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Determination of Four Kinds of Active Ingredients in Toad
Skins by Characteristic Map Method

GAO Bo', ZHOU Yan-yan®, ZHAO Hai-yu®, SI Nan’, BIAN Bao-lin’, YANG Jian®,
YUAN Sheng-fen', WANG Hong-jie’ "
(1. Anhui Jinchan Biochemistry Company Lid. , Huaibei 235000, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract | Objective; To establish the characteristic map method for simultaneous determination of four
kinds of active ingredients including arenobufagin in toad skins from different areas, and provide the basis for its
quality control and medicinal material identification. Method; A Phenomenex Gemini (4.6 mm X 250 mm,
5 wm) column was used with the mobile phase consisting of acetonitrile (A) -water (B) (0-30 min, 10% -45%
A; 30-45 min, 45%-60% A); flow rate 1.0 mL +min '; column oven temperature was 35 °C; detection
wavelength was 296 nm. The characteristic map method was used to determine the contents of four bufogenin
constituents such as arenobufagin. Result: The content of arenobufagin in the toad skin from Sichuan province was
highest (0.252 4%, 0.158 4%, 0.181 1% , 0.125 8% and 0. 108 8% respectively for large flowered skin,
middle black skin, super large skin, brown skin and small black skin) , followed by the black skin from Jiangsu
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province (0.227 5% ).
(0.214 3% ), followed by black skin from Jiangsu province (0. 147 8% ).

The content of cinobufotalin was highest in large flowered skin from Sichuan province
The contents of cinobufagin in the
small black skin from Sichuan province (0.051 0% ) and small flowered skin from Shandong province (0.136
1% ) were higher than those from other areas and varieties. In general, the contents of four kinds of active
ingredients in Sichuan province were higher, especially the large flowered skin from Sichuan Province.
Conclusion: The characteristic map method was accurate and reliable in determining the contents of these four

bufogenin constituents, which can be used for identification and quality control of told skins. In addition, the

contents of the four bufogenin constituents in different areas and varieties were significantly different.
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Table 1 Table 1 Information of 10 batches of toad skin samples

No. R T 7 No. R T 77 b

1 e & () 6 /NFE B (ITH5)
2 RAERZ (pai) 7 R AUV 4QUIID)
3 AN K () 8 R ()

4 ANERE (IIAR) 9 N CHIEAR)

5 R AU 10 HER B (I

2 HEEER

2.1 MELEMH FHIEZE ] Phenomenex Gemini
G (4.6 mm x 250 mm,S wm) BEHAH 73 #r, BDS
HYPERSIL C, f43& 4 (2. 1 mm x 150 mm,2.4 pm)
ft LC-MS/MS 3 ; i 8l AH £ M (A ) -7K (B) 86 B2 Uk
i (0 ~30 min, 10% ~45% A;30 ~45 min,45% ~
60% A) i 1.0 mL-min ", K 35 C, K 0 3 K
296 nm,

Bk A8 IR B AL, B AN IR EE 350 °C L&
AN 35 V, Bi%5 Mk 3.5 kV, B S (N,) i
275.79 kPa, #i B (N,) i # 68. 95 kPa; £ i — 2%
B AE FT AR BE47 2340 (70 9F3% R 4 30 000,
m/z AL 50 ~ 1 000) , = 9% Ko = 9% ik >k FH 4L
P A P 49 5 ( data dependent scan) . 45 % & 1
5 1 % B Xcalibur, Metworks £l Mass Frontier 7.0
At
2.2 VHUEFRRSROIREUCNE BOR/NIE R EE R 1
kg BT JJBT R R/ 1 ~1.5 em BYHOIR, N 8 {5 &
HUEs e AR I 2 (2,1 h) o BIFRIORZE =
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Fig. 1 HPLC of sample using 0-100 % methanol gradient elution
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Fig. 2 HPLC of toad skin sample
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Fig. 3 Total ion chromatogram of toad skin sample
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Table 2 Relative retention time of each peak in 10 batches of toad

