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EP o
2.3
( ) 10 mg
5 mL 30 min 0.22 pm o
2.4 /
ACQUITY UPLC BEH C,q (100 mm x2.1 mm 1.7 pm) ; 35.0%C; 0.4 mL/min;
5 pL; A 0.1% B ; :0~2min 20% ~30% B;

2~6min 30% ~35% B; 6 ~9 min 35% ~60% B; 9 ~10 min 60% ~95% B; 10 ~11 min 95% B;
11 ~11.20 min: 95% ~20% B.

( ESI) : MS': 20 ~ 1974 Da MS%: 2 ~
2048 Da; M1:100 ~2000 amu/s M2:100 ~ 10000 amu/s; 3.00 kV;
30.00 V; 150°C; 998 L/h; 500°C. 8 ~15
UPLC-MS/MS 36 (1) .
( CE) 30 eV
1
Table 1  Bufadienolides detected by UPLC-MS/MS and multi-reactions monitoring( MRM) technology
Retention s MS/MS Retention s MS/MS
Compounds time ( min) (m/z) (m/z) Compounds ime ( min) (m/z) (m/z)
Resibufogenin 8.11 385 367 Dehydratedcinobufagin 10.29 425 365
Bufalin 6.88 387 255 Cinobufagin 8.14 443 365
Resibufagin 5.07 399 363 Bufotalin 4.91 445 349
}fgﬁfgd“”‘ylmib“‘ 3.67 401 365 19-Oxo-cinobufagin 5.27 457 361
19-Oxo-bufalin 4.03 401 365 Cinobufaginol 3.36 459 363
Desacetylcinobufagin 4.98 401 365 12B-Hydroxylcinobufagin 4.67 459 381
Marinobufagin 5.53 401 365 Cinobufotalin 5.53 459 363
Gamabufotalin 2.19 403 349 19-Oxo-¢inobufotalin 3.74 473 371
19-Hydroxylbufalin 2.81 403 349 Bufalin3 succinate-arginine ester 4.39 643.3 275.1
Desacetylbufotalin 3.23 403 349 Bufalin-3-adipate-arginine ester 6.28 671.4 303.2
18-Hydroxylbufalin 3.67 403 367 Resibufogenin-3 -pimelate-arginine ester 8.04 683.4 317.2
Telocinobufagin 4.59 403 349 Resibufogenin-3 suberate-arginine ester 8.52 697.4 331.1
l?—()xo—d(;sacelyl— 2.64 415 333 Cinobufagin-3 -succinate-arginine ester 6.14 699.3 275.1
cinobufagin
Bufotalinin 3.57 415 333 Cinobufaginol 3 -succinate-arginine ester 3.25 715.4 275.1
Arenobufagin 1.97 417 399 Telocinobufagin-3 suberate-arginine ester 3.88 715.4 331.2
Hellebrigenin 2.82 417 399 Gamabufotalin3 suberate-arginine ester 5.42 715.4 331.2
Desacetylcinobufotalin 3.05 417 335 Cinobufagin-3 -adipate-arginine ester 7.62 727.4 303.2
Hellebrigenin3-suber— 3 79 729 4 331.2 || Cinobufagin3-suberate-arginine ester 8.53  755.4  331.2
ale-arginine ester
2.5
Waters MarkerLynx XS ( PLS-DA)
OPLS-DA
( Variable important in projection VIP) VIP > 1
p 1 ; p( corr) o

1.5

H+
=1
H+

z
o

o
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Fig. 1 Total ion current ( TIC) chromatogram of Venenum Bufonis ( Chansu) by UPLC-Q-TOF
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#{min)
3.2
(16 80 400 2000 10000 ng/mL) (y)
( ng/mL) (x) o 2
(R =0.9953 ~0.9992) . (S/N) 3 (1.OD)
0.42 ~4.86 ng/mL S/N =10 (LOQ) 1.41 ~16.20 ng/ml.
(2000 ng/ml) 6 RSD  3.8% ~6.8%;3
RSD 4.0% ~8.8% o 4C
0 2 4 8 12 24h 6 2.4% ~8.4%
4°C o 2 mg
1 mL ( 2000 ng/mL) 1 mL 2.3 6
96.9% ~109.6% RSD 2.0% ~8.1% o
2
Table 2 Calibration curves linear ranges sensitivity precision stability and accuracy of 6 standard compounds
Precision ( %)
Standard Linear R? LOD LOQ Linear Stability ~ Recovery (R;?
substance equation (ng/mL) ( ng/mlL) range Intra-day  Inter-day (%) (%) °
(n=6) (n=6)
Cinobufotalin ¥y =1.1112x -93.228 0.9988  2.29 7.66 16 ng~10 pg 5.5 4.8 2.4 96.9 7.5
Resibufagenin ¥ =0.2553x +214.59 0.9979  4.86 16.20 16 ng~10 pg 4.1 4.7 8.4 106.6 6.1
Gamabufotalin  y =0.5065x +75.415 0.9996  4.53 15.12 16 ng~10 pg 5.9 4.2 2.1 109.6 8.1
Hellebrigenin  y =4.2222x +870.01 0.9979  0.52 1.73 16 ng~10 pg 3.8 4.0 4.9 101.5 6.6
Cinobufagin ~ y =0.7020x +424.92 0.9991 4.57 15.25 16 ng~10 pg 6.8 8.8 6.1 98.2 2.0
Bufotalin y=1.9898x +1144.1 0.9992 0.42 1.41 16 ng~10 pg 6.5 6.5 3.7 103.5 4.3
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Table 3  Effects of bensulfuron pollution on the the levels of free and conjugated type bufadienolides ( n =10)

