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Y ERSE—NSTRAN P A G RREEF N R R MR R

N, Fio

CEBURERZREE)

AR N EHEYI A (Achyranthes bidentata BL) fAR, B BFGEL . 4TS
SRAE S APRIEM. S FATHIIR, 68T (MARAEZ). “maE. ¥, I#,
FIERHIE, Vs, BORATE, &M, ke, B ARRESNE.
I 2 M T IR & SR0E « 4IRS A S, BH2E. ZRRLME TR EZ MR
gy, v - R B IR R S ORI R = L R A 24 B 2 S S A

H AT AR R 25 B i 5 B 7Tk B A — KRR R IR
o BEARROR 5 BT SUEIE Tk, o — 2 A A M Lo & B RS IR 5E o X
AL EIRZG A ) HPLC FREUEIE IT; ARLZLALSE RS b 25 PR A IR Ut 1 4R 4L
FIRE R FT o 2] SCR A5 I HPLC-ELSD v 5E 1A= I Hh P b =i 2 8 () & s k3R
T T AN R A R Bt B S R P S B s X RIS PR AR IR - B S R )
HIE . HZ, LR T IR R SO 2 RO (5 B 48 a0 SRy & &
RSB E 254 ok, TR ASBE A TR B2 46 S PPN A R i [N, 205
PERCST B B, e R AR T S K

— U £ PF:(Quantitative analysis of multi-components by single-marker, QAMS) &
g CARE fi b e — R 2] oy S b, 3 7% 2 4y 5 A 2 4y 2 1) R AR AR OE TR
(Relative correction factor, RCF), ifiid RCF 5 HAMA pr0E &, 3 T % I8 5 xE
3 B B RS = BN R E BB 00 T R 28 22 B B [RI U 5 o Fia SIS AT QAMS AHAS
A ] DA B EACHME, 5 A1 & 3R 1 PO A 24 i S AR AR R S 8 .

HE: @254 UPLC fR20EE, JHRH QAMS X 2544 Hr B 52 B i, 775 2
T Iva, =-ERH Ry, S-FeHBMREE, MU, FFECRRK S ERATRINIE, %
UEAZ T VEAE A R 250 o 45 il A i AT AT P A s A F

FiE: @ AR R e G, DL B-E K SIS N 24, SRA Waters BEH Cis
(1.7 pm, 2.1 mm x 50 mm) i, LLZASE(A)- 0.1% F /K (B)IEAT#6 B BE B (0~1 min,
90% B; 1~2 min, 90% —70 % B; 2~5 min, 70 % B; 5~6 min, 70% — 68% B; 6~8 min, 68%
B; 8~9 min, 68 % — 62% B; 9~12 min, 62% B), LI 30 T, ¥it# 0.2 mL min™, Al
P 250 nm, TSR Iva, —-LRH Ry, S-RHIEEES B-1i K & BR HAH
SR IER T, AT & B E, 2 QAMS. [Ei B4R (External standard method,
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ESM) WllsE 10 LA B AT S 24 Iva, =-LRH, S-RHEMR, FHRRYS
B-1d B {4 i (12 &, PRI SR S SEME M 22 5, LASRIE QAMS [T EER PE AT ml AT K
SR L TFREZ RS UPLC REUAINE, 1r5E 1 12 MILETRGUE, fh T 4 M
LU, 10 FLAFE A i SCRIE S5 0 TR S0 T AR ALURE K T 0980, 3L AAI R IE A 1
FIEILE R4, QAMS KLIER 715 15 8B 5 ARk se i 2 A o B PE 22 5
Shi: ARBHFUESL T AR ZM 2 H8FR UPLC 8011 QAMS 2505 4 B 4 i M ik
I RV 5 1R B R R 7V, 2 R AR T R, RO v, AN 8] Bk, SEEL T
ANSRT B it 5 B S 3 R R E S R R ST BOR AT QAMS & &l e HoARA S &
NABREHT T B I PN SR AL I HoR T BL O B il 5 BURL 2 O AR R 25 44
RPN SR T RS

KeE: fRAUEE: QAMS: A FiEEH RSN

MM EBRERFERR
TP T, B, KA, FW, £R
(1 BRPBEL R 2. wMA R HB% ST, &8 230051)

WE: BEI: Nfhldrd | S 2h i, G S 2 I AR 2 S K
GF RIKGY BRANIEIEIR G R UL R B e bRt . 7k N4 Y A YicgE 10
e 2, SRRV B R AT B TLC X AR WS B oy kA7 v
JESE 5 5 SR R 25 B B SR WK BIK Ay BRANIEREIK 4) 1R AT 5
HPLC-ELSD v 5E % i (5 &bt it 5 S0 = 3 QR R & i, (il %Ak (it
Thermo Acclaim™ 120 Cig(4.6mmx150mm,5um), sl N 2 HE-0.5% =% LIRVEW, FhE
Belli, FEEN 35°C, WtE Ay 1.0mL/min, & 3.0L/min, E%EIERE N 105°C.
G 5 EZj8 2010 FHR— ARSI T, WiT . SR R4 M R RRALE
HHRE ) RS RS R B R )N SRR AR AR IE S 2 o N1 38 )25 € 1 2 1) € 15 3
RO, B R I Ao i O — R LR R E 3.3386~33.386pg TE [
MR R R (r=0.9968), “FIEIULE N 97.06%, (RSD N 1.16%, n=6). &it: A
SCRAMINESRAETE, A, B, TG EMAM R E.
R HEb; X E S K =R R L FUEARE; EME T HPLC
BEEUH: ZHE BAREHESE (1408085MH199)

*EWMEE: sk Tel: 0551-63368775, E-mail: yazhongzhang@hotmail.com
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EEZHMEREPHREFFHPINA
1BIEM, ZW
CIR T RHS K22 24 i s 0 | 5% B s S0 =5

EEAZHISLIE (quantitative nuclear magnetic resonance, QNMR) iy —Fh i &4
TTERAU TR (D EFbadEd: () ofrd R (3 @Em, LH
Sy RIAT RN 2 R A AT e (4) ABIREES; (B EAM T, REST
HHE IRETR NS ATEAT 8, S T A RZHAEIEY . ET LR
MR, 78 EARRESLAIR T R AE 0 245 (1) o 45t Hh AR S (EL A8 Hh 24 1 BT B 5 vh
IR o ASCUAEAIRZ NI AT 1 8 SR RS ERAE Hh 24 ot B il vh B S

AR Ay, HOE S O AR R E Y, EEAVETEE A
HEASIAR RO IAE . RIEHEE A R 3oaE . mXe, HTelmsd
FAEH AL, % A LC-UV B LC-MS 347 5 S i, R 2 76 88 v oA
R b T AR S K B AT A] s T L, X L R M AR M o B AN O AR T S T
O MIAEAZREILIRETE v, VR A S A A SR 208 1) H 55 5 AT DS B IR &
oy &, HEEFRTFIMESED, @& TR0, REELH RPN P EE S 5%
Wrid R AR EIE, (HRENN 2 MEE T S0 B I ARG F r P, 2
T EREGERMEE S T Bk 5 MUEEWIIE B IR 5. R Z TR E
T HIASE ) AR S I B A B SR, TR A SR SR (2 ) o
(10 2 OB € 2 AT 7 R I 25 SR AR — 8. SRAZ 738, SRR S R EEIS [ 7E 2 43
BOA, T HAS TR EARRIFRAE il $27R € BAZ ML ILIRTTVEAE h 2 I o A T A
MRS A3 o
KB EEKBIE (QNMR) 5 HIR%; JHas KL Rk mdT

— M A LLEM BB H R R R A
WRF, FHhE, EEE
CRABIES WAL 250190 STF R 9%, L &4E 067000)

WE: B ELFRHE L b 6 FA XU i —I 2 3¢ (QAMS) i & i Uy
%o Ti¥E: CLILAEM AW SR R, ST AL R 23 B S A IR« h IR R B R
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RIS AT ST RIARX RS IER T (RCP), FFIF RCF THHE Al 5 Fi ks
VR RN SRS REAT LR . G55R: — A AMETE N, AR AT 5 4R
MR IR B  AHRER L AT L e kTR ) RCF 231 24 1.119. 1.009. 0.706.
1.063. 0.830, HIEA[ESLIGFM T EIMME R (TEESLMMETEEEZR. &
W AW QAMS BT LUME N —Fi s 20 T LU - 22 1 23 i & 43 A AU &2
A
R AT IV MR R R
B—1EF: BT, &, EER-EERA, Tel: 13131499108,
E-mail: 18518093839@163.com.
EWAEE: Wi, L, Wi, e, AWETHZHTIAE, Tel: 0314-2291186,
E-mail: phf2301@163.com

EEZH USP<232> AR T RENNBRG R
RIELZ M B0 BT M
AT (hED HIRAT)

TE: FEZI (UsP) 238 [EBURX 24 dn i B AR AEFIR & T7 MM B R BUE,
se A AT B EIAG 56 F) H ELA K . UsP<232> M4l TT ER IR B A A
FE T 25 A JERL 2 . Rk 3R B A s R e R IR B . K E S afh m ik
M TCZEAs. Hg. CdFIPb, LAJZCu. Cr. Mo. Ni. V. Pd. Pt. Os. Ir. RhFIRuZE11Fzk i)
TGER . USP<233>3% 7T 3 2% ot R Aar il 7 2 LA KA it i AL B D7 948 1 M€

AR LS T [ 2 #UsP<232> %] To AL A% i Tt 3 Y R B SR FUSP<233> %) % i T 3
(R 5 732 S B E K, 1 RGBSR B O (ICP-AES) 45 & I A K
A (HVG) MOBF R FEAS (UAG) TIZE 1 HIIRZ . JEORFZG A0E S 244 ot v F) B <6
JRICRAILER TR IS &, FHRNZ M 7R3 AT 7 HER . R A E I S
B, SZIRZE R RICRAIML R r>0.9998, AR AE0.0%~110% ],
95 P SLIRRSD <5%, K JWIRE A8 M S B RSD<4%. B A B R 75 i AL 2% 1)
SR, RKBEIK 7 IR RIR HBR, $2m TAES I REUE . 207 kB e . P, #F
v A B AT B, R DA A2 5 ] 247 R 24 it v 24k I e 2 R L ) s K
BT ICP-AES ; USP<232> USP<233> ; LIfIRZ: JEkIZy, V3424
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BRESER U SNIEIREEEHYIR TR
RN IE 7 POESEY Y 0EA
TARAE AR AE Bt ERR RAER D
(B g s (hED AIRAR gt Bifg 200052)

WE: RS EM A Gy TG = ARNEU, BUHES NS LR A
WEMIRSIINZ . AR R, WEWATEM. &SI —MIk. %5
ARFER A PRE. AERE . DR NIEE AR (B, B BREEE S
), AT LLE XA SR AT I A B, A i ) T R A AN R
Fedh. HAT, fi=gitib @l THZ ., Bmida. EMEY. BHEE. #
BB PREEORA SR, 5 A AE R 25 A S5 R S e vh A D7 (AN ERAE . 2015 hiz
CrE 2 ) I H s ST AER B ARG IT 1 h 206k . AEAH [F] B0 E 2%
T, AR SO R 2O AT RO, A AR, BRI E S
e 5 A 45 2k 21X RM-3000 0] 7 25 B S PE AR EEAT T B2 % e, A IRIIIA A%
PR, BA] S P AR ot A 7 3 o ] 5 bR i PR R AT LA, 1SS A (R
WM ERER 5, RIEEMFRAR, EREEA ZER, (HE—REE
RN R RGN, A T R AR PR, (ER AR BEAR B YA S b &0
K, AT 25 tAT g . R A5 Uh 8061 RM-3000 X 25 ) R B € . 24
Yot ST TR 25 R as I v 2 ke i 5 — AR . 7L AR A RS
REW: FEOGEAG Y AN B ¥E

BWAER: T4 B#ES PO Email:sshwjj@shimadzu.com.cn

AZWPEFRECENEREXHPHREBHESE
S 2K
R (RED FRAR 7 510010)

WE: SR AR TS M B BRI A AR = R R A, RN
FIAE 255 AT o BT TR, 224 i AL TRADRL S B mT BE FH 2088 A AL 7 m 25
B, X SRR AT REAE JEURL 2 Bk B o Bk B AR AT 8 LS AN R R R SUARAE 4
FIANNEJE SRS TE R . . G . U AXE S5 SR« 3T etk
A5T A B AR K, EMEA/CHMP AT 1 <5 Ja 1hE A 711 5 Ja 1771 3 B PR
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RS 82 SCHE, DIRZYTR AL IR EE N 10 mo/L, #5 Ihk i S 2570 5% B R
FEA 1 mg/L.

i) IR A E ) T B A S R T IRO RIS (GFAAS) . HUBRFL & 55
B AR BTEE (ICP-MS) . 2 U X 251 (TXRE) 1 FiE 70 Hrik (INAAS)
BT A2 Mg Ll L 55 . A ELE LB ik, A S R TR B A 84T A FF
it FH B /D AL T B SR AR AL s e AR SCE S A 0.12 mol/L HCI i fig B R AL
ZiRE i, A S T IR GE I T R AR S R R AR B B T SRR 2
KR, Z LR, B EESENE 11 %, THEAS 7 H R 0.28 pg/Ls
LEESC R R, ArrEdh LA M OC R % r=0.9996; & RAERG, JEILRET IR AL
AR, hObREUSCERAE 90%~110% 2 8. FHi/b BRAETEER, Rl L A I i 1) 5
W2 ik B IR AL TR E, 1& AT T RHEERE S 0T, 2 i R = A
P T —FloBT & 1% .
REEE: 0z BRI Ash TRk

GC-MS/IMS ZFMEF LM 74 HRGZRELE
CE
CEe Al CRED HIRAR, Rl

FE: A SCHH BH GCMS-TQ8040 — H VU R AT STk AL T 74 FhAR 25 5% BE 1A
5% 5 AT 1~500g/L R BENE P9 ST BRI ARTE R 2R, SRMESC R R AT, HIRAR
Hor ¥R T 0995, [FIRF REE S, MR, ZHHAMHRIKT 1ugl, Sug/L ik
HERE A 6 YOPATIISE RSD /T 10%, IARIEIICHAE 60%~120%2 i), 1725 F T 2015 fiR
2y bl v 2 rp A 2 B R 1 DU E R

KRB : GC-MSIMS ; HPZghf; ARZHRE; hEZ

SEWAEE: AR BTG E-mail:sshyhy@shimadzu.com.cn

ASE-LC-TOF/MS ZRIREBIFEE S 29 MERITHNEE
$E, EEE, A, Eat, RER, Ria%T
(1. B FERERGIMHAFHER 255, i 200438;
2. HHEERFAEN, i 200433)
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Optimal extraction and simultaneous determination of 29 chemical
constituents in QingGanSandJie decoction by accelerated solvent
extraction and high-performance liquid chromatography coupled with
electrospray time-of-flight mass spectrometry
Liang Zhao!, Yunging Li?, Yang Lit, Xian Qian!, Guoging Zhang?, Yifeng Chai?"

(1 Department of Pharmacy, Eastern Hepatobiliary Surgery Hospital, Second Military Medical
University, Shanghai 200438, China
2 School of Pharmacy, Second Military Medical University, Shanghai 200433, China )

Abstract:Hepatocellular carcinoma (HCC), the fifth common cancer in the worldwide, has become
the third largest cancer killer due to its high mortality rate and high recurrence rate. Traditional
Chinese medicine (TCM) has accumulated valuable information for healing the liver cancer because
of their synergistic therapeutic effect to western medicine, it also has certain advantages in improving
patient symptoms and enhancing the survival rate. QingGanSanJie decoction (QGSJ) is a multi-herbs
prescription based on the long-term clinical practice experience against liver cancer. It is composed
of fourteen herbs. The efficacy of QGSJ is generally determined by its chemical composition, it is
highly important to develop a sensitive and effective method for qualitative and quantitative analysis
of chemical constituents in QGSJ.

The traditional liquid chromatographic separation method could identify only one or several
components, which has been unable to meet the requirements of the multiple components analysis in
the prescription. With its excellent advantages of accurate mass measurement and abundant
fragmentation ion information, the time-of-flight mass spectrometry (TOF/MS) has received
increasing attention. Besides, TOF/MS also has a high sensitivity for each test compound in TCM.
Combining HPLC with TOF/MS is such an appropriate method for qualitative and quantitative
studies of Traditional Chinese multi-herbs Medicine.

Accelerated Solvent Extraction (ASE), offering higher extraction efficiency with low solvent
volumes and a short extraction time in comparison with some conventional extraction technologies
such as liquid-liquid extraction and Soxhlet extraction, is believed to be the most efficient extraction
procedure. In addition, the high pressure and temperature conditions enable a better penetration of
the solvent into the matrix. The current review has reported that ASE is considered as an attractive
and preferred extraction method due to its variable parameters, including extraction temperature,
static extraction time, extraction cycle, extraction volume, flush volume and nitrogen purge time. In
the recent years, it has been reported for extraction of a variety of compounds, and a considerable
number of applications have been reported in environmental and food areas, but fewer research
reported its combination with modern analytical techniques in TCM analysis.

In this study, ASE was used to extract the multi-components from QGSJ. 29 components

standards, including chlorogenic acid, rosmarinic acid, 3, 4-dihydroxybenzoic acid, catechin hydrate,
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epicatechin, catechin gallate, oleanolic acid, ursolic acid, asiatic acid, quercetin, kaempferol,
apigenin, luteolin, naringin, naringenin, bergenin, baicalin, wogonoside, scutellarin, baicalein,
wogonin, saikosaponin A, saikosaponin B, saikosaponin C, saikosaponin D, liquiritigenin,
glycyrrhizic acid, liquiritin and isoliquiritin, and the three internal standards puerarin, ginsenoside
Re, ginsenoside Ry; were purchased from Chengdu Must Bio-Technology Co., Ltd, Sichuan, China,
all purity > 98%. The 5g QGSJ mixed powder was placed into a 66-ml stainless steel ASE vessels,
and a cellulose fiber filter was capped at either end. The sample was extracted with 70% ethanol
using the preset conditions: 1700psi pressure; 5min static extraction time; 100 °C extraction
temperature; 2 cycles; 60% flush; 90s purge. The extracted solution was diluted to 200ml with 70%
ethanol and then filtered through a 0.22jum microporous membrane. 9.5ml filtrated solution was
mixed homogeneously with 0.5ml internal standard solution as a sample to inject into the HPLC
system. Chromatographic separation was achieved under the following conditions: the separation
column was Chromasil-Cis (2.1>100mm, 3.5um) maintained at 25°C. Mobile phase was composed
with A (0.1% formic acid in water) and B (0.1% formic acid in methanol) with a solvent flow rate
of 0.2 mL/min. LC gradient condition was as follows: 0~4min, 85%~60% A; 4~30min, 60%~17%
A. The injection volume was 1L and 10 min re-equilibration duration was allowed between
individual runs. TOF mass spectrometer conditions for detection were set as follows: 40psi nebulizer,
10L/min drying gas flow rate, 350°C drying gas temperature, 3500v capillary voltage, and 200v
fragmentor voltage. The MS spectra were acquired in the full scan mode over a m/z range of 110—
1000 using an extended dynamic range in negative ion mode, and mass axis was calibrated by the
reference solution including m/z 112.9855 and 1033.9881.

To explore the different extracting factors of ASE, PASW 18 was used for designing orthogonal
experiments, evaluating the effects of factors and searching optimum conditions of factors. One-
way analysis of variance (ANOVA) was applied to evaluate significant differences (p<0.05) existed
between parameters effecting ASE. Principal component analysis (PCA) was applied to investigate
the variations within a large data set (content of 29 chemical constituents in QGSJ extract) by
reducing raw sample data into a smaller one. The results obtained from PCA analysis for the 29
variables and 18 samples showed that the four principal components explained 89.77 of the total
variance, component 1 explained 58.08, component 2 explained 18.63, component 3 explained 8.19,
and component 4 explained 4.86, indicated that triterpenoid acids and flavonoids may be the main
medicinal ingredients in QGSJ decoction, and these bioactive substances were all quantified in our
study.

ASE-LC-TOF/MS methods were simple, sensitive and reliable for the determination of 29
chemical compounds in the extract of QGSJ with a good linearity (r> 0.994), intra-day and inter-day
precisions (relative standard deviation, RSD) < 5%. The extraction recoveries of the 29 chemical
compounds were from 97.6 to 103.7%. ASE-LC-TOF/MS can be utilized as a rapid and reliable
method for the multi-components assay and quality evaluation of traditional Chinese multi-herbs
medicine, and very helpful for pharmacology research.

Keywords: ASE; HPLC-TOF/MS; QingGanSanJie decoction; Simultaneously determination
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REF: Mhresa] Rk BEVR

The preparation and quality research for isomer of tacrolimus
Huiling Fu
(School of Chemical Engineering, Fuzhou University,
Fuzhou 350108, P. R. China)

Abstracet: Objective: This study was aimed at research the method of preparing the isomer of
tacrolimus,and conducting the quality research.. Methods:Tacrolimus isomer were prepared by high
performance liquid chromatography methods of API,then by detecting multiple batches of API,and
developped quality standards of tacrolimus,and method validation. Result:By examining the
stability of tacrolimus in different solutions’ stability,comparing the changes in different conditions
among tacrolimus and isomers, then selected suitable solvent or mixing solvent,and prompted
tacrolimus API producing isomers in the solvent system effectively,and made isomer component,
stabilized at a certain percentage,making the isomers stablely,prepare the isomer
monomer,establishing  the  appropriate  quality standards.and then  Methodological
verification.conclusion:the specificity of this method was well,and can be used for determination of
tacrolimus isomers.

Key Words: tacrolimus isomer Quality Research
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[P 7 S R R M HARE 3% LA T o ARSI B XN = ASAN ]
(IR FSEAT R AT . & Bt L R IR R 2 B 75 - T T4 (RIS T 5 v A 3 )
HoElRGEIE 21%~39%, HAARRIELEHEKER T AR TEN
14.43%~18.30%, M iCE T PP 5 i R & B4 0.59%~2.42%. S5: RN
PN 6 Fe S R R RS 1 B B AR OK RGN, SRAM G SLZIR T T ARIR TR R
AL BT AR = A RIS &, I RIERR R M 15 &
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Systematic study on QAMS method for simultaneously determination of

triterpenoid saponins in llex Pubescens by HPLC and UPLC
Guojun Kuang?, Jie Zhou?, Meicun Yao?, Qinglong Tan!, Longkai Qi?, Jianhui Liang?, Yu Li?,
Zhongxiang Zhao'™, Lei Zhang""
(1. College of Chinese Traditional Medicine, Guangzhou University of Traditional Chinese
Medicine, Guangzhou 510006, Guangdong, P. R. China 2. School of Pharmaceutical Sciences,
Sun Yat-sen University, Guangzhou 510006, Guangdong, P. R. China)

Abstract: Quantitative analysis of multi-components with single marker (QAMS) method was
firstly established for simultaneous determination of six triterpenoid saponins (ilexgenin A (C,),
ilexsaponin Al (C,), ilexsaponin B1 (Cs), ilexsaponin B2 (C,), ilexsaponin B3 (DC,), ilexoside O
(DCy)) in llex Pubescens by Ultra Performance Liquid Chromatography (UPLC) and High
Performance Liquid Chromatography (HPLC), respectively. Using C1 as the internal reference, the
relative correction factors (RCF) of the other five triterpenoid saponins were calculated and
statistically evaluated. The durability of the method was verified with five different LC instruments
and five different C1s columns under various chromatographic conditions. External standard method
after methodology verification was chosen to check the accuracy and feasibility of QAMS method.
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The results showed that RCFs of all compounds with good reproducibility (RSD<5.0%) were
obtained whether on different chromatography instruments or under various chromatographic
conditions. The relative retention value method could be adopted for accurately position the
chromatographic peak of the six constituents, with their values of RSD ranging between 0.5%~1.6%.
Meanwhile, no significant differences were found in the quantitative results of the six saponins in 9
batches of medicines calculated by the QAMS method and external standard method, whether on
HPLC system or UPLC system. The QAMS method established in our research for simultaneous
determination of the six saponins is accurate and feasible to evaluate the quality of llex pubescens,
especially when the standard substance is inconvenient to obtain.
Keywords: QAMS, llex Pubescens, UPLC, HPLC, triterpenoid saponins
First Corresponding author”: Lei Zhang, Professor

E-mail:zhanglei261291@aliyun.com
Second Corresponding author™: Zhongxiang Zhao, Professor
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WE: BHE: B2 IHE(QAMS) RIS 52 W N7 3 12 AL b A . Al v
A DG R0 P 5 2z, 6 A Y A P ST 3R I3 AL R S P AR A 1 5 AT AT AT
ik KM DB-WAX B4EF: (30 mx0.32 mmx0.25 um), #HSARS, FID il
28, THEFE FE NWIEEAEIR 55°C, BL1°C min-1 FF £ 75 C, LA 5°C min-1 J+ % 105°C,
YEFF 10mine LLRINCAN S, A H S wel . k. e AR R IER T, I H
AN IE R FREAT VA, FIR SR A I ARIERT 4 Al idb AT &2, 85 b ph
J5 15 B 45 SR DI UE— W 22 PRI AT A PE o 45 3R« v AT I 759 & 0.0568~0.5111 mg/mL
AN EV B 0.0587~0.5280 mg/mL. i fixi /E B 0.3992~1.9958 mg/mL. JEMifEHR
J& 0.7248~3.6241 mg/mL (170 Bl N 2o P0G 2R R I s AR . ARG T84y o AR i ) ~F
BIEgE (n=3) 4> %N 97.07%(RSD=1.23% ). 96.68% (RSD=1.38% ). 98.57%
(RSD=1.82%) 99.5%(RSD=1.21%); Ju/ixi5 wfar i A% . 87 i ) AH O %2 1 E [R5
73704 1.0241, 1.0185. 1.0130; — M PHEHITHE S IR 5 N FRIZE I E 45 5K 0 5.3
W2 G ZVEATTRE, S5 RuEm, — I 2 PRI mT B T ST 3 153 AL H D
FRAR BT R B e, R A T 48 )12 1) ) ) ) 2=
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KW : —NZVEE(QAMS); WA FE I & A MXELIERF (RCF);  EAur i ;
R s A A

WEES: FMNERAIRURE WA R R ETIE (RS 2i7
201250300, BEPHTIRHECHRIBE (HUFHE 1R 2012204-1)

B—EH: WIEE, WA, WIZZIN, HRIT: 2R ERRET A,
HLi%: 18275629973, E-mail: 2640437537@qq.com

TEWAEE: FE, WA, FAEAN, BRI AR EER .
Hi%: 0851-86808857, E-mail: 1074459931@qq.com

=1

LB MRAR &% E M F R MREFE H B S
T < R
A fr i 2 BB R T T B )

A
b

=
b

g

HE: A 4R T 84 BKHAEL HPLC-BCD RO (it -AE WAk 4600 23 #r
TR IE R AR RO B ARIRSC, B AEXT H AT 8 o 2545 R 43 DR R 1 43 T
BERMITVERAT I, iR B 1170 A BOR AR AL B B i S AN 2R G0 A 2 B 7 ok
IUEFZNEIFR
ik RAEL HPLC-DAD-DPPH/ABTS (i ROBUAH (41 - — W% & 4 41|-DPPH/ABTS
H H3&) . HPLC-DAD-MS-DPPH/ABTS. HPLC-MS-CL (MS: Jfiilf; CL: fL22 R ).
HPLC-DAD-CL-NMR (NMR: %) 775 e B B 235 bR It sy s KA HPLC-MS-
FL/DAD-EAD (FL: #):#aill; EAD: enzyme activity/affinity, Bi% /45 &0
D5 O E ARG . o- R ATHETEAG . M 5K R | B, P450 . S H K-
S-EEFERE. L RIRIEFEME. HIV ARG, BEIR Hele. PARG/BREREE . MAP-JAREEHNH
FEZARLE S5 KA HPLC-MS-FL/DAD-RAD (RAD, receptor affinity detection,
ARG G RN TG ME R A PRI £V B SR O 7 AR AR 25 5 54
2. HPLC-DAD/MS-DPPH/ABTS. HPLC-MS-CL H Hi 3% i 1 Bl 2 0 i 7 92X 2%
ROUERF R, KNG SR0E. @ THE, ST TRENIELIN RE, HAH
JEATAE T A A o

DPPH TEZR 53 4T DA 52 Vs 15 T I S i 3l A v A LV 7R RR () 5 i) 5 7 A i 2 15
¥, ABTS WU RAEISE LTk iae . REUENS =T DPPH, HPLC-MS-
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CL 77 A1 R DPPH/ABTS J7ik iy, I ahAl By 51 kAT 5 480 H BH S s ks ] i 2
FEF2 .

HPLC-MS-FLD/DAD-EAD/RAD 77253k th 3% 73 B B AH KA HLAHE T B Al %2
WA R NAAR (FREKT 10%, CFEIKT 5%), BFFRAMRAE ., Aokl 2%
JE oyt AR JE MR LI AN AR . iR A S B RN LA A B AE U, DUk R
IS RGN R B R A, A A P TE PRV o) B P A A R R
G e 0 A5 1) L AT AR 0 BT 2 R B A3t R Je SR i e PR
g B RS FIfEL HPLC-BCD /BT R KA AT 5, & VAN 2 Fh 772511
WEFT 45 SR AR i, I H AT E 2RI FH 20 A BORAEAE 1) I A L a7y, g it it it
AR P93 A 5] B PR PP 2854 28080 53 R AT v 24 AR RSS2 A, FEZR Sy
P A RS8R JE R D 2 S5 A DL LR B B TR FL, KR s AR A R 7E
A AN AR ) FH 5
X417 : HPLC-DAD/MS-DPPH/ABTS; HPLC-DAD-MS-CL;

HPLC-FLD/DAD-MS-EAD/RAD; H i3, /52 1k

AL ML RER I R AR N A & RE
#ha
G- B 25 i B R AL )

WE: BH XN T R ZL MG TR AR U6 BORAE 25 i (R BEAT B 45, O
Wb PR e BB T A R (0 56 3 AT DA SR R A S SR (LB R AN F Bkl TR 45
WAL A TR R o R RS SO S5 T 2D G B DA T I S A AR 5%, X
ABE ER X A= A G W LT 2L AN S PR . XS A 2 MR 2551
IR L AR FESEAT AR S52R WAL PN AR 2530 21 A DU 5 TR A S AR IA 3|
& SR RERIHOR IR FIA & BRI, £ E 25 0 i 1 E
111 BRI AS: 56 452 A R F ANHE ) AN 75 ZERIIT N 53 I 7T, B 5 22 P S il JEE R 7
ER A ORER o

R PodieimBoR; L sMeil; EALY
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UPLC (EMEFZEFIFPAETRENEE. ZEXENHEHSE
% B B
GEAE A8 B i 24 ot M B 56t 9 B D

WE: B @8 SO EEEI E FIERF PAERNEE. LEARAFENERS
o JF¥E: KM BEH C18 faifit: (50mmX 2. Imm, 1.7 um), LAHEE—/K (55:45) Nizh
K, P 0. 2mL « min—1, FMPK 225nm, FEiE 30°C, #FER 17201, R AF
Fe N R AL AR T N BE 2 EVE 20 591y 48. 96~1. 244ng. 44. 80~1. 12ng (r>0. 999) .
AR A ZARALR I ERR b 2 DSBS EAT, &7 uﬂmg/\
RS R EZEN . G KA UPLC VENIE FEHRFIh 2 MR & &, o
WIER, WHIHED, EEML, REERTIKREFNRES%.
REW: FiE: KRERNEE EERTNEE: im0 15

—MeERIRERAES. FiFES. =B EPCR A%
X, HkE, FTER, ZF, FIH
I P 48 B o 2 A B0 0 9 e D

HI: @A ENASRAS. ES. = L=/ NE E PCR Hik.
PRk ASLES T R AN BT AR A B B 256 T, USR5 T80 ki v IR TR IR AR
#%H. RS 89 fit: A2 33 it (R1I~R33); MH¥ES 154t (X1~X15); = 13 it
(S1~S13); Hoehzhksf 28 it (Z1~z28) (VEVLKMTEIIT) M H e 258 ke 14 L.
SOEZIUR e Sy
Fig: WIS AS. TS, =LK psbA-trmH FERFH(E55: HQ112864;
HQ112888; HQ112884)f1 7% it T e HETI W% 1
(1-UP: 5°- GTTTTTTAAAAAGAAAAGATAAAAATG - 3,
1-LO: 5°-CCCTACTATTCTTTTCCTTACGTT-3;)
FIFH RAPD bric i e sRAFAE R e v BR B R P 2, ek T e Sk 51 0% 2
(2-UP: 5°- CGCCCTTCTCATAAGATGTTG - 3,
2-LO: 5’- CCCTTCATCGAAAGAGTAGGC -3’ ).
ST BA X A A R A 2 S RE I B AN S (958 RD). THEES (4
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TN XD, =8 (G5 S ML, & ExXRIGKEIGEK. [N, kA EH
514 1TS2 XF B A Fl T PCR %5 FIAEAS DNA BEATH 1, #4753 5]4) 500bp & A7 HI3 1
Satr, DABRORACSEER AR DNA T BIRF & 2K P Bk 51 ar 7 H T 50N
ZBANZ. TS, —-LIZEPCR 1%, HRH 2 PR AT 25 5 F G E
g3

L REre sl Pst 1 FE NS B S ey 1 3R15.4) 150bp e v B e e 5|
VXt 2 FEPES B =B AT 1 3R15 2 400bp H4F AL B

2. #NL T £ H PCR 157k

AR Z: 5Primer STAR Buffer (Mg?* plus) 5.0 uL, dNTPs mixture(2.5mM)
3ul, %H57% 1 2QuM) 2uL, FI#XF 2 (2.5uM) 1uL, PrimeSTAR HS DNA
Polymerase(Takara, 2.5U/uL) 0.25uL, DNA 4% 1.0uL, JTCH KA RIKRE 25
uLo RIZ%L: 95°CHIAZM: 3min, 98°CAEE 10s, 50°CiB K 15s, 72°CiLfi 1 min,
30 MEM G, T2°CHEM 7 min, 4C{RAF.

3. i 2 et R

{§ ] ABI Veriti. ABI SimPliamp. BIO RAD T100 LA}z SensQuest GmbH 4 i it
(11 PCR %, FrfS¥ sk AR —8, YA PCR %45 KM HIE .

Sy I8 Tag (TIANGEN A %)), &E{REM PrimeSTAR HS i (Takara
AT MBEEMTR EEARER PrimeSTAR HS i (Takara A %)) GC 22« High
Fidelity PCR Master (Roche /A @] ) A Phanta Super-Fidelity DNA Polymerase (Vazyme
AwD HATIRE, 45RKY, R EIEE Tag B8 (TIANGEN AW ARe3kSH
RO 3G 267 b, HoE R R SRS R S A B, I SR s B 22 5, b B
PrimeSTAR HS [if (Takara A &) il M BN .

4. R S M) 45 R

AR 89 HERE ST AT L2 B PCR % ik R AT Hr 7 M5 ARG IE,
SERRW], A NSHEARTY A BOR/NZ) 0y 150bp MRt sks (LK 1-A.
B) , PHVESFEAN Y F BN 2104 400bp A1 1500p #5264 1 H B (LK 1-
C) , =-LREAT Y1 H A BOK/NZIN 400bp B4 StER~ 4 (LK 1-D) , 5
e 28 P2 N AMEY 1 (WA 1-E. F) o Rk, ARZE PCR J7ikREN i)
WEMANS. TFES. =t
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Z58: AL E PCR EHIK R Lr, MMM, HiEd—R PCR 3 B Al ) |
AEERERMANS . S, =-CEEY LM, PCR Enl4i R 5IEAFAE
RS RTE R E, HAAMET AN .

XigiE: ANZE; NZ; S =4, ZEPR; 51750,

M Rl R2 R3 R4 R5 R6 R7 R8 R9RI0ORI11RI12 RI3RI4RISRI6R17

A
B M RI18 R19 R20 R21 R22R23 R24 R25 R26 R27 R28§ R29 R30 R31 R32 R33 —
] |"
-
M XI X2 X3 X4 X5 X6 X7 X8 X9X10 X11X12X13X14X15 R1 S1
C
M Rl X1 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13
D
M X1 Rl S1 Z1 Z2 23 24 Z5 76 Z7 Z8 79 Z10 Z11 Z12 Z13 Z14
E
M X1 R1 S1 Z15 Z16 Z17 Z18 Z19 Z20 Z21 Z22 Z23 Z24 725 Z26 Z27 Z28
F

BI1 . Rem g sl BTG FEA ) PCR 4545 3
(F 1-A 7 R1~R17. K 1-B ' R18~ R33 A 33 it AFERIEMI A Z; B 1-C 1 X1~X15 Ay 15 4t
AFRIFERIFEZ; B 1-D H S1~S13 5 13 A FRRIE =t B 1-E H&# A 21 5tk =
i, Z2452%, Z3JKHG, Z4 £iE, Z51W S, Z6 wkl, Z7 %R F, Z8 3R, Z9 HRIEMR,
Z10 JEAh, Z1A MAh, Z12 %%, ZI3fHE S, Z14 HE; B 1-F gl 215 RS HE, 716
WAL, Z17 Aaint, Z18 4k, Z19 KR, Z20 PUiAN, Z21 #H, Z22 2T, Z23 K
FRAZ, Z24 WIFE, Z25 K951, Z26 dE3E T, Z27 3T, Z28 4Etl. M: EEXHIYk DNA 41
Fric (DNA ladder 50bp) , M % R4k A: 500bp. 400bp. 350bp. 300bp. 250bp.
200bp. 150bp. 100bp. 50bp. %5 FAXFHEIRN “—7 )

BAE A MBR P R PAFER RN 5 AV
PUR
CGEA T & 2RI .y 435000)
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WE: K P2 08 R = OB iyt 6 Fhif B 17 ASaAhm) 20 S A a3
2 v 1) PP R A F R AT RN, 5B T R A A
KB AR AEF WY Ml EEGN  SR0RAHE A

HAriig EAA . 2. MsSEM a2 h BB A g, WREE 4R
B HA T PR I FUEATI, 52K I A R LT & e bR HEA R
2y, 1T AR E PR S ARSESBMEGRLEY, DRENE RIS R
WY ERE N BESEE. EREMAG T AN K58 7 VAR5 T H
AEfE, AT HE BB, HarREOHP R At SAEMNZL 400 4, &%
Zi%y 340 A, FIdEEIZ) 160 A, T HATE KR AW T — AN E X LM Rk
YIRS IS T VERIR 56 T H HEELE, SRR R MBI R . BHE SR E S
(R ER 72508 6 FhFAI Y 17 AN Bi i 20 AN LA A 24 Lk 1) o s 2 h Fa B IR AT 1
W, A3 7R

1. FEmERE

BERSRIE T S A ke, i KIS AL iR IMIEmEL. o T RIS
KR &I B SRR, iRHEE . S0 =%, JHiR
P, KUHEEL SUERBRL. &R R T RIESE 17 A anFh 20 M.

2. XF5AHA

Waters e2695 ERUBAH TR ; CAMAG KANT#8; MEFER IR (HEZG MR
VI S B BT 111938-201201); ZFE A RESl, AKONEZEEK.

3. HEEER
3.1 ST ATRHI S R SERREUA B BT IR, N SRR Img/m] HIVA TR
(PR g SRR D BCEIRX I VAR 5ml, & 100ml 2, 1Rk 24
&, AR NIBURE LSl s ot BTV -
3.2 HRAA % BGRE 0. 3g. #557) Imly JRFE 1 KIKIN A, R L f,
Y, IOl 10ml, FEFAALEE 20 0%, JEIE, RN AL BT
3. 3 RE TV
3.3 1 Rt HEAR GPys EMR, Al VA I & S b u L, DU
B (60~90°C) ~ZFRZBE—VKZEE (9:1:0. 1) NEIFH], IF, B, T, &
AT (254nm) FATHE. WSS B b, 7R SR A BN R S T B 4 B
L RIRI RS KBE . BE A Sh J DA SO S 0
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3. 3. 2 E RGBSk (HPLC-DAD ¥2)

34 Waters sunfire C18(4. 6mmX 250mm, 5 1 m); ViENAH N ZH5-0. 1% R (75:25);
i 1.0mL e min' 5 AR 241; KRR 25°C; HEFEE 10 v 1. HIRIREGLM FR G
g THE N AMIET 2000

08
i)
i1 - 21544

K1 BHAAEARE S i IS VR HPLC i K2 3 S ulmimmig 1 Lo 1
3.4 451
M Z GRS 1 5. 2 5. 3 SFEMPEMBFRIIPLA.
JH 15 5O 2 VR AR IE -
PR RS b, H I P B RO R L 1 0 R B T A [ 00 i i o SR A A
A5 B0 A ) % LU e AF B €8 RS I E 210~ 260nm 33 K3 Bl A9 48 40T RIS 6t s, R IR
B 50 B L BRI AE 24 Inm Ab R BRI
4. Wik
TRADN 2 VA RS A B BRI AR S B BT T s RO ek k], 2551
FE it £ % B bR H I A A R 6T I i (B e OR BR IR (R AR R (i e . 17 AN A
AET5 R 20 ANEES, A 3 MR HUAAE G . BT AR 17 AR SR I
M, FRATHE AN H A B IR AL W AUAEBIPERE &, S AL T7 S RA T B it A BH 12
Fedh, JTEEEFH A — 5,

UPLC-Q-TOF MS 39 thiF=hLER S
it IEAE B4 1%
(TR0, 1R HIEE 276826)

Analysis of the chemical constituents from Lycopus lucidus Turcz by

UPLC-Q-TOF MS

Qiang Ren Yunlong Wang Qiting Nie Huiyun Wang
26



Abstract: An UPLC-Q-TOF MS method was established to characterize and identify chemical
compounds of Lycopus lucidus Turcz. The retention time, maximum UV absorption wavelength,
accurate mass weight and characteristic fragment ions were obtained and a total of 37 compounds
were elucidated including 15 phenolic acid, 12 flavonoids, 3 triterpenoids and 7 organic acid by a
single run on the basis of mass data. The research enriched the chemical information of Lycopus
lucidus Turcz.

Key words: UPLC-Q-TOF MS; Lycopus lucidus Turcz; chemical constituents

BRI AT, B UK, WFEZP0 7. Email: ren2323@163.com

BliaARFBEESRIEEARRARESE=FEEH
FE, R, BlE, B, LA, Jacques Crommen, VT3
(R RS2, T M, 510632)

WE: =i AL G 2 I — ORI HE Wy, HAET 2 M EEH .
A SR R I S AR a1 45 6 5 i B A B2 R Csupereritical fluid chromatography
coupled with single quadrupole mass spectrometer, SFC-MS) X3 T & F 21 . B
REH . ASBEHIATIE, S0 B imk 8 MR RIFEE A, K9
Rt T 2R & B ZORBAX RX-SIL (150 mm x 4.6 mm, 5 pm) = 15 5] 438 15
BRI B 4 B o IBAh, JEIE 73 B SR R G KB, M E R K (10%E0E
5%) A1 0.05% HERAE iR s INGRIG , BTl R U A (i 7y B R L4532 W .2t
. MR 20 THF, SHSBRBIFEL 3B . AR SRR EE Y 10 mM I &AL
AV E S TR s . ERALIEIE AT, B2 L5 m 30 AH ik,
SFC H AR HI 75 B8 FEAEE AT A AT 18] o [RIE, A 7 36IE 5 sE %, ¥4 SFC-MS
BRI TE T 7R WS AW H S LR R =2 E R, 9 B T RA
T2 EHM 11 f NS B2 kil 85 1KY, kR R e
REARFEW ) = W5 B IRy, (RIS o 1R o 2 4 ) B2l — P A L
REEW: =wE e, @IE AL, g
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B AR & RN E £ #h 25 SHR4640 BB XK
FH" OXFEH, FiE, KR T FH
(LT EIREL AR A, %50 222047, 2 R EZGRRY:, FERt, 210009)

o

THEL: SHRA640(1-((6- 1R M k-4 ) R 528 ) F1 T 2 H R AN (1 1), A2 VT 75 1 3 2= 24 i 1
PR H BRI 1.1 282G, & —FoBi B URATL JEREME A0S 77 . 38 i #if) JR
T 7 B 30T aih /0N 3 1) R AT T i o PR R T, BRI I R BR K T K N ) 25 i) 7
SHR4640 v lim PRk b r] H F-R77 m JRIR MUAE AT R . H AT, SHR4640 U4 58 Bl R AT
W7, [FIET SHR4640 Jr L& K13 E 56 5 240 W I B B R i, IEEREAT T AR

5.
ONa
S in’
Z
N

K 1 SHR4640 257X
55 B AT AL TG PRI 7B B 3 B 1) URAT L UI157AH b, SHR4640 1% 14 IH . 53
7 RDEA-594 (f&4h%) URATL ¥ iz & H4MiliE P4 Jy RDEAS94 1] 200~500 %) . Il
PRATIRES 2045 R W] SHRA640 & — s BUIREE I FEPRER 254, Wi R b Sl 0L L B AL )
Bée 1M PR R R T AR I e Ay e, B ROR B R A
A5G SHR4A640 & i L2 A KRR . #EAT E VE 204, 252 1 SHR4640 7
KW R AT k. Bl & SR B i B Agilent Eclipse Plus-XDB C18
(100>4.6mm,3.5um); sIAH A v 0.02mol/L BElE S48 (0.1% =2 %, BEERIAY
pH2.70), izhAH B N LM B EEBEINL : Al 230nm; #if 30°C; Jiti# 1.0 mL min-
1;

S
%
W

At GEA ZHEURE S A S TR I 45 R AR S I T 2 M B s 4%,
i R R REAETE A BRI =, AR AR RAL Z4B. = EC, HAFRR
ANTZHFRR MR AES R bR BRI =Y, R RBAIE BRI, R
CRE B RNHB T 245, 3BT T HPLCE N XMS. NMR. IRZE 17
ilE.

EAEYIRL. ZB Ak, EPEAR AL By C 5 MR AR HPLC L
THE 2.
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DAOLA S04 Rl (S-RIGOIIZ0RATLD)
Norm
. FREOSIERWF I T B En RS ==
g
a0 FHA) =
\
o]
] MEA0AL
w E\é D/ g B
2!/ &
8 zmm
0] /\/
e e e
i b 5 5 z "

Kl 2 SHR4640 Scia Mkl hlalfa . & PEAe iR & ERE (il 7 55 18

K RS AR A S EATER . B Ak, JelR. ALBIRRLS, 4R RV
FERRINBY, AL FOCHBBIR 21T, SHRAGA0 25177 A B T A, E A B Bl fn At
IR SHR4640 AHX FEA R & . LLEE 205nm. 230nm K R4 A H &, 24
JRECH, 7E 230nm KT, AR R RE H AN o R A S B
JoT TR PRI AT 100, B = S B A 2% O 1 58 AN e 5048 230nm BT, e 24 Ao
PN 230nm.

SHR4640 1€ =R 214 1.00ng, £l FR 29 0.30ng . BB AT S H A3 5 H 24 0.015%
IR . 245 AL By C I &= R4 12029 1.00ng. 0.39ng. 0.40ng; Al i 4371
#j°40.30 ng. 0.12ng. 0.12 ng.

BN VERIED. 2. 4. 6. 8. 12/NBF N IARE M, AR v VR o TS (]
REK, JRBTA. Cv BORARHIFI F O R W T A AR AR, 3 B i i A = I
B 12h R E .

AL S AT N B, JnkEIR (3035°C. #2°C ). ZEMIEN pH E
(0.5 f140.0.05). HHLA LB (8042%). Jii (1.0420%F1+10%), [FH#e AR
vt R (] — i RS TR 5 R i A, S AR TG DR 0T I R 1) R 903 FH VR DA R TR
— R S T 2 SR AT T R S TS R, AT T SE s S A
TRANAE pH, KT I S B R IR o O R ARA OR BE I 1B] 22 B pH AR A0 B AT AN T3]
N T ARIESS R B HERf I, FRATTTR ZEXRHASIAR B pH S50 5E AR AT 7k ],
SR LN 4R 5 09 2 G P M v v AT AR 0 7 2T B

FRA TR AR UE B 23558 7 AT REAEAE I T2 B 24 AL B, C HIRLIERH T
F A AN T SHR4640 FIARZIE R T4 5124 0.57. 0.68. 0.85, #ih 0.9~1.1 (i,
M5 R ZEIROR, BT AR FH IO RS I D5 (4 1 B %o HR T HB50G DRW o, B8 RE M I L2

P2 SE S & .
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Zi L, RN T RS, BIRYEEEE RV, NEIET ) SHRA640
JEORBF24 A 7 L2 AR AN B A S it 1 AR .
KRG QIHZ;  SHR4640; = RGRAHMIETEL: 15 Xk
“EWRLEE: BIKR, J, #ax WHaTim. ARGt
Tel / Fax: 86-25-83271090, E-mail: hangtj@cpu.edu.cn

12 F R R F SR 3ot R o T A SR R K AL S AL B M T R BT
FRE, F—oh, mEE, W
CHERPLFRPE O SRS E TR, JL5t 100850)

TE: ASCLE T AR FC R SEAE L, 83 ST Bk A g v SR B AR Ak A
T\ Sk B R AN R TR AIE AT € BT o 1207 VR B BRI E S5 R
AL, B T ABTS* 5 DUFM B R B Ak S R s SN 0 U P 20 DN g 5 TR A
URCHE, I H AU XS w S A R AL B B A I 2R AL S ) B PR A TR EEAT X o R PRAY . Ty
% ABTS HHIFE (ABTS*) [N F TG RN R4, I RS 77
SIS T e W RN B AR S E I 2 T B )N 30 min,

BOEMGE ST etk R &= MM B &Y = N I BE . - Masshunter
quantitative Analysis (B.04.00) 3K {F4r#r, % FRHEATHERE M ABTSHITHBRIE 1
TEBR ABTSHEME (%) = (1—Cy/Co) X 100%; Co N MR EWINIKIE, CNR N EA
YRR 4R EE - F R BEAE N 57, K Agilent ODS Hypersil Cig f8, 3544 (100 mm X 4.6 mm,

5pm), 0.1% /K- B NI ANAER PN, & 0.6 mLmint, i 25 C; HWBI5E
W, BT L R P TR (MRM), RESF RT3 147 4 m/z 609—300
(P77, miz463—300 (&22BkH ). miz 301151 (it E). miz 447—300 CHiti%
), KHAMREHATER . 450 7T S2skir. Wi /E 0.5~1000 ng mL-
VYO N 2R 1 R R I (r>0.998), & &FRN 0.5 ng mL-1, #it )% Z7E 100~1600 ng mL-1
T BBl A 2 14 06 R R AT (r=>0.998) , 7€ 5 FR A 30 ng mL-1, A AHA 25 B R UF (RSD <3.0%)

P LB R AL SV B R VA TRAE 24 h WARETE R AP, ik KUTIER
AR F, i AR L AN T ISR T, R TR pgdEe e, HoRE
WG RAT M, & TR E S A R R Y W AL S P B A S PR AT X
ST ST, P BB L AR FORI B DY AP S 0T ABTSHRIE R
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435 18.35%, 36.28%, 41.50%F!1 37.18%.

REEW: ABTS HHHE:: WRBCH: M1 S Mk mks

EEWMHE: FExERRI#R4(No.21375147, 81072613); EZKAlH: B #2561
15 TR A (N0.2013ZX09102-016)

BIRVEH: SIS E-mail: hrongging@163.com  Tel: (010)66930217

EMTE N EMER K EEEPNEEER
T, ATEE, wEW
CEMRZEZ2EBE 25 It 5B, Hl =24 730000)

WE: ZIEME ARAEENEGII, o TREERK > ESEEY. LT, B
AP A BRI S T F IR NI E A AR GRS SRR g BAE HIK
5, BRI, BUE IR PR . Fer I E = AERR, M H A E
b, BRI IR N 70 B e O T EEAE . REHERR T
ANEr 5 7 2 D AT AR X FH B e PR oK L2 50 MR I S VA AT oo b TR R i
BRIEATATAE AR vy RABSERAG I o ERX A AT A T Bk, HEREL R R
2%, AN PR AR e R IE BRES R AER . R, 8 FORATAE AR 5 7%
FEARH A LEN

FEZHT AP RATRN Cu HEERBCALEN, TR RBEC ALY .
HEER N RO AFERERRETT, AL T 2R RIAT 8. I & — M
RAIAELAT B B BOR, R RE S I ERAE B R, TR ER iy 1 e 7 i)
MIRBUE. f£ 50mmol/LCuSOs IZE MR R, LI 8]0y 70s AUFE AL LI
£, A 20 kv (14 8 AT DASC B I 2 B IR A R0 4
KA. =AM BMEHRIK, RAALIER,; LR

=

Vi

JHEBRNARERERAMAR
e Bk 1EtE A il
(P F X B Rt R Bl A RE, VL%, B At 210002)
WE:. HEY: HAPR 2 7 X S EREAEREHF, i, 480, X2, 5
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B PEEEAE 13 WRAP 2GR, JE R AR SO B TS, B AR AT 2 A X
JREARAESE T 7 TAEAUCE SR (R 2Ltk e 35 2 o) 13 L MR R K72 4 ik A7
i, RIS 3G 0 e 24 B 3 = S ;53 SR FH i OB it il OB 25 R
OB HEAT 8 BT, LTI BT RebniE . Tk SR A 2 (o aidonh il B Bk
R, 3. 55, shE REEET E %] KA HPLC-ELSD € il 771 o 3 B
H )& &, {#H Lichrospher-C18 # (4.6>250mm,5um) ik, PLAFE—7K(32 © 68)
NIRENAE, WIE 1.0mLmin Y, KR 25 C, AKOCHUMGMAGT . S8R HAP
R, M. B9, MIARM TLC BEATEMT, B E R, LT, HE
77 0.3115~2.8039%ug (r=0.9999) 2 RIFMILMHEK R, FHEILEN 99.42%
(RSD=2.67%). Z5i&: LR TR, 2405 )= %00 b s i 5 0 B 24 04 22 A0 L 1)
MENEBE S, X525 50 AR 5 IR 2554 B R B AR BB AT
—8, HA LIRSS, S5 a5 B S — 2, AT 68 R A FA 7 v i A
FUKSRWE A, XS s AR R 4. TERF 70 38 (1 92 S5 e 1, AR 5
BHIZFAFAT R, RILUIECH — Wl — 2R OB (5:2:1) AEFH, WLl 1%
7 WL OV R-3% i AR /K IR (LD Wil R s, A i 550 RS IR B AAN T
HIE AR RFEM R . J5 U IECkE— B — LR 45 (10:2:1) NEFFFI, 5%HI#EF
BRI RIS VORGSR S0 B S TE AR RN B S AE R EEE A, B ERE
G T

T BT R 8 R R0 o R FH 28 OGBSO AR DU 88 75 55, AR SO0 B -7K
CIEIREFRBAATHEE, SR RIFEE-7K (20:80) S 5t H WS [R5, 205G
—7K (80:20) XJHE i g R By B EEAME, AR CF-IK (32:68) AshH,
SERLFTIN E bR o G (). o> B RE AT o BT ST VAR E . HERR, EE ML, A{E
Y BRI R bR v
KW THERRL; HE OIS SRR A ROGEE R

ZEf0ikE M SERS HEMNMEREN BERAYH
B EEMER A R
SKE A, AREIR
(R BERER 2245 e, 7t 211166)
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WE: FRRRIERREANIRR B A — RBP4, BA . (K54
s ARF 25 B sl R B B R SR D R AR R L R, P R A AR
. MARM, FRHRBAMAS IFRAPURNE, A U R o
AETRIN G 2% I T A R R A 5| R B R R A ) R R R DR L e R R
B 3 21 T A R RO T o RO R ) Rk AR B BB o R v B
(SERS)H AR R FESEFE . Bet LI PR TTHUR ISR i, 4% E
VIR 53 BT AT N R — i R ARSI T o a3 R v G ) 2 P
[ E 0, BTN S BIREE T R 5 B R VA RN 4 43 1 B SR 2 R R A A L
FERF AT IR AT TIRER

%7 AU@AY PIKIEIRAE N — T EEG9KMEL, AR T Au 99Kk = B2
(1335 51 FAR G AR T 5 Y P 2 38 SR A JIX PR AR, I ELAE J5A Sk 7 I i
MRUAT, T RSB B PR A5 B8 SRR IS AT o FRATTEL Au@Ag GKKL T ks & I i i IS, 4R
RN 8 R R AW R MR I B RN IS AR S B E S B O i
PUFIRIREE: A7 T HHERBAY P HERBITHEART G S TN EERRLY
Yy T BRI PO S SR . SEIRAE R EOR, HERMEEERIRS Au@Ag
AKRLT A EAE F 7 ORHr 1B B B R 2 e, T & EPERR 7 d g A
RIRIEPBRE G HAF AuU@AY 9K KL TR —RIER “HoR”, R 2ES5H
BRI, HIMSR AR L % K 60,000 5. R Au@Ag 40Kk IR0 H 5
WEPKTR VA REAT SERS A, ATIIFRIAE] 0.1 uM, 10X 755 3% 454 75 B EPL R 4
17 SERS failll, #u PR 0.1% (wiw).

R AU@AG FK R I 5 1 hr 2 3 i e I RRIREPE, (FR SRR &R
AT E P LA R S5 BT T RE I 20 T AESEbar i (R R o O T 5 IRIX S8k 5, 3R
I FENEEARMIT) SR 2 it s &, 76 Ag IERMME T BA ik —
oy FERCRR, T HER KLY EEEMRR K PRI . £ Ag I (i) il
B R, O T SN AR 13 A1, BRATTHE 3R B N BR B R B R
RGN L | R BT PO 8 S S 2 DL R AR RGBT TR 3R B 5 . 72 L
el b, KRR o7 R MERRIR N R R A MMEITE Ag IR, ARSI HE
BAESE R, AR RIR)E, s R, BR AR A, TR 4
S FEC RS SERS A1 . TEMI &R, RATE AN E AU 0TI g bdmins
PA S A-ZFEORR Y (BRET 73 1) IR BRI B S50 4T T A4k, R0 — s 0 =4k 1
EPiC 52 46 1K SERS AN LEEREAT 73R 1T o 78 SERREEAIN A, FRAT I8 i A PR ET
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ST RUEAE TR AR, (A1 SR KV P B R R HEAT SERS AN, A PR

A 0.1 nM. A EH R R AW B YEMR SERS K, FEMIER A 0.01% (w/iw).

5 AU@Ag TEIRAEEL, K IR 23 B 5 1000 f5A0 10 4%, Bk AT AEX — ¥ B SERS

Fof JRCAGAE AR S A« IREE TS B M U A0 2454 43 v 5 O T EA Tl BR8P T 5

KRB . RGP AN, KRB EAYKRN T, S THLRZE, FER,
T B EI TR

KT [ SR K B S AR A R T 4R 75 SRR IR R R E R
R

(R PERA )

TE: TR 23R WUS RIRZORAT 1) — AN R B N 3R o R Re ] A 4
K7 128 57 (%) [ 3 3 24 ) v A R A S AL, SR 2 . AR SR E
it UPLC-TOF/MS HiARMZ AR BG4 75k 58 U DU AT 0778 CR TR
60°CHET . 60°CH S FIAVR TR X2 &5,

1956 H MarkerLynx XS #43- 1T 8088 2 1Al Eu s, FH 32 o A A et DU R oA [A)
T AT R, o, PCA BEIER, FAREARAN S, HSHNEARST
T . PIALIAIEE B, i W 4R 22 SRR, AN R4 vk AR A T 4k
AR P 2HL (] H A 25 S 0 1 AT AT 4 o B 5 R G 1B 1Y) OPLS-DA BLCHERR 54 it 49 2
TRMER, BRAEMNEM (VIP). VIP>1 AR EA SR, RN fHiks
BN 1.5 5L B SR B R AL AR B o 25 R R R TR S 6 L A LA,
e B RN 255 1 SR S o L B PRI 35 BB s 60 C A TR S L
B, SRS RN A R T RES, (AR TR IR SR AN A
RUY) 5 RINTH i 3B 5 5 o I AE RPTRIE IR S F IR N ORERUR, JERR AT R TR
I R EE A T AR o 60°C JL25 TR ey 85 05 S & 2ol s, 1R TT AR Ml M 85 N g
Kifio 2, TETEIRET, EFEE B R CE T, 10T 0 B ) A= 1 % A A
YERFIE IR 0 10 A2 0E MR OGS EAE
R THET: WEIRIEE: UPLC-TOFIMS; 24840/
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SR ARHRSEIERULE RS TR
BBE, R, IAY, FEE, REH
GEHRA &, dbat, 1% 100084)

TR B — R A 2, RO A R RHEY . fEIRK B, 2R A
O TR T 2R, ERADURN. PR, SRERE . PURS . 79k E A
P, HUESELGRETE. 2015 i (PR ZG L) SA0BR B it RESR B AB 2R
BEAT TR, 0 2GR SUEREBOR e AR 1 AR Rh B LR bR e Y ERAL A
E T S B PR 2 B B R SR, nT DA SR T A i HER AR R 2, A
WP IR (LC-MS) LR R 2 A F 4 27 Jl 73 PRI 70 18 N 45 5 U7 TS 22 L
FI 5 DRl 4 v 24 38 SOBRTRE AU I I AR R DA R B A fifbadt AT 4zl AR A i B
i AT o

[ | : |
LN gl "‘ Mg i\f: g i
flal | ‘ ! ' \
‘\_ d 1

WL \)
| .
m.‘mh,l..u,k."v.“u.,.i»‘d.‘,“-.‘-k\\J.ﬁ«x"kuﬂ,_h___ B L L A o SN .

1 kA HPLC it K] 2 10 #LBk A ke ol

AT K H HPLC VA LR R A st SIS IR 45 -G Wi LCIMS BXH B R #4722
R EE R % . PRSI ST DL Grace Allitima C18 (250 mm>4. 6 mm, 5 pum) K
ST, 0.4% ZFR/KE+20mmol BE R ¥ - G NI EnAH, B EEGEL, AN
280nm, itk e K TOF-MS 454 on-trap/MSn, 1F. FpfEs TR ia6 . 728k
A mHRaUE s, DR MITH kI S g, BE 7 110 N a8 1
70, 10 HEAS[F) = iR B2 A i HPLC Fig SCERE ARALLRE KT 0.907 (14 2 i), i
PR B 48 TR AR 13 AMEEERGY, AR BIRE . R EMETE.
B AR L BT AR I N-p-BF OB, -N- (4-F32FE5K 238 Bzl
MRW G 4,4- " F2Fk-35- TSR . MECER . BRI R HL 3,4-Fdk-54-
FARRRIDCS . EIRA AR ER o AHIE I8 il Sk B A b SU IR 4 i D7 v ] SR i, AR
AIEE, AT HBEEN.
KB B A R fRgUERE: REET
EEWHE: FHxHREAIE S (No. 21175080); AT 24561 5 5 AR L 15

V5120132 X09507005).

EWEERA: ZEE, E-mail: lianggl@tsinghua.edu.cn
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ET AR AR B RIRR S S e S EE o4
GRS R)

HRIRTEH BAT. A B2 5. DT SR, . R,
iy 4w (B SR, BEABUAR, EIER, FFMEIML, @ik, AT
HME ROAE A R S5 ST G AR MR, N RG2S R — BT AL
R E K 2 B R R M AR, HifeEE 3 FE R
FEAll, M FIEA AT AN, 24 i FRAR R SO ACL IR B2 o Dyl e SR
VR AT L Z AR AR Z R 3 5 ] Jl 25 o o B 1) — B E AR e 1, IEASTE YR, fREE
HIGRAH ., 224, AN, B <A 4. ATAT” 18 5 2 5 2% Hhs ik
P E 2R N 2 42 B GUEE, 3 FOH G- TR . AR - RS
SSRGS F BB E AR, S56 G 78 i Fbig &l e, 3R
W2 YEFa SUEITE , RIS AT 0 R BEAR A5 B GRS BN Th 2548 05 o3 11 58 B AS
B RG. 58 B I 2 5 77 H AL SRR B AR AR E R D 275 2t AT IRANH
AT R 2 B 2548 S IS A 50 R F 3 — 0 TSR BRI (in HPLC-UV 48), MELAFR 73 %1
1| P 24 52 ) ) R A A S R IR R

AW FESTE R AR, KA HPLC-DAD-MS BEFH AR 7 8 ) £ 4k g
S, K HPLC-TOF/MS }2 HPLC-ion-trap/MS™ I 5 i {25 5 2H & 0 A7 ) S s %ot
R e A o AT T R B, AT E TR B (il ] 75 MME
ARG R, R T BAT. AAT dLff. 2. DT WM. H .
BRSNS, B R, AR = EREERSE 14 k254 . Bt 32 B a4y
MR TR BRIR A 25, e T 2K FH v KGR € - SR B I FH 5 e L R B RR A3 o, T IE
BB T B R B T HARORIE 2 I R A FR N, FEARPEE T BRI
WE R R . AHE TE R B R I B 2 K 2 e b B o) i R SU I 1 g a4t T
FUIER, DU A BEARRAE 5 JR SR AR AR 45 G S I H o 4 1 P A28 11

!
i

3 e
‘Iv“m )
o ‘

n

—
| ’I gty n| laf®
s M ' i
2l 1 Lo
ol “U‘,,,r”, A

»;ZJ J,: C
! | w
Al s el

B 1 R A Y B R R B ] (B R AR AR
R BHIREE, WEEEAL; HPLC-TOF/MS; HPLC-ion-trap/MgiS"
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BESHUEMRERAR
EH, WEAE, T, R, FEE

GRERZAFER)

BE'S 77 (Tangshenformula, TSF) ;2 TR RS —-H. AHiTE. 58, BORIE. 1%
LSBT 2 A R B 7 R, A TIR TR R B . B T N ImIR AT,
PR FE RIS 77 B 2 B TR AR, 253007 K R G AV 0 SR Wb
J7 AT BGE MR 3N )5 el AERENRACSS . RRDT AT &5 2 M A 5 VR 1R PR
B A DS AR PR N i AR AR 2 A

T RACTBURH £ 1 B T ST % 3 AR AE Hh 24 52 2 A 2R 0 2 i DR 7 B 0 48 5 v i T
HE O, P SRR B o R AT B 0 B, 45 2 M T BUE AT
T, RATINIEI BT (TORF/MS) 5E 7B (lon-trap/MS™) BR-& B 2 5 %
ot o S 1A RX07E, TORIMS mll i SR AR i s =40 T2 1 X 350, lon-
trap/MS" W A4 5 S M (5 8, E R 2Gah/ DARAE S IEOL T, BAEIh R 1S
FI7H e o E B

AT TS T AR a0, I v RO i - AT IS A BT (HPLC-
TOFIMS) J% o RIGHUAH € 38 25 F B B (HPLC-lon-trap/MS™) BEE B PERIAR, 454 STk
FR SO IR S EEXS, X RE T BRI A AT SR AT, SR s e T 73 M
PRy, HAORIE TR 4 . IIZREE 8 Egr. BAOREE 15 A A 22 A~ =
B 134 B 1 AIHAGE 10 A AR Bl J L 2R L ERSE . AN A L 2K
IEEEHEES . =hi R 2R R 6 KB K e g i 4 2 Ky 73 ML &
¥y, iEid ChemBioOffice 2010 ¥ 4. CloP 4.0 program {4 A1 HEX ™ Molinspiration Property
Calculation Services TH5, TIMIKE'E 75 o] BEHIMISC R 7« AR molinspiration TITilI 45 2R,
BE'E 7 S R 73 M &, SRIET T A2, 6 RIRILT 14 MEEYIRTRE
SN, 7R EATTRT e WE S 7 2520 i R it o LRI S0 bl B 7 1 24 55 o ik
it S A AL BRI Fe it 1 7 1)

SREEE]: BE'E 7 RO B RSUAITE: S RO (il B I S
EEWME: EKHMRR ARG E S (81130066).