RI IOHEFFERTIFHAIHEENE

Table 3 Contents of three components of 10 batches of toad skin

skin samples samples %
No. I 2 1% 3 W% 4 No. TR PR ER O WEER A U TR T 4k
1 1.402 5 1.533 1 1.714 7 | 0.072 7 0.061 3 0.037 2 0.027 7
2 1.403 0 1.533 4 1.7153 2 0.252 4 0.214 3 0.038 9 0.026 5
3 1.403 3 1.5333 17150 3 0.108 8 0.025 4 0.051 0 0.049 8
4 1.401 4 1.5332 1.717 9
4 0.012 4 0.021 1 0.041 1 0.136 1
5 1.403 0 1.5333 1.714 7
5 0.2275 0.147 8 0.037 2 0.058 1
6 1.402°5 1.5330 1.714 0
6 0.0523 0.036 9 0.0322 0.044 0
7 1.401 9 1.5326 1.713 3
3 1.402 9 1.533 2 1.714 4 7 0.1258 0.117 9 0.017 5 0.018 0
9 1.402 6 1.533 2 1.715 3 8 0.181 1 0.113 4 0.030 3 0. 046 2
10 1.403 0 1.533 4 1.715 1 9 0.029 0 0.039 7 0.040 5 0.041 7
T+ S WA X £ B I ] 29 5 1,000 0, 10 0.158 4 0.116 9 0.024 1 0.026 5

E

I
1N}

o , SIS 7
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A FEN F N
j; “ ﬂ Johud, -

0 11.59 23.19 3478 46.37 57.97 69.58 81

t/min

B4 10 #t4E 7 244 89 HPLC $51Ei%
Fig.4 HPLC characteristic chromatogram of 10 batches of toad

skin samples
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Table 4 Resolution of each peak using different columns

HRGEVLTR B 2 (0. 147 8% ) , W0 1| #5485 €4, K2 (0. 117
9% ),z (0.116 9% ) Al Kz (0.113 4% )
DU 1] /N B R s 5 2 (0. 051 0% ) il Z5 /INAE Bz v
AEMETREEHE (0. 136 1% ) % 1 B H At 7 H F0 i R o
AR o VAR UL, DU I 7= M () WE Rz 4 FPBC SRR
SRR, U DU KA B it il

3 itig

3.1 BRI RE A A AE B I E X AR A
B 0 0 B B — 1 R, R I AR S e il R A TR
s R A ] 285 € 33 A LA K S TR o R 1) 22 AR 3 A
Xof [] — i R AT 00 G DA 25 56 3 5 WE B E BE 2R 0 1Y
ik, RN EK4 RIBHERN FHERL LY
Phenomenex Gemini A5 i {4 3% #F 43 5 Wl 35 g FL 2

53 B
No. AT A A HFF5
% S % 2 % 3 I 4
1 Phenomenex Gemini C g 759050-27 5.056 6. 140 10. 590 13. 641
2 Phenomenex Gemini C g 711899-19 3.909 27.116 8.536 10. 961
3 Phenomenex Gemini C H16-352021 5.392 33.436 10. 207 13. 306
4 Industries Epic Polar C g 013-17-88114 4.067 4. 800 5.916 9.728
5 157 6L Wondasil 008702-10 2.862 6.563 1.281 1.321
6 TSK C g 00001 3.320 2.856 0.831 0. 581
7 Thermo BDS Hypersil 10245165 1.093 1. 965 7.968 8.690
8 YMC Cy 130TA60157 1. 067 1. 049 1. 087 1. 110
3.2 mAOKA ORI R R UM S WOAHE G A (5 E LC20AT, Agilent 1260) , A [ {4
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ji% 4 ( Phenomenex Gemini C,,,S/N 759050-27 ) % [A]
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