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sampling inspection. However, it was difficult to determine the species of the adulterants and counterfeits by
conventional testing methods. Therefore, a total of 184 samples of the TCM decoctions and raw materials belong to
the prescriptions of above mentioned traditional Chinese patent medicines, including Bupleuri Radix, Bajiaolian,
Heimayi, and Shufuchong, were collected and authenticated by DNA barcoding technology. 111 ITS2 sequences
were obtained from 115 commercial TCM decoctions and raw materials of Bupleuri Radix, among which 71 were
Bupleurum chinense, three were B. scorzonerifolium, and 31 were closely related species in the same genus. In
addition, counterfeits derived from different genera, such as Ailanthus altissima (one sample), Saposhnikovia
divaricate (two samples), and Solidago decurrens (three samples), were also detected. 21 ITS2 sequences were
obtained from 22 commercial TCM raw materials of Bajiaolian, among which 15 were Diphylleia sinensis and six
were Dysosma versipellis and other species in genus Dysosma. For 22 Heimayi samples, PCR amplification of COI
sequence was failed due to genomic DNA degradation. Among 38 Shufuchong samples, 24 COI sequences were
obtained and only nine of them were the genuine species (Armadillidium vulgare) recorded in the Chinese Pharma-
copoeia, 11 were Porcellio laevis, two were Mongoloniscus sinensis, and two samples could not be identified
due to the limitation of database. This study demonstrates that DNA barcoding technology is suitable for the species
authentication of the decoctions of traditional Chinese patent medicine prescription. It is a conductive way for the

establishment of traceability system for the whole TCM industrial chain.
Key words: national drug sampling inspection; DNA barcoding; ITS2; COIl; market supervision

A N R R[] 24 7 SV ) A A R S 24 T
B TR 1R M R A ) W, T DA 24 ok
AT RG24 5 0T & 4 B A 56 A B E ) 48
FMIE R A 7 RIS 1 24 5T AT AR
597 MRYEAT S R IEANE, 24 54l 56 mT 23 B X 0 24 i
IS (FR X)) 202 S5, M4 B A 5 5 v
A P i 6 M B ek 36 A M W 36 5, Hrb [ K 2 a5
PAVPAT PR RSS9 = o AR T 5K 24 il 3 1) Bk, 2019
F A1 2020 AF b 35T 2 ok 56 BT 4 ) AR R R 2 41 4
HERTE A LW (7 a: =B &M\
FE L RUIE O T A ML Y R LS TR KA
A SR FNLE R RURL (Kb 7 R SE L B ES) E K
24 it IR AT 55, [R5 Ak T o R S R 2 M S
BRI )\ SV SR 2584 FR i iR bR 0 He ek
SRR AT IR RPERE 7T, B A & 258 i35 2505 &
R A P ATV R R DU R A 250 B A G
B, FE AT AR 58 BCH FUR 56, RIS 7 T S A AR R 77
EB D ROV G, (HASBERH 2 TR O ot B2 M

ST\ AR S B s ) R A b B 2 R, 2
2 B T ARE, I\ S B R S 24 A B SR R AE AN
[FbRE P AR 22 5, a0 )\ SE LM B R Fh 6045 )\ A 3
Dysosma pleiantha (1% T 44 £ Bl ) ) st
HIW AP A 044 R S A ) <\ A 3% Dysosma versipellis.
JII )\ ff13% Dysosma delavayi %5 ; S0 i 24 k4 3 J5 0 b
FERUA 22 il Polyrhachis dives. 4Pl 22 % #ijil Polyrhachis
vicina. 4§ 7% £ #il i Polyrhachis vicina £, T fid 44
W27 ZR S AN S IR A R SR, B R A PR S BR A
S R Ah i ds, B XA 22 il 4 Polyrhachis divest®, L7 #i¢
2% Ll B vk AntWiki (https://www. antwiki. org/wiki/

Welcome_to_AntWiki) | 75 i 5% Polyrhachis vicina 4
Polyrhachis dives [ Ik 5 44 . ek, (H [E 245 42) (2020
AR DU ) “ BT 1) 7R e A R 24 i oA ST 38R ) 245 4 A
R AR BB R JE T R (Armadillidiidae) 3
Y)°F gt Armadillidium vulgare®!. (- 5.4 %HZ 2K 5
W A IR, 73 FT7 AN 5638, MR AN [F) SCHkEK
P L BB IREL, ¥ AP B R Y dORE ) R
BRI A BFEE A [F] 44 Bk, A2 B R Armadillidium
vulgare. £ 4 Porcellio sp.. #f i §t {39 Porcellio scaber
S RNEST, AR BLAR 23 28 2 T k00, (o [ 2 ) (AR
14 Bl T R SR A b B 24 U5 9 2 B B} (Armadillidiidae)
& W B8 5% 5 R (Armadillidium vulgare). %5 1,
H 7 B A P AS — B, R 0 T 2 AN
— BRI

