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Abstract: Bubali cornu (water buffalo horn) has been used as the substitute for Cornu rhinoceri asiatici
(rhino horn) in clinical applications, and is the essential ingredient of Angong Niuhuang Wan. In recent years,
there are a number of adulterants on the commercial herbal medicine markets. An efficient tool is required
for species identification. In this study, 155 Bubali cornu samples have been taken from original animals and
collected from commercial herbal medicine markets. 153 COI sequences have been successfully obtained
from 155 samples through DNA extraction, PCR amplification, bidirectional sequencing and assembly. 93
COI sequences have been added to the DNA barcoding database of traditional Chinese animal medicine after
validation using DNA barcoding GAP and tree-based methods. The species identification of the 62 commercial
Bubali cornu medicines has been accomplished on the DNA barcoding system for identifying herbal medicine
using the updated animal medicine database (www.tcmbarcode.cn). Except two samples failed to obtain COI

sequences, 54.8% of the commercial Bubali cornu medicines were water buffalo horns and 29% were yak horns.

ek H 3#: 2016-10-20; &[] H 3H: 2016-12-01.
HEH: FR AR FAEERIIE (81303158); FZK “HAPAQIH]” RHEKETHIIH (20142X09304307001).
*Jl TAAE # Tel: 86-10-57833206, E-mail: leshi@implad.ac.cn;

Tel: 86-10-57833199, E-mail: jysong@implad.ac.cn

DOI: 10.16438/j.0513-4870.2016-1020



XIBEASE: 3ET COI J7 5| /K4 f B FL 55 TR A i DNA 25 TR0 45 58 i 51 . 495 -

Our results showed that yak horn was the major adulterant of Bubali cornu and the DNA barcoding method may

accurately discriminate Bubali cornu and their adulterants.

Therefore, we recommend that supervision on the

herbal medicine markets should be strengthened with this new method to warren the effectiveness of herbal

medicines.
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Table 1 Original animal specimens used in the present study

No. of
00 Voucher No.

R Collection location
specimens

Latin name

Bubalus bubalis

13 SS0001MTO1-10
SS0001MT11-13

14 SS0002MT01-08
SS0002MT09-11
SS0002MT12-14

20 SS0003MTO01-14
SS0003MT15-17
SS0003MT18-20

28 SS0004MTO01-22
S$S0004MT23-25
SS0004MT26-28

18 SS0005MTO01-12
SS0005MT13-15

Kangding, Sichuan
Xining, Qinghai
Tianzhu, Gansu
Xinxiang, Henan
Bengbu, Anhui
Jining, Shandong
Liuzhou, Guangxi
Yangjiang, Guangdong
Hengyang, Hunan
Xinxiang, Henan
Bengbu, Anhui
Jining, Shandong
Xinxiang, Henan
Bengbu, Anhui

SS0005MT16-18  Jining, Shandong
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Table 2 The identification result of specimens collected from herbal markets

No. No. of samples Format Collection location Species assignment
QRO1-QRO4 4 Horn tips Anguo, Hebei Bos grunniens
QRO05-QRO7 3 Horn wires Beijing Bos grunniens
QRO8-QR10 3 Horn wires Yulin, Guangxi Bos grunniens
QRI11 1 Horn wires Anguo, Hebei Bos grunniens
QR12 1 Horn wires Nanchang, Jiangxi Bos grunniens
QR13 1 Horn wires Lasha, Xizang Bos grunniens
QR14 1 Horn wires Wulumugqi, Xinjiang Bos grunniens
QR15-QR17 3 Horn wires Kunming, Yunnan Bos grunniens
QR18 1 Horn wires Chonggqing Bos grunniens
QR19-QR23 5 Horn wires Bozhou, Anhui Bubalus bubalis
QR24-QR28 5 Horn wires Beijing Bubalus bubalis
QR29 1 Horn wires Linzhao, Gansu Bubalus bubalis
QR30,QR31 2 Horn wires Guangzhou,Guangdong Bubalus bubalis
QR32,QR33 2 Horn wires Nanning, Guangxi Bubalus bubalis
QR34 1 Horn wires Yulin, Guangxi Bubalus bubalis
QR35 1 Horn wires Haikou, Hainan Bubalus bubalis
QR36-QR39 4 Horn wires Anguo, Hebei Bubalus bubalis
QR40 1 Horn wires Wuhan, Hubei Bubalus bubalis
QR41,QR42 2 Horn wires Nanjing, Jiangsu Bubalus bubalis
QR43,QR44 2 Horn wires Nanchang, Jiangxi Bubalus bubalis
QR45,QR46 2 Horn wires Yinchuan, Ningxia Bubalus bubalis
QR47 1 Horn wires Jinan, Shandong Bubalus bubalis
QR48 1 Horn wires Chengdu, Sichuan Bubalus bubalis
QR49-QR51 3 Horn wires Hehuachi, Sichuan Bubalus bubalis
QR52 1 Horn wires Lasha, Xizang Bubalus bubalis
QR53 1 Horn wires Bozhou, Anhui Capra hircus
QR54,QR55 2 Horn wires Beijing Capra hircus
QR56 1 Horn powders Chendu, Sichuan Pythium sp.
QR57 1 Horn powders Chendu, Sichuan Attagenus sp.
QR58 1 Horn powders Zhenzhou, Henan Trichophyton sp.
QR59 1 Horn powders Zhenzhou, Henan Archaeoattacus sp.
QR60 1 Horn powders Tianjin Tinea sp.