Substances Rﬂ?nltlil(i):) time Normal ( lg(r)ozfg /IL) ( 3880;}; /2L)
Arenobufagin 1.97 400 +347 428 +231 284 + 187
Gamabufotalin 2.19 10237 +6350 15690 +9540 11106 +6500

19-Hydroxylbufalin 2.81 306 +202 440 +265 627 +746
Hellebrigenin 2.82 61511 +33850 67302 + 34840 80923 + 66080
Desacetylcinobufotalin 3.05 6072 £7497 2425 £3630 9525 £7263
Desacetylbufotalin 3.23 1470 +2800 1003 +804 2440 +3190
Cinobufaginol 3.36 949 + 1860 359 +337 346 + 166
Bufotalinin 3.57 205 +44 190 + 126 379 +303
12B-Hydroxylresibufogenin 3.67 453 £724 470 £331 289 259
13 -Hydroxylbufalin 3.67 201 £177 300 +282 345 +251
19-Oxo-cinobufotalin 3.74 476 £407 282 +208 808 +571
19-Oxo-bufalin 4.03 820 + 1006 1408 + 1250 1465 + 1890
Telocinobufagin 4.59 11071 £11840 7673 +11460 20107 + 6860
12B-Hydroxylcinobufagin 4.67 578 £521 797 £556 637 £495
Bufotalin 4.91 76136 + 18540 88778 +27900 89949 31420
Desacetylcinobufagin 4.98 880 +285 1678 £450 760 +334
Resibufagin 5.07 1694 +2740 1167 +744 600 +478
19-Oxo-cinobufagin 5.27 1292 +120 1416 +985 841 +369
Marinobufagin 5.53 1823 +3830 1642 + 1590 1711 2210
Cinobufotalin 5.53 34355 +47910 27599 + 37060 41907 + 19070
Monohydroxylbufotalin 5.54 1359 £ 1976 968 +1261 1425 +810
Bufalin 6.88 188067 +45080 254317 +69510 188541 +43090
Resibufogenin 8.11 31700 +24206 40091 +9980 24305 + 14960
Cinobufagin 8. 14 46589 + 14281 55477 13400 41362 + 11980
Dehydratedcinobufagin 10.29 8926 +672 1186 +716 778 £599
Bufalin-3-succinate-arginine ester 4.39 190452 + 179920 303980 + 123860 216499 + 126360
Bufalin-3-adipate-arginine ester 6.28 7301 £7695 8575 +4140 2920 + 1104
Resibufogenin-3 pimelate- 8.04 29110 +30140 35783 £21190 13207 + 10052
argmme ester
Resibufogenin-3-suberate— 8.52 74177 + 100970 63978 + 48880 41585 + 17970
arginine ester
Cinobufagin-3-succinate— 6.14 134376 92190 172825 + 169160 109803 + 133270
arginine ester
Cinobufaginol 3 -succinate— 3.25 4348 £10110 1867 +2427 3588 +5530
arginine ester
Telocinobufagin-3-suberate— 3.88 44906 41830 36016 + 16640 42717 £40230
arginine ester
Gamabufotalin-3-suberate— 5.42 81760 +81410 45857 42060 142804 + 122110
arginine ester
Cinobufagin3-adipate- 6.83 301 £220 539 +596 261 +313
arginine ester
Hellebrigenin-3suberate— 3.79 11752 £15530 2995 +1760 21601 +29620
arginine ester
Cinobufagin3-suberate— 8.53 12370 + 19410 8248 +4950 10264 +7140

arginine ester

MassLynx V4. 1 software ( Waters Corp. Milford USA)
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Effect of Bensulfuron Pollution on Levels of Bufadienolides
from Venom Secreted by Toad

ZHOU Jing WANG Hongdan MA HongYue’ YAN Wendi GONG Yan QIAN Jin DUAN Jin-Ao WU Qi-Nan"
( Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization ~College of Pharmacy

Nanjing University of Chinese Medicine Nanjing 210023  China)

Abstract Ulta performance ligiuid chromatography-triple quadrupole tandem mass spectrometry ( UPLC-MS/
MS) was used to monitor the relative levels of bufadienolides in toad venom in normal and bensulfuron-polluted
eroups. Methanol extract of toad venom was separated by UPLC ( ODS-C ;) using a gradient elution of water
contains 0. 1% formic acid and acetonitrile. Mass spectrometry was used in an ESI source operated in positive
ion and MRM mode. The parameters in the source were set as follows: capillary voltage 3.0 kV; sampling
cone voltage 30 V; and desolvation temperature 500°C.. In this method external calibrations of 6 standards
were typically constructed ( R =0.9953 —0.9992) . The LOD was 0.42 —4.86 ng/mL. Intra—and inter-day
precision was 3.8% —6.8% and 4.0% —8.8% respectively. The recovery of standard was evaluated by
spiking the standard compound into toad venom. Their average recoveries were 96.9% —109.6% and RSDs
were 2.0% —8.1% . This method was further employed into monitoring the levels of 36 bufadienolides. The
levels of more than 20 bufadienolides were greatly different after bensulfuron pollution suggesting that the
bensulfuron pollution could change the chemical expression pattern of bufadienolides in toad venom.

Keywords Chinese resources; Toad; Bensulfuron; Venenum Bufonis
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