H 28 DNA SR 73 1 45 58 BOR B 25y h 25 %
JEFEI LA NN, Bt KB SEEGIESE, B R RE
V@M IDOIE 2T R N IRINE 3 /B RN 2T LN/ ¢
2] Jp v g 2SS ) B R K, 45 S 4R
AREEL BP0 PORE LA RS A AT A TR AR R TR
BB 1% AR (AN WA, ROk 8 22 1 v 24 4 7 n L A
MV I if 176 48 R A2 4 R R B 4 HL TR 24 8 D 2 A
DNA 2 JE 5 4; 1 % € 48 5 R N 7 g N (b [ 25
BRI A HZ W SO 2R LA A I E o 25 F
ORAIE I R FH 2422 42, A ST 40K H A 24584 DNA 671
fith oy 1% e H AR L IRREA AT A I

MR 57E
R ARSI R 212 0y SEERRE AR, (L4 3 i [



FRAGEE: DNA SIS ARAE K 5 24 it 4l 56 o 14 2 7F 58

1499

EETE LR RN AR R AR SR aw IS
BEORL) Ab 75 3B 40 TR A S 2 M R it 184 43,
TSR 28 R FEA 11547, %5 NDECHO001~
NDECH115; T & J\ fi1 ¥ 25 M ¥ A 22y, % 5
NDEBJLO1~NDEBJL22; 17 & ¥ i 5 7k v+ 4< 9 fir,
%% 5 NDEHMYO01~NDEHMYO09, i & i Hu ik B
7 38 43, 4i ‘5 NDESFCO1~NDESFC38; 7 # %5 17 It
4E 8 (Bupleurum marginatum var. stenophyllum) #x 2
44 (R H P B X R 1), & 1 B R B
2 M P 58 BT b AR TR AR R BRI ST R E, T
PS4260MT01~PS4260MT04; S8 i) i %o} HE 24 #4 #E A 1

B (b o 24 R E B 7R BE), 9 5 FDCHMY01;
s WSO B VS TR RE AR 20 1 (H = B I 4, N LR
B, 28 v [ BL 2 B ) Pt T i AL 4 22 R A B DR 2L O
SR} e o I i 35 %5 T D XA 22 i X Polyrhachis
dives, %i 5 AS2019MT01~20; i I H 75% £ B2 il
B EREA 34y, 4% 5 NDESFC39~NDESFC41. It 4h,
H GenBank F # 3-% %& B & Armadillidium vulgare . /1
#£ 52 31 tt Mongoloniscus sinensis- J% 1§ %1 Porcellio
laevis A1 HLAE 5 10 Por. scaber 24 #f COI [+ %1 11 % .
RFE G EVE LR 1.

DNAHEEL 7T SEHA AR A U 29 20 mg &

Table 1  Sample list and DNA barcoding identification results. /" referred to genomic DNA degradation and no PCR product