* 3
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THRCTEREEFUHRRNERE GCENB
KA, Mk, T¥W, BEF, BEE, THK, ROF

(PR 224 R8, AR, 610041)

HE B BT DHDB 45ty i~ FHEm A £E (1) 2 A R T, 3453
DHDB % L 44 i A& £ A0 5 T R . R FH B4R SAH I (CGC) 4 it —
FE T EEME (DHDB) S FVEAJI 40 B SR AFREAT 7B %%, QN1 7 3R T BR K

(DHDB) H&&illE Jiik. Ak PEG-20M (30mX0.53mmX 1.0 um) BAER N
i, FID NS, E¥EREVENNAR, DHDB T4 LT FHRA M N: VI
120°C, LA 0.5°C/min JHif# % 180°C, {RfF 40min; DHDB & &l E 2 7 T il 2% 1
N: 140°C {#FF 1min, LA 20°C/min J+Z 200°C; 453 DHDB KL Tt F MRS 5
T 58475 ; DHDB £ 66.70~800.1pg/ml (G H B A RIFHILMEL R (y=
0.0070x+0.0554; r=0.9996); ~F-¥J[Eit# )y 99.54%, B K 1 RSD Jy 0.68%, H[alfE
ZF RSD N 1.33%, FEMAIFEI &8N 100.6% (RSD=0.25%); Z5i A —
BT IR T AL SR U R R A R A S R A R R, SR A PEG-20M
B E R P FHR GC V%, RIS 72 — 3 T Bl 5 e h 75 B RS
HIEESR, 2 5l R E A 70 B 3 T R T e A 2 R 8 T B e
Mg 2 F, BTN A 4y B TV S AL ) SR At R0 23 B % T BRI U H T S sE
I, BAMME. Yol MEIRES, BRI R T R R EM T, N
TR T R LR E— 8 R AR AL B T TV

KEFE. BYE GC; T HEEF, TR, SElE

YE&: KEE, &, WEFFE, L2y s S 2R b
“EWREE: 371748507@qq.com

BrbJEE fn 2 157 DX-1002 54989 NMR HaiiE
MER', TR, KEE', &4, HKEF, mZHELY, BOFT
(LPU)IER 2 2522k DU )1 AR 610041
2B M ARAIRA T [ A %5 523808)

HH DX-1002 A& — P 24 i) g LS $ 1) 751, /& Compretastatin 24L& VI HT AT Y
B DALV A B L B AR T VAR AN IE () CAGP, AN 24 3 3E Mk BE AL B 25 B N A .
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W T30 7 s PR RRR B IR AR PE, 1 DX-1002 1k &1 aE A T ) 4% &% Rl R AL, R i 2
AR 7R, B — S B FL T R 4B BA) b g I A A e 0 0 o AR SRS 1 H ) R
N TG 15 i P R S T R B e ARl . TR
KRR AL IR E T BRE AAH SRS BoR, [RII 455 i i AN 20 A s S5 EOR,
DX-1002 (A 4k 45 R BEAT R AT - B53R 1. DX-1002 [IELHE (1H-NMR) FTfiE (13C-NMR)

FMCFEALFEH S DX-1002 #ANEE T Atk 5 7 FHJE — 80 2. R A=A B A OGS
(gCOSY). RELZETRARME (gHMQC). HZRK S BN AIE (NOESY) 54554y
W, WhE 1o TSR SER s 3L /G B T %0 TR 2451 . 4k
g iR, MR#E DX-1002 ) NMR 3 4558, [F]If 455 DX-1002 BT A FEE IR J6
WERFAE AT TR M, UERH DX-1002 WML LEHN(E)-3-(3" -F22E-4" -H S K JE)-2-
(3" 4" 5 -=HEBEIRE)AMIR LT 8L, 070y CsHauNO7, 73 Ty 433.21,
Iy T Es Rt 1.

d c b @

+; - W foeorptizmiaooiing
ol o Nt O o W R

.. C W . ™ | S i)
2 1" E_C 2 n
T,

Bl 1 DX-1002 [ 45+ 1& 2 DX-1002 [ 'H-NMR i
R HIELIR, DX-1002, Z5FIREAIE;
EWAEE: xuxp319@scu.edu.cn

MR EEM L ERFBAERN T ZHMR
mmgR, O FBR, RERS
(L IhRE BRI FEBE, ILAVTE 2501015 2. Fb RSB Akl aEsepe, K
% 130012; 3. HMORFEARBE -, HHKE 130021)

WE: JEME (forsythin) 2% It 28&E I = 2A X%y, BAE. ST,
PUAMAN B G B FE A, RT3 1900 30 ik ol A AL R e o S 0 o AR SR
HL R 2 A G AR R . XUCREE S DU R RIS . A R A
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R DLERY, BURK R . BIES 2R LIRS N2 . B ATHEEUR 775 K 3%
VR BRI IR BIE N RS RS, L 2ZAEAWIE . A A A
R P Y PR, 28 R IR v )5 el 5 Hh PR R R S O FH v RO 8 1R E
TR, SRS, R R RBUE S, EILRE . R R AR, SR A
Wi N2 TR 73 BT AR AR R PR FR L T 20254, DAdE =538, ma S 7732 (response surface
methodology, RSM) #& 20 th4d 50 AR MRATTE, BLZ o ik ml AR AR
RS TR, B SRR S NAE B BTS2 B B R, (R
R $EH T 2557 A2 2 N .

AHIT ST AL L IR 2R SR B PR Bl b, AT DU 38 =K1 Box Behnken HL4H &%
THRE, KA 2 70 R AR a6 25 AT 00, JFRH F R e e 457 vh &0
BTG AT, ERRPS MR TREZEHDT o JREBUSTE (X2)> B %
(XI)>HREHUA T R IR E (X1)> WOk (X4), HAr$REUEF[a] (X2) FlHE R i oh &%
(X3) ZIAFAERFEMAZ BHEMER . X2 0 ik EHTT R — w388 %, Kit
BARIPRROEAT « SRR R FEDKEER 100%, @A EEY 27 min, EAEDIZEA
416 W, WEHL A 120 1. BT RBCERIEISE Y 0.082% . &K IFHAT T 3
UCPATIRUE RS, TR IR 0.080%, SERE AN RZEN 2.39%.
REEW: WS, BRI ERME AR A

ETRREABARRESERYEE A ENEI SN A
ﬁﬁg{tz, ?ﬂ*’ %fbﬁ 1,2’ i*ié’i‘tz, %:“,;7]:@:1*
(1 LR HERAHACHE TG, 1hPE K5 030006
2. INPE KA T22BE, (g K 030006)

WE: HlsE iU R PP P 5 5 v b 3 B R S B 8 A R A O 5 R
FE R R AIIL S, 1% 365 AN BE 2 T AERA 1 P4 5 B0 A 5T » BB B 3 TR
PEVT R EZ 5, AR BORE S o BAT AN R B S B 1 iE . (R, SR SR i
PRSI PSS 5 M P IR HE. HATHT S E B LS RS &, 2P Rl
I3 S ERIZLAN T RO AN AR IR . AN FRD & R 3 b AT EUBE, AR T X e di b
SR L JRIERFAL, PR T A 24 S X AR ek . v 7 IR AN F AR KT A
PR PSRN Z L KA RNE, ABHCRA =R AR (TFA) K 2 Bk, R
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JGH 8- JEZ5-1,3,6-=HAFR (ANTS) XJ /K& MATAAk, {58 FH S8 DU I i e Je v vk
BiAR (PACE) XHATAEAF=YHEAT /0 BRI, #5455\ Quantity One #2475
B, BRI AR T A F MR S g 2 RSB, HEaREN
(HCA), FEisrsr#t (PCA). s/ i (PLS-DA) 43#fr, K Pearson fH2¢5
PG 2 MG i T ER AN F R E AN F RS 77 O 2 2 7 sy, x5S
AT AT AT . SRR, ARG BRI 20 (8] B B AR OGP MR AR A
%, AR T T T R RN B AR RS B RS 2 B8 2 (B B B ARG R AR R IR, B AR
5 o B I 2 WE AL A B R AH S E I RE A R D s RN, AS[R] A K T7 AN [
JE R RAFEZE I, Ean, 7T EVGHE{E 540-900 Da (=FEMIURE) Z A
WEZWA B, RXAERAEKTAMEEEREN B /4T RIEHEE 360-720 Da
(REFI=FE) 2 MM B, RXAEEMENFEEREN B 282N
PO SR P R FR B TRE SR AL TR, (RIS DU 2840 &0 & T 5 1)
20 TSP AR AE I AU AR A TR S TV

REEW: W, BRIk ZHEROEE: FEIE

RIS -BFZR-BRBASFETHRLAH LB EEL S EEN
R R U R
F AT, AR, sk, i el
(1, bR AEARZERE, s SR TREYE L 201418
2, R (WM B A IR AR HiMl 310012)

Cr3+Hl Cr 75— IS I 5 R AEAH B4k, TR vl . RBUE Rl Cré
IX oy MR I AR AT BB SE = o ARG TR I T VR (e e TR T
WA TV R B8 7 0 B v 2 B R R R R 32 P TP K S i 3L, sl o
ST (FIA)R —Fh 4 H AL TR AT BOR, BAT &R RAETIE . HER BRI 2
R R BT AR (IE) LA [F] i fer B B AT B R A, BRI R BUE =
SERF L BET FIA R IE B 20 B R AN AT [RI I SERA o A ) 20 85 L A i A
W, W] LA AT RE I B S A, DRI AR % 23 b Ak 3 b BAG 3 S B R AT

ARSCEF O IR FERE S5y . CroviR BEAR H o) RAEMN A A S i, Wit 7 Cr
(1] FIA-IE-ICP 2= H /i R4 (I 1), Z R GudE WIT s R MEERT, o
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SEEL Crot T LR B H 70 B8 o R B0 I RN 7 2R AS I , 4 JHC 8 FH - S Bm B A i Cré* )
STEREI, PR T B IROR .
| o sP

B1 FERE S TCrS FIA-IE-ICP A EE A RAHER  (CIREE; UOBAEIRT: Pishlg
P SRR MC.AMkE: B DPXUEIEIHZNEE, SPELEIEIFZIZE, MIRSE: V.iII#H
W IC.B 7l W TSARI: DW.EBE K, ELEBA: R4
KEE: BIRWOE; ks HEEAEE IR R, VI

EEIH: EZXERRFH4(21507089)

B EEHMREIE LN SRR SRR
SHeE-RESTHHFERR
TART, TR B
R BEZ R EITIE S RGEYE L, B, 201203)

FE: T EFEE S IR, iR S EOEAE, RN AR E K, T3 R 21
SV SR IN, MTTAS B8 B SE S N AR ARSI RN 7 KA RGBS i IR S R
IHTe ARSCIFR T —FhEE TR & #EF0 £ Ik T 25 2 B (Multiple Headspace Extraction,
MHE)Fi A [ 10 7% -4 42 Bik- UM 4385 J5i 1% (HS-trap-GC-MS) J7ik, X /N7 ikAE
P14 AT LOD R[] Iy 28 S, 1 W5 3 A0t 43 At B R 2 0 ] FH T~ BN AR 8 B b (4
RISy 7M. 5 HS-loop J7iEAH L, HS-trap J5 ik fE K15 58 4% (04 AL % B A A6 )
B, i MHE S&AFfthik, BIETE 30°C 2440 R RS 18 m (A AT IR . £ 30°C
AT RHHIAC 8 A M B HEAT 2 R B (17 Y0, BRRIRER L0 #1 & SR A B

(Tenax TA and Tenax GR, 1:1), /5 & & 2IM 4 5 & RSB N BB AT 7

.

2 bR R, IREREEHIE LR RN S, JOENES 57 ML a. ST kR
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e 1 en il R A e MEAERR I, I HLRAERRIT SR A SR TR SE R, AT BE A
IR RN RS2 R L. TR & 26 A MHE $R ¥ HS-trap-GC-MS J7 i /&5
HT AT E R S R AR LA A RO, TS AR B (i BT 1V A =B o
TRESE RN 73 b PR AL H

KW NIREE; 2RI SO, SEER G RIS
SEIMEE: 75 Email: suyue@shutcm.edu.cn

4
|

Abundance

as 50
", a5

N 3m 43| 51
} N 0 a2 48 /5263
/s

LL,L,“‘.L |

20:00 25:00 30

evos ] ‘ | |I
| | - |
| 3’\§J Vroa e
05:007 u

Bl MRS R M S TR %45 R HS-trap GC-MS 73 #3458, &b R, R
AL S AER B e, e TR 57 MEE Y.

0.0E+0D
15:00
Retention time/min

EREHRR S 2 BRAADERR
R%, RBW, KEA, FHE, REW
GRBZRIR: 2250

W N2 & R Y W Zanthoxylum schinifoliun Sieb. et Zucc. Bi 1 #l
Zanthoxylum bungeanum Maxim. [ AR B, BoA IR 1R, 2% BEBEZ DAk

SR E 8 BRE 2 B AR R o B SR R B R P B i i BRI 2 56
T T8 T B E A ORI 25K SR e £ 5 33 7 % R AT 20 15, i 2500 R ff e v 1
BRIy s B R WIS RE IR 3 MEEY, 7R dk-o- IR (HAS). 12
He- - LLARER (HBS) A2 2 - = LA R (HRS)

XF TERJR) JBR B 70 A2 K BR AR N B 2530 ) 22 BEATBIE 9T . B SR ar 1 e KRR R T
FNE KIS 5 T AEM LB HEEUY) 5 L HASHBS H1 HRS & # ) UHPLC-MS/MS
o LRI P bR, K B8 L8 - IR GE AL FRRE & it 444 Thermo Hypersil
GOLD Cas ##(2.1 mm x50 mm, 1.9 um), i s 4H4 £, 5-0.05% H R 7K , itk 0.4 mL/min;
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J i S A IE B AR I, 494 0T ORI B S R I . 43 4 SRR ] =l a 2
PR A RL, HAS. HBS #1 HRS K= FR7A18 6.0 ng/mL, 3.0 ng/mL 1 1.0
ng/mL; H PIATH RIS EEAN KT 13.6%, $REUEIER, 565 0 Al e V38 777 £ 22
Ko HAS. HBS M1 HRS [ 52 T 4855 A H H 7379 4 100.2%,  76.23% 41 90.3%. %
T RGN TR R R N AR K S 45 T A QIR IV S I HAS. HBS A
HRS 7£ K B N 253050 78, AR RIS TT A PR R A Wt Fefe i 225 ks .
B fEHL iER: 23 AYAHE: UHPLC-MS/MS

5 FEN SR & 4918 A A L AR A T e B e B SR RO A
B A" RAE TR KRB AA
(1 WFSRER 25 VS BT O A0 S TR TR 25, BT 9 7, 832000
2 MM SR 2 IR AT A ] R 7Y, 835803)

CEAME R RN SRS ) —FhOR SRR AR, IR E B THES
RITVE, G R MEBCR AN 2 R IR RSEIR , Y697 FA TR Lot A= B E N T 4048 5 H 300
IR EGAE, B BUBAAE 768000 LA RS ARSI RE o« 22 5 PRV & 2 Pl ER
FEVIRBRINEL S &I A7 AE, HAd DR AR B SN Cestrone sulfate, ESS) N 3. HHY,
For il 22 5 pR A MV CER B B0 T 1 32 e RO BB A A ik, (H TR
FOTEAE M AT AR S 2%, SR OUFERS, XA B BT, HEAEE S, ARl TR,
PRI S B PR, JE & KFEASI L, B AN REE =B EdE s L2 HA
e S AN . AHIE TR AR S AR TR G T, Hl4% T MERRBRER B 7)1 B 3R
&4 (molecularly imprinted polymer, MIP), J:0t4k 1 #1145 2644 . KFESS-MIPAI A7 £
WRE, AR AR SEATHTE, HARPVCE S, I & 7 aext Hird 71
ESSHEAT 18 B R A1 A I F Bk EELAR. - (carbon paste electrode, CPE ). %A% s A
BUARHIRIIER (1.18>107%2 M, SIN=3) FIFEELPETEE (4.051071%~6.0107° M), Jf
XTESSH BT (e #81 . BhAl, AL IR AR A D B T 52 b 2 1 JRFE it ESS A I
5 S R sy A T L R B, S5 RAE (S, ERML, IR, AR,
A ARSI AT I R R R
REEE: YK, MERRGRERYN: 7> TELEIE S BRI AR SERTAR I
HETH: ExERREES (H4'5 81260487, 81460543). A4 2 [H

ANBEEIHH (345 RSLX201301). T Ait-XImiH .

“EWEBERA: 204, E-mail: yingchunli@shzu.edu.cn
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Fig. 1 (a) Cyclic voltammograms of two different electrodes before and after binding with ESS; (b)
calibration curves for ESS detection correlating reduction peak current shift (Al) with ESS concentration
by the use of MIP/CPE.; (c) comparison of the sensor response towards ESS and its structural analogues
by using MIP/CPE and NIP/CPE.

S HEER AR 2 K BB REBITRIAR
HEle, Wb, M, REX, S, #5W#
CRHER S E AR BB U 254 5 BT T BT

WE: JKAIEE (HILe £ FHa i HERIIRH N aE o BmHEAR, FulidiT
SRR RO B9 B, B A A A A, 5 E SR (ESI-MS) B
TR R« FYSKIEVER B85 FE R MR RS, HILIC Ny H 7y B4t 78
HIEAE « AHFFCE S vEAN T JURR HILIC [E] %€ #H Csilica, diol, amine, cyanopropyl F1 amide)
5 B IR A IR (B 1) o 32 R 2K, M van Deemter 1 25 [ 38 6y iR S B 40 7E HILIC
AT R s (B 2). )5, T LC-ESI-MS" % 5E P12 26 AN [ 45 44 1)
MRy, IR ENREOIBRET NES (B 3, #—FEU HiLic fRENLHK
S

mew oo == 2o B e Ry o = =do =1 =io

SN

Kl 1 280nm &b PHSAEMTEAIR HILIC A E ik K], (A: CN; B:Silica; C: Amino; D: Diol;

E: Amide; F: Silica; G: Silica; H: BEH Amide)
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K 2 F} 24 Unitary Amide (A4 (5um, 4.6X250mm) [ van Deemeter HHZE

PiE

=EE
I - MmEfR

P 3 LC-ESI-IT-TOF/MS" % 5€ F} 2 AN R 450 Iy FRIS i 737 Unitary Amide (14 (5 um,
4.6 X 250mm) _F 1A

PR EH REEYITE S AT —LATR IS BBk 6l
Ferfa, %k, THRA

CREER TR BB 7T e 254 73 ik 7T )

WE: B DAREES — B2 h I — KA, 52 25 7 17 tH 57 f i
IR ZGM A S C — DN ERIE R, A 2R 24 BT H157, HARGRIE R
REJETEAN M0 MG, XA 52075 1 770 (0 o 2 AR A5 S I R ol o v 28 o i A i H
R DRAIE AP 24 10 2 A PEANAT 2 5 I BIAT A 24 5 B B P g ki s e & /b
BOVAARRRIE RIS 5 T 5E BLR AL 2248 SIS AR LU PO 55 0 22 2 F 5 1P FL R0
J I S, AMUOBIE SRR s B, HAFAE A S B MR RIS, 2L
R B AR AT AE T BOMFE fh R S S T HUOA, HE AR KU BE K . R PR
SE TR AT BRI 2 25RO SRSEBORIL S, VRONE & r B2 245 s 38 Jo 4% il
BRI TR, B oy 2 R AR A A R R R T R 2 DRI, A
SE 75 A R R AN DT A 22 il o V2 T e DA e T P T 25 BT RN R IR B e A
7T LAFR LT i UL 5205 919, 06 FH 4 b T ARG RO BRE ) i b 2 et O A PR A
NEVIRE R BAR , SEAS IO 77 0L 375 A RO ) A s Ve AT, PR R h 252
7 R AR HE R R ST A PRI I H AT AT . 5 P S 2 e AR Dy
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P A0 M R4 25 A0S P o 45 07V B B RS %5 52 (H N RSD 9 2.2~3.7%, H
1] RSD 2 1.2%). EE M (RSD A 4.9%) MEaEM: (RSD N 8.4%); H7E 100~1000
ng ML VORI, 37 0% 2 40 ORI I 2R M 5% &R (P%=0.082C +4.439,
r=0.995), JIEFHEGRF G AEYNEIENE TR RN ER . &R FHZITENEA
[F) A =k ) 2% L7 Ao RORE £ 7, B0 R PE O N Y 6 L), 3 i A7), 3 e
BN JG HIFR (BN 6L 10% Ho02 AR G B » Z5 BRI 444 )
i LA i Xof B 5 00 poh 28 200 DR 40 2 2800 I S 22 5, L b & A o 5R) b & OR3P R AE
55.8~61.3% [f], HA RHEMHEMIORITER (P<0.01); KA h & LRy FAE
26.7~46.3% [i], MAEAMMRITREL, SERMIHELEZFENE (P<0.01): HRERRHL
IR R4 22 PR3 850 22 S iR DAt SR R I I o B T £ b 22 A B AR 2 R
PRI 58 TT LA SE 1 () SR AE 77 L3 o Ok TR 2RI 25 S8 SR A B8 5 p 48 o i g A 2
TN TR ML S AR ER , JrikPel . Fase nl & nIfE NI B H LA
HAh TR, FF AT YIS B AR RS %

REEW: FRMIEMRRL; PR ML oA, ARSI )

S A AL A S R AR B S
FHEM, hi, Ttk

CREER TR BB TE e 254 73 Ak 0T )

WE: TR FMUEMWERH A, NE. AAT. R, Bk, QM. Bk,
WA BERBE. SERHZR . 4o 11 WRP 2G4k, A FRIMCPR . WS4 IR Iha, +
BT i AFRE AT BCm, B RAE, OS5, RIRZAS, &2 [ K E p AR 1
ZyiFh . HAER IR R R T Z 0, WRARAGRER . MIERR . B EE R A
RIEFBRACOIERY . PUBEEPUE. . Pk, PiE. Pumd. Rt
A ST TG B AR o 0T 5% L7 106 O F PR 5 R 1 ok 4 36 AT W s AN ) ] LAA
RICAR B LI PR FH 24 (1 22 A A0 A k. BROR O SCHRARE 17 5% I 375 Ao FRE 7 B8 1) v 28
AR 3BT 738, (B R 8o B4, B LA SO v KR HL R B
W1 = R s o M 732, 120 7 i s HPE . B Ab e S e SU IS RE B 14
RIMHZHSHE VN TR E. BRI ST E I M5 BR800 € &
UPLC f880dE, H 6 K ARSHR4UE |k (6-SFQM) PFNM &, NZ4ieifER
SR R 2 . A KR Waters Acquity # i SOBM (4 3% 4 RP-UPLC 5, LU
003 45 230 P AR 48— A R AIE FIFE FE B Fart IR ALR I 251, ik B4 R R N 5 B i
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WisE 82 ML TRLUE, BT FRIM-UPLC b e B4 it . 8. xf 30 #itF:
IL375 i URL A FRI2EAT UPLC Fa g0 S B S EAFEEAT VR, F 6-SFQM 5 Rl
%oE HRRR R, 4R 1R RRY, 4 MFRELY, 2MRRERY, 4H#tFES, 9
R EA G . Gk A CTE LB A E B UPLC a4 i Jy 7% i fix 5t
Fii B H AL T S %

RBRA]: FRIMTEMRRL; UPLC b mIe 8l EiE: 6 HARSTRLUE &k

WERARBSHERAPEHESRNRAZE
R Gt i E ZEE M &S
(PHRIA, 2530, 400716)

T, FRATTRFH — RS e PTARAE 40 T UM, 12087 BB AR BE R i R S 1
A BRSO BRI AL bk, T S e R 24 R AR 2R R o AL SR T AR IS A
YVIREFORE P E B ER B E A5 5 %, 20 TR ] FF 3 X B il A bt sk () 2 B L, 58 B sE 4
Yo B A NS, IMNFE BT, E0.6 sFN500 s43 71 SR Y F Sl Bt Al R HLL Hh bk 6 A
MHE 5 (Fig. 1A), LT i i ANk R bk pr s 0 61 41 291.0-500 ng mL?, A tHBR35M
0.33ng mMLY(S/N=3). A4k, AT Cu Xtluminol-Ha04k 2 Kk Ak Z AR,
Gebric S 2k I 24 R B4R o AR TR — Rl Cut B v BE SR N o IR, S
B AR  RICU G, R ZEBIRPUMA, INNFE R REF, SRAECU? (Al 5 5 (Fig.
1B), Cu &y il /21.0-1000 ngmL?, & HBE 40.33 ng mL?t (S/N=3). X Fl 77k
CHRIIHTAZ. S, PSSP AM R ERES]

A B
@ Cu? ¥ Monoclonal
ﬂ Antibody for Cu?
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1 Y
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\"] BsMcAb (4" H,-HRP @* H;-ALP 9§ Methyl parathion @ Imidacloprid

Fig. 1 (A) Schematic illustration of the multiananlyte immunoassay method for methyl parathion and
imidacloprid. (B) Schematic illustration of label-free immunoassay method for Cu?*.

R : A RICRBEIT Hey; RAKE: HERAM
GEWREE: APSEEER, BENFREE AR M R A,

Email: fuzf@swu.edu.cn
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EHARE SRS E S BN ER R &EEHR
kR, 3 A, AR, FFH, # A
RE RS

WE: BHE: AT Chie N RILAE T A2 SArdE 25 07 5] 28 20
WS A, AIERA MR TR IITHRL, AR b 1 A U gy . DT
(IR AT 1 R, SR P 2l e R s B IR . A R R O IR I
PR, AR RBEAR . TRz, D&M TREH S E T, REBFEELR,
MR RS AR B, R R A Z, FET S Rk % A E I 2, B A oA
P o ANSUARAE LB O REAE 5 0 S B, BT 90 3 S — o T4 1) 2 e BE A bis, N
TEARES SRS ENE . 7k BTN RASER, RS
SPE E, ZKBEBL, 735 22 bRk Ao B 8 i S TG 1A ) i I -80, 4k 48 DU B
Ft, 5 A A PR, LB FH ) A AR S € 7] o R AL B TR B R, FE R M
PR EAT R A DAESRHE P B B (N AR Y AR B gy 4- AR -5- 32 B R ROK I
S HR,  TRVEIEAT St o AR AR ot R B VA VRPE 5k £ 7= 4 e KR R 505 nm A g
A, TFEAHAS PSS R, SR 4RI OKE T . AR
JRH SR A TR A 2 B 7 ¥ T A 288053 8 e AT S PR S 0 R iR -80 AT AE L
M9 B i T -80 5% J5 2R B S N T DIZKAE 9B MR, XfiiE-80 HITEER% >
99%; FHE AT LABRIE BRI A, PRt [T 98.24.3% (n=6). FERRIEZAF
T, TRV SR AR AORE B, TSR AP S TE 505 nm A5 REAE
B KWW, ELWROE BEAEAE B 65 )5 20 min AR FFFRE (RSD <5%), 44 2 1 A= P
WRIETE 4.0~45.0 pg/ml 5 B N SROEEEMPLHERRRLG (R 0.995), “FATllE
451 RSD<1.0% (n=6), MFr[EIILER 100.441.2 % (n=9), 5 EkillE 45 R
SR ZE< 5%, 518 A SOK R USRI 2 B H bR 5 T 4Ly
(R AR ZE I AR AR 5, BEFUIREAL T — Bl F T AR VR S i e AR e &
WSE R T7% . SIERIERE ., Pk, g REEEELREER, RBE. TR
VEANE DLPE S B BRI WA G, D ARG EARAE BT AR iR it T
FLHERl, & T HE— B R .

KB ARSI SV BEOLENE: SRR AR

Vi

i
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EIRAEMEEES 7 HEERLEZERH S SER RP-HPLC F3EMR
b, xH, MBER, T, FA

§ =N

WE: BR: BRI G2 LT REMA RN, (B2 B AT AR WSSk E R
I Cag #E7 BSME o HBE T RRA = 7 F0 S R BE R R T & &1 HPLC ik, ARFAE
FEE LRI e S o 7 PR BRZEBR A5 & B 1 RP-HPLC J73%, [AIH il g S5 L 7 Ff
PR IEZEMR O R DAL IE R T, PSR T R 7yl e 45 -5 byl s &5 SR 1 22 Sk o T
s XNRREEZERR 7 MGG B R O SR AT A, BRI RIS, DA
LR 7 MREZREBNEY: FRT (AK. LB~ T(ACAK). B-ZBEAHE
TR FERT R 7 (AOAK) . £ T (DOAK). B, p-—- F J: PR & T (DAAK). a-
FREE T ERT < 7 (MLAK) . S5 R BERT R 72 (IVAK), BCRR & X IR E, FIH Mk, I
ERE R 7 MR EREERA SIS E. SSRGS AN RGEAN. &k
V. TRt W%, WERE. BT TRIE. &R 7 MREZERAEYE
il RV Ao RS AH B TR B B8, 7 MU EIE R T A S B (R>15), L E MR
0F, ENEE N R R, BIR, SR, BEERL. SLIRNE 7L 7
MEEYI R AR SR, LK T MGEDIR FE T B, B H 5 P s I BT = 7 1)
KIE ¥ : AK(1.18), ACAK(0.85), AOAK(1.30), DOAK(1.26), DAAK(1), MLAK(0.82),
IVAK(0.84) . 43 Al FH A — AR IE R ikl 7 = U 20 10 7 MR ZE AL
EVIEE, WAL R 0] RSD<5%. . ASZIRZS HI) HPLC %] LA R
Mo LH o 7 MERRERUL AN S E, EZF0T, CLB, p- AT T
VERIbRAE S, R 45 IR IR R, W58 7 FhR SR ZEERAL S0 & &, I3 25 5 RSD<5%,
WHNFR AR 2ZR.

REIE: HTEEE T, FREZEM; HPLC E; KIERT

RAESRENAERIZFETECRANALE S EHENTAR

FE®, ABRY
GEA R KA EYRIE S IThEE ) THE S E AR =, 2555 nir
AR, #EFE, 133002)

TR AN IRVEACBI ) — A B ERFAE, ££ 245 2 QU 7o o R H . 2R
UTZH 2 A bR B RSB AT FE R 5 RS B TR R o DL, PRI bR S 252
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ARUFZH 2R T U T I R B 2R, LC-MS & — Pl bk i R, EAE
/b Hol Z 818 7 AR AL 22 10 D TR, EA SRR & A BRIk m Te ik
Wit e R BN, JF B FIEACE IR miz AHIE,  JCiRAE B o A h kAT 3
o A1 2 TR B M 5 AL T AT A AR, W] A8 TEACUA I AR X e S A A4 45
thy, AL A K ODS AL R F L8, I HAT LR mikill RS . AT 7T
ATTRAAHT [F) A7 2% 2% HYIBE S(d0,d5) e Jot 1 = PR iR O BRAA, SRR 2 B EEAT SN, & Rl
HA LA 2 2 H e YA B A 5 1507 d0/d5-BZC-TZD. 5% 1 fE i1
) fe SR el e B DA SR . BefS& i RE BT 40eV I, FRAG iy o I R AL AT
B miz 477, ATERGE AT A RN R dO A d5 £ 5 3% & AL eR AR R HL
m/z LA FIRRE s, AT e B R 1 AR AR S . AT R N AR AL 22 0 #
FAEE VbR B 16 1L 52 B8 10 70 B T B

R FHEYREY, TR, LC-MS, Bk FIHEATEM .

HO
o
HO
H(D) & H(D) o o
HN— *
H(D) H(D)
N *
Cl s \\
S s
H(D) H(D) H(D) H(D)
H(D) H(D)

HEDH: EXAMFIFIES (No.81360487)
EWRIEE: KR YE  E-mail: junzhemin23@163.com; TEL: 0433-243-6079

UPLC-MS/MS :EIRHUERE & 25 #EER S
A, R, LEM, B, RBER
CHM K22 55— R EE T 2522348

WE.: B RN E Y 25 (Alpinia oxyphylla Mig.) #F-8 sz, & E Py
Kea#jz—, BARMIES, g, Y, BEREGRIDI. AL E A iR
ACIEMARY . YU, O, BRI APUENSE TR EEEM . BACN
i BT B AR B 2 R B A IS A S, EE AT 50 T A I AR
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o ARSCEENT T PR BREE L AR 1) R R 2 R 22 B A0 P v R € e
R 1 (UPLC-MSIMS)i%:, A a BAZ 1S S A B A 1Ak H o AR SCR PR . BRI
T AL B A B A B A BRVE I 43, 5 75 ZE ORI AR Rl AR S A B VAR L, T
AW BA RS RRIRHFE DRSS o SRR AT A, RIAEDIZ R
300 W. i 80°C . IfA] Ay 480 s I F)-[E AH EL Ay 30 mL/g 444 T, BEHUMFREL
Ho M ETE SR AT, KIWAE B4y Waters ACQUITY UPLC® HSS C18 SB
(2.1x50 mm, 1.8 pm), FENFNZHEM 1 mM BERGE:, KRB, Y 0.2 mL/min,
FEIR 40°CIISRME T, RISASEUTF I B AR . i e &R MRM B, 7£ 3.5 kV
B 30 V IHESL R ANIE 57 7 AU N BT R I . 2R D04k 1) i A 5
WA, RASMWMENE T 25 Fhaf B IS TERSY, 2R KRB LR »>0.98, [0
% 96.46% ~112.50%, #&5#% A, FeEtE. EEMEAEER) RSD Ju [ 45l A
1.56%~3.24%. 1.37%~4.70%. 1.32%~4.64%F 2.57%~7.89%. £/ UPLC-
MS/MS EJERE B, X 16 fkas &= (8 ft oAl rg, 4 it Hoh) 7R, 4 it
I PBAT BT, 45 TR W TG I () 25 R vk R E R R S B R EROR.

DL 25 Fis PR o (0 B oA i, RS [RIE IR 28 A 34T SR o g R I e R A A
it AP AR PR AN RSN TSR, Hodilg g (BANESR). TR 1 43 ) 9 g
AL, TR ARANTPE SR AN R, U A e R TR R S AR
BT o AR SCE UK UPLC-MSIMS 3 [FI e 26 2 A= 25 P tER 7y, e &
R BRI 1 R AR E 4R T, Nt — B A s B I AR S T Ay B
Hehit

REA: MM FRESEN WEMERr: UPLC-MSIMS; Bk #EHL

B2 IR TIRRIR TG E AR EHIFIR 5
Ry, FAIE
Cop b 2 s T )

2 i 2z gz BT Bodk 23K R SR R R AL, AR SRR T R 2 o e ik
DRI IR i, BEWT CATR A2, SCREME RGN 24 o i, D9l ) e e ot
R o B M SR A N . S, HATZ AR T B

AHIE T e I bR h 8O0 & R 2R T7E, W2 il AGHTIIE, BARIE
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KA 8O I TS S 0 B AEAL, FEn ARt AT Bk, T A
BT R, AT B T7E S RO T H 8 o e YA E B 2 AT 1
RIS R A FH sk Fr) 3 ey 4 - B fe/h — 3¢ (PCA-CLS) IESEIL T MEHR
W ISE S (APIE5<1%0) (A REEEL; A FH VR 70 H R AR AR e 2
D T 28 X 0 2 P i) e

FASTI FITERRSLI 148 PR AR 77 2 040 @ PR A, AR 1 1) SiE A
) BIE AR 25 10 7 NS e RIS, 4B E N 0.95 B, REFUF(FSEIL API
(e PRS0 o RIS, -t A Yk i 75 8 e A T A v PR R TR e K P
S BTSN R RN, AMXTT HPLC K IIAE R, Aelgik Bmik i - iim
(N2 BASHRIE I, WRIE 1%)FIXTRZE 5% LA, R E R (4= B b R AL
PRSI, IR 1% IRZE 10% AN . F4k, m ke s A =4 L LFRY
SR A E .

FRAT % Ffr 8 S7. 14 T 5% PRI 7 A 77 32 0 b T2 < B 2 RS WU 26 A 9 i A 74 2
W 1E, Refs i 2 DA B EESR, SEILBAARIF  TCHR i A o S H 0 I EOE 22 R
FELRAL LG BRI, AT RS B A AR R R A, H
GINEN RN R S NN S A S i F/iint el LB
REEW: P26, WUARIR: TRRA: PCA-CLS ¥: Izl

=4

ﬁ *Problem1:

| A
Weak Signal Extraction ALY
SINANAAN w v

—> |dentification

Raman .
Spectrometer { |
> | *Problem2:
m /J \ Raman absolute s
‘ N measurement o
. s !
- ot o e
' g o —> Quantitative

Ko FER °C BHIREIEEES LN ZEZMR
skt Tk, BELC, LB, BRH, EHA, EnE"
(1 EE SR e R, bR, 100050
2 W ME OISy, Jbat, 100061)

P& — MR 2 IR HE R PURGT . fEAR AN DUkt AR A, AT — A R %
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Mo AR FHFE R LT ZONERL, B A2 s YR 7 10 e sl i, 7531
WRA BN T ENHA B B, HBEREF 7R Pt ae/E F OCREAC T H i &
. HATENAINCAE T2 FARIER G 1=, %47 T2 A WL
A WERFZE, B RES, SRS, W RN RS (BRI 8
Mgl Efiegk 7 ER A T RER =, (GEE 25 ) PSR 7RG R . A
A2 72 2R A TR 2 72 e 4y T 4540, BRALRN AR A 2 R 1 5 T PR s ANV 7
Z5ME. £E FDAL KRINZG R A A AR AVENIA, EAFRR S TR RN
BRI, WRIRTT RO A . (SEEZGHL) A1 (BRI ZG L) WK TR E
PrfErh R EAAHE T HEE TR, Pt Xa Zhr Bt Xad la, SR 585 i %o 55 ik
Gb, IBIEIN T RRRESLAR — AERR I € M RIS TR R R T, R S PR
YI I BC-NMR #4811 (The spectraare similar) o 383 K& SCHR[3]FISLE LR, H
A AR AR R R AR A 16 DX ) AN R R R IR 7 I 3=, T KPP E 25 80 oAk T
ERIGR . A TAEX A FIZRBUE > T2 AT R 34T 7 BC-NMR YD 7L, X3
TR REAG AS5KME BT I, ARSI T2 =5 E AR RIS E 5, "TLL
IS A RHEE 5K TR RIEATIX 55

—4E BC-NMR 562 7E 2500 5mm BBO #53k#) Bruker 500MHz #% fE 3L HR 4% I
KA. RFERA (AQ) 1.1 70, sh¥git(a] (D1 1 #2, MR (T) 40°C, % (SW)
& (ppm)236.6, KAFf %L (datapoint) 64k, FAFEREL (NS) 32768 ¥k (£ 20 /M),
L5 1 (line-broadening factor) 0.3Hz. FTACHEEENR, HEEBRAILFEA N
50ppm.

A I Sext BC 13T T IAJE, HA § (ppm)23.8 A A E CHs {55, & (ppm)50
b AR AR R EE 15 55 8 (ppm)50~90 22 8] R _E C2,C3,C4,C5 [ 13C 15 5,
S (ppm)90~110 At A (A AHERS | C1 ) BC {55, & (ppm)170-180 Ab i HE M R HE A
FC6 1 BC 55 . AEXARMRF BN 2= BIBE AT R 4B L. Jl i EE A [+
K F 2R, ASHA RIS 7B RRE R TR, e
IFTESHMIFAT, AR ZAT DA BC 12 R R/NMIER, mTelisd) %K™
m S hRES BC W ECRIfE 2 TR T RIBES TR E. WK 6 AFRIRS T2
3R BC kG415 BRI, ARIEEMIL S T EF R A LR BC i E 5.
FEANE FFE S AT, o] DO I R SRR 50 HR T 2 = B SR BT X 45
[ 245 8 b B RTE R IS FREAFR BC %R0, A SRR 7 A LUK 2
T B E 7 T SRR R TR e R
KW Ko THE: ik et
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(= FRzh s ] 2 AM RIS /R B AR BT
A ) F FAE
CHp B 2 s e i 7T, 100050 JE 5D

WE. (HPrZ4M) (The International Pharmacopoeia) #&HH i A H4AgmE, B1E
NPT 2 s SRR IR 5T B AR IS il — A A BRVE L 48— IR AEE SOk o BT s
W NEL g A2 A T LRMBR R 2, B ATk, (X CEPRZG 8 Yt 1 Bl gk me L g
AR, PR S ER ABTAE BEIE . BTORTEME BCS 73 RONER 3K (K
Wi mEE), RANE R EEIIZ AR RT3 B RE RN AL 22 dis, B
AT BB 58 A IR IR T, AT REARAE AR BT R AT RE, $i AR AR vHE b I BOA
HHEETTE , LAk 21 5 4 (1 DROUE 22 24 it Jo0 5 5K o 388 3 08 B 248 12k 1o L gy 5L e 247 60 D o
Pt Z57E 3 Fias A Db (s oAU, PPN BRI 28 R0 0 i 2508 tH AR . 2R
2 WHAECA 0.1mol/LHCL, %34 75r/min, 7€ 15min PYiE H 80% MARIE 572,
ZITEXIANE R B A B X 03 77, 1% 45 R O CE PR 25 30 T X2 2Ry,
AT 5 B AR H AT SR Uk AR .

WE g} 71— BN 2 — PRRe R 70U Y, DG T RELVEG 591 B S b 2 75 e L R0
T B — B R BB B . o [ 2 80 (Ch.Ph) BN 25 (Ph.Ind)  EIBRZ
B(Ph.Int) LA S gk [H 245 it (BP) Y AR 2 S LIS Jr o 15 7 ZE Ve Vi th B2, N SR 1] 24 B B o
U I PEL Sy SR H SRS, L TE S 5% T-RELIEE v 24 ol BT R WA R T H o AR
OCHIT T R H PELEE e 75 BB IR R IUE , BT 5 1 ] s 24 30 ] 2550 M L gy s o
e ME— B e A T H OREL I B AR . % SR (E R 2GR B R TR AN
N BURRRER, OGS MELNER P X AR R A B 24 i 1 B R AR AERIE ST A R IR R S
R EPRZGH; HE s bR EHE

80

60

dissolution%

40 +

20

T T T T T T T T
0:14:51 0:30:13 0:45:36 1:00:58 1:16:20 1:31:41 1:47:03
time/min

T I B2 g o] ik e nE g Py B AR AT 7T ) 2 o B 24 A 2 T AT e S 1
S LML EESH
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SR PR 5 R M FE B DTS

Yo A, ORE, AR
(L. FHEZRERZEAY T =, 175 Fiat 210009; 2. 55 &5 2 A TS A
I, VLJR F§RL 210009)

WE. BN 2 AZRHEYZ (Morus alba L) 1M, BB BEEURIY, 75 ik
T E 68 . BUA B 03 B S A AR B S Hp 32 B B IR S 1 gy, T
V5] B A P A% 3 B 1 B B it , S AT A B W 9 o ARSCAR ST 1 S AR
VIR 1) 2 P A0 58 B A M 07 o 7k BRI ST 1 AR WD B4 e 1t o AT AR
T AR AL 8 120 BT R0 AR 0BT R AL 8 B2 BT =Rl AT v (1) SR A 0.05 mol/LHCI Ay
WA A, DL 0.1%BSRRECA W, WIERIATT pH(2.6)8 A M, 4§ B
#H: % 0min(10%B)-10min(10%B)-40min(30%B)-60min
(80%B)-61min(10%B)-65min(10%B) #: & ¥ Wi ; & 3% & .  Hypersii SCX
(4.6mmx>250mm,Sum); A ImL/min; FEiE 35°C; #SEFEE 20uL, XAV I
BT 50> B, BBTE IR 7m0 TOF/IMS R, FE45 4 MSIMS Flsx HE i o R
Y TE B A 4R . (2) SR FMOC-CI X AE B Ui AT fiT AR A DL 0.1% H IR
W A, 0.1%HRIEHEWN B MH; $% 0min(20%B)-3min(35%B)-17min(42%B)-
19min(85%B)-21min(56%B)-25min(20%B)## FE e fii; 1% 4E: Phenomenex Fusion-RP
80A (250mm>4.60mm, 4um); JIEN ImL/min; #:iE 15°C; #EFEE 20uL, X4EY)
BAT A AL AT (o0 3 B8, 380 G DR BE INF[RT BT, P45 BB IR i — 2 5
TRREAE B R S AT TS . (3D KA 4 ) 1-DNJ A1 D-ABL F1h
SE BT TR BRI LY, S o AR e T B B R SRR o F AR AT AR A
SEPE T e B 4, SR HPLC-UV K&, %7 1-DNJ 1 D-ABL & &40 Hr
J7i, RN AT IR IR, FK R T S M2 B 1-DNJ A D-ABL & &
Mg . R Fbrd B T iE D MR, —FONE Tk, BE
FH B8 28 i (V5 A 43 B8 A BRI & J 405 o — ORI AR AR S, B Pl idE 47 FMOC-
Cl fiTAEA, AT HAT B0 F PP J732, 80 BR OR B8 IR (] LU X
B GRRHT— RS E > T RES S EE, v DUfE M Ay
W& 1-DNJ 5 D-ABL, A& 4> 1 #EMA Gal-DNJ. BiZy 2 #Ei >y fagomine
(IR 1-4); K 1-DNJ A1 D-ABL /£ 5E & K bRtk sy, @ESE &ty
%, JTEMER TR, LEier (HAEWE 5, WIS R AR 1-DNJ
FHIE BN 8.28%, D-ABL P& E N 0.32%.
G0 ASZIGE LIS TR AW ) e MR R AT TR, IR RE, ATV TS
v AR e ) o B o
RERWE: R AV OIE-FUSECH; BUEEH ettt g
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L106 TESITIC 23Hi Frag=135. 0¥ 20150514-04. d
11|2 hd

1-DHT D-ABL

5 10 15 20 ﬂz_% %3'(_1? N Ejgr% (ﬁl , 45 50 55 60
fly m |
K1 AR S IR BT LC-TOF/MS {438 [&]- i 4 2 5 1]

(106 YESITIC iEﬁ Frag=135. 0¥ 20150514-03. d
112 h‘i =D U :}

7 “DHJ 2
1 1&
b

2 rﬁ
ﬁ
c

520 g 0t R, B 0 S5 6
2 LW EUY) B M LC-TOFIMS i - pl o3 4 5

u'(
123456781_'_%,131 %ﬁ[1415161718192021222324

i (a4h)
3 EYIBIR A X RATA AL 2 HT LC-TOF/IMS fh it - il 434 5 I

+ESITIC 233 Frag=135. 0V 20150503-03. d

Fo.oo-
G0 00
S0.00
I = <000
3000
2000

A1 000 -

000+ A

T T T T T T T T T T T T
0.00 Z.oo0 .00 .00 .00 10.00 1Z.00 14.00 16.00 1&.00 Z0.00 2200 2400

+ESITIC £33 Frag=135. 0¥ 20150503-04. d

Lo 8

1234I678 01 1415161718192021222324
LI L A 05

K 4 AR EUIRT A4 20 B LC-TOFIMS it B-pl 20 % 5

1-DNIT D-ABL

1E44 plinutes, 22,4381 mau rlinutes

K5 %
W (3

FATAEAL (BK)L AWEit BT (REF-ALKD . AT A4k (ALK). 3[R

R I B R S A IRV A D AiTAEAL (STI-ALK) S R (i b
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ETF HPLC-Q-TOF-MS RIS ZHEEMZ i B EE EEB R
IR RO AE BB R MR AT T
ChE 2R

WE: ENEGNE, M kbpgnt i H 0T, BENG, JFRIBR 2 M UE RS
REMR o XA RS E RN ZIRIM X R FE, 24N EE R, HEAREHETHE.
SR, WA B A%, TR REFIIT ROF BARIE 25424, W00 H i S AT 4%
il o PRI, M09 2t B v 1 22 b s 3 LA RSt 32 TR B 40 1) 5 R T 1 B . A
TIF 9 B I S N v SO B T R W R 2 2 KL RS I 1) 22 4 3 AT S 1
T —ILEER T B MAEY, OFE 24 FEEE . 6 MR AEY . 2 FE S REL
K 1 MRy, teah, Fm SO iyt 7 sy R E TR RiEEas
£ AN R R R LZEm . 8- LIRS R MAS R M T EM . .,
AT, LAY K -7-O-B-D-MH I 5 4 BEEF AN syzalterin T R MAZAE YD 20 2155, Hil
F-3-B-D- (6-p-FA LK HEEEL) P FUMETFT . Wi R-3-B-D- (6-p-F UML) AL A
myrciacetin B XM IZJB Y F 0 B3 3. AW FIEIET HPLC-ESI-MS J7 75X} 2422 4t
A T R SR 2R AL S ) )RR AT AT BT 9T, 0t FLR R 7 AT g &, % Ztt
Y r ) ST A S R PR A AT R AL T AR o 2GR GAIE, BT A AT T 0 T
JEA 1) 10 HEXSZZALRGRE S, B RALRG TR S ETE, TN AL RS SR R ] 1)
ARG o ASHI SR SL I TTVEAMO S Z ARSI B B d At T — 2 S E L T
H ¥R — PR TS A RS I 24 ) PR R AL T 255 .

R HRE; MALRY; e R

ET B IRIERAE-E T B CTHE RIEH AR REH RO EFHR
IH, AeR, g, |, AR, R, kgE”
(LR 2R R 2R 5 2 A T e 0 A S0, Y5 A 210009
25 E 2GRS S, T35 R 210009)

RINERHEY)E M RS B R R BRI TR IRAIIR =, BT
s EAE K, BULERE . BHGEZ 2 TG RS0 B R SR, RO R
S T I8, W IALHE G5 KBRS B SR I A RO, ARG, 5
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N Iimkss, Sk AL

RhubarE samples Quality control & underlying
' n processingmechanism of
rhubarb

I Chemical markers

|
| — e d
EMMMML“MWW’*aaffM

1 S PR VAT - 21 BT I 8] S5 A A R ] i A A A i e e

A 8
0 [ . L [ oy R
64 000 3
1 r—
2 " ‘e,
a4 . . J.B" 1 k n 8Fy
- w = r - -
24 A e . * ™ A aa
g a s " L - - g o v L 2 -y
° T P R ‘. 4
Yy ra " es -
? S M, 2 2
-4 4 & 3 .
Sy
.4 0 e a .o"' ----------------
-8 5 2o
-10 8 6 4 2 (1] 2 4 (] 8 10 4 6 -4 -2 o 2 4 & 8
t[1] 1.00163 * t[1]
m REREA PN kPN ® R * RE R

Kl 2 KSR I PCA 1553 (A) 1 OPLS-DA 377Kl (B).

KPR
15.0 — %@jﬁﬁ
10.0- L Ny <
. 5.0- == AR
= 1 H S T | — -
e 1.5
[=]
© 104
0.5
0.0

PRRPEEER PRI DO
chemical marker

3 ZE AL TEAN R R S AR ) & P 2 & EL 48 (AL:chrysophanol-O-glucoside; A2:
acetyl-chrysophanol-O-glucoside; A3: 6-dehydroxylaccaic acid D-glucoside; A4, A5: emodin-O-
glucoside; A6: acetyl-emodin -O-glucoside;A7 : acetyl-rhein-O-glucoside; A8: emodin-O-(-6-O-

malonyl)-glucoside; A9: 6-dehydroxylaccaic acid D; A10:rhein; A11: emodin; A12: physcion; T1:(+)-
catechin; T2: (epi)catechin-O-gallate; T3: gallic acid; T4, T5: cinnamoyl-O -glucose-O-galloyl; T6:
cinnamoyl-O -glucose-O-galloyl; N1: 6-hydroxyrumicin-8-O-glucoside ; N2: torachrysone-8-O-
glucoside)
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KERHIFT G208 E 7 BE, WA &N KA FRA R EEREE., A
R R FH R SR - 25 B RAT B TR SRS CH AR B A /D SRAE KT DU R 5
A, FERAEN RIGEERE SCIFEIE R, WEITHE, LA IETRE (“80% MM, Bt
SAB AN VT — AR RALZE AL B S, § N SIMCA-P B E3E47 2 e 480 i (B 1)
FRAF S HT (PCAD 1540 B sl LB AR i S 4 i B — e sy (B 2A). A
TR O BT S A R S, A TR A 1 A i B /> 3Rk 0 4y
#r (OPLS-DA) #i7Y, FHAR#srm s HE M (Variable importance in projection,
VIP) ik 5742 . U OPLS-DA # B fras (B 2B), BRENK AT A A M il
T2, B B o A 58 XA, KRB DURR IS & o A EEAN R X I8, B2 T VIP A
A HH P 2 A B A A ot L Y e 0T B R B I T L 22 TS R B IT/TOF
PEALRE B > 7 R B 2 R 5 R, BRIEBVI e T 20 Fif il 25 AR A
sy, HZHRoHanESEREE TR (K 3). AU AEE B T M
KBRS (RGN, 45 5 7 M ) S 3 s i) Kb 2 b e 1) 2 &, ARIHAE 2% 20 i
T3V RERE I A TH H B 7R X Rl AR AL
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LCMS E stk R T X PP 2R
AR 2% REH WP 2%
BEEEE RED BRAR Aty b 200052

HE : A O R A 2 R AR I BB A Y . B ) R A D) o SRR T
A RUEEE, TR FE RS T2 X SRR (B E>0.1%) Gl ST
Y58 o H AR LA A AR H 2 R AT R 6 U H o BT I FH AR S 24 2% oA ) AN T
BRI T B, A& 25 M k2 LC 53, WO BB R h . B S L
WUER R I e 6 S B SR, L 28 A B X7, AR 15 245 J 4 I R £ B B [ o
SR, AR R VR R G R AR SRR A & TG B F B st b, DRI, SRS o 6 2
AT M, G TR AR A (0 G2 v SR e R R MR R AT . (R, TR SN
FJG, ZRBRIOR BRI A 2 R AR AR, X AHAT H AR 20T 19 78 6 7= A= TR o

ARSI T AEFH Trap free 2D-LC-IT-TOF 4l %€ R 40 (WL R ED @ A Ik i ) —
FR SRR IE T 4 /NI o Ol fig PR s e | bl — PR g i ) PR 4 g TV e g
WO PRI 7575 o 1% 7S AR R R B IR 2 i b0 249 32 RO RN 2R AT T 0 8, —
Y53 B JE R 5T R0 R AR BT IR O B I ], R 1 1 O B I TR) 4 4 E AR 2R 5T, SR 5 E
4k LCMS RGN B AR BT MS @M T, X RGEH T LR AR R
FEONTE RGP EE, KK T ORI R N AL, JF BLARE 7 e M 1 #ERf
JZ.

REEIR): iR R AEMENE s AT BEPERER: Trap free 2D-LC-IT-TOF Z%Jii 5 R4t

‘>=-?0—°
Y, 4

A=/
D@ A=

AF R S A A *\ : E

2D-LCMS
R AR TN

REBERRHFE 4 BT RPAEINE LR
Afnz P AL BA BB KA

SEEAER RED BRAE e T 510010

WE: HEREIRZE (Ambroxol Hydrochloride) 142744 Bk oA Sz X-4-[(2-2 3% 3,5- —IR7%
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EVEEACRE R R, T 20 thad 80 AEARTEAEE 11y, JE7EikE . HARSE E Kb
g BT, 2 H AT ARAE AR AL 24 . SLVE FALEE 38 Jin o W 3 286 MBS SR VB 11 2
Wy VDR S, (RRERT R TR T i, SISO RE A RIZ ), RIS
TR ERRREIRE A A AR, FARIMNE R R SO VRN = i R B —
AN B, TR A 2 B B R R 17 1 24— O VRAN R R S R
2R L ) — AN B AR R

AR SCHEST T b P B Y FE A SNTR-8400 AL & VR AH 23 J7 320 52 25 PR 2 IR
VR R TTVE . RS E A 25 WV [2013]345 50 ([ 5 24 W B FRL R 55 T
JEATT I 25 03— B PPN AR RS@ SN LR 1) 47 1 24 5 B — B VR — SRR A
R — BV S LIRS B 2 (R HlE iRy R, RARNE,
BRI R 43 AE DU RA AR (43990720.1 mol/L HCI, pH 4.5, pH 6.8F1/K &)
HEH, BUSA RELETR, R S A (i LC-30A RGUHAT ST R E . SLIR 4 R
S DU H it 2 5 1 5 24 it o B ) 7 ) 24— BUME DA B S b RILE 1) BR IR IR
R HHIZRAH L, FELSAM BT, EREREURZE B M T340 tH B AV T-85%, R B H] &
HESNTR-84007% H FEA% LA K 5 HELC-30 AR i RO (il R AE I 5E L R IR &R H 4k
A 2RI B BT RE MR R M, REOS T I R 2 AR A H 2R
ST A REL R
XHIR: HBMREIRER BN iR E SN R

ZRPMIABRES XY RENARE &R L is
FIMb IR
(EA TSRS F.Cy 435000  0714-6229662)

FEEE: SR\ e Stk e B 5 Tk J AR AT B e i 7 e €00 T A 35 O o vt 8 €
FEXS 2 R PV I B B A 40 A By D E 85242 0 B4 HEAT 43 B iR 50 1 bR
KIRAIRRW], )\ ek i e i & ek AL AR LU B, /N ek (0 A B A R
BROR, PIAEATIRR . € B BRI A A4 AH ) .
KW ZRM; FRYI ;i

SRR AR AL By Dy E SR E IR, JLE I 2012 SERR R AL
VA f 8 150 0 o R <A SR o S SR P I e B /N e e i A o AR AR R e At
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FH E AR AN A 3 A 1T e T A € i A0 SR €3l (R R, bl € A o A I s (S
Frr i HE NN, MU SE, e E 28 34 fRIKRA L1 (A i+ ) e A
Pt A AT o ik, FRATHH [R]— == b M S VA VR AE IR A 7S bt A 50 FH I
| )\ e FE R b S R R ATE A A B> B IS LT T BLSERR . TTR IR
1. (UHFERG
E: SR s RORAH 1% 1 ,P680 IR IY A ASI-100 Haj#EFE#:. TCC-100
FERAH . PDA-100 MR kil &5 . Chromeleon 6.80 it T.{fuk.
ik fE: H B Ultimate Polar-RP % iz 28 + 75 4t 25 4% (Welch Materials, Inc.5pm,
4.6mm>250mm); 2 E#HL Syncronis C18 i +:(Thermo,5m, 4.6mm>250mm).
XIS 25 R KL i E(2-Mercaptobenzimidazole) X} & & (Toronto Research
Chemicals Inc. Catalogue# M225190), *=Z+iM7% /i B (Lansoprazole Sulfone) X i i
(TLC Pharma Chem.,Inc, fit'5: 1184-025A2), Z%Jii A (Lansoprazole N-Oxide) X &
i (LGC Standards GmbH,Catalogue:MMO0474.07 it 5. 11831), 2 KFMEZ4F D (1H-
Benzimidazol-2-ol) % [ 5 (LGC Standards GmbH,Catalogue:MMO0474.03,31t 5 :  14604).
Bl OlE. = Ot al, B ral, KEZK.
2\ HEREXRIE 2R (5 20120301), ALK 25 A BR A R A=,
3. FEEHER
3.1 MR GRIA GRS IS B E TR R AR B (20 2 T = R B 25mg), K &
ko€, & 50ml £, IEw A (Iml =215 60ml ZKIEA, FHEEREIH pH % 10.5,
5 4oml K ZERA)D MR EZIE, #5.
3.2 NRRSEARAEIE: 245 D AL E. B XS E 49 9(1.02 ug/ml . 1.58
ug/ml. 2.00 ug/ml. 2.52ug/ml).
33 ®IERMG: 4K Uml =285 60oml /KIEH, FIBERZ A pH £ 6.2) (40:60)
B, Ry 285nm.
3.4 SEFRAXLL

ERRW]: OIS A R B &R, HUL C18 My BB NI, HERUR
s R AL T E 7R AT DS R AR BRI AR
35 MR, E2MRSH A M

Lo it E NARRAE PG BT XS U8 . B2 B EORE RV TR

(0.00170pg/ml) HEFE 10ul, AEMELE>3 U5, SRAfhs th 2 PIAE— 20 AlER 1.7>10°

Lg: LMEMEE>10 THE, PIREAS B E BRI 200y 5.6510°g, #EFER 5 Ik, UL
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FASFH54E 2 441, 10 IREEF RSD 4 6.3%; KA WA A kE I 3 IR i Al Lk
B (ZJEELAI i 40%, HEEZ 38% % 42%), 4 RPN Al —RE S TR AR E AR E
gEIRL T

4, B5if: SEIERERY], )\ e R O R A LU TN e R (i A B
SEFR A B BCR, PAEASIUBR 5 5 BR AN FH A [F] o

SE#k: USP34 BP2012

BRESB K EB LYK HPLC-PED :p9E T
BRI, RFT. A, RARE. KK, HALE
CITH5 48 £ T 2 S W B IR B 72 50D

WE: HREEKER MMM AERTRIAER, BEEARKE 1N L
SIN 3, w7 R 25 T P BT s AR e 1, RIS 7 P i, IR BNz .
DRI IR 2% 5 K B 5 ) v AT XU, RREIR 2% B oK B B AT R B B AT SR A AR o i, T
HEANE B AT /0. BT, (GREZ) BRA HPLV-UV JE05E HA KY)
Jie HRFRERELZ A PRJE 7= ) 2% 5 B R 4% 5 oK & A 1 32 B85 1-N- 2380
TR AN A AR, BRI o B SR AMNE R B Bt AT ). (P EZH)
K HPLC-ELSD 773, {RiZJ7 kAl R BUEAR, sl 2 R (LU AR,

THEBONE A (BRINZGHL) SR RO s RORAHE il - ik 22 55 Bk % (HPLC-PED)
FIER RR, AT HRRR GO OROE-Z CImERREWRD Bzt
SHRER G (209 LT EREREA), I =m0 e S8k it . A SCHar
TR 23 Bk B JFURL 24545 W i #6 # FH i) HPLC-PED 32, i id Design-Expert #ft:i —
WRRENAAT T A BRIy B 1)\ e e be s & i RO IE R s I
AN 21 mLLT =& BB (& 500 pL LY FHAARZ, 7 mL L150% 5 A1k i
i, F 50%NaOH 75 pH % 1.2) -85 (97:3), i 1.0 mlmint; F 5 HR
4 0.8 mol LY S SEALANTETR, U 0.4 mL mint; ko2 B B AL SR T 2%, A6 R A
NEHK, S BB - S ER EN, TO AL TR A AR 40°C, AIlIES IR
i 40°C. ZJ7iE TP A B K EAE 0.15 pngmL =30 pg-mL* N £E 155 2 B 17 (r=0.9991);

J7V2: 1) LOD (S/N=3) 4 0.75ng, LOQ(S/N=10)~ 1.875 ng; #kEHE 2% RSD (n=6)

N 1.5%; HRYIFMZEFREEERMER RSDM=8)K 1.7%; Z+ /i & A5 %
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RSD(n=18)4 1.7%. #r @ LRI 4 BoK A XY Bk & H HPLC-PED VA4 H % #i
() C18 (ilikt, FREthly, RATAHZMEE, FRAK 7R A A B iR S, R
FH VY HAE AR T 4 FRAR A FH P KK s R 70 B e 705, 75 BUBURE it o
SYBSARR) 27 DARBIE, BRI AN T AT (RO Zi ) (R EZ ) J7
V3o FH T3 2 0L O € s 25 AR R B A 5 LC-MS R 2%, iF 78 AR F s e 41 47
TE T3 A LC-MS R S8 RAE R EAS BT, X864 A2 R A5 A AT T 4 o e %
FET R, RV Y, REBUEE, EEMM, GEBNRREE KER XY
R ik 8 72

XEIF: MREEKE. RO -k 2 85 AL A RR

Abstract: Netilmicin sulfate is one type of semi-synthetic aminoglycoside antibiotic. Through
introduction ethyl on 1-N of sisomicin, netilmicin sulfate improved the stability of antibiotics
against resistant bacteria, increased the antimicrobial activity and widely used in clinical
applications. Because of the double bonds in the structure of netilmicin sulfate, netilmicin
sulfate and the related substances have the end ultraviolet absorption, which can be directly analyzed
by UV method. At present, HPLV-UV method was adopted to control related substances of
neltimicin in USP38 . But the impurity of netilmicin off A ring , 1-N-ethylgaramine, the main
impurity in netilmicin sulfate does not have UV absorption. Therefore, UV method cannot be
directly used to control the content of impurities. In Chp2010, the method of HPLC-ELSD was used,
but the detection sensitivity was low, the mobile phase was limited (must be volatile), and the
calculation was complex. HPLC-PED was used to determine the related substances in EP8.0, but
special column (styrene-divinylbenzene copolymer as stationary phase) must be used, the mobile
phase containing a large number of buffer salt (20g 1 *sodium sulfate), the three potential waveform
damaged electrode easily. In this paper, a new method of HPLC-PED is used to examine the material
of the raw material of the netilmicin sulfate was established, the mobile phase is optimized by
Design-Expert software too. Chromatographic conditions: The column is packed with
Octadecylsilane. The mobile phase is composed of 21 mL L? trifluoroacetic acid solution
(containing 500 uL-L* pentafluoropropionic acid as the mobile phase, 7 mL 1! sodium hydroxide
solution(50%), adjusting the pH value to 1.2 with the sodium hydroxide solution(50%) ) -
acetonitrile (97:3) at a flow rate of 1.0 ml min™. 0.8 M NaOH was added post column at a flow rate
of 0.4 mL-min™. A pulsed electrochemical detector, which was kept in at 40 “C in a hot air oven
was adopted. The electrochemical cell consisted of a working electrode, a pH-Ag/AgCI reference
electrode and a titanium counter electrode. The working electrode was a gold 3 mm diameter
electrode and a quadruple-potential waveform (QPW) was selected as detection waveform. The
linearity of netilmicin ranges from 0.15 pg-mL*~30 pg-mL* with a coefficient of determination
equal to 0.9991. The injection repeatability RSDs (n=6) was 1.5%. The LOD and LOQ of netilmicin

were found to be 0.75ng and 1.875ng respectively. The repeatability RSDs (n=6) of the total
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impurities in a sample were 1.7%. The inter-day repeatability RSDs (n=18) of the total impurities in
a sample were 1.7%. The new HPLC-PED method used ordinary C18 column and the result was
very stable. The damage of chromatographic column and chromatographic lines has been avoided
for not using buffer salt. The durability of gold electrode has been improved by using QPW. The
method had higher sensitivity, better separation ability and 27 impurities could be separated. The
number of separated impurities was more than the impurities number of EP8.0 and Chp2010. For
newly established mobile phase is not compatible to LC-MS, manual collection is used in the
research process. Collect information of mass spectrometry, structure of the some part of impurities
was estimated. The new method has good specificity, wide linear range, high sensitivity, good
repeatability, and can be expected to be a legal method for detecting the related substances in
netilmicin sulfate.

