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WE: BN 2o s R hRih ¥ 8 ARG EORHZARMESE - FRAEE.FE RAESFFE/ AT
%R MM AKX 2R, 04 0. 1% TR - 0. 5 mmol / L TER4KZER — T ARSI AR(BEZRBL), KA Waters Cortecs T, &35 4% (100 mm X
2.1mm,2. 7 um)#AT B ER BABYELEARTRECEALERREMRL R RF(r>0.99%4,n=06) ;4% BT HKXELE
K89 RSD 3T 4.00%(n = 6) ;4K P & i 2 IR 69 e AR EDI 55 A 78. 34% ~ 90. 52% .83. 61% ~ 105. 33%.88. 21% ~ 108. 50%,
RSD % #1 A 2.51% ~7.33%.0. 84% ~ 5. 73% 1. 21% ~ 4. 94% (n = 3) . RN % F i A T 4 $Lbe A oo 2 B 4] 1l Ao 3 Ab b A P 38 A4 25
B ERBEIL, ERARE B RAABE Bk S RAERA SN, FEMALR A | S d TART 17. 2ng/g AEFEER
AEDRTFTREEFRG GEI® E5 R RN T 0T SEREH,EA T d A ke g i h 7 F 38 A4 G2 ahem, =T
A ¥ F BB K P S R F AL RS

K A J AR EE - BB A A R B A AR T

Determination of 38 Kinds of Drug Residues in Venin and Hemocoagulase Preparations by UPLC - MS / MS

TANG Na,WANG Jianshan,SONG Li,TIAN Meihong,WANG Changhe
(Shaanxi Institute for Food and Drug Control,Xi'an,Shaanxi,China 710065)

Abstract: Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UPLC - MS /
MS) method for the determination of drug residues in venin and hemocoagulase preparations. Methods The electrospray positive /
negative ion and multi reaction monitoring mode were adopted for scanning. 0. 1% formic acid - 0.5 mmol / L ammonium acetate
aqueous solution — acetonilrile was used as mobile phase (gradient elution),and Waters Cortecs T, chromatographic column (100 mm X
2.1 mm,2.7 pm) was used for separation. Results A total of 38 drugs showed good linear relationship with peak area within their
respective mass concentration ranges (r > 0.994,n = 6). The recovery rates of low — , medium — , and high - quality
concentrations were in the ranges of 78.34% - 90.52%,83.61% - 105.33%,and 88.21% - 108.50%, with RSDs of 2.51% -
7.33%,0.84% — 5.73%,and 1.21% — 4.94% (n = 3),respectively. This method was used to detect the residues of 38 drugs in
four batches of hemocoagulase preparations and three types of venin. The results showed that no macrolides, sulfonamides, or
quinolone antibiotics were detected, which could meet the relevant requirements. However, 17.2 ng / g of chloramphenicol
antibiotics (florfenicol) residue was detected in one batch of venin. Conclusion This method is simple, sensitive, reproducible, and
accurate, which is suitable for the determination of 38 kinds of drug residues in venin and hemocoagulase preparations, and can
provide a reference for the quality control of hemocoagulase preparations.

Key words: UPLC - MS / MS;venin;hemocoagulase preparations;drug residues
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Jo i v A7 - 220 H v SRR R A O R L A AR

T”EH%EI’J(& WK R B2 o FH T 2590 14 22 i ke 7 EXZ
SRR A AR ST R A S T I e R

YEE R 7 i 38 Fh 24 4 5% B e ) A v SRR (6 %Eﬂé
FETE W RN BEZE S iR A R R E

YU 25 W% B EAT TR AT, Ok e 1 R I 7 G 24
Vs B E RS BIGE AT .

1 XE5RKHA
1.1 {88

QTRAP5500 AU i = R AR (038 — I ( |
16 SCIEX 73 X485 52 5 A BR 23 W) ) s XPE205 B L 53 B
KA (Fis £ Mettler Toledo 23 Al , K5 4 0. 01 mg) ; #E 46
JKAL (I [E Millipore 28 7] ) s H / T16MM £ 5 2 i 33 125 .0

2 FHEEER
2.1 REEH

3k 5 - (B35 A Waters Cortecs T 4 (100 mm X
2.1 mm,2. 7 um); ENHH A 4 0. 1% H iz - 0.5 mmol / L
LR IR W, B NG , BB BEBEME (0~ 0.5 min B}
5%B, 0.5~2 min I} 5%B — 60%B, 2~9 min K}
60%B — 95%B, 9 ~ 10 min I 95%B, 10 ~ 10. 1min i}
95%B — 5%B,10. 1~ 14 minfi} 5%B); 7i# M 0. 2 mL/ min;
mﬁiuo C;EFERN 5 L.