Sample No. Label name Type Best-match species Haplotype S.eqt.Jenf:e
similarity
PS4260MT01  Bupleurum marginatum Voucher sample B. marginatum var. stenophyllum BMS1 100.0%
var. stenophyllum
PS4260MT02  B. marginatum var. Voucher sample B. marginatum var. stenophyllum BMS1 100.0%
stenophyllum
PS4260MT03  B. marginatum var. Voucher sample B. marginatum var. stenophyllum BMS1 100.0%
stenophyllum
PS4260MT04  B. marginatum var. Voucher sample B. marginatum var. stenophyllum BMS1 100.0%
stenophyllum
NDECH002 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO019 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO020 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO029 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO032 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO041 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO048 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO050 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO053 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO054 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO059 Beichaihu Raw materials B. chinense BC1 100.0%
NDECHO060 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO063 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO066 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO068 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO073 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO074 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO077 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO079 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO080 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO087 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO096 Beichaihu Decoction pieces B. chinense BC1 100.0%
NDECHO006 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECHO008 Chaihu Raw materials B. chinense BC1 100.0%
NDECHO009 Chaihu Raw materials B. chinense BC1 100.0%
NDECHO011 Chaihu Raw materials B. chinense BC1 100.0%
NDECHO012 Chaihu Raw materials B. chinense BC1 100.0%
NDECHO028 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECHO033 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECHO099 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECH103 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECH104 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECH105 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECH106 Chaihu Decoction pieces B. chinense BC1 100.0%
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NDECH107 Chaihu Decoction pieces B. chinense BC1 100.0%
NDECHO044 Beichaihu Raw materials B. chinense BC2 100.0%
NDECHO046 Beichaihu Raw materials B. chinense BC2 100.0%
NDECH094 Beichaihu Decoction pieces B. chinense BC2 100.0%
NDECHO042 Beichaihu Raw materials B. chinense BC3 100.0%
NDECHO045 Beichaihu Raw materials B. chinense BC3 100.0%
NDECHO051 Beichaihu Raw materials B. chinense BC3 100.0%
NDECHO058 Beichaihu Raw materials B. chinense BC3 100.0%
NDECHO065 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECHO069 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECHO071 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECHO072 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECH082 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECHO083 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECH088 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECHO091 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECH093 Beichaihu Decoction pieces B. chinense BC3 100.0%
NDECHO005 Chaihu Decoction pieces B. chinense BC3 100.0%
NDECHO007 Chaihu Decoction pieces B. chinense BC3 100.0%
NDECHO014 Chaihu Raw materials B. chinense BC3 100.0%
NDECHO035 Chaihu Raw materials B. chinense BC3 100.0%
NDECHO036 Chaihu Raw materials B. chinense BC3 100.0%
NDECHO037 Chaihu Raw materials B. chinense BC3 100.0%
NDECHO038 Chaihu Decoction pieces B. chinense BC3 100.0%
NDECHO039 Chaihu Decoction pieces B. chinense BC3 100.0%
NDECHO040 Chaihu Decoction pieces B. chinense BC3 100.0%
NDECH100 Chaihu Decoction pieces B. chinense BC3 100.0%
NDECHO031 Beichaihu Decoction pieces B. chinense BC4 100.0%
NDECHO070 Beichaihu Decoction pieces B. chinense BC4 100.0%
NDECHO010 Chaihu Raw materials B. chinense BC4 100.0%
NDECHO021 Beichaihu Raw materials B. chinense BC5 100.0%
NDECHO026 Beichaihu Decoction pieces B. chinense BC5 99.6%
NDECHO034 Chaihu Decoction pieces B. chinense BC5 100.0%
NDECHO025 Beichaihu Raw materials B. chinense BC6 100.0%
NDECH022 Chaihu Raw materials B. chinense BC7 99.6%
NDECHO081 Beichaihu Decoction pieces B. chinense BC8 99.6%
NDECH108 Chaihu Decoction pieces B. chinense BC9 99.6%
NDECHO001 Nanchaihu Decoction pieces B. scorzonerifolium BS1 100.0%
NDECHO043 Nanchaihu Raw materials B. scorzonerifolium BS2 99.6%
NDECHO055 Nanchaihu Raw materials B. scorzonerifolium BS2 99.6%
NDECHO089 Chaihu Decoction pieces B. bicaule BB1 100.0%
NDECHO003 Hailaerchaihu Decoction pieces B. bicaule BB1 100.0%
NDECHO056 Hailaerchaihu Raw materials B. bicaule BB1 100.0%
NDECHO057 Hailaerchaihu Raw materials B. bicaule BB1 100.0%
NDECHO064 Hailaerchaihu Decoction pieces B. bicaule BB1 100.0%
NDECHO067 Hailaerchaihu Decoction pieces B. bicaule BB1 100.0%
NDECHO085 Hailaerchaihu Decoction pieces B. bicaule BB1 100.0%
NDECH109 Zhuiyechaihu Decoction pieces B. bicaule BB1 100.0%
NDECH110 Zhuiyechaihu Decoction pieces B. bicaule BB1 100.0%
NDECH111 Zhuiyechaihu Decoction pieces B. bicaule BB1 100.0%
NDECH113 Zhuiyechaihu Decoction pieces B. bicaule BB1 100.0%
NDECH114 Zhuiyechaihu Decoction pieces B. bicaule BB1 100.0%
NDECH115 Zhuiyechaihu Decoction pieces B. bicaule BB1 100.0%
NDECH102 Chaihu Decoction pieces B. longiradiatum BL1 100.0%
NDECH062 Beichaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO076 Beichaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO084 Beichaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO086 Beichaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECH090 Beichaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
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NDECHO004 Zangchaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO013 Zangchaihu Raw materials B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO016 Zangchaihu Raw materials B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO017 Zangchaihu Raw materials B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO018 Zangchaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO024 Zangchaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO049 Zangchaihu Raw materials B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO078 Zangchaihu Decoction pieces B. marginatum var. stenophyllum /B. chaishoui BMS1 100.0%
NDECHO097 Zangchaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO098 Zangchaihu Decoction pieces B. marginatum var. stenophyllum/B. chaishoui BMS1 100.0%
NDECHO061 Beichaihu Decoction pieces B. smithii BSM1 98.7%
NDECHO027 Beichaihu Raw materials B. yinchowense BY1 100.0%
NDECH052 Beichaihu Raw materials Ailanthus altissima AAl 99.6%
NDECHO023 Hailaerchaihu Decoction pieces Saposhnikovia divaricata SAl 100.0%
NDECH112 Zhuiyechaihu Decoction pieces Sa. divaricata SAl 99.6%
NDECHO015 Chaihu Raw materials Solidago decurrens SO1 100.0%
NDECH092 Chaihu Decoction pieces So. decurrens SO1 100.0%
NDECH101 Chaihu Decoction pieces So. decurrens SO1 100.0%
NDECHO030 Cuchaihu Decoction pieces / /