Key words: Netilmicin sulfate; HPLC-PED; Related substances
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AR, 10mM ZIREETR-FEE- 20 (20:40:40) 2 B AH, BhHE

Be i [ B 18] t:0~8min,B :0—0%( & 1 4> %, T [A; t:8~45min,B :0—100% ;
t :45~53min,B :100—100% ;t :53~55min,B :100—0% ;t :55~65min,B :0—0%]; (2)
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G pH & 45) 8 A M, WE-28 (1:9) A B AH, B ¥ B [N [8]
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t :42~45min,B :70—28%] . 155 K F s I 2% J5 0k HEL it FR) A0 32 ) il v i A2 DA B (1% 5%
PRSI B, BT SRR 7 BT OREA TR . AR IR OIS S,
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ImL mint; AiR: 30°C; #EFEE: 20ul.
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FIREBERIAA R T %5 (H D o RguaHMEERaEE (B 2) RPERE
ST RE AT, W RIER S 5 R B RE A AT X0 B, IR R AT . HI RSB
JRBIGERR . Bl L. miRADGIRAE TR SIS i (& 3) af WA AR AR
RS RSy B R, J7 i AT R R JFOR 2458 S i A . & DR ) T
st % 7E 99.03%-102.79% 2 [f], RSD A 1.79%-7.07% (n = 3). HLIEIRAE 4°CIAE 4%
PEF 24 /NP EEE (RIS TR RSD<2.0%, U&TH AR RSD<5.0%). 7£ 0.40~
24.00pg/mL JulE N, ZtEx R RE, MK F % R>0.9990.
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Impurity F Impurity G Impurity J

Impurity K Impurity L 11-alpha-Hydroxycarvenone

B 1 AE A S 2% o 1 46 4 =X
Fig. (1). The chemical structures of eplerenone and its eight impurities A, D, F, G, J, K, L and 11-
alpha-Hydroxycarvenone
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Fig. (2). Chromatograms of system suitability of standards:0.8 pg/mL impurity J(peak 1), 0.8 ug/mL
impurity G(peak 2), 800 pg/mL eplerenone(peak 3), 0.8 pg/mL 11-alpha-Hydr-oxycarvenone(peak 4),
0.8pg/mL impurity F(peak 5), 0.8 pg/mL impurity D(peak 6),
0.8 ug/mL impurity L(peak 7), 0.8 ug/mL impurity A(peak 8), 0.8 pg/mL impurity K(pea-k 9).
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Fig. (3). HPLC chromatograms of eplerenone stressing test solution: a. == %71 (blank s-olvent) b.
MR A S (test solution) ¢, 4K FI R IR R (acid degradation)  d. 45 1] il i
RV Calkali degradation solution) e, <5 LB (oxidat-ion degradation
solution)  f. 4 FH =R A A (thermal degradation solution) g 4821 i Y FR AR VA
(photo degradation solution)
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WS R BRRR, ZiE—B0iE, ) LC-TOF-MS Ml LC-MS-MS Z5 B .

3 A TAEA M 5 B, ASEG N E 1% A% BTAE 241nm P AR IR AR A% IE R F
BB T B AL ) 28 SO HE A Al FE NS, E VB3 BT e AT 2 B W s AN A

KRR ARFRIER S RORAE (s A ORI E

k1A e ILEE R X MRA &1 FOR G E
F ok, RPB, R, KK
(FEZRRF MR, HYRES 2SR EAERE, 1L #5)

BrY SkitZ S ULHE (cefditoren pivoxil, Z5HZ0 I 1) A58 PUAR AR A Sk Ao ds 21
o SkTHZAULHES H IR 5 2 M P s B /K A AL A P T M Sk 2 O T R IE DU

76



73, VERINLH s 4n s 4r M BE S e, B i s miiE e, ImR 2R A
I7 PR GRE AP IR B B PRI G . TRER B SE  BoBT BRI 25 . T [E 2 8
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MRER B VET (B 2%: 1.0g, hnsk 900 mL V&M G, FFFERIETT A pH 3.0, Ik
B2 1) Nsi B, ZMEREFEVERAZF 40T : 0 min (25% A-75% B) — 5 min (30%
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SE XA YR MSIMS 1 1 R R AT BE SRR
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AR @ DB BN 2 DNBEMET), A2 VTR A ™= L 245 i A0 o7 &
FARME T S H AT
KR KM% OULEE: AR 4% E; LC-TOF/MS; LC-MS/MS

/)

TN ENE L-ERBRARIR D AXYRHR
BB, RUEIE, MR, R, HAR
(HEZR AT ART R, BRI S R FSHE BB A0S, 115 )

B L-SD%e A i SRR AR A R E IR, Ui S A TG4,
HATE B A BTG TEMIIRE, A RERITT SO RNME . L- SRR IR Eh Ak = 7 A
ST IhRE, FEBRIT RBSURA ) 2N BT, LSRRI ER RIS T, A AR
WEREIEA, MARTAENTTIE HPLC-UV BRI A 2 A i Gl e L- 152 R 2518
I RBUZAL, AEH5E R E. L-SERER LG R T ZEONM S, ke
FEEIAT R 5@ HA K. 9- 2 AR A ( FMOC )& — Rl S B 2% AR AT (1T
ARG, TCA S ARG R R B, S ARG, s B AR E P ST R S AR T
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(5] AT AR AGAR B A i, AB R AT AR AL S SO PR, A7 AR Ak = R 25 A1 B A BURR, I
B EEBEEA AT NHEAT, MO S N 9-2 F AR SR SR L- S AR IR
ERAEHTAT A S EAT A W03 € 543 1T 1) v RO €t

F3k KH HPLC %, WishAf A A 0.1mol/L FIEEFR B 2% b & CFH VKBS ER A5 pH=5.0)-
CHE (90:10), MBhH B NZKE; JiiE: 1.0ml/min; #Hif: 35°C; 9-%) H AR &AT
A AR A I KA 265nm, itk Agilent Cis (250mm*4.6mm, 5pm), 2 PERf
F& P73 i [omin(81%A-19%B)— 5min(81%A-19%B)— 1 8min
(61%A-39%B)—26min(61%A-39%B)— 50min(17%A-83%B)—55min(17%A-83%B)
—56min(81%A-19%B) —60min (81%A-19%B) 1; FHE & AT A AL vk BRIl i &~
254nm, (3 k5 A Inertsil Cig A (250mm*4.6mm,5m), 2k P4 B A2 555 i [0min(91%A-
9%B)—4min(91%A-9%B)—30min(56%A-44%B)—40min(28%A-
72%B)—45min(28%A-72%B)—46min(91%A-9%B)—52min(91%A-9%B)] . 9-j F & J
BE AT FE: Je)E NN 200 # SV 6001 BIID 22 i Eh ¥ . 60019-27 FH AR
IR LSRR, WHE 2min 5, & & 30min, JI 600l 1E Uk, EE 1min, 33k
FREIECKZE, EEEME X, A 15h4M SRR, WHE 1min BIE; FHEEEAT
AR SRJEINN 200 BESVAR . 1ml BEERANVAWR . 2000 FHEES R ERVE W, W
JE 2min, F#E 30min, JIA 104 4M ERERER, iwlE Imin, E5.0 10min BI175.

LR -2 HERBEENTEMIE NG 12 FhI e SRR A AT A 9
i ERERY S - SRR R AT A EE R a8 LK 1. 2);

LR VLI TE 0.001mg/miI~0.02mg/ml 2 K72k, r #5KF 0.9995; A& MR T
0.5g/ml; SEERIET 2pg/ml; FANH B R AR IR A Spg/ml; PR nee
[ ZR I LE 80%~120%; B 5 1A o [FAS 2 2 1) FL B U R IR 1Y) 25 = A 7E 80%6~120%:;
H N5 H A 8% RSD 31/ T 10%.

S PR BT B S E RS e AR, BRI SRS SRR
L TN HEEA M, REUER, TRAEE, THT -SRI A R K
f =R o

KHEIR): L- SRR £ AW s RO Bk ATAEAIE; 9-2) W AU RIBE
FHE
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Bl 1 9-25 WA ST /EALIART HPLC-UV i, 1. Asp; 2: Arg; 3: Ser; 4: Thr; 5:
Ala; 6: Pro; 7: Met; 8: Val; 9: Try; 10: lle; 11: Leus; 12: Lys;

0.030
9
0.020 5
a & Tg
12 3

0.010

I |
IR S
-0.010

2.00 400 600 800 1000 1200 1400 1600 1800  20.

00 2200 2400 2600 2800 3000 3200 3400 3600 3300  40.00 4200 4400 4600 4800  S0.00  £200

K2 FHEESEATAALIER HPLC-UV i &, 1. Arg; 2: Ser; 3: Thr; 4: Ala; 5: Pro; 6:
Val; 7: Leu; 8: Phe; 9: Lys;

FERTFHETZ5 G004 S ENEMBE XY RMAR
HEA A FRLAFE B M RERKT
(P EZRICE T T 3, 2R 2 e T A B 0 A s, YL B R

TE : Wl PRI A2 At 5 LR B R i R R 22— W PRI I CRE 2 W P S50 B
SER) LR A o A B IR SIS 2450 e V2 Tl OR3P 91 o PP HERE I
] 1120 PR 8 e B ) = P 2450 R R IR 249 B AR A i IR A 1, EL
R PRIF I SOREAE AR /N B LB IBEAR S AL 54 G004 st iz FlH & R, DLA AR
R 1 A R R R 05 ) D9 B R P IAL/MS TR SRR R AL 2 2k B it iy . 24 STk
I8, G004 HAE I HA U & 1 58 =AU IR S 25 W05 i, (BN IFAS 56 44 [R] . G004
RE S 25 e e B RARPUAN ML TY HepG2 AMAAENE, HEIwl I & pl, (Edbps . it
4k, G004 & B AT i S U6 Mk AR AN RIS Y BRI A AE X PR S Bk Sk A A A
FE AT ARE#B T BEA UF (YR YT 1E - G004 AF 9 R T 11 BUBE PR 2= e — MBEH
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A BRIR L) . VEN—28 2, A LB H R0 0 T AT RO AT AT 72, N
I PRARIE 1) 22 4 PR AL ORI o ASSCER S 1 A8 G004 JFkL 24 & f R A I ) e K
WAH IS A RPIBTINE A 2 ANE R (mp-2 AT Imp-3) F 1 ANBEfg ™
Y Amp-1. 535K LC-MSIMS . ZR B0 i A0 ik e 1 1 F 2 K
Jii, FEik— i 3 A I AR T o B8 5 A R SR Sk AT S AR
FEBLSE R _E 5 3N S AT s I R o« A B s AN S e ¥R C18 (4.6
mm>250 mm, 5pm) £, Ll 0.025 mol/L BEFRE:-H IE (35:65) NiishtH &4, il
Pk 233nm, FEIE 30°C, WHE A 1 mi/min BIZERESE . AR IE R T 1 R H
YRR IR0 A R AT T S e o Gl v R AR, IRk =R S
G W TRATIGE , GRS T AT 2 B I A SR AR A 1) 7 VRS PR
XBEIR): G004 fHil#iiAl: S=ENE: AR,

FBUBREK A B AR I8 RE PR 0 3R X R
5=, k&2, R&E
(1. P EZGRERF Y B, 1175 Bt 210009; 2.25Y M E S %2 WEHFHE
MR, VLIR B 210009)

HEY BUORVDIE (1-(4- B A IR FL)-7-53E-6-[4-(2-WR e - 1-3%) 4 3E1-4,5,6, 7-TU S - 1H-lL
M3, 4-cImbrE-3- R, B 1), A& —Fh CUIRIE R RIS b Xa R H0H5), S
B RSB B A T, RETIT AR, (HH LA R R BAK T2 45550k, HT#:%
I B B e TR B AR TR, 2], SEE 2y, RRIMZG8. SO 24 551
RICEZ SR, BN SCRRAR AR XS BT IR VD BE (K A 2 AT . [ P9 SCHR[3, 4]
R 18 ¥ SR FH v AR LR AT FE BT R VD BE (A DS, E R L RRTR Vb B SR T 1)
ARG ARG . AT B TEGELIE T BTIR YD PE L F 175 oG W o e 25 11 = 2
AR S-S BEFH b 7 ik, XEBTIRVDHE G S Rk AT S S e, NEAE TS
o | A BT B R PR AR AL S AR
7535 KM HITACHI C18 k: (4.6mm>150mm, Sum), 30mmol/L FEZ4 iAW - 2
(90:10) AWizhA A, ZH5NREIAE B, LUHELER (A:B) : 0 min(90:10) —5
min(90:10)—25 min(45:55)—35 min(20:80)—35.1 min(90:10)—41 min(90:10), % 1
mL/min, 3Ky 280 nm, FEEEE 20 pL, XFRATUR YD BT K oI B AR B
VIREAT 43 85 s BT IE B b =0 9 TOFIMS Al FR45 4 MSIMS Fst HE ot
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B8 KA R o

LR GNL T RUR VD PR MR A 4 R VR AE HPLC 20 A, & T/ %4
JR T FH 0 2558 o 1 S SR N RRVD B SEREZ L R0 DL R g 1 R A S 6 X
WIS H R e R (B 2).

50 SAPIRD IR G R T2 o] Bl DURCE R O B Lk, B TS e
H T BTIRVDEER] 18 ANE R . IRIEEE SR, PRI LA P AT 5 9 =2k
A BGELE JFRE ARG R S NI XM CR RPN 17 1 18). A IEIF=Y) O
KWJii 8 £ 12-16) FHFEMR~=) (AR 1-3. 4-6. 7 A1 9-11).

KRR PUORVDHE; A XML BT - S EH

O

H;CO

Figure 1 Chemical structure of apixaban

[

Il Y, 1YY
& 7 ®i1011

Figure 2 HPLC-UV chromatograms of apixaban test and its stress solutions a. Photolysis; b.
Thermal; c. Acid; d. Alkaline; e. Oxidation; f. Apixaban tablet (3C83767); g. Apixaban tablet
(TAP140815); h. Apixaban API (active pharmaceutical ingredient); i. Mixture of reference

s S-SR FRERERE —BER LC-MSIMS BT FERE
EHEARPHHE
B, KFU, AGER, A, Ik, WRY, REE, BME - MRAK
(b E B B AL ST RIS 22 B 2599 SE T
FIRZEYIE IR 5 Th A 5% e 5, LS 100050)
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2SR I ARE A ) TS5 H AT, 5-% B BB AE — 0 AR T
AR AR . A TR A R A R R T RS BRI, A
B R 2 SR P AT BRAELE (5 R SR A, @ R PRI = E
%, IR T EA R H AT IR A, AR 2SR B R R R S K

KA R RS (LC-MSIMS) 3 iR, BAZ RIS (MRM) #Ex
HEATE-F5 F SRS SRR 2 T, fEIEE FRIEIR, EPEmiz 235.11F A B
B HEATMSIMSEE 73 A, 3 SURE O 9 B s R T B9 7 miz 109.01F g il g 1%, g
SLE BN ITE, BEEITEM AT EENE . WETIRRY 5k BEXTEO.3-30 ng/mL P £tk R 4

(r=0.9998) , frFR~0.1 ng/mL. 5% EERIAC. . SR =/ QCH MM H
MWRSD (n=5) 4r%41.4%. 1.8%. 1.5%, HIAIRSD (n=5) 4} %) 49.5%.
1.7%. 1.7%, RUCEFEREE RLG. K. . SIREQCH: M24 hiy s Afa e M
RSD(n=6)% 7 45.9%. 2.8%. 3.4%, 15 dP K #Hfa e HRIRSD(n=6)%%7412.3%.
1.92%. 0.95%. [=lt 25~ INAE [ % 499.8%, RSD(n = 9)45.8%. HE 4%
RIRRSD (n=6) }1.6%. J7i%5 50k gh R W 7 i HERf T 58 .

SR 3R 5 250 SO T 5 (14 207 Hh 24 1A 565 YR0RVRR] 67 B B 5- 12 FR L e —
RARIAT € B MR L . 7EF Rt ik H 5-5 PR e — B4k, mR & &N
0.121 ng ML}, M & & A127 ng mLY, HAh R H . S5 RERW, AFE PR
Hh5-35 FOL IR RS — RIA S BN EZER .. R R AR MR, A
FlAF= T2 AR A SEATE . AR, 10 B 765 o 247 G - A7 7E B4 i
BRmE T IRAR, HE RS, DRI AR S SO M TRl 5- 0 TR AR MR — R AR E
AT e v 2 SR ) B b v 5 FH 242 4
] LC-MS/MS; 5-F8 FRISMRIS Rk AR 2 RS

Comparison of three kinds of Citri Reticulate Pericarpium based on
DNA barcoding and HPLC-DAD-ESI-MS/MS combined with
chemometrics analysis

Xiao-Xue Yu?, Rong-Wei Yan' 2, Wan-Lin Zhong' 2, Dong-Mei Wang" 2,
Lin Jiang® 2, Xinjun Xu® #*
(1School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou, People’s Republic of
China. 2Guangdong Technology Research Center for Advanced Chinese Medicine,Guangzhou,
510006, People’s Republic of China.)
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Abstract: Citri Reticulate Pericarpium is the dried mature pericarp of Citrus reticulata Blanco. Citri
Reticulate Pericarpium can be divided into ‘Chenpi’ and ‘Guangchenpi’. ‘Guangchenpi’, which is
the genuine Chinese medicinal material of Xinhui, Guangdong province, is the best, fewest and most
expensive one compared with other. This study aims to develop an efficient and accurate method to
separate Citrus reticulata ‘Chachi’ from other Citri Reticulate Pericarpium.The Chinese
Pharmacopoeia 2010 used hesperidin as the chemical marker to identify Citri Reticulate Pericarpium.
Howerer, both ‘Guangchenpi’ and ‘Chenpi’ contained hesperidin so that they cannot be
differentiated. Therefore, it is important to develop an efficient and accurate method to separate
Citrus reticulata ‘Chachi’ from other Citri Reticulate Pericarpium.In this study,DNA barcoding and
HPLC-DAD-ESI-MS/MS combined with chemometrics analysis were applied to comparing three
kinds of Citri Reticulate Pericarpium.The 22 samples were classified into 3 groups by chemometrics
analysis. The results of DNA barcoding were in accordance with pricipal components analysis and
hierarchical clustering analysis. 8 compounds were identified by HPLC-DAD-ESI-MS/MS.This
combined method is a reliable and effective tool for the differentiation of the three Citri Reticulate
Pericarpium.

Keywords: DNA barcoding; Citri Reticulate Pericarpium; HPLC-DAD-ESI-MS/MS;

chemometrics analysis
“Correspondence: xxj2702@sina.com
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BARHRR. HEREAEELABRABERNHER
W, OE BT,k #H, L 2 BEAF
CERBRBEZ RS

WE: B WF70EH A RREC BT 5 55 A B N EE R B A, BRI LT RE R 12
Ml A7 KM HPLC ¥, i 4E . welch material Inc C18 {2 43 (4.6 mm>250 mm,

Sum); ViAAH: FIEE-/KVE (85 1 15); Yiii: 1.0mL/min; RdllEt: 210nm; 4
H: 30 C. &R FAMNESH S5IHAE 02 R, HFFELE 0.4—2.4 pg WWHN
bt (r=0.9999,n=6), “FIIMMFEFEINER K 97.20%, HHXTFR#EZE (RSD) 4 0.76. &5
W AR RS T AR B ARG, FEPEdER, T RERRREE M B
WHLHIAM R AR

REW: AR AR HABNEER: HK: HAK

To study Wilforlide A before and after compatibility according to

“conteract the toxicity of another drug”
XU Po, MENG Mei'?, ZHANG Jing%,JIANG Ying!, TANG Li-Yu

Abstract: Objective To discuss the synergistic mechanism of compatibility of Tripterygium
Wilfordii and Astragalus, and to determine Wilforlide A before and after compatibility.
Method Welch material Inc C18 column (4.6 mm>250 mm, 5 um) was adopted. The
mobile phase was methanol (A) and water (B) . The flow rate was 1 mL/min. The detection
wavelength was set at 210 nm. The column temperature was 30°C. Results The calibration
curve was linear (r=0.9999,n=6) in range of 0.4-2.4 ug of Wilforlide A.The recoveries
were 97.20% with RSDs of

0.76.Conclusion The content of Wilforlide A was decreased before and after compatibility
and toxicity can be reduced. The synergistic mechanism of the compatibility of
Tripterygium Wilfordii and Astragalus is “conteract the toxicity of another drug ” in posse.
Keyword: conteract the toxicity of another drug; Wilforlide A; Astragalus; Tripterygium
Wilfordii

YE& . VFdk (1989-) 55, Wl A B2, BF 58 07 ) O v 2 B 5 B R 5 OT
J%.Tel:15255107034, E-mail:www.xupo@qg.com.
CEWAEE S (1962-) Lo, AR 2 W T i AT AR T, AN S 2 3 25 Bk T
k. Tel:0551-2838558, E-mail:ahzyymm@163.com.
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ETRIEHHEARRK LC-MS/MS WE AA KB XTI RZIEH AR
T HRRE
I, Ru, IMEE, FACE, ER, IXF, ®P%, AW
CRBPFBEH R0, ZRAETEIR SR EASRE, AL 230012)

H BRI HMIEN AR R &, DN H 8 L RZY, 8 A08 s 8o (- w2
B 7 E - 9B R BE 9% (Ultra-high performance liquid chromatography-Electrospray
ionization-MS/MS, UHPLC-ESI-MS/MS), il #7544 5¢ 5 %8 (Adjuvant arthritis, AA)
R BRI G 19 s S MV P b - IR P

FiE: FRENT IR RN SRR RUR O I b, DR B 45 255 REFITI, KA
UHPLC-ESI-MS/MS J5 20 7€ <1538 Al HP e 18 BV, 25 885015 s Hh a7 1 ik
JEZ BB 8] A AL Ot o

G5 @7 LC-MSENIE AA RERTTMOENTIR e 75 S BT, Dbe 1 H
ST (WA WA OO REALER, SRR NAREIAR L E (V)
NHPFR LRt 2, 20 EASE T RIA7FE N Y =0.00246 X+1.83896e* (R
=0.99945), FHINE T H IR EELE 5-4000 ng/ml 3t FE P 5 06 AR 52 RO IR 06 &
TR R, K. F. m=KE (5. 250, 4000 ng/mI) kS 2 E RSD(%) 73 )N
6.53%. 7.87%. 3.77%, HKUMUAHIREEERIF: T H XN ERT 8h NEEN:
H1f, RSD(%)%7 54 9.07 %. 3.49%. 3.14%. 5.45%; 1. . &m=AWKE LA
(I3 RN 53731 96.95 % 92.49 %. 94.43 %. 113.04 %, FIHAHIEFGFH IR,
GEil: ARSI IR ROE TR 5N BIR B OGS S A (R I FE v, 211 AA
KR BN PG 7 UHPLC-ESI-MS/MS 5 7 thi, R WmEmss
A BT SE NG T RS B BURE K 2Bt 7T

R T FUENT; UHPLC-MSIMS; &35 I B bl

T EEEREXTRKXB AR R
ER R’ B AR FaCE

CRBPBR R0, R A R 5T R E Rskie s, &I, 230012)

B : LN 7 (Geniposide, GE) AT IETT 4 (Adjuvantarthritis, AA) 157
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KT . ST RVP5r . KT RBEIE S 2 A SCEEH, PR kit
A RIFWIJT R AT 281, HATE AR T GE 72K BN A4 A = 1)t
FUISCHRERL D, R 8 v 0 A B - F S 22 29 Y- 5 3% £ B6Y2% (Ultra-high performance
liquid chromatography (UHPLC)-Electrospray ionization (ESI)-MS/MS) £iAR, 37 A5 B+
f#i Information-Dependent Acquisition (IDA)-UHPLC-ESI-MS/MS 77122, il AA K BRI
JIEIE S R o RIS 4 L SR IR S PRV T 1 GE 29 IR B e AR =4, &
FEF 7R GE £E AA KA N B ) L FL oA, 4R GE 72 AA KB N 25 ) AX
NIFATN, N GE Hyllm PR ET 2506 5 7 70T T 4R A SE g 44

s KRR Bk 2R VE S 36 G 58 424 1) (Freund’s complete adjuvant, FCA), <7 # P43 I
HESL AA REUBR. BB ST AA KBS, 1. AR GE, 3L UHPLC-IDA-
ESI-MS/MS J7i, il GE #£ AA REVAN LI AFE. L. B RARAMELS. KH
T 5 R PRV B AR 74 S o3 A

iR I A NACE T, ORI . SCTTIE I, R, . Wi, R Itk
BT 4N, o Rlan 44N G, G2, G3 K G4, Xif A KA P24 (1K) 45 1) 43 7] i3k
177 % AE; ZE I3 PGS T GE. 61 K G2; {E RIEME L h S T GE
M G2; TERNEHRCIE] T GE. G2, G3 K G4; TEJRMFALME] T GE. G1. G2 X G4,
FE AN 59 1 s A Rl 1) 1 GE.

Zi8: GE 1£ AA KRN FIACHTAL AT Be 2 KR IE, #EW GE KIEPLRAEH T
Al It GE B B H ELE GE S AR ™ Pt i iz ik 5 4o S5 i 5245 5 Il B e IR
R T, FEAITERTT 4, UHPLC-IDAESI-MSIMS; AL 4

RUL AL BRI 7F Fo 48 s B P A B R R TR M B S PRIE TR FT 75 A 43
Mt R, IS BEMRT, SRR, HEE
FHe, By FY
CAERRE: Zi%b RN SR 2 E R TS =, Jbat 100191 2dbi K% 2%
bt A2 &, dbnt 100191;  PAbRURS FERREEAERE 25P% &R, Jba( 100191 4=
TR 25258 2 B, = R 650500)

ARSI “ BN #5y, HADGR AN AN B &A= B S 4E i 2%, IEAE
RO T e PN 51 L SEA BT i B A A5 22 O AR R 9 i AR e MR
LRARD) REPERGH B P K A2, i B 2ok AR B 407 B 15 R A& Th g RN
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YRTPIRIBIT A BRI — o B, SRR o 2 22 140 M N 2501 A EE 5. Bt
FAR V2 v 25 m I S g 2ok A T Re i AR Ha AR, B B T 2Rk i) i
PEVI AT ARANIG 2E 5 1) £ v 245 25 LR NSRS TR 258 245001 A . H AT a6 24 55
SRR Z AR F T SRR BT PR B2 R BUIR CR BESe & SR &4, TR T 24
SHEM T OB

PR I 24 TR AR FH T AR IR R ARG VAL &4, FRATHSEAEIE S LC/IMS
BCH, BRI T —MARS S A, LSRR N S EE “iRnl-7r B-%E” T
AR R 2 A L DRI e B TV SR O Y ERL AR 23 1 T 0% (RIS S 9% 4%
WD i MRIRHEAT 220 20 00 B PR B 00 73 15D K B Co JIFE 2 2 SR 4 132
e, HE M MDRe ) se B LR SR AT EAIRIE | f0 BRI | 1 56 b 92 K% i R el =
BRSO R 2R SR ARAIE 0 128 TV T AT I S, R BTt D7 VAR e 45 5E SRR B A AR
TERRARRHEIE Y SR 2 WRep 253 h 3L ik 2] 19 FE ey (Fidr 17 Fholy
ORI, HR B2 BESEIR U0 AIE | e O i 0 18 4 & W0k Bk A Ty e 1 9
YER . 85 5R3RMW, Pradm ik R HAE s s, Fem & Tk ar 22 m Lot
FRAAREEA =, AT SR Hp 2558 S 2R AR R P VR F T R IS P B ORI . A 2
i, e SE B A BT 25 25 LR IR AR B S 25 5 Ak SR PR R I
[RBEI Y Zobifh: WEMER;: BOBEIE: SR - BB . IRk Tk
EWAEE: IR, Tel: (010)82806818; Email: xuanwang6818@bjmu.edu.cn;

2/, Tel: (010)82801693; Email: sqcai@bjmu.edu.cn

ETRESFETFHEFEENDPAPRAEFERTRTFERE
MESERTAR
B, i ST, #ME, KKEF, £k
3 B R0, L 200433)

FEE: T AR PR TR b 25 IEME RS, BDANEZR B h 254K R b B R E
T LAY UR 242 Hh 25 FU I A R I 8 AR FE 3R T 3R 1T 45 5 - LR (surface plasmon
resonance, SPR) JFH, F 7T —FRE. ARk BEMTTE, FIHSFHE/ER
RIS FihZy CREEL FH2. KEM. HE, ) hifikaese 5 s IA st 12 &
| (tumor necrosis factor receptor type 1, TNFR1) $5 S tE4h & Hi RiGTERsr. &5,
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K FHHE w0 R 3 - 64T B[R] B B Cultra-performance liquid chromatography
quadrupole time-of-flight mass spectrometry, UPLC-QTOF/MS) ilI5E 5 F24 4 B
AR R, I SR AR . Lk, SRA SPRIGE 5 Bl AR IOR 5 4% 1K
ORI TNFRL 45 G100, KIR R BOBRURA 235 W NAS 5 o FRIK, JEA7 SPR
BERE 5 RIS v2:, [RIORD B S 45 A 70 A6 JBGES Fr e T A3 1 49, 183 UPLC-QTOF/MS
YR, 1ZAE MR N K B 2 FE K -8-O-B-D-781 4 # F (physcion-8-O-B-D-monoglucoside,
PMG), JFRMIARAEMBEATHIIE. &), KM SPR 31 71545C8M%E PMG 5 TNFR1
S5E HISRAH L Ko fH 376 nM, CCK8 SZEiEW] PMG 5 TNFRL 456 )5, RERH
il TNF-o X 4B R D31, IR EARIED] PMG X TNF-o -5 FI 4 SRR T2 H
AMHER . ABFREY, RE PMG 2 KEHFE RS, R AAEERNZH
W, REWMFZ R RD PMG 25 TNFRL 454 1/Nr Flifk. 225, AWV
AL T BT SPR IS MERUT TG HIR, S Hh 24 5 Al B 2R 2R RIS AT A
M

KB RIMEH TR, o FMHEIER, 24, R, EHER

“BRVEZH: Email: yfchai@smmu.edu.cn; Hiif: 021-81871201.

HEH: FRERFIEE (81202496),

T LC-MS BEARMRBAFMR U EIHR-F WRERBREHEXH
KGRI
R, MEH, KRBT, #KRE, U, FIF, Riku"
CH R RZLH 2B 29 o e Bt %, Bifg 200433)

WE: HE: RAZET RS R AR 420515 % 0 5 HOR 55 IR R KT A DS R
BRRE AR RN N IR S S A . vk ARFRR —ANBEWTTHBE AL, X 19 MR
Jpg X B ZH B8 3 (DC: iPTH: 150-300 pa/m) A1 19 ANk K B 5% U4l 3 (SHPT: iPTH >
300 pg/mD) LI HEATIE T UPLC-Q-TOF/MS L ARAC ST 2456 BR 43 b 4k 117 45 48 1k
AE T B AR 7% (CKD-MBD) ARG M5, FRRGIN 19 AN
HHEE (DC: iPTH: 150-300 pg/ml) F1 19 A4k K1 5% FL4L i (SHPT: iPTH> 300
pa/ml), SKH 10 %58 G UE 1) 7 V50 _E 3R 56 58 43 BT i 46 X9 75 A= b 76 ) S A
RAPITRI R RE . 455 AR R AT L4850 32 A~ CKD-MBD W EEAMREN, 5
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Pt AR L, b 30 MR SHPT B rh & EIE#EYS, AR E e
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BID-10 mM BAER —EANGETVA MR T, M EE D U FRE IR OR, M D KR
F£0.05 1g/mL~20 b g/mL JEE AR, WEHRE S HIREE R RIFEIMECR, 4t
JiFEN Ip(uA) =3.5952+0. 2847 ¢ (ng/mL), MRARECH 0.9990, MR A 0.02
wg/mLo WEATTIEN T A M B D S e, WS4 T D Y
TEN9.87 mg/g, RSD N 1.79%, MMFE[EICEy 101. 8%, RSD Jy 3.46%. Z5ik: A&
S E AL B GRIURL, SR R TR A B A 4 iR, K LR T D
AL IE , AR TR FA, AR AR B AT SE A R B AL 245 5 KB AR A T4
HZGp i D S EIE, FTNGE S LA AR . B ARSI E R R
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Systematic study on the absorption characterization effects and
mechanism of saponins in llex pubescens Hook. Et Arn in rats using
single pass intestinal perfusion model and UPLC method

Guojun Kuang?, Chenchen Zhu?, Shixia Guan?, Li Lin?, Jie Zhou?,
Zhongxiang Zhao*™, Lei Zhang*”
(?College of Chinese Traditional Medicine, Guangzhou University of Traditional Chinese Medicine,
Guangzhou 510006, Guangdong, P. R. China)

92



Abstract: With powerful and wide pharmacological activities, llex pubescens Hook. Et Arn (MDQ)
is well-known Chinese herbal medicine commonly used in South China for treatment of
cardiovascular disease and hypercholestaemia. Saponins are considered to be the main active
components. On the contrary of its extensively reported therapeutic activities, there is far less
attention being paid upon the intestinal absorption and transport mechanism. This study aims to
investigate the intestinal absorption features of 6 saponins, namely ilexgenin A (C1), ilexsaponin Al
(C2), ilexsaponin B1 (C3), ilexsaponin B2 (C4), ilexsaponin B3 (DC1), ilexoside O (DC2) extracted
from MDQ. In situ single-pass perfusion model was used, and a sensitive and specific ultra-
performance liquid chromatography (UPLC) method was applied for simultaneous determination of
the 6 saponins by using digoxin as internal reference.

The absorption rate and permeability of the tested saponins showed concentration-dependent
trend in jejunum, ileum and duodenum at dosage of the extract less than 2.5 mg mL™ and consistent
at dosage of 2.5 mg mL™* and 5.0 mg -mL* with no significant absorption priority in tested intestinal
segment. Compared with monomers, the six saponins administered in extract form exhibited a
unique absorption characteristic different from that of monomer administration. Absorption
promoting effect by coexistence components could be observed, and nonabsorbent components of
C4, DC1 and DC2 unexpectedly showed appropriate intestinal permeability when administrated in
extract form. Verapamil was found to improve the absorption of C2, C3 and DC1 dramatically, which
meant an active transport mechanism was probably involved in the absorption process. The results
that promoting effect of EDTA and inhibition function of amantadine for the gastrointestinal
transport of almost all the target saponins were confirmed inferred that Endocytosis and passive
transport were mainly counted for the mechanism of the 6 saponins. Combined with the results of
apparent oil-water partition coefficient test that Ko, were in the range of -1 to 2, the poor
bioavailability of these components administrated in extract form should not be ascribed to the
lipophilicity and permeability.

Key words: llex pubescens Hook. Et Arn, saponins, single pass intestinal perfusion, absorption
characterization, UPLC
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Advances in Extraction Methods and Biological activity of Capsaicin

LI Shuang-shuang®?, LI Qian?, LI Shuang', GUO Chun-yan'*
(1. Department of Pharmacy, Hebei North University, Zhangjiakou 075000, China;
2. Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract: Capsicum frutescence L., annual or perennial herbs, belongs to solanaceae. Capsaicinoids
is the principle pungent in peppers. Capsaicin is a vanilla amides alkaloid, which is the major
ingredient of capsaicinoids. The ways of capsaicin production was reported, including extract by
solvent extraction, ion exchange method, supercritical CO- fluid extraction (SFE-CO.), ultrasonic
extraction, flash extraction/smashing tissue extraction, pressure-shear induced chemical transitions
(PICT) assisted extraction. Flash extraction method is time-saving and energy-efficient
method, with low extraction rate. PICT has advantages such as simple process, easy operation, and
low cost, etc. Capsaicin has very extensive pharmacological activities-the activities of analgesia,
anti-inflammation, anticancer, anti-obesity as well as cardiovascular, gastrointestinal, ect. Besides,
in the military field, capsaicin is the main component of tear gas, tear gun and self-defense weapons.
In the field of biological pesticide, capsaicin that is a new environmental protection biological
pesticides has advantages of high efficacy and degradable. In the feed industry, capsaicin can
improve animals' digestive function, promote appetite, enhance the blood circulation, therefore,
capsaicin can be used as food stomachic. In the food industry, capsaicin often acts as food additives.
At the same time, the results indicate that capsaicin has stronger inhibition to the bacteria, but weak
inhibitory effect of mold. So capsaicin can be used as antibacterial agent of food. The mechanisms
involve the selective excited TRPV1 channels, reactive oxygen species induced, AMPK dependency
signaling pathways (p53 and mTORC1) and AMPK not dependency signaling pathways (JNK)
activated, calcium channel selectivity TRPV-5 and TRPV-6, etc. That we need to do is to develop a
production technology which not just can produce increasingly capsaicin monomer, but reduce the
production cost. In addition, we will further research its mechanism of action.

Keywords: Pepper; Capsaicin; Extraction method; Pharmacological effects; Biological activity
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NFCR > kR . R DA ESEIn 85 IR, KIS R HAEN T B il B0 ms
HAE . BEEHETENTIRTLPREM . SR R TMEBELETEN
B T vh 2238 BN FRIRE L IR, 7 A R4, 3K 38 DUIRAE YR FH B AR Y
JARZ —, DR T TE RRE . i — 3 B .

R RWT BEART NLBW AL PR

BE&TH: BExRAMRRIEILS (81202892); 1L TEHE TRZEM 7— I H
(L2013397)

E—eF: B, &, BRIL, FIRU5M: ARG . E-mail:
cuiqingling0305@163.com

EEEE . R, AR, . BRI P2 2R SR K 248 25 T
Ko HLIE: 024-23986469. E-mail: liuxiaoqiu3388@163.com.
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RAAXBEPRRFEEEMA BRI RPIRESETR

P, EFERT, BER®R, BEA, LAY, RETR,
FAR, xBEsk

CLILBRZTRER Y heaefe, 2. TRRRZRER Y 2% 0, 17 JLFH 110016)

WE: HE MR AR CETRIEY, EEYHTZAE, RENREE
PR OB EY), BADEMN. Jig. buIg. RPE. RN, S5 o0l
1D ey TSR . TR H T 2 A EER, ITa RS2, A
SR B R L R, H A Ca R AR AR | T k. 2
BRSO IRAEA I E R A 0.83%, il REfE B Imil M ARE st kA4 7
Boe AiA 5 A o AR S e Jb A SR 2 T E AU AA 15 i A 85 R A AR e MR SRR T
PR JE P SR A AR B i b B i RE R B . i N L EW. iiie st E
24t 2010 FRPECH] . B RAGE 3mg 4l mE] 10mL N T B Miid, 37°C.
130 r/ min /KR, 20T 6. 12, 24, 36h BUFE. RESSKERARIEL 1:3 FEEUIE
HH. KH UPLC/Q-TOFMS ik, HEMBIZHEEYR (ESD, P& 74T/, &
REWE R4 EN T B 6h I FFMF 25%, 25 RFEAAS, 16N Tl 6h FHfE
10%, | 36h F#f# 18%, FEfEr=#nsi I srfk. DL Eseaa gt R R4+
EN T B ARG 35 R A B AR S N o 58 P A E AR B it v 2 T8 31 A [H)
FERIBEIR, Fre A B =, HEMDX 2 3 R AR AR AR R 22—

R MBEHE NTEB ATk R

HEEWH: ExARBIEIS (81202892); I THAE ITRHEAN R — I H
(L2013397); JLBHZEARIK . 2015 4F K24 G G I Zhit-#1 150 B

B AW, &, AFE. E-mail: 862833390@qg.com

EEER ELE, EIBOR, W WRA I S22 I B R 2 T b
W5, Hii%: 024-23986469. E-mail: panyingni@163.com.

ET A5 FREZEBHIERSMARRAE S HAREGUEREEIRIC
TR LRBRRL R ST 4
kP RERM HR®
MR M2 )

A& BRI TE R B 1 2 BB R S 5 9O6/N 70 TR VO Z0E T B — T %
SEHRTE, BRI TO A FIERRIREY) L, B TGRS BEA KSR
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PENHE A XA KB KIS R LR A, RIS R S 24, R B KA BAE A,
HEEH & T AL BRI T A TR HE R T R Gk X TFAZ G KR T F
RRGAE O R, T RIS B KA BEAERTE R, ke AR K EF, T Hixal
KRR H A KR I A X AR T ARl . FIHEEER (PAA) K51
KREMREE, 5PICHKRTR IR ERAIEIFAITIEAEL, Hil& T K5 FR L5
IR ICEEEINANKNL o LRGN, MEEARER G, RILH TGRS
SHOKRE ST, M EIERIL T g5 MR e v A AE M ARAC S A YR B AR . IR FRAE N
KRR AT RE VR, AMUAET I CINARRLR AL B 1A A BRI A5, TR b4
BV ACKRL TR EE, IR AELE KR PAA FRANEE, IXFPEA8E LR KEREAR
EAE RGN R AT ERE W FRAT, T HAEGIRRLIN “ IS5+ 7 R IETE %
TN HRARBE RN “ RS, RO AR R, SR> T
FH i FELVE FH - B0 AR e VR IRBE RIS 350 1 MR R 2 e g Kok 5 b i B AR R
I3 B AR VAR 73 BRAE M 2 TR« SRPERRES 7, A BN 1 R GA KR
S0k 2 (B 7S [RIAZRH, 3G 58 1 AR P00 i e 0 Ak ) R BRRE

YRR TAE TEM FEIR/ANA 15nm 47, BERE, oA —, HAEKEH&MT
THIRIAE N 153nm, AR —. PAA B G 9Kk 7R 1y b 6 fLer -
16.51mV. iZH KR T HA RGO AR E . pH AR Pk I IR AR E 1 DA S
ARG PG H RE

FIFH AR SCR (P8 SRR, FRic ASA9 e 40 i IR AZ BRE A4, ool 1 31 B 200 P
T B 4 i R ADAQAT N R 4 g N\ SR BB PANC -1 45 B, ) A\ V5 A6 i e 4 U PANC -
THCEE,  ROGAKRIAR I AL BRIE R RE IS Rr e R TR N IR A0 i 3549 R EER
FER T FAMC IR RS A LL L (EID, R GG RIbR e X IR IE 7 5 $E A0 B = 1A
e, 4HR A I B R 2 E s e o BRI, A SO 3 (1) 58 S 4 K A 1 (1) 4H A%
RRIE A, O ERAE MR ) B E OB R A, B SEIT FE 4 i ) v R o .

B 1 @ BRSO KRR T (A EARBIRIRETOLER (B) S & )5 1H0L
SR BB

R : VORGSR, Ko TR, RRER, HREE.
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E4MNER 50 EAMERIE T PEET EGFR 15 5B IMNGI A FLIRE A MDA-
MB-231 B4
KB, R, MR, RAAE, ERRS
(P2 AR 2558, RIRMLE ZYTIE S5 70 i B K & TR Fe bl 8%,
710061)

FURE R LM N WS 2 — . KEFARRM, EGFR S3LME KR
JEEYIAHDE, EGFR H:[R#% NI e # d fE3RiE, BeAe ik 7L 00 & A AL i,
TS9P o 2 i € BV O A 3 R 2 R JEE RIS e LA 0 o) L U 4 L 8 7 o
A RBUSSY IEANy 5 A E AN, AR — B T R RS % MDA-MB-231 FLJ
e 240 M 38 G PR S0, 0 R R R RO A T TG B4 RS S i Sl g EGFR
MAPK/ERK 1 PIBK/AKT &84T 734, WIARWHZ PRI %08 o S e i /R - AL
B, SRR NBEFCIAE FAALEBEE Bl . 1 el MTT 000 e 5 Ah 5 A0 S 1 H
MDA-MB-231 HJOG AR, A ] 5, ks Western blot i2: 1 € JE #h 5
FEFNEH MDA-MB-231 41 fflJ5 41 i - EGFR, p-EGFR, ERK1/2, p-ERK1/2,
AKT, p-AKT FIRiE . 25 RFRHFEFNG AE RN 2 5E 02 40%] MDA-MB-231 13
FE, AN BETE T MDA-MB-231 4ifiiHh EGFR. p-EGFR. p-ERK1/2 [J#Kik;
JEAME AT EGFR. p-EGFR MIREEA FAMEM, Xt p-ERK1/2 F1 p-AKT JoHH & (1)
IHIVER . IR H DA R 450 AR AR REAS H0H] EGFR ROWETE, BHIT 7 EGFR il
H T UEH) MAPK 5 5@ B HIER], RILHXT MDA-MB-231 41 i i3 G4 . JEAh
Py e A EGFR i P4 A 440 7L s 240 e 14 G 1 1
REEE . JERNGY, AEANE, MDA-MB-231 4iiffl, #&4EKE T2k

FHE HEFNY) (pmol-LY) E#%) (umol-L-Y)
0 10 20 30 40 60 80
P-EGFR SlENS 4. swwi =
EGFR A A— B— - -

THE 15 1.2 0.8 0.6 09 0.8 0.4
ERK1/2 — e — — —— — ——
TE o=8 0.7 0.6 0.5 1.1 13 1.2

p-AKT -
AKT v
THE 05 09 1.4 1.3 0.7 0.5 0.4

B 1 FEANG 5 E AN T MDA-MB-231 41 i 8% 13 3214 [ 52

BRELRA: E-mail: houxiaofang@mail.xjtu.edu.cn
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B S FENEM R AT hAFER SIS B
EH, FPRE, ERE
(Y ZAE R 2B, RIRINE 2595 5 70 b [ S 05 K& TR BORDE ST bl BRIY
P44z, 710061, E-mail: wangsc@mail.xjtu.edu.cn)

I TERTEHIAR, Jeda AFE—HEE BRI T B, &3 HZ 0T RoA R ik £tk
REWINERE. Fril&n s TEE R A% (molecularly imprinting polymers, MIPs) E
AT E B R SRR 2 08 P SRR L, DRLAE AR AR i o) B o A
RO 25 A 7 A AR AR S5 T A 2 7 T 2 A gk 7 BAA BRI E
RIHAAFMRF )P BAG 2 T, DE A A S MIPs MRS &, il 4% R 4y
THIEEAY (magnetic MIPs, MMIPs). MMIPs AME A MIPs (¥4 IR 545,
(w3 v DATE AN AR TR, SEBR B A e 25 T e b 2 5121, w24 S R L i
G ERA CAEA ETHEMPIL, BT HERM B HR, LS Z 5P RL
P G B 245 G R i B T VR R R BRI, B9k, HET MIPs
MR R ISR AR — i B e, K AN B AR A B R £ 10 7 B Al th 25 52
FAR R BEEYERSY, BUAS T REFEIRCR .

ARG LA ) LZ5HE (protocatechuic acid, PA) MMM, IhAEA FesOq HiEFL T
NEAE, G PA-MMIPs #4 K. HRHZAEHEAT VI BERAE, [F BF FER B AN 24
SR PA-MMIPs 5 HPLC HARME &, FESMNIRAERTS, PR mk bt 77 L ot
H Ay 8, AT AR 2 T AR AR A P R AR PA (R SRS . S5 SRR, BT SL AT
X T2 ) PA AV REF ) 73 B A4k 2 BUSUR .

KB : ) TEDBEAR; BTGRP 2 RILER
WEHBB): EFARRISFES GHtiES. 81227802)
[ i+ fE R34 (2014M550501)

MR e A RS ARIER AN %
IRA, K, w5
(P92 B2, R AR ZE NI 5 23 B M I A TREWT T, 7%2)

ARSCAI 250 5 A AF P B, R A B 2B ) BOR L S e i i A 2 ] A i

ARMEEE, #E M a2 syt (cell chromatography, CC). AT
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HWARES TR R A 4E gl A K IR 7324k (Fibroblast growth factor receptor 4, FGFR4)
RIS, 2% 5 PP [ 2 5, DA A 15 77 6 40 2 [ S LA K AR
[ 7 AH, R R R BT . R TH RE G 2 AT LA S B A0 Ak 22 D7 VAT [ 8 AR EAT RAE . 3%
A1) 6 L7 P AT L1 S AR Y N B A, R 9 B 40T 55 4T i 3 T 0 e S e 1
I RIFEAT 53 B o T VB (3 7 ik . DA IR R i, 542 FGFR4 1k
FiHU7 PD173074 £ CC (it B EiEAT . 45 KK W] PD173074 £ FGFR4 40 /iUt
HIRE, AN LT ERE. AEREE R EMEEE (OMC) Rt Fi
ST [ A A A, AEE AR K AN IRARE CMC VAR AR, Rk AR R
(120 B3 [R] SCHE L AR K BB AR M [ A S R AR T3, ROBLACARIRAN, H 5T
JROK o Z1E A B R — e R AR M R, OREF T 4B R IR AR, Al R T 2
P AL PR B AR 1) 2% (B 4548, P R T-TF 2 25 47 45 20 M 0 A B A o G £ il (R B L B A
778 T IR AT T o 1207 VE CHEE R LR CATFS: ON 103525801 A).

RHF . i, FGFR4, 254 54HplEH]

Cell number 10%/mg ™
2 2 = = NN w

B ARERRSNE B 2. 3 37 40 A AT JE R PR R T B9 1L 3 MR R A TE
ASHETURARS  ACEMNSEHDAE FHRABD KHMMAMR  jeem A = ERHKD.
A KRB 4R K Bl FEEMIMEEF. T AMBEBFRMERAGH. 2 mpmsmk
% KHEMRMREEREA

« TBRELRA: E-mail: wangsc@mail.xjtu.edu.cn

ImBE BRI HMG-CoA TR Eg7E 4 R E B ER R
a4, BB ERT, AR, BREXS, A"
(1. W& K252k, ILER WG 264005, 2. GMEHIZGERARAT, LK WE
264003; 3. AL R4EEEVHAAIRAF, Jb5T 10080)

WE: B @ s REEN e 72, HT AR R R EEm . ik g
HMG-CoA & JR EEBEFE [ b, Bl HMG-CoA ik 5 &4 3.125X 104U, NADPH &4
160nM, HMG-CoA &} 5nM, S [A] 2 50 min B MNAK &, IIAIERARTT IR &
FITAE, RA LCIMSIMS J7iEIE R R =) W IR I &, TSI, 15
BIEARATT BRI WOR BE - A0 el 2 o In N I AG A S VT B e e AR &R, AR
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PO Mg B R S . SR WM TR R 5 TAEE IR N 10~500
ng/mL o [ P 0 R S S AR, RS R RURS 2 B Va0 A 95.28% ~101.53%,
7.08% ~10.51%; “FEIINFEREIER A 100.25%, RSD M 2.27%. A6 i115 21 1 fig R i 3&
PR R B B DAV AR AR YT BR ARV 703y 4.86 mo/kii 4.71 mg/kii 4.56 mg/kii
G0 B ITVER L, WERRE R, AT T IR B R S AR s A E , R
JE AR E m T HPLC WERIIIAHE,  HEI T B b mT e F At et 7 [ i R #E 4il
HMG-CoA it JR B HI/EF o« ANHI 5 45 o g e i) ot 4l B 18 5 = o

FBRW: MmfRRE TEPEIE; HMG-CoA i 5 EE; S thilm]; BARMMITIR: AT

SHeEENEE YR PEEERERNSE
TG, IR, MEE,
(mrEE2ERE, BB, 650500, =~F§E)

WE: &0 7 A ORI AEPIRE R R IR TR (O TR T Miehk
SER T SRR, ZIELE 16min WA LA B AEMIRE S 3 H AT BE R T IR
R oE P AH G A Ul 2 2.89%~3.80%; [ it % 93.26%~101.89% , AH X b 1 I 2
4.00%~4.88% . 1% /7% 43 M1tk FE W R PR « HERFY, JC TR XS AE ST AT 2E 4L, A SCFA
(RIBIF 5 AR A PT S8 R T B

REEE]: FEENRIIIR: AWREM . SIS

Gas Chromatography determination the content of Short-chain Fatty

Acids in Biological Samples
WANG Yan-fang, LIN Pei, LU Jian-mei, YU Jie®
(‘*Yunnan University of Traditional Chinese Medicine, Kunming 650500, China)

ABSTRACT: In this paper, a gas chromatographic method was developed for the determination of
SCFA( acetic acid, propionic acid, butyric acid) in biological samples. Results show that three SCFA
in biological samples were separated in 16.0 min. The stability of relative standard deviation is 2.89%
~ 2.89%; The recoveries were 93.26% ~ 93.26%, relative standard deviation is 4.00% ~ 4.88%. The
method is rapid and accurate analysis of short chain fatty acids, don't need to make derivatives,
provide reliable technology for research field of SCFA.

KEY WORDS: Short-chain Fatty Acids; biological samples; Gas Chromatography

108



Antitumor effects and molecular mechanisms of DYC-160 on

HepG-2 Cells
Chunyun Lu, Lifeng Niu, Feifei Zuo, Ke Yao, Shaobo Xu, Xia Xu*

Abstract: Hepatocellular carcinoma (HCC) is the predominant type of liver cancer which is the
sixth most common cancer in the world. Due to the complexity of the pathogenesis of liver cancer,
little is known, so currently there is no effective treatment strategies for hepatocellular carcinoma.
Surgical resection, liver transplantation, and radiofrequency ablation are still the first line therapeutic
strategies for HCC. However, these therapies are not suitable for patients with advanced HCC.
Moreover, among all factors resulting in the ultimate failure of cancer treatment, drug resistance is
a significant player . Thus, an urgent goal is to find new molecules with novel mechanisms of action
as most anticancer drugs are ineffective due to drug resistance for the treatment of HCC. DYC-160
is one of the newly synthesized 1,2,3-triazole-dithiocarbamate hybrids which have potent anti-tumor
effects on HepG-2 cells. This study was designed to investigate its antitumor effect and underlying
mechanisms in HepG-2 cells . The anti-proliferation effects of DYC-160 on HepG-2 cells were
detected by MTT assay method, and flow cytometric analysis was used to detect apoptosis for
cultured cells. To further investigate the molecular basis for DY C-160-induced apoptosis in HepG-
2 cells, the related proteins were assayed by western-blotting. The study results showed that DY C-
160 could inhibit the proliferation of HepG-2 cells in a dose- and time-dependent manner and cause
cell-cycle arrest in the G2/M phase. In the treatments with DYC-160, the IC50 at 24 hour was
8.98ug/mL while the IC50 was obtained at a concentration of 5.58ug/mL at 48 hour, and 3.69ug/mL
at 72h.To investigate the mechanism behind this cell cycle arrest, proteins involved in regulating
cell cycles were assayed by Western blot .Treatment induced an accumulation of cyclinB1 and p-
cdc2 and a decreased of cyclinD1 expression. Analysis of apoptosis proteins indicated that DYC-
160 significantly up regulated the expressions of caspase9 and Bax/Bcl-2. These results suggested
that DY C-160 has potent anti-tumor effects on HepG-2 and the apoptosis induced by DY C-160 may
be mediated by the intrinsic mitochondrial pathway.

Key words: antitumor effect, apoptosis, molecular mechanisms, metabolic enzymes

The effect of anti-tumor drug delivery carrier fullerene modified by
hyaluronic acid on phase | enzymes and Peroxiredoxin |l antioxidant

enzymes
Shaobo Xu, Ke Yao, Zhiyuan Tan, Xiaoyang Xu, Shuangyan Wei, Lifeng Niu, Chunyun Lu, Feifei
Zuo, Xia Xu

Abstract: Recently, fullerenes have attract more and more attention form people of pharmaceutical

109



field as a drug transport carrier, which also arouses a matter of safety evaluation in vivo, because of
the influence of fullerenes on phase I enzymes CYP450 or antioxidant enzyme involved in drug
resistance in tumour cell. There are three major P450 enzymes gene families, CYP1, CYP2 and
CYP3, and the amount of enzyme associated with drug-metabolizing is closed to 90% of the total
enzymes. Hence, it is essential to research the impact of fullerene on three gene families.
Peroxiredoxin II antioxidant enzyme, as a peroxidase, is belonging to the antioxidant protein
superfamily, and exists widely among eukaryotes and prokaryotes. Prx II antioxidant enzymes
more expressed in certain tumor cells, but nothing to the expression and prognosis of tumor. Prx I
gene is related to the drug resistance of tumor cells, for example, tumor cells are able to resist the
damage of cis-platinum after transfecting the Prx II gene into them. That is to say, Prx II is
closely related to the formation of tumors and its drug resistance. The effect of antitumor deliver
medication carrier fullerenes modified by hyaluronic acid (C60-HA) on CYP450 and antioxidant
enzymes Peroxiredoxin II were studied in this page. The interactions between the fullerenes
modified by hyaluronic acid (C60-HA) or by artemisinin (C60-HA-ART) and Peroxiredoxin II
were researched by ultraviolet spectrophotometry, fluorescence spectroscopy and synchronous
fluorescence spectroscopy. Meanwhile, the rat liver microsome in vitro was incubated as a model to
imitate the drug metabolic reaction in vivo to study the effects of different concentrations of
functional fullerene on CYP450 enzymes. The activity of CYP450 enzymes was valued by
determining the change of substrate concentration. The results show that the effect of endogenous
fluorescent fluorescence quenching of Peroxiredoxin II could be produced by C60-HA. And two
fluorescence quenching model- dynamic quenching and static quenching may be existed at same
time. The result of static quenching of the C60-HA-ART against the Peroxiredoxin II owned to
the complex formed by them when the fullerene was in certain range concentration. And the results
of effect on the CYP450 by fullerenes revealed that the activity of CYP450 enzymes was not varied
after the interaction with the functional fullerene within proper concentrations, which lay a solid

foundation for assessment of toxicity and application of fullenere in nanomedicine.
Key words: functional fullerene; CYP450 enzymes; metabolic activity; Peroxiredoxin II

EFZPE BQ-| MK ERIE B ITAAR
ks BALAL KE MM TAE B
(P EIFEZE Z5% & BN 310018)

WE BN R0, R 2 SR R el &P s 7=, 3t
T 5] B 2256 22 Bl RS 4R N i AR PR R . v P4l KRB 2 ERZEM L2 5, &
Sevage A E EFREH, 95%LEFUTHEZNE; £ DEAE-52 1 Sephadex G-100 EHT4E:
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Al 1AL 22 20 BQ-1: K58 MUK, PMP 744k 5 12 RP-HPLC taill, A
FAERRVEE it i 1R E B BQ-T B R R RTCA )\ BSOS B AR R Z2 Al
AR HPLC A P35 50785 20 R BLh—EE ARE T RSN AR PRSI T BQ-T %t
TR ARG IEE R, BETTRET BQ-1 XN CEERBEN s m ., 4558
R g SRR 0 BQ-T & H EhE . RHE . LR AR . A4 RE. 2 LbE LB RiA
WEA R, A RRBE R E 20 EE 2 58 0. T1%. 10%. 0. 71%+ 82. 56%. 3. 99%LL & 2. 04%.
Hon 178 N 1.137X10°, Mw (EHHT8E) N 1.461X10°, HEZ/HrHdE
#v 1. 285, BQ-T Xf LM i S B AR S MEGE 3 0y 62. 78%, AN KFIEHEE 5 1. 5h B
TERY 41 17%, BQ-T TP 25 H CBEH BRIy 2. 31h, FRAIXIEZH Dy 3. 79h.,
it AWPIUAE R BQ-1 FE AR BN I DU R R s,
Z R BB NI 2 TR AR X SRR EERTE R A A B E Y
1] o

RBEIE 55 ZHE S CEEARH

BiREE: = &, B, DU, (1979-), ZEuERA, Wt fE, mlEdE, mibEs
I, M RIRFEI) K i A A 9T, E-mail:gejian16888@163. com

W) EHFIRAACBH AN ZRitRITH 558 (201410356011)

Separation, structural analysis and antialcoholism activity of BQ-I

polysaccharide from Chinese water chestnut
Ma Xiangwei, Qi Chengcheng, Zhang He, Yang Jiaojiao, Wang Qiuping, Ge Jian*
(Department of Pharmacy, China Jiliang University, Hangzhou, 310018)

Abstract: Objective: This study aimed to extract and purify polysaccharide from Chinese water
chestnut and determine the monosaccharide composition and the average molecular weight of
polysaccharide. Then the alcohol excretion was also clarified in rat after oral administration by
polysaccharide from Chinese water chestnut. Methods: The coarse polysaccharide was extracted
from water chestnut corm by pure water. And the protein was removed repeatedly by the method of
Sevage and coarse polysaccharide was precipitated by 95% ethanol. Then the purified
polysaccharide (BQ-I) was separated by DEAE-52 and Sephadex G-100 column chromatography.
On the basement of complete acid hydrolysis and PMP derivatization, the BQ-1 composition was
qualified and quantified by RP - HPLC according to monosaccharide standards. And the average
molecular weight of BQ-I was detected by the HPLC equipped with Eighteen Angle laser scattering
apparatus and refractometer. The improved Valle & Hoch method was used to detect the effect of
BQ-I on alcohol dehydrogenase (ADH) activity in vitro and in vivo, respectively. At last, the effect
of BQ-1 on the kinetics of ethanol elimination in mice. Results: The detected results showed that
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BQ-I was mainly composed of mannose, rhamnose, galacturonic acid, glucose, galactose and
arabinose. And its molar percentages were 0.71%, 10%, 0.71%, 82.56%, 3.99% and 2.04%,
respectively. Its number-average molar mass (Mn) and weight-average molar mass (Mw) were 1.137
X10"and 1.461X 107, respectively. So the dispersion index was 1.285. The ADH activation rate by
BQ-1 in vitro was 62.78% and enzyme activation rate in vivo was 41.17% at 1.5h after oral
administration with the large dose of BQ-I. And the ethanol elimination half-life was 2.31h in the
BQ-I pre-treated group, while it is 3.79h in the model control group. Conclusion: The study results
showed that BQ-I mainly consisted of glucose, rhamnose, galactose and arabinose and its small
dispersion index suggested the molecular weight distribution range was narrow. The BQ-I had

significant influence on the metabolism enzyme and the elimination of alcohol.
Key words: Chinese water chestnut, Polysaccharide, Structural analysis, Alcohol metabolism

AENEEER (GSP) XTRE;HERIRIRE N R IBHEAE R FI S 47
AR TR B ERL KK B
ChEF RSB 2% & BiM 310018)

W OB W SRR (R (GSP) 5 M R AESEAE L, R RSB N ARTE LIRSS, L%
KA I AE N BH P X B, W52 T GSP X A\ Ak 6 FiIHER £k (1) A oh 4 B 8 71 S R R &
[F A T GSP I iE AU 7= 4 SR B BR S I 12 (1§20, B Ja 43 B 1 GSP i IfiL
FEBEAY R B M AR AR I AL TR SE R, GSP 4l 95% LA |, DUJLRERE
TEfRFI AN 4.19, UPLC-TOF/MS il 7~ GSP EE i LA % C 8l EC K&
MR BRABEREN (SCO 41, GSP Xof HoAth 5 Foft I iR 1 W i 22 35 8 v, P34 W B 22 > 60%:
MV pH {9 7.38 BF, GSP X &5 & BUHER Eh I 45 A e J1 B o, AN R R AN,
Horb GSP XHA4-EHIREN (STC). HZAMERE (SGC). HZMEMEHER (GCDA).
AREAIHER (ST) MG IHER (EAD RT3 B 2R 2 3ol 2 25 SR I i 1 78.99%
90.14%. 62.47%. 93.48% /% 82.00%; UPLC-TOF/MS &l {75~ K K LI o % 5E Y GSP
B fi# =) ; RP-HPLC A& i/~ GSP e 2 25 3kl JH 7R TE Caco-2 41 i IS I 4% 38 5
e R R A K BRI A 45 R R fLiE S TCL TG M LDL-C & 5 AHMIL 2% T
% (P<<0.05), HDL-C &5 (P<<0.05), FFAE4IZH HE 4uft Hor GSP 4140
e AR B B o, ARSI . Rk, R oe 45 SR W GSP 1% i AR 1
FRIATLA AT BE 0t T rh RE R IR B, 0 IRy R SIS, AT R 4% ) i AR 422 2
A, T GSP g2 IH BRI IR Z IR o 115 S pls], i — PR R

KB WA (GSP); HITER: 456887 Hagsml; NRBACHHEIELS]
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WA EX MRS (31100499); [F R AR ZEA QL QLI Zr iR 0
H#%t#h (201410356011)
Binding ability of grape seed proanthocyanidin (GSP) to bile salts and its

regulation mechanism on the lipids metabolism in rats
Qiu Zuohong  He Qianhui Liu Caijing Jiang Huiwen Yang Binying Ge Jian*
(Department of Pharmacy, China Jiliang University, Hangzhou, 310018)

Abstract: Basing on the structural characterization of GSP and using the simulation system of
human digestive environment in vitro and the cholestyramine as a positive control reagent, the
adsorption capacities of GSP to six bile acids was detected and evaluated by spectrophotometric
method (UV-Vis). Then rat serum metabolites were detected by LC-TOF/MS method after oral
administration of GSP at the dose of 2g/kg body weight. And on the basement of using Caco-2 cell,
the permeability of bile acids was determined and evaluated with GSP. Lastly, the regulation
mechanism of GSP to lipid metabolism was analyzed in the rats with high-fat diet during 30 days.
The study results showed that total proanthocyanidin content and average degree of polymerization
calculated as catechin equivalent were 95% and 4.19, respectively. And the structural units of GSP
identified by UPLC-TOF/MS mainly consisted of catechins. Then the average adsorption rates of
GSP to six bile acids were all more than 60%, except for sodium cholate (SC). And the adsorption
rate to conjugated bile acids was highest in the reactive system with pH values of 7.38 and no effect
from food matrix was exhibited. Compared to cholestyramine, the relative adsorption rates of GSP
with STC, SGC, GCDA, ST and EA were 78.99%, 90.14%, 62.47%, 93.48% and 82.00%,
respectively. Then no metabolites were identified in rat serum after oral GSP. The Caco-2 experiment
results showed that the transmembrane transport of bile acids was partly inhibited by GSP. At last,
the lipid metabolism results revealed that the rat serum TC, TG and LDL-C levels in GSP-treated
group were significantly decreased than the levels in high-fat diet group, while the serum HDL-C
level was markedly increased. And the H&E staining showed that hepatic steatosis was attenuated
and hepatocyte arranged orderly. All the above research results showed that regulation mechanism
of lipid metabolism by GSP was at least partly attributed to their binding capacity to bile acids in
small intestine. So the bile acid reabsorption was prevented and exhibited the regulation function on
the lipid metabolism. And the in-depth molecule mechanism about the effect of GSP on the bile acid
metabolism need more study.