TSR S B TR AR /T TR, Z RN

Ll (MRM)E#‘?F%EE BRI HE N 5500/ 4500 V;
BRI A 550 °C5 AT T R 35 psis A B IARR
JE 174 55 psis Z5 AR ST 0 55 psio 38 M2 ) i) S BT 1

HLOWI RS AR PE AL AR A A PR F]) s F - 040 BRUE S T R DL 1, B S HUL £ 2.
VEHL ORI T 8 3 7 D 0 R i A AT BR A |, TRl Lo e
450 W, 4% 4y 40 kHz) .
1.2 k%5 1.0x107
IR (& [ Macklin 2 ®], 41t %5 4 C12863111) 5 HI .
(41t 24 P221.306524) , i (4it*5 >4 P23B066125) , ¥
W F 52 [ ). T. Baker 28 w5 X RS A5 BULFR 153 Bl 5 0 : A [ min
(W TE RV RE | A TS, & 1AL 5 21 - E1 AEFrE
23) ,ﬁ”ﬁﬁﬂﬂﬁ@ﬁﬁ?ﬂﬁﬂ (4*[1: , %%7\7 S1 - S4) ° Fig.1 TIC chromatogram
®1 WRRAGE
Tab.1 Information of references
- HE(%)| % . $E(%)| BE ,
B BB LA LRI R " #E B EEEYE EET R " #E
| 4% 8 Dr. Ehrenstorfer, GmbH A 9.2 6138920 N KTEE PEARARRRRLE 85,50 130432- 201510
1 YRE PRASHBREHLE 9.90  13433-201103 | 2 EETAGE #8 Dr. Ehrenstorfer. GmbH A 910 Lot:C982705
3 ARRZIATAEE  f2E Dr. Bheenstorfer. GubH A2 9%9.30  CI3663000 N BETE PEARESREHLE 99.60 100025 - 201505
4 ALE REMRBAIAD 100 8057311 B BEZPER PEALHBREFLE 100.00 10098 - 200804
5 ATE KEFREARAD 100 8057311 U BERZFLER 8 Dr. Ebrenstorfer. GmbH A3 9.40  Lot:G122608
6 ARER REFREARAS 100 S057311 A Tk {68 Dr. Ehrenstorfer. GmbH 3] 97.90 Lot: 1092491
T AREIA RERRBEARA 100 8057311 % BEELK #8 Dr. Ehrenstorfer, GmbH A 98.90  Lot:GI3I8SY
8 AXRAR L7 Z 45 BePure AN 9.8 C0003966 N BEER PEARERRRALE 99.70 100026 - 201404
9 4mifi L7 G0 BePure A 03.40  E0024565 B EETALE PERSHBRAALE 99.80 510085 - 201401
10 4EwRE PERRNSREALE 08.40  I30488-201604 | 29 BEAZTAER PERSARERHLE 9,20 510119~ 201501
Il #8e%E PERSHSRRALE 0410 130489-201403 | 30 AEAAE PERGHBRRALE 9.60 510082201401
1 5an% PERRASRERLE $470 130485-201703 || 31 Ak PEARNSREHLE 100.00 510091 - 201401
13 A#)2 PEARASREHLE 100,00 SI0UT-20101 | 32 BB ieEe #8 Dr. Ehrenstorfer. GmbHA ) 980 G2
4 FAEYE PEAREBRRHLE 100.00  130451-201203 | 33 EBEPEIe #28 Dr. Ehrenstorfer, GubH 43 930 13677
15 JEDE H7 %45 BePure A\ 970 C0013492 U PAFR PEARESREALE 9990 100031- 201205
6 #AYE PEAGAREEHRLE 9.70  130454-200007 || 35 ALEEZ HF Z 04 BePure A\ 80.00  DO00922S
11 4AYE PEARERRRALE 960 130450-201907 | 36 RBELERE F8 Dr. Ehrenstorfer. GmbH A3] 918 Gl47714
1§ %492 PHARSRBRHLE T30 130459-201402 | 37 WAk PEARESREHLE 100.00 100191 - 200305
19 #%%2 L7 Fo0 BePure 90.00  Lot;B000398S 38 ZWackek bEAPE B Dr Ehrenstorfer, GrbH A 3] 9%.46 151828