NDECHO047 Beichaihu Raw materials / /

NDECHO075 Beichaihu Decoction pieces / /

NDECH095 Beichaihu Decoction pieces / /

NDEBJL04 Bajiaolian Raw materials Dysosma aurantiocaulis BJL1 98.8%
NDEBJLO05 Bajiaolian Raw materials Dy. aurantiocaulis BJL1 98.8%
NDEBJL06 Bajiaolian Raw materials Dy. tsayuensis BJL2 99.2%
NDEBJLO7 Bajiaolian Raw materials Dy. versipellis/Dy. majorensis/Dy. difformis BJL3 100.0%
NDEBJL09 Bajiaolian Raw materials Dy. versipellis BJL4 99.6%
NDEBJL10 Bajiaolian Raw materials Dy. versipellis/Dy. majorensis/Dy. difformis BJL5 99.6%
NDEBJL01 Bajiaolian Raw materials Diphylleia sinensis BJL6 99.6%
NDEBJLO02 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJLO03 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL11 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL15 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL16 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL18 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL19 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL20 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL21 Bajiaolian Raw materials Di. sinensis BJL6 99.6%
NDEBJL12 Bajiaolian Raw materials Di. sinensis BJL7 98.8%
NDEBJL14 Bajiaolian Raw materials Di. sinensis BJL7 98.8%
NDEBJL22 Bajiaolian Raw materials Di. sinensis BJL7 98.8%
NDEBJL13 Bajiaolian Raw materials Di. sinensis BJL8 99.6%
NDEBJL17 Bajiaolian Raw materials Di. sinensis BJL8 99.6%
NDEBJLO08 Bajiaolian Raw materials / /

AS2019MTO01 Heimayi Fresh frozen sample Polyrhachis dives MY1 100.0%
AS2019MT02 Heimayi Fresh frozen sample Pol. dives MY?2 99.9%
AS2019MT03 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT04 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MTO05 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MTO06 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT07 Heimayi Fresh frozen sample Pol. dives MY?2 99.9%
AS2019MT08 Heimayi Fresh frozen sample Pol. dives MY?2 99.9%
AS2019MT09 Heimayi Fresh frozen sample Pol. dives MY?2 99.9%
AS2019MT10 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT11 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT12 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT13 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT14 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT15 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
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AS2019MT16 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT17 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT18 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT19 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
AS2019MT20 Heimayi Fresh frozen sample Pol. dives MY1 100.0%
NDEHMYO01  Heimayi Decoction pieces / /
NDEHMYO02  Heimayi Decoction pieces / /
NDEHMYO03  Heimayi Decoction pieces / /
NDEHMY04  Heimayi Decoction pieces / /
NDEHMYO05  Heimayi Decoction pieces / /
NDEHMYO06  Heimayi Decoction pieces / /
NDEHMYO07  Heimayi Decoction pieces / /
NDEHMY08  Heimayi Decoction pieces / /
NDEHMY09  Heimayi Decoction pieces / /
FDCHMYO01  Heimayi Control sample / /
NDESFC10 Shufuchong Decoction pieces Armadillidium vulgare SF1 100.0%
NDESFC11 Shufuchong Decoction pieces Ar. vulgare SF1 100.0%
NDESFC19 Shufuchong Decoction pieces Ar. vulgare SF1 100.0%
NDESFC22 Shufuchong Decoction pieces Ar. vulgare SF1 100.0%
NDESFC32 Shufuchong Decoction pieces Ar. vulgare SF1 100.0%
NDESFC34 Shufuchong Decoction pieces Ar. vulgare SF1 100.0%
NDESFC16 Shufuchong Decoction pieces Ar. vulgare SF2 100.0%
NDESFC18 Shufuchong Decoction pieces Ar. vulgare SF2 100.0%
NDESFC21 Shufuchong Decoction pieces Ar. vulgare SF2 100.0%
NDESFC39 Shufuchong Fresh sample in 75% ethanol  Ar. vulgare SF2 100.0%
NDESFC41 Shufuchong Fresh sample in 75% ethanol  Ar. vulgare SF2 100.0%
NDESFC02 Shufuchong Decoction pieces Porcellio laevis SF3 100.0%
NDESFC06 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFCO07 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFCO08 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC09 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC12 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC14 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC17 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC26 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC28 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC37 Shufuchong Decoction pieces Por. laevis SF3 100.0%
NDESFC40 Shufuchong Fresh sample in 75% ethanol  Por. laevis SF3 100.0%
NDESFC04 Shufuchong Decoction pieces Mongoloniscus sinensis SF4 100.0%
NDESFC20 Shufuchong Decoction pieces M. sinensis SF4 100.0%
NDESFC33 Shufuchong Decoction pieces Unconfirmed species (Porcellionidae) SF5 88.3%
NDESFC01 Shufuchong Decoction pieces Unconfirmed species (Porcellionidae) SF6 87.9%
NDESFCO03 Shufuchong Decoction pieces / /
NDESFCO05 Shufuchong Decoction pieces / /
NDESFC13 Shufuchong Decoction pieces / /
NDESFC15 Shufuchong Decoction pieces / /
NDESFC23 Shufuchong Decoction pieces / /
NDESFC24 Shufuchong Decoction pieces / /
NDESFC25 Shufuchong Decoction pieces / /
NDESFC27 Shufuchong Decoction pieces / /
NDESFC29 Shufuchong Decoction pieces / /
NDESFC30 Shufuchong Decoction pieces / /
NDESFC31 Shufuchong Decoction pieces / /
NDESFC35 Shufuchong Decoction pieces / /
NDESFC36 Shufuchong Decoction pieces / /
NDESFC38 Shufuchong Decoction pieces / /
MK236001 Armadillidium vulgare  GenBank — — —
MK236144 Armadillidium vulgare  GenBank — — —
MK236153 Armadillidium vulgare  GenBank — — —
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Continued
Sample No. Label name Type Best-match species Haplotype S.eqt.Jenf:e
similarity
MK236154 Armadillidium vulgare  GenBank — —
KT423963 Mongoloniscus sinensis  GenBank — —
KT424048 Mongoloniscus sinensis GenBank — —
HM385125 Porcellio laevis GenBank — —
KJ814239 Porcellio laevis GenBank — —
MN689283 Porcellio laevis GenBank — —
KM611660 Porcellio scaber GenBank — —
KP976545 Porcellio scaber GenBank — —