Key words: Grape seed proanthocyanidin; Bile salts; Binding capacity; Transportation inhibition;
Regulation mechanism of lipid metabolism

FREES ) LRE R R EHE A YA HPLC-ECD SENERR
BEE, Rk, A, Ak, MR, B3k, Bkt
ChE 2RI EO S, T E R 2R % A U 0 A S =
IL75 FE R 210009)
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I AT R YR o B b R T B AR AT B AR S R Y, il KR ) LR B i 3R )
B, AR A B A B S L . Sk O BRIV A UREAE . 25
A'E FRZE (normetanephrine) A1 8] ' FHRZE (metanephrine) & JLZSI &9 i
(2 g, BE ERFEAE R R EEAH . Btk 7€ M s R
(R By R o e AU & B A N2 BB s Al R M T Bz —. HT L
AW i e LA = W) B AR JE TS 1, R 2% AT DA FH R 0 AN & e 1 s v 1) R
et g (ECD) o A% 48 BV 77 7224 F B 0] (0 1% S Ok B I ) 4 %2R0 S 015
Fr B, HEHTE X OGS A P R, oA R Ok, ANEH T
BEREGE, DL 5 HH UG W R AN 5 R i, DRl ARV S I SOt D VR L 1 PRFE R L
Ay fie S FACU () SPE-HPLC-ECD I 5E J7 i o SR BH 8 1 A2 8k [ AH A% B Xof PR AR
BEATTALEE, i B {E ] XCharge-Cis B ME (i 4, DL 0.2% = LIRI/KIE BV
A, JE 1.0mL/min, AEIEEN+0.8V. fERESRELMT, BE LRE. BL
fER . LAY ERFEME RS EIRRIIEE RS, SEMKE SRR
RIFEIER R, HRABIIKRT 0.99, [AIHRLE 75.22%~116.35% (8], ZIERA
R R R A E I, REUE S . KA HPLC-ECD 77 S8 1 FRAFE b BV
JRINE, FRAFWEREE A, AT LAy 8 B8 40 J8g i R 12 W g EAR A
REW: ERCBAHORE, AR, WEEYEMR, HE R
ELWH: EXRARBHEIESETH (No. 21275162), THAH W TR ¥, T
R R TR IIIH .

IBRELR: E-mail: yanggongjun888@163.com,  gjyang@cpu.edu.cn,
fengfangl@126.com

SRR RN P /R 25 RSB M SR AL B R D B 55
WA A RIGE MR g
(R EZRR2E

T WEHCLBEE. BRk. BE ., 24 KE . AS. . i HEfmg it
11 BRAPGMA R, & FESh 25207, MBI i =AM RS . BUAC
PRANZG B AR T UE B B Fe BSO8R SR (R R R AE 20 B 257 3. AR DL Sk
X B TR HICIR 9 SR W B R 3 2 A R 3 5 R PR SR 1) SR B AL AR BEAT 0, (H
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X AR T B IR 24 1 BRORE I W) SR v ANIE 28 o ASHIF 8 1) B A T 11 A0 58 A (1 4 g
HAR 755 T4 RO HAC R B RAT 2R 24 1 BR 0003 M o i o 4 o FRATT 1 YR R i R
OB ZIAIRA AT SR I, K2 A AN A L A9 1) 20 22 DR AL I 0 Tt L e B ARG
YENRT 53 A T AR T e FEER T (AR (R TTRUR BT R SR BRI 3 R
WMLz —, FRATEE PC12 4HMIEE 7 A BAPBERY, DL MTT A 4 A2 iE %, K
i 1 RS ST (e R AR S P o 45 R VTR BN TR B e TR e 45 25 5 2
AT et v, VRS I o 3E— R 5 S TR LU TR LT 1S 5 %o 4 L A i A 2 A PR AR
H, ROV REE 8. CBERAL s 2 AR E R T Re sk B T Hpt A Re )« il &
KGR 3 2 A = B DY O £ B RAT I TR S, P B R I IR RSB A AT 58
Yeordr, St ke 7 BRER 25 51 B, VST TTRE 32 BN R R AR
YIS e YIRS R R RN H R R B R AN B A

REEW: WIREG F/RZZGEAE: BISHFFEH; PC12 ;T

TR SmiE Bl Ay HPLC-DAD-ESI/MS (TOF)F1 HPLC-DAD-
ESI/MS/MS (QqQ)¥. R F A=A 85 FL&4)
SRS, FUK, W, LEK, mak, 5%
Cep [ 250 K22 A T 0T =2, o [ 2500 KA 2 R i e & TRV A 0 T A S
LA i 29 0 B R IR 7B, Y175 Fd &% 210009)

M REHERECEMHH TIEW T4 BT AR IER S E a4, AT A
A R TR A — A RN B 56 3% IS 72 « AT 5T 8 A HL4A HPLC-
DAD-ESI/MS (TOF) & HPLC-DAD-ESI/MS/MS (QqQ):: A , 75 75 75 % I S 5 1 T
XPHE T REZ T ) 85 MG YIHEAT T A AL 70 B % 8 M K b . | el
TOF/MS 1E/M & TSRS WHHE D T3 7 MR BUE, R)51EE QqQ/MS K]
PV AR AECR R TOF/MS 407 H AR I HL R SRASAH R A S P v 1
FEMLEERN b, 256 AL SR i R B IS TA] L 28 AMRISCRAE AT BT (E B, XHHE R
AP IIE AT T )& X 6 RISV MAT MR A, 3 — BRIk 1
WS E . 2R TOF/IMS Xt 8 k5l 7-O- —WEE AL &Ytk A7 R it 2 nt, B ¥R
YA FREERRG G G AE C s 1 AIEE 3 A A= K IR Hr-Rel /R J B, A= il
FHERIRE B 2436 B 3 4004 BRI, RSl AS 2 B R RFAE B8 1 SRS [A]
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I ELBL T DUBRAH T 25868 (HET- K3 RS IREBD 57 Rz iy, K

I 3-sinapoyl-5-caffeoylquinic acid, 4-sinapoyl-3-caffeoylquinic acid F1 sinapylglucoside

R =M G A HOUENE T KB B G b, i B DU R 205 258 78 & B R = A2

THEHRARN . AHE TR S8 R OINE T K37 W Im PR & B 45 24 ) Ja AR NI 7T

Peft 7 AR S o

REW: Wi T KEZ: Br%0): TOF/MS: QqQ/MS; ZLfEHIE

HEEWB: ExERRBFESETH (No. 81274063), L7 mRALHF R 1% TR % B

i .

JHIRELR: E-mail: fengfangl@126.com, yaoxuefengfang@163.com,
yanggongjun888@163.com

P-$EEE B X 45T B 5 A B R 4 S2 RO 2 M
EHF T, mA, R, RAEF
(L. 25400 5 2 A U AR A0 %, YT9F TR 2100095 2. FhIEZGRIKE G
HRBO S, YL RIS 211198; 3. HEZRLRFEAMANTHBIE, I HER 210009)

FIRSHE R R R BHE i A2 TR ) R BEEYE RS, IR TR ITBUR 2%
BRORE « MBS P R e B BB A N T B RCAZ B 1 o A SC B A8 NGNS 7K >F- 5
BTERT A AZ IR (05 i 57 e i L) B8 7 T HPLC-MS/MS YA e ia g2t
W /N BRI AN 2 A AR T B B, T vk RS e HERRIELT o RFE AR
AT ER . SRR3Rk P-REER A (P-gp) M4 (MDR1-MDCKID J B 4% i 4
2 (MOCK-MDCKIID 73 5l ¥y 8 A4 A1 200 i 0 o2 5 e A AT, 00 7 A S FY #0012
g, ZRFEAEIEFE MDRLI-MDCKII 4 i F14MER (B—A $i8/A—B #iz8)
& MOCK-MDCKII 4Hffi[1) 4.96 f%; RN IIA P-gp #dIFIMHE R A J5, JMEE
2R, ICR /N HI#E B 100 mg kgt P-gp #I7) GF120918 (Al 2D Fas (i
F G4 2h 5, EEAZHASEE (2mgkgh), 45REKHLZ 60,90,120,180
A1 240 min J5, #I4/N BRUIRZH 23 o A B R B9 FE 43 ) o BELZEL 1) 2.03, 2.69, 2.78,
3.92 i1 2.85 fiF; il 4 49 Ao/ 1f 43 P 22 0 Kopbrain A= X REZHL 1 2.05 £i5 . K FH /0N B 67 i
BERBARBER A Z5A IR (2 pmol- L) 1 min, A7 A28 FFH AT 5 5 i fi ¢ o 14 N i <2
i FEFRR NN GF120918 (10 pmol L) J& A7 AZ 08, FH 1) fii 20 43 (1) 5 32 S 2 14

116



AT R IAAZTR & P-gp B, /1N BRI B BB 1) P-gp X A A2 B8 14D i 4
A B P BEASAE FH AT B8 A2 PR A AZ B0 FR 7R AR I R G0 R AR 25 U SRR IR 3%
FAME I T AT S P-gp AHEAER 4> FHLS], RIS B2 BEAEH . 8
SRR A GBI RE X AR AT 3T 25 45 1 UG R T Rk .
REEE: AW MAKBERE; P-FEE N

BEETH: ExERBFEETH (81202989, 81102819); VLF74A HAREI I 40
H (BK2012358); 2445t & 5 % 4 il 06 ¥ B i SR 6 = TR (DQCP2015MS07)

MM EYIALRNMX 5B R BIE R IR E B 575 AR
REH FEN KA F4M LFF 2 2% AWK - TRAK
CR R 2 Rh e AL SO RIS 2B 2540 0,
FARLGYTAEIR 5 TURE 5 A S %, 100050)

P A B AN g, e AERE DX SR R B[], S Aot 7 AR A [ o e
RZIVINE L B AR RGN A LIIX o0 A BRI RE, S ariri R I7i%
P T HE Bk . LC-MSIMS J7iE4E R A ST 5198 . ZEEL. B AR TR BE,
FITN 259 & B %AW oy TR — 28 BT K7, EFR T HYERE L
SRE RN EE R BB TS R R (AFAI-MSD AT 3R
HUZIAE BAR BN AN [F) 2% B AL 2R P AR B & 2 Rl e A5 S, (RAGE S 55 15
JEE HME CAE R S B2 W AE A 2 (R 40t 25

TERT AR SO 3R b, ASHE TR A« AR RUTRAE i & B R0k BE (LR AR A 4
ZAURE M, DL ST T BRI BT B Fm o 28 [ I 72 BEAT RS 00 s U RT B 4 /N Jo i R AE
L, SEIMEFIEAEE . BN S, SR R AR 25 e R U
I FH 5 Vi 1) v 20 P e HERR VR MR B T4 IRl I BRI B 7 & 2 Bl BE A
& e 5B A A 0 T R AR TR, R R AT IR A () A HE R o B AR IR S, ST
TP B AR J7 % (QMSD, R BRI SEBRAE P AS h 4 23X (R 25 M A 0t 25 &
Mo AifE B

FIH ER 20T LipEmul 3R T A AR E SRR RALA] TiEE
MBS @E R (R BTN RSN (AERALSAED . BRIk 4 F
i FIE AR SRS HE IR AR Y rh o A AR AT TR SRR RSB, BB
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BEE ST TR S B B B AEZNE XK, AR R E AL B A
TR E ALK, M AT B X, MOAER iy R R LA A
X3 Ai 25t . SR Zi0G, Z9)TE 15 min BRI AT IA RO 4H 41, 75 3h PiTikdg, 5
RISATIARAE I LN ADRTE R 4 Fh 542 I 1) 77028 e A SRR AL 2 H B A SR
Ko MEAL R RN REH SR 28 AEA. 2R R,
SENT T SR E B ik, A R AR T RS AR BOR [1E B
e, AT SRAG 2 AE AL S X ¥ 0 A AR RILERIBIE FE 1 B AR 2, A3 SN R e
3 R SRR R I B
KeE TSI TR FUE R e R B AL A

118



G



LT EABRENEEARNERN S BT R LR B0E NS
BAFL ZMALT, KRR el A, Kkl 25!
(LZBPBEZ R, AN 230031 ; 2. %@ PEL S —WEER, ExT
PR 258 R h 2 R =it s, ZEE e 230031

HE: BEY LUE A BENERR N TaEs, 25550 1RO T 2 Bk AT 5 AT 2 kg TR
or S AR, DU T B R RN LS . 733 A RGBAR il ik (HPLC)
PR I3 B B B C AT A 2 i I i B M g0 8 Tk S BRI S B AR Ak, AR o) IR IR O
Hr H R PR A AL, JF4G & 2B R R, HEWT L ] RERC LI R
PLiil £5R WK A IR TR 2 ik, A HICRIE B PO IR A7 AR AE L Bk
AHT AR RA AR R R, IR RIS RR. AFRIEREE . FlRHER. e WKS
A WG S e 2 G

KRR HAEANRE; W OGNS HRAM%R

Discussion on the Mechanism of Reducing Poison Based on

theContent Changes of Triptonide Before and After Compatibility
TANG Li-yu!, MENG Mei!?*, ZHANG He! JIANG Ying?, XU Po?,
ZHANG Jing?, WANG Fang?,
(1. Anhui University of Chinese Medicine, Hefei 230031, China 2. The First Hospital
Affiliated to Anhui University of Chinese Medicine, Hefei 230031, China)

ABSTRACT: Objective Investigate the contents of the toxic constituents of the Astragalus in
the compatibility of Radix Astragalus and radix in order to infer the possible compatibility of the
mechanism. Method Using high-performance liquid phase chromatography (HPLC) ,We compare
to analysisthe content changes of Triptonide before and after Compatibility, base on the chemical
component level to analysis the reduction of toxic material foundation for change, combined with
traditional Chinese medicine “The Fear to Death” Theory to infer the possible compatibility
attenuated mechanism. Results When Astragalusmongholicus compatibility with the hook ,it forms
a kind of relationship which is mutual antagonism and interdependence, fear to death to achieve the
purpose of reducing poison. Conclusion The compatibility of and Tripterygiumwilfordii can
decrease the toxicity of the hook.

KEY WORDS: Triptonide; astragalus; HPLC; The fear to death

120



& PR EE R E e = B A KR 3R pAT A HIRE R EBR I HERR
BRGE, F&, BB, e, ER, ILF, R, BW
CEBP R AR 25508, AT AR ST R E AL =, &8, 230012)

BaY: 8 RO (- R 55 B YR 5T 1 AR K Cultra-high performance liquid
chromatography—electrospray ionization tandem mass/mass spectrometric, UHPLC-ESI-
MS/MS) il 5 1 7)1 9615 48 (Adjuvant arthritis, AA) K BRI 75257 (Paeoniflorin,
Pae) ¥ JE, W7 Pae £ AA K IRAK N N Z51R38h 15471k . F53% : UINEF 1 (Geniposide,
GE) NW#r CInternal standard, 1S), ¥ ACQUITY UPLC™ HSS Cig (100 mm>R2.1
mm, 1.8 pm) A, PLAE-K (0.1% M) AT H B, WE N 0.2
mL/min, FE#EN 25°C; A EBZEE T (ESD, 2 MM (multiple reaction
monitoring, MRM) 15 7\, Pae A1 IS B 141458 miz 479.4 — 449.0,
m/z 387.4 — 122.4, %55 (120 mg/kg). # (60 mg/kg). % (30 mg/kg) =&
Pae [ IRHE B 45 24 Ja &I 1A) s A L 25K B2, K 1 24k B2 -If 1) (C-t) HdE 4 DAS 2.0
BAT G, BT SRR A A B 2SR . SR AA R Pae
£ 2~2500 ng/mL 3 Bl 9 2 11 ¢ & R 4T (R?=0.9992), & & R RN 2 ng/mL, Pae 7£ &«
R 3 AMKRERI . HA K% E (RSD) 1)<<8.6%, IMLIXFF SRR, FHIAIK
WRENE (RSD) ¥1<<5.7%, Pae 5 IS HJ-T- 3R AU B 73 73) 09 98.4% Al 95.1%,
SIS LR RLN N 101.5% F1197.3%, EIF AA K ERIILZE A A 5144 06 i TG4 - Pae
[ 110 24 % P - I ) R 2R 79 & =AY, H Cmax Al AUCo 24 n S R I FIF AR D1
“5i: BIHILL GE A IS ) UHPLC-ESI-MSIMS J7ik, #AEfRIfE. Pull. Ltk
5if, REUE, PN Pae 78 AA KB4 Py I 24 9 B I 5 S FL 254X 2 5%
XA A2 UHPLC-ESI-MS/MS: e7ilPEM T 2 KR 25180 1%

LCMS-8050 il xE A R I 3% A9 3L ZE AR AL
ERW EAM R FEER
CEEAER (FRED) FRAR 28085 100050)

R FEIRIN, JUHGR I RO A b NS A R AR 0, AR GEHiRTT 254
Rt P RS AN ISR B PR, 1 EL SR8 BB VR ORI A AR I8 1) v
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AU ZAE IR (GLP-1) 75 MU B 55 s R 1 00 BE AR JBR S5 3R 40, 1T IR T I U
ToUbAER], T BLHARS G WA N 1) KB AR, AR 3 AN 22508, BRI AR
e PR 254 455 FH 52 1) 7 BR 1l 5 R AT R B — b A 55 75 B [ ) 1) 2 7 40 B9 43 31 11
B39 G R IR IV 22 IR S FE TS 5 ik vd A A K R R T ELAT TR (R e
RO ThRE, ARUE hLE, FEIURIBE BRE IE T 75 T B R4 ARG R S FH I 55

AL T — P i RO LR A LC-30A A = EE PU A A J5 1% A%
LCMS-8050 B FH I i M 2% i S ZEARRRIKI T ik S 2 KL A 2o R iF, Je REL
KT 0.993; FEPESZIGAE FRH: FLAR B I R R0 i ARUAE 6 B v AR 22 43 1 0.03%
M 4.21~4.67%2 18], IXEAEHE REF: HAGERGHIFR DY 0.01 ng/mL, E&FRJy 0.03
ng/mL; #E5IIFRA X [EISCRAE 30.4 ~ 34.8% 2 8] . 1% 7 15 E I 2% 3 i vh R B8 e
A B AT ARG L R RO I s K R i 2 g 3 ZE A

KBEIR): OB A S F VUM A SRR KRR

LCMS MEEAHFHBHEFARSE
o4 ZAH iR RAEE
CHEAAERE (R ED) FRAF 28085 100050)

BE: WHIKNIARIRUKT, R HR R o T B — b SRR dh e —
RAARPNAAE . A E LR B R, e T dh. i
SRR A RGP 5 (T Y e K e %, I 1 AL Se i A e ml R A S5 AR IR R A 1
Yoii, HE R IZ R0 5 5l K F 2 Ak i . ke — A N BB R TN i 2K 7
it JE T FE S BRI . W EWT TR AL JREE VIR AL (H 2 AN RAS A R
RE S RS- I I P 1~ 3% ) 2 i P 135 200, 10 B R UL AT S 3R A~ 2 IRAF K

giil

B B R OR A S2 BIRE R 5 AR 29 o0 i AR (AL

AR SO T P A A e RO B A LC-30A A = . U AR A Joi 3 A%
LCMS-8040 JE&FHMIE A A 1 F R 2R I & BRI 5 ke R il 1) S i Jis AE I 2 R
KM, LIR CBRAFIUS , Gk g LA Hro SEIRgh RARWI: ££ 1.0 ng/mL~500.0
ng/mL HZEVETEFE A, RHE A 5¢ SR80 0.9999; MRIKE M ARPEIES: 6 IKitkE, I}
B o 1) RO TR R P R KA o O 22 3 J31) 0.186% 11 4.072% s Bt FE it (11X #3 A6: HH BR AN 5
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=R 54 0.05 ng/mL 1 0.17 ng/mL. 1ZJ7ikmERE, HO#EE, THTFAZAR
G EE N DSk R R AL S B E AR AT
FIBIA): eI S EIURAT SR Bk BREREK

TLC-Dynamic SERS JE{RIE# M LE F% Fha 3SR s 25 b AESE AR N By
wEZY
T, AEE, R, g
CEZFE R, i, 200433)

O Aok, — AR ZON T IBSREHF Rt 78 i s 2 i ik i ik 22 254,
AURE N A A B A FE T SRAR K gy, BEREL T iy . Bk, SR
S PRI S 7 VAR 2 R VR N AL S 2 AT IR DR A . A AL
PEH T — M RS G 5 B A R Y b 8 % ik B (TLC-Dynamic SERS) 7
%, FE R TR 10 S 2 b 2 TS VRIS I A 22 25 o S b B2 R R RE TR
I 2GR =R BT 0 55, FAESRAMT T eI BE A, DATALK) 500 H 4R
RN BN AR RT3 s h 2 A RIS, SR 5 P 5 2 ohs & 61 G AT B A Rl o FRATT AR
B U IR ET 53 7582 7 ANFIE AT 514 SERS #ABifIsmg, 45 5% 8 50%
A= S BR SERS AR, 1 H SERS 55 B ANFaE . 25, ATE BT
[¥) TLC 15 Dynamic SERS B H i1 5 5 R0 T SEbrAill, %k T T USCAR B+t
1% S Mty 2 o R 2 R AT AN, 5 SR R B PP AT — PR S ARV o 10 P i 2k 2
ZIVIBEIR AR IR AR o R 1 3E— 2B 41Tl 1E 02 P Mg 288 mh s 2445 o FH 48 L 19 8 1 3
VBAH B3 D0 AT AT I 1) SR BBE R 3% (UPLC-QTOF/MS) J7 b AT 6, &5 % s
SR IGRE S RIS I BEER R TR IRAR, 45 R 5B # L) TLC-Dynamic SERS J5i%—
. WXk, —J7, TLC-Dynamic SERS AR 548 #iff) UPLC-QTOF/MS 5 A A
bt , KR4 T 43 I ke il (B 1], 55 —J7 THI, TLC-Dynamic SERS 5 &4 1) TLC-SERS
BARMU, REERE T 1-2 MUE S X 5 R BORE E P 75 7256 HoAth 2 7Y
B BRI RIS R S, BT LU AT SERS (1 SEBRAS I B F $2
f—EHZ%.

X RS, SR RA 2O6E, Hh, T ARES N
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s
Spotting TLC separation Location DSERS detection
Fig. 1 Schematic illustration of TLC-Dynamic SERS for on-site detection of antitussive and

antiasthmatic drugs adulterated in BDS.

B HE O EREE M R AP IEERMA L ES R
W, Rk, 4

(58 R R2EZ2E0E, i, 200433)

HEE: ARk, —Serp A e GO TN AL, DLSESR AR 2, 7R 2
JEVEAR AT 24 5, SR 2 i R AR I P9 6 — T RVR T RCR,, AE 3 I o
H A FE R B, S rp A R SRR T2, R T T
fE. AHLL HPLC-MS, GC-MS, CE S5 417715, AN GIEER I f,. PRl g
1, 7E R 2R35O B PRI I A 2 A R AR A « —4EAR DG T S 20 AN 1S A 4
&, BRI RGP, A HE I BRI T o (H R 2 A B 5 B
JEARGE 0 YR DS RE, RGBT — S R RI A o B85 T HEAH A AT, g A
BEEER 5 R 2 MRS , BENE 1T A SR IR 46 — 4EAH DO P RF RS R,
R BE AT I A R o X H DAY IR 2K h 24 (SHIM) H R n B4 R 25 B (Ep) M 81, [
SRR A 26 1 7 B 24 ARV AN AR 2 24 S (G DA I R R, R s 43 I
Wmas R,

PA—Fp BV IR 25 (£ LC-MS ARG S & BRI R 25385, Foil &
A R R <10% BB V25 o 23 SRRt &, B mp 24 S 40 BH 12k o 2433047 KBr
JEh, % KBr AR Eesh, TEA RS TN RELIERER], 6 Ed k47 ik
LS, EPEAE R BOE RSS2 S U iG] . B RS B — 4E LA g T
B 749em T N IR YR B A A ARG, (4R SR A B g A 1A B Figure 1.(a),
Y FFAE 730em ™ A — /N K& Figure 1.(b), is Y — M1 %434 LAS Figure 1.(c),
IR AR R DA R D L oA o AR SRR IR, LR 2 v 247 5 B AT #5658 — AR DG 43 M Figure
1.(d), WTLAE %A BB BRI AR I .

KA B gEAOG AAME PAB
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Figure 1. Syn-2DCOS of Ep (a), Syn-2DCOS of 5% positive SHM (b), Syn-Pro-2DCOS of 5%
positive SHM (c), Syn-Pro-2DCQOS of negative SHM (d)

BATXLhEFEXBAERAR N ZERNFIH R
KL R OR? KHEAT, BEET, Rl
(L HENRMRE S ZH RSB g 2= Pt 7t s e R =
L 200433; 2. LW ARRYIESE SO, BFTIIYNEE LR, Ll
200083)

WEE . SChivkE(venlafaxine) e —MUFr B HIHIAR 2, S&SE = RPMAL LA L,
SCRIVESE A BRI AR, BAEZR . AR . FETT (fluoxetine) /& —Ff
5-HT FAaHmbil R, H2500E =S RPUMAIZG AL, Frali& & s 8 2T N
A SCHRARE I PR A8 F P B A VR T TR SE, T 9PETT % CYP2D6 A il
R SCRE RO, BR b A0S 0 ZGKE . ARBFF T Ja L T SPE-
GC/IMS ¥l 5E K BRMAE R SCHvE IR FE . PN 2%Z0KIsAL G AT iE A )
Cug [ AHRERURE, FHFRESEL, GC-MS &85 1 Iniiee e & . EMRI&IE T, WIR
YD FAS R B AR AT I, SCHIEFEAE 10~1000 ng/mlL 94 FE I Y 26 M R 47
(r’=0.9994), HAKE &R N 10 ng/mL; 1% J5 1 AN R AE 85~110% (7], HREL
[l KT 50%;: HN. HIEFE % & RSD Jy 5.0%~10.7%.

I AL SPE-GCIMS ¥, %R B N SCHvE S M 25380 ) SR AR DL R A H
SPGIT HISCRREAT THEFL . LR R RS R MERES-F) 43 5 B 4524 20mglkg
SCHIVEE | 20malkg SCHiVEE+10mglkg FRPETT, 0l T 4R 25HT 4524 )5 10, 20, 30min
PAK 1, 15, 2.5, 35, 5, 8, 12h HRHEHUM, FrEUMAE S BN -7 F-201C. I
KA A B RIS KA GCIMS AT b 25 R 25-f i 2% BRI A 45 25 4L i 2
WES TR —G4H, 4315 SHETRKAEHAHN Cnax(0.069 mg/L)
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AUCo-5(0.291 mg h/L) 1) KT B —45 2452 Crmax(0.046 mg/L) - AUCo-(0.181 mg h/L),
H.t A6 45 5L W 2 B a B B 2 e, R AU VTN SCRIVE S AR K BRI 124
REN 154 R E R o $ERTEIR IR Sk 5V TR I, RO H 2590 HAE
FH, 70 2 P 245 R P AT W, T A PR B, DB G 25 ) rh B B AR A A
RV o

X B217): SPE-GC/MS: SChivkaF: JIVT; ZRa071%: WM a/EH

ESBE: RigiimEREE AR b R K FRHMESIE (2014)

UPLC-MS/MS &Ml A M3z s A Z R P8R B R 2R 35
WROLL, AR, |, 2l k&2 pEsk?
(1.3 =Z R RFHE IR IR 3 b, EPR, 400037; 2.28 =ZE R K4 B 419 b
Sk #mtE, #HEK, 400038)

Je CATPEIE I — BB T IS U 254, BT R A — AN A RR
B S F AP RT A, Bt LA S AR S I HUEIR 25N, B ey L. BARE
AP VIS AN 2, (ERF R R, AR S e s & R A 32 R E 1
SRAPER ERERY, 72 Zhi TR RN ) R SR A G, AR F R
100%, & MALEGHRMT 10%, EAEFMRAL T, /£ R TEE SEH,
BB — R B EAR B A A SR, 7R SRR NEE (Al
R4, 2o ZAE NBULE) AR 24 PUIEI, PR B8 AE 3 S 4 3 3o 1 3
ML 259 FERAAGIETT 7 % -

T2 SR PEIH SR AR R4, P LA H AL A s R I 24 R B2 1) 7 vk E R R
AMSIINE, AHIX Sy VR AR AR I TR e, IR AR v B, H R BUERK. A CE
WX IRERAG, D3-S EE-2-ZE RO bR, FREDTIE R AL B R . il
¥ Acquity UPLC BEH Cis(2.1 mm>&0 mm, 1.7 pm)AE:, i h4H : 25 A1 0.01mol L
VHRY: (pH=3.6), FEAETEML, A 0.3 mLmint, AT 4min. FIESAEHE
155 55 B AL (ES)IR: IE B TR IR, ARl 7 24 v AT AR IR 5 467 LL 43530 8 miz
171.3—126.3 Fl m/z 188.1—170.2. /& L4 P3H 2R3 752K F AR P I 24594 B 0
B AT, SR EW, £ ZFuPHHAE 0.5-128.0pg mL™ (IR VS BN £, HAL H
(ARG %5 BE 40 /T 13.11% 801 11.72%, LT N2 ma 8/, AHXT W3R 7E 95.88%-

126



106.80%: ] o IR Ar 2040 PG 3H 77 J adk e ok B AR eIt ] 43 7324 18.23 pg mLt A
1.31he AVEFEAACHRME S, PbRE EUERG, RVEVORET, HOrikE S mifebs @t
WAIE . A5 LA VIR IR 25 ) R AE R, 22 DUIREWRISCRGE, 25520 1.3 /Nt
0, RN 2 R ML 7.380, VR TN T NSO LR R AR, AT
G $H sk L 1L 24 R FEE O T

R AL LBIFEIH; PURIRZY; UPLC-MSIMS; Ifid; 20z %

HEHFEE R AR NWZERNREAAS B SR
PR, Fahdht, AL, B4R, %2, k2, pEKk!, K&
(L =HE R HRERIRR 2B A, B, 400037; 2.5 =40 K524 5B 240 50 i
Hatrib =, #HEK, 400038)

B RRTRE 2E R  VE T R, E AR TO0 L REATIRME RS, B4
B P« R Ao 5t 1l S BRSPS T AL, 3 AF SR R I — 72 7R = A B R B B A B3 PR R A
M, 6 FHARB B 17, H AT 32 B2 R BN AT 58, BT I AR AT A [F]
Tt B AA ]9 AR B0 7 B TR BT AR5 245 7 R B A EE R S, AT DAARSCR
VPG 22K R BRI 24 B 2 AT T SES, HEWDRP R T HAE /N BRI B A AR
oK IS SR I R TSR AT AR IR AN 2%

ASCLL UPLC Ny FB, ZHE PO R B Akl X, @ L8, W
(1) 2 35 IR R B TR BN 5 1R 0 AT 7, TR T R R R IR FaE
PERNIL ST RN 55 1 %2, BRUF BT g 7 VA IR AT AT P o T8 Ik 0 5 G 20 FF IfL 24 94 0 /N B
P - BENE AR SV BRI B, 5% T I VEIAE A A Bl ) SRR AT /N B
WA . S55RERM: 18 JFh 2 KA Rl =4 7& (20, 40, 80mg/kg) ¥ B ik
G, I I B A Tue 205108 1.1940.06h. 1.4940.20h A1 1.3740.31h, kUK
Crmax 7354 1.02£0.29ug/mL.  1.92+0.47pg/mL A1 3.50+0.48ug/mL, iAUERT ] Tmax 7
5N 0.9640.26h . 0.9240.13h M1 1.2540.87h, #h 28 T~ ) M A1 AUC. 4> 5l A
2.2740.27pug-h/mL.6.3532.082.2740.2ug: h/mL A1 12.4142.82ug -h/mL. #£ 20~80 mg/kg
(R P il 2R T TR AUCFIIR IE IR B Cmax 545 25577 2 I 26 1% 43 31l 5 0.9939
(P<0.01) F1 0.9989 (P<0.01), FAAZM ZIEMIC. EIH/NEE B A% 40mg/kg
G, B0 L ML B WSS A0, HAE 20 B 30min A B EE, 1E
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20 VR T AN RTINS T jid R I LA 0 A LA BT A [F) . INEEAS I3 1 DU S £
FETRAE TP h & A e M, GRS AR, R R A g Lo IE AN ZH 21
ASCEST T A REAS P R R T B2 1Y) UPLC-MSIMS N E 75715 B TR BRUF) B
MBI A RF AR B, %3E TE RSO B bR, ELIR BR R AK. ¥ 15 Ja BB /)
SR IE IR P B i s S 1% VRN AT RE 2 AR I R A LR BEIE, SR B i
R BE 2 A2 P M s AR R AR B B, (R e B A, i
VR REE L I 5 o
KA. Rl A s A0 UPLC-MS/MS

BEMEMTSEAERK-BUELAKARTHRERRESETS
AILEBEAMHEEER
FHI, I, EFE, EA4E, RemE”
(R BIR M 5 2900 7 TR EUE W TS s, [P IiE Ko 5 24 % e,

FE#K 541004)

FEEE . 2595 5 A0 BOA BLAR R 20 25380 A2 A8l ) S A s M A
M, ZERRE S (Amlodipine besylate) #&—Fh45 8 7 Hi4E 7, FEH TIHBITE
I AR . AR SR F B A OE AT 5 B A0 K- Ak 2 R OGIDEFH FH T BF 7 R T
M E - 5 s A E AR . SRR R S Hh-r 5 A s A E AW g &
IS} 6] A 220 min, A4 BhSE A IHE A 50 min. HHUGETIS 4 340 min, B AERGE
HrEFE A 60 mine XL A G FNENT, R FHEE 75 4l Bh 4l & AU AT KRG T 5556
IFIE) o SROR SR T TAR AR EAL . A pH 73 BB MR FEAT pH 5%
RIGHRE BRI o FERRAL ST, 15 H R R ST (1 2 G FE R 1.8107~2.7x10°
Smol/L  (r?=0.9963), #i IR A 5.0108mol/L (35, n=11), X} 0.90<10 mol/L Zfi#
MR 2 ST PR UEE AT 6 UGELRIE, W m AR (A RSD 4328 1.9%F1
1.8%. F A OB AT- B A0S FELUK- FRAL 22 AOGHI TR IR 2 S 5 N s B R )
MEAEH, BHRBERE ST 5 N E A EANgSahm o 1.28, 485 HECN
6.21>10* L/mol, %45 35 596Gk st Fu 45 A W) & o TR SR, A
G, R TR IR 2 F U F- 5 N LIS B8 A AR R SR T — Mo ik
KEEIR: EARENT: BAERIK: BAEROL FERA R, HEH
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Simultaneous qualitative and quantitative determination of compounds
in Turkish galls by ultra-high performance liquid chromatography
coupled with quadrupole time-of-flight mass spectrometry and high

performance liquid chromatography-photo-diode array
Jing Gong?,Qiong-Feng Liao®*, Zhi-Yong Xie®*
(3School of Chinese Materia Medica, Guangzhou University of Chinese Medicine,
Guangzhou, 510006, China. ®School of Pharmaceutical Sciences, Sun Yat-sen University,
Guangzhou 510006, PR China.)

ABSTRACT: Turkish galls is a dry cecidium of young wattle on Quercus infectoria Oliv. It is
formed by the parasitoid of young Cynips gallae-tinctoriae Oliv. An extract of Turkish galls has
been developed to treat chronic ulcerative colitis.Howeverlittle is known on the chemical
composition of Turkish galls,so far. In this study, an effective and comprehensive method was
developed for the simultaneous analysis of compounds in the Turkish galls by ultra-high
performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry
(UHPLC/qTOF-MS) and high performance liquid chromatography-Photo-Diode Array (HPLC-
PDA). Qualitative analysis of all the compounds presented in Turkish galls was performed on
UHPLC/qTOF-MS, a total of 24 compounds were characterized from Turkish galls, including
Turkish gallotannin  and gallic acid. Under the optimal HPLC-PDA chromatographic conditions,
quantification of gallic acid of Turkish galls was achieved on an Synergi Hydro RP-C18 column
(4.6x250 mm, 4pm) using gradient elution with a solvent system of methanol and 10mmol/L
ammonium formate at a flow rate of 0.8mL min™! and detected at 275 nm. This is the first
simultaneous characterization and quantitative determination of multiple compounds in Turkish
galls from Pakistan by UHPLC/qTOF-MS and HPLC-PDA, which can be applied to standardize the
quality of Turkish galls and the future design of nutraceutical preparations.

KEYWORDS: Turkish galls; Turkish gallotannin; gallic acid; UHPLC/qTOF-MS; HPLC-
PDA ;Chemical constituents.

HPLC-DAD EREHF i 6 FmEiEiRA AR BN R
ML, TE2 ZMAk?, HER, FEES, Fm S, HFER?
(1. STPHPEEZBE, 52 5RH 550002 2. 5rMMEERIRA:, SR StBPH 550004 3.EMIEE
a2y an ki BT, s SiFH 550004)
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HE: BRY EL R0 ik (HPLC) R R AMG I 2% (DAD) I 5E Wt 6 Fif
IR R R BB RN T Fa5k FEAME 5% TR L IETREL, Z20 Y QUECHhERS
T, AR SRR, TR R A . 5 6 FREIETEER R 1
BRIRL B, B RIFMLNE (R=0.9999), EEM. e, FEER (RSD%
BN 4%), SR EGAR . H R = =N R B R R R 384 (RSD%35) /N T 1%),
H PR T 95%. 510 AvEL @ik, #IERS, RBUES, SHT49F 6
Tl A U T A 24 P B P e U
KEEA: E RN g - R AMEN 2% (HPLC-DAD); Z-4h; M i R 2% s

25k
EETH: 1 sME . SRR SR & AT & ESRFE& [2012]4001);
2. st AR TR BEHE SY #[2012]3061 5
BEIEE: Vreeil, 2, FARZN, W57 08 a2 5 i B4R OB R 78 . E-
mail :1500368608@qq. coms

Study on the determination of 6 Fluoroquinolones Residues in milk

by HPLC-DAD
Yang Yong 2, Luo Yi 2, Wu Linlin2,Yang Juanyan?, Mao Xiangjun®, Xu Qianli®, You Zhenggqin?
(1 Guiyang College of Traditional Chinese Medicine, Guiyang Guizhou 5500022 Guizhou
Medical University, Guiyang Guizhou 5500043 Guizhou province food and Drug Inspection
Institute, Guiyang Guizhou 550004)

Abstract: Objective To establish a high performance liquid chromatography (HPLC) series UV
detection (DAD) method for the determination of six Fluoroquinolones Residues in milk. Methods
the samples were extracted with 5% acetic acid and purified by the improved QUEChERS method,
which made the sample solution clear and easy to be in the sample and protect the column. Results
of six fluoroquinolones components have reached the baseline separation, has a good linearity (r =
0.9999), repeatability and stability, precision (RSD were less than 4%), recycling rate test of low,
middle and high concentration of recovery rate were also good (RSD were less than 1%), the
recovery rate was greater than 95%. Conclusion this method has high specificity, simple operation,
high sensitivity, is suitable for the detection of 6 Fluoroquinolones Residues in milk.

Keywords: high performance liquid chromatography with ultraviolet detector (HPLC-DAD));
milk; fluoroquinolones; drug residues
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SR PR FRIBEIZEW I R HI & X A T RNARS IR R 54
Fd, RIS, KEW, FF
(HEZRBETRY:, 5707 LIRSk, L, 200237, E-mail:
Huping@ecust.edu.cn)

A £ T —Fh B A 5 I B R AN R A AR i P B T B s A B A
(HXLPP-SCX), FF#HAE N SPE HKL, T A IMLIE 1 KUFH DR e b 54 A i A
AT FEFF AN AN - (1) 383 v A2 B SR S AN VR B BR A A, ] 4 HA B2 H)
RN 2~6 um. FLAER 2.1 nm DL LR AL 801 m#/g ¥ HXLPP-SCX #fig (& 1
B, kAP IR E S, [FIREE G T RIS R (2) KSR
Waters Oasis MCX IERHUEL, SR &I, Frifil & P i A S s fH B L s &
(2 %) AR & (2~5 fi5), EWHRIE 0 rE B B SR B A (3D Rz i
454 HPLC T N IMLIE s e | M ne FIUE =l e v B 1K) o A, &5
RIBEAMERKREFEMERATH (B 1T, FEFRIEER, & B K=
WL INAR [EIS %y 83.1~94.6%. H N HIAIE M50 AT 4.9%H1 6.6%, fo i R
(LOD) JGHI2h 4-18 ng/mL, 543 & SEPrta I 75 22 R i, WHRSE & S AEs
AAAD: (4 FZIPER TR, 458K, B Rm A LE =R 4
RS IR E T IR N (P<0.01), KA H A 2w KU K 259036 77 139 A\ v I
R%ﬁ%%%?ﬁﬁﬁﬁwuﬂrﬁoﬁ%,5$%mﬁ@m¥ﬁﬁwﬁmw,m

= PP BR A AT BE S A B TR A2

aéfﬁﬂ S S B T AL S RN T s SPE SERE R &Y FTALER B
AIE!NACN /GA FeCI DCE Q. H280. Q’
pé’lli‘é precptatin hweﬁé?ﬁﬂ.‘?k"‘g O’ sufonaton Q’
S0OsH
HXLPP HXLPP-SCX
40 thoutSF’E 3; = m==Heathy controls
—A_Jh&\ ==Gout patients-low UA
| mmGout patients-high UA
0/ , 24
404‘—“JJL th SPE 1] ——
: 2 ] ﬁ Hlﬁ
0, : . : ; 0
0 5 10 15 20 Hypoxanthine Xanthine Inosine
B 1. o BH R Rk v S R e CRIED S H T L7 Hh i U SRR s 0 1 23
fr CFED
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ET ARG ER RN YIHE L BB TR NI FEREHR
LR, RERL, TRBK
(B R2p2i2Ebe, HMKEDY 601 5, 510632, )N

25915 KW IR UTAR (Drug-induced phospholipidosis, PLD) & —fh 24415 & ) ik
JEACH R IR, FERINRKEHRAENRAN L ERE7 2 = ME. Bil, ©F
JUE 2 i 126 245 W e 4l 72 N BRBN YDA N H A AS TR 2 i g UAR 75 & XU, T
XA YRR R T TREEZY) . 16 PLD i RIEFEY, 249 S50k 5
(AR, BiKEGEKIER 53R PLD MK ZDIA% [1, 2]. Tk, T
EIEHR Y PLD WU R 26 AR 4 V2 i, il fe N RS i, SR E ) S
BNt [3], MRBiiRmsh il [4], BERRIEEAARE [5]55 . X Lo (O3l A5 Y 5E A7 ROl
24545 A0 B 2 [R] ) 22 B ELAE A, i ELAR P e e ) B A Y, iy A 454
fEj B DU ARG W RS RAMREEE 20, 1Ey PLD RS B 7E 245 MR
P AA B RN AT R REW, BENLEIY 70 24259048 Bk DY Fh (i
B (R B 2405 FOF % PLD R34 S0 R 4 B AE DG, B 47 F () Tl T
JE T 22 2 2 (PS) 2 B TS B (v i MEAAAE 3 e 1B B A H PS &N
LEKC R R B0 TR AL 2 AU 5EM, &I PS &0y 20% M)A S L HY B 1
(TIN5 R o 5 CL R IE B H AR SN 7 VAR b, VA B AR SR Ak SR IR LT, MR
[Eim, BA#—BIT R FRTR

R B T R R B Sk R A R K R I 32wt Z B R AR B H A R
FEFEHR
Mmi A, EERE? NEY MAa?, pErl, mAEL
P F L
(L AR MR ZEBETT 04 B 2 T S IR 24 24 1 S SE iR &, R 221004, 2. VLI B & 25
B IR FTE, B At 210008)

HE: By @ZE KUK o LB By (APAP) K HAC ™ 1 4 b 1
MREEY) (APG) FIEIERRES &) (APC) R BN s BOBUAR € ii- 5 R 1 o A
MTTIE, IR R K B A X O I e i 25 A 3l 22 OB 9T . TvR s A SCR
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FHUTTE B (VAL B ML RE S, ZRCA I bR B4 A Waters Xselect ™ HSS T3 £ (2.1
mm x 150 mm, 3.5 pm), VisIAIAN ZHE-0.01% F B KIS (10:90, viv), ZEFUEt,
JE A 0.2mL mint, KRR 35 C, BEAEARFIAN S pl. G SRR H 5 L B

(ESD IEB T4, WiERME: 3800V, & TEMEBMEEE: 350 C, WAL
71: 35psi, FiBAURE: Sarb, Z2HRMNEF RN (MRM), APAP. APC. APG
TP A 2% B AR I B X A A 152.2—1102 271.1—182.1. 328.1—-152.2
180.93—124.2. #5R 1fi3¢+ APAP. APG il APC f2kit: i 4> H)A 0.046~142.86
g mLt (r=0.9998). 0.023~71.43 pg-mL™ (r=0.9982) A1 0.457~2385.71 ng-mL* (r
=0.9985), MR/ y: 3.7 ngmL?t. 14 ng mL™ A1 0.73 ngmLt. I 35 J5 ok %t
TR B AR = e ¥ E T4, APAP. APG Fll APC (1 AEEY B[ %) 5l
KT 89.1%, 75.6%, 74.5%. APAP.APG Fl APC {7772 [FIUS 3 4371y 100.9%~105.2%
98.4%~100.7%#F1 95.4%~100.0%. HHMAIH [AIF5%E (RSD) ¥J)/MT 8%, £ 4 T
RIS E 72h APAP. APG. APC i tE RIF. L& AT AL B
YL B2 w5 R TR oA fff [ B 2 00 K BRI APAP S FE R FRAR U 72 ) APG 1
APC, &M T APAP J AR =W iy ifil 24 P Aar il A 2 25 AR AN B30 J7 25 2 o

KHIR: X OBEEEEE: X BRI R IR G X SR SR T

PERERREE A0 WU - i i B

F i @il REBUE R A AR E A MR A e AHE= "R
RE
eF, FEH, BEL, 0, HEKR, KEX, TKKS3
(R ERR 2228 — I B R B 250 %, BEat, 210029)

THE: BR Al Rm PR SRR MR e WU i, 2R g E i
THENEE RN 2R B, ARSI T, FRA T I S T A - R T T IR
7% (Chiral LC-MS/MS)  [R]II 5E A 3% rh A e A4 e == R B B2, FH T35 H
A R =2 R MR I 2= R bk 45 25 NAR 2GRS 22 78 . ok MLRFEAZ C
SO R A G, B RIS R G HE(T Chiral LC-MSIMS 401, ailidetE: ikt h
CHIRALPAK IC (4.6 mm x 150 mm, 5 um), AN 30C; M N4NE @ 10mM 4
M (% 0.05%ZF8) =50 :50 (VvV); iy 0.6 mL/min; HEAEREAN 1 pl. ik
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BRI R, ZERMEN (MRM), BBIE ST (ESD, 8T NIES
¥, HWEREESA Medium, S75A0N 35.0 psis AL SN 45.0 psi, REE SN 45.0 psi, &5
TFAGHL R 5500V, EN 450CT. 2R RO LR R AR FI bR (R ZRERIM 25
PR AN L Al dEE = 1A R RO AR F R 23 i 0V, 10V, 22V R 155V,
MRM 0 85 75 22 2R e Xof Bl S A R 370.15252.1, ARN 346.1—198.1, Z5R
ARSI, MR 2R B AT IR RIE s MR b e BE =2 RALME L e == R e
WNFRII T PR e i@ 22 h MR R BRI 0 93.9%~106.8%, 45 JiE == 2R i A 1)
SERLAIAR DY 96.2%~105.8%, W FREITRELEIWA Ty 105.2%; e ig S A fie 22 R hi e )
LBV FE 40 5.00-3000 ng/mL, ZeMERR R AR mr AR AR R AL A
& %5 351 /N T 15.0%, LLOQ ¥ J& FFtk oy AL (S 28 B /T 20%; i 24 R ke %
ATHE L R PRI IEREALE IR E 24 h Fa5E, -80C UKk 59 KfaE, KEHM 3 Ik
Fasg; FRMlVAE B shHERERS T E 26 h Base ME R . 7EMRREARMRAE, AbFF5
AP R ARG N 1) 25 R iy oS B SR R AR ) R AR AR EL AN . 2538 S T A A
L3 o 7 TR AG e 22 B h MUK FE Y Chiral LC-MSIMS &, %05 AT T4 I A e
22 ZRP TR SR FH 22 2y e f R S IR R N I 25 ARBN ) S T o 1R LR FEARAE,
Ak AN 53 AT I R ARG W B 22 B A PR B S A A () R AR AR LA, AR A T S R
NARZG B ZHE T8 AR AR R I A5 22 R B e [ 7 8 22 R p e AL

KBEIR: FUEAE OB A R R 2R3 7%
EWAER: TR, FEATLZIE, wygjsph@163.com.

K5 FENC AR IR S HES-E [ ”-LC/ESI-QTOF-MS/MS #
ARxA B MAFFE EFMERISEHE R B RENEEEERSRRERE
iz
BT, MERA, BEE, AwE, LE, AR
(PR EERL R 2%, ™ at 210029)

2 25 3 R A M O HE L R AR AR R 2 O B SRR R
BN TR 0 B EEB . AHIFFE LA rh 2 B4R F Oy BB S Ak, RA BT £ R
T)E B SN2 ERER A FENEER (MIPS) ATFBL, R4 5 &
FWETT . DAL ge b 25 R AL AR AP R I FEXS 5, DL 2 UG IR 1 N T fE R
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I, R WIERIREE NASHGH, RE 5 T IEASIRA, PUERE (PD)
K EK-8-O-p-D-Hi &bt tf (EG) NEM /T, 73 7l&EH PD-MIPs #l EG-MIPs. K
FRLVEE B SR ALY (4.0gkg™) 5 s T-IRSC A o AR HEEAR 5 B[R] s Sc B i A it o
K FH MIPs B2y BRE AHAEEL (MSPD) 454 LC/IESI-QTOF-MS/MS #HiAR, XAl
B AR P S AT B R AR A R AT IR B AR A S e . S5 SRR, &
A MIPs B (i AE 1R B RSB REmmNGE, DUERTAN S, IR B KRR
WEPEM BHEAS 5 BORGE, 30s N SERBETE S B, BRI ES O IR AR,
fai iR fE A . LM ENC 13 MIPs 7 20min PIEFIIR BT it P, RHEA R
TF IR 5 27 S AT s 1% . R ECIREA 1S PD-MIPs 5 EG-MIPs W ff 75 &
43 AIEH) 1445130 mg g 5 79.4709 mg gt, RIAEBABRKMMIH AR ERMERE
#H, PD-MIPs 5 EG-MIPs 7l %R G5 EE R GY) B A RIF k8.
HEHE MR RSD<4.16%, f2EPEili: RSD<10%, F£IH MIPs B R IFEBNE 55
EVE. WAL, Bk 8w EI7E CRATUE, BOREER, FEAHZERD L, PD-MIPs
1 EG-MIPs 7 Jll SFAH R S EER R =B ER L XS ERE, TN R
fik (152 -29.47%) . AR XA PD-MIPs F1 EG-MIPs, Fs28ixt sh 2544
JRFF < 2 SRR N M A . AP H ST 28R (AR B 2R LR 50
VEFIHS A, D 25 R % AU A 57 10 S BILRN 245 204 R R it 1 o) T 12t i JEL B
Jiike
KB el REERE: REL 2RISR, EEEES
BITEE: 28, E-mail: xueminzhou001_001@hotmail.com

Tel.: +86 25 86868476. Fax: +86 25 86868476.

ZENEHF RRRESTRBFIMNESRISRIERE GRDIEREBKFE
FiEiE

(R ER 25 K5

ifs Pk >y A K ig: Bufo bufo gargarizans Cantor Bi B HE#E#: Bufo melanostictus
Schneider H-JG RT3 W40, FBANF R A om0 B RIER S Is &Y. Tk
B IRAL 52 o A BOR AN ], B2 A FIER B2 o s e JR BB M,
HEJE. RA R (T J5KRBUBIFRE= R B, &5 W5 el B S R 7 vk
YRR T
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s TR S B S 7R K AR AT 20 N LC-UV Al LC-MS 3%, [E 4B 28K
Q-tof A1 LTQ-Orbitrap X 2 i £ 45 1 il — SRR AT RHE R S B i &
SCAELEEEA b, SR = B DU T £ RS X A R 26 Fivi 29 B s e 655 i dE AT A, DA
SRR T AR R B — MBI G G S TEAR FRIBEAR AR AR & & (hEWa S
LB, RGBT, PP Ui fE WS 5 WA W IR 1 £ 25 R A2 AL

SEIORE 2 REG T R MBI A RV B AR BREY (1. 4. 8mg/L) BLRE S (0.5,
0.75. 1g/L), [FIBf & — W AR5 G o IR, 0 AR RS IF T2 A A B E R
RUERR, SET B dBsHHATRI, 25 5% H Analyst Software 1.5.2 5 H i 46
¥4, H Excel #4707,

THEAS R S A5 Yo 5 R 5 TR W AL PO B R I BRI R, K2 U B 2 (S 0 & &
B, B 7 YRS EHITR, M &R LURIL 17 B m & & H il
IR T IRESG S = R 15 MBS B R T, HRZBH0RA T, MK
FIEHFA 7 FHEIAE B, 2 MR TR, 2HEETLBRAD, hEHNEH
FIE & HZRIAK .

W TR 2 52 B A0 FERIBE SO i B A BRI E I BR s, AL &=
P BN AR 25 B R0 2 Atk o SRIR 2 SRR, T 2EURNYS Y2 Hp KT 43 (6 4 28
W5 AT DA 7 A R AR T 52 B A, VAR BT e i iy £ 0 2 A B B
AR 30 FH 24 RS o AR ST S 1) = B T T S B ) 5 ek 58 0 2K A A 1 v
ARG Yol F20E R, BeA 209 R AN [F) 25 10 T i B S J o0 WA g £58 0 1

73 BB RPN R

mEASRERENEESRTETLRE

Tt

[{pi
LS T T =}
FFFFIP
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PO 25 #F SR Bk FR 3 43 AT B i P o S dE b L IS AR P B S M 7k
4, LR E2ed
(FE R R 25 K22 25205, YL 2 Bl M4 b BB 0, B3R 210023)

15 2. B89 B TR R P B R A Gt H A R e 7 DA 0 TR A 2 T 1)
. iR WERRRE A B, DL ZS-1% KIS HONIANAE, AR (R
FH C18 #1) 73 B, BRI ks il o Joa i 25119 : MRM B, Mt 77)i 22 500 °C,
bfE L 30 eV, HEFLHLE N 30.00V. AR AL LC-MS/MS JUE 77 i2%) 6 Flifs
W S8 I AR D R A PR A 0.42~4.86 ng/mil, A% &% R? = 0.9953~0.9992, H W
FH A RSD A 3.8%~6.8%F!1 4.0%~8.8%; JNEE[RIICRTE 96.9%~109.6%, AHXIHx
HERZE N 2%~8.1%. N L5730 T 36 Rl 1wtk &4, H 20 KFLEMH
BY R VEAR 2y T AR TE R R R V5 Yo il 5 R AR e, I R B i G mT DA S i
W S RIS R K I RIA R BRI PR VR Ak M ek S M SR
KBER: PEGRRUES WELR, CRMERRRE. KIS WETRE

ER A AR E MR R ARSI E E B kS R R E N AT
RSt SEREE S
FHA, FE%, Rk
(EHERZFEE R, JbaTi, M4 100084)

TE: MBSO A KRB T b TR, RN R R S 5 1R 2%
AR o PR R S P 1 1) 25 3 A7 7 2 S AR A A ) B R 22— o BREERAT TN B R
A AT D2, S T 25 AR 2t . WEFCR W], 8L G R DNA
PRI 3 40 R T A PR K 2 B R 25 W i o0 AL, ) AR S
Jed A L PRV Sr PR AT 1) 5 IR X I 4. DNA 453475 2 ORI R0 R 250 ) =
TR T2, A, 8 )T B N T AT A 25T ST B DA R TR
X FIT R, Dy A 20 P ATLEE R s 24 1 7 A TR PRt SRR 0

B FE ) B O 2 0 P 3R B B M AN AT 2 PR T e 2H S SRR BE O B
FERG BRSO P 5 2T AN B FL Pk S HORMH S 5, XAl = 4E s R a5 A
2R T A M R A AT R ALASIN ST T SR T A N A5 DNA AL
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PN 23 VE AT R G T SR FH BB (1 R 4 B TN R, S B PR R
PREE AN 8 B L R B VAT IS o P2 T s AR AR B, S B
YA MR R PE AR R B A I A AT T S FRER— S EX ARSI EE T4
B FH G 1 T Jed 20 B A7 2 F0 DNA S0 R8P JEAT Bl REE RN Gt 0 i, BB A S &
o F 2B v R R DA S A I 2 M P AR I BB . T R G R T ARG
EAAEIIARZ AL, R 0 R0 Ai R 247008 T i 4 i 245 12 S5 A DG T T 42
7 oW R II BT &, 1 = 2o A S ik A E A R A
KB BEERIAEE; BB BEREE IR oisl

EEWH: ARERARE2EH S (No. 21175080)F1 5 k#2461 il [ X EH KR
TR A5 (2013ZX09507005) 5 ).

ERERRAN: FEWE, E-mail: lianggl@tsinghua.edu.cn

3
3

AELREE Rl BR A B 4K ¥ 434
EiE4, H¥N, Fim, AR, ¥KH#, Kristopher W Krausz, &2, Jeffrey
R. Idle, Frank J Gonzalez
CZR K5

P LR (PZQ) A IGR B H B T MR B a7 25, REH S T4
PR AEAE—AF 0, HH FTIRIR EATSR DAV e 45 24« A0 L AR 22 07 1R
il SR = OB 0 1 - FRLE 25 DU AR AT - R AT IR [R] BT (UPLC-ESI-QTOFMS) Bk
HEARMI T PZQ WA MRS R ARG B 2= 5 . NRG )G 24 IeTYicsE
BRI AR, 6 R B AR 2 MRS AR 3 Rl AL/
VIR 4 Tt i) A T B R B 45 Sk B, #87R PZQ 1 EZEAUIE R A HE AL
SRR A LA, %5 T (R) -PZQ Ml (S) -PZQ ARG Zj )5 /MR
PR A X SR = I 25 5 . TEARAN—HRIRE RS, PZQ AR & 2 1)
— IR BIEF 3 24 CYP3A. CYP2C9 F1 CYP2C19, iX =Fh CYP fx} PZQ Hifky#
P TR EATEYE . b, CYP2C9 Fil CYP3A4 St =l B A AL AR 7= P 1 26 Ak
RO TAFIHIRM Kn FIR Viax, HE—PUESE T PZQ HAd 2 [AIAELE A4 1% 4%
VAR Z R . 0 TP e d RR W B AR TE S (A B R AR AT Re 530 7 AR b
MZE SR 2, AP FECN e R AR R T LR AR, RN &I Rt
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HUBA T Bep Jl 57 1 ML AV e 4K B P ot B (R LA SR AR 2 5%, O (R -
PZQ HAALEIR ARG T IR SR 4 1 BE— 20 B IR M
R MR AQEI S, SLAREEEACS TSN

Ultra-trace analysis of 12 #»>-agonists in food animal muscles by UHPLC-

Q-Orbitraphigh resolution mass spectrometry
Changchuan Guo ®*, Feng Shi 2, Liping Gong ?, Su Zeng ®

(?Shandong Institute for Food and Drug Control, Jinan, 250101, China ° College of

Pharmaceutical Sciences, Zhejiang University, Hangzhou, 310058, China)

Here we applied theultrahigh-performance liquid-chromatography - quadruple - orbitraphigh-
resolution mass spectrometry (UHPLC—Q-OrbitrapHRMS) for the ultra-trace analysis of 12/--
agonists (salbutamol, terbutaline, ractopamine, clenbuterol, brombuterol cimaterol, cimbuterol,
mapenterol, bromchlorbuterol,isoxsuprine, mabuterol and clorprenaline) in pork, beef, mutton and
chicken meat. The mass spectrometerwas operated in Full MS/dd—MS?(data—dependent MS?) mode,
under which a full MS scan was followed by a dd-MS? scan with a fragmentation energy.The
guantification was achieved using matrix-matched standard calibration curves with salbutamol-ds;
and clenbuterol-doas the internal standards. The method validation includedassessment ofselectivity,
sensitivity, calibration curve, accuracy, precision, recovery, matrix effect and stability. The
resultsshow an exceptional linearrelationship with the concentrations ofthe analytesover
wideconcentration ranges(e.g., 0.01-50ug/kg forclenbuterol)asall thefitting coefficients of
correlationsr? are>0.9986.The detection limits (LODs) were in the range of 0.0033-0.01 ug/kg,
which was much lower than the current reported methods. In our method, the recoveries were able
to reach 73.0% ~ 88.7%, while the matrix effects ranged from 83.7% to 92.8%.Analysis 0f400pork,
beef, mutton and chickensamples reveal that only 4.25% samples were positive for S-agonists. The
detected f»-agonists involvedsalbutamol,clenbuterol, ractopamine andclorprenaline.

KEYWORDS: Orbitrap; f.-agonist; Food animal muscles; Residues;Analysis; Detection

Presence of B,-agonists? Full MS / dd-MS? scan  Screening, confirmation and quantification

T FTME. 651l 2 00302000 (0 M350 0
o

? i H L .: - T
LT T OH NKCHB - '
@0 e e
Salbutamol 1 :“

Orbitrap HRMS I

139



SHeRENEANRZERPFRATEHMEHAR
BB, T, AWE, MR, RER
CLZR8 B 2 LB, HFT, 250100)

FEN I B R A P AR N, 7 b R O IR TR A SR AR T, SRS
B FRIERRE A (AR IR F AR A, 2 KA E A R FR e, B
W2 A, B G B N s T SRR AN B B K, U T e AR A IR
o Bl MBERE « H0] AT 0T K B R 107 R P V8 B A5 AS RS PRI, RS 53 119
Tt NI 2R ) e S R AN B B AT MR I R I, R AR UE I e Ak Y
HETFK.

HT, A B S B ) A S B R e vk E A SR R FERTAT AR -
L REUR B 1k K B Tk AR A oy — Rl e BRBE I F b ik,
— EAE L A SR RS R E RV T, i (R E 2 ) TR RS
HZ L s e & (o I FERRD AR ZE U, AN T RS ORI A 5256
N G B R R ARG O JE 7 AR EEKEMTEEAVIEE, WENEETIK
a4, PRAEEE HRGRIE TR K, ANE T A Pl R i 0 i s VAR
(100puL) FHHEFER (0.1uL) ¥R/, SEOTEFRAENEZ . fEAE0 I S N bR 5
AN A5 A )

A FUER R 25 T VR R AEAE R I R, 0] AL B 7 vk B i Sk AR kAT T AL . 4K
(7735 LA BRI S BRI A A b, WS R ARISRIR IS, FIE O AR, %
HORES O 5 BISWAZ RS B3 EHLINE, AP R . thah DL R B AR e R
DS IR, FHZKVE R G SRR FVE AL B, T ik DR AL 5 0T ot A 3 75 VA [ e )
w2, [FNEASANIERIR AR, iR (180°C)  FEfiE (3mL/min) .
BERER (1pl) « Z0iREE (10:1) Sk, ELRIE R GUIE R SEIR A6 2 JLER
(oA, 4 1 ATl B TR R AR .

