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Abstract: Objective In order to study the application of DNA barcoding in the authentication of Chinese patent medicines, Sanqi Tablets were
used as the object to investigate the applicability, specificity and precision of this method. Methods Fifteen batches of commercially available
Sanqi Tablet samples were collected. The conditions of DNA extraction for Sanqi Tablet had been first investigated, and the DNA was used for
testing the applicability of the methods such as PCR amplification, sequence acquisition, and species authentication in the principles for molecular
identification of traditional Chinese materia medica using DNA barcoding. The specificity and reproducibility of DNA barcoding in identification
of Sangi Tablets and its adulterations from the roots of Panax notoginseng, P. ginseng and P. quinquefolius were also studied. Results The Sanqi
Tablet sample with an amount of sampling to be 100 mg and a water bath at 56 C for 8 h gave an average concentration of 60.7 ng/uL and then
the PCR amplification, sequence acquisition and species assignment were all successful. The ITS2 sequences of P. notoginseng, P. ginseng and P.

quinquefolius were all 230 bp in length, and there were seven stable SNP loci between P. notoginseng and P. ginseng, P. notoginseng and
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P. quinquefolius. ITS2 sequences could be successfully obtained from lab-made and the adulterated Sanqi Tablets, and the Sanger sequencing

chromatograms of different ratios of P. notoginseng and P. ginseng mixtures, P. notoginseng and P. quinquefolius mixtures had heterozygous

peaks with corresponding peak height ratio at SNP positions. The repeatability, intermediate precision and reproducibility were all in line with

the requirements of “General Regulation 9101 in the Chinese Pharmacopoeia. Conclusion The ITS2 sequence can stably and accurately

authenticate the raw materials of Sanqi Tablets with substantial specificity and precision. The DNA barcoding identification method of Sanqi

Tablets will provide a new technical tool for ensuring the safety of Sanqi Tablets in clinical medications, and provide reference for the

identification of other single-herb products documented in the Chinese Pharmacopoeia.
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F1 HRAXREEERITS2 FHERES

Table 1 Sample information and GenBank accession numbers

FE b g5 Ry KE ITS2 &35
SQPO1 =+thH AR R E R R R PR A &) MN414284
SQP02 =+thH AR R E R R R PR A &) MN414285
SQP03 e a R R R R A R A MN414286
SQP04 e E R R R R A R A 7 MN414287
SQP05 e A R R R R A R A 7 MN414288
SQPO06 =+thH AR R E R R R PR A &) MN414289
SQP07 =tk R M B R R R0 TR A &) MN414290
SQPO8 =+tH AR R B R R R PR A A MN414291
SQP09 e R s R R R A R A 7 MN414292
SQP10 e A R R R R A R A MN414279
SQP11 =tk WAL E R 25 A IRA 7] MN414280
SQPI12 =tbH I g 2l BR A F MN414281
SQP13 =tbH VU AR R 257 PR 2 ) MN414282
SQP14 =tH VY IR 2545 B 2 ) MN414283
SQP15 e a PRI AR RN B 2 AR A PR A 7 MN414314
PSSQO1 =+ ZEg 3 MN414301
PSSQ02 =t Pzpdll MN414302
PSSQ03 =t ZEg 3 MN414303
YCSQ04 =t =R MN414304
YCSQO5 =+t R R E R R R PR A &) MN414305
YCSQO6 =+ rp ] 2 24 ) 2 e A b 5 B R B 2 B 2 F AR 50 T MN414306
RSSQ07 =+ Hp Bl 2 AR e A MN414300
PSRSO01 NS MR MN414293
PSRS02 NS ML MN414294
PSRS03 NS ML MN414295
YCRS04 A& FEER MN414296
YCRS05 ANZ A R R R R A R A 7 MN414297
YCRS06 A& r ] 2 24 ) 2 e A 5 B A B 2 B 2 F AR 5 T MN414298
RSRS07 A% w2 S R S B MN414299
PSXYSO01 [lipe S FEER MN414313
PSXYS02 WS ML MN414312
PSXYS03 [lipe S MR MN414311
YCXYS04 [lipe S FEER MN414310
YCXYSO05 WS R R R R A R A MN414309
YCXYS06 [lLipEee S r ) = 2 2% g AL 5 B RN B 2 B 24 FH ARV 9T MN414308
RSXYS07 [ipe Hp 6 2 S e S B MN414307

F2 =t. ASHEESHITS2 FIERS

Table 2 Accession numbers of ITS2 sequences for P. notoginseng, P. ginseng and P. quinquefolius downloaded from GenBank

Yol kelacy

—t AY271919. HQ112434. HQI112435. HQ112436. JX996143. JX996144. JX996145. MH345105. MH345106.
MH345107. MH345108. MH345109. MH345110. MH345111. MH345112. MH345113. MH345114. MH345178.
MKO087943. U41684. U41685

A& AB043871. AB043872. AJ786235. AY233326. DQ284918. HQ112415. HQI112416. JX996141. KM207674.
KX674875. KX674876. KX674877. MF096544. MF096545. MF096546. MF096547. MF096548. MF096549.
MKO087942. U41680. U41682