T2.0 mL EP; 5850 )\ M E LM B #E A H 75%
CBEPEIR T 5 W T, &1 25 ARk Bz, B FRE AR D) R
252 mm3 ) /NER BUZ) 50 mg B T 2.0 mL EP & [ |
W &I 2 BN 2Rk, H MM400 B 25 23R B X
(Retsch GmbH, Germany) #F & 2 min (555 30 1X); 1 &
(25 ) (2020 4R fiR DY) ek “ i 256 DNA % 7%
54y % 58 v A T SR ) AR R R AR AR, SR A A 2
[5 41 DNA $2 B 7 £ (DP305, K AR A4k B (b x0)
HIRA T AT S5, SRS FEAJEE 2H DNA.

S B R SRR AR A S UL e B ) B
RAME, BT 2.0 mL EP & B0 | R 1] HORT S A A &%
B AAMA, BT 2.0 mL EP A, IR BRI, 17 ik
BB INN 2 BN ER, F MM400 74 21 23T BE 4% (Retsch
GmbH, Germany) #F % 2 min (&) 30 7%); # B (o
Zy3) (2020 4R DY) Yo “ b 2444 DNA SRS 73 5
YRR T R o R AR G ARRT, SR I /4 R H
ZUEL K 2 DNA - HURA T & (DP304, RAR AR (A
30) AR AT BT S5, PRHS FE AR BE K ZH DNA.

DNA KRB FFI G RNEF K251 DNA
A oy T % e 1L bR 1 B i FE (DNA barcoding
SOP) 47 PCR ¥ $ 52 4017, L v SR8 AT\ A1 35 4 1
ITS2 J351), B uasC A B 60 g™ 3% COI T 4, & )5 %1l id
514 K BRI 32% 2. PCR Y™ 14 =4 4li4k 5 % i
ABI 3730 XL i F A HEAT X e) il 7

BaES WP RER PR, LRI &
X Je 5l WX, se4h, 1ITS2 /7 51 £ 1TS2 database (http://
its2.bioapps.biozentrum.uni-wuerzburg.de/) Hi R, F 4%

Table 2 Primers and PCR conditions used in the experiment*”!