2R ERRANTE 17.12pg/mL ~ 205.44pg/mL 75 N 2 B I &ML R
(r=0.9999), F-¥J[EI i Z(n=9)999.2%, RSDN0.23%. %745 FvEmfi. HiF 8.
YA, R A TN A ) T A e I R s S R A 2 R
W5, NARTTEIMET R m iR T & B AL 22K

XHEIR: AAEGRNE ANAES: FRe: &= ik
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ETRHAFRARBEBEH TS EYEANEEBMR
WILF L2 EH Y, FEFL, ATH

QLPE R 1. PEZGBCH RO, 20 A TR, 1hph KJE 030006)

. BRY LLRSEEARS IS R E A, d i AR A (AR A o AR
FCREVEAE FIALAR R LA hG o] FH T8 o) 156 1) S R B PRV E FH RIS, DR S A R o] 2
W AR R B F 1 22 A R R ROPESR LR ARG . 735k PP ARIE EAT S50 (R AR
D [, SE36 SD KRR NSeHAA M. PRESHISERAL . KIS HILe s =4, LA
15g/kg FIFEIELERE B 45 %) 30 K5, WEEbiEls (ALT. AST. ALB. ALP. TBIL.
BUN. CR) FIFEHHTIHELDI 2041, HH HNMR RSB ARG & Z 050t i
T BRI Tt S A B I ] tond K BRI « A IE A B IR SV s . 25 SR Se A A WA
i 1) SE A8 R B — e I EE AR A, RBIAN ALT. AST F1 ALT 17t &, DR 3EY)
A2 o TH NMR AR 225307 45 SR s A A AR B 2R . A 2B A AN 75 24 R v LA
BN AR A0 S L A RR B8, AR . DR WU AT LAE N B D Re 7 1038
FEAEYIFREY) . X2 R AREYI P RS 5 R B RACH . BeE R AR A s 5t
RS, SR G AEACTRIR B AR 2 A 5 B, PR ) S (0 3 124 FH /N T2 0 A
di, PRSI S B E A — s AR, B ZE AR i&ss o, PR )5
PARITEVERS /N Z5Te SEEAIST S TR IR TS, ELAS (R ) FH e o) S i It ) B R
] o AR 50 AU ZE 25 £ BE AR RE 1 St B ST ) ot %ok K BRUPR JEE B B AL, D FL IR R
P2 ) 22 A RO B A T R4

RG] SeiH: R PRES: OKES: WM ARl

F M LC-MS/MS 43 #r KB M5E A Fl4Kk D 2
F# 12 ZAHk3 T—2 pim? HEF3 Eae Felt
(L BRI FHEAR2ERE, (e 5 TSP, LifF 201418 2. LM HE AR B,
FERFRE A TR0, B 201418 3. BigrhBEzy K, thehky, big 201203)

TR BRI R A R AR D B (VA €0 - B BT E (LC-MSIMS) 5E &4 T
Jiid, Ad A 2R T A Chiralpak IC (4.6 <250 mm, 5 um) , PLZJE-/K-FHER
(97:3:0.1, vVIVIV) N ENAE, RFIRE G 203 I 3, TE U o ok It T 75 oK 1 1] Bk 4 96
Y HPLC M imf [a], 383 25 52 SEI0 45 R 5 4 S e AT i B2, 76 ESI IE RS AU
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% 436/145 BT AT MSIMS K&, 43 HTisS ] 13min, 7E 0.01~10ug/mL 194 FE i [
P 5 R B0 THT R R 5 1R 26 1 7 Rl y=32506.58x-1603.50, #H 2% R % R?=0.9963;
FIARTD BE X W S A6 A FR) 267 7 FE 8 y=31809.36x-1379.32, #H < &% R?=0.9964, & illl
B9 3ng/mL, sE &My 10ng/mL, SEBRINGE T 45 25 b BE B L e 4 5 K B
IL575 FR R DB e TS i SR A (R B, 455 Tﬂﬁz%/"fjmmﬂmﬁiw\\%z? i 2% .

m/z: 231.27

e

E o)

L el

H H i u Q 7 3 g

A: FRIbHE B: JHJElE

RIBEBYRIR GIE-FIEK A 2B SR AP E B =
RN N S 2
CEMpRIIBOAR S (e S TR, i 201418)

HH =R & M R B RSy, R AT 2 18 0 B R F 7 £ I 45 2% 0 A
TR M T . LC-MS 145 B8 43 b H it = e 07 T R G MR 55, AR 1 vAr
AT DU H i =R BSOS [FAR BE B 40 85, e R B i A DU 85 1 € 14 e 1 R 7 S
J B VR 5 A AT R T I AR A o RS i = ERTE TS APCIH B
BRI =R R R B BT, BEE S 7 (RCO)+. HLEESE H Il 2 F(M+H—RCOOH
—RCO)+H B HEH i B 7(M+H—RCOOH)+, AJ A& H il = BRI &5 . i
S\ BRI P U T AR AR AR 43 BT DA o = R AR
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AR SR ORS8O T R 1) 7 92 a0 s A P R B = . A
FH =K 40em 1) A G & C18 {43 4%: (10cm+ 15cm+ 15cm), LA Z fE-F A EE (50: 50)
NIANAH, i 0.2ml/min. AFiR 25°C, £ K% 74MPa =ik R R 73085, APCI &1
- pAar i o B P DA P VA A Jo Bt i o SR 1 kB R o H v = R 2 45 1)
FREAX 5, -5 7 BoKih. KRG e, ZEI0RF M R AOHE I A0 2 R 3l
ST A I I =B R L g5 SRR, i = IR AR AR [R] £ o ) 2E A
AL, TAEAN ] i A R 2E A AE 22 5 o S0 rh i o 22 e 11 €0 i 0 T et K S
TSN 5%KE M . %R SR B IR U A A
KBEIR): ESBAR E-PUS N . RAE: HI =R &

BL ASRIZREL A uh ) 73 A 4 4

UPLC/Q-TOF-MS £ E X E B i NEEE F AR K=
Xk BRFL, HAHEL FTmAZ, xPEY
(LILPHZGRIKS: 2520, 10T JLBH 110016; 2. JLFHZ5RIK2: 20 TR0, 1L

JEBH 110016

FEE: HRY A SOR H - & R0 3l B KDY AR AT R AT I BT 1% (UPLC/Q-TOF-
MS) kil i, %58 KERE B 45 T ShIR/NEERS PRI (BRI 2R h ARl A&
I IRl BB B 0R 5 (MSED R B 7 80d 38 (MDP) iR, 7E KRR, F-ER MK
LRI E] 25 AR . BER R FEEMMKE P AER AT ENER. A
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NBERR L 25 HIE P, A IR . O- FRRSE A B A B RS BR AN BR IR 45 44,
ALE AR 13 B, 1 AR 12 B SRS ERER/INBETAE KRR A SR
FRBUR, Rz, A A 2 B AT IR A AL

F42iA): EhER/NEEDN; UPLC/Q-TOF-MS; #Eiy%sE; 1=

Identification of the metabolites of Berberine hydrochloride in rat
by UPLC/Q-TOF-MS

ABSTRACT:OBJECTIVE An ultra-high performance liquid chromatography/quadrupole
time-of-flight mass spectrometry ( UPLC/Q-TOF MS) method was applied to identify the
metabolites of berberine hydrochloride in rat urine, feces and plasma. METHODS Using MSE and
mass defect filter techniques, a total of 25 metabolites were detected in urine, feces and plasma.
RESULTS The major metabolites in urine, feces and plasma are parent drug, dihydroberberine,
demethylation product, dimethyloxygen product, O-methyl-berberine and glucuronide conjugates,
sulfation conjugates , including 13 phase | and 12 phase Il metabolites. CONCLUSION The above
evidences suggested that the absorbed alkaloids were extensively metabolized in vivo, and the
metabolites should also be investigated on their corresponding pharmacological activities.

KEY WORDS: Berberrie hydrochloride; UPLC/Q-TOF-MS; structural identification; metabolite

UPLC-MS/MS ZRBIRFRIE AR ML P 4 Fpk o REBR I HEHR
MR, Fovk, EWW, HaH
GLFHZRLR2E Z5%#8¢  JEFH 110016)

THE: BRY 75T & R SEAE R Y R4 SE 4L [Wikstroemia indica (L.) C. A.
Mey TR 2L . BABERME, HMEE, 1RSI, AuiEr UPLC-
MS/MS V2[RI I K SRR 4 PP sy RBAE N TR PR P& R ol )
MEE, HEHPMHTRREBS T 13 BRI G AR 150 i, ik ¥k
FEd K CIE DU B B 5 H R QBB AU U7 5317 40 3. BL ACQUITY UPLC
BEH Cis (2.1 >80 mm, 1.7um, Waters) Atifidt; L 0.1%F FR/K-Z 5 A s,
AiE Y 0.2mU/min; i&#F ESI IEBE TR, Z2RNMEN (MRM) #ATIIE,
WE X552 miz 163.3—107.2 CGRIEAEREE) . miz 271.5—153.1 (F3EE). miz

353.6—179.1 (PEHGEHFE ). m/z285.6—242.1 GE4EZ) Ml m/z 187.2—131.2(WHx, #b
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HIEE). HIEFRIFORETEME. B, M. SRIEER . BN TR e
Yo K 6 H{gEE SD KRB T 7B EIRRIW)E, BL UPLC-MS/MS 723l 5 AN [H]
I B SOR BRI 4 B Bk e, FEHTAROR RN 1% S8 . %R 4
Rl o> AE LR PEVE B N 26 ME D R R I (r>0.99), H N H A % % (RSDO 4/ T 15.0%,
AEFIE (RE) ££-1.1%~15.0% Z[A], $2HX[AIZR1E 75.0% ~ 101.4 %2 [8], FE BT80N
£ 87.4%~110.8% 2 [f]. FJEAENME. JrR. Whndr R MoT bR EE AR 3) )%
ZHUUNR : Crax 43791 8 (152.47412.63) (83.8049.16 ) (605.74430.71) F1(29.0843.61)
ng/L, Tmax 7019 (0.8340.25). (1.1540.12). (2.4241.09) F1 (6.4622.07) h, tip 7
WA (13.2924.15). (14.5043.02). (15.7945.13) 1 (36.2429.11) h., #&ig: AJjik
LEvesR, REUER, PR, WA T RRMRHSIRIENEE. kR, TR
FNSEAE 3R 1 (R EAS Je 25 X80 71 5t 9t

XK#i: UPLC-MS/MS; Ki; 1 &FE; Jik=iir; 24ish s

AH RS SMBREXBEARBEZHEIEE ST
L GRS 23 ) 7 IS (P IS S AN e
(1 WLFAZRIR 2505, ThPH 1100165 2 KRR+ EFT R, FE 300410)

HE: B8 FHAIS2mRAA S IEEg 2 Thak, HT A7 8T ek
SRR PRSI . FH S 2 MR DRIEERR, IR D, REER, MM B %%
TR IS VERY BRI o 2 . B AT %07 AR AR 7 v R Ao . B8 w7
SHFE S Z W IRAE K RAR A AR =2 SO t.  Fask SR8 my B0 il o
BRUU AT RATHS TR 3E  (UPLC/IQ-TOF-MS) BXFHHIAR, XK &R R B bk S 5 F P F
Z 2R G IR, Myt PRGAZEME b ARk T it 5t . 885R R &Y
R, REIT ARG GG, JLRIE 60 Fpisy, HAo a4 8 Flsldm s (J&
JLREE, WHEER, FFSE, FHRER F, BEER, FHER D, RERASIHER B)
FHICHY 52 FACU = 4. 2 BRI E] 48, 48, 31, 8 R MEMEY, FRIK, ML AIZ(H
Fean e AR E 2k B R RN IR sy, DR SRR B 2. H
H 4 B PR D FIARE A 5 A PR B AR SN R ARIE . RSS2
P P 7 K SR P ) = AR A 9 F AL, TR IR AL AT BT B R TR AL OB . 8818 AT

145



IRRUL S, R, RIS S 2 Bk AR50 M o [RIINS AT 52 0]
I HAM SIS 2 W A S B A 255
Kigia: JERMAAZS 2R, AT KR e OB ik R A AT

LR 4

EItHZEBN- S @1 = EULAT S B RIE AN E 7 IE R 99
RABRHE
X E 2 F IR, HARE? (BT

(1. JLFRZG R 2524 08, 305 LB 110016; 2. KRR+t AN, KidE 300402)

B DAHh 11 wRrp 250 2 R0 v 24 K 52 5 97 I i RORE A i Fo vt G, g T [
FHACHL(SPE) 45 & UM it - = H DU AT R KT 35 (GC-MS/MS) [R] Il E - 99 A 24 1)
ST TR S AT AR ER I FE A R EBOA R [ A AU IR B B R L R
W BT RIS, B0 T R OIR Cs PRI, SR AR RE U 144k, 15 mL
A E-HEE (100:1, viv) iRk . W 4E 5 £ GC-MSIMS £ J M I (MRMD
PRI, R FH 2L R T EC bR vt fh 2k bRkt AT e . S5 RRW, 99 Rk
£ 0.001~0.250 mg/L JuFEl &R R RIF, MRRE (rH) KT 0.975; HikME=
BRYEHIA 0.001~0.050 mg/kg;  Hkr/K-F->A 0.05. 0.10 1 0.20 mg/kg i, 99 Fluf 21
I R RTE DY 66.7%~128.0%, LKA PR Z (RSD, n=6) /)T 18.3%,
R ARG ZIREA AT ER . X 5 HEFR M55 ORI Sh AT 52, 99 Rl 245 5 A4S
. #5719 SPE #{L AT GC-MS/IMS HHZE & I ki sy 78 PRaE, BA R R
FEvm . EIVELF . &5 RUER TSRO0 5, & FH T 3% L3 o R0RE Hh 22 4R 245 5% B 1D 5] B 3
e malllR
REEW: R, FRMIGMBRL: BEAHZEE SO 3 - = 5 DU A 5 0 i
Ve . XN, L, Wi-bEFsE.  E-mail: liuxiaopi99@sina.com
EEEE K, HE, WA, Tel: (022)26736752

E-mail: tongling@tasly.com
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B i NI XY-02 5 CA4P BY4ELR S 7 L B oT
TR, EEAT KRR, BREXE', BIF"

(L MR A% 2. REBEEWREARA D

TE HM: @7 HPLC X8 i i 77 XY-02 5 CA4P 1K B A 4H 250 A1 A A
BEATHIE T, 46~ R 22 A 22 S S T AE IR T RIE AN 2 Ak . 7% SD KR
43 SER KIS XY-02(80 mg/kg)EX CA4P(1 mg/kg), T-45%4)5 15, 40, 90min RAEK
Bt FFS BS Bl B B M. i TR SRS TS RN E, LA C18 (250
X4.6 mm, 5 um) i, 0.01%FK-HEE( 50 1 50, V V) REAHE, iEHRN 1.0
mL/min, MK 325 nm. 4558 XY-02 Al CA4P 435I 0.15~750 u g/mL F1
0.03~60 u g/mL Ju B N 2815k R R IF(r>0.9995), AR MK 43514 17 ng/mL Al
4.93ng/mL. HT XY-02 5 CA4P [ aJu AN, CA4P ERERR, Frblscis
CHERETFIEAR, Hd XY-02 4 80mglkg, i CA4P Jy imglkg. N T {E TR
R LE [R] — R /K- EU B 2 1) 0 A pAeE, I # B A 2Arh XY-02 B CA4P
& BN AR T (%) REIL F W Aiks s, X ERIKIE S5 25 15min
J&, XY-02 5 CA4P 7E R B HR P34 (%) S5 AT L, Wkl 1 s, 4518
PR g I R AR 3PE K SRR P T2 A AT AN PR T BRI RE i, TR N &
P 2H 23R BV TE BRI VR HAR NP2 A BRI AT REME /o R XY-02 7E i
R A8 %, $on XY02 RN AR BEREva T 04 6 e A0 A 58 4 e 97 i
fE; XY-02 7E.CAEF 7 IE ) 43 A% CALP K, R XY-02 ()0 IE 8 A7 IE 1A R
JNLEE CA4P BN, 22 AR AT

RBEIE: XY-02; CA4P; #fhkei2j; HPLC; LA

RIAEE: TR, &, Z i AR S T

“BRAFEH: xuxp319@scu.edu.cn

3.

OXy-03
WCA4P

TT-02/CAPS B ()

o5
4] _I:._I_
LK OB OB 8 B B B TE 2h

K 1. 15min K& HH T XY-02 5 CA4P & & (%) A tbi
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AR &8 T 22 AR 1 RE R ST R R
$h 7, KiE, ik

710061)

257 E SR (traditional Chinese medicine injections, TCMD) il ML/ 4524, &5
T2 NG IZAE ARG R RI 2, b s 7RG RN Az, H
T 23 SR AR A3 (0 2 RE RIS B0 PR B FH 1 o 241 SRV B A 2802 3 4k
TR A BN LIY « ToRURSr LA R &A% B4, AT BRI A4 S 5 R G0 7 A S e i
ERRBL, FEOS ORI U B R A, T E SR R 2GR R 0 2 A N I AR
ZESHERN B SR AE R IR, @7 k. RIS o 5 & i, RSl s
FROGEHER 6, FEARAE TP 2R SR 2 A P VP A AT 9 TR T 2 KT A D7) D 1) 8 o 4 i e £ %

(cell membrane chromatography, CMC) s 5% YR 0% At I [ AT 1996 4 & BH
[ — PR B R R o A i A B B 1 2 BSRE T, A S A AR i
CLZIF BA 40 L 2 1 AR — P 8 NS 2% 1k & R e E bR 2E 23 T RS, A
WA 1gE 24k mRIAH RBL-2H3 4Hfidi4 % ) RBL-2H3/CMC i iy, ks
RBL-2H3 4 i Ji& (515 #5241 5 HPLC/MS #88 il —4EAE L IKH R 4. FFRTIFH RBL-
2H3/CMC 5 HPLC/MS ] —4EAE LK F Gt AU FE VTSR <R - 73 B -4 78 HY
REMSAEF T IgE S2AR MM E SO 7y 362540 . AN B S P 1) S 360 3R I 10 35 5 R IR B
£ 0~50 pg/mL JE NI, BAEMKMARTEIER. B, £ HE RBL-2H3
PR UL F 2 3% %5 5 RBL-2H3 20 i -2 2 COHHF B PR OCR B U, Sk
JETEHEY 0~50 pg/mL. RBL-2H3 41 fli BUkL S 46 45 KR, A HREW (Lt RBL-
2H3 A RO R, HAEIREEIE N 0~50 pg/mL B, RBL-2H3 2 A i e Rk A
FI 58 Bk B A AR . RBL-2H3 40 -2 Jk OO HF B B R se it &5 %
W, WEHREWIEH RBL-2H3 40U B-Z & O EHBERUER, BAERETLE Y
0~50 pg/mL I}, RBL-2H3 4 B-2 2 OV BE F BB AR 5 58 251 IR FE 2 57 2 At
Mo AW FCRLD ST | — i D rp 253 SR A2 A% ik & bR - 20 -4 s e e MR T T
|gE SZARIEAE S 3 (1) —HEAE LRI R, 1% R G000 24973 SR A o i it
THIEEE, ZRSE RBL-2H3 41 LR S0 -2 Ak OB B R i S 6
RIS IR 2 G, REME M rh 243 SR 70 v 0 2 BB AL 40, b 2433 5o — BARAL
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FR TR B OR 25 4 T o ASHIT 00 40 B i € i 1 35 B e, TR o 2R SR ) 2 4
PE, 37 RE T 2 M0 R € 1 1K 8 Y
KA MRS, PR, By
B HEE R A :E-mail: helc@mail.xjtu.edu.cn

Bust: O E K 3R RE e AT H B3CHF (81230079, 81227802, and
81503032),

I A 4 A & 18 75 AR E M 4 53 7 P B E B 5 H MR 5 1Y
=B
WER, D, KA, P, b

(P AT KA R 2 i 25 52 e, 1622, 710061)

WE: BE: PAESRAERIR BN AERZ, SRIMEEE S B, AR X
JS A AN T3S A0 o Jo 4 o] ) 8 — A 2 YA SR VR I R P B (R R, L3 B R
FEABEFIT R TR ZHl], mate. £, =, 120 Z405 5 kP4,
HIEHRRSAIFLEOEROER AL ISR, A4, MR, STHR B. 2.
BB TS — PR, TR0 T U A U S B R AR R R R
I 14 FE o SEI R INAE — 8 MR BE T (& IR AT S LA P R ARV IS S o AR SCHRSE T
PRI 5 I P ST P I B A R B TR S A MR A R R
A ILZEE ATZE . BTERIR . PHBR B S J7vk, b 21 S 70 o s g i 1) )
RSP RE R TR TT 28 o T s LA SR 75 1T AL 2R B E N — 4B 035 4 (Merck
RP-18endcapped 100>4.6 mm I.D, TiifE: RP-18e #{kt: 5 x4.6 mm 1.D), #EFf&EN
Sul, &5 M 0.1% F /KR BIARYIE /2 &5, HbRR HYE I |1 & 400k
BIERAEIAH (200 L), #BEAN 4EBi%FE (Agela Optimix C18/C8 4.6 <100 mm 1.D.
5pm, 100A) FATHE—0 0 BRI . —HERBAHTI N AN (A): 2, KH - (B):
0.1%F /K. —4ERSE N 0-2min:  95%,, 2-6 min: 95%-75% B, 6-10 min: 75%
-15% B, 10-12min: 15%-15%B. —ZEBHEE NS FIL: 0-5min: 97%-97%B; &
21 A:0-8 min:95%-85% B; Fi#LRZ: 0-2min: 90%-90% B, 2-3min: 90%-85%B, 3-
10 min: 85%-85% B. AjZ41F: 0-1min: 5%-12% B, 1-10min: 12%-12% B. FIE:
B:0-3min: 15%-21% B, 3-15min: 21%-27%B. %% 0-1min: 30%-30%B, 1-10
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min: 30%-40% B. —4EfUFEIR 35°C, 4EMIAEIR 35°C. —4EjiiE: 1.0 ml/min, —
Y. 2.0 ml/mine. —4EHTIIES A PDA il &, —4ERRrillk Ky 254 nm 5 272
Mo GER: FNMREAR L 8] 0 R B I TA) B AFDO B v A 22 250N T 1%, 48 FR S A —4E
B TR R RANT 83%:; W B TIRIIRSNAMLIRE Y 20 pg/mL; i I AR
FEXS PRI 22 /N T 3%, fE 0.02~0.4 pg YN, VAR5 BEAEIKR FE I A AR K R4
KT 0.9993, HNFERIETE 99.2~102.7%, HAHXAr#EfRZ /N T 4.35% (n=3). &
ERR AR TR 4.83x10% ng, FEALH AR A450x10° g, IR K 1.84X10°
Sug, AjZGTF 2.57x10% g, FIEEME 2.19%10% pg, FHIEE B 4.69<10% pg. & &l 5E 45
FNBETFIR 12.77 pg/mL, FRIEAET 3R A47.02 ug/mL, 115 FK 0.44 pg/mL, Aj
2457 99.05 ng/mL, BUZERZ 31.92 pg/mL, FH®FR B 23.59 pg/mL. 45k AW
PR N 7 L1y SRR T VR A BN A R 2 ) 4 i 50k, JRIE 1 SRR
PRE B & B FEh SR T IR A& B T A AR SN LR FE o A7 iR 9 274
W BB SR —F T
REEW MR 4B (s T ESUE Sy AR Sy
F—1EH: Tel: 18792712356; E-mail: shuangmuyuanyuan@stu.xjtu.edu.cn
I RAEE: Tel:029-82657740; E-mail: sunmeng@mail.xjtu.edu.cn.
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Effects of Follicle-stimulating Hormone (FSH) on Metabolism of

Cholesterol in vitro
Ke Yao, Zhiyuan Tan, Xiaoyang Xu, Shuangyan Wei, LifengNiu, Chunyun Lu, FeifeiZuo,
Shaobo Xu, Xia Xu*

Abstract: Aim Follicle-stimulating Hormone (FSH) was a glycoprotein hormone weighting about
30KD which belongs to the family of glycoprotein hormones. As one of the main hormones of the
hypothalamus - pituitary - gonadal axis, FSH could promote the proliferation of granulosa cells,
stimulate the production of steroids, as well as regulate the development and maturation of gamete
cells. Cholesterol is an important lipid in the body as well as the most abundant sterol in nature,
which plays an important role in maintaining the fluidity and normal functions of membrane as well
as converting to physiological active substances such as bile acids, steroid hormones,vitamin D and
so on. The first and rateing-limiting step in the generation of steroid hormones was the convertion
of cholesterol to pregnenolone which was catalysed by CYP11A1.The aim of this research is to
explore the effect of FSH on metabolism of cholesterol in vitro. Methods Three kinds of FSH
preparations were used in this research:Gonal-f®, Puregon® and Fostimon®. Studies were
conducted in rat liver S9 incubation system combined with HepG2 cells.Different concentrations
(0,251U/L, 2501U/L,25001U/L) of three kinds of follicle-stimulating hormone preparations were
added in each incubation system and incubated different time ( Rat liver S9 system:0, 20min, 40min,
80min, 100min. HepG2 cells:0, 8h, 24h, 48h).Ice-cold ethyl alcohol was used as extractant to extract
cholesterol and pregnenolone from each incubation system. Cholesterol and pregnenolone content
were measured by UPLC-MS/MS on multi-reactions monitoring( MRM) mode (m/z
369.22—95.10,m/2 369.22—147.15, and m/z 318.21—88.01, 318.21—256.22) with ESI*. Results
Cholesterol level showed an increase after each of the three kinds of follicle-stimulating hormone
were added in the incubations while pregnenolone level of the same system were lower than that of
control to some degree. Conclusion Follicle-stimulating hormone may slow down the metabolism
of cholesterol by inhibiting the activity of CYP11A1.

Key words: Follicle-stimulating hormone; Cholesterol; Metabolism; Liver S9; HepG2 cells; UPLC-
MS/MS

Pharmacokinetic interaction between simvastatin and flavonoids
extracted from hawthorn fruits, a kind of plant with anti-hyperlipidemia

function
FeifeiZuo, LifengNiu, Chunyun Lu, Ke Yao, ShaoboXu, Xia Xu*
(Department of Pharmacy, Zhengzhou University, KeXue Road, Zhengzhou,41000, E-mail:
Xuxia@zzu.edu.cnTel:86-0371-67781908)
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Flavonoids, the dominating active ingredient contained in hawthorn extracts, with a content
exceeding 20% ,has been widely utilized in various prescriptions of traditional Chinese medicine. It
was reported that the flavonoids have a number of pharmacological effects on digestive,
cardiovascular, endocrine systems and neuro-protectivefunction, flavonoids alsohavefunctions such
as cardiovascular regulation, hyperlipidemic, anti-inflammatory and a-glucosidase inhibitory effects.
However, the effect of them on CYP450 and the pharmacological activity in hyperlipemia rats were
still unclear, this study assessed the inhibitory effect of flavonoids on CYP450 in vitro and the
therapeutic activity in hyperglycemia rats. The content of some certain flavonoids were
simultaneously determined by ultra—performance liquid chromatography electrospray (UPLC-ESI
-MS/MS), a sensitive and accurate method established in our laboratory, the inhibitory effects of
hawthorn extract on CYPs activity were evaluated in rat liver microsomes , and then determined
by HPLC based CYPs substrate assay; the SD rats were administrated hawthorn extract mixture for
15days at a dose of 400mg/kg ,quercetin, catechins, mignonette and puerarin are selected to serve
as markers for the quantitation of hawthorn extracts because of their contents and physiological
activities, then the samples were determined by HPLC.the content of quercetin , catechins,
mignonette and puerarin contained in hawthorn extract were 1%,1.2%,1.86% and 1.82%
respectively;The results showed that hawthorn extracts had no effects on the metabolic rate of
diclofenac sodium and simvastatin. High dosage of hawthorn extracts can markedly inhibit the
metabolism of dextromethorphan and chlorxazone, while low dose of hawthorn extracts had
inhibitory effect on the metabolic rate of phenacetin. Our results indicated that hawthorn extracts
can be utilized as a subsidiary hyperlipidemic drug. This study demonstrated that herb-drug
interaction should be considered between hawthorn extracts and drugs metabolized by CYP2D6 and
CYP2EL. Hawthorn extracts has anti-hyperlipidemic activity, while its mechanism was not by
affecting the activity of CYP3A2, a dominant metabolism enzyme of simvastatin.

Keywords: flavonoids;CYP450; UPLC-ESI -MS/MS; hawthorn extract

Pharmacokinetics, tissue distribution and metabolism studies of

Flavokawain A, a novel anti-bladder cancer chalcone compound
LifengNiu, FeifeiZuo, Ke Yao,ShaoboXu, Luchun Yun, Xia Xu*

(School of Pharmacy, Zhengzhou University, Zhengzhou, Henan 450001, P.R. China)
ABSTRACT: Flavokawain A (FKA), the major chalcone in kava extracts, exhibits strong
antiproliferative and apoptotic effects against human prostate and urinary bladder cancer cells.
However, there are some toxic and side-effect of FKA, such as kava-inducing liver injury and
regulating effect on enzyme activity. To examine the potential of FKA, we evaluated the
pharmacokinetic property of FKA in rats after intravenous administration including plasma
pharmacokinetics and tissue distribution. Besides, inhibition models of several major metabolic
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enzymes were successfully established by rat liver microsome system in vitro. The pharmacokinetics
results showed that the concentration versus time profile of FKA follows a two-compartment
pharmacokinetic mode. Its half-life time(tl/2) was about 101.8min, the AUC(0-t) was about
204.995(pg/mL)*minand CL was 0.0169mg/kg/min(pg/mL)which indicated plasma concentrations
of FKA declined rapidly and the systemic clearance rate was high. For tissue distribution, the AUCo.
gn  were 129.9(ug/mL)*min, 80.66(ug/mL)*min, 59.49(ug/mL)*min, 52.43(pug/mL)*min
respectively for liver,kidney,prostate and spleen which revealed that highest level of FKA appeared
in the liver.So we further studied the effects of FKA on CYP450 enzymes.In the metabolic study,
FKA showed significant inhibition on the CYP1A2, CYP2D6, CYP2C9 and CYP3AZ2 activities with
IC50 values of 102.23, 20.39, 69.95, 60.22 pmol/L. The inhibition model was competitive, mixed-
inhibition, uncompetitive, and noncompetitive for CYP1A2, CYP2D6, CYP2C9 and CYP3A2
enzymes, respectively.Our results revealed that FKA significantly inhibited the activity of CYP2D6.
To further understand the interaction of FKA to CYP2D6, molecular docking analysis was
performed to confirm the drug binding conformation.Molecular docking study predicts that three
residues (Phel20, Arg221 and Asp301) are critical for the binding of FKA. The hydrogen binding
interaction and m-m stacking interaction between functional group of FKA and the major residues
significantly increase the stability of FKA-CYP2D6 complex which would provide useful
information on structure—activity relationships for the potent CYP2D6 inhibition by FKA.
Cytochrome P450-mediated metabolism played a major role, suggesting that coadministration of
P450 inhibitors or inducers may change the drug's PK profile, so this study laid a foundation for
better understanding the absorption of FKA and also offered theory reference to rational
administration which may be useful for the prediction of drug-drug interaction of FKA.

KEY WORDS: Flavokawain A; pharmacokinetics; tissues distribution; metabolism; molecular
docking

REREARGAADERRAEFTAEAWNEES P EEREERMAR
X3H4E, TH#
CH 25 RER S 25 0 BT &)

O RHE R P2 rp ) AR VAR 4Y, TR 2 R 2 B
SR RF ] 2 RE 185, BHREER KHAEXACH G 7 h 2 s i Fi AR
il AT T LC-MSIMS e R BRI A48 5 RIRBE R ik . 5588 R MK
FEAE 0.01-20 ng/mL i Bl N 2R 1tk R AT FREESLI vk R Wefl, SHTFEERERXR
RIS N IR 2430 2 S AEXUAE B & TP E A BRI IE . A0 K SR BE ML 73 7 Y
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S RAVNBER AL G (55 SBT &7 | 4550 & (10 55 2 RNVNBERD, B R Aigh (5
SBT & A FSEMEMEER), Sk EERAN. R R ER, RERMAM
FER AR N AR AR, THBRIE TR SRS TRERA MM, EHATH
AR R E R SBT I, 288 R KIRuHFRF I t 28K 3 5, BIEKAE
Comax FH ML 24594 52 -If 8] 1 26 AR AUCo-12 73 I N T 46.5% A1 34.2%; 45 K I 5
B4 TRE RGN, KEEES T SBT I, 285 R0 AW 8 in Fn i B2
HEK. S8ERAME, KERA/NEER AT, 2K R Cmax F1 AUCo.12 73 71| 1
I 1016550 5.0 £ o 45 5L BH/INBEBR RT3 306 1055 5 R AE K R P 1T % 5 5 5 ( Crnax
FAUCo12), /NEER S8 R 2 BAFEA)-2IA EARE R, X EREE R /NG
A I AP AR R S M A . B2, SBT A& HEREZRENIGINEE/NT
RN R R B ENIINE, XR /NG RT DU 3 R RAE
KEAR N LB HREAE, A SBT H A Al 73 ) 58 5 R 253547 NI s it A ]
), X ARARTL T 2452 5 v A 43 2 (1 RO B FRARL AL B b Ak o AT 7T K
R RHE T SBT 25425 R 245 - 250 AR FLAE R RIR N T8 S SBT I R B2 H
BRENSENME .

KRR RER; WCHA R DB MHEIER; #3)%; LC-MS/MS.

MFAREIAD 4 HERB T EXBRIERNELR T HAR
£5, FH, I, Ik, FRD, LFEK BaRS, 5%
(P EZRERZZ M i B, T E 2R A2 i & S 22 2 TV 20 A 30 E A S
=, WLIE M B S I 7k, YLI5 R 5 210009)

Wa 1 K7 (ZZDHD)IR T (& BENE), WK R B FHITF0E PR
R SRS, ISR R, K R O N R R . SR
A K [ A AT 7 1 285 SR 3 B K 3 I LR R oy B I B 2R A0 B i 551, 51Kk
TR 2 Ve %k . ZZDHD S MRS, R & iz, 5
BT B REBR o B B S FRR R B A T DX, R R KBRS B SRR o AR S s s
KEER ZZDHD 5, (Ol IR MR, BREh = Zo0m s KER. KEMH. K
R MBRNETE, BRT 4 MEERAKRBAENR A0 HRIT N, BEEHIEN
T ZZDHD K E BSR40 47 . 35 X SD K RRBENL 44 7 41, FREX ZZDHD

154



ST G E, HIAEGRER 3.6gmLY, EBEF N 12mLkg?t, T 7 AMEFIE S5
A BN KR ALFE R RS, BCC R R BRE . B AR T2 #r . SRAH HPLC-FLD %
Mg RRHAHA T 4 FREE AW, HLREAE I - RAIGHAT AL B . R Phecda
Cis (3% 4 (4.6mm x 150mm, 5um), FBHAHAN 0.2% L FR- I/, BHEEWEAL, ik
1.0mlmint, ok REFK 58 430, 525 nm, FEiE 25°C, HEFEART 20uL. 7E
OB, 4 FREERE 5 IR B R AT, TR RBUE R, AT LAAER ]
Ty R M B A 2 S LT AT . BIF TR B S TR A AE AL K AT A -
KBRS KB > Ko 3R Flk=r 25 K 3 . ZZDHD w3 ESELRFE IR 2
TR BEIR, T At LA R R B0 R FEUE TR A — e 0 A, RN IX SRR S ORI R
RAFIWRA — W FEEM . JAh, ARSEIKRI ZZDHD Hr K 3R DA S FAth RO st 7
ESHN, Rl Mt BHANER S, HFEEPEM, WHAEE 7Kgz
B G, RHIGKR 222 LIAREYTT KA T8 AR .
XA ME TR B 441516 HPLC-FLD %%
EE&WE: ExARRIE4ETH (No. 81274063), TLIF R ER # % TR
BiIH
JBRAEE: E-mail: fengfangl@126.com, yaoxuefengfang@163.com,
yanggongjun888@163.com

HPLC-MS/MS SERIRFRIE A M3 EFH AR FERITRERHY
NAP226-90 iR E
ﬁ#ﬁé‘}—: 1.2’ 5}—(%#&—] 1.2, F?’f\‘ﬂt% 1.2, 7]"{1&5( 1.2’ %Eji/fi 1.2*
(1. P E 2GR 2 A M s, YT R AT 210009; 2. Z5WR B 5 2 A T 0 75 3 i o5
SEIG A, VLI5 R At 210009)

HF AR R ERT, (S)-N-Z5E-N-F LU FH R -3-[(1- — FH ) L3 AR R A
BRER, A& Al Rl i 2 2k FR RS AR BB B F0 57 45 5 A Bt e g v o HL R0, i
PR AT ORI AR I o P T R AL RO RE TR R A LE IR RS 00 T I LBk
BRGNS, KMEAIE AL, DAL RS SE A AT F I 8], TXBR e o BERT 2R %
MR T IR PR i R T R . R Ry T#E AR 242 NAP226-90, SRR JEE
55 BRI A 1) 0 %, AL A A 20 Bl T VRO R R T AE AR Y B4 T
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KA, SR, T A B SCE A [F I R R R T S AR Bk, B4 T,
Rommier Z5@17E 255 0.2-30ng/ml [A] R IR B2 27T S NAP226-90, {H 72—
BORERMATAAE TR, T Albert Enz SRS 1= ELRIVT & NAP226-90 17E & TR
B HI5E N 0.13ng/ml A1 0.17ng/ml, {HELHTEEA S CE FR, HHZR R
HRERNA KT 30%, BIAFF G FE AP i € &2 i 7RSI+ 3 R N (2015 WO .
PRI, AT, LC-MS/MS 2[RI il 5 I i v ()R B2y T R AR 2,
HNATR R EHT GRS 2%
LC-MS/MS 757%:% F Hitachi-C18 41 44 (150 mm x 4.6 mm, 5um), 434 35°C,

PLiE N 1.0mL/min, B AN 0.1% F R 0.1% 2 R AR /K I WL (A) FH 0. 19 R FF Y W (B)),
K PG EE G O min (90%A - 10%B) — 1.0 min (90%A - 10%B) — 1.5 min(20%A -
80%B) — 4.5 min(20%A - 80%B) — 4.6 min (90%A - 10%B) — 6 min (90%A - 10%B).
JoR RS SR FH HEE 55 0E B T4k = E DURRAT R, SRM A, W55 FL R 5000V, SSALAE
35arb, B TWIAS)E 0.5arb, fiBh s 10arb, BANEIRE 350°C, MifERERE 22eV.
€ A TR BHYT m/z251.0-m/2206.0, B NAP226-90 m/z166.0-m/z121.0, N FxR
FERED € m/2326.0-m/2147.0.

FEAIRIG BT R g 2 1F T, AR NAP226-90 (1R BE I (R 7E 3.28 min 7544,
R RV EE I TLE 4.19min /7, WARFERR® € (R B IS [R]LE 4.43 min /245, TEAUR
PV BT T HORE il B 5E o SORY L LI 1

BT LC-MSIMS 5, F B2 HIVT A2 NAP226-90 Fr) £k P71 [l 4 24 0.1000~30.00ng/mL,
ANEREF: & THR 0.1000ng/mL; EHE AR R EHLVT A NAP226-90 IfiLHAF it 4% [H]AC
K RSD /T 15%; NFRAFSRIER) 2 A I A, 0.3ng/mL. 6ng/mL Al 25ng/mL =
AN LG9 KPR A B A R B REYT . NAP226-90 P bR T4 27 5 1 35 Jo 50w 1) A
SEBI, TCIRFEMOME; 4 I ECH WA B R EHLVT A NAP226-90 {I%. 15(0.3000 F
25.00 ng/mL) P PP BE (IR AE i, 20 0 BT AN A ) 56 T B A E M (n =3). 453
KU, EIAR R EHRTT NAP226-90 FRAEIF IR —4 CHREOGTIE 4.5 M H , LI A-80C
UKFE KA VR IRAT 40 K, 4 3 ORE AL, MZEFE A3 G S EE 8 /N, kb3
JEHIMLIRAEAS 4 “CHUE 24 /NN, IILHRFE S AL BT SEL S T0CE 8 /NN, Bl 2 TRl &
8 /NI ZRAT T YA R AT AR T (YT P A 85% ~ 115970 [l , 4% %5 FEAH B RSD <<15%) .
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NAP226-90, B. REFV], CHEFP &, LZFAMKE, NFEHMARERIT. NAP226-90
K APREREY &, W2 IR 2G5 URR Y s Y 3

SR T B O R A S LR R, R BT A NAP226-90 [12-
I 2 25 5 AR ISR o A AR AN B o HL AR o 24 94 2 - I 1)t £ DL 2 A
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—o— it —0— 2R

W (ng/ml)

14

B[] (h)

31 4432 43 il Y IR A o) 55 AR AR NAP226-90 1 ITIL 24 % 52 (ng/mL) - T8 (h) HET 2k
510 AEIS P @ AL i [F]ISHI E N s A R Ry T R ILARI ) NAP226-90 () LC
—MSIMS 75T & #ER. REBUSE S, W2 R EHYT B RMIH AR50 ) 55 1) 5 =
I HTELKR
FRIE: EIEARRRERIT: NAP226-90; IMZHHRAE, VRO (il - op B ik, Bl
IR BRI

RARBGERERREER N EBNERMEAREMBEXR FRNE
i
B4fdE A AR R MU T WL g
GEEEPRD

B WA Mg 2y, T2 AT b E AR s HAS HAAPUR.
PO PURMTETE, "RIT s RS % S H IR IR L, S0l B 24 A 2],
T BT 875 @8 BB R, A 4B AR, AR RIS
Hep-2 AL IAFE %, BRSBTS KB Hep-2 AT, MifiiEsEHnl /R
PAE R NAR S S AV AE DU 2510

PRI EZACE R WA BV (B-MRIERRSAI R PROKERZE ). # IR A =il
o BRIRORBHSRAEVIRAE N EAR SE Ry, RIS PUge. TURAIPUIIEE 5 2 Fi
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ZIPRENE . AR R, 4-F AU JE-5- SR B R BROK I AN 4,5- — FF AU BROK B Ry FLRFAIE 14
AW o TR TP 9 7 AL R o 52 7 %o it 78 33K TR TR oA 2 25 7 0 ) s

S A AR ZG R ) 4- PR AR DL -5- R 34 ROK AN 4,5- — R AR J 2k DROK TR )
PR AN AN 2 B s O 2 P SCHR IR IE o 7EIX BeHRIE (1) 77 ik, 2 BCR F e
R RS040 L T B A R I S & AR, BRI R S T 2
YIAR R EN 71 5 7L

PRI AR T Hp, SR FH — o R B P v A % B BT % 9 A 7 923 D B 5 200
PR B SRR 2R AE MW 4-F AR I -5- R B A KA AN 4,5~ R SR Lk PRI,
FE R ARSI (200mglkg) & TR & &, J7iERA C18 1, LLLNF
-7K(0.1% FFR)(90:10,v / V) AR BIAHIEAT (il 3 B . DA 2R £ FE U ZE B R i il
REFRTT 5 o HR DTS A DA IE B9 1~ 22 S B M IS Q) 5 5 0 AT 420 o 7 3 S BRIE 45 SR 3R
0. 27V 4-HEIE-5-FR A K 1.25-9000 ng/mL Al 4,5- — H A Lk BROK i
0.5-800ng/mL JuFEl, ZRPERAF. AL LIRSS HEmf ik DL R, 3 2 il e
TR FERAEMNA & P AR o« DLMOGEI I R I 5%, AW FEPAN T %P M s o 76 K
MRS LB ESH . G5 RR M PRI 23 B T o el v, 4,5-—H
S PROK R T PR R R T 4- F AR BE-5- 32 T A K
R TR, AW HPLC-MSIMS; Z9MiCIah 1%, kIR

T E+MAB A E+MNER S FE AN RO 25K 3h 1 R 4R 4R 53 75 KO R N
4%, AR, B, LEK, BHrT, 55

CRE R RS2 it s, h EZRER S 25 R 5 22 4TIV 0 s B a5 S =2
VL7548 B i 24 it e B R IR 72 e, 210009)

WE: Vi EMZ 2L M PHah 24577, Bte . RIS EMH K. kA JE
IR JEL AN By 5 0 JEL AN 2 1% 52 5 R HE B ARST 0 £ B R . ik — B T R
ZZHPD PTG 2 BN ANy S A0 JE AN A N R R AT 20 A B A
RS SESL T RS, BR. REUKWHPLC-FLD Tk, Wit 25— B Ui b B, (i
SIAT, SEIL T KR I 2R R AN [ fi DX A e JE Ry R AN R o B BT K
4 Lichrospher C18 (250 x 4.6 mm, 5 um)#¥, FHEE-7K (79:21, viV)BEIL, i : 1.0 mL/min,
FEiR: 40 °Cs; eRMEE: MR 293 nm; KK 370 nm; HEFEE: 20 pL.
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LR M JE AT 10-480 ng/mi (I3 ) F160-900 ng/g (ixiZH23), Al /EFMEH2.5-120 ng/ml
(L) AN15-225 nglg (AL ; Tiikmke s e HERARE . SRR ARG E R
iR AEIREA RN 8 25K o 3 —20, TATDH KB IRAE 7~ JE ANz SRR 7 I R ARIK
FEVR 5 ANy 55 AR RN () 254K 80 7 5 S EATHEAN R X R 3 A 34T 1 EL AR 7T
ZiREor: 5EFMAME, H87 BN AHAEFN-HE T A E AN K Tmax MAUC(0-1)
BIRERN, AR EAN-FASC A A B R AR A, 2 B 1 B 5 0 S AN R IR W R
T IEZERWCE R « KIRAE HIRG 255, BN AN E AN PR 73 A7, 17 AN K SRR ZH 24,
JEH R ANEANEGY o T JEANZ AN [F BC AT JEE A8 5 R0 JE A B 76 A [5G X1 A B2 1)
SUMAREEANE]: 5 EANEAREG, JEAD-HE 25 ANy A S 38 3 n i £ )2 Ab- AR K
Mg b, ZI R R FEUE T IEANA A5 JEANE A (1) S AN R FE AR AN 225 1)
JREA o JEAN S FoAt A 24 0 2 5 RS MO AT f s 7500 JEE R 5y 26 ik v 84 k2>
AT ARG T ANz R ECAL LRI A48 Sl R & BEH 253243 7R
KR A8 WAL JRANE: F1EANE: HPLC-FLD
EemB: EXRHAREFESETH(NO.30973858, NO.81274063), {175 i {342
Rl THEZEIDH .
BRAEE : E-mail: fengfangl@126.com, yuanliu_cpu@163.com, gjyang@cpu.edu.cn

HRE S TERRAGANBR N EHRR
ZH 12 Tt An KR, R
(L EARRZAY T BT =, [LH Mal 210009; 2. iR 5% S TSR EHE
MSEISE , V0I5 FiR 210009)

ERERFE WS U] (Duloxetine), b AHA (+) - (S) -N-FF-y- (1-ZEHH) -2-
WEW IR SRR 2h, 002 B35 EAL R A R, 2002 42351 FDA fLdE N bidifn 2y
Yy b, Dyt 580Uk (5-HT) MR HE B (NE) HEEEEMHIH] (SNRD.
gl SR XA RGP I 5-HT AL NE B9/KF 1 R 45 Ly /e M. Aig e
K H LC-MS/MS i 5 i Je 3238 7 P I & POV T B B, il PR F 24 $R fHE A 4

ARICESLI) HPLC-MSIMS %, VLERRRWVUIT NN bR, il 24K Waters
symmetry ® C18(150 mmx3.9 mm, 5 um) (iS4 70 5, HEE (A A1) - 20% H B 0.1%
FTE 0.1%B5 R # /K VA (B AHD Jyim sl e, BEMAE 9 Omin (A:B=30:70, v/iv)
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-1min CA:B=30:70, v/v) -1.5min (A:B=90:10, v/v) -4.0min (A:B=90:10, v/v) -4.1min

(A:B=30:70, v/v) -6min (A:B=30:70, v/v), #iiE}y 0.9mL/min, /570 6:4 Ml%E,
FER: 40°C. B2 1R A 2 5 7L IE 57 SRM A&, W% 11 HL & 4000V, AL
TR 150°C, W3S % /7 0.5psi, 55 % /7 35psi, 4 B & /7 Spsi, B4R E 350°C,
b4 SR 7T 1.2mTorre T8 &1 & R BN EEEPETT (m/z 298.1/154.1), AR
U (310.1/148.1).

MBFFEREREE (1:3, viv) PR, B0, BCEEEEET LC-MSIMS 71T,

18 BRI AT AR, BEVS TUYT 1 H B 8] 2 3.91min 24, P AR I HH IS B] A 3.91min
Fedq, SR e A R B e 2 B R4, o e, MBI 1. SRR AE
EPIIT R METE H A 0.5~100ng/mL, € & F PR 0.5ng/mL, [FIYZ 2N 84.2%-92.8%,
TCUH BN o MHAFE M Zad 3 ikml. =IEAE 8h 5L 4°CHE 24h MIZIFT,
BIEEARTEE

A B C

=
- \ ]
=
g M M a

0 2 1 6 O 2 4 6 0 2 a 6
=
HEI
g A l

0 2 4 6 O 2 4 6 0 2 4 6

1 A ISR R P VTRV PG YT O0SE B ASEADL A DR A e B 3 Y T RO PG 1T (o 7
C.{t e 52 AR LS & e B 34 P TRV IG T 1 i o
ZARE T ARZGHT (0.0 h) A7) 1 ARYL 75 U 24 MU 47 A B 2 ) A 7 [ B R
BVEITV T (20mg/ A>3 A7) J51.0h. 2.0h. 3.0h. 40h. 50h. 6.0h. 80h. 12
h. 15 h. 24 h, 36 h. 48 h A1 72 h & HCHTE Sk 4ml, 73700 & T R PisAE
R IRRTE TUK BT . 4°C, 4000 r/min 550 5min. 435 FE M3, #ATIE .
M FrAS 3 24)-if T 28, DL 2.

40 -

C (ng/m)

—
\-

T T T T T T T T J
-10 o 10 20 30 a0 50 60 70 80
Time (h)

B 2.4 FE A2 1A B (60mg) IR BEVS VT 5 (R~ 4 24 ith 2 18

161



[ Py A SCHRFRE W 5 1 2% BV PRV T I 7598, 7 HPLCE31i%k, HPLC-MSHMyZ:
J HPLC-MS/MSBLZ:, {H HPLC [ HPLC-MS i REBUEAE, WIRTERE TR,
R . % T HPLC-MS/MS 2 1 e 08 , R FHRR AL HGELS, A7 7E AL B,
SRR E S, BA R TANARFITEZE M iRE, HRHE RN 0.89ng/ml, H
M3 FA BB . ASOR A R BE B DTUE I 705, e CAR R, 4R T A% Sl Bt
(YRS IR],  SEEL T $h R V& VE VT 76 AR 2R (1 DRUsCA 350 5E
KHRIE): HMERFEIEVETT: FRRAVUVT; Z53h%; LC-MS/MS

BAEE NR B 5 /N EEm A0S L FnlR UL
FwI, HFrE, LK
QeI PRy R Rk /D)

P8 WO A, BEBHERNWMEY), SARKERNNGE, 126
HAOKEBE . WHEICIREE . REGLIEEE . RO, Ao SYIBESE, BEX 2k
R R BEAT AR AL o 1 AR 250 AN RT3 fe 5 Wi e e i A i, DRI 1 R 2540 1
Fo 8 R AT SUR AT BT T B 2 2 AR F LR

o e A5 A R B B LR AR Ok B AL . /NEETBE A R T AR
U ZR AL n 11 R0 PR (ER /N BB VA AR IR 22, B MRS A1) A4S AR 1) ik
TRAE AWEFCA, JATTAR I SN T8 B 3 BE A /N SRR A6 R e )l IR 5
TEVNEERR, R /INSERLE B i ARSI A /N BB 5 . AR KK-Ay /N AR
NI, RBTAE FRaE B o TR RS 11 /N BRE BB A5 /N BRE i 1r) — S/ BE B AL
FORE L AT, I /N BT R P IR FAT, /R ) ok I o 24 B i o T DA/ BE i
RO 25 ER AT A% AR T P e A

M¢%ﬁﬂ:%¢%ﬁ%%%$%”%i%%ﬁ\ﬁﬁﬁwﬁﬁ KM
W TE B RN BERRA I il — E/INBER, 1 — DI T TE B T 14 P — Bk
AR /INBERIA: pl — S NBERRIBE /), 45 10 AL IE R . SEOEEIRE, R
BRUE, FEERE, BRAMAE, KT e, REHEERE, Wi, kv
B, ARRATE, WA E, UK 4P AR TEHIAA S, BRI,
KB A XS, FF HAE 14 PRANTE H A 200 I B s e . 25 R R BLX 14
PRI 1AL AL B — VN BERE /7 5 T R NR B IS PEREAR DR, Hh VA T
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TR PN PR i BR T T 2 (R A RS A SR B e Ve de m, PP SUNBE S Bt 2, T 4 Fhad
A T T R 20 SRR EARAR, 6 NP7 A NBERB IR D . 2 )R, RATELA IR R A
W AT AR v IR I 5 5 R L5 8 T ) i A D g v 12 DA B L A A il —
/NEERR I RE T 5 S B v MR 0L RW PR s S5 3 7 A B A v P i s Do T v e R AR
Ji A /INEEBR & B O S TR AR E A, X AT AR R R TRAN S IR ILE 2
R PR3 AF DG R 4 B i i S B Rk > G BT o, T e B 22 /N BE T e A AL
W IR ITER o

FTbk, JaiE s R O RZG ) 2 BT LUR A M EAE R, AT R AR 25 dh f 2
R, TEZGBER IS, X g i B AR iR 2 %B’M’Eﬁﬁﬁﬁﬁmﬁn%ﬂz\gﬂm
OB /NBERR i EE SUNEER RS ERG BEIROE e
o B E R B AR # IS (81573493, BILEIZiWAEIR AR 254K & PK/PD M 5t
Jb 5t H A S = (Z141102004414062) F1HE 5% 863 11K (2014AA020803) 3 FF.

Nitroreductase from gut microbiota affects transformation and

absorption of berberine
Jia-Wen Shou, Jian-Dong Jiang, Yan Wang

Gut microbiota has been recently considered as a “hidden organ” of body, consisting of
nitroreductase, azoreductase, hydroxylase, protease and many kinds of carbohydrase etc, which can
metabolize lots of components. In this case, it cannot avoid that some constituents will interact with
intestine bacteria, as a result of which, the structures or the pharmacological effects might be
changed, thus it is necessary to consider how the changes will be.

Gut microbiota has been recently considered important in pathogenesis of diseases related to
energy metabolism. Oral administration of berberine (BBR) effectively treats patients with
metabolic disorders. However, as BBR exhibits poor solubility, its absorption mechanism in intestine
remains unknown. Here, we show that rat and human gut microbiota converted BBR into
its absorbable form of dihydroberberine (dhBBR), which had an intestinal absorption rate 5-fold that
of BBR in animals. Diminution of intestinal bacteria via orally treating KK-Ay mice with antibiotics
decreased BBR-to-dhBBR conversion and blood level of BBR; accordingly, BBR’s lipid- and
glucose-lowering efficacy reduced. Thus we conclude that the pharmacological effects of BBR
depends on the existence of gut microbiota.

Reduction from BBR to dhBBR was done by nitroreductase (NR) of gut microbiota. Both
human and rat gut microbiota can metabolize BBR into dhBBR, we explore the reduction ability of
14 intestinal bacterial strains and detect their NR activity, including ten symbiotic bacetira:
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Staphylococcus aureus, Enterococcus faecium, Enterococcus faecalis, Enterobacter cloacae,
Escherichia coli, Staphylococcus, Pseudomonas aeruginosa, Klebsiella pneumonia, Proteus
mirabilis, Acinetobacter baumanii, four probiotics: Lactobacillus casei, Lactobacillus acidophilus,
Bidifobacterium longum, and Bidifobacterium breve. As shown in results, the level of NR in bacteria
positively correlates to the capacity of reducing BBR (into dhBBR). Enterobacter cloacae and
Enterococcus faecium have the highest level of NR, thus producing the most dhBBR. While the four
kinds of probiotics own very little NR, they produce very little dhBBR. Then we compare the
reducing ability from normal people and diabetes and hyperlipemia patients gut microbiota. Gut
microbiota from patients have higher level of this enzyme and do generate more dhBBR, which may
hint that bacteria from those patients may have potentials to have more NRe and more BBR can be
absorbed to exert the pharmacological effects.

Thus, interaction between gut microbiota and chemical drugs giving through oral route might
modify structure and function of chemicals and be important in drug investigation.
Key words: berberine, gut microbiota, dihydroberberine, nitroreductase, diabetes, hyperlipemia
Acknowledgments: The project was supported by the National Natural Science Foundation of China
(81573493), Beijing Key Laboratory of Non-Clinical Drug Metabolism and PK/PD study
(Z141102004414062), National 863 Program of China (No. 2014AA020803).

Metabolic Dynamic Responses of Rats to the aqueous extract of

Cinnamomi Cortex Exposure
Wei lin, Deng Xue-jiao, Zhang PeiTing,Lin Man-na, Xie Zhi-yong ,Liao Qiong-feng
(School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou, 510006, People’s
Republic of China)

ABSTRACT: Cinnamomi cortex,which always used as a traditional chinese medicine,has been
commonly used for the treatment of dyspepsia and gastritic diseases.

While previous studies have paied more attention on pharmacological action of cinnamon,but
time-specific endogenous metabolites changes after given the aqueous extract of cinnamomi cortex
is still lacking.we conducted the investigation to assess the the metabolic response of rats to
cinnamomi cortex , which including NMR metabolic profiles of urine or fecal and metabolic data
analysis.

The previous investigation had demonstrated that the Cinnamon could hence the fatty acid
metabolism of Obese rats in the liver,and play a major part in preventing and combating Nutritional
obesity of rats.

In this investigation,A broad range of metabolites,such as Butyrate, Threonine, Cadaverine,
Acetate, Glutamate, were identified.

The data analysis methods performed in this analysis are NMR spectra of collected example.

164



The principal component analysis (PCA) and orthogonal projection to latent structure-
discriminant analysis (OPLS-DA) were employed for further analysis.PCA displayed an overview
of intrinsic similarity using the NMR data and check possible outliers and OPLS-DA aimed at
maximize the difference between the changes found in the treated groups and the control  group.

The metabolites changes of rats mainly happened in the Tricarboxylic Acid Cycle( glucose,
taurine, ethylene dicarboxylic acid, citric acid and trimethylamine oxide), Amino acid (valine,
alanine, glycine, lysine and phenylalanine, etc.), organic acids (lactic acid, formic acid and hippuric
acid and other organic acids).These results suggest the aqueous extract of cinnamomi cortex linked
to energy metabolism, and the disturbance of gut microbial activity.

Our work shows significant insights on the dynamic metabolic response of cinnamomi cortex.

KEYWORDS: Cinnamomi cortex; NMR; metabonomics; time effect; rats.

Simultaneous determination of four furostanol glycosides in rat plasma
by UPLC-MS/MS and its application to PK study after oral

administration of Dioscorea nipponica extracts
Min Liao, Meicun Yao”
(Laboratory of pharmaceutical analysis, School of pharmaceutical sciences, Sun Yat-sen
University, Guangzhou Higher Education Mega Center, Guangzhou, China.)

ABSTRACT: Anovel, sensitive and rapid ultra-performance liquid chromatography—-tandem mass
spectrometric (UPLC-MS/MS) method for simultaneous quantification of four furostanol
glycosides in rat plasma was established and validated. Ginsenoside Rb1 was used as an internal
standard. Plasma samples were pretreated by liquid-liquid extraction with n-butanol and
chromatographed on a C18 column (2.1>560 mm i.d., 2.6 pm) using a gradient elution program
consisting of acetonitrile and water (containing 0.03% formic acid and 0.1 mM lithium acetate) at a
flow rate of 0.4 mL/min. Lithium adduct ions were employed to enhance the response of the analytes
in electrospray positive ionization mode and multiple reaction monitoring transitions were
performed for detection. All calibration curves exhibited good linearity (r > 0.999) over the range
of 10-20000 ng/mL for protodioscin and 2-4000 ng/mL for protogracillin, pseudoprotodioscin and
pseudoprotogracillin. The recoveries of the whole analytes were more than 80.3% and exhibited no
severe matrix effect. Meanwhile, the intra- and inter-day precisions were all less than 10.7% and
accuracies were within the range of —8.1 to 12.9%. The four saponins showed rapid excretion and
relative high plasma concentrations when the validated method was applied to the PK study of
Dioscorea nipponica extracts by intragastric administration at low, medium and high dose to rats.
Moreover, the Ty, and AUC,. of each compound turned out to behave in a dose-dependent pattern
by comparing them at different dose levels.