QRo61 1 Horn tips Baoding, Hebei No sequence
QR62 1 Horn wires Kunming, Yunnan No sequence

Table 3 The optimization result of different sampling amount

DNA concentration/ng- uL’l/DNA purity (A260/4280)

Samples

30 mg 60 mg 90 mg 200 mg
Bos grunniens horn 20.6/1.55 54.6/1.65 60.1/1.70 4.5/1.34
Bubalus bubalis horn 32.0/1.39 87.4/1.67 86.5/1.78 2.0/1.38
Capra hircus horn 23.8/1.56 55.5/1.78 52.3/1.67 18.7/1.39
Ovis aries horn 29.3/1.49 61.5/1.77 63.1/1.72 13.2/1.49
Bos taurus horn 20.6/1.55 61.2/1.67 67.3/1.80 7.2/1.58
Commercial medicine 20.1/1/45 55.1/1.76 57.9/1.80 8.1/1.23

@ KIBHFIA]: EBUREEN 60 mg B, ELA /K H] FERI s, 25 R SR B BHE 7 i 2 I,
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2K # 0.5 F1 1 h i, DNA WKJEALE 50~100 ng-puL ™ 2 KGAREGRMARHIERNY Col F55Hh

Z 6 (R 4); @ difbimfe: EHFEREA 60 mg. KIB HIRTF 93 ZK A R 5ROy SR B ol
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Table 4 The optimization result of of different water bath time

DNA concemration/ng-pol/DNA purity (A260/4280)

Samples
0.5h 1h 2h 8h
Bos grunniens horn 57.9/1.73 64.2/1.78 50.5/1.63 51.7/1.61
Bubalus bubalis horn 83.8/1.65 87.4/1.78 52.9/1.64 37.2/1.57
Capra hircus horn 64.5/1.71 93.1/1.81 58.7/1.77 51.5/1.56
Ovis aries horn 61.3/1.71 70.8/1.73 65.2/1.53 35.9/1.60
Bos taurus horn 62.8/1.84 67.8/1.83 49.3/1.61 51.2/1.60
Commercial medicine 54.9/1.77 56.1/1.79 37.8/1.78 39.7/1.61

Table 5 The optimization result of of different purification method

DNA concentration/ng ~uL"/DNA purity (4260/4280)

Solution B+phenol/chloroform/isoamyl alcohol, once

Solution B+chloroform, twice

Samples
Solution B+chloroform, once
Bos grunniens horn 56.6/1.60
Bubalus bubalis horn 77.4/1.48
Capra hircus horn 50.5/1.44
Ovis aries horn 67.5/1.43
Bos taurus horn 65.0/1.43
Commercial medicine 57.3/1.50

58.9/1.41 50.2/1.67
69.5/1.51 73.9/1.68
57.8/1.50 52.7/1.78
62.4/1.51 60.1/1.77
67.3/1.48 56.9/1.67
47.2/1.50 55.1/1.76
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Table 6 The intraspecific variable sites in the COI sequence of
Bubalus bubalis
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Table 8 The intraspecific variable sites in the COI sequence of
Bos taurus

Haplotype 508 571 Haplotype 12 50 157 184 265 382 502 607 634 646
Al A T Cl T C C A C A G C C T
A2 T C Cc2 C T T G T T A T T C

Table 7 The intraspecific variable sites in the COI sequence of
Bos grunniens

Table 9 The intraspecific variable sites in the COI sequence of
Capra hircus

Haplotype 11 220 226 235 496 499 601 Haplotype 151 334
B1 C T T C T C T D1 T C
B2 C C C T C T C D2 C
B3 T T T C T C T D3 T T
Table 10 The intraspecific variable sites in the COI sequence of Ovis aries
Haplotype 157 187 359 385 406 472 490 523 544 565 601
El T T T T C C T T C T T
E2 T C C C C A T C C T C
E3 T C C T T C T T C T T
E4 T T C T C C T T C T T
E5 T T C T C C T T T C T
E6 C T C T C C T T C T T
E7 T T C T C C C T C T T
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Figure 1 The NJ tree of COI haplotype sequences from Bubalus
bubalis, Bos grunniens, Bos taurus, Capra hircus and Ovis aries.
Bootstrap values of > 50% are indicated at the nodes.
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