P3i 5.8S M1 28S [X., x4 313 % FE A DNA % TS 7 51«
Z R WISCIRRIE T, 72 26 DNA % TR0 %5 5 &
4t (http://Iwww.tcmbarcode.cn)” AT 45 e . R
MEGAG6.06 (molecular evolutionary genetics analysis)
B, BT ClustalW k4T 2 P A1 HLx, SR F AR 42k
(N)) I RGRKE M -

#HR
1 DNAEREFFIZRENLE

KHFFEILW I 212 i #EAR, 22 DNA$ZHU.PCR Y™
B R R BB IR, 54T 183 10 BE A 3K 15 DNA 4 T 65
FP A (3 3), Horb i B 48 8 250 KR A 3RS 111 4%
ITS2 J7 41, 7 47 i SR AR AR A5 4 5% ITS2 )7 41, i
I\ A SE PG REAR SR 21 25 ITS2 7 41, SE 0L 7 8 4 1k
FEARZRASG 20 % COI 741, 5 BUIE R | SR i
WHEREAR RIS 27 25 COILP A . HoAx 29 1 A 5 (R 4
DNA [ fig )™ 5, R34 PCRY I 4
2 LEMARTAMRIRF DNAZHBEELER

115 3 T B SE 2R 2500 R B RE AR SL 3R A3 1ITS2 )7
F111 4%, FP A 218~233 bp, ELxE K& 239 bp,
FFAE 153N A p, FE50 N 18 AN EAAG B . A A= AT I
S bR A 1 R D3R4 1TS2 2 51, K J oy 229 bp, Lb it
JG TR AL, FEARME W 1. AE“Hh 2544 DNA T
g% 5 24 (http://www.tcmbarcode.cn)” i3k 4T 45 534
S, A SR AEAS ITS2 Fe HIARALRE e i Ff . 3
o TLFEAS EE X A< TE R} (Apiaceae) SEEH & fEA 54 EH

Locus Primer name Sequence (5'-3") PCR condition
ITS2 S2F ATGCGATACTTGGTGTGAAT 94 °C 5 min
S3R GACGCTTCTCCAGACTACAAT 94 °C 30 sec,
56 °C 30 sec,
72 °C 45 sec, 40 cycles
72 °C 10 min
COl LCOI1490 GGTCAACAAATCATAAAGATATTGG 94 °C 1 min
HCO02198 TAAACTTCAGGGTGACCAAAAAATCA 94 °C 1 min, 45 °C 1.5 min, 72 °C 1.5 min, 5 cycles

94 °C 1 min, 50 °C 1.5 min, 72 °C 1 min, 35 cycles
72 °C 5 min




-+ 1504 - 2% %4 Acta Pharmaceutica Sinica 2021, 56(5): 1497 -1508

Table 3 DNA barcode sequences gained in this study

Category Sample No. DNA barcode sequence No.
Commercial samples of four kinds of traditional Chinese medicine 184 156
Voucher samples of Bupleurum marginatum var. stenophyllum 4 4
Control sample of Heimayi 1 0
Fresh frozen samples of Heimayi 20 20
Fresh samples of Shufuchong in 75% ethanol 3 3
Total 212 183

Bupleurum chinense, 43 4 9 /N HLA5 L 15 4 FEA LL X
277 48 #] Bupleurum marginatum var. stenophyllum/

4515 Bupleurum chaishoui; 13 43 # 7 Lt it Ay 4 25 81
Bupleurum bicaule; 3 {34 LL X Ak 2550 Bupleurum
scorzonerifolium, 43y 2 A~ B A5 L 1 43 BEA L X o K
IH-L55] Bupleurum longiradiatum; 13 FE2s b Ay BELEH]
Bupleurum smithii; 143 4 Lt X A4 4 450 Bupleurum
yinchowense; LA LU 9w AR EL (Simaroubaceae) 5
5 &8 HA ) SLAE Ailanthus altissima; 2 3R 4 Ee ) Sy -
LB X e #8520 87 X Saposhnikovia divaricata; 3 17 #f 4

|II|||||\|III||||I|||||||I|||||||||||I|||||II|I|||I|III|||||\||II|\I|||||||I|||||||I||||I||||||||HIIIIIIIIIIII||I|||||||||l||||||||i|ll||||||

0 O

LL Xt > %6 L (Asteraceae) — 7 5 18 J&@ HE 4 — ki ¥ b
Solidago decurrens (/& 2), 4015 B LE 1.
3 \AEHHM DNAZHBEEER

22 1y T AR I\ A1 25 M PR A 3L 3R 45 1TS2 32 4l 21
%, FEHIK R 242~246 bp, LLXT G K N 246 bp, 1%
TE 32 AL A i (B 3), Loy N8 A AR, fE“
1 DNA 4 15 % 52 R 48 (http://www.tcmbarcode.cn)”
W AT 45 A, RAT 5 R R RE A 1T S2 J7 41 A AL B
o A . b, 15 R AR B /N BERY (Berberi-
daceae) L1 i J& .4 R 77 Ll 4i7 1 Diphylleia sinensis,

140 15

Figure 1 Standard DNA barcode of Bupleurum marginatum var. stenophyllum

[ I i IIII|I|I1I'| II'I|'Ir|[|IIII|JI'I I
5 8 ]

1w | 12 13 "