KEY WORDS: Dioscorea nipponica; UPLC-MS/MS; Furostanol glycosides; Lithium adduct; Rat

plasma; Pharmacokinetics
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35 MBI, TATMEBLA BT, HEL2E, MEEEG RS KM
BT R E T RN, 45 R ERIX 4 BT His aedid SeE A FAR
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WY, bR E & R A B iR T R A AR A, O L T AR A
WY, = RGN L H B A AU A 2 MR G A, vkl & 8 B HRCh /R
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&ET NMR 5 LC/MS SRR BT 4HpapT & S AT 4L
IERHEF R
B, RE, KBRS, RikE
(1. BEERFAFGAMSNEE, L 200433,
2. FHEERFWIER TSR B2 EE,  BifE 200438)

P AR e et A R LRSI R 2 —, I REW [X 73 S 1200 A
H 5 5 H A N AL B (2B hr B+ o> B, AR 7 T AR FE AR 2D o A
b, DA T SRS B SIS AN TS 1 LI 45 e 5 e B4 P T 2R A
YIS 3L — PR (1 SRS IB AR SR BE o ASHIT TU3E 70 T8 I R IR ARSI S 0 b 7
12 [ I 45 5 BEATLAR AR SR RO0S B 300 PP 400 M P8 i o R R0 M o A5 i ) I
TEMEA AT AR B 04, IR IR SR AR S AW E 1 =+ /N
WY, ZJa R XL A bR S S RS W AR R SR Pl I S R ) X 7 L33 A4
MR 6 S T REAL R A RE ) ST AE R, 45 SRR WL 2R 2R e ) L S0 AT 44 i P A
HIIER] T 100% 1 SUENE, 1M H A& 1R 2 T2 B AT e f8 58 1) AFP {H{IK T 20 ng/mL
R0 T SEIRA o A P IR 51 AR R AR S B R G 1 B A S B, AT R TS
W, BEARAQHT, BARSAC, ARWTERSEAL, B A ANE YT IR ACHE B . 1245
RBW], IR L T AE A WDAR B T BE D9 4 e e 6 1) S 39092 i R 190U DAl
HEAHT AL, 29 ORX ATy TS EAFREAT P R &R IT . BAh, AR TCILUER] 1)
BEALARAR > FELIRE & i A 22 B R AR AR S
KA AN, A, WU, AR IRIGE

Abstract: Hepatocellular carcinoma (HCC) is one of the most common malignant tumors in the
world. However, current biomarkers that discriminate HCC from liver cirrhosis (LC) are important
but are limited. More reliable biomarkers for HCC diagnosis are therefore needed. Serum from HCC
patients, LC patients and healthy volunteers were analyzed using NMR and LC/MS-based approach
in conjunction with random forest (RF) analysis to discriminate their serum metabolic profiles.
Thirty-two potential biomarkers have been identified, and the feasibility of using these biomarkers
for the diagnosis of HCC was evaluated, where 100% sensitivity was achieved in detecting HCC
patients even with AFP values lower than 20 ng/mL. The metabolic alterations induced by HCC
showed perturbations in synthesis of ketone bodies, citrate cycle, phospholipid metabolism,
sphingolipid metabolism, fatty acid oxidation, amino acid catabolism and bile acid metabolism in
HCC patients. Our results suggested that these potential biomarkers identified appeared to have
diagnostic and/or prognostic values for HCC, which deserve to be fur-ther investigated. In addition,
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it also suggested that RF is a classification algorithm well suited for selection of biologically rel-
evant features in metabolomics.
Key words: hepatocellular carcinoma, metabolomics, liquid chromatography-mass spectrometry
and nuclear magnetic resonance
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EHE, i, 200436; AREHEHECE, ESCEAER UG, 38 E E S T AERE 5T R, 20892;
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FE. RIEME% (Inflammatory Bowel Disease, 1BD) & —2H %3 98 fiE E 5% 1 58
PR, HATTERRE AR S5 X R AN T 1BD A0 SR K A B, I PR
ZIRTT IBDINE R . AT H Seiliid 45 T C57BL/6 I 14 /I B BR i S B (DSS),
AL T ARSI AE 0 (1BD) s Y, JRiE I SN AR E . KR R
TR AR RS B2 AR B A OCHR bR R AT B DAY . 58, NI ALIBDIYR
TAHLE], FAT1R T LC-MSHIHE 57 40 2% T Bl 78 1BD /) BR AR, R BHAR
T i (SM) FH A 22 Bk fle 2 (CER) S5 AR (1) /K 7 S5 25 10, 9 1Y g ol an s e s T
VAT SORE IR N B BAE 5 0Fo T8 AR F N P BHEY BT = ih ek, H
HYRPR . PUbREER . BAETDSSEFIBD/N R, X5 AL RIEIT
IBDHIEHHEAT T3, RIUE AL R TR T RIFHZ, W 5% ZMIBDEEIR,
H FARIBD/N BUMIE FF TNF-a/K o fEBRIERE |, AT FLC-MSE AR, FRETIEH
/NE IBD/NER . TR ABRLLZRIAIT IBD/NR IR LA 220 78, R ILSM&E 55 1BD K 4 i
ZYA I B — L AR R AR 0 ZKCPAE1BD /I R0 L3 A 45 i vh & AR B 3 A0k TR A
RO RGY))E, PR AKCEER] T I REW. BT R Riha, ade
EPCRAMT, BATIE T /NG W LA R T4 rp e B I R IR 1 o, 25 SRR WITE A
LI T3 [ IBD/IN UK N B G BERG 19 R IA 7K o AR FAAMNBAIE T 55 AR 3RIA
SYIBDIZRER, 1 Hodd e 2 i, ik — B4R R T 51BD K i A RLL R IBTT
VE 3% DA S AR E B FH O EEIG , Jy ik — 20 i BH R A R £ 376 7T IBD IR A AL 114
BT R .
R HAMAR: KIEMH: IR (EANLE
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REFEMRBABEMIIEN BERF AR IME X
KAFAE, Rk, R
B~ RR2EZ% e, g,  200433)

WE: BRI RISCREERE 7 7 28 SRR A A )R B, R HUEA TR Z 3T
B G, B 0T DL S i S Bl T S AR A RIS #, JCIE T
5 RO VR M 1) 24 ) R G R ) ) R A N A A SR PRI 9 o AR SR H B RE PR I A
PR M A 2H X J2 22 B P AR SRR TS EA RAR N IR USCRE DG o O B TS e R MR b 3H 22
Fr ARSI TRCRHE 0 A N 2 I Bt fe i — e IRk E . ik SRAEEIE, 100 %%,
A 500ml, 0.01mol/L FhFE AR BT, MEARIMEBE: K H HPLC—MS/MS il &
Beagle R FRFfIE IR H il J5 MR H 2500 s . G558 F ARSI H S0 7 %
MWsE 3 LA RV X2 2R R (n=6) “FIYRBUES K 1 Fos, Hrp
0.25, 0.5, 0.75, 1, 15, 2, 25, 3, 4, 6, 9, 12h I PRI HE /35N 51.79 ,
58.49 , 63.99 , 67.76 , 75.42 , 81.15 , 85.95 , 89.14 , 93.75 , 98.27 , 99.46 ,
100.35

FHERES B
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350007; 3. fEMN KA, MR R 350108)

WE: HM: @ik HPLC FRGUENEHT T, HsA R H A R & A 254 . 7
% A 10 HEAFE . A FEHE S RISREA i B0 SNk B SR i T
By KM R RO R R AL =R A TR SUEE 5 O il SR n B BT R E
WL, BEAT RS i AR 22 28 I 250 5 T o 25 2R - HPLC VAR B IUME L S 3E
fasE kRS RSD $/h T 5%, HEDNERE = O A EREER, 4R
AERA . PNN I ZRA0 00 ) IE A 22 =ik 85% LA b, BT PNN 2 Afridont A b i)
FIR BATHERE, 4PREM, HAFR R SITRIIA.
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Using HPLC to Identify Dendrobium Based on Probabilistic Neural Network
Ma Xiao!, Yao Zebing?, Wang Jian®, Jiang Zhou®

(1. School of Chemical Engineering, Fuzhou University, Fuzhou 350108, P. R. China 2. Fuzhou
Institute for Food and Drug Control, Fuzhou 350007, P. R. China 3. College of Chemistry, Fuzhou
University, Fuzhou 350108, P. R. China)
Abstracet: Obijective: To identify different species of Dendrobium quickly and effectively by
HPLC fingerprint method. Methods: To establish HPLC fingerprint of each ten batches Dendrobium
chrysotoxum Lindl, Dendrobium nobile Lindl and Dendrobium officinale. Wall. ex Lindl from
different locations and batches, then analysis the data of chromatogram by cluster analysis and
probabilistic neural network. Result: This method’s reproducibility, precision, stability test RSD
were less than 5%. The Cluster analysis showed that there were significant differences among the
three Dendrobium. PNN training and prediction’s accuracy rate was over 85%. The result showed
that the PNN method can discriminate the different species of Dendrobium simply and rapidly.
Key Words: Probabilistic Neural Network, Dendrobium, HPLC
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Es (O HEEESRNREREMRUZI (5 BRBH M (6) HAMAFEL
YA e BT Al HizsoR e e BllE 1 isgisE A 4itic 400 45
L A MBI 53 S HL B SRR L 04 386 At BRIk FE AL s 12
AR ST D o TR LA B8l 126 o i o i S AL P i TR #E B B H
fem VARG, O NIRRT AU BE 1 IR SRR . NERIE R, JATTK
AR LA LR A A A 2 AN T T SR B0 (32 B 30 50 /R N s S D E 28 i
PR B o AE AR SMA R R MBONAE e, T HLIX S I 3h AR A AF AL — € AL UK
e X B A AR o I AL P D A A b ) TR B A S N R I HL 4 R A
FE— L R LI I I B 22 AL . ABE R S E B R B AR BT g
[ T He R AR B IR e A TR 7T s A 7 R B R E
KW teEad. k. AL B, aites

EF UHPLC-QTOF-MS AR IEIRAEE F S 75 AR
FTindy, MRA, BE, AR
(ERHE TR, 507 TRE%6, L, 200237, E-mail: Huping@ecust.edu.cn)

#illg (Sphingolipids) & —RH AT E MR 731, KA A 35 IR 2H 0 B A 73 A —
5= (Sphingolipidomics) 5T, A AAHIER KR 2 W, EWbs EHI R
ILANBEIG A HE AL B R 28 S5 B LT 521 o FRATTR A s f A $ HUAD UHPLC-QTOF-
MS HiAR, @7 NMiES 10 KEBAREN &M &2 AITH iE. FERN
BN (D WM T 4 o7 ZXHIE AR RRBUSER (B 175D, HmA&Hir
T CHBENIKAERGE G 3TCHUKIE” 5L, Bz AERE BAG A BRI 8]
Wi RPN R R 2 SR A (20 EMRAI . TS T, MAIME %
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E AR BBV BR PP 5 TG (Ganglioside GM3) 7E P4 (1) 146 Fhifig, 2
UHPLC &34> B A1 QTOF-MS i 73 #F — ik, &3 W 1 8 40 A vh 3 2l A7
FE R 3 LK A 3 S A R T4, A4S 2 i 40t 48 5 1 22 B IG = 2 38 IR R 8 Al v 1 o
MR B (B L 475 (3D X T S KBS B 4 2 o AT 5 VAT D7V BRAIE , 45 SRR 1,
10 Ah 48 AR I IR U2l 83.9-100.4%, A A H 8] 5 2 HIK T 8.6%41
12.2%, HBR (LOD) JERFIA 1.56-33.52 pmol/mL. %77k 2& H A A 1LAE Mk H 5
DRSS NEH H B 2 M —Fh b 7 i, K TR T e 2 AR R« W PR 5507 Tl (R ER N
A R IF AT &,

REE: #ME41%:; UHPLC-QTOF-MS; Afi; #MAEHRHL EthE&odr

- — 104 Cor | x105 d18:1/21:0 GA3
- ™ = Pl 11223, 1982
L Y g f\ . 1225, B040
& ,"( » r \ I’ ‘
o . |' i I= ] |! o ] [ .
e oA la ] g Dotople [ | S 418:021:0 GM3
sy e ) interference | | - =t 1575, 8143
N 2 I~ .
-0 . e /AN | |
i sl = ——— . ; o
13 13.5 14 12324 1225 1E6 2ET
20 A0 0 10 2 Countsve. Acquinition Time (= Counta va, Iaga-ta-Charge Elfl}l
PC1
Extraction comparison gt Isomer -
B - =1L d18:0:24:0 Cer d20:0:22:0 Cer
. ¥=1.07x+0.093 g 255-__2“5 P 294, 5198
R'=0.99165 "
7 ] 6
ie . 4 267, 2479
= z
e 5 J_.-"
= 0 Ll
67 294 296
L] 0 —|-
15 16 17 18 19 20 L | 25
4 5 6 7 8 Counts wa. Aequialit inn Time flin}

Extract-3

1 MiS$ARSRIOE . B R 4 R A2 & 7 23 S R TSR B CHED

ETAYRBEFIERZRAFEAMEEETARINDENMESERM
AT
FH", AL, £A, AEAL
(1. FEZGRERE, FEE 210009; 2. VLIAE B MZW BRI 7 FE, Fa 210008;
3. MR FEXFERMAER, B 210002)

MMEZE MY AL &, JFit— P2 e mg k. BRIER 2 S
G, ZRPRERAIATE ST R IR S P R RE R B ZE S . AR, K BIR — ELR
Z R AR ANMAZE T T, AR IR R ARG 25 LLSEIL . AT TR T I R A
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VL2 HARE RN 22 57 10— 280 8 F 25 B FEARAB Y TR NI e R, &L T
PRI R UK LC-MSIMS 7732, RGP 1 48 44 e 32 ik 3 I BT A At VT
AR = 2580 F1 22 AE - RIS EE IR, 2525 J5 MR FEARA YT (1 25 302 s
HFAERBE R MEZESR:, 48 4% R E Cnaxs AUCo.rs AU R 15 AR AN i /IME 73 51 A
7215 12, 21 %, &7 7 BIFRARAb T 7R I PR & B0 A 25 7 TARAE I Rl /R S Bk . 3F—
LA GCIMS MR- &, B X323 LT IR AL I 7L, G582 B BSR
THEAY, 3% 78 8 I T 1 A= 0 hs 54, DAARUR R B0 25 24 5 BT ARtV T B 25 30 22 A
P22 Sl AT T o FRATRATTCASZ A MK 17, 12 PN A Y45 25 1T I 2R AlK
SPAE AR, Crmax TMBLAY AT LARRRE 75%- T 62%[1) Crax MAZE S5 AUC TR A
A DAMRRE 77%- T 64%11) AUC /MAZE R . XHIlZR4E 36 4452, Cmax 5 AUC 52
B AR5 TG A 5% 2255 r 2051 0.863 5 0.87; X FiliI&E 12 4452483 ) Cmax 5 AUC
18 SEBRE 5 TRIE A < 250 r 205009 0.825 5 0.872. THINAEZ R E 1 E il S1E
A A AT I I AR IR AR B R 4T X 47, 48 SRR AMAEIA 2. thah, AR
SL 7R DA AZ R R Y CYP3A4 Bl v 14 1 PLS BE A, A7 v] DASERE 57%- Tiill 32%
(1] CYP3AA BgiE 1Mk 22 57, Tl v7s 4 S B (1 ARV 2L T UM A1 A 26 5% r=0.753 . IfiL K¢
BRI KT, RESAE— E RS L RAE CYP3AA BEHIR IR YE, BT LRt A%
B4, WD SERRIS AT DA A EEAT T 20 2L, il RORS #E =7 A PR T B N
RO HRHE T AT LA S 1 Tk B Ja s AN U AR Hh s K ) T A A s 2 A 1 T
REJ1, SRR B ATRAREEAT T 0BG, X H0 S i AR id B RO AT T #R0
REEW . RHERST, MG, Z9Rda S, ARz 71%, BT

R THHEBIERANRIBAFZN SR
FREF KEF LikE
(FEHE R A SHRET 2= D

WE B WS THOS /BRI R &8 Eu B (Rarge),
HIEAR . NIBET Gt IR 2541, 7 iE AT S Emm AN, Ui
17, BOAMH e Tl R BRI R T A SR8 m e, e B, s, B
T SR, AT AR . MR R BE AR Y 1 8 T UK BB A G
PR A BB I (AR HEAT 0 AT, B FHLC/MSYZRT R P 448 1 B AT AR 58 B 4 47
Xt FL AR ) B AL IR AR AT AR IR o ASHIE 7T 15 AE L2 4% 1 B B Zh RO il ARG I
SRR
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Fik: BB RS RRHIAE « 48 /R R R 72 2 =k ST 00 P 8 1) P A R e WL 4%
SR TR BEYRIEN . 5 T BN R ERELIX HE 0 7 A MR, &4
T4, PURIVCHRAL, B AaLah, HAS A5 E NS LR B ER, 8 /K DAKE
W AEDS CRMT BB 51 B0/ BRI, DUHAA RS (15min) A2 BT A A
T 5E T bk L8 /IN BRAE 45 25T s R BBk, IFidsk. SRAISPSSS. 04t i 81 f:, itk
ITEGMER T Z 0T, WSR2 RHE . RS 25 1IN, 2 TLC-MSH
oI AR 33 B T i oG /N o AR 40 A 1) v e R i AR 2 S T
2, RE BRI AR AL W 2H 22 T BB SR, %) B 20 o AT AR R K o M O VEIEAT 7
P e, GBI, K. RE R R, I M A B 4L S xR
ST HU L B R UUARZAR I S (10 22 e Ak, 0% B AR AR LA F 3
TFOREEARUND, WREARNE A P SRR T I 11 1 A= 40 25 ik R 3 A ST

G (D AT NGRS, RS T, 48 7B KB =] IR AE 45 2
J530min, 60min. 90minfe 252 & /N BRI R, 001 /0N B PO LA O KR 8 40 4
AR [R] s AR B R B bRy 1) S 4 245 i 8 A B T 4 B SR 407 6, 2 0t A S 4
fEH.

(2) WOk HEZE FRASE Y 20 A 28 /N BRI Y P LA 2 e Mok, I T 9%
e A AR LY Y (1 B L mT s AR P bR 54, R 22 450 B AN LA 43 BT AR 25
B Ge vt AR B T 2 e AR, S AT BOAT AR S RIGF AR, AT TT DAHE T
BEAR AR BT o

E: SR THUKBGR AT BB AR o 83 15 A ) Rt s B R 25 /N oy T AR AL
MR BRI
R eRTAr MBS LC-MSECH W
EIRMNE: L5 ORI 27 5 Be E B R B 1i%%: 100850 Fiif: 010-
66930217
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B LR S5 b A PEA QA 5

B EINATES M R RARE i INEP R AR i LA A 51
FRFE, AKF, HEE, Ha
(CEHE AR A B U 558 5 = BT

M. B BEMERERRBRRE, R 258 07 L 2 IRANA PR E A, I
FLHN & AEY IR N .

Tk i A Mg PERI (CRS) #58Y, DLWt A A A 510 5w 7 1
2277 B EANG PN R . R 1H-NMR H1 HPLC-MS/MS B4 A 20 2
TR, 456 E B BT (PCA) S i fe /N — T A 7] 43 BT (PLS-DA)YE , il i %) 2% F 4
R EEEANZA GelEA (500mg/kg). 7EZ (200mg/kg) A &4
(50mgrkg)) RERM . MR A AR R AR i ) o i, RAS 4L B
TUZH 520 5 JEANA K SRR L 2 AU 22 57, SR ARIE B fE AR )
WREY, M E EANA IR T HLE A 4 .

SER: h2E T5 1 B IERNZ RS M ST B AR K AT v febn A e s, ml
EAFEFIEA KRS CRS 4K R L BN 525 (98 /b K R 2 AN B e A) A5
PEUFIK I TA) . AR, CRS 45 & A B AR B A b, R BRI 3R R0 R
R R PR AR B B AN, RIREMRER . SRR RNEIR . JREME E
THEAS, BRERIR. AR, 28R, MR . f7ER. IR 2-F % iR JRIR. UL .
R IER . WURRET 2 N F#a%s, CRS M-S KFIEAM LT B E M E R, BixX et
YT AR I 2 e, KRS Re MR . MEMREIEE. JREE
W ORBER SRR HARE IR M3 FBERE R TR IR A #3215
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TIEEE A5, 55 CRS BATMALAALL,  my7f) S K SRR BEAN LTS b 5 AR ) & &
RO 7ROV RIEAEH], B EAlE -, kR4 5B T 2 1 =

EL
Jt o

Lit: LEIEMZX CRS HMMH KR ABEMPIAER, HHAEEEIRR.
CRS MY ZH K B MR AN PRI B RE TG RR AT BRFAR . 2-WW K — IR LR BRR
VR . WURRET 5 TR, X S5REEMEBHERR R, KNEIR . RIKERIR
BRSBTS A ERREIE TN T HEMHER, SRS E2NEIKSHEMR
USRI S A, BRIk, FIARGE T R 5 B Ae . seE IR e
B IREEH SRR AR R A RR.
XHEIR: FEEM; PUAER; H-NMR; HPLC-MS/MS; R4
EE£mB: EXREARBHES (No.21375147, 81072613);

e BRI RS (N0.7142125);

[ K FHE #2501 & 1 (N0.2013Z2X09102-016);

L AR KL T K 2 B SR A T A T R AR KT &
(N0.2012ZX09301003-001-010).

'HNMR B ARBAFE£BFEUIRERFCYNRE
iy, Hkwi, BiEx, HxF
(R 2R 2B 558 5 = D

H . AR4L2% (metabonomics BY metabolomics) JA7EHs i i 1] P 28 4 1t o0 A A= Wik
WE A H AR 22 S R IE [ 1] 72 T R A% R PR b R L
TN R S TCAR M S b B s TR 2 RO o [2-41 w2 25 AR AL 259
AR 57 5 4% G v 24 22 R0 7 700 2 R AR 24 AR 4 2 1 T 8 QT S T ) — S
R [5]. S8 FHUHH BXERMN (R RIVERGE), HEHR. JIHT
(XS T)PHERP K, R mITER, JEiMiEE. A2 DAE A A,
T 7T 4 F O SD (sprague-dawley) KSR A MRS E SRR T JUR, FEXT
AFIHBA K RIMIERAT T 1H NMR WlE o4, i s & AR =5, DU
RRBRTHEIRIRC)

Tk ASLERIEHUENE SD KBNS, H o H ARH . FITEXIRA ., &%T
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B (s Ry & SEERA. PHEXTIRARE S 45 TR A ULAR, 4525 14 KJ5, HRRA
J B AR R IS 1% SRR AR B BRI TR B, 1RSI () DU B2t 4 1
SR o RS H KB B JE 3h 40 TR BRI R, =R T FE, SO,
W g, RPN bR (TSP) fil DO, # N 5mm £ & & F #3417 NMR Wik . 78
VarianUNITY INOVA 600 & T ki fdf B A2 i NMR 154 ERAEEER (B D, IR
PR A BT R BUE A — 1k, FEiEAT PCA, PLS S54RI 04T

i B A ™ e
L
N — . ll_JJﬁb_._,ﬂu._,,l \J; — NMOD
e T __'L~ = ___H.‘:lkfi ASP
K 1.

G £ H NMR BEAR 6481 HOM M SRR R AT BT & ROR SRR R, @
i Simca—p BAFHEAT PLS 734, A\ PCA far& AT VIP AH 45 2 2 S R0 B 6
Y, S HTIRP N AR AR A 1) 9 A2 R, 2 BUNETE R, SERR,
PR, RER, RAER, BER, TR, 2-fk =i, HaER.
G I 9 DN ERMARYY T, 2B IR, MR, SERER, BEIAR N = RIS
I (TCA) H (a1 74, {E R S AR R iy s A O, BRATTHEN A & B IR
fEATAESIAR TCA ThfeB i al. Hr, 2-Fk ki 2 ML Bm 2k, o
PAE AR AR = A S 2 s TEM LA Y, T B S5 AR, S T
ZIBFUKT . B 2-WR R ATIERR, ERIR, BEHIR S BT R TR
RS N KA TS, 2 S a5 P, (AR e 2 e — R Kk~ AR
b, ZRERIGHIGE, GEREAE RN, FEREHIHRE.
KEF: SR THG HNR BR; TRt R
HETH: EXRBEARES ( 21375147)
e B AR A4 ( 7142125)
TR EF R E R LI EIOH AR AR T SO KR K
P& (20127X09301003-001-010)
SEWEE : BE, JLRUITEIE X R 27 SEHESRAE Ll : 100850, H
1. 010-66930217, Email: hrongqing@163. com
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£TF 1H-NMR &K LC-MS RE%FRMRRERD BREFEH
(&) KRERENZN
WikiE; BRE, HkA, HEs
(R BE 2R HOR SR EE S0 50T

B : 1EAEYRIE 2 W R b, HUA R 44 B R 57 00 K 2 T B B B B R e
JITEE, AN ZRATE RN BORES T SRR AR JEH . R 52 IR o
A, SRR FROE 5 M W IR, S TR B U A AT, 3 T o e R B e i 3
R TEE AT MR S RGO AT RGP AR EE MR, R SRS
TR S RRAFWAN 25 FLEH, fFERY 12 AREHEN 5 A FA I E
AR B FEIX—B B, K BRI 5 AR B A DG B IE 25 ThRE BB AT PR AL, i Ik
TRV 2 AR IR B BRI AR w5 UL 3 R B i 3R WK P AR L,
BRI v -2 TR (GABA). BRAMRE/AK LS. BT HAT, XHEE
AR AT IR OB 7T 3 B P A S S 5 T T 12 AR KRR T B AR Z ik
ARSI, TEIX — I BOR RV B BRI T, Wb Thae R I, A IRMEAR
VORI “ 45 0E” 0, HERAR (OVX) KRBT A RESNRE, #E
i PRSI H B AR M I R K 3R 5 51 R 10— RAVGE A TRAERIIRAS 7 4 (0 I
YEARUI YD /K Tt RIRE R R o AW TR T LC-MS BoA, 18 H R L ANEE ) 415
AT, DR (OVX) KEIF RBP4 2R K7
IR G 5 K — RAVGEEIRIERPRAS, /i 200 K BRARIFE R, B7ESRMS 2T 12
W AR AR AR ALK T AR AR AL, R BRI 5 AR R A S I AE bR ie 40 o
FHik: AW ELS 6 AL 12 A 18 AR KRR NMR R IR 412
GrdT, B ENL Z e TR, R4S 5 R BRI AR DGR ZH . L NMR #E
) AR 2H 2 7 VR X LA A AT 3 — B IE M et 2o i e, RIS AR
PRCId . FARA LC-MS KBR300 751, $2EL LC-MS 1E 61 2 14,
LA EAL AL BRI R 5, DL XCMS B A B 1 AR 1) PCA A nfE 1 fir
R, IEFUE TR PCA A HTHREUHT = A 5o 7 25 5Tk (R2) & RT3 (Q2),
PIAEL TR PCA A 99% LA ERARErHTHll 6 Hids 18 Hid KRz
] 85%LL LIZESE, MEAHINEE ) RiF. A E 7 PCA 4 TOP25 #
o7 B AT AR e AR A R T BAR ELOR R, R REHR A AN TR 4 8 i BB 1k K R
FEARU A Hh 22 S 2RI 1 IR MEAR ) -
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Principal Component Analysis (Loadings) Top 25 Principal Comp Analysis (L gs) Top 25
Trousyy 1 91232

s wwew— | [ ew=ez ™
° g freees 192761 207114
Rk et ) 1729808 8588
g 178/696 L
259.97270 . 33800853
* ssa0n| g
* ° 18938
T -
179.8/694 if 29
iy 1666955
o 104 8605 177.9384 o
g = sosatel § 7
226.6319156833
- 1268172548 -
N 125.91743 121034 ?
" e e
4
s
. -
193.9/752 hi
3 377 9MRWANTH 190.9243

Bl 1 IEfME 7 PCA &S5, BT K K

Gi3R: it XCMS 7EL I #r R BUIE AR U R i, xRS LC-MS J3#r skie:
FERIC AR IEAT %08, X NMR S256 1) 22 AR ALidE AT #h 78, LA MetPA X
NMR & LC-MS S5 A i th AR 2 AT AR B 20 M, DA SR 5 4R A
T HRAT PR AH SR BT (R B Sy T AR AR P BEAT W i RN R A, AR
B MetPA TINEHE, HEATABHLHIBUNAER . # 1H-NMR K& LC-MS ik
[ 29 MUY Z A MetPA BEATACUTEEE A i), 7E25 HIUARSS 30 ZRdEg 7 Hr
FIVEgnZE 3, %54 Rawp. Holmp 1 FDR (false discoveryrate) F1 Impact {H 45
R, R ZAACHE B 1) M RAT A . 45 R3] 3 SKANUNERS . ZRIRIE
W KRR R A R RRICHHE RS . 4 MRUTLLE S 2 B xf N 3 5 2 8
KM 4 AMRPHER: 1.=JRFRI5¥F Citrate cycle (TCAcycle) ; 2. FSRFRAHE
i1 Arginine and proline metabolism; 3. Z R4 Glyoxylate and dicarboxylate
metabolism; 4. JHFR FIAHEERZXH!  Nicotinate and nicotinamide metabolism; 5. ZK[4
AR BREERAI O EREY & B Phenylalanine, tyrosine and tryptophan biosynthesis
G AW, AR T TR B AR L 2ot s 7k, 1@
i 6 H i E 18 H i = ANAFA K BOMEE R RARWHE R 25, U555 G
2D MRMARUIERS, FH0 2 B0 AT B8 H B0 AR AR AT A E B U A o A (]
2). HAREIEE I RT LLE HY, 5 AR AH 5 04 Qs I i 3 R AE A S8 A WP B B e 7 DA B
PREFEIAAT R, X LA ER 5 I LR AR Th BEAH SSPEIR K
REEIA: BIMER; LC-MS Bk TAEM: AN
BEEIH: K H R EE4(21375147)

63 A AR AR 42 (7142125)

T =T E B E R LI “CH I A% SRE VR AR T KR

K- £ (20122X09301003-001-010)
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BWREE: b HiIE X KT 27 SHEHEFRFE, HE4%:100850,

L1

010-66930217 Email: hrongqing@163.com

HADP+

249920

areide
°©

Nicotinaruide o

) 2223

Alanine, sspartate and g _
huberale Taetabolisn | o

O
Maleate

-] 05 tmalmde}
o} 1231 -—-—12111 o nicobnaride O
H1-Wethyl 4 — Nl-ethyl 3221
P e nirotinardide :J
35.01

D-rbonucleotide
Agmating

[}
Hitric oxide

Nop-Hydroxy-
© arginirie

Glyozylate and
e o etdcliam,

S permudime

[31.3-|[27.023]

¥
NAD+ O

nosyl
dorine  f Cysteine and methionine
e e

Spemins - i laine
o——-+| Bhkme,

K2 Sk GEZ) MRMsER R4 K

BER-RAEEE RO R AR H LR
RULE, FEE, Rk

B RZA2EZ, dbTi, HEgw 100084)

T AU A T2 Y B2 R R RORIT AL, AR I R B 2 .
BEMLAHI IR R 16T B L R B R ILAE 0T FU P R T OV B LR, (BRI B A AR B
Br, AR EBRIUAE LT LA : OF 3R B b SRS TP — L g9 vk iy
BRI L CnfiE2REE), Mstie 7 — L af v BRI Y s 2 A AR AL, 3k
GRER; QUK HEEAL VbR BN T AR BB AT R 28 B = 57 1 @
AT 22 5 AR ) Sh e T i B R b @28 K 2 Bl 8 1 AR Wb B R i = w]
RE 5 E I PR 45 21 B 38 A2 AR A AL 1) R e a U] 5 A e 4

e A PR SAE
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T W P10 ) 8 Rk, R B R AR AR 1 4H SR A X RE v R DA R R v R A
B o
OV ENIRRE GEE (H-FABP) &M EE T LA h i rE & A i, @i
4 M N R BE R 7 B HE N AR B e EAREHA R, 2 5 DR AT, AT
oLl T AR o O LT B 32 3, H-FABP K4 F&= /N, BE#AEURE st A 4h
A MR, R AR O LA 0 3005 e AR S . ABFFTIE S H-FABP Jy H xR
WA, LAWK E THEER b, TE R ER- 2 R- B 5T, 2F TR R BR -5 17
-HEE RS MM BAH R RS s, R ER- R -E B AR E A&, Ra
I e R B B (EENARR) MBLER B ok, mEMEEINER
- BT LC-MS 708, @A =B AT XCMS 23 3 7 A bn &
Yo AN TR G B RAR 4 22 7T 077, %056 DU RS @il & B i At
(1) AR RESEINHIGIR E CIRED FIAREI AN ;s 2 5 A= Wb 54 B e A i
PRIV s ATRE S — P SLIR KL . Bz AN A T 2 O NSRRI 7T, A
RIGTT SRS, U 20T KA HEEERR .
WEBB: A REREARIERES No.  81402897) A1 EH KT 2 Gl il [ 5K KR
L IR (20132X09507005) B .
"BIREERAN: FEEE, E-mail: liangql@tsinghua. edu. cn
X ARy EA-REWAEEIEN: SRk EEED

ETEERREFNS RIVRESMENBIRTT
ETH, REM, BEAN, IAW, MEE, FEE
(RS R, JUR 100084; hEEEFRFBALR AP ~R, JLs 100730)

ZRINELEAIE (PCOS) =& LM AR HFINERTCHEON . i U B =ik, 2
TE U0 EONISAE A N 43 W AR B L B9 « PCOS IR IRALEI = A MANE 2, [RHEA
W7 R B 2R, X PCOS RIFHLE A A & 5 BAR M bR ST 74K
EXTIVI

%} UPLC/Q-TOF-MS (Waters) 73 T2 A, 2 57 ifil 2% AR U8 3R 1, 185 % PCOS
FE I 3 A QU A R A A R R T P L % S AR B8 1 3347 % L A M, 485 PCOS
R AR B AR AT AR AL 1 . PCOS B8 35 T IE 56 FR PR 1L 2% i S0 Bl 1 PLS-
DA XA R (B D Bn, BHEEIEWSREESIF, Ui PCOS E#H AN K
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RBPRERAEZ AL FR, WK 1B ATLE H, PCOS & thl] 7 Amisk (4t
REZKIR), UiW] PCOS BRI A AN AL, HEIIRSIFA—E, 28R TfeR
W T BE AR R BORHLE] S, [F - FPm a] BEAAE RN AR L o

|
+  PCOSERE

.f\ﬁmmﬂ

N

K1 AR R ) PLS-DA 2K
PBEE 70 H 8 E 13 31 34 MIBAERIAEIAR BN, AU S SRR I8
R AU A L PR AR, S P8 R AR AR IR R AR S5 A PN B A I o 151 G ok PR e
Fi S MARBERAREDD FESREAR (RERRARIE, 78 PCOS B M & &R E A m (E
2D, Tt B MERR & —Fh B LR MER I ER , 5 &S PCOS X R EH : St 2 1 s
N R 22 5 e A S 11 IR TN 7 v (7 N =1 A W3 e T R e el
B

T E(m/2369.1722) WM (m/z2748.5655)
140 50
120 ©
100 N
w 80 w
<6 2
4
0 (- 0 —

Normal Disease Normal Disease

B 2 W EAR PR SRR A A
AHHE TR 8 AR B, WARHE TR T PCOS M AL, IR S 44
WA MR R . SRR B e IH IR A e i R A i R b K 45
TR, TN PCOS MG AR T AL B A 2% .
XEF: ZEIVELGAME; wREMREA%; UPLC/Q-TOF-MS; W 1EAEYIREY
B #E: ExaAFEEESHESIE (95 81130066)
HHEESTH (J'5: 81302731)
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BT R Z5TR A O S 5 $ S FOMAOH SRS
* &, ETH, TLW, FEE

(EHE R R, dE5T 100084)

BERIPE IR (DND A R foc 5 I AN ™ B R UL 8 JF e 2 —, L™ BRI
AW GE. BT RA R R EMAER, SRR AT R L
BCE MBGRAR S /D R EE B HEE . I B AL A B BT T DN BRI T B
I A 8 S5O0 (HIEIR T LA 1R 5 2 e B o I 2% 24 R S2i i AR W 2 X 2% R
RIS AN IC R R T A Rp I, 32611 ) BA 250 VR FIBLAR, Do B 250 F B 43 1
BB AL .
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'H NMR-based metabolomics study of Huanggi injection on

cyclophosphamide-induced leucopenia in mice
Ting-Li Qu#®, Zhen-Yu Li #*, Si-Jun Zhao ¢, Ai-Ping Li 2 and Xue-Mei Qin *

(* Modern Research Center for Traditional Chinese Medicine of Shanxi University, N0.92,
Wucheng Road, Taiyuan 030006, Shanxi, People’s Republic of China  School of
Pharmaceutical Science of Shanxi Medical University, No.56, Xinjian south Road, Taiyuan
030001, Shanxi, People’s Republic of China ¢ Shaixi institute for Food and Drug Control, No.12,
Taoyuan south Road, Taiyuan 030001, Shanxi, People’s Republic of China)
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Abstract: Huangqi injection (HQI), derived from Astragali Radix root which is a typical Traditional
Chinese Medicinal (TCM) herbal drug, can enhance myocardial contractility, improve circulation,
protect myocardial cells and regulate immunity. In this study, the effect of HQI on
cyclophosphamide-induced leucopenia in mice was investigated by NMR based metabolomics
profiling technique coupled with multivariate statistical analysis. The results showed that HQI could
increase body weight of cyclophosphamide treated mice, elevate the white blood cell (WBC),
monocytes (MO), and neutrophils (NE) levels. After the HQI treatment, the mice metabolome
(serum and spleen) showed a tendency of recovery to the normal controls, and the levels of most
perturbed endogenous metabolites were reversed. The metabolic pathways related to the
pharmacological effect of HQI on leucopenia were probably involved in energy metabolism, amino
acids metabolism, disturbance of gut microbes, oxidative stress and choline metabolism. In
conclusion, HQI showed effect on mice model of leucopenia, and the bioactive compounds
responsible for the drug actions should be further investigated.

Keywords: Huanggi injection, metabolomics, leucopenia, nuclear magnetic resonance, Traditional

Chinese Medicinal
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ZiFNFAT N, PITEESL ) B/ — FRE AR Y B R IR FE AN TN B2, W] LICAE 2 B
P AR 25 R R

FREA R RPRERY DML 2

WEHBBY: AR SCHITAA RS RIS K EITH (No. BE2012744) 5 {L753E
SRt iR CAREBIEEE S TH (No. BK20151445) ; i [E1#H )5kl A3 4w b
BT BT H (No. 2012M512179) ; H 18 £ 5 Bl 7 5 650 B2 B 55T H (No. 2013T60962);
e i RS AR 45 2% 5 5 05 H - (No. 2015ZD008) ; Wi & 5 2 e B E i
S E B E (No. DQCP2015MS02) 5 L5 4 Tk TR %,

$F—VEF . JMBE, E-mail: zZkymw2013@163.com

SERMEE: RI0E, E-mail: songginxin@sina.com
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ET GC-MS BARREREMHIEANGIR HEFHR
FE, OREH, B KER, FHE, 54K, @,
HAE T, kg
(LAEGRCSE, YRR S e e E WEALKE, Mal, 210009 2. %ZH0F
RZREEY), 295, &, 230031 3HEZARIRY:, RAZYIEMEA S5 25 30E K

R SLG =, Fal, 210009)

% B BN @A J7 E0 EBE5 800 K R B FIALREEAT B 5

7746 SD KB FEHL > Aynt AN EE T Ge I, b SR &4 (20, 100, 500 mg/kg) -
HEN LT - BB R (GC-MS) HIR RURIBAR MRS BE /M 7 ik, SR
SJWAACRIBEAC B () OSBRI PR 3R, R PIAR AN B 45 ol B0 IE D7 v R AR 12k
SR Ed RS UGS, ik AR B 27 AN 4 NIST 2 KRtk i bt
e, % HER. WA, FIPES 10 MNEEAEMbREY; B 2%
AT, R SZE R FE PR OA Y L BN TR AR R 4

SE0 METRIEAT AR A Y B RARE . MRS A I B A I R e N B, T
HREHRARML AR, AWK X L. 1% 58 IR N BB 3 5 R T 8 7 L
PR AT ) B S

R M, AHEOE-PUEIH . WA Bk EWAREY: R

Metabolomics study on the toxicological mechanism of realgar using gas

chromatography-mass spectrometry
HUANG Yin!, GUO Hui-min!, PENG Can? ZHANG Mo-han?, TIAN Yuan?,
XU Feng-guo*?", ZHANG Zun-jian*?*
(1.Key Laboratory of Drug Quality Control and Pharmacovigilance (Ministry of Education),
China Pharmaceutical University, Nanjing, 210009 2.Anhui University of Chinese
Medicine, College of Pharmacy, Hefei 230031 3.State Key Laboratory of Natural Medicine,
China Pharmaceutical University, Nanjing, 210009)
Abstract: Objective This work investigated the toxicological mechanism of realgar in rat using
metabolomics approach.
Methods The analysis of the metabolome in rat urine was obtained with gas chromatography
coupled to mass spectrometry. The main parameters affecting sample preparation were optimized
using uniform design. The platform stability of the GC-MS technique was evaluated by internal
standard and QC samples.

Results Multivariate analyses were used for identification of marker candidates and development of
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discriminative models. Nineteen metabolites were proposed as potential biomarkers related to
disturbances caused by realgar. These results indicate significant perturbations in amino acid
metabolism, alanine-glucose cycle and purine metabolism. Combined with the results of previous
research, glycine and serine were expected to serve as the central contacts in the metabolic pathways
related to realgar-induced disturbance.

Conclusion The GC-MS based metabolomics approach can contribute to evaluating the biochemical
effects of realgar on rats and may provide new insight into its toxicity mechanisms.

Key words: Realgar; GC-MS; Metabolomics; Toxicity; Biomarker; Urine
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K24, Email: zunjianzhangcpu@hotmail.com

T 3% Btk Bk A B AR B9 1 & e B 3R B 14 R 48 PELK BRI B X 15 4H
%J&*zﬁ]j]?-ﬁﬁﬁ
REH, RE, o mE, MR T, kEg
(L2 S 7 e S E N E AL E, PEZGRRY, Fa, 210009
2 RIRGIYIENE 7y 5P E K E R iie =, P EAFIRS, BR, 210009)

gl

WE: AR5k, KA UPLC-IT-TOF-MS 454 GC-MS 14 #TF &
Xof KRB T SRR A R BE R BT AT BhaS B 7 o A SO UCR FHBR R 45 1 KR 0.2
mo/kg KB, ISP K, T80 5E R AR AT 1 HR A AR, ST R Jl o LAY
LIS TS INZE 25 H, ol TRt Mg 25)5 5 4d. 8d 1 11d SRIMAEZAT
LC-MS F1 GC-MS 43 #71. FIH Profiling Solution #&X £F g B, 18 =0 AES
KR0S ST AR AT e . 200 X Al e S bt i LU J s R 578 HY 20 S5
B WA K A R ZE Y, SR, 2R, 22K, AR, 8%
Wiz TEAE DUMGTRSE o HETIAE BOAR U X B8 7 i R I, Bl & B FEL A & A, R B A £
IR R -T2 AS . B ERR-1 2 W e s S5 e A AR sk, H
ARAUARE 5 I R P A b R I IEAE DG B FH i BOws BEUI v Je B HE 2 2 A0 g sk

197



B E SRR, FERE R A R T R s | W b R i L R Wi a5k A T B AR

o TIXLEY 5 1) AR A 5 A R A5 4+ o P R R A 7 o DA R KA o 22 7 11 3 3

et FRHIMrA S UI R . WHAUEIRRM], £34 LC-MS Al GC-MS AR SRS 1 1L

AR T DU R 48 5 IR B R A2 R R MR 2 R R . RIR N R K EHT

BT SUBREE B RE B 730 B B S e

BRI BREEI I RAEShAE T AL i

EHEIE: 1LIE HRRARE ST IIIH (SBK201321999) ;

WBIEE: I RE, #d%, WFZE AT 7, Email:fenguoxu@gmail.com
R, HIE, IWFEAMIARLE I,

Email:zunjianzhangcpu@hotmail.com

EARBAFEHETER S OER T E R L TN S BRI F157 2
Rt B EE IR EY
R¥E, WAE, KEE, HXE
(P E RS2 528 B At 21009)

WE: I EA RGMbUMEEE, 1R BT TRIT S . 3. 6/ 20 i
Ty O SRS Y b R RS2 hUeE AR 2 Bl SRR o ER P E AR RS, U
B R, WIRGI KN . A RFFRR], U B 45475 B I R A0 70 R .

N 4R S BN [A) R 75 S AR B VR B S A S AE AR B, AR T T AR
Ut 2H AT 3 020 R THIAR 155 Cprincipal component-based area calculation, PCAC)

MG o ARG S Se S R/ —3fe-Hn 70 M (OPLS-DA) BiAY, 153 32 B HUE
IR JE ezl B - A 2k (PC-T), tHHEMZE T A (AUCkeT). fix)im, tHHSEIRAH
X T2 A R I 2 T A EUE (FCauc)o BA FCauc NN S, ASTE KM
T 22 0 AR BEATE S T IGUEA 3 4% P B TR R R S, DL SR, 073 T A DG
TEAEDINRE . AT BEARARPH 1 %6 B AR E T3 th 1 AR P bm 4 5 40 ' 43493 R %5 AH
Ky ARICRH T WNBE R EMRERE T . R&RI T 27 4> BA W A K
TR AR . Horh 22 MRS U R RA R B3 UG, RIHIKEE
K IS [ B 20T . 5 MR ST R 3R B2 B3 IEAEOG, BRIk
FE K BE I TRV FI 52 I BT o AU IE S 20 B 45 SRR B, EE 51 S 1) B 4 4 S5 401
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PRae AR AR AT 2 R A S B U AR OC
R s ERENE; AQHIH S I RIATGR AR AQ I

SR ERE B EE YRS E R HEFE TR
s, R, TR, ik, &, REE, BWHR - TRAH
(I = 2R 22 e /AL R R 2 Be 25 W0 T B, R ARSI o 5 D i 1R 2 B R S
%, dtxt 100050)

FE R AR ZH B T AR ARE A i D BRSO R B AR, W P ERAIE
JERE AR 2 2 TS A, BB s AR A 90 2% B o A 10 ) AR AR 2R
JRWEFT. AEMARBIAH S R E SR O BAx, B R ERS B &9 0bs
e (AR A PR i S AR A L v R BRI . )
FEAH AR & 220K, XA [F R AR [R] F E4T 58 & 0 S AR AE Pk

AHIF T T SCRRFN AR SRR BT SR I L ML A AR bR 8, R @Ak
WA S S = o H R TR B BoR,  — Rk . S R U BRI T
B2 T MDA-MB-231 FLI e R 5 AR AR AL X 3 ) AU 2 2B 7, 0 TR 4
BRI | A 25 0 MR A AR AR B LTI BT, 43 3R A5 45 2E 3 B AR S A R4
WRPEVETE, R B 00 R AR R R S A I AT T A T

TEARTFFEH, KH Q-Orbitrap /=577 # H BB 14X (QExactive, ThermoFisher) HJ4=1
i (FullMS) A1 H AR1ETEE 7 W I (targeted SIM, tSIM)ARE R AH 45 & 3347 B 204, 2351l
X REAS T ) B AR AR B AR AT E BT 25 R R, 5 Fullms A LE,
tSIM 15 RUNGE IR IR 4-FRFE0K 2R . 3-F B JREF AN N2-FH Ik Ab 1% 1 5K A A R i
YIRIIETE,, $Emteill RS . A7y mr st 24 MACHHEET 4L 1M 2 b, S
PrAERT AR M RIF (R?>0.991), HH T S AR E ML mh ol i 22 S 30K, AR s
TEL, AR it 2R A ARV BT AU E L 23 I (E 25.0 ng mL - 4996.8 ng mL™,  HiAth
J5 15 S B0 AIE i R 5 R

DRR A3 i e B AT 5, 1205 10 m] [R] I 3E A7 AR SR g AR A 22 5 o IR THG
GTEPE  AER . ElEE, AR E TR R B A R, IR A
HAEm FAR L T — s U i B
REEWE: UPLC-HRMS/MS; 7 i lit; #EmARUA S @8t LI
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A Strategy for the Targeted Metabolomics Analysis of 11 Gut
Microbiota-host Co-metabolites in Rat Serum, Urine and Feces by Ultra

Performance Liquid Chromatography - Tandem Mass Spectrometry
Danmin Zhong?, Peiting Zhang®, Manna Lin?, Waner Hou?, Zhiyong Xie'"

( *School of Pharmaceutical Sciences, Sun Yat-sen University

2 College of Chinese Traditional Medicines, Guangzhou University of Chinese Medicine )

The microbiota-host co-metabolites have proven to be of great importance in physiological studies
and their dysregulation has been found to be closely related to various inflammation disorders and
beyond. However, simultaneous determination of these endogenous metabolites represents a great
challenge. We thus developed an original and feasible method using ultra performance liquid
chromatography-tandem mass spectrometry (UPLC —MS/MS) which made it possible to rapidly
guantify 11 metabolites spanning succinate, phenylacetylglutamine, hippurate and trimethylamine
metabolic pathways within 10 min. With this method, we were able to simultaneously monitor
inflammation induced alternations of all these metabolites in a rat serum, urine and feces matrix.
The measured levels of this panel of endogenous metabolites ranged from 0.001 to 17280 pg mL™.
The developed method was fully validated in terms of the sensitivity, linear range, precision,
accuracy and recovery and has been successfully applied to the real samples analysis of TNBS-
induced Crohn's disease model rats. Based on these results, this method could be a novel and
sensitive approach for simultaneously identifying a large panel of metabolites with diverse
properties and a large range of concentration differences. This method is therefore ready for
widespread use in clarifying the pathophysiological roles and mechanisms of these key microbiota-
host co-metabolites, which reflects the function of the intestine, consequently offering novel
opportunities for evaluating the occurrence, development and therapeutic effect of diseases related
to their disturbances. Supported by the National Natural Science Foundation of China (Ref. No.
81173564, No. 81274028, No. 81473319 and No. 81473540) and Guangdong Provincial Key
Laboratory of New Drug Design and Evaluation (Ref. No. 2011A060901014)).
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R R3S B Bk A MultiNA % 52 R 2541 & SRIEFILLISRTE
EWAY, K2 FMBL KARL HH L I0E 2
(1 SBEEAEE CRED ARAR, Fi;

2. ALK L%, WL RET)

FEE: REP 2 SARTE RN ARIEIE R 4, T GenBank £ 4RAEFN LR AE 3L K551
5, WitWERERME PCR 5140, PCR ¥ G, FH B 4 HER A GE F s ik AX
MultiNA R 34 728, SARIEATILERTE PCR P-4 2HURSH AN ) DNA 457 KW
BRI A H AL MUliNA TF R 7 1R B S T Hp 294 G R AT L ARAE (1 485
KHRIE: O FUKAUMUItiNA ;. 2 A e BRAE, LLERAE

BIAEE: ZEEEE, E-mail: sshlix@shimadzu.com.cn

BT 4 5K-R - R & 8- ¢ iTRTE B e B RE R M /5 3%
AAL MR REMY, INWL FHEE?
(1. MBI S5, LR HEM, 253023 2. WHEKSMZER, JL,
100084)

B HEA A P H A AR S AT R K R BB P PR 431, R - 24 5y, 3k
WEEMEIYGE. EARAER, WEFAT, BRI ZER, DHZE SRR
VIR A AR 5 R R AR R B 1S WRIT AR E A bn B . Rk, £
FEA B MR A0 S W B0 5 VRN E R AE A iy 0 B BE U e ) 2 500k, R T AR A
SRR o BN A P10 8 PR B A SRR i 4 20T T 0 B S RO . 7E DL
A, BERRL AP 5 B 2558 2 R FH il R LR R R o 4 40k B 68 [R] I S 3L
HEA A DA IR 2R (0 7 B AN R 0 R AN R S T 0 85, S5 6 im0 i i 1 1t
kG 2> T 205 B (5 8., SSIUBE A6 S M 25 H A o AXHF 50 R A 21 K (HILIC)
M-S A (RP) oK AT IR 8] SRS AE 100min SZEL T 9 KRB AE1L &I 40 B4
%€, 5. PG. PE/pPE. PI. PC. PS. SM. LPC. LPE. iZ{Oif/> B Jrikidit 3 41
T, AR LAY GE R SEI (B 1 AD, RBAE R KR
AR —4ERH ZEEE HILIC (il sl Senl | 78 (B 14 ), Z4ERH Al
C8 HEE G/ E, EIHHANIHE (B 14 T). A 80min & 10min Yj#e—IX,
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80-100min AN o AHIF 7T FR AL 4 32 BT A A2 AR —4E HILIC PR AR - (A HLik
FU Ty, HEIMBEAEAE — 4k RP il rh I OR B, HLUD o TR IR £ 257K 5 SOr R e JBe It
FPHH S S5 B AT D0t 0 B8 BE ARSI o U7 VA ZE T PR 1 T 105 e, Tl R E B A
Ko ISR A TR BER ) 4 Mr-r &, S TR IR LR O A TR
I PR AT 7T o

PUMP1 10 HILIC calumn }+

PS+SH

i
|
W MNap f\ I
Triple valve Nl oaa ALY AN
aste LS N A S e
. e

PG L PEWPET_ P

N H} |
i
| ‘,,;,l‘l‘,'l‘ﬂ'wu ' 19/ 4 L i m,‘d\‘ LW
- LD- 3l\- - ‘H' 50 E\.'. 0 0 |(l\

Bl 1 e K-Moii- B s B (EBD RImSRBEAREeE CHIE, b —4EERE, N —4E
A

XA B C4EROK-ROEGAE; s VATESRIBTE . BElR

EEWH: ExARRRERIIE Git#ES: 81202502)

F—1E&: &, Email: zhuchao830111@163.com

EITEE: BB, E-mail: lianggl@tsinghua.edu.cn

—HET 224 HepG2 MR BIRR BRI HFNEMAMA D RIR
ik
R, AT, RAEME, Tk, ABHF, KL
© It/ SN S0

AR 2 — A AEPR At N T 25 S A AR ELAE R R AR B . H
W 222 N - 24545 B AR A T i VR 2 7 B Uik o R, T2 e B BR AT
2R KT, A BB E0 % 15 R N R S PR (R 0 M o AW FER I 1 — R E 2R
4 2% HepG2/4 Mo 5 (% / & B /M Cas K1/ RAT I [R5 2R 58, M B2 B R SR
T R B PR 1k 2 2 AAR = ) o FRATTEI I A MATLAB %5 1 — P IS 5 Ji
THUANBRAL P A FH V8 BR IS o NIRRT 0 4 2R R B, A8 35 /KA
T, W R DURSE R A REIERE A, 355 FEEGER 6 M0 7E HepG2
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O L FBE £ b SRR PR DR B R (R AE 1 24 LT TP R B RS R AR g
R ARESHER 3 MBS IEA s, HRAES R BOE R =, 15
HepG2 A il A e SR AAT . A T IR 5 3 N AR PN o0 s 1, 3RATT
KH CCK-8 JikIE DU % 2« R AL T EAREXS T HepG2 4l i 14 JE 411 ]
TER, KIVEATILE 12.5-200 pM ¥ G B A 250 52 300 HE 791 B A A RO 4T it R 2, 1Cso
53914 69.83, 16.66, 51.6 uM, it 2UAH 43 B 2 B = Rl 73 2 58 H 2075 5 HepG2 41 il
TR A, RIS CCK-8 MIE MRS R, DS R RIER AENE
AEAR A ke BV 70 (T B AR AER N A OIS TR BRI A7), "IE bt
PR PR SE S HEAT E— D IT . ASHIE ST BT R S PR 4 4R IR 0 1% AR SR L
PO B SR & T 24 B R AR R N AR PN T i 1 2B A A R 7 i 250
X HE A AR B A A .

KBEA: 4k HepG2 4/ (0% R4, h2hip%s: SAMIE: ERTHHRE; Bt
RS R s AR TR RS> BT

Bl SPME i BIRZ2E-GC-MS S Z5{ = hiR L 1R 5
B, T, K2
CLARMIR A B 5 4V S KM S, 4, 4L, 350008
2RI, AR AEARETIICF L, A M 350002)

fi = 5% £l (Compositae) {E 4 il 2% Eupatorium fortune Turcz f T4 E#55, A
ZHEATAEY) . W25 E, WG, HIRE. S, AR, B R, SEL
. FEBITE. REMZ. HTRMPE, BEXE, ORaR, OR, 2, &
MBRIUE, BIEYIE, KRG, M Agrt.

SRS T B I R R BRI, CREZH) (2010 RO — KR 2
5 S il P b i s H SR B . AT RIS R AT 1.5%~2.0%.
(A 2248 A B ARV RAE 0T O 26 B L,

S22 [ A oy ©A — LSR5, (E R B il SPME IR )2 Tl A L4 & GC-
MS I F A ZE B B A8 R A B 23 BRI 56 G R AR o A SR FH R A A Kl 4% 42
AHVEHE ZIF-90 AF4EiR )2, AFE A BEAITE A, M 22 P oK IR A T2 2
e S H PR ER S, ARG GC-MS 3 et 35 A R MRSy . ZIREH
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TR IR R, TS A R I o AN RE RS R, 2R D, E AR
e AN TK ZVR AL B A AR AT 6], R, NGRS, AR
PELH AT R L T B L R (B RS I 57

X##iR): SPME: ZIF-90; fi==; #RMM I GC-MS

EEWB: AXHERARRSEETE (21275029). R4 HARRFEELTH
(2015J01045) #tHh.

B4R BINHR AR HHARE
k20
CLARMR A 2 AT SRS S0 %, M, 442, 350008
2 MR D, BRI TOR O, i HRM 350002)

ARG ZE R L P DA R s 25 B DR MR A RE, 4 Vi 4T i . R R
KRN AR 2 — o BERTREE St ELAT 992K 2 FL45 R 1R 9 K e A 7 L VA
FRIHEAT B 2SSO 2 s R I R, RIS e B 2 A TE I RS I
ST AT BB 7 F ZE PRSP RT 1um, HARZB—FER, HAREY
HI 57 B AR A B AR T AR A, Bingk Ak, RAETCKE DL ST B4
JE ARSI AR PR 2k, HERAR RS R T 8nm~ 1um, X FERE
A DAORAIE 25 ) 1E i 88 20 M P (9 £ B 25 e, SCRT BARIT 14 B BIE 3 2 R o RN ER R
FATR/NT 8nm Kok Lot R IR BV . Bl I AU — BRI 4y 2 ik A
FRAERNIE H bR e A 200 s B I v] DL E AT IRBR 2, DME T REEIRZ 1B &
BT IR o PR A T2 i & PP S AL IR B2 W RTR T

AR PARIAS [ T BE AN K A4 TR Fe2O3 AT SiO2 K A& 4% 1:10 /AR EL
TE S — T8 IR FE BIRKOK IR BK /158 i R 2 Joe P AL Ak % o SEE DI AR TR S 1 | 2H 8% . 1
SiO2 G A (1% PR AT FE BN IR AR B S HE B 22, TR FH FeaOs RAATE pH3.5~
5.5 YU Bl 9 AT ARG A7 AE, (HSE Y pH B 6 o B R VIR IPER, KA pH AR
FiFx AT LA RO IR R o B SR Aoy S P I T R A S S T 5 2
PIRKK BRI 28 A ISR AL, UE B K I P 24510 mT LB A b

PR K K PR DR LE T BRI A T B 11 J5 RO BE (R AR A IR B, WIS R AR T T [ 8k 24
4 5.21mglg, ZSMHIRIE N 103.6%. 45 B oRIZEH & PRI BE R —
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SEMIEZ RE ), BRI pH 7R LLR 259 58 Rt ok, B — 8 IS bR =
o

KRR L FeoOs; SiO2 KK, AR MARTIEE; #0%); BOKIEHK
E&WB: AXHERAAREEETH (21275029). #HEE HARF K& H
(2015J01045) % Bh.

BREMHMERE A B FEARSZNAE
__i;q,t 1,2 ?’L‘é 2 ﬂ{:—ﬁ 1, 2%
(1. ARIMR 2N, AN K EZIE SRR FE R0, fRE 481 350002
2. BRI SR IZE M E S R, AN AR, 4R E 481 350108)

VAR, B A A R A O 2R IR A 52 2132 0 VR i b A B
BB, MR R A (OTA) KEEE &M APt G imsE Lk
e SRR 2 B EAL. 5 b, BREER O T AE MR BB ik,
EFE R S P RN R 7 AT A7 AE ) 8, [RIE, A5 AT oR T MR o, R, R A il
k. BT, 1ERAFAEREAR PG R AT SRR BT A, EnT Ul
DPASV FA SEHUAGIPLRE 22 A 7 i A 38— AN BRI BT DU RUOITBCRAE S, W
IR BFERAKE . SRR T LI SO, 9Kk 745, Hd Sio, 99Kk 1 A
A R RAEYAEEN —M, RINE SRS A, & — Fh AR i B AR .

AR e ) Stober ¥4 CdS QDs/SiO, 9Kk T-1E A T-EEM A, it
TR RBER OTA HL2EE R AL ke . CdS QDs/SIiO. 49K E A ELLL SiO,
YRR TAE IS TEBRRA, OREE T SiO, AKKL T R IFHIAE DA B A1 35 — 1% ; Si0, 44
Kb ¥ BEABORRI LR, Bekgin& ¥ A e &, 5P iadE s mermE 7 S
FHECER, MASAE 5 RIREER N, AR TH8 5 OTA Allf REE . R4l ed
H, Sl IRIRER (cDNA) [5E7E GE R, &R i SR IREr 2258 T BONEE, ik
B HBEAEES; 2 OTA fA7EN, GRS E OTA A MM ERRm B,
¥hrid A CdS QDs/SiO: YKk B A& MEIME SHRE (SDNA) Lk EH P cDNA
A, PERATES . RIRFRNT, HFERERAEESRES OTA WAL 05
pg ML?~10.0ng mL™* 2 REGFHLEMEKL R, MMRIKZE 0.091 pg mL ™.

KHE1F: CdS QDs/SiOx gk ¥ EMA; Hfh7; Mih&EHER A
EE&£UB: AHERBRREEETH (21275029). A4 HRR 4T H
(2015J01045) % Bh.
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Xof BT IR AL IR S 1 B 15 5 i B B o AT TR 4 ST R IMAC H R SRR
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KILESERBRAR SR ELRFHOBZERART AEE KRN
IEFNERMR
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WL, I H OB B R AR A iz —. 1EN—Fi B SPE BoR, W [
FIZERCE: B (pipette tip solid phase extraction, PT-SPE) S FH T4 N 25443 AR 5
EANTREE . AN RTE PT-SPE R B 22l T 2R, B KEWEKE
FE RERREEMRCR:, DARRERSEURL. I 8RE.  TE R AR, MRS, K
FIER S REARAE A B PT-SPE 3 & il 45 (110 . WHABIE A, 10 HARARA A RS I
RGP, T LA E R R BRI A A, S AR ERAARORE B AR AL S ) PR T Ak
H,

FRAT TR ZH LA K 7 5 (0 2 BRI E N EALA), SRR R AT i
% T HAWKYRILINEREY) PT-SPE 3L E . AHLLDUEMHI & 77, 3B 1EE
Ve RO, DA B R e RIS EAEA, i B vk R . IR . B
SR BE M B AN L T R T e A Dh e B Ads, — FRBE I IR £ — RElE N AC R, A
17 A B /KRR 55 P 25 22 R S AE R Thae, AT DU RS AR BBk v o 55 o BRI
HA Bk 55581 1) B w2 7 B B r AR UR R .

PAEAT Bi7K 5508 1 HH 2535 M i BT i =2 Bk CCNXO D B ARy, R BTl 4%
(PR B AR Ry SPE 258, WG G 82T HPLC-UV faill, Xfi% PT-SPE #HT AL
. RIRE S AT AU AT T WA, PT-SPE 26 B Al A JRFE (I A
File) BT SPE AbHE, XHRFEHFA CNX B gint Al i ik 1] 95.2~99.3%, #H
Xif [El s ik F] 86.0~110% (RSD1.4~4.6%). X NIMLIERE (L FEADELAT) 1
SPE ACLPFRACR R4F, CNX fiargixf [mlfi#7y 85.9~91.1%, AHX}EIWE 96.2~105%
(RSD3.8~5.0%).

KRR [EAHZEEG BB SRR (g R T R

REE-ARRESEREIEEEN S BXEENNBELFES T
EXAk, AWME, £F, FINE, FFR, M
(B2 HED 2 E S E SR s, Wi Ry 540 10220, R WD
571158)

FEEE : LLBR FB K (GCE) JRE R M, 4% — i LU R & (1 52 580 (CS) A 245 (GR)
RERIEE] GCE K152 76 BhE—A B E S &1k (CS-GRIGCE) . KIIA
TAEHEMAE AL E 1 0.4V ~ 1.0V Y E 0 A AR AL AT NEATHE L . (B3R
KRR E RSB I T — R A g, WA 0.163 V
(vs. SCE), A HIUEJFIE, RIE FSE R LN BRI RN AR,
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5 GCE #HLL1E CS-GR/GCE LI I B WK, IX Ui GR HIAAAER Mde
T AR LRI, G5 7 AR S ) T F I R A AL R R, DRI SRR I AL
i A3 3] T B i o B AL VR A IS 3 1E CS-GRIGCE AL AT AT T
FEARIRE T, TS AR DG AL = S B T AR 3 R (o) 4 0.50,  J B3 2R 4 (ks)
7 0.16 51, BT EREE (n) A 2. AEB AR SR 26 1F Tl sk T AN RIVR BE A FISE 3R 1L CS-
GRI/GCE HiA% I 7R 22 ik AR 22 B CB LA IR MR T U i 5 9k B ) o2 R R (B 1B
7E 0.02~8.0 pumol/L i [l PN & F SR R A I R IR B B RIFRME R R, LHEREIA
HFEN 1pa(A)=0.280-0.098 C (umol/L) (y=0.998), #:illFR A 3.6 nmol/L (3S0/S). Kii%
AR TIE B 078 B3R i E B RIS &, R RFRHEIAGEEAT 7 H
RSy, [AFRAE 98.8 ~ 103.2% U N, RWIZITER L T4 fh s AR

M B E -

A o7 B
-0.64
-0.54

0.4

VpA

-0.34
-0.24
-0.14 0.04

04 05 06 07 08 0 2 4 6 8
EN c/(pmollL)
Kl 1(A) AFRITKREE RIS A3 ERTE CS-GRIGCE R Z kR 2 th &k E K ; (B) FHHAXERA
P R HLIR B 2 TR K &R

XA A HKR: A RN By IR R ZE KR ik
EEUH : BxHRRAR S (21365010) , A H AR #3E 42 (20152016) S5ifF 4
BH AR E (KIHZ2015-13) % B

TBIEE: ME, B, #dR, WFEBESPTETTFE. E-mail: swyy26@hotmail.com.

REBEZEMNKE/ ZHASHBESMHEGER ENBUERREDR
Ik, AWME, £F, FTNZE, FFR, IME
PV 25 TR - 2 30 B S e 3, W IMTa K A 54 ToErs, W N
571158)

E: AT IE LI NE 7N SRR £ N B 171 5 0 SR 14— 52 LU BITR Al 4% T
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— PP B FARAE RR FB AR (CILE), I LAMCA ISR F ik, I BB o =4
24 (3BDGR) 5 4K AR 2] CILE R T2 5 B & 40K B 1 B ) (Au/3DGR/CILE)
DAiZ F AR AE 9 AR F RO A R B 38 ) FEAL A AT N AT I 9T . SRR 2 SRR W B A6 4K
MRS A R B2 (6 B Z T N, 3DGRICILE R4S LIE IR 2N CILE K]
1.5 £, Au/3DGR/CILE L% bI&rH N CILE [ 2 fi5. XRHT =48 EE 5
LR TAAA R AP R RE, & T I GOK S AR E— S0 BN 1 R B RE 3 7 stk
TR AR S o S B A 2 T VR SRS AR JBR R AR S ) LT AR 3 R A 0=0.48,
S B H R ks=2.157, L TEEREHL n=0.84. 1EF L SZI6 25 T AN IR B R R B
F1E Au/3DGR/CILE I 7 Z kb AR 22 B (B LAD B ik P 5 g FRLAE P 0% R ST () 1B

W B R o £E 0.05 ~ 50.0 pmol/L ¥ 52 ¥ il A 28U Ak e FR 5 Ik 52 R IF I A G &R

LR [ ) 77 RN Ipa(nA)=10.14 C (umol/L) + 2.437 (y = 0.983), &R 7.59 nmol/L
(3S0/S). Kz ME M A T 2 i — IR B R BB R A& &, I HIARAEI NVEREAT
IR SEE,  [FISCRLE 96.44 ~ 105.21% G N, ZVEINTE T A SBIGE A M EHEZ

YoM R R .
-20 20
A B
: 164 y=2.437 +10.14x
-15 4 1 R =0.983
i <
= -101 =
a g- 84
54 A
0 T v T v T 0 ¥ v T T T
02 03 04 05 06 07 0.0 0.4 08 1.2 1.6
E/V c/(umol/L)

K 1 (A)AFWKE (@ — i: 0, 0.05, 0.1, 0.2, 0.35, 0.55, 0.8, 0.1, 1.5 pmol/L) I A R B K A
AU/3DGR/CILE LR Z kiR 22 2k (B)AC R B 3% S AL rIR A L IR P TR R G &R o

XBIE: RRBER; ASEM: 9URE: Ik MR IRERKM PR
EEWB: ERERREIESE(21365010), 4 H AR 4:(20152016) 5 A
RHE A 1E T H (KIHZ2015-13) %5 Bl

HBEWIEE: IME, 5, BuR, MWHBESHTLEDTF. E-mail: swyy26@hotmail.com.
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LSER ZE$7 B4 AE i FL B mh 2 3L FUMIZ54 logP & logKp H R FH
Rl k4L Fper 2 xEFT
GIdEBERIR2E T, IEERRSE 2, HRBEFRAPERE

FEEE: B AR50 B0 H BN (i AU 25 W IE A LA FH 2 B T 29l 3l il R 4k
LR B AT 5 FAR P A= oy B R e A 8] 00 2 AR L e, BoddimioK . U )
P 2 AR LSRR 7 o A SCORE DR S 1 A0 28 L 11 2 1T vl M R AR VR 5 1) % AR (K
FUAR R, R ZWAETCEL BB Ol TR R EEAT v, #E T I 2RV A e G R
(LSER) i 37 AY S Y50 245 W0 ) 1E 3 B2/ 7K 43 e 2R % e RIS 8 BB 7k ikt
e AL SR oY, FERL BEACR I AP IR fl 7L BRLAR AN Zata HRLOZ . U4 26
N AAAE Abraham FiR FFRHEG SIS, 31T MEEKC fREEAT logK [l
5T IS logK 5HAE IR FRERFF AT 2 e &AL B, 15 3144 LSER J7 7%,
fi#tr LSER J7 R & oy ¥ [B/E I UV B A Bo i R M iR, FRZ R G TR
RECGEAThRUEALAL B, RECRAE1Z R GRHE, REUEPIAHUEARE RS AR,
FIBEBS 40 d AT KRG EL L. 4 T logKp A1 logP 1254, N EZ AR R
FESTAH TR AL, HEHTIRUE . SRS e eI RAN 2.0% KT E-
3.5%JHR4M-6.0%1F | §E-0.7% 2 FE-87.8% WML £ 2% i VAl - 7. 26 FhrP AL S H)
LSER {175 £ (logP=0.508+2.166V-0.048S-2.851B+0.123A+0.021E,R?=0.921) . It £ B
3% R ZR B0 33 Rl 25 logk 5 logP 2 W45 K47 I Z6 PEAH 9% (y=1.8681x+1.1844,
R? =0.6527, n=33), {H/& logP 5 logKp Z [EIAHSCHEA I . K LAR. . B
EEDRIGINT, RIISIE LI logP 5 logk 2 [AIREEE ST A S ME RiT, el
P25 O B i (y=1.6054x+1.1846, R? =0.934, n=7), RAHMEZYIH logKp 5
logk 2 7] BE 2 37 A A I B AH 9% 1 (y=1.9632%-6.3632, R?=0.6272, n=15). &5it:ffik
(¥ B Bl AR 7L B Bl B A 2R, IS R IR IR B RFAE R 2 G2 1 2 O F e ) S
BB FEE 03 5 () 2 AT N DR s B IR L B (kA3 20 LSER 7 FRAFE S
SCHRFRE 11 B JR VS 15 1 2R 25000 2 1 0 7R A0 7 FE R AP 5 LU, 483 RSS20 Bz ok
BIEE IR R BRI (B AR L AR logk BT FH TG Z5 414 logP, RIS
1 BB AR U M TR [F) 45 A B PE 24910 1ogKp.
XEF: LSER; Al rhzhuil: #EAR; W& RE: EFRE-/K B R 3L
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ETRAENFENYEREIESBRKEEROAR
FRat, ke?, Faapl, TARL R
(1. BRM TR P A5 T IR, B, 200237;
2. R TR RigMiR st E st s, ki, 200237)

FHEE : TR B B 1 T I R v — v AR 20 B T B, SR 43 8 R ARV 5
R P BERRERN I RE . VERR I SR K R R TE W A RIR R 15
Fie R BRI B2 e, DRI AR 300 I € o 1 20 B 2 — AN A Dbk, AR —
Tt T 28 A IR FR) 0 €0 TV ST I N T S K R R R 1) 0 8

WHFIEE T 5 PR AREBEMRMERERR . PR R R AT 03
I o REERRAE /KIS AR AE 2 P BB T4, CEAS [F IR IER B2 T AN R B TR
A8, CAMFRILE pH3.5-5.0 FIVERIA, — (2-Z3 %) BEREs (DEHPA) W]
S EERIEA, BWEESERE T, ~MESFEH (B1 @), H KEE
SERTIIL, ERMESEIERTE pH KT 2.0 J5, KWK, HENEER 7 E AL
DEHPA {EA . B2 B ER7E pH2.0-5.0 U N IN & RIS A — M W IEE T, H
K RS ERE . —MIES FREAIRE TR,  HHEN =M & a7
At DEHPA JERUE GRS .