Piv¥ES HQI112439. HQ112440. JX996142. MG217816. MG217889. MG218783. MG219300. MG219313. MK087944.
U41687. U41688. U41689
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Table 3 Investigation and results of factors affecting DNA
extraction of Sanqi Tablets

HIURE B/ KR E K I TR)/ ek i/

e e e e " (ng-pL ™) Ao/ Arg0 PCR TR
1 50 65 2 20.0 176 ¥ W)
2 50 56 4 233 171 ¥4
3 50 56 8 25.8 163 F )
5 100 65 2 24.1 1.81 ¥
6 100 56 4 30.8 171 F )
7 100 56 8 44.8 1.83  F )
9 150 56 2 25.4 160 )
10 150 56 4 439 1.65 ¥R
11 150 56 8 60.7 1.66 ¥ IR
13 200 56 2 40.9 1.68 ¥R
14 200 56 4 55.2 1.64  F IR
15 200 56 8 85.6 173§

M123456789101112131415 CKM

2000 bp
1000 bp
500 bp
200 bp
100 bp

CK-FAMEXHI®  M-Marker 1~15-=-E} SQP01~SQP15
CK-negative control M-Marker The samples in lane 1—15 are
SQP01—SQPI15

1 WE=tREIRAFS PCR 8GR BIKEN LR
Fig. 1
available samples of Sanqi Tablets
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PCR amplification results of 15 commercially
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X S S S T B W P AN BRI ) F . P notoginseng, [P, notoginseng[pl; P. pseudoginseng var. notoginseng [p]l(=-t)

G5 RS Wik
Y1301030
SN02MT31
SN02MT30

P. notoginseng
P, notoginseng

P. notoginseng

JF BRI Y% M E i
100.0 456.0 e-128
100.0 456.0 e-128
100.0 456.0 e-128

2 WEZERMAHER ITS2 FHIE “P2M DNA ZHBLEERE” hHEELER (UL SQPO1 Afl)

Fig. 2 Identification results of ITS2 sequences obtained from Sanqi Tablets commercially available samples in “DNA

Barcoding System for Identifying Herbal Medicine” (taking SQP01 as example)
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1112 22
2334484670 11

8243630057 68
TCCCTCTTCT CC

=1 (HD
= (H2) e Y.
=L (H3) ----- T. CT. T.
= (HA) e C.
P
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Fig.3 Analysis of NJ phylogenetic trees and variation loci

based on haplotypes of P. notoginseng, P. ginseng and P.

quinquefolius
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ACCCATCATTCCCTCGCGGGAGTCGA TTAAAAGC GTTGCGCTGTCCTCGA CGC GC
10:0 140 200 210 220

e e vy
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140 200 210 220

v It P oV Aot

ACCCA TCATTCCCTTGCGGGAGTTGAG TAAAAAGC GTTGCGCCGTCCTCGACGCGC

140 200 210 220

s W /\ANV\A/\A/\/\/\A/\A/\ iy DA

ACCCATCACTCCCT TGCGGGAGTTGAG TAAAAAGC GTTGCGCCGTCCTCGACGTGC

140 200 210 220

oot AR 0 et it
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200 220

o oW Ao

’ ACCCATCATTCCCTCGCGGGAGTCGA

TTAAAAGC GTTGCGC TGTCCT CGA CGC GO
140 200 210 220

oo I s Ao

AC(..CATCA'ITCC(..T(..GCGGGAGTC(.—-A'\

TTAAAAGC GTTGCGCTGTCCTCGACGCGC
140 200 210 220

/\/\/\/\/\AMM/\/A/\A/\/\/\NV\/\‘A a1 A ol

AC CCATCAGTCCTTTGCGGGA GTCGAG TTA,AAA(;C GTTGCGCCGTCCTCGACGTGC

200 220

S J\/\WN\/\/\’~/\AA/\A el Pounainn et

ACCCATCACTCCTTTGCEGGAGTCGAE TAAAAAGC GTTGCGCCGTCCTCGACGTGC

140 200 210 220

ACCCATCACTCCTTTGC GGGAGTCGAG TAAAAAGC GTTGCGCCGTCCTCGACGTGC

140 200 210 220

0 A M/\/\/\/\/\/\/v\/\/\ A1 R, MMAM!MM&AMVM

B4 =ZtRR=t5A%E. BFESTRIESILHIMBH=t RN FiIEE

Fig. 4 Sequencing chromatogram of Sanqi Tablets and adulterated Sanqi Tablets made from different proportions of P.

notoginseng, P. ginseng and P. quinquefolius
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AE SR Y 19 My 2 R DR L0 B AR T B R RE V5 T
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Wb T AT AT ST, A R AR T AR A A
ARREBEAR, BEFEABRMEENGTRS . L
IR DNA SEASHER B A DNA 7245 T+
ARAE %2 (1) b T7 15 % 8 v LA TR )R T
56 K T S R SR RIS R AR T B
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