WWWWWMMMMWMWMWWMMWMWMWWWMMWWWW

“WWWMWWWWWMWMWMWWMW

WA
icata i 1 (55 A

weaRe PRI %) il
YCO00IMTO Saposhnikovia divaricata 100.0 4540 o127
$1097 Saposhnikovia divaricata 100.0 454.0 e-127
RC-$1097 Saposhnikovia divaricata 100.0 4540 e-127
RC-FHAG195 Saposhnikovia divaricata 100.0 4540 e-127
HAPOOT10 Saposhnikovia divaricata 100.0 4540 o127

P

weaae
YZ159
PSO638MTO2
GQ434498
TNY203

TBEZ0104

WwwmwmwwwwwwwwwMmMWWHMWWMMMWNMWMWWMWWWMWHMWMWWWWMWNWMM
" OO

[Solidago ] {—EWE) B

At ER

B PR il Bl
Solkdago decurrens 100.0 4320 o121
Solidago decurrens 100.0 4320 e-121
Solidago decurrens 100.0 4320 e-121
Solidago decurrens 995 4240 e-119
Solidago decurrens 995 4240 e-119

oL O]

3

Figure 2 Adulterants detected in the commercial samples of Bupleuri Radix. A: Saposhnikovia divaricate, B: Solidago decurrens
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I3 N3N 2 BEAR LU N/ NEERL R B =
B J\ 3% Dysosma aurantiocaulis; 1/ £ 4 Eb 5ty 75 i
J\ ff Y% Dysosma tsayuensis; 1 43 #£ 4 bt %ty )\ £ 3%
Dysosma versipellis; 2 f3 £ 4% Lt % iy J\ # ¥ Dysosma
versipellis/&t M )\ £ 3% Dysosma majorensis//> J\ £ 3%
Dysosma difformis, 739 2 ™ A5 AL PEAHLE R LK 1.
11 1111111222 22
112344444 5577789902 2278889112 33

1133203468 0102423403 5644684045 25

NDEBJLO1 CCCATTTCAG TGCGTTATCT GCTGCTCCCC GT

NDEBJLO2 T..CC.GT.. AATTCC...C AG...C.... .A
NDEBJLOG TT.CC.GT.. AATTCC...C AG...C..TT .A
NDEBJLOT T. TCCC. . GT AATTCC. CTC . GCATAT... AA
NDEBJLO9 T. TCCC. . GT AATTCCGCTC . GCATAT.. T AA
NDEBJL10 T. TCCC.. GT AATTCCRCTC .GCATAT... AA
NDEBJL12 DRSO 0 I KPR o

BDEBJLA3: o aiaianis Coish

Figure 3 Variables sites in the 1TS2 region of the commercial
Bajiaolian samples

4 Bk DNAZBEEER

AW T T T A5 BE M SRR AR 22 478, S %ot
HRZAMEEAR L0y, YIRIRAF PCRY W) . Hmr X
L 4 B2 N 9% AE T (25 £ il i Polyrhachis
dives) FEA 20 17y, B H:¥4 5 J5 i ] SE G = E 1T DNA 2
B PCRY 19 5258, s D) 3K 45 COlF 43 3 =4 . Wl
e R AR, K15 BAY B COI 4, A K JE A
657~658 bp, Lt XT 5+ B h 658 bp, 177 1 bp i A/fk
g, R3S AL, AR T HIRE WK 4, E“FZ
1 DNA £ 653 % %€ 2 4¢ (http://www.tcmbarcode.cn)”
Hh LSt 45 R R 5 0RE (Formicidae) 22 1 850 54 X1
Wi % il 4 Polyrhachis dives F. A f5 KA, AHALEE M
100%.
5 RiAikH DNAZMBLEEER

384 i B A HUR A FEARILSRAS COL P41 24 2%, 17
FIEER T 5 A FE 35 7 658 bp, #71E 215 N8 S A7 1, 3543

[
O
A

A

I

0

0

A

I
|
|

|ch

I
I
i

——re———fr——— 84—
> o

HNEAHAER ., TECHZiM DNA XS4 & R4t (http:
Ilwww.tcmbarcode.cn)” 1 3E47 45 T, SRAG 5 Rk A
A COIFF HIARMLLBE foe e O R . Ferb AL FEAR XSy
LI F} (Porcellionidae) £ 41 )& 24t B i Porcellio
laevis; 9 A< L X 4 HE LB} (Armadillidiidae) 45 HY
HJE Y S5 48 W H Armadillidium vulgare, 434 2
FAE AL 2 Oy REAS LR U LR} (Trachelipodidae) 52
W] d J& 34 vh A6 52 Bt Mongoloniscus sinensis, ¥4 2
U FE AR 55 35048 2 b e SR AL FEAIR T 90%, 17 AN R I e
FW Pk, BT COI 7 51 K4 2 NI B I 7% 31X 7 4 B A 5
Porcellio laevis 32 2 ¢ R i (E5). 34 75% L7
T R A3 3R A3 COLF B, 17 41 ot i Ja K 35K
658 bp, 17 1F 126 A48 A7 f, Je4r 2 N fs A, Hop
2 BEAR LR A 5 A B, L RE A L6 S T R
H. VRS R ILER L.