E A RERE

Note:* refers to the mass concentration.
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Tab.2 MS parameters of 38 kinds of drugs

Vi 2R HHF(m/Z2) RETHF(m/Z) RERZ(eV) TRFTEFT(m/Z) AfERZ(eV) DPREV) KRB (min)
1 RERE R 247.7 230.0 18 130.2 34 80 2.27
2 rEE 461.0 443.0 15 426. 1 24 80 3.39
3 wWxRE 445. 1 410.3 25 427.0 15 80 3.41
4 £EE 479.0 444. 1 27 462.0 21 80 3.53
5 4&xE 445.1 428.2 23 154.0 35 80 3.57
6 Bz E 360. 3 342.3 29 316.4 26 80 3.41
7 RAVE 332.2 314.3 25 288.3 22 80 3.38
8 YEIE 386.3 342.3 23 367.8 23 80 3.45
9 HAVE 320.3 302.3 25 276.3 20 80 3.36

10 ARYE 362.2 318.2 22 261.0 34 80 3.37
11 BAVE 334.3 316.0 25 290. 0 22 80 3.37
12 #%k%X 869. 5 696. 5 55 174.2 55 80 3.42
13 #TE% 407.2 126. 1 34 359.2 25 80 3.31
14 M g 265. 1 156.0 21 172.2 19 80 3.58
15 Al Feed 254. 1 108.0 32 156.2 20 80 3.79
16 Bhe =Yg 279. 1 186. 1 22 156. 1 23 80 3.65
17 BRI = F 2 311.1 156.0 27 108. 1 33 80 3.80
18 BRMeIR) ¥ AR 281. 1 156. 1 22 108. 1 33 80 3. 64
19 BievkeZok 301. 1 156. 1 18 108.2 29 80 3.93
20 BEeER 2511 156. 1 17 108.3 29 80 3.49
21 BMV Askk 281. 1 156.2 22 108. 1 32 80 3. 64
22 BUEARZ T R ER 311. 1 156.1 22 92.2 37 80 3.79
23 B Ak 285.3 156.0 17 108. 1 32 80 3.74
24 BRMerErd 256. 1 156.3 17 108. 1 28 80 3.46
25 BB ek 268. 1 156.2 17 113.0 17 80 3.83
26 AR UE e 271.0 156. 1 17 108.0 29 80 3.59
21 WA w 291. 1 230. 1 31 261.0 35 80 3.37
28 LEEH 328.8 312.8 46 208.0 44 80 4.58
29 MBELEBL 330. 8 316.2 26 239.3 42 80 8.40
30 WA 172.1 128.0 20 82.0 31 80 3.39
31 E A 142.0 96. 0 21 81.0 34 80 3.57
2 a%% 320.9 151.9 -21 256.9 -16 -80 3.80
33 ¥REL 353.9 289.9 -18 184.9 -28 -380 3.52
34 AVYREE 356. 1 336.0 -15 184.9 -27 - 80 3.78
35 AR 435.2 330.0 -18 250.0 -33 - 80 6. 16
36 ATH 387.1 351.0 -15 282.1 -42 - 80 6. 40
37 AR 451.3 282. 1 -35 244.3 - 60 - 380 6.70
38 A kB 419.0 383.2 - 16 262. 4 -36 - 80 6.75
2.2 @AikHl&E R PRI R ER R S U AR E R e SRR R i

TR A5 FR VA VA - B 38 ool ALt 4% 30 o A B PR
FH R v i P8 25, BVAHIR S AR W, Hoh 18 R
IIEZRE N Y& S ATE I NG L =0 Y e i
0.5 weg/ mL, AU IS IR R
UG VAR R B 44 A 250 ng / mL, BRUEVY R AN

