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Simultaneous determination of 8 bufo toxins in toad skin by UPLC/Q-TOF-MS
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(1. Dali University, Yunnan Dali 671000, China;2. Kunming Medical University, Yunnan Kunming
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Abstract: Objective To establish a rapid qualitative and quantitative method for the determination of 8 bufo toxins in
toad skin residual from poisoned patients by ultra performance liquid chromatography tandem quadrupole time of flight
mass spectrometry (UPLC/Q-TOF-MS). Methods After the toad skin samples were pretreated, the sample solution was
separated on A Cquity UPLC® HSS T3 column (100 mmx2. 1 mm, 1.8 wm) with 0. 1% formic acid solution as mobile
phase A and methanol as mobile phase B. The flow rate was 0.3 mL/min, the column temperature was 35 “C, and the
sample volume was 2 pL. Results The linear ranges were 10.0-1 000. 0 pg/L with *>0.990. The limits of detection
were 0.7-2.1 wg/kg, and the limits of quantification were 2. 5-7. 0 wg/kg. The average recoveries were =75.79% and
RSDs were <9.84%. The contents of bufalin, desacetylcinobufagin, desacetylcinobufotalin, pseudobufarenogin and
bufotaline were 123.8+3.1, 5 920.4+1.9, 680.7+3.2, 671.6%9.1 and 1 796.6+74.9 ug/kg, respectively, while
gamabufotain, cinobufagin and cinobufotalin were not detected. Conclusion The method is practical, rapid and reliable
for the determination of cinobufagin, bufalin, pseudobufarenogin, desacetylcinobufotalin and desacetylcinobufagin,
bufotaline, gamabufotain and cinobufotalin in toad skin.
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114.0,125.0.152.0 f1 110.0 wg/mL Y #x fE fiF 5

W, 40 “CUKFHBAT

T A AR WA T T - T T LR B2 Sl 10. 0 g/ mL
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1.2.3 U844

3% . 0 3% K (HSS Ty, 100 mmX2. 1 mm, 1. 8 pm) ;
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Table 1  Characteristic spectrum parameters of the 8 compounds

& PN EEN PR IS IH]/min AR 53 F i Bl 48 L/ eV BEA BT (m/2)

s BE R C,eH,,0, 3.622 442.55 40 365.210 33/347.199 60%
YRR R C,,H,,0, 3.399 386.53 40 369.241 89/351.233 06*
P S U U FE A C,,H,,0, 2.209 416.51 40 363.194 34/381.204 86*
WHER M0 2.805 444.56 40 349.215 47/367.225 56%
ROBRERER C,,H,,0, 2.605 416.51 40 363.194 34/381.204 86*
% Z BRI T RS C,,H,,0, 3.088 400.51 40 239.104 874/295.165 69*%
A Aty R C,,H,,0, 2.203 402.52 40 385.236 55/253.195 49+*
T ER C,eH,,0 2.976 458.54 40 363.194 33/381.204 80*
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Figure 1 Chromatograms of 8 bufo toxins
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Figure 2 Mixed mass spectrometry of 8 bufo toxins
Wy, s . . . 0 2 1L P
2.4 FHEEEEK FE K B (Limit of detection, LOD) , 10 £ {5 M L # &

2.4.1  ZRBRAE I 5K 1B

FHYWEBE A 1.0 pg/mL MR A FrifE TAEW, H i
JiE J e B R 10.20.50,100,200,500,1 000 pg/L #Y
RAWHERT . #21. 2.1 Frik kb 47 0 e, 45 )
8 A HARIL & W i 2tk 7 B 5 LA 3 %545 M Lb (S/N)

SE B B (Limit of quantitation, LOQ) , 45 5 WL % 2,
A AEY I R AL WE WL R R L
(r20.990)
2.4.2 [l

Oy MRS R RR I 24 43 0. 1 g WEMK Rz, 4 B b
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Table2 Calibration curves, correlation coefficients (r*), LODs and LOQs of 8 kinds of substances

(=27 LR RS/ (ug/ L) fu )5 Jy r KB/ (g/kg) SE B/ (pe/kg)
TEWE TN 10~1 000 y=6727.35x-31480.97  0.996 1.8 5.6

g R 10~1 000 y=7 513.25x+4 175.32 0.997 1.0 3.4

£h S U0 W TG 10~1 000 y=3 495.84x—1 692.74 0.996 1.2 4.0
EHER 10~1 000 y=7 490.32x-8 082.97 0.993 1.5 5.1