(a)

A
B
B

(b)

HIE

K1 (a) AN pH BT 2RI 20 A 28
(b) AN pH H T 20 B A2 T I €00 i 701 2% o ) KR it P A2 AL

MK AN e 45 R E . 76 pH 2.0-5.0 (VS FEI, FTik 5 R IR K EEEARRE
FRET AN, RS REARBERN (1 (b)), ATIRESEE, FEsS
PR BURHRIR AT « AT T35 LA DEHPA {E ARG, LLFF C - 28R 2.l H E
JKNENTER RS, fEIRENSC, pH N 4.2 Z&ET, Xt 5 FiR &R EMRIEAT SOV 2
BOS R oy 85, 7 453 5 Fhmai fE SR IR, 4225005 10 HPLC etk aniEl 2 By
JRe % HPLC #ll, 131 5 Pha JE MR KT 95%. ASHIT 51 A FH 1 it fhn i vk it
PRI BR (1 73 B At 7 — AN i SR
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100 { t f—
] b - I 2 g = RNERE
I VVA R T4 |V Ay e
4 q 13 L} AL B L) 20

0l

Time[min]

bl 2 Sk UIERR 43 B I I HPLC itk
REEIE: AR WREE, ROKERRKR; Eaif

LB IS A ) i 7 v 4 BRI 0 PRER
ARl k&2, Fapl TARY RV
(1 R T RS0 T TR, L, 200237,
2. WIRBTOR S BT 2580 s ie %, Bifg,  200237)

T N A JEE BN L BORYE T PR AR, 1T SR MES iR 28 22 RS S AL g
SAACIRIR , DAL, RN R PR IR AT A 2 il R BIR RO AL AL Ihs 64« A% Sepsil
BT EI T A S, R R R E B S G, BRAFRIE A, M
et 14 2 SRS T 785 IS TRV R, AN BE AT 9 SR AT PR IR P BRI AR BRAS A I 535 - I,
AR SR — e T AR AR O P DR LA B MR PR R P TV
SRR S R BN B 1 s AT ER = A4hid SRk il 151 2 40
KPR R AT IR IR P 52, | T D AT AOAT R AR 2 IR AE AL HE 5 70, (4540
KBURLAK BERE AR LB, IR 2RIt BIMAEER G, TSR EH 2%
B, 1 GORBURL R 45 5 8 S M1, A5 SRR T R I AT IR IR AR, i€
EYRRURL 2 18] HE T TR, DABUR A RS, AR N R . SN IR
KA AT LIS AR A R < 0 K BORE R S AL RIE S 17 b SR B PRR P
PRS2 PRERAE PR BR G VR F R AR B H202, H20, 7Ei3 FULMIBE HIAE F T A6 B U EA)
Jit A—Z 2 LU 35— — -2 FR RE AR AR TR BN A AL B B I i 2R o
AW, FEHE REHARER I NaHSOs W, I HIKEZ N 0.9mM, KX
PEAE 5 S BR im J R Il 25 SR ) R . ARSI A g AL B S A LB LTS 5 < ok
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VA TBUR B — BN ) i VR N 22 4R A0 TR R 0 (X 45, AR B ) — 3 ML LR
E A R PR T S5 a7 R AR 0 PRIBAS I DX 3. AR e il X 48 e da e, anf&l 2 i
7, F Imaged AbFE IR 3RS AH OB IR AL, 4373 DA LG A Blue/Red 1K BEAE 9 A4
Brs DATREIERS T PR IR B R AL bR AR B 22, $8 AT DLUH SR AR i ST o s g
HEAN0.36 ppm, JRER SN 36.5ppm, Ff i S2 HHTEIEM & &N 0.60 ppm, SRR &
4 51.2 ppm.

KRR AEGURIES T AOKRRL; BENERS s JRIR: Al

o . L /‘ s 0 15 35 50 75 100 S1 S2 pj
® |
. @ x
. \j (a)
L
Citrate-Staiblized AuNPs Aggregate AuNPs
NN = —
- 0 0.25 0.5 1.0 2.0 S1 S2 p
Citric acid radical
gk (b
Y — O%NJJ)
Xanthine
B 1 <R ORIl 2 1 K2 AUERUREES R KR (a) MBS (b)
We JF B R A

RHEMAETFZIEE SR MR R G E R A EE YR IE
FHKE | ZHEBHAENPOHA
BRAF X, R
(AP RHER S [R5 B 22 e )

AT “ TR - L A RN & T T O FESR (DVB) MIREIR £ (SO)
P HORENE DK UKL Fes0a-DVB-SO® . FF it it 132 5 FILAR « 1 HL I AR e 21 A3
INEE T MR R A A S0 ST L BEAT T VR B RAL I GRORLAE BAT HUK PR Y [
I, AEZKIE U BENS ORAF R AF RO 5P, AR T3 iR B F P A3 A PEAT S o RF It
AR AU A DT 5] AR A HOU PR 77, 3N 1 [ AR A (MSPE) YR i - St e I s
2, AR B NAR PRIBUONTIIL R o () Lo R s SK5K R 1 SRS 5T, BOKRIDIE . BSE
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YOIAEE . Ju DIPbIH | VDR SRMVDIA RS . R AR T, X TTIEE R IR
FEAMRE P ARG EILE, H A (n=4) F1H (8] (n=3) br#fEfmZE A 1.1%-15.2%,
H PR (S/IN=3) y 0.01-5.74 ng/mL, fntsEIHZy 83.6%-119.5%. %77 E AR E M
s o HH BRAC S BRAE T S5O0 05, 785 28 B 5 Th IR B 51 1) ' B8 A IR B 9 B T 5
KBEIR): WABAHZEEG SR A/ EF R AR M RKRE N2
St

— o EFHRERNAREERTEAGIEHNSIZ
i, TRAR, REE, kIR, T EH
(BRI R Z%E0E, TR, 510632)

BE: T ETIEERRN HPLC HEHFEEOVE, WA E sk, 25
BN AR ) B FEA Ry S SR, ASHIE T AZE JE T R PR 6570 & T PR B, il 6 i —
IO Gl g R 2R JE T TR RRAR B AR (il A, X N-AT AL A
1 HAT 35 v 1) T P b R R SR ) T 20 B I ()

KA« D-EEMR; FEOE; ERT; BAEBMEE

FRETTEZEHENBRYE X SN FHEFESI R
RIEBAR, TRY%, REHE, Y, #i, TE#

(g REE252408, |, 510632)

WE: L —WRMNEYIEES . BRI RERFA) AR 2 E 2 1)
TER . JmeesEsk, &7 (QND MZETT (QD) Fe i g5 M B 132 e Y T [ 2 AH
FRMEAL SR I AR S TR 6800, 23 7 2 R0 . BEARAAE N — ML IR
e A, S ErKEAAAEN, BAE0E. HERC, fS&wE s, pH EHEE) 5%
Mg, BONIE R TR L —. AL QD ARG B —Flop 8 FPE D pe ¢
M O-9-FUT H: 2 HY I - 11-[ (2- FH 25 P i it AU RS ) £ i ] -10,11-F 462 T T (MCQD),
T R g ) 4% JRH N P R 444 poly(MCQD-co-HEMA-co-EDMA), Ho X HA Lk i
FEL JEEN . B FEIEENIT RS ARSI, 57 A N-fTA1L
QIR 8 Fh N-ATA A IR AT AR S R A i AR A R 2R 4 55, R BAARIE 1
poly(MQD-co-HEMA-co-EDMA) B4 A3 7E 73 15 & 14 Ak &4 77 ThT 2 Bt B8 vy 1) - PR ik
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Pk, R, A poly(MCQD-co-HEMA-co-EDMA)HE A KE 73 51l 5t P F PR B 771 (2,4-
THAERAN 2,4 5-T IR AT TSR0, 25 R R & T BRAALE 10 min IEF]
LRIy B, 5 AH N AR ek e 3 AR T B, AN W It B SE i, e Rt
2 P&, poly(MCQD-co-HEMA-co-EDMA) ¥ 44k sof 1 P4k &2 0L AR v 1 2 1k
WRETT, BRI G A TR 53 S SR RE i 1) o 45 i) S5 AU 168 (0 1k
XBEIR): BT B BRYMEw: T

EIRR & K X — R A S A R T S B RE R
B4R, AR, oL, LEd

(R R, |, 510632)

FHE . FYERr— B2 E o i 7o A L I (0 B2 () jE. FRMIRS (CD)MURR (1 73 1
SERIA ERRHEAE LA RAFIF MR AR 7, BRUCECR 7 U 4 A s -1 [ e
MR R . AHEA YR (Monolithic column) 2 FH B4R, A2 BB 77 AN 2 L7
SERFE R SR AT R B E SR B e A . Ik, TR RFrEE s, THER
i 5 TAEMR (s a5, BRI B A0 A [ A RS R R AR RE 2 — o vt 2% 3 284 (1) 4
FEEREAR ] A, T3 A ORI 2> BRI BN T B AT A LR A R i
AR A EEE 1), HEAEER SN E. teET, ROV T —ME S0 “—4
57 TS AR B BRI AL SRR AT, T TIPS T IR WA
%8 R FEE X PR MG AR T M o B IR R, AR ST 43 ) DA = b T LA A [ T i
JE PR RS SR (B LRI RS (amino-B-CD), 2 W kS (EDA-B-CD) Al C - i IRk
5 (HDA-B-CD) )5 GMA Jy#ifk, EDMA NAZEH], KA DMSO F1H EE A4 7L,
AIBN A5 R, B RN R AR “—HE" #5153 2] = FhIRRRE Bk, AR A
fe b 4 E K 2 5N poly(GMA-NH:-8-CD-co-EDMA) . poly(GMA-EDA-S-CD-co-
EDMA) A1 poly(GMA-HDA-S-CD-co-EDMA) . £ RSk T i AR A 454 50 58
eI SRR SG, B3] 7 sERE G @A s g, EI. 46
TR FREREE, X AR AR B AT RAE S H G R, SRR R
e ITE, B8R T MR TS B RIS, M5, AN EERARER
FRSPRELTEE 14 MM F A SRR . AR, EMFEKE T, MEFEKRNE
K, LERIT I SRR A I T B, BIAHE 2% T poly(GMA-NH2-5 -CD-co-EDMA)>
poly(GMA-EDA-A-CD-co-EDMA) > poly(GMA-HDA-B-CD-co-EDMA).

XHEiR: p-CD; BikkE:; Bk FiH
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BETHBERTEARHR Nano-LC/FLD ARG EFMEEB TP
AR
2HE $iE I B, RBEA, WY, H¥, Trm
(R RS 24% ke, |, 510632)

WE: HAF PR 20 PREEARG AR, R amRINIA T, KPR AMTAN D
MG IEBRAAFE TR, 2 5B KRR S . BBES 2 5 iR AN B R
&, MNIEZFEMRNRIL T 255 D HEIERIGE, Hit D BN e
FAFERPITF TR 518 T AR S EEN . AR SCHRIE 7 — 308 8 205 ik 1) 22
Je T BARME poly(O-9-[2-(FF A At )- £ 2 28 FH %]-10,11- — & & Je | -co- &4 —_fE —H
FWNIEIREE (poly(MQD-co-EDMA)) | JFE¥H S THAAAH (nano-LC) X N-fiT4:
WIS ILBRAT T 7. BRI T, 44 FOAFERT A BB A Pn Bt
IBIReFE B, Forh 36 FhEURIRAT AR WA B R LR A 2, IX e BUIE I i i B
A RIFFHERERE T AT W AR R i D-BY R IR, $2 mker il R B,
BRI T B A RBOGIE S VOIS (nano-LC/ILIF), X} 4-5-7-7iF 2k
HH-2-A44-1,3- 1 (NBD-F) ATZEAL) 10 Ff 8 B0k N &L MRIEAT PR 40, Hop
WEIR. EIR. REMIEMS ZB KSR B2 7 55 H D BUHIEAERT. [FH,
M KRG AR B 4% RLOD fE A1 RLOQ {i 4 Hilik %] 2.4 fmol #1 3.6 fmol, XLt K
B3 SCERFRTE ARSI R B B — B I . 28 BT, AR N-ATAE = 2
MR LB TR # e, 5 LIF AERIBCH 5 B IR d sl R g%, w8
J7FHF A= PR i R i D BRI 1 R B A4

XA EJE T BAM, D AR LIF

MEAYE R ENNTETHER RN RERAF RS
AEARL BPFRY REL S#kl BIR, sAAL F2L 824V
(1. HEARHIK2ZEZG 2R, BT, tEAN, 154007; 2. HEAHA: IWIKEE R, BRI

HEA W, 154002)

R e 1 — MLy A S B a7 (5 ] SE il 52 U RVD 22 (OF LX) Y 5 i, [l
AT FT T T S2 R DU UL 0% (TCNE) S5 U RID 22 BT 45 14 2 18] (R A 76 2% DG T
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VRIS L T T AT e # (CT) 48 S IR e B R A1, £E P - R BEIR & s, 1240 °C
K FENR 40 min EPRIERR 101 25640, HWURIEK A 331 nm. FEXERL CT &4
VIS 470 T 2450 D B R T VR HEAT TR

XHEIR: UMY AR A WWRELE: YO Aot

HEeWmB: Ex ARSI H (21346006), S RITH KZAQIH N2t L)
I H (201510222035), AEILAFH TR H (B201506), M eiLE 2 H TR
TiH (12541783), AR YA U REERH AT H (JC2014-005), A K
B2 A B Mk B 4 (xzyf2014-18), ££ K 7 K 252 78 A FHEE A0 8 S0 H (LZR
2005_021) AR K= 208 Bt H (JKA2014 - 042) .

EBEN: AR, 55, AR E, FEH I A i FEiE 4.
HEITEE : B 5%, # 1L, #4%, E-mail: yuguanglv@163.com; Tel.: +86-18697097060.

HiEZRERNRERTEBUFEBERNHRRER
KhBE, B
(PR )

WE: RS B ARG I, A& 11 BU5E PR 5 HAS W K 5 o7 28 ) B
FrEAD, ME APRE i b e 5 31 1 & Ao B I R = o (E T AE A i rh B )
RS EACC, 708 5 2380, MEEEROR. Bk, 18] 75 2 5N R
AED ) DR AT I 7325, IR0 A P B I PR12 T B B S SO s A - WAk A%
&% (Electrochemical sensors, ECS) KHA BEIMELF . & REBUEHRECA, AT
SN I SR AT S Tz, (H ECS Sk Z e £ 1n) J™ S R T B R R S N .
43T Elic AR (Molecular imprinting technology, MIT) R ERIC FL X 4 € 45 (R 45
PRI AL SO RN H AR O] P AR S AR, CRON & H R 25
Wi e IR IO R . WA E T B LA — Ao % ) B 436 07 SUAE Ak A I
PSHIF FT AT B VB AE B R TR B, EAMEE AR R R, B AT DLPGEER SN . 8 R
] 5 H 12k 0 KR

A i B =08 & FesOs@rGO-PANI 9Kl ¥ THICE AR . Bk
PR Gt B ARG HORMREE &, )48 FH TR DB & 2% 10 07 28 Fi AL S AR SRR AR, I
BT T AE VR S B AR B B AT I o B SRR UCR IR TE V. It SRR S AL
FEAMREE T M= B S GKMRLf 2% . BEJE R EE AR S, =002 &8990k
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BERDIRERAR, R R NER T, BRI BARRIE G, ik — PR G,
Ve i J5 A5 LRG> FENIE B AW (Electrochemical and magnetical molecularly
imprinted polymers, EMMIPs). # EMMIPs 73 BT FE b a R b, 03 B =S R)G,
FEMETE AR E S T, 95 A PSR R T, T 45 P Ha A 2 A IR e
CRar i A2 L 1)
M T LR = n R A AR R A T REBAAR, il AR AN > TR T R N —
PR EMMIPs, I FHREH% B A B M 8 sy R AR S PR I 07 AR R AR IR s
AP ER S EMMIPS (R A BAE R O, SRR, S e, H
A I R 37 9 B ) SR SR A AR R AROML 45 44 s EMMIPs T HIE &) 4%, H ARV S
g S R AR WU SE BT JE AN REAT , M I R PR, & S Im R RFEA > Hr s HAR BV P
AEE, (RS, AR, BN B2 W iR S0 A I RS w8127 h B R
@
SKHEIR): WEAE E A FAL AR B FREYE 7 T ER R AW —u B A 9K R
AT

PR il e ORIy

ET SHRKRNAEN ZRERRE L B RE0R
a3 —, Bl

(R R ERER )

. BRI (ATP)E —Mm Bt &Y, RN AL — VI A a3 i
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e B I EHORIE, 25 L4025 Tl R AQNE 3, R LR &M 20 i (1) 12 52 A0
A . ATP CAE M ST R EEAREY), L, REUR ) ATP A 77751
G PRI2I7 A B2 o 40K RL(AUNPS) T LA SRR MR 0T, A= Pk 22 v 4
KRS ENE . TG R B — A HLGRE > 1K 1000 %5 AL, HAIR SR EE 2 (i i
TG . AUNPS SEEE J5 AR R0 RIURE 18] HEL - (AR - (B AR & 1 F 22 5 45 B TR SE R
WU PRI RS, T AEBEA BRI E AR Ak, PR A I L R AT T2 N T 428 1
i) . DNA.E /NGy - AR 53 LA 0 B A 55 43 B Aar 0 o AR SCHIF 232 B AUNPs
5 4-SE MR (MPBA) S Sl T Au-S B3 454, HSEmmMERIE R | 5 =27t
KA 51 AUNPs 1R IE OB LK AR E G4 (M-AuNPs); #£ pH 7.5 ISR
e sl B IREAR ZRE SR B AR ATP 73 S50 B R A2 S e A S S
T e B 45 S AR TR EAE D, {8 AuNPs 2» BT 24060 . AuNPs IR IS I AE 520
nm, M-AuNPs T IE/E KR 683 nm,  LL Asaol Asss I ELAE 5 ATP K FEREAT 281
WA, HLPEVERE Y 8.0~100 umol/L, FEIIERN 0.12 pmol/L. SEFREES T47D FLAR
A (<107 4, FikE 50 %) 1 ATP K& &N 51.30£1.2umol/L, JNEEEICRLE
99.5%~102.3% [H], RSD /NI 4.2%. ASCERET AuNPs A1 M-AuNPs 1) @ 1)1
MFL A ATP & B IAPK L AR IR AT A R A W B B F e AR
BARSEL AL, FENGIRIZYT )7 A & e R E .

X SWERRIREY: S4KRn; OB, BRYIN, 4-5T3E AR

o
HS= Oh‘- —EI\ 10 l
o0—8
——— h —
MPBA ‘«r?- Blue
AuNPs .
® .o. Hs~ L0 &
-5~ —B %
- 0 Q) T Q-qOR[<]
ATP ® . e
MPBA
Red
@ 100uM ATP
i | ~ 0uM ATP
g WS = OH t
HO—F—C—$—0—F—0. ] i HS— @ B, “ [\ A
| i OH [/ P
Wi wp—"
OH OH |
atp AN
ATP ® MPBA  Hs- . N
UJD‘J S0 00 .;_ B

K. FETP0 AuNPs BRI ELEER T ATP A6 5 21 1A .
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BEFSENBESNAKBFERZ NI BAR AR F R
RERETHHAR
EBZ, A

(R R

WE . BEHSROLRE&99K5% (Aggregation induced emission gold nanoclusters, AIE-
AUNCs)2 —MRIAAAE 2nm BUR KRR, HEAEE T2, et fil&E
SR A B T BA AN, (B ium s 2R, Xt T ARRET
RIS EHLR . RE T (A MU FEURTTE R, WX MG RS ARG

AL R E = Z s, S5 E PR IRY 2 (U.S Environmental Protection Agency)
FLE TR 7K Ag ) B A2 460 nmol/L, 45 F 7048 H 247Kk o AgHik B =5 F 1.6 nmol /L
B 3l 250 0 2 DA R A AR P AR B B v, AT s AR S R 5 M AR E 4R, TRl
FEALPOE . EE m R BER AT TR A R EE ISR . BATTRIL AgTRT LA
ffi AIE-AUNCs IR SHIEZTH 20 nm )[R, A HAROGHESRZ) 7.2 £5. BT UL,

AT FCE K AIE-AUNCs 1B R GG SR 4K A5 238 FH T AgT A, B st i o A
J7 2 B A R BRAK (0.2 nmol/L) £k 43l %5 (0.5 nmol/L-20 umol/L) . EREMEE . v

WSO . BRI STGIE BT X A HL T RE I S5 T BOR R OG G SR L
HPHT THETE, KBL AIE-AUNCs 5 AgHR & e, 1R I &AL & B )
LR, P4 T S S 9K 5% (hybrid nanoclusters). 5 AgtiZsb W E &9k
BRE, FoROGHRE B TS, B2 E Z 5 AIE-AUNCs R GHREE . JBIEIn YT Ag
HARFEZEM S G EEEK . AIE-AUNCs R B TREB RS S AghE
BT, WSS ERE AgtlEEAE AIE-AUNCs IETH, 551K T AgtSgkik
RIMM Au(l)) d-dfEH, FHRBAER, WA T R EMILSR(E 1). %5
b AFFEAERME T A B RS RER S R, AT AgtS
AIE-AuNCs KIS & 1ER, X AR GG s LR BN LERHEAT 1 & BERARRE o

KT S9KE: BAEHTRG: KOt s

Oligomeric
Au(l)-thiolate C \_, »,
omplex shell Ag’ P . -
% a) Au(0) core —= > °*_ Au{0)core °
| | L
=S fam—S § L = a
\ o\ a_4, Enhancement
Au(0)@Au(I)NCs ‘ SNt Red-shift
o~
»(/\ § R/ /A"'"":
Glutathione (GSH)

K 1. AIE-AUNCs AR B 171 L FE
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—H AR f-REBRTRELER = B TR B F ik a2 B RY
ERAER
TR, 2
(FEREERAS)

2 % (Carbon dots, CDs)& ML E R DAY L B HEERIE . RiA2/N T 10 nm 1)
ANRARL s A SCE UCKHT LR A R 9 A, ot — D Rimlife & 21,
2o W IKINBRAGVE B I G S B- A R IR D ek CDs, SR IE S il 7 S« 204161
P X P2 AT AE 2 TR CDs A5 M MBS S RF AT SRAE . 48
TCURANE=FENILESEEE T, ShZ oI TRikE cu 5 —L&
PRIRAH K - 55 A B ORG7 ZoR H AL 5615 5, il e FLAE O /K R PR B4 1.3 ppm
(=20 pmol L), Al Cu 5 R M NKSEHE, QTR MRS, mHE. REk
M5k . Carunchio’s S5 & IUAET LA T B-E AR AR ES 1 5 5 Cu(I)BC AL ks
FE) B-TCBS A IR AL AR SN, SR A2 T XM A R S5 2 ) S A Cu?* 77
AR WARIE o« ASCE A B-Z B RE D BEALE CDs 5 Cu Z IR XAk S 7, H4)
BT RO AR RS, FERRVE SR AT T T CuP R FR LN E . Cu MU CDs K H
PR TT ) - R I AR R R SO U R B A, 1 H 8 CDs R EYOL
WK o %A% A I L (AR BT R AT AARIR AT L 1 mmol L FASINER , w7 AT Cu®
R IR EE 734, oo e [k I T vl HR AT th <22 1 1 B -0, I I SE Bk R
PR R Cu* i pRdi i I, AT 98 2 MEVE FE(0.01-100 pwmol L)AN{IGAS IR (3.2 nmol
LYo Sk, ASCHET CDs KMIB-ZHEEEH TS Cu? Al HYXUAR MR SN 1 A R =
PO PERIXUE S AR R T, BRI, SN, AN CDs £ M ik i ik N
RO TR, T H Y Cutt i R s B AR MR AL 1 T

KA DhREALl s WEERE; RS T ARSI pOEHKs WAEIR S

A i

B 1 T XA IR SRR Cu? oK AR Ik I A &
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FAKMEIER &i%- R RIEKAZEMNUEA LSS 5 HEERNSE
ETY OBREXLL BN AFHEL RELL KT
AL 2, ERERYT
(1 BRERCEE - WRER T, Bat, 210029; 2. BRERIES W
JRBEBEN AL, PR, 210029)

. B 1 BURE R WA, (HE D1z 5005 B2 Wi A b
Y. RN, SRR R R SR RN R AR R A M5
(R FE R AR S 11 B0 PROPG SIAIS I A= b ic 4 . DR g BT 9 IR X 5 Bl B TR
510 OSSR K AE R IR &R, HRIHIEIX 5 FhEBE MR 2 15 7T LAVE 50 L
W AEDbREY), FATESLIEHIE T LURALF bR 2 LB N AR B A\ i
5 P FER VK B (153 7K AH ELAE F €3 B8 BB I Y2 (HILIC-MS/MS)

AR e B A B ALY, AERT AR TE F FIC18 (it A AR,
HAm S WA R MR TE 0 85 o AT SR /KA BLAE i 4 (HILIC) SR AERT
A AT VAR SR FE R AT 0 B RN o 5 R BRI RR 2 IS v R ML &, 1R
Z LC-MST7 I F B REEFUE AT AFEAR, (HEAI S MIEREA G XA, %
JR U ot I S ARSI A 0, AT T4 HE TR D S NI A P, A5 FE G A A 42 6 [ o
TR IC ARSI RN, B ARG A P TE i RS AR TR R R AN — B, T
JS7FH B AR AT 2 HT

FHiE: MEFAZ ZBIREAE, W EERETHILIC-MS/MS /34T, i 4
BT T B E20AWAH R g bt AT, i A Thermo Syncronis HILICH: (150 mm x
2.1mm, Sum), R A35T, WEIHN G120 mMESERE: (89:11, viv), fii% ~0.6
mL/min, #EEEE N1 pL, 204 R 911.0 min. JFi%5H7 T AB Sciex 5500 QTRAP)#
DA _ERET, RAHEBIEE 1L (ESD, IEEFHAETHLZEXMNEN (MRM) fi{
R, B TALHEEN5500V, BT N550C, FALS NEA55 psi, AT ANESR
, 28 psi, FIHEER I [FAL Z AR 1C R PR I 25 A% HUR AN F1 L 2393 2935 VA0 Vo

BER: RIS T R IR S A R F AR C A RS FE B AR B K i e R
Y, AR A PRI AL TG T4 o S FH AR SL RO, 2205 10 I R IR % 48 T 7E AR S0 5%
PE T AR 5 L35 00 25 T S AR L R 2, S A 3R 10 8 B R E AR S A
L7 )2 5 28R 498, 7%-107.3%, HEEL 12 992.7%-102.3%, i)t B B AR 3L i 5 1.
T TR L5 PR EICRAR — 3, SR AR SRR 26 1F R AT DL AR ST AT Oy
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A SRNBEACI SE » SR EIE R 128 Y [ 15 °80.200-100 pg/mL, ZR1EH KT
D7 HMERAEE Stk A RT Lt AR 25 B 10/ 1-10.2% o R M 43 S 3o it 37 Hh i N R A 2
PRIC AN R S PR A B S e P AP v 4% A R v d RIS 5, T
4THAEL0 N, &= RIFERAITE-80 THAF6M A Hfase, AHE L 1 AL KR i & LR
FERAEFERE AR TBCE 14 W8 o IRIRSERRFEAR T, REFICEEIRAE T Bk %4 N fae
o BIEIR S HAH B R FARIC N AR B i 2 RAEA THCE LA H %08 « T IEAE
TETR BR R o

i L T HTIE NS 5 PR BRI FE K HILIC-MS/MS 7572, i H]
FHRLI R ZARIC Z AL BRI bR« HILIC RS FE FﬁTEE@E@%E
FRIOREE, AL R RN R R IO [ 2 TR RIS B B . T VR I R T O
ﬂ%@@%%ﬁ%?ﬁm%wﬂ%%@ﬁﬁ%%T,%m%%m%ﬁiTﬁﬁﬁﬁ
BRI RATYE . T IR S A BT B A T R LS, IR T 1 A
PRIE-HH2 W7 1) A= b ie A 9
KHRIA: SEAKAHEVER G, BBRIEE; R 1 BURE IR ERR L
"BIREE: FKPE, FAEZEIT, wygjsph@163.com; JAL T, FAREENT,

drhongwenzhou@njmu.edu.cn,

B ARSI E 2RISR RE M AT DNA 2B
FHA, THEE, R
(EHERZFEE R, JbatTi, W4 100084)

2 : DNA 5105 5 K2 I 1677 DL ST S5 A e VA ¢ . Jlidi& % DNA
TR0 KA 88 4 A 4 i i PR B AR SR T S K 2 U R 256 T AL R e
T, RN TR 7 B e 25044 i DNA YER AL, i ¥ 155 DNA $ith
AR AL R A B A SE 5 T, C ROy A= 22 USRI FE A o A IR P K 5
A FEARRE K SEFFAF RN 2 N, A2 40 DNA 45495 3EAT PR e oA Il ) = 2
B, AEHAFAE A IE f ik AL an JE R BT 35 2+ 20 M 2 8 A 75 28 VR £ DU A
A2 0 P S5 2 Tl ™ B BRI — B R R . BRSNS B SRy —
BB G, R AL 3 08 0 B I S R A AT B S 75 22, DR REAERR N E T Y
SR BN AR A5 B R R 5 M o AW FEEE ST ZIE A BOR, 3L 1S
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WM R G DNA 35 70 Mr-F &, RHESE RT3 30 DNA SZHCR BT 1 € St
Fo

BT M Ak B 210508 i AR B O 2R R SO i R RS ASE FH T R, B 2 T B 1
GelBond Ji5, AN fe i G B R 25 5 Jod e Py ok o, 30 T gisle2 ek FH 3 35 Py I 36 o ) A
A . AHMER AR FHUTRETS, A0 NS 16 0.6% R0 RS le b i as, TEAR
FAN RS B, Al IR R AR 80% LA . SEEGSR AN RV B JE BEAE] VT (0~2
mM)XE AN PR SF767 FLAH R4 21 34T 25D A0 B, PSR A HaOo VA AR SE IR 1)
DNA KAWL, BE S M B 40 v DK R D BRI AT AN 22/ . DNA R fig. HLik
VA S Gt S B o Bdim 20 B 45 AR I, B AR S 2158 B R TKVE AN St 7 VA I 45 R
—F, BIne R B RV R I AR R Y, RUH DNA SZERIHIE R
BAZWRE G 2Rk E OB, ARG ZVEAME St 071 8 B S KAE 7 7N 21.0%
A1 23.4% o AR RS v BT DA 8- 0000 s XA s O 22 D9 ~5%, 1804% 6t 771211~ 15%,
FE R E A E AT AE . AW T AU R 245 W) 2k R B 18 v 0 0 A DA B 245 i a2 2
et THRIITE TG
XHRIE: PANRBER ALK RIRESIES s DNA ZCI: BRREeE; 29)0fis
EE&TE: AR EKARRFFEES (No. 21175080)F1 5 A8 24 01l il [ 5% B K ARHE
5 T (2013Z2X09507005) ¥ B .
EITEE: BB, E-mail: lianggl@tsinghua.edu.cn

ET 3D BRIk E LMo
SR, EIA, FEE, REH
(EHEREAL R, LR, 5% 100084)

R ERRPURAYIIHEREBIT 2D (RJED BiFR, SR 2D B35 A Res Bt e
(Y] 3D 4hfa . JoVARLALL IR BB EAZ O IR IR BERR BE LA S R i i, IR et 2D
T A 25 . 3D MR TERERAL SR 2D IR LU EAIE RS . IR
2 CHAE-R A AR R HPE-E A AR AR D L BRI, B IR BL K
WSERBIE « XS i L5 1 PR g SE O ARABL,  RENE SE 4 AR SBUT R 5= 2% O Rl 5t
FESEAERIE TC e P A M

FEAWTFCA, FATEL 3D MR MEREE IRk RBEAT DURE 25V Tk, I8 IR B
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B FRFARR) TR/ MR I = 4E R OR, SRS I BUE 2454 5-sUR s E 5-FU
FIG%H DDP K TG AES (2 Live/Dead Staining FI4H 4 58-# MEAG I CCK-8 HE47 %>
B, GEHRI, BEE 2R B BB IN, SETI4N M Rl 2 1 2 H 254 3 B S 8UNZ
MFET:, 534b, 3D MREREEALLL 2D eI 1B m ik

KBEIR: —4EMIROEREE AL FUMIE A b Btk

=/ & —
v (ULA) 96-well round-
vA, bottomed plates
,..‘ |>.u:_-(<-|1| . DDP. Dox)
1 T BRI it 2 2 ERR 24 DDP WM GEERS)

HEEWH: ATREFREREFEES (No. 21175080) 1« 5 A 5 24 61 1 [ 5 5 k% 1)
181(20132X09507005) % B -
“BWAEE: PIEE, E-mail: lianggl@tsinghua.edu.cn

E TR N EHER R aTT IR
ARz, ¥E4%, RmeE
(EHERFUER, LT, W% 100084)

A AR BORZE — Mo A BR )T BOR, I HOER R R AR T R R AR A
PR, REfSSCHlE RN, KRR T & 5 RGEE, QA B Einy Ty 5]k
T AR S O, BEE R AR AR B RFARNGTT I B Z . HRTH
TENERGRTT T BA B O AR, (2 i TR IR IR I o, S R A 1k
7 WEEZGYINAE, RIS AN R BRIt NHEE: BEAh, BRI AR i 7 Z A B
TEERRREEAR FrF R B B Ih e st R EAMEZ R T MR B
HRDCHAEENE S )25 7 Tl B pRE RO IR 7T B BB AT TR

H AT RN DG RGRTT 7 B A B ORI ACR , (B2 TR ih I s, 5
BOLABAVEZE 582G AE, RIS AN ATt N4EHE; RN, Eh Rt RaTr
BT BT EE M BRSO . Fr TR B A AR DIRE . =t PR ZG 7T i
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TR PR R CIAARE I )45 J7 V181 B R B AU R 7 7R R A BT T
A WAL B g KA R ST 25 2 A T AWM RS s, AN T HF T4
Mo FET UL AT B — Bl B I AR ) T R e B P AN R
ASLHEAR S AT LL A Gk, it A I 8 A 4% BOA HLAAKRRL, Skgeah Rk
R A WA B EAG B I 2D/ AR DEJE 8 7= R s G A A 8
AT UG RIRTT

KB ITLLAh: AHLGEL: 9K SRR

EEUH: ACRERHREEE 4 (No. 21175080)F1 F K #2661 # F 5% & KRG &
TR (20132 X09507005) % Bl

BINAEE: B, E-mail: lianggl@tsinghua.edu.cn

ETHRER M K BRI A4 & R EEHYIFEPRNA
R, FEK, K, FEZ, RrE

(EERZIE R, dLatmi, W4 100084)

B eI DI ARIE R AR  &'E DI REFRAG AN S 2 — BB N SR A i FE (1 32
BRERZ —, HiRr B ARE— BR A ar R 2 AR S U AR IR 2R 1 R TR . B
B R K, AR TSROV R — R BT B, OB, S
SIS A AL B =4 R AR . BT OKEBERC R A R I B A AETERE,
R VAR BSOS e 2 MR AR RS R S AN 5. i TR BT 2 R Ef
YRIRGER, GnIE . WLATAERIRh 2 R G058, 4 B SROBEIR T 4R RO AR A M B RS 1 HIR
IOGHE,  FAt U MU B AP B AR S 245470 0 12 ) T FE

ARURBH G T —Fh ik BRI E A /KB, 456 T RRTEHM R & s 2
THRER VLR, B BRI 1, HATURGR SE AR RO 45 44 55 25 mT AR 415 S 46
FORBEAT RN . 5 T BRI SR E, SRR, A RAE AT R 40
WA E SR, WAL P BCRTIERG T4 B 8 0 R A2 4t o il 26 B e 4
R T e, Gn T i A XUR RS BRI 5 5 T iR SR T IS =
YERLE, BEME IR SURBE T Rk b A F AR T A F 25 A D A L 1 AR 21
OV YEE TR H . BRI S LR IR . e v Wi sl fth AR 0 ik 25 W 1 IR 1R &
BT FOKE R AT 4 L LA B B R i N, G ) O E R TT IES . %
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G RO T A GV T I AR 2 ) R, AR 25900 A Sz b BT S R N A B, £
HZ, A H DRekEnG AR ey T i B E B B A R 5

REEIE: U KBRS A4 2400

EEWE: ACREZRAREEEE S (No. 21175080)F1 H A #2501l [E & 5 K RHE &
TR A% (20132 X09507005) %t 1.

“BIEE: %, E-mail: lianggl@tsinghua.edu.cn

ETRURIERAR B 25 Mo Bz A 4Er0 4 A R HE 24 TmE P A9 B2 A
XEK, R, FTER, R
(B R, JEatTT, 4 100084)

FEEE: R/K-F 2Tk Y B 25 E LI A8 . 5 T 047 i B ik 5
F, SRR GE RSN B 77 T BOYT SR L —4EES IR 88 5 R Y LS (1) = 4E R B AH
FeELGE, TOVEASHZ M 1 5T DA R A Y R L S 5 AR S AR N 2 IR A (R
e o 7K EE A BIE L ZR AR SMSEA B BB S, KB B P SRR 5 5 A 4
R I A AN T AL, b B 2R RE 0 A PR LRGP A, AN B RE SR PR TE
HHE, FEMSEEAATIER W AERES . MO BA SRR oK 08 18 # A
ANTRARIOEAR, SR EE R SR i B, v SR AR M AR RS, A
PR A = 4 (1 R VRO 85

A TAEMHBRAE AR, G AR AR %% BB AR R AR VA — 8
UG A A2 . PR S 2 4ERERS A I AR N IO SE,  F 50 25 P ont 21 24t v 2
Fftiszmd, TR SE AR 25T . T . B AR IRES A1 PEG-
PNIPAAM Piff/KEHEM IR &, 28] 7 BRI RAEVHEES — a8
BB R RIS, FRATHE 60 G K P B 40 B ) 525 7K B i v
1E 37 CHIFMF R P ACHR, 193] 1 N I E AT 24 . J58 i e 45 SRR WK ik
AR A Z AL M S50, JHMERIRAESL T TS SERUGAN G 2t G (b B
M RAELFAE b RS IR AR AR RN, IR IR A MRS . A4S I R
ST, A TR AME AR ORI AR E LR B SAEEAS
[FIFRES TN A . 4T 4EXT EDTA. IR AR R B A N, RETS
SCINAEA [F] S5 AT T A 220 5 ARG (8T 5 2R 20 i A AR iR 04
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KRR UREEEOR: Wik, AEMATYE: O

EEUH: A CREZRHREAFEE 4 (No. 21175080) A1 F K #2661 # F X & KRG &
TR (20132 X09507005) % Bl .

BINEE: Bk, E-mail: lianggl@tsinghua.edu.cn

ETHRIEBRANREAFE SR EX EMERHERF N
FHiw, FE%, Rk
(EHERZFER, JEatTT, W4 100084)

W AAMERN, FAEEFEHERZIT R 21%E TS E. AN —Leii 5

HLENPA A IEFIRES TS ERAE 2-9%, e AT ERLNESEE,
WK AR I8 00T AU US B 10-183% A4 . FEMR A, ot
AR EENRIEZ — AEAFIR MR AL T, RS EARE 0.3%-2.1%,
MR g KEAR R HIF-1a B, E VEGF 758 8 AR IR 1
SRAIE, N5 e 20 B JD L 1 o L >R P R B0 2 56 D7 Vo0 S TR 4714 i e
AR R, (HHASAS BEE RS 0 b SIS 42 500 DA S (5 s 4 4 A2 AN [ 3
R TR TR A P R PR AR A7 B IR0 A AR A DA T AT A BE kS A b ASE 4
A A R AE BRERIEAREAE O 4 B PR U ¢ R 0 B D A PR A BR A

FEARBFFE T, AT T =2 G5 IS F, 28— J2 T 68 4 A 1fn 7 4 i

Ft, B _JEJy PDMS iR, £ =FEH TIER =M EN R NIE S . 207 AT B
M FH &0 28 = By AE B S AT RSO B 30, 77 AR R SUBR B DT AT DASEZ R B AN [
SR BRI e e 4 5 = LB A TR R
KHRIA): R s FRRER . MRS, R, I RTAE
BEE&WHE: AXREZKEAEEEHRES(No. 21175080)F1 K HT 24 Gl il [ 5K = KRHE &
TR (2013ZX09507005) % Bl .
BITEE . 5B, E-mail: lianggl@tsinghua.edu.cn

J
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ETRURIERE B E S A ARYE R TEL RS 3D [MIFE
HI7KEEBE R Gt
IAHE, TEH%, R
(EHER &, LT, W% 100084)

FHEE - BEE MR AH SR B0 25 M 5 e 1) ) B, HCAE 70 b TR 24 40 75 126 A 4 U 27
PEAH B 7 H B B B I A AT O . FERAH ZA88 B DAL S A AT i
A SR AL T A IR AR, BN A S R R B B R MR B
XTI SRR E R AT IR AT ShA S i Be 3R AT 2 45 1, (HAS 5 SRR3R
AR A KA ETT R 2 A0 E 5, HABNFE ), B0 . BT UL EIREE, ARt
FOM R B AR 52 % A S AR R AT Tk, SRt E R, A By AT AT
HHRAEBOR G NLAR SN IR A M = R 55 577 6, BRI DY IR 20 2 B o B PR R L A2
PR 7 0 A0 DA SRR FEBR B2, 345 2 10 245470 B 45 SR RE 8 0 S e e g ZH 21
FILEMCIRAS o 1220& B A] 0 FL R BRI o B0 B A BRI AT 1%, A e 7t b & ok
LI T VEARME AL RAL,  FA B 9 ) AT A A

TR Azt 2 B T AR GEI SE TR 54, R AR Ak B L TR e HE
VEGF R ERE RS, JRAERESE B FEAT T LA PUR 295k . v 1 Ui Y 3D B
FEMIAEE, AT E 7 OUIEE PEGDA-HACR & B & Wi IR) /KBt R 48, A XY
AR A A T oK B HA IR EE . 29 DA SR SR FERA RE,  DLEAR FE 4
JfL AP0 5 Jo ot 1 2 I Y 2 M 1G5 DA AR S . SEE R, AL T A EE R
S, BE T ASERGE T IR R R AT G DL, T EAE PO O SR AR B
WIERE AT T 9O R, 4iRER, BEEHZRLL 100 pL/h 3 S A N A
TEARKT, TR BERR B 2R Pt e i, E 30 min WA LA RS E . kT 0L, &
J55 B B RAOALARS 205 v 150 4% FE B il A2 W = 2 B 9 D7 T R IR ARORIE /), (AR Rk
TR 2 A BRI S5 A T AT IR SR SO T RE, B EEL S Y
fE.
KHRIA): R s WERRE KB YTk
EEWB: AXREREREEIHE S (No. 21175080) A1 H KK 2 61 | [ K #HKRH:
TR (20132 X09507005) ¥ B .
BITEE . 5B, E-mail: lianggl@tsinghua.edu.cn
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ETRRES R NREFEEFFRERS F AR RIRIES T aiE
WERK, FNER, FEE, REH
(GHERFAL R, LT, W54 100084)

FEEE: 20 T AR RE T 70 . Z9DR R IR ARWIER 24 R R FU 55 7 T
R A ERAE o R e aasts i B AR AT A i 4 i A= PR 5, ASE40L A8 L TE 4 P 11
TSR, AT A5 21 B8 A3 G A P B S A% 00 RO ity ELPE IOK RURE (1 e i o dae A
BATHEREE, AMUE B TSElEnEE, EEARTIERR. W& 5 T/ USRS .
AT FURE R T — RS AU 8 4 R B SRR B R U2 i 4 i, JRaE S i b
P [ AR AR B e B A 3 TS0 i S R P &, SRBL TR A0 SR BRI R R, 4
FARIHAT A e . O F B2 AR R, ARSI I T R i AR =y
FEEA N TR U B SR B . AR SIRFERR FE IR B B SE I 45 IR B, %772 m] LS
0.08%-21%05 [ A F1) 80K FE R o B 5 708 240050 e 4 i f) 4 FH s 36 B, IR
FEEEINGE T Ho 299 B R FL I = A O A MR M o e AR R AR A B R R 4
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Rapid screening of aminopeptidase N inhibitors by capillary
electrophoresis with electrophoretically mediated microanalysis
Hairong Wang , Wenfang Xu, Jiangying Cao, Weihong Wang*

(School of Pharmaceutical Sciences, Shandong University, Jinan, P. R. China)

In this work, an electrophoretically mediated microanalysis (EMMA) methodwith a partialfilling
technique was setup to evaluate the inhibitory potency of novel compounds toward aminopeptidase
N (APN). It was necessary to optimize the electrophoretic conditions with respect to the kinetic
constraints and for attaining high sensitivity. In our setup, a part of the capillary was filled with the
incubation buffer for the enzyme reaction, whereas the rest was filled with a suitable BGE for the
separation of substrates and products. To monitor the performance of the newly developed method,
the kinetic constants (Km and Vmax) for the catalyzed dissociation of L-Leucine-p-nitroanilide in the
presence of APN as well as the inhibition constant (IC50) of a known competetive inhibitor, that is
bestatin, were determined and these results were compared with those obtained by a classical
spectrophotometric assay. The developed EMMA method was subsequently applied to the screening
of 30 APN inhibitors. Whereas the inhibition potency of these inhibitors (expressed in IC50 values)
were significantly underestimated by the EMMA method, theorder of the inhibitory potential of
these various compounds was found in agreement with the literature.

Keywords: Aminopeptidase N; Electrophoretically mediated microanalysis; Inhibitor screening;
Kinetic constants
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Fig. 1 Scanning electron microscopy (SEM) for GF/CNT (A), Raman spectra of GF/CNT (a). Cyclic voltammograms (B)
in 5 mM Fe(CN)s>7* and 0.1 M KCI of GF/CNT before (a) and after (b) DA binding, GF/CNT/NIP before (c) and after
(d) DA binding, and GF/CNT/MIP before () and after (f) DA binding at the scan rate of 100 mV s1. The concentration
of DAis 1.0x107%3 M. (C) Calibration curves for DA detection correlating reduction peak current shift (Al) with the natural
logarithm of DA concentration by using GF/CNT/MIP.
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Fig. 1 (A) Cyclic voltammograms of different electrodes during preparation process; (B) cyclic
voltammograms in 5 mM Fe(CN)s*7# and 0.1 M KCI of WFS-MIP/NPGL/GE after binding with WFS
at the concentration range of 1x<10719~8x10"® M (a~0). The top-right inset shows partially amplified
cyclic voltammograms. The bottom-left inset shows the calibration curves of WFS detection.
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Fig. 1 Schematic representation of MIP/GF-CNT fabrication
XHIR: ROPT; SFEREAY: ABEEIEE: RPOKE; B RES
EEWB: FiEZR QAR IS Jh45 81260487, 81460543). A &= [l [
NRBEFHHH (345 RSLX201301). T Atk H & 8.
E& N T, 1993 ~, o, TERRA-EAFTAE, A1 K250

“BiIREE: ZW%E, E-mail: yingchunli@shzu.edu.cn
242



AR &Y 3D ARFHER-RAPKEEBJARNRNS B, HirM
BR B PRER
FgAT, WA, A&, RE, AT, Kk, I
CHF SRR L2 V0P B A SC 0 300 TR 252 B, #3847 T, 832000)

B . 3D £ S5 IR - IR 99K (Graphene foam-Carbon nanotubes, GF/CNTs), /& #k44
KB TEEAAAE A SRR BRI R AR . TR BB B AR R A AR K 3R
AR, mf SR R A AL T, AR 8 & B Ay B A RS I AR AR
AL, GF/CNTs J92EJi, RAME B ITRRVE 4% 1 492K 4 0RL (Gold nanopaticles,
GNP) &1 () 47 B8 MG IR - BR AN K A B AR (GNP/GFICNTS) o A FH AT A4 28 1 B AR AL R R
AR, R ATEFAMR 20 N Z R Bk iR 22200 78 1 iR IR (Ascorbic acid, AA),
% [ (Dopamine, DA)FIJREZ (Uric acid, UA)ZEiZE1m Ak AL EAIT N, KIET
I RIS F AL S AR S - 45 SRR, GFICNTs A1 GNP/GF/CNTs Xf DA, AA,
UA %6 BIF B EER, AA 5 DA, DA 5 UA [REALIE AL 2275 519 192 mV
A 124 mV, SEELT = HFEBGE. DA, UA Rl AA IIZ8HEFE 4> 518 0.10~20
uM. 0.50~32uM #1 0.50~8.0 mM, Fa Hi R 7371 79 0.035. 0.216. 80.670 uM (S/N=3).
AL AR AR T, FRE MELE, EILMELS, A A ST R R ORI EH

—— Blank
——GF/CNTs
—— GNP/GF/CNTs

02 00 02 04 0.6
EIV

Fig. 1 (A) SEM images of GF/CNTs and GNP/GF/CNTs, and TEM image of GNP-deposited CNTs; (B)
differential pulse voltammogramsof GF/CNTs and GNP/GF/CNTs in 0.1 M PBS (pH 7.4) in the presence
of 3.0 mM AA, 0.05 mM DA and 0.10 mM UA.

KB AR, RAPKE . SAKERL, 2K

EEUB: BERARE#ES (345 81260487, 81460543). A4k 2 H
ANRBEHE (345 RSLX201301). T A5 H % Bl .

EEEINY: W, 1993 ~, 5, ERMEHRA, AT RKE¥L 505

“BiREE: 2%, E-mail: yingchunli@shzu.edu.cn
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ZIETUR (RRR A A B E RN R S MR AR N P RN R
FHAT, R, qA, R, Kk, I, FHmE
GRS RREIZE VIR 0 A SR S 0 TR 2%, i3 479 T, 832000)

ZIRUTIE R EVE RN ORI DTE R A A R Rk, &7
[R5 A A A 5 Pl A 5 B I i R T AR AU BSR4 R SR A
ViR, o EE R, HERAIRRTE . AUREH E U AR R AT
BN R A WS &, B AR & — BRI R AVES R T R —, &
A PERE RIFIEDTE R S (MIPS) R . 7EUREERE I, AT N P SAR D 28 2 i
CABR BB (EPD) AR 731, WG A DI RE B4R, — ZIRFERAZEHF, AR
ZR T RERGIURANE T 41 B IS MR I T B R R T i (MATM) (13 <ok
BRI o BT RR B RS OR TR A S S R AL, P & B RR SRR 23 T EN IR R
P 5%of PP 5 2 AT e 0 A e () ISR 20 o BT A ) 43 iR g [ AR A S AR T €2 1
AR TR EYIRE & CRBRIRID  FIRE BRI, EYcZrE 80% 1L
b, HMEERI (RSD<5.6, n=5). BFFJ7 Ml B 7351 4 0.7 ug/L F1 1.3 pg/L
(Mt@oﬁ%,ﬁﬁ%%%%%%%%ﬁ%é@ﬂm%?i%%%mﬁw¢o

IR o o2 00 ,'f'a-,nMA e?
Fig. 1 (a): SEM photo of MIPs; (b): dynamic adsorption curves of MIPs and NIPs for EPD;
(c): HPLC chromatograms of Rat urine spiked EPD and MATM before (A) and after extracted by MIPs (B)
and NIPs (C) column, respectively.

XBEiR: o TEIEEAY); AWMITERS: WHERNK: BEAHZERG 3 5
EEWB: B EER AR IS (B85 81260487, 81460543). A A1 B 5= [H] [H
NREFHH (345 RSLX201204) A1 AR50 H 1) % B .

“BiREE. ZiWFE, E-mail: yingchunli@shzu.edu.cn

ETIRLINRIEREGIRARBINA Ap BEHR 75 EZHE RS
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FEEE: P/RKIEEH (AD) RAURTOIER. il XS ASETRIEE VYR
ATF, SR H AT AD BIRRISAT R sl i R A0S ORI IR AR BEERAE I . I A4
P AR BARAE ARSI R i ) AB BESRIIUTAR, 7T 9 AD 1SR I, o7 & LA
FABTT SR SRR R AR R o AR TR FH I 20 AR N R AR, 37 [ I ks 22
TR EL S 2 =AM A BRI 7k . DAY AB BEHURSE S, Wit — R 751
AR 251 PR LA 0O RET, JRmIE R ta ., oAb EFSE . RN
S5 i B A mE A SR BRI AU AR A TARER s R IR M p IR
X AD BRI BRIEAT N A VE R SRR 65 BAR, VRN R 040 e G AT LE A
ENAS ISR 2 AT P AR BEHR KA R o ASHIE 5T R F I 2090 5% 6 AR TE AR WL 5% 5
RO IR AR BEHL, SBETT 1A% 227 I TBUR TR N S i s, NI R B Ui A A BEER
(9 73 AT I A S FL o3 Bt 7 v () S AR AR o AR A

KBEIR): BURIIGERNG: TLLANOERIE: AR PR RN T T ERET
“Bi{EE: FEWF, yancheng@scu.edu.cn

Preparation and Characterization of Micro-column Cell Membrane

Chromatography
Xinchao Zhao, Shuai Cheng, Cheng Tang, Linyi Dong, Liang Xu”
(Department of Pharmaceutical Analysis, School of Pharmacy, Tianjin Medical University)

ABSTRACT:Cell membrane chromatography (CMC) is a powerful tool to study membrane protein
interactions and to screen active compounds extracted from natural products. Unfortunately, a large
amount of cells are typically required for column preparation in order to carry out analyses in an
efficient manner. Micro-column CMC (MCMC) has recently been developed by using a silica
capillary as a membrane carrier. However, a reduced retention of analytes via mCMC was found due
to a low ligand (cellular membrane) capacity. To solve this general problem, in this work a silica-
based porous layer open tubular (PLOT) capillary was fabricated, and to the best of our knowledge,
for the first time applied to mMCMC. The mCMC column was prepared by physical adsorption of
rabbit red blood cell (rRBC) membranes onto the inner surface of the PLOT capillary. The effects
of the PLOT capillaries, fabricated with different feed compositions, on the immobilization amount
of cellular membranes (represented by the fluorescence intensity of the capillary immobilized with
fluorescein isothiocyanate isomer-labeled cellular membranes) and on the dynamic binding capacity
(DBC) of verapamil (\VVP, the positive drug to rRBC) have been systematically investigated. The
intensity of the mCMC column when combined with the PLOT capillary was found to be more than
five times higher than the intensity with a bare capillary. This intriguing result indicates that the

PLOT capillary exhibits a higher cellular membrane capacity. The DBC of VP in the PLOT column
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was found to be more than nine times higher than that in the bare capillary. A rRBC/CMC column
was also prepared for comparative studies. As a result, mCMC provides similar chromatographic
retention factors with traditional CMC, however the cellular membrane consumption for mCMC
was found to be more than 460 times lower than that for CMC.

Key words: cell membrane chromatography; micro-column cell membrane chromatography;
porous layer open tubular capillary; red blood cell; affinity

MR EAER AR ARREESYS TR
hF 4, @&, K4
CRBUKREA 24, B, 430071)

B4 HL 43 (Capillary electrochromatography, CEC)H: AR & — 4 & B4 E UAH
@ik (LC) KBANEHIK (CE) BIRKEERE—MEHETEothieR, RaoE
BRSO B RESS . FEah REIART AR D, 5 G I RO e M S .
FCEIFROBT R BN TR SOR 2 HES) B i Al R R I ROs 2. ITFoR, A
RS — BHEU) T3 M B AE i il b ROR KSR 25 7 B S5 s B A BF 7T A
WA T IR, AR AR R R I LA B4 i O AR R &
HAELW T BT U N, BN RS (1) 2T Sol—Gel LKL
B ARG A I TFAERE B B R S AT o B P R ™ 25 () & T
A PR SME A KA BALE B BORAN S & DL i B AR R [ e AR B BN E THE HE
FG e AR RE S RV 205 (3) SE TR 2 e T Rb AL I Tl i o0 7 A bR
e A AT SR 55 A ] 5 AH 1 B 20 P E0 U AL ) 2 LR BE S5 LR A4 T 57 8] 1
TRJEANUE BB HKUST-1 [ 8 AH ) B 40 i (i s 2 18

O n9 % u
" g g g
NIl, NH, NH, DD
OH OH OH é N N N

. =Sy y )
| | Tyt (,JQ“:JL;H_L 2. pH 11 | | HEKUST-1-grown column

1. Hydrolyzation Glutaraldehyde

) Framework of HKUST-1

ioﬂ gou"gou @I@g@:@'
VAN P BEeE o>

N Cu™ &
Fig. 1 Schematic demonstration for growth of HKUST-1 in capillary using LPE process
KRR SRANE MR AL, RO, BESMEEK, BHE RO
HEeWmB: HEHRB R4S (Nos 21375101, 91417301) K ibidb & B AR Rl 243 4
(2014CFA) %),
TBIWAEE: BRTHK, Email: chenzl@whu.edu.cn
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Surface modification and preliminary application of silica gel with 5-

hydroxymethylfurfural
Cheng Wang, Yuanyuan Lin, Meng Sun, Huaizhen He"

(School of Pharmacy, Xi'an Jiaotong University, No. 76, Yanta West Road, Xi’an, 710061 )
Abstract: In this study, silica was surface-modified with 5-hydroxymethylfurfural, a platform
chemicals with various pharmacological activities. Silane coupling agents 3-glycidoxypropyl-
trimethoxysilane and 3-aminpropyl-triethoxysilane were utilized as linker to perform SiO.@HMF
hybrid particles. The prepared materials were confirmed by IR, elemental analysis and X-ray energy
spectrum. The modified silica-based particles operated separately as new stationary phases to
investigate its chromatographic property for retention behavior of bovine serum albumin. Retention
time of bovine serum albumin on chromatographic columns with SiO.@HMF as stationary phase
remarkably prolonged compared to that of SiO, stationary phase, which are 1.64 min for
SiIO;@HMF-1, 1.43 min for SiO,@HMF-2 and 0.075 min for SiO,, respectively. (Method: 2.5x10
M BSA, 150mm>4.6mm column, flow rate: 1.00ml/min, mobile phase: 2.5x10“TFA) The column
with modified stationary phase even exhibited well reproducibility after serving for two weeks.
Preliminary results indicated the prepared particles could be utilized as promising new-type
stationary phase for separation, and the further research are also in process.

Keywords: 5-hydroxymethylfurfural; SiO»; surface modification; stationary phase
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“BIR4EZ: Huaizhen He , Tel/Fax: +86-29-82657740:

E-mail: hehuaizhen@mail.xjtu.edu.cn.

B-IAHANEEE (L E M R BRI T FLERAYHI & R EERRE-ZE ST A
MESHIEKPHFIESFHNMA
X mpkab, REMD L FEHEE IR THE AHE M
(3 PH2EAT I KR A2 254 5%, P2 710061; ° BRI 4E A i /007 I A 9ele =5, e P I K
ARG, 782 710062)
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HEE : DIRe AR REYE B DR RME N — R B 7 B A MR, CAE 2 40 5] i
TR A AR T DL R 250 R RN R IR, B e R AN S A £L A,

I — MR IR L IE A S A I R AT #E A FLI A EL (Magnetic mesoporous
carbon, MMC). BfJ5, KM EF2HUEN -2k (B-CD) &% MMC E£if, Hf
15 B-HRAS [ 52 A (R A FLIR(MMC@B-CD) B & 6 B (Figure 1) 45 %8, Pl
%) MMC@pB-CD B & LR A (203 m2 g Y, KAFLAR(0.16 cm3gh), HHX %
AN FLR ST (6.8 nm) LA K & I ATG AL 55 52 (26.2 emu g 1) o I 62t 0 B R Bl & 2
EMREAN AT DAAE g — T YR Bt 0 ) e ¥, T ELARA R A RO R 70 B R 1 BT

SR AR P 5 (Gemfibrozil )/ Jy — M R 1 B LG 254 ©4 T2 T I PR VA T & 1L
JEE, AELIR] It 5 [ R OR S5 F1N T Gepi 58, p b m] D, S SR A SR T AR
PIRE i AR o AR S i A B R R XSS . T 5 RS
T+ 5 IR (R 3 2 AR E AL, R il 46 1) MMC@PB-CD - Ay — i s i) W b
7 FH T 14 [ A B B (Magnetic solid-phase extraction, MSPE)-%¢ )t 23t B IfiL g 245470 75 3
%55 (Figure 1), TEIRFESRIG 2T, ALk 4V El >y 50-8000 pg mL* (R =0.9984),

R RS & ER T 58 4 pg mLt 5 100, MMC@B-CD X # 3E 2 55 1 5 R Bt 2%
BN 643mggt. ZEREN], PRI ITEE A DA T REE AR R - SO
ST NG5 254 K H 5 HE R 55 o I s [FISCRIRES, SRAS SERRAE S 24 1 ]
S 6 B 7E 85.0-103.5%. 2, HEIM TAEAIREE T —AMEE . FREE AU (1 0%
LA MMC@B-CD (5 MMC), 1 HAB A e 1 —FiAafid . ik S L5 0 1 1A

(Tm) )

Figure 1. Schematic illustration of the fabrication procedure of MMC@B-CD (1) and MSPE procedure
(II). (ITT) SEM images of (a) MMC and (b) MMC@p-CD, and TEM images of (c, d) MMC and (e-h)
MMC@B-CD, (inset) high-resolution TEM image of y-Fe,Os nanoparticle in (e), at different

magnifications. (IV) Excitation and emission spectra of gemfibrozil.
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KRR MAMEA LK, AR ST B-POMING; MEIEARSREG AR R
EENR: XEK, 5, T2 R R B 2 7 B IR, 32 SN EE oK 7y B A4
BHE 6 8 AR TR 70 8 5 25 s R v i B BT 7T

Email: Irlsxsd@snnu.edu.cn
TEIWAEE: SR, B, o, WLAESIm, PR EER A R, FE
MFT) T BN IE S ) & B S A 25 o3 v B R I 7

Email: fugiang@mail.xjtu.edu.cn

#0[a5) HDACs ZNKPITE MCF-7 APAREES 4T
IR, BREEE, MREE, KA, FE
(WU A28 KRR 2524 b BevE P22 710061)

HE: BRY: HEAZBALEE (histone deacetylase, HDACs) &2 A, X4
RIS MBI AN (R R IA A R 455 EELMIEA . HDACS 1S5 R 53 7 FL IR
U SRR I BRI . ARSERS T B HDACS SRR ZhRERIL A F, X R ILIR
PR CIRILIRY) (PLGA) 21fi, H T+ 4L HDACs 44 KHKL (F-PLGA-NPs),
I5 PLGA 42K K (PLGA-NPs) Xt Lt 43 #r £ N FLME MCF-7 40 N (1947 . JFi:
M FH B P AL -V AR i 26 3R 3R -6 DT F-PLGA-NPs 1 PLGA-NPs, %2
2 MAORRLITERS . Rife. AdE, MAEMREME; @0 WIERIE 2 Fhghk
KifE MCF-7 40BN AT . G55 255 THE, PLGA-NPs Al F-PLGA-
NPs NERTE . RMEDGH . B WOWKLE 7047 SO & AR A SR 4% 43 59] 2 636 nm A
679 nm (& 1); %67 G EEVEI & PLGA-NPs #l1 F-PLGA-NPs 131243 5] 4 97.8%
F188.8%, WItHE AN 1.63%F1 1.48%. FaiE w7 PLGA-NPs Fll F-PLGA-NPs
1 37°C BN TP RSB 96 h, & FK-6 BFVRRBCE 25N 0.3%F 0.5%, &
WA 7 5 2-6 T AE 2 Fhg KR R E i Y 96 h, BEWS FH T RAE YK B GHI  I4T 4
YRR SEIS R, AL T SRS a AT, GV T AT A A0 P 3R SRR R R 1 4y
Brs 35T MCF-7 4t 2 Fhgh KR 88 A AIHE HH IR (813 ) 547 IR BE 5l
24T (B 2), G5 RFWIREE IR K, MCF-7 4afuxt 2 Fhahkobi 8\ & X1 hn,
iM%} F-PLGA-NPs FIHEN & B i = T HA PLGA-NPs [HE N5 Bl 5 9K 1)
W, MCF-7 4Hxs 2 MgRRi i N EIRE I, X F-PLGA-NPs [FH N EAH = T
HXF PLGA-NPs 4\ & MCF-7 45 2 Mg Kobiig & — e i 18] f5 , B BRgKH,
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5 AR AR )R &, S5 2R 2 FhgoRRL R AR, HEE AT AL

58 FILTOG T AT A0 N A KRLAT Y IR ER M, F-PLGA-NPs ££ HDACs
A ) MCF-7 4 A & R8s, B4R HDACs IIThRE.

KR HEHECEALEE: ¥ERE 9Kk RORER AT

EITEE: A, BIFEEZ. Tel: 029-82657740, E-mail: Iviu2004@mail xjtu.edu.cn.