(UL UE DAL IS RPN R R TR I S

WEEIAR R e VS i g P EE e | O il IR Y
TR BE Y 50 ng / mL, Bl i FE SR e Al i FR R Tk
e — VY g g e i) P AR R R e i) PR A T A
i s AR i g e R e P AR R L FLAE A 2k R AL
FE AT B R AR 1 T R 38 R 25 ng / mL, SR
MR H IR R RN 5. 0 ng / mL.
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FE A RTALFE : 3 P B (45N Z1 - 23) 45 50 mg,
KBRS 4K | mL %, FEINA 1 mL 1% H
5 I T, 8 75 2 30 min, B S5 AN 0. 2 g S840 40,
B0 (5533 4710 000 v/ min) 5 min, B F V5, BN dp
FE A A B S 1 e B M E A 1 S, A R aligk
1 mL VA%, BRI 1 mL 1% R 25V 0, #8 HE
30 min, LA 0. 2 g EALER , 2.0 (5% 4 10 000 1/ min)
5 min, OB MR, BIAS- A S P s 5 a5 o 590 G 7
ey 75 1M B8R B SR 1 L, A1 mL 1% W IR 205 IR
W, H A R 30 min, FHAIA 0. 2 g SAALAN , B0 (FE il
10 000 r / min)5 min, B35, BV G500 RE 5 o
2.3 FEFEER

LRMER R H I NG R 2. 2100 N IR A AR E R O
i, 1 1% MR NG ROm R, R RINR & TAER W,
Fi2 2. 1IN IR IR A5 A UEREIN R o DA AR A A 1) S vk
JE (X0 At Al HOG R 08 TR () SR AL AR adb A T 4k o]
VA, A5 0T U L 65 R L 3, R 38 Fh 24y 70 AR I i
B N S AL R RAF(r>0.994,n=6)

15 %5 B0 - A 2 i B OC R 4800 T v ) ik
FERIRA TR, 72 2. 130 N 00 45 1R 7 Se b R 2
6 UK, e SR e 1T FH o 485 L 38 R ARl A 3 U 1T FHY RSD 3%
/NT3.02%(n = 6) , RUMLEHHE 5 B R AT

B BRI R % B BURA TR GG &, B
BE e 2. 1300 R0 S5 AR RE I A2 , LA 10 A5 (5 L (S / V)
i A Jo R B Ry ik PR B R LR 3.

Fo e P - e M OC R B 28I T Jy ikl 45 R ANR
A TR, R 0,2,4,8,12,24 hiHZ 2. 1301 F i
Bo SRR E T SR T A 25 SR 1Y RSD 35/NF 3. 93%
(n=6), %W 38PN FE 24 h WA ETE R 4T

TRE TSGR BE A 28 2. 2 100 TR A AR v IR
5 38 25 W) 50% ,75% , 100% JFi 1k E bR 1 IR
W, B BURDVR BEPAT 3400, % 2. 1 300 R ke A5 1 A
W, e s TR, IF 1A IRl ISC R o 25 AT o o ok 3 1Y)
[a] 4 % Ky 78. 34% ~ 90. 52%, RSD N 2.51% ~ 7. 33%
(n = 3) 5 5T o vk B 1Y [l e 32 24 83. 61% ~ 105. 33%,
RSD 3} 0. 84% ~ 5. 73%(n = 3) + &5 Tt vk i 14 [l g 2% g
88.21% ~ 108. 50% ,RSD }9 1. 21% ~ 4. 94%(n = 3) .
2.4 ERBESH

E -1 iy QAR A1 I SV R DAY DO N ER v
Py 5 35 0N AT VA L A R A W RN 19% H
PR 2 VoS T 1 KL R R v (ME) {H. , ME {E.7E 80% ~ 120%
T L P ) Sy I B G 3 R A o 5 SR 38 Rl 24 ) MIE {EL A
T 80. 5% ~ 118. 7% , U AT A\ Jy B 500 AN B 4
2.5 HmEBENE

WA R EE (G50 21 — 73) Fle 25 1 5E il

4

R3 BHHYEAEXRERSEEERPEL R (n=06)

Tab.3 Results of the linear relation test and limits of quantifica-
tion of 38 kinds of drugs (n = 6)