L OBARETFE R 10~1 000 y=3 380.32x+7 602.85 0.990 1.2 4.0

T OTRARYEEEAG 10~1 000 y=6 020.78x-7 709.06 0.994 2.1 7.0

I i A 2 10~1 000 y=7 252.78x+5 734.62 0.997 0.7 2.5
RETHER 10~1 000 y=8 599.87x—14 427.02  0.994 1.3 4.5

%3 MWRBEA , B 6 A FATHEE, 20 5 1. 0 mL
W FE A 10,100,500 we/L (1R A XF HESH 78 2 0E ik WL 3. SFX MR 4 >75.79% , RSD $<9. 84%,
FEd % 1201 FriR o b S AR AT DN 0 o THEE S Tl IA I 7 0 22 G 8 WE ik 7 2R ME A T FE
3 S FHFI E (n=6)
Table 3 Recoveries of 8 kinds of compounds (n=6)

| 8 Bl ¥y 5T B o R [0 s 5 B AR X A v i 22 (RSD)

Jikrit 10 pe/L Jidr it 100 pe/L Jindz At 500 pwe/L

e T o 1 S 1 Vbt I SR 1 VA I S
(ng/ PEE x/g O (py DM e T (py CME gy T
kg) kg) kg)
I TERS 0 100 99.30  99.30  9.60 1000 1009.75 100.98 3.38 5000 4849.77 97.00 6.85
IR 2525 100 10217 7579 9.09 1000 1008.14  97.55 811 5000 498243 99.49 2.06
B 5 V0 U 1A 12450 100 23212 107.62 573 1000 105031 9258 9.84 5000 5017.71 97.86 234
IEREE R 0 100 9451 9451 695 1000 95828 9583 678 5000 4953.98 99.08 2.58
WA AR 102,72 100 202.87 100.14 496 1000 1047.47 9447 742 5000 5029.38 98.53 224
& LAY TR 120426 100 1307.03 102.77 206 1000 2043.65 83.94 481 5000 600239 9596 1.25
RIS At R 0 100 95.88  95.88 834 1000  963.23 9632 556 5000 4947.60 98.95 2.30
feldE e R 350.94 100 439.46 8851 622 1000 1171.53 8206 9.73 5000 515548 96.09 5.35

2.4.3  FE® AR E MR

B s jl7 iz BEO1. 202 FF i 3K 5 2 BB HE AT
ELEE 6 W LI 8 B W RSD ¥/ T
5.63% , VLW I 5 0K 9% BE AT . 8% 100 g/ L TR
B FRUEW S WITE 4.8.12.24 36,48 h I8 J5 2 5
YR RSD $8/NF 3.72%, Ul 8 Fi L& ¥tbr 48 h
2.5 SEBRAE AR

B U B B RE B IR 1. 2.3 T 0 RE S E AT
W 5E (n=6) , 1% 2 B 7 U @ 5% B CE3) i i #
(E4) . B DAL ] R 7 min, K00 B (8] 4, %50 %
o ARWE W h RS PRI s R R R 2 AR
R, &89k 123.8+3. 1.5 920.4+1.9,680. 7+
3.2.671.6+9.1.1796. 6+74.9 pg/kg, FIUE A R |
LIETR SEEFTERYERKE N, Rk
JRIRA E R RE TR A AR T B ARG,

I Tt BR 5 R A 98 0 4R B A A o R 8 KR ik
WS R K, JOpe Y ) AR T BOWS IR 7 R BN BRI EE
f o AL, AE T AL B A R RO IR DL VE Bl R A B
JEERRA Z A R B EIR HRE RN S A
255 AR E ST A0 A WE ek o D T REAS 1 A R i At
R AR SERETER,

SRy 36 TR A 0 7 ) o R R R E P L R AR 2
WK R (ALUB) L 4% IR 1. 2.2 (0 FE AT AL B K
1,203 R gy ik R AT A, (535 16 DL 5. R A
e R AERM R Ko REFTEER AR
VUSRS AR EH T RAMBERER, S8
S5k 706.3.1979.7.1584.8.1781.4.1636.3,
1300.9 F1 4 641.9 we/kg; FEdh B K ISR R RS
IAth R Ph S VD WE TR AR WS R MG T T R AR
FER, SRS N 248.4.233.0.511.6.1 044. 6,
726.6 Fl 1274.0 wg/kg.
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Hi A [B] Counts vs. Acquisition Time/min
B3 R I ag E
Figure 3 Ton flow chromatogram of samples
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