0.1 1.0 (Mm) 0.1 1.0 (Bm)

1 YRR SRR 5 A
A: F-PLGA-NPs (a) f1 PLGA-NPs (b) F#iH4EE;
B: F-PLGA-NPs (a) A1 PLGA-NPs (b) Hif%44i &

PLGA-NPs F-PLGA-NPs EIHZ 628 (no
A c
016}
a
- PLGA
0.08 -—FPLGA
b
et
000} ———
0 120
Time (min)
/, 0.03 c
0.02
0.01 - PLGA
f - F-PLGA

0.00

100 200
Concentration ( ug/mL)
0.06

c -
C
a 0.04
- PLGA
0.02
b
0.00

——F PLGA

10 2
Time (h)

K 2 PLGA-NPs il F-PLGA-NPs 4l fitt Sz 45 5
A: MCF-7 41 5 2 Fhaikkiiis & 5min (). 2h (b) FISMEEIE A (AN, A5t
Y, LRBOCHITENE ARG HARANEEZER-6 S8 (¢); B: MCF-7 45 iKEN
230pg/mL (). 76ug/mL (b) 1) 2 MGLKRFFE 15min 1 RMER A AN, A%
K37, PLRRAHHTiENE MCF-7 il S A EIREGR NI B AN EEERK-6 S & (¢);
C: MCF-7 40155 2 Fhaiekpirh g & 0.5h (a). 8h (b) M RIMEiE T (FEMIAN, AN
PN, CARR A Mk e v W E S A R R A 2 2K -6 MR HE &= (o).

250



N-ZEH RS 9 47T A E B A B FRIE T E WA FINF &
RgH =7, &%, Kt A, R AE

IR A SR S TR/ T2 E S RS0 =, B A o i A

TR, WEF, 133002; MBI 2, HAS, X, 4228526)

e R R R R EE A 7 O B SR S AT T AR R T A8 5 B AR )
PR EVIHRET . IR AR S A B K R/, 1 BAEFUS A EA S S, B
W —FEATAE R AT A AR VR 1251 A R AR BE A R SR AN, TR —
SERERE L Re TR s b B A A B AN R, (BT AE RIBUE A R N2 P 1R
JPHF SR SN . 7Rk, FRATFERT N-FEES F (PNGase F) ¥ A L
N-HE 5l U] MBI 450, G T 6 Fh DL =B (Triphenylphospine) Jy B4 7 1
R, i T 2 Jo 0 R 2R AT AR AT . R AT BB D-Glucamine , [ A5 BB B
Sialylglycopeptide (SGP)VFM 1 fiTA LTI RLRE, Tiiik AN BEHE m ke R 5%,
m B A R F ok x N MW (SRM) BT 8 & R R R B MM [4-(1-
Carboxyethyl)benzyl]triphenylphosphonium Bromide (4-CEBTPP)fiT A4k ik7. 3154r
fERE B m/z 120, FERRY BUREAG I R 5% Dy 0.3 amol, HEAYBEEEA I R £5% v 30
fmol. AAHAAr LM 2 T4, FEERBE S 1B A C(ESIY) T BE & R
RrBESE, TR R RE 20 B B0 B B ST AR AR
RHRIA): N-EEEPEEE; N-PEFFES F; LC-ESI-MS; 5 IE AT ik ik,

HO o R O HO 0
o 0:000 o WO @@ WHO Ho—HO
% ™ 0
0 O%S/ 4-CEBTPP HN OH HO Mo _ 158 S
HN OH o tihe O NH He o o 9 N O

HO

O 0 O O EDC HOBI Ac NHCOCH;

o
no  NHOOCH, 60°C 2hr OhHooc HO H
HoLa
Ho— HO HC HN HO NHA
0

Sialylglycoamine (SGA) 4-CEBTPP-SGA

Fig.1. Derivatization reaction of SGA with 4-CEBTPP.
EEUH: EXRABREEHSE (No.81360487)
"BiIREE: XK, E-mail: junzhemin23@163.com; Tel/Fax: 0433-2436079
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REFHRBHIIRICEFR RS TTE R TN A & 4R
EEF¥, RKEHT
GEL KRR A A TR S ThRE 0 T8 A P EH S0 %, 4222 s 5pk, 4t
2, 133002)

FEE: LC-MS BT H m S R eSS R s, T2 N TARA S e . AR
AR 2 A — R AT R B R AR, O ORI TE N ARRER T D-FLIR
BT S WORE TR IF (BT (0 AR RS B4 o TR R VE 2 IR PEAR Y 1) 25 B4R AE , T
AT e IRAACU 20 2 T W 1) F- () . ASHIE TR DA 4-9R T B =R BRI (TPPP) bk
PR (S)-3-(Boc- 28 5 ) L s Jot S5 B i 17— Pty A T FE r 495 ) S 1] 1R 1) 3 A T A
VI B TS AT A A TPPP-PRN. R T #ffi e AR A 2k, FRATFIA D, L-&
PRI R PR B T A Y, 2B 7 AR ) T4 0 B RO S A o il o R 2R
g R AR U R BRE o AR DR A A T s, R O B R A R HLA
Zitgh BTG, 5 D, L-AREEE RS HEAT HE AT A2 A0 A5 21 X0 Bl e 4 1
FEY, FTEBEITE) CL8 (il bk LT D, L-FR 5 B Ae A5 W S A4 1) LA B 0 58
REE MS EEAT D, L2 B REEIARWIMR A, FEET SR AR B e A F AR A
UTZH S 2 MT o AR VAT LS ) R 3% 6 1 e T - PEAR U, T AT DA e 72 o 1%
RN RABE, TR 2 (R 7T B A3 — T i 5 1k

*HER: RIALT R TR, IEdRE; LC-MS; Bl F
E&mB: EXAREIFHES (No.81360487)

BITEE: XMRY, E-mail: junzhemin23@gmail.com; Tel/Fax: 0433-2436079

/

HER2 i85k 2- S EM A ZERHRNNHI &R A KRR
FIL, L, SMEL KM, ki
RSN R 22252408, I R4 A M T, 450001)

FHEE: Aok, DABUAAR VR R 73 1A R B 24 4 2R ol 2 S RE 1) YR 97 I Jed FRRIE 72 4
MZ o HER2 2k m#ik TR B At CA/E Nk 4 25 R g B A m
I PERIRE S . BB @ — ML HER2 HUiAN SRR g Kis 2 R 48,
il 4% HER2 HTAAMHICH 2- FF U ME — 1 B EE H 9 KkL (HER2-2-ME-BSANPs), i
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HATEhEEAEA, DU 2-ME-BSANPS (1) 8 40 i 3 B0R, 1HEM s 2-ME (1)
PR, AR, WUNERRIE o AT IR VR I S B £ 2-ME H
B AGKHRL (2-ME-BSANPs), 1 #] Ff SPDP 22 5K HER2 $ifk 5 2-ME-BSANPs
HATARER B o @It KA SDS-PAGE HEJK . BRI Js o e sims . Malai A |
MTT VEFIE AR UG HE A %0 ) 45 24K R AT RAE K A ] A B g s P R 7
ML L, HER2 Fifks 2-ME-BSANPs I 5t ELAT {5 45 4 e 0 S 28 6 1
HER2-2-ME-BSANPs ¥ 12 A1 B 057 73 51 4 (225.6 £2.80) nm 1 (-26.70 +0.81) mV,
ZHIFIEIAT . RaE s iZHE M3 2K R HER2-2-ME-BSANPs 7£ HER2 HitA& [/~ S 15
T VBRI HEN SK-BR-3 g4l (7m#ik HER2 524&) Wik, HAHXT MCF-7
A (IERRIA HER2 3244, B 6T P i Jag 200 A F) 47 1) 255 52 TR 52 15 B ) 4
Hx} SK-BR-3 41t (404 FH & T MCF-7 410 19.822.6%; %44 28 3 0K 3 b fih i
YIS BHIEAE G2/M B, FE3A 48 2-ME HI/E LA, HLELERE A 2H 2-ME-BSANPs
J 2-ME X} HE 4175 5: 56 2 SK-BR-3 4 & A= 9 T o 128 v 1) 70 A P F 70 85 SR B0
5 2-ME X REALAHEL, 38 o) il 0] V8 B~ S ) B 4G Jl i @ L # A SK-BR-3 41
ffa 2 MCF-7 4aifflf¥) BALB/c #RERFLIMIEAA, 455K, 5 2-ME-BSANPs #HEt,
ZEE A I T E RS HER2 324K B FL e B B (e ) v R p s s8R . At
Fii % ) HER2-2-ME-BSANPs $E[m 40K 24 R 4t 10 10 Hdb AT R AE AR N AT 5T
R, IZER R 2R RBAA R B E SRR A, T DL 245 38 A [ TR S iR 4 4R
M, BFCEKPZEM, AREEmAYITR, B RITER .

X 8217: HER2 HUAMBIEY); 2-FAREM R R AR N, iSRRG
"BiIREE: KAE, E-mail: zhangnan@zzu.edu.cn

Tanikolide X EFEMUREESAERTHEEHE LTS
g, AakE, I, E LI
( FBMIRZZ5%E 0, W E A 450001)

8% : Tanikolide & M Madagascan Tanikeli & F#7 %40 # Lyngbyamajusclula 4y
BT EE MBS BE 7RI (+)- Tanikolide *f S ERE A PIAE IR, M (-)-
tanikolide %74 245 1,  FTLA(+)- tanikolide &8 AA HLA B — A~ BB WG] 7%
Fro BT B RE H Hp (A1 [ 20 B 5200 (+)- tanikolide I2H, [RIk, (+)- tanikolide il
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B 73 B AN AR I 5E SRR Hh IR ee fHARH B2 .

I YR T B 2 AH(CSPs) B & iR HPLC J7 328w 70 X W AA |2 A% FH iR A4
Bz —. BB EE AR B EERERM, Sk 7 IR7E CSPs MR,
HAB e B, (RIS 3G SR S AH oRE o VA R S A H AT
WA IR BB G 2T 4k 3R T [ € AR 7> Tanikolide A [A) A 4 IE

A VURAE 1EAH RO 838 (NP-HPLC) _EA# A Chiralpak IC( 250 x 4.6 mm,5pum)
R YR 7 (+)- tanikolide ¥ JCBg H B 4. 52 ARIAE FAHLE, Chiralpak IC 7] fE7EA
SEPEFR BRI T A TSR, i — B sege o6k, diar 7
A Aok 2 T [ € AH AR 43 tanikolide Hh A& 7 7% .

T H SEP AN AH U 3 B IR LSRN SN AL 40 R IR s
LA O A MBI NIEC KT - SR NEE(60/40, VIV), ViiE 0.8 mL mind,
Fr Y%A 230 nm, AEifR 25 °C. Tanikolide H [EIA7E 8 & £ 4 25 TV [ 2 AH _E Rk 2]
FRZRAr B, S ESFEON 3.58. T AR U fE LS I tanikolide Hh A4 ¥ v 43 @i EL R
HH B4R ) A7 A4 AT S S0 e AA () € 1% 1], 05 IR AR R G BET LAA e B
X##iR]: HPLC; Tanikolide; XImt{A&4;E5; Chiralpak IC; e.e.fH
BINEE: FGE L, 1978 4208 AL, L, I,

E-mail: jie 0822@163.com

T8 NO PERIRETR0IE T R E AT NO #2549 HUE RN E
FAGE ATET
P E A L2 S EF e BeAk 2 k2= ks 100050)

— SR (NOY R — i3 A B &F 5K A1 (EDRF)M, - L AT FA S I 7131 JUL ) 22
fEM . BRI, NO BURZGWIRIBE FEAIT K #6532 K%, THIRIR IS Z5W) 2 i i LA NO it
. NO fIARZIYLEAR A L ARSMIRETH ) NO BTG L TE A TG VE ) — N B 2245
bro SR1M0, NO & H %, RN PRARE, EREAR. B, f—F
RS EBEL 1 NO AR 7 v+ 4 1)

FATRE A AR YE S EE R NO Z B S48, JERME B b3k, K5 H
HIFE I8 R 05 A b = e, Al S AR 05 B VR B 5 B VR R AR R R, A
FIEs 3 BT A (PET)HLEE, K —tne /98 8 NO ZOLiRET H TP R o,
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THE T A AN AR BT I PO IRET B 2R IR ET RERE 5 NO g SR Y
BAT 7 BRI MEE S, P 0ot o g W Y 58 o 2SR IR FE LY, REUE R,
X EATIANEU HLAR i B, ORI TR 2 B T/ B A~ 2E NO 11
B, I NO ARSI EA7E Hela 2 i YR NO (ARl o B RUEREF KR T
NO A&l i) R RTIEFENE, 95T NO B 25 B UE PER AL 1 — 5 A1l
o

MeOOC NO MeQQC
_—
H;CO H,CO
non-fluorescent highly Muorescent
Scheme 1

KA AR sOtIHE SRR, HIRERSSZGY); Al
EE&WH: [ B MRPAE e R (21272274)
TBIEE: 7=, E-mail: helan1961@aliyun.com, Hiif: +86-010-67095301

ETFHBEFRIENEAERKNIFS GRS
A 7
(R EZRRE)

BTWUE (ILs) A& 2858 4t BA B & 7 4L s M il = iR B T 100 °C
hEh R &, B e T i AR TS — R PR R Rl TR 744 (CILs)
e A PR 7 s TR & 1, BRI B TR T i SR Th R AL & B
EAUBRIE RS AR VRS AR 20 REAVE T, 3P IEER 2> 15
NS TR PR BE Ay, A FIER W 7 BRI IS I T 5. H RTAE
TMEHIK (CE) TR, AXRFIES THRIARBT A TES N B, (74
RRMBT T H . AR EARIT R 13T TR T IAR CE Brifs ik 207,
(R TRV R R NS Ry i v il Tl P T S K R 4 N BT E S - P I R A
WAABCARS Hetr o A AR R A, S+ TR TR TR R RIHLEE DT 7055, CHUS 1
—EMRIT Tt B,

|

Pl

m
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1. FEEFHE CE FHIEFER

H Al br - T 58 PR BN CE FHEIESEFIET 25905 WA SR 43 1)
WIENE R, HIFD24Ye—, ARRSAMH TR FARER (LA 3SR
TR FR ) ——FURE R UY H 3545 (TMA-LAD . SE56 REEXTEL T #— LA 7K R . TMA-
LARR. PLI LA+ TMA-Cl CREBIPU R BEE 3D =N FM0 3 KR4 ik tae, Kk
LA TMA-LA 1Ry TR EAIN, F1425% (ATE. BIS. DUL. MET. NEF. PRO)
(1) 73 B FE I AL T T3 AN R 48, U RS 15 B IH Sl A3, 446K 22 BB 28 24 4 o) R Ak 0
AT ARy A R LA 1,

e oH
2 . % I A _< N N A VSN <
v EN e~ B 0 g AT o X )

I N/
I e

o
& A
{
%

ATE , BIS

0354

0304

B
I

0254

] 1 TMA-LA 1R R 51 R 2 AN Z5PI Bk 1 CE 4315 el i

2. BETHREFHEEFENNFHEFRENRE CERMER

ARRBHLL A H B AT HEER, STFHEE RS L-ZRAUT B =5
EIE T e 2h (L-AlaCaNT), B IRMER T 5 THiA = 1 CE FVE B Ui b [ 95 74
R, HR—TTHER TGN E R, BT 58 KR EE .

UbAh, AL E T 2B B A VY R 8- LS 2 R ([TMA][L-Arg]) FIER
RS FIEIE SR HP-B-CD BXA A b Rk R, ML TR AR, K
TR AT 2RI R AR IR ZSAm P 3 Fh T 250t LA 1) o B A48 31 1 oKk
B, ERAFA TEIRAR T s, o EhE LA 2.

mal o mAU 4

OH

125 4
N NH; 100 ] NH,,
HO
N 75
H OH DOPA
Tryptophan(Trp) i

1 10 min
5 min

2 UL A HP-B-CD IR R, ATV FRITMAIIL-Arg] £ 5 1 HP-p-CD/TMAJL-
ARG R 5 5 10 ek 5 B

3. FHEFBARAEZHE: CERSER
R AT, FHETFRAR ST M6, T D IR L B MZ9nt
MRS & BB T TIEE RS TE B i) AR X Bl () = Je e & A5 08 PEAS 5] 17 S0 43
B AR DVR LR B AR DY R - L - R R ([TMA][L-OH-Pro]) 1R
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B FYERC, EREETT 1 ISR R R TR R, X 5 A A IR
WREAT T4 AR, RN 2 N WS 3 R AP 70 s, WK 3.

"1 proO
[TMA]JIL-Arg]
40 —~

0] HP-B-CD+TMA][L-Arg]

7 | HP-B-CD |Mﬂ !

0 — 1 ——

T T T T T
75 10 125 15 175

Kl 3 A& MR (Trp) FIZE (DOPA) 1LYk 5 & K

4. FHEFHE CE -k RV 5

BT PV TARR CE #rarWtge, H AT E AN AN WKL, HALEAT T E L
T H . AR LU H-B- MR T a8, 5T E 7 HAk 1-butyl-3-
methylimidazolium(T-4)-bis[(2S)-2-(hydroxy-«xO) -3-methyl-butanoato-kO]borate #J % |
HALTAEE A CE WhRIR A &, mTh7r & 1 5 MR JAT3E— DR 7
TR EAT NI T AKX O [F R Ak R AT 7 TR RILEE R FT . S5 RER ] (B
4), HERMIORIRG A RARLE, T T UA R 51 N BEWS G K 25100 i 5 TP R il ik
AP G HHEE (AGD LA AL & HHREZ 2 (JAAGD. Hi4ghi&
R LR ERES I MAF BT B TR S, 468 RSB T B 1A
R T B2 B RN . IXEeE ]S CE S dmis ) /ARG I — 2, ATIESE
AL B TR EI AR

R-enantiomer S-enantiomer

(A) FREFR
Hi

A BECIL/ 3R
(B) WK B 5144
ES

©) ZF & CIL/ 3

K 4 E 259K RIE M HP-B-CD A R (A) KTFMHBEFHRAEIAR (B, C FHI5 XK
(GRERR R4y F IR BEERD

X FUEE TR BAE Bk PR
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SLMEERARE SR BRBER LOBLFT RS
Ak, Bk, W, BF, mAR
CREZRR SIS, PEERKE PR % TGS R,
{L75% FEAt 210009)

LM — MR B EE TR EY), R RS ARG S A R R
P, G T SR 00T . S22 Bk AR s i 14O WLAR B4 45 i 2
— 0 LA AL IR T, ] Bt 2 oo UL R 1 0 R vh () 55 5 3, O DA 24 P E 3 IS 6 UL
AU T B A PRI AR o B R4 228650 € 1) 771k 3 B R m AR i ik
CLAMNE IO EHEE . B X VK- AL A IR A . H TR S I FARON 4% SR R
HEAT BAL AT N S E B A B ARGE A N B b KRR SCE B T &k E R AE
0.1mol/mLHAc-NaAc (pH4.7) Fi it o AR BBk B AR R B 40 K A i AR B AR AR
4, LHEEREM: £E 100 mV/s FHI AT, EE B AR A LIE AL S
I JF I B AR ZE 36mV, TAERRGIKE B R ML b, FAR G FA 5 I iR 06 fL A AH 22
10mV, A AL FELRLEE K 1 40 8 1% o SRR IAR 2235 0k < 22 Bk A i R T )
HAL 5 S ATV AT T AT IR o RIS SR FH s Z2 ik AR 2232 5L 1 U 5E < 22 Bk 1)
AL 025, FE S SR AR 1 T, S U L Ut 5 SR B VR FE/E 0.50 #1] 2.0 102 ng/mL
JEHIN 2 RIFLMERR, SMEA 0.1ng/mL, FHZA& MM & 7 fE AL &
ERM SR, R T ) S 4h
KA RADKE: BN, Sk BTy
EEWE: ExEARREIEETH (No. 21275162), TT7E“H i TR %M, T
R R W TR I .

BIEE: #Ih2, E-mail: yanggongjun888@163.com, gjyang@cpu.edu.cn,
555, fengfangl@126.com

iR R EM Y RN S MREGIE-BULES R
kR, BEIR, Bk, Y3, xR, mm, 53, ok
CHEZRER = it =, mEZGRRY AYES Ze S E HE S Ln =,
VL7 R %¢ 210009)
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M (Oleaeuropare) J& T BT UMK, DLHORARMEIZEFR, A
Mt B AN IR 2 AR B R, RUTIMER S, B N IRE R
&, TN SR R 5 B . HAT, B P AT O i R A AN IR
N FEORAE A AR AR i &, 2R AR 7T 3 0 T e e R
J o TS TP 5 I S5 K 23 BT 9, R IRAEAL T2 9T, Z530E et 7T, Xt T
THUREORE et B 2 1R 2% P P A o 1 2 I PRI R IR AS R, A T 9 B I A
HE A B RS T o A i AT T e, BFE IR Folin 3870 43 66 B VA6t
NS I o 0 22 By AR S AT A0 0T, LAJL HPLC Y06 JH R I PR O 7 7 5
AR IEAT I FC . AU SCEE ST I B i) BT HPLC-ECD %€ J5 7%
i C18 Kibs A AH A 4, 0.02mol/L BEEE EhZZ v (pHA.5) -HEE N B, K
FABG LB, J3E 1.0min/mL, &R +1.0V (vs. Ag/AQCD o 7E B A SE3 261F F
TSR RIS TE RS 3,4 R EIR IR L R MR | NMERR | FREE . fETEAA R
FREEPETE IR MG . MRS . M SR . KRB RS R R BRI 0 8, &40
W5 H I AR 2 RIFAMER R, MK REIIKT 0.998, [HUFHAE 82.00%~101.85%
ZI), ZIT R RIFHHER S A E M, REUZE . KH HPLC-ECD K75 &<
TR A LR R BTN E , SRAR I R A R
KBER: SRR O AR RS HRE MR
E4TH: EXARPFESTH (No. 21275162), TLAAA“HIE TR &), LIS
BAR B 2ER & TR B RIE
BIEE: %02, E-mail: yanggongjun888@163.com, gjyang@cpu.edu.cn,

1575, fengfangl@126.com

FANEAERUBEENHERRAEFRRS PHNA
Wi, F-&
Coh 2R RS B B AT (L 0T %, LT3 FER 210009)

BME O (Capillary electrochromatography, CEC) F& —Fl 45 & i AR 2t
(High performance liquid chromatography, HPLC ) [¥] 7 126 35 114 1 &40 & H vk ( Capillary
electrophoresis, CE) [ @ 80U I B M 777k . 7B AN (ol SR M 1 4325,
AN-TER A BRI R R R 2 () — R B AR 2R, e 856 TAHIERS
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PIEEARAE A TV R BRI AL i, B 4 T B, IR S =, 5 MBI S5 A
(M, ASCUAAA B AR R B, B TP S AR S A B 40 A B R b L
VR T AR DR T o B v o 1) — AN e A 2

AR TG LAY FR AR A b (TMOS) AT -4 7K H vl ik 42 7 22 — FR 48 3 e (GPTMIS)
IR A, )25 T B BL-RE R A A B AR AR, ARARE AR L], BB, BR
I (B S5 2 T PR e RAF I A AR BE T, IR AR B B (BSA) D& Bk
WEEARRE R b LSRR 248 82 T R & &, 184780 pH, 1847 HL %,
B E IR S R T 0 B R R AL AR iR B T Ry . il 5
A BSA M BN B RERBARFE R L, AIRIEH & 1 b FEAE i 46 T2, TR
SRR, SEAIAE AR E T TR BN B B

HAT, LA TMOS F1 GPTMS & S AR I s AT R aE b, i DAEE 1 9 F-PE [
5T A [T B 12 2 2R A A P SR v o ARGE o R, % DR A EA 2 () T 7 R ST
J i 1 R T
XBEIR: BN RO, FMUBAE; fiEAES: TR

FHAYMSEARNEEERNFMERERKERR
R, FoR
i E 2R R 2B 2 B o M A 2 20t =, YLJ5% Bst 210009)

FEZGH 1 73 B 73 v A& 0 A A U 1) B LT FE TR AL, X 2 Ak 7T L AT B
o XS WA I EA PE BRAR AT, 0 BAEREAR K, HAMREZESR . mFE24Y)
AR BGE S BINAA NG 2590501 B LR R 30 AR RIS i, 250006 AR AE I P ik
RN 5E e 5 LI B R 45 & % ARgilsg , 01 T2 25 B R ST AR IR £ 1 24
BN At S A B S RS & 29I L LU B R 25 0k P fe B LS Y S ke 26
VIAER A TE SN o DR EAR A 00 BRIk 25 W3 AT X AR 25 B 1 45 S W 7 . SR AT B4
B KL (ACED 1FN— R X AT e 299 5 8 A A BAR 5%, B Jrikadiar
CARACAL TR, ARt AR R D, T TR SO0 5, 52 B Bk 2 (1) e

AR SRR F 2R AN B E FIKEOR, 5L 1 DUARIIE A & (BSA) v ATk 70
TRV IR (OME) IR, RENIEFNEL 1 ACE 72 ERIINE, BT
ZRIMRIR FE AN pH, A LIRS AN &, BSA FIVR B S5 26 A X 1R 7 (15
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Wi, FTE R AR ST AT T FHAELR 2 B 5 Wk 5 4 13 B B A AR ELAE D, 73 3 Bk
Fir R T AN et L 52 44 /4 R-OME i1 S-OME 5 BSA F45 &3 5043 77 4 : 1.49%10%, 2.6410°%,
S 4E LR B S-OME 5 BSA 1E 58 F R-OME, X 5 S2I815 B B 45 ] —5. s
B @S2 ACE MEREE X FHE WA T IR BF (1 3 85, DRI J5 8253 v m] DAY R
FIYE R, WA AT 259 5 B A B AR AR R, ST de S TR 2w R R R
AES

XHEIR: CRRIBAE R TSRS AMEAdE: MEEM

BRAKER G B EAREMAIRANEAE RN ERHAET

MR o T EI N A S
wAEA, F—K

(P EZRR 2B 22 20 =, 70757 B9 &t 210009)

FPEZYIR WAR T 70— B DR Z B A SR IR IE 24 2590 40 25 43 B sk iy )
2R, TYEZGWIAS IR0 5 e ) R B 5 0 2 i PR FH 245 () 22 eV 1) R, DRI R R —
Tl U o B BOR S T T 2545 > R IR B SR o ANLUR AV AR
HAGI& AR R, AMEHINS), BEMRT S T, pH M HEE %% % 2 0
m T JUAE R RERGE, FETFYEZG W 4 B U7 TS SRR 2 (1 OGTE . TR
(Carbon nanotubes, CNT)[RINULIGRE i, #E SPELr, Mifae, HERmAR, Wk
PRS2 0 A, 8 AR [ A A 2 B, LS SURE 918% (Gas chromatography, GC)+
' 20 A 4 1% (High performance liquid chromatography, HPLC) « =& 40 4 H 4 %
(Capillary electrochromatography, CEC)%5 5 HI #3211 32 BN « AR SCHLRG BB fifk
K E (SWCNT) 5 ANLER SV BAAM AL &, FFiiid BT 5 A B & kg K
BB E B SRR GV BAE BIREE, NTIEAMH &R & e it —Fh
Wik

AARI B — & B R AL BUBERR 40K & (carboxylic single-wall carbon nanotubes, c-
SWCNT)ilid — & 7SI ABIAHUR SV AR R, 4 1S c-SWCNT 1)
ARSI BME AN 7000 LR PR R B AT IR RERAE, 45 R3RH], 5l
A C-SWCNT J5 HJBAME BUAE, WEEH RTINS, (EREEIEED, B3
RN TR 3 B8 FEAAE R AR T AR INN c-SWCNT 844
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Bk R A 2R B R B8 (pepsin) 2 il LA S-S B BRI AP A |
L CEC #9708 T B, A H X PRyt AT o7 o SRR EEA B, c-SWCNT 5]
N AEE LR GV BT SR PR ) 73 B R AL R — e R R i, RIEAR R Y
ST AT DL SEEUN FAE LG 00 B 0 AT . ASERR W, c-SWCNT X+ F1E24
Y5 BEAR KL 5 (A LA W S — AR T, D9 TAEZ5W 0 70 B 0 i A S oK
MR T2 N A BLE 1€ I 2EAit
R K, B, BAE RO, TR

MBKE & FHRAHE R H A & SRR R 5 HI R A
AR, BREKT, R
CR R B B A AL 00T %, RS0, 210009)

TR BRF P AN — R R o 38 H — Rl AR B N R 253 R, 1
Tt AR R A A L R A P L e N AR AR S B AR o DRI, SEE mRAA F)
18 A R H B ARG TR 5 0 R RGBT . B e IR S A IR AT R
MRy o PIERRYR 0k DL RERER . R E T A HEARER R, W@ T M
R 5HE PSR TARE B2 000, i AR RO Fi iR o) 2. K2
HANMESVIEARAE A SRk, WKEEAR. PURGREEAR. Jiis a1 255, il
ARG VIR I TG & R GUOR AT 25 5 iR A TR RE -

uuuuuuuuuu
\
. '\>
s
|
o |1 Three filter
[
|
|
o N N
¥
4
11
W \" Four filter
|
|
I
|
I
|
I8 |
B/ N S B

FE] 1. S W s e 4 4 ) €
AL 5 T —FE RIS R GPTMS-B-CD (y-2a /K H- I Ak AL 7 22 = T4
BBk B-RIRD R A BRI Z BERYKE (MWCNTS) Eo SCoHE
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GPTMS-B-CD-MWCNTSs 1A 9K A R LA S T4 43 7508 Jim 380 SR R B JBE 4k o il
YK F MR 525677 #) & T GPTMS-B-CD-MWCNTs & &4 0. 0.1. 0.5. 1%
(1 T 1 12 SR O R A I BRI IR, 45 SRR B AN I GPTMS-B-CD-MWCNTS
(SR BREAS B4 TR 20 MERE, B4 GPTMS-B-CD-MWCNTs & & 8 in T4 4>
RORBE R, oK ee% (MMUALFIE) Ak 24.5%. LA 1% GPTMS-B-CD-
MWCNTs ZEBRTFPERRAE AR 16, R 2 90 6 &R G e i DU s 8 5 523 1 %
LI UA R e AR (B 10,

XHEIR: GPRE A 290498 FHERS: AER

"BiEE: &1t jiyibing@msn.com

FUARBARTAIE RN EAEEREAEEF YRS PR A
=
#irie, F—R"
(P EZGRR B2 e i 2 20t %, 1075 m st 210009)

KK (Nanoparticles, NPs) J&T- HURFIR P HE . A2 AT AV i O ) 2 B
TR e R R ARG . £ PR RS E R T, KEH
TYZNRAPRME 1 (1) B 4155 H €0 [ 8 A O 2590 73 25 43 W AT (R T o b B ek
AR o H T NI R 2 FH G I SE R X, 2 A5 0 i TR S 3
Jil e AER T YRR AR 2 Ik HOR Y, SRR B4 E il (Affinity
monolithic capillary electrochromatography, AMCEC) 4= ¥k R 45 & 1 S5 AR A (i

( Affinity monolithic chromatography, AMC) 1] 5% & BN il (Capillary
electrochromatography, CEC) i A f s e, 7806 B S5 R 4R 1) 2 35 o B AU e L 17 e
MEERIAL RS, Rk, ASCH NPs 5] X AMCEC 1A &9 F T FHE 4Ry B =
BT TR 5T B R P A5

ARG A N ME A& AR AT Y& BT, 183 A A 5504 (Graphene oxide, GO)
(AR B A FH s G [ 5 T B e IR B AR A WA T e B4 R iR R, 2N M
AR CHERIRIE . GO 2 H B AT S5 RTEIRIG By Z S5 oK PRk, SR s & et
R RIS 2 IS AT TR A, T SE I — 0 (0 [ e B . AR SC DA S R T
TR AR 2D E 5T GO W BEX T 254 43 (R g2 mm, FHARAk 1 28 pH 18
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FERARRR S SRR 14T R AE L il o6 o RIS, PRt T se B
M. RNAMR . AESFTIMEEL & (ED. LRI, SARIMA GO K%k
R, GO B T I B E AR B A B TR0 drae 7, MR sEh T GO
8¢ e P B T AR AT SN 1 ) ] B, G OIn 290 5 I S A < TR AR LR ATt —
AT 1R RE

KA GUORBIRL; A S BIREE, SR, TR, BAE RGN

FL AR Z RIS RN TR F AT
W, X, TAE, D4, WK, HR
CREZ )

HE: BOHIENTIR 0 TAERADEIN T B RE AR bk, EIEK Lk (PDA) 1E
VW R] B BT AT XUZ R S5 R PDA #8368 B T8RP LAddi N PDA 33 3% 1
YRR IR A, TRIR R BN — Aol ] S (O i iz T o LI SCRRIRTEIE W PDA f) (%
55 I LU TP g A AE I A AR . AEARRIETE R, AN PDA ZEi 1
POCAF T AN E VIR IE AN F7 o B RTE 1R 71 R B VRN SN, B2
BT RAEMMEAEL . 2T PDA FEIHIFE 485 nm HUk Ot N LT 560nm AL A
JEAE SR, FATTIN T LHOIREE (EC50) 1 ASHOR AN 25 A A BLAEH .

NI A TTEBEAT PR, W 3% R RR IS 25 W) AN 3 R 2R 29 W AF 4R bn 259, R A AT Y
log(EC50)1E 5 Ho At 22 i 5 92045 AR AN 1 S HGHAT R R . Herh B B S8 259 th
TOCHRAREHE A BRICIEREAT [0, (EHE%— 2 JRRRSEZ5M n] A 45 A < R840
T 97%, MRVERE . BB UURMRAYI IR T R KO TEbn 259, B85 0 pH
A AR A RO RESR AT T2 . BESE pH RO THy, #hER T R I EC50 fE IS, Al L
JRSEAN g 858 . AEX—id AR, I PDA FEid HRRLAR 7 AR AR U TR zeta RLALAR
e, SRR GUKIE R e £ SE M, a2 A K. 55— 7, e
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JRAS SER L REZMAN K, B0 WY R g8 55 2O MM NARL . 25 b, ARTRT U L (1 3R IK 4
RO CIEER RGO EIL, N T 29ESR A AT I PP
KHgiE: ZMIBCRANT); RIRCHREE,; w6 RMSEZAY; 3.

BB F/ RFEEREEAN SNESETEE SR
IMEH L, BAR L2 R, XA P L2
(L. PEZAGRRZEDSTHIEE, 1175 B 210009; 2. 2R 5w AT EHE HE
RSEERE, VLIR P AT 210009; 3. H[EZRL KR 2RI =, L5 mE Rl 211198)

S S o ST SRS GRME Y () B AR VIBRE R RS, X 2 R R
SR B I A AR R VR R I mTA 30H l  Jes 20 L ) 18 o A 5 DAY T
VR G988 4 B 1 Hep G 248 B A A AR, e Y v OV €1 5 TR B BR (LC-
MS/IMS) & HepG24H U 7E AN [F) 2% A1 T 4 35 S0 UG L, B TR 1% 5
B FF) JFE AR G S AL o 45 R W, 35 S0 1 Hep G 24 it 15 HUA7- 75 0 75 ) [a] i b o
i FEE ARG AR S AR 5 I N A 0 1) 7] 2B R By e R/, 7 S ) 2 P X
)R AR ARG FO - = AR R E (FCCP) FT 2 ik SR (E
HepG24tiffu rh B SAMISMEPpH 7440, MRITEIE B (pH 6.4) T Zhl 48
POAREEL S R, BRMERE B (pH 8.4) IR N : 40 A P9 B Ak x5 S 5
A B S B 28R (L4 PR P R A T 2 3 (i i3 Hep G 24 M o) 5 2 Bl fR 5L A ATLIH
B . BT 4ERR . SNIBERE . ZRIR AT IRS T8 n] R
3 S HRE HepG24 L h I B FL, (H AP ML 73512 R GG HLH & 1§42
HE (OCTs). AHLHE F/N#HEMILZzEH (OCTNs) « 4 kERIMIFIZEA

(MATES) i i B e is B A (PMAT) (1 S8 70 s 4240 1 7500 5 5 2k ) 4 P 45 B
JUF- T B2 R AHIVE L o A 981 VR I Hep G241 i _I 2 14 7 - A B A WLIRH B8 5/
R s i e, HA SIS IS 1T R e 1 S0l N R0 2Rt
XA ESh; TS, HepG2 4iifin; HHLMHE F/IM it iz E A
EeTH: BExXARM¥EEESTH (81202989); L7574 H R R % & 0 H
(BK2012358); Z4¥))ii & 15 2 4 T H0H HB B A S 56 5 H AR A8 (DQCP2015MS07)
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ET RN ANOMBERFIREHAER
IH, Baf, Ak, THRHA, LR
(R E 2R B2 B A Ak 22 2t = ER 25 AR Y Dh e phoR) s =2
F5 5¢ 210009)

i L A 0 1L 0 9 B N SR BRI Sk 5 % T AR SR IIR YT T BAFAE
—EBRIG, G RIS A0 M I R I R A TR R A, A RORIIEITER . B TR fE
T LS5 R Y T IR B s R BRI 245« R NI AR 32 R G, S A
R IR YT, REEmAYENTRE Y, DR BRI IE KA B E], 2t
FNA—HEHZIWTTIA

FARETRZNK A (oXSWNHs) N T 8024 R Gu 4 IR a7 i R ALE . BAR
OXSWNHs — i Jy I ETE 454, 5 — P H,  IEEARA T BLE AR 80-100 nm
ERIE TR EARAZAE, RIMAATIE 300 m2/g, X 254076 IR5R A 613K EE /7; oxSWNHSs HJ i
2 29 1200-1400 °C, X FRBRT 52 P s T 6 i A4 S5 e 2 a8 dh s HAM R T AT LA
A ZMINRE S TR BIA . R, REFZEN. oxSWNHSs KRB TR E A AL
Ri (EPRD, /D 27H1 57§ AR N R RGBT E (RES),  #ANHE [A) T i Jgg 40 230 1.
BB, 1 H S EE R AR . oxSWNHs 1 A%, HHGERE, K
VAL 220 B g L B T 5 24 s () B KBS

AR B0 FBERR AR A KA TEZE R S, 5N R i SR AL i A AR IRk AR
Ik O Efe-58 £ — 1% (DSPE-PEG-NH2) X H il T1&1Mi. DSPE-PEG-NH2 935 1447
Jit, #isK¥m DSPE Wl n-n fEH 59K ME &, 26K NHz T3 SR BR 49K A 7K
VP . DSPE-PEG-NH2 AT LA 5 oxSWNHSs 17850, [ 7T AR IR P Bz
RER AR RN, WK M R PERES ], SR E WA YE, 583 oxSWNHSs {EN
W R RN PEME AP TIME 4, BT P, EilRK L
JUZ N T AR BE PR SR L il K LR S AL IR YT . IE A
FHAERN S 2, Stz gk, oA —SERIER WML s, s, i
SN, AT R BSCR KAT 44

T IRANX — BRI, [ GK AR R S NBR R AR SR, DASEIL 2 EE A
Bl Bk ( transferrin, T2 2 AFAE T AE MDA 40 i wh e JHF U s Py —
FEERE R O R . B R S AR S A R T R R AR, LS AR SR N ) R T A SR T
(1) 10—100 . F58ka E O AE N 2588 R 77 B D) B 1 I B BE [V T

AL LLFREEGRGNK F 25 A — SR 25 2 s, R FE R R P
T g ot £ W% -2 & 1% (DSPE-PEG-NH2) I35 #2407k 2K, BNV 21,
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O S IR E L EZN N IO WA o [ Pl 2373 =0 = I D | E2SE /RSy g S i Ao 93-S - R =P 2 /b )
IEHHB A BB . X oxSWNHs, MTX, MTX@0xSWNH, MTX@0xSWNH-PEG it
ITHRE T, SR NREZ50H oxSWNHSs 1131 1.5 Z 5 MTX J¢ 0.54 2% PEG. i
FE MR EE 7R MTX@oxSWNH-PEG/T ki 2 180.620.0481nm, zeta HL{7 -
16.9340.404mv . PR FMEETRCSE 30 3 AN OK M B2 7K R AE 24 /IS R TR 30.66%,
JERPRRR 6 K, RiFRSUEN 55.66%, SAZGANLLA R MERAE. 45k
OXSWNHSs REBEAE g —Fh £E 1) FH UG SR B 25 W) SRR RCR . PRI, 1321k
RIMBARAES, KEWL, EVHEBMES, ZRHEE8R.

KRR PEEDRGUKA: FIEIE: BAER R RIMBR

EeDH: ARSRKEX 5 AR ETH (81173023) MBI,

"BIREE: £FC3E, Email: wenyingzhongnj@163.com

Intansity (%)

Cumulative MTX release (%)

1: MTX@oxSWNH-PEG/TF #2451k 24 BULFE K
2: MTX@oxSWNH-PEG/TF #5251k RSN A
3: MTX@oxSWNH-PEG/T #5241k Zki 7K

ETEREZBENREFMATRLARESROEES TG E
RicEl FEEL
(1. YR E S %SNS G HE N s, PEZAGRICY:, Ba 210009; 2. R
ZEX B L M EBE 25 FEARL, BT 210002)

TE: BE: BB 07k (ELISA) iz M FIRKiZW 4T, B 17145
I BAR L S Bl S AN A S, v RBUEE IR ELISA RERMHG T 2O, 75 2R
FEhRIC I ERET T ELAS I 15 4% 53 B Invader H AR S 48 H N T AZ R A, 1% 77
IR R . REUE Ry HOWIEIR SN AN 2 R IR AR, [N (S 5 Ok
ARMARE G RIARY R 2R, A7 AR5 G PR BAER SI 3 A A K R R
BEMPEZES, MAX e 2R AT AR TN VA T BLIRAD ELISA JX 486k 53
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ARG L EE (HBV) Rl R, B —FE T R B IRR N R R A]
ALK & B AR B o5 3 A J7 1 o Tai e R B A HU £ 3R TP i P v B e A 1) il
PR A AE ) ZEARE P SR I HTE SR I OB IR ORI PR (HbsAg), 285
KGR AL R AR N R SRS 2 4 F PR I B A R ARG 5 TR R B, B Ja >R
YK A AT RTAACAS I o 23 30 BT E P AP AL BRAR N B S ITRORAR 5 il £ PRI AS [F] 3
W BRAS I G B RI0RE , e 51 W e AR B2 25 5812 7 VR ) R RS SRs ek o SR
ZITERT G 98 5 AR N ISR A AT rT A, JF 5440 ELISA Al
HBV XA I 25 AT EE o B8R 38 FHAZ 5 1RAG I 2 26 T 470 R ) R % 9 0.024
ng/mL, f£ 530 nm A R . B R R (HAV) F1 BSA, 530 nm
WTEAGZ MR, BOUE 7% AR R R AN PR M5 AR 24 5], HA HBV
G B E A 16 1], IEEFEA 8 4, XJ B FEAS ik i 45 S 35 5% 4t ELISA F1 HBV
IR A5 R — 8. G50 R ko), REE S, BERS, @il IR g
BE BB AIWTA I 25 SR, TEIR AR 2 Wi B R 1 N A5

KHEIR: KRR EEFRBWAKRE; AT R ik HBV 2
EE€WB: AR SCHILERESE 2 K ETH (No. BE2012744) ; VLI34
FEREBT IR CERRIEIES) TH (No. BK20151445) ; whE 4 5 Rlap it 41 E
I H (No. 2012M512179); H [ 1 -+ J5 B 27 5 44 1) 9% B 1 H (No. 2013T60962) ;
e R IE AR 25 ¢ E 55 H (No. 2015ZD008) 3 Z5¥i & 5 % 4 T H E 4
HE SIS % H (No. DQCP2015MS02) ; VLA H ik LAE %),

F—{E&: KILE, E-mail: songginxin@sina.com

BiREE: FE%E, E-mail: ghzhou@nju.edu.cn

INGFRERST R6GM MEYFEREL T
TRe k", Z04E
(DR S 2 A TE R E T E S, AMaiiEits, 2%k
HEZ5RERS:, BA, 210009)

WE: SR MBS P 6G fTER/ND TREH(R6GM), HFFE T R6GM-Cu®*
PEREF 9IRS XGEE AN S AL & YA & A AR
(=T

i HeA A R F R T R AR RV E R T R E By . Sk (-SHD
e AL EE R R RN B B, R AR T B A 2 kA, W] AN 2 R I
JE R TR LR AT, T SRE G vk FEE f1 <o 2 S AR A 45 £
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[ H

A N
FL i Cu QRN‘ ¥l

§ Cu
! — —\, N-N=CH
L GSH ' rd

a v A N o N uv

; } H H

R6GM/Cu

R6GM complex

K 1. F pH=4. 00 %1, R6GM #£%+5 R6GM/Cu2+4&-&- 4 i Al 1 4k,
2. R T{EIRIE

Fluorescence intensity

T T T
520 570 620 670 2 4 6 8 10 12 14
Wavelength (nm) Concentration of dBSA (uM)

1.04 (c) (d)

Absorbance
o o
= o
1

20 T T T T T 0.0
220 300 380 460 540 620 2 4 [ 8
Wavelength (nm) Concentration of dBSA (uM)

K 2 ] 2. R6GM/Cu?* 485 W TIARET ST dBSA 52 PR & F175 G 48 AN [
3. Cu”-R6GM FRIREt X & B 2 14 AN K2
WH%EB: EXEREFIEESHBITE (NO.21305161) ; VLI HARRIEIL 4 ¥ )
TiH (NO. BK20130643) ; HimRHEARILS LB E&HEIITHE (NO.
PT2014YX0045)
F—EE: Bed, 5, #¥EL, BIEE, eSS,

E-mail: chenjl_4@hotmail.com

AT EHRESIEMNNNRIERES A EARHR
FE*, FRRE, A
P [ R 2R Be AL T AR 22, R i A T AL T AR IRIX AR =2k 5 5,
100005)
FE: RIS AE S B EAR R IE SRR BAR KR I RTI J7 H2— o AR FH 4K
BERBALGWEE ML, B AR A 5 7T DL R AR 2 B o Hr e,
PSR bR G SRR m AR &5 BRI B A Y2 2 I R AR AL A R 7
KRR s ARKE: BRI R AU R
EETE : B #2454 10(20132X09507005) « [H 5% [ 4A R} 3 45(21305162) A J2
AT R B

"BiIREE: 4, Muxuan2008@gmail.com
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COX-2 fl HERV-K £ FEEt AWM 7E T B I RIS B R 0 B2 B
FF, wEE, ILN, FEL

(EHE R R, dE5T 100084)

FUIRE A S A L RO R e Y — RO, BB e, RS
b A L S s et . FRAEAL -2 (COX-2) FIN B M #5505 7 (HERV-K) 7%
ANFER R LA G N, EFLARE AU h mRik . AN SR S 5Ok PCR
(RT-PCR) il 7i%, #RiT COX-2 Al HERV-K 7£ 41 JE I B4 i ) 2 ik 4%

WHFEIE 1 70 451 7L A1 50 451 15 N A1 E I A% 4h il COX-2 F HERV-K
MRNA [J3RIA, FHidids23# TAERHERI 2R (receiver operator characteristic curve,
ROC 28D %o P4 J D8] FH T 7L Jed PRS0 P e e P R R BB AT 0 A . e 25 R 3R
BH, FLARE B3 AN M pAZ 4 s COX-2 Fl HERV-K 3 K R 1A B E K T 1E% A
[FI, 43 A%t COX-2. HERV-K &AM R4 5317 ROC B 7t (455 W,
Fig.1) K3, MHECH R, PNEERECE R, AT 58 s e R I i R O F
FE, ‘AETTAE A ROC HiZk (Fig.l frax) M N mARiA ] 0.922 (P<0.001).

AHFFEAESE COX-2 AT HERV-K mRNA 546 ) 5 25 1 v L e (XA 00 v 7
2, ENIEIRGT LR RG] B W7 RO 1 AR AR bR .
xEA: FUYE; S 2 RT-PCR; COX-2; HERV-K
E%E: EXRARRIFESESDH (4i'5: 81130066)

COX-2 HERV-K COX-2 and HERV K
AUG=0.848(95%C1 = 61,8-70.2) AUG=0.807 (95%Cl = 73.3-84.2) AUG=0.922 (95%C1 = 61.8-70.2)
p<0.005 p<0.005 p<0.001
100 b=
2 I_-’J—’_/_l_l—‘__lk
.g 60
c;f 40 b=
20 ;
0 ljllllllAlllllljllllllltl
80 2 5 0 20 40 60 80 100
100-Specificity 100-Specificity 100-Specificity

Fig.1 ZE[Ki2I87 ROC Hi£k
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BEAE YRS REREETPHINA
I, FE=%

(EHE R R, dE5T 100084)

FEHELE ST (Precision Medicine) /& DLAMAALE STy REAil . B BRI 4L PP BoR P
HE G DA ARG B 5 R BE R 1 A8 SR FH T R RS R [ 28 [ 2 W 5 e 7 A
o FEHEEZ AT R, MRIERRRAESR: X R “REHE” Tl X5
CREME” 12 XRPBORI CREHE” 35 XTI CREWE” RNLF s T AL REHE”
PPt s RTTRUSE I “REUE” T

B R A G N 2 R VHE 7 %) B L 2E P 4, 3R AT R R A I sk A S R T N ek
R ERE, AR TR, W SRR, EERNEERRHET N, &
PEFLIRIAI R : 1. =R — A ) s 2. JEPRAR Al HOE - AR L B 3. B
I 22 BOR I R 55k /0 A 0 PRAE S o ol i S Bk, REHER AR A7 ), A2 S0
= R A I R AG R IF A6

| BEIEEH |
HE ] | AR RELS

moswinay (]

(EBEA. JEBEA. iiUs)

BEXT FIRPUR, FRATIREH L T 2 R0 R EIMRFEAR R R4 R, 80 78S
bR ER R IFER H R T 2 P A e R A I AN 9 o 1B A AR WA
Yk R BFE T B RTERR | IR AL SR R R RGAEV FAR EVRE (L E BE A
HEAF AR 242 . O A A Vb SR R 0] R 00 T
R 2IE . F8 2 AL B TiE DAYV . s H N A T U i |
CoUUBEZE | 3 PR Ips Db PRI B 03 45 22 bl PR 2 23 I8 I LA BF 78 S 2 W, AT DAL 25 1
P& R AR U AL AR 26 o RE I TR PR B R A T rh, R TS AR SR R ALK
P, S5 A B /NERIES AL SE eGFR FR bR T LLBEAT PR B A2 T (L R0
2 1D,

bR EYE R T NI RS B 2 W AT RO B 4> AR 48 b, A
AT SRt 7 — PRI AT I BOR T By, B RS HERR ST I S8
IME & 973 iHRIIRAE (45 : 2005CB523503; 2010CB530603)

E X HARRIEE L ESTE (4% : 811300665 81230079)
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Aspergillus niger E & B i F&Etax FEH BRI a8
MR, B, RWE, FEN, LS, RAE
(LI RE B A A IOHE 7R 2. I AR KRS UAE YRR B 5 S st =

7EXT Aspergillus niger FIAH<EE K347 ORFs i 1000bp JA 30 F5 a# 5, &
BLELHE XInR, CreA 1 P 1 2 Fh % 142 R 7 1 i s 3% [ 1 45 &4 25 (Transcription
factor binding site, TFBS) fEAN A&t HA AR ke il L E . b IRATH B
220 FF 1) Aniger CBS 513.88 HH )5 43 Wl 1 7K fidt Bk DX 1) J8 30 1+ (1 TRBS /A i
HATG A, R ILE TR AN R 2050 1 g A L DR 1R 5 3l 1 HoA S8 2 ANE ) TFBS [
P oA, BUERT LR TR X MR R AN ALY TFBS A 9l R I 3Rk %
Pt T sk BB 45 ki IR Siin 45 R, i SERe A IR E R T
A LS ERE R K Al 22 05 1% MR BURIE Z R TR, TR ST DU
Hi IR S AR IRAS R0 /K g Bl RS R I 22 57 o AR TR IRGER S, TR 1 DA % 4k
MARKENMSME G0 THE SR AR A, BT EREYRES T X E5H KEH
TR A RANFEECH 1 TEBS, Rt 3 B[R] g 08 B — g I etk AR R 23R
A T 3 o3 - WO A R RS R 42 R O S e AR B T 5 S 3 R R
TFBS M 4s&szin | K K% 5% . T AF TFBS fEARIZER A AR EZER, i
A AT B 0 DR T LB 1 8] I AT ) A s B, e 2 ISR IR e ¢, AL
75 W BRI JEE 2 S 428 DR 1A A5k ) 32 R =
X #217): Aspergillus niger; ORFs; Transcription factor binding site;

Glycoside hydrolase

PO R B 5 A R R 75 RS R o A PO R SR
Rt
XEdR T, A, DAY, TR
(1. PEZGRREGY AT BT, 2. o E BB 2 B B PR it 7T

R, kA2 kBT E -2 (COX-2) B, FEH T8I XIE
I R T 5 o AW T 2 70 ZE R B AT NARE WSS R0 RO Al B, YRR B
CYP2C9, CYP2D6 #lI CYP3A4 FL[A 2 A 0of 28 3 A S H A FEAR WY (254
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FER A AT AR IR A ZE KB A1) £ e v AR 9 I 24 80 2 RRAE B 2], DR 28R B AT X
— A S P AE TP AR N IR 22 4 B BRI S B AR o e R FH R &L TR A
AL XE X BRI Wit 5%, o 52 44 R E i B sz i E L AP, BENLAS
XAk 200 mg ZE K A R RS2 AR EIFR I S Le i 0, R RS DE A — . BN
0 Tk FE NS I 22 A VR RN SZ PR HEAT T MR, A TR EAN R RN F R R A R R G
B[ (PCR) Xf 22k # #E47 CYP2C9*3, CYP2C9*13, CYP2D6*10 Al CYP3A4*18 J&
PRI 23 7 o R BT A 32 R AN S AR () CYP3A4*18 Al CYP2C9*13 S5 HE A,
HAARIS R T T CYP2C9*3 £ CYP2D6*10 55 o7 Jk A% ZE >k A Je FARU I E N AR N
2B RERI M . 5 CYP2CO*1/*1 JEAI B AHLL, CYP2C9*1/*3 Ji K Y 2H &k
A I 2459 FEE - T8] fh 42 T T AR AUCo.48 PR FEE Crnax, 23 713G 10 1 90.6% A1 45.8 %,
PSR 2599 MK R e 3G N T 20— 1 FEREAMERR 2 tp 38N T 21.8%, *
AL S TE B CLUF /N T 51.1%, BRI 25 W0 AR 5 B 2R kN 17— 2F
CYP2CO*1/*3 JE K| 1Y 41 ¥4 b, FE 54 A5 LK 2 % FE FH CYP2C9*1/*1 KR 1 4H B A AH
[F. 5 CYP2CO*1/*1 JE KT ANFE 2, CYP2CO*1/*3 JE[K M 41 ¥ Ak FE R H AR 1)
tip FEK T 42.1%, FH CYP2CO*1/*3 I [K AU 41 5 5 1b %8 ok # A AR v By Lk
CYP2CO*1/*1 R RILINE .. 5 CYP2CO*1/*1 FEKIAULAHEL, CYP2CO*1/*3 LRI A4
FRIRIFE R E AT AUCo48 3G T 25.2 %, te ZEK T 16.1 %, CL/F WM T 21.2 %.
CYP2C9*3 F:[AyESS 1 CYP2CO idth:, ATl 2R E A AR, 3] 2 5% .
CYP2D6*10 Z: & 4 FiEHr & ML CYP2D6*10 52 [ 2 K& A0 M HAR
HiE)F R EE S, CYP2D6*10 i fiiE A Ak P 28K 8 A (AR T L7 ez
KHEIR: R A AN 43 b EERZIE

E R & REABEURMN O FLIRE FRISER TR
T, FhE%, RAK
(YRR S % AT A E AR, FEERASE, W5 210009

BE.: FLI%E (breastcancer, breastcarcinoma) f&—Ffi™ B M & F OB R H E G
S H R R, O 2 A A 2 R B R AR ) 2 — o AR FLIIR T A SR 4ERE A K
A S BT, AR S, (Bl T IR R L, AN RIR S S
JI P U S, B LV B R S AR A 5, TR I I i e A%, 25 FLIR I I PRYA 7
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BN T AR A o B AT IR PR P 3 7L ol 5 SO 2 (10 075 2 A L e 7030 1) 5 A7
FE—REGRFE . PEIUE, B0 7L SO B Rr S R AR AR C LT A B RE 2
S AT L — AN . RAMECHEB AU b, Wit A g — R BA PR
PRPE B I AR T T G o FEEANKHKLT (GNPs) 3K [H] [ if A2 1 7L Ji i 4 L0 ) o
PRABRACAT 26 73 7 I 98 o < J B UM R, R G RS Mot NSRRI
AR RS AR VUL T R G HET AL 7] 2L AL, 3l GNPs XA NLIOE T
WG RE B HE AR, M PO KB Wikt @ it 5 )8 R A R e FL R AN A
I3 R IR AKEAN [ DA K 5T <6 Je 2 g /N IR B U VE L, D5 5 615 5 I 1
SR, AT S BT TR 3t 47 5 1132 W AN SR AT 9

KRR S9OKRT; EREEEAR, YOUEM, FLIE; UK

EXREEBRERANEEHARMEERM EGFR AZEXEEAS
e, RicE", AREL"’
(1. YRS R TEHE W E L=, FEZGRRS, R’ 210009;
2. MR EXERESERAERL, PR 210002)

. BE: R RERAOR BN T R e m SR e —, Hrh 80% 3R/
HufifigeE (NSCLC). HFFtZRM, Xt NSCLC 3% EGFR i[RI 284Sy i e il v] FH T 45
S R 254 (A FH ARSI TS 24 S B2 PR P A, oI R 25 AT BB R S T AR TE K i
(T AR R S AT, 0 SRR R s PR B e A A — e MR . H R I
EGFR 2457 55 (RIAG: J5 92045 ARMS-PCR J57%. PCR-RFLP 43#7. PNA-LNAPCR
T, (IR VE R REUSE MG, TR RS BT e & SR &2 2S5 5k
o Hofth e R BRI 5 V2 0 He AL PCR B ARSI A 25 SR S W i A i s
TGV 2 N TG IR . BT i, ARUREE L | S2h 991 PCR BB IR R NS 5L
KRR SE BT EGFR AR \S K71k, ik RE REUER . I REE. e
AN Z 15 YR AL, FE I RS BRI AR 48 T FH 24 2 M it 245 T84 R B 8 o7 e ms
LA RIS AT . Frik: K SER e PCR ¥l 5 B4R NE SRR
FPiAASE A, R flap #%ER PI DIRER 50 D) 51 =Fdk 5 S 25 1 (0 SR B, SR A s i 5% e
AR K -RFEE (FRET probe), FHAIINE T EATIELLBOR, JEX 9615 k47 5k
I o 36 3 ot B A TR R AR AR A I ASEAR B R [ () R i ER BT S AR B FRET %6
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BREL A IEEAS PCR & 175 Y645 -5 S0 B A 7R R 98 28 R A% 2 2 471 1) S A 4G 0
R FH R R B AR AT 2 B 22 8 5 R AR & ) U A R 2R M SR R RS Bl T E. R
PERTIAL S5 BT T AR S D RIERET, B RSV TRET I R ARIR L, B R
TZITVE R REUE RS RAL 58 SAS I R S e 1t 70 Bl xSk UG 2 2 AR A 12k
iR FHZT720 EGFR L858R i 1t RAZAL sl EGFR T790M [iif 25 RAG AL s i 47
THREI, PN U0 B AR RN SRAR RS il RS I PR R BURE 3 O 10 5 DLPE OB, KA
L858R ZRA% VR A A AR RS RABUE N 0.1%, X5 T790M A% (TR A AR e
M REBUE R 1%, K& A A F A8 Ll AL EEAS, e muErf s

GEi: 2 VE TR RARN AT U E B A, BB RESE S W RNA G5
ey AMRRREEIL A, LRI PRIIR 12 W B RIS A 5

XBIR: ELEMRBNE S HORN; EGFR SARAM;  JE /N o filiJez

HEEWHE: KR CHILIREPHECSE RIS K JETH (No. BE2012744) ; L5
BEMBFRR] (BARBIEEE S TiH (No. BK20151445) ; A[E T+ 5 kL3t 4
T FZBIE (No. 2012M512179) 3 FEE - 5 Rl =S4 BT BT H  (No.
2013T60962) ; o EREARMIL S 28 5 A H (No. 2015ZD008) ; Z§¥) i &
L B E SR =M AE (No. DQCP2015MS02) ; VL4 H i L%
.

F—E#H: Ui#, E-mail:15261483434 @163.com

BIPEE: 4I0E, E-mail: songginxin@sina.com

ARMAZRYRENMERORBAERR
Regg, WL, B, K, HRE, KEE
CREZRR S 25 S % A T B M S0 %, AT 210009)

TZ: WEER (LPS) {EIR Bl R MR ERAE . S5 10555 22 Rl BUE TR R AL »

ORI 2 IR R IS T LPS S BAFAE MR 5, BATRTIE & T
LC-MS 1 GC-MS HkHIEA B 25 WA AL 19 5 120E W OK B Y B 3R BBUR R ) 22
St EESHPRAERAH, JCHE AR S A KT 5% . A SCAE UL 1, 3t
— DA FRIBUR R K R AE S N #3532 R R A KT 22 57 o SCIRIRIE , R Bx
N R IR NAFAEAR W2 (R BRI, RIZ2UEZ ) (2h), RAE A (6~12h) Al = 3]
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(24~72h). LG NBR G, IR BT 2 7 M ARSR KT AEL4S LPS JRiX Al 2z
FANIRAFAE, Hrp i A SR REAE 4 LPS 12h 5 2RI &, Bt — AR e
ARBHE R BN W R R BUR =R EEZEM . 734, 4 NFER 2h 5 (BB
WD, AFEA S IET AR A I PRI IR (K 2 A, 5 SCmRiiE — 2,
FENEH T &R TE RN B H . PR RAE 2~12h 4ERFAERKT, 15E
TR RAE 2h JEANZERACT I TE S . A 6~12h(ZOREW], )i i)™ E
W), AR ST HRBEAENKER . BT RACTH &, MR HEE, 5
b, AEFET-H KB P 5 RERACUA R ACET D I B AR AN 5 AL LA R AR
UG B Bt IR i SR v o RS BT AT e R R A AP R I ) S A K
ARST R A5 RO R RS N BE R BURE I 22 57 LA L3R it — e S %

KW WEER; MEER; A

ETEIELERR | B 17 p A E B I SEFHHIEIMFER R R L
*é éF 1,2’ )g],j{»(ig 1,2,#’ ﬁ%%_ﬁi 3’ 3}:@*%}] 1,2’ a'kx, 1,2
(L. EZRRF25 %0, LI 210009; 2.2540 5 & 52 A T 20 E SR A s =, 1T
JrrdEL 210009; 3. R RLERRLARESE M E R BL)

WE: Hul, FLNWE™ =B LR S @R, oM Lotk i IR H A0 . AL
RAESMEER KT BAEARDC, S HIMERER (KBTI Va7 FLIE K A A 807
X2 17p-HSD1 #& 17B-HSDs ZJik e - A DL LA K AT T B R N (0B, LA AL HERH
Cestrone, E1) HINEVEAR R, AAMERE KM FL IR 10T A B 25 . 17B-HSD1 #x
Lt Langer A1 Engel MG L4123 b 43 B9 4l Ab o Ho o5 B S 14 A MEREB 2R IR 5 4L

B RS B IRE TE RO MERR (Estrone, E1) FMEM: - (Androstenedione, AD) %
Ak A RH N BB T PR ME — B (Estradiol, E2) FIS2[H (Teststerone, T). %%t Hidik
frri, MAHCEFEN T2 BAMEERRAEY . BN ISE27T K5 17-HSD1
AR 751 FR) i 20 e 5 SR T N AR 3L W B ANASE B RIS A& B B T HAE LR S
PR . N7 ORI A, [FE GBS (immobilized enzyme, IE) ()75 15 244 ey i
R R TORREG . S, ERA S 5RY. PR, TR R EE
MHA, $2mlg o Ae g Ve AL AL R SO0 . BIH AT vk, R ILE A S kiE 17p-
HSD1 i & E 7T AHIEFT UG L ICREAARAE S BER, F T 1 2 17 e s il S g
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(17 Beta-hydroxysteroid dehydrogenases type 1, 17p-HSD1) 7ERERRZE MM Y [l E 1L,
SRS | A RICH B ) 7R TR AR 2, P I R AR P FL T A YR YT A )
HI%L

J87 FH 223 B LoV MR A P R IS B RORE A4E D9 17B-HSD1 ¥k U, FH Bradford 72
MAFE BRI 4.67Tmo/mle 19w WL Spum SEO AR OERIE vk, e
BAR NS IAE G, FR AN A A R 3 T (0 1 ik 5 I 20 2 Bk
A7 FB SN 5 33 T A5 A S AEREBR b o BT RSO REBR, 3R T Th RE AL AB MR Rk BR AT
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