LEER RIM

G B35 %

(ng/mL) (ng/mL)
AXRAH F=20741.40039 X+2.36755% 10° ~ 0.99888 10~200  10.0
1%% F=8954.34390 Y+2.720 17x10°  0.99925 10~200  10.0
wifE F=6.47378 X 10° X+ 1.09984x 10°  0.99847  10~200  10.0
2E% F=6.41680x 10° X-3.53768x 10°  0.99513 10~200  10.0
S ERE Y=5.83454x10°X -3.51764x10°  0.99582 10~200  10.0
R 2 F=4.94720x 10° X+ 115401 10°  0.9901  1~20 1.0
AAYE F=1.05936X 10° X+4.759 17 10°  0.99533  1~20 1.0
YRIE F=5.33968 x 10° X+2.80664x 10°  0.99777 1~20 1.0
BRVE T= 144859 10° X+8.79399x 10*  0.9956 1~20 1.0
AADE F=6.76978 X 10° X+2.93074x 10*  0.9929 1~20 1.0
BAVE F=3.93848 X 10° X+2.18211x10°  0.9939 1~20 1.0
BAAE F=1.07058x 10'11 Y- 1.20403x 10° 0.99551 1~20 1.0
wT%E F=2T1415%10° X+6.001 12x10*  0.99892  1~20 1.0
BETAER  F=T.68746%10' ¥-5.25626%10°  0.9%479 0.5~10 0.5
Bl ook F=5.15699% 10° X+ 1.63768x 10 0.99727 0.5~10 0.5
BEZTER T=19405%10° X-2.48883%10°  0.99577 0.5~10 0.5
BB ZFAEE V=4.00366%10°X-2.50605x10°  0.9713 0.5~10 0.5
BREATAEE  T=24086%10° Y-2.46885%10°  0.99621 0.5~10 0.5
Bl F=8.3974810° X~ 1.9270x 10°  0.99764 0.5~10 0.5
B F=1.96994% 10° X-6.32690x 10°  0.99509 0.5~10 0.5
BETARE  F=212956%10° X+5. 18677 10°  0.99559 0.5~10 0.5

BEAZTAER F=3.68318X10° X-3.70825x 10" 0.99565  1~20 1.0

L3 B F=5.71758 X 10° X-3.866 38 X 10° ~ 0.99648  1~20 1.0
Ly £ F=1.96695x 10" Y- 1.25417x10°  0.9%81 1~20 1.0
BEZV AL V=7.00458%10' X- 117586 10'  0.99844  1~20 1.0
BETESE  7=4.86587x10' Y+3.35808 X 10 0.99645 1~20 1.0
TaF% F=1 14041 X 10° X+7.702 13X 10*~ 0.99945  10~200  10.0
LERR F=5.96741x10° X - 108768 10°  0.99913 0.5~10 0.5
BELEES  V=L64760x10°X+1.34229x 10" 0.99679 0.5~10 0.5
hikii F=4.68031 %10 X+9.02053x 10> 0.99849 0.5~10 0.5
WE Ak 7=9.00352%10° X - 1.13009x 10°  0.99501  1~20 1.0
5% F=7.58146 X 10' X+3.64035 % 10° 099930 0.1~2.0 0.1
TREE F=1.60434 X 10° X+9.557 33 10°  0.99535 0.1~2.0 0.1
ATREE V=2.03287% 10° X - 1,055 54X 10°  0.99647 0.1~2.0 0.1
AL F=2.74660x 10° X+ 1.02600x 10°  0.99558  5~100 5.0
ATH F=3.01513% 10° X+5.62653x 10°  0.99795  5~100 5.0
AdHA F=1.58026% 10° X+ 1.94948x 10°  0.99897  5~100 5.0
AsK LA F=133674%10° X+ 2. 71430 10°  0.99742  5~100 5.0

I (G5 R ST - S4) 2 2. 2T R i ik BE 7 1 1) 45
PEIR S VA, 12 2. 1 30T S 2R A R B 5 L 6 R KA
RS G S R TR BT A 25 0 7E 4 LI (ST - S4)
GIREEL - AVARYAIL PN oI b ey P Y i
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R, 2l 1 ft BREIR D B4 5 e e 44 i B B
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205k IRV, Al 7 ™A% A s ) A 9 2 A, DA

s B % s B N5 il 1 560 1 7 o o
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A BE BTRON WA R, ELARE DU 245 300 W43 I Hh R i
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U, R A RIS ) A= A 24 i s i R e 5 o 96 i o 5 v Y
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