Wig

HhRR 24 JO KT R A A A R, R S
T JR) 2020 4F 3 K A 6 U0 T 25 W ANTF A LE Bl
&7, B THIE R 98 LK 2 i ANRF A ILE, B i 28
HEIR, 5 L 28.6%, il 1 12 HE A B0 AL JE B ik 4
WIAFEEE, VHEOT I I A& B0 E A AT
SE, 2 HEUTT A LB A G 7 ik O, 3tk TS
TORURL 5 A0 AT 5 e 55, IR A7 7E o B ) il
10 24 i 329 DR W PR Y 2 22 At SR B AR . R BRZG AE 2R 7
TR, SORMRA A e 505 15 A% et U R
SEHLR, K)om0 rh R 2 5 R, HE T B R A
LA A I AT G R T AR . BT R [ 2
) 24 AL I 7 2 D R R A ) B B
58 S5, e LA DX 70 S SRR A AL 27 23 AR 8L P A
I, AR 50K F DNA ST B AR S8 )\ £ 3 | R0
WSO BR80T T 5 R F SR R 2 6 AT 2 SR 0 il 465

SRR RO R 258, el R B — E 8

LT
IR
I

4 42 430
570 580

0

I

0

—

I

|
560 0 | 9
[

Figure 4 Standard DNA barcode and figure of Polyrhachis dives. A: DNA barcode of the COI region of Pol. Dives; B: Figure of Pol. dives
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NDESFC32
NDESFC34
NDESFC22
NDESFC19
NDESFC11
NDESFC10
Armadiliidium vulgare MK236153
Armadillidium vulgare MK236144
Armadiliidium vulgare MK 236007
Armadilfidium vulgare MK236154
NDESFC16
NDESFC18
NDESFC21
NDESFC39
NDESFC41
Mongolonis: KT423963
lonis ! fs KT424048
b NDESFC04
NDESFC20
——— Porceliio scaber KM611660
sl Porcellic scaber KP976545
:
T NDESFC33
——————————Porcellic laevis HM385125
NDESFC40
p——————NDESFC37
E] ——————— NDESFC28
NDESFC26
NDESFC1T
p—————————————NDESFC14
98— NDESFC12
NDESFCO09
NDESFCO08
NDESFCOT

|

NDESFCO2
Porceliio laevis MNG689283

Porcellio laevis KJ814239

Phylogenetic tree of Shufuchong and its adulterants

Figure 5
constructed with COI sequences using NJ method. The bootstrap
scores (1 000 replicates) are shown (=50%) for each branch

&, 4 2 M R H ) (https://www. zyctd. com/jiage) %L
g ih, M B 2015 4F DUORIZE T, H AT 2546
W A& AERE > T 60~T75 T, 1 “F8 S8 7 I A AN R
2T 15~25 78, BRI A LLGESEHA 7 78 24 “ Se i 4R
IS . 2017 4F, Wang 181} 7 65 48 6 25 ¢ i3k AT
DNA SIS TE, KT 65 Se 1 2544 1E W 22 64.7%.
A ST ER BUBR 25 44 9 SE /1L S8 W7 58 507 1) 91
AR A T, 3 71 4 B A BT Dy S8 24 04 5k 5 A0 b 5
B, 343 248 LU g SR A 250 o — R R P b g - S
1E it %8 81.3%; 147 K AS ok H A7 SR 0 R ORI SR, 7R
BRE ) AR R 2 A I A AR, Wi LB A )
T JEORHE Dy “ S 25 M $50R), AR e R AR s I
FIREE, VEAE S T I PR FH 24 22 00 S R A et
Tyt S VU SSRGS A B I G i e — R
A6+ S 3 e B3 SCHROR LA L O o bR 45

RUIBEH E o I RN, Hh 2584 17 R L A P
I i ABATSSRAFAE /N Sy B ORIV IR R, 75 Bk — 28
SR, LIS M TRk T . Ak, AHE FI U s 2
PRAE RN TS I REA, FATS2 FR B 2 x5 5
TSI P8 — B, S bR A4 R R S
FLORAT SR B FEAR, JL1TS2 7 41 22 LU 5 5 HE

SEHH B, 385 SCHERARIE 1 Hh T ) B RS R i
PR GEHH I R DRl —E . BRAh, L bR2E 4 R “ W hr
IRGE” B Ly bR 28 44 9 “HE I SR I REAS o, At AR
[F R K. 42 1, DNAZTERS R BEfE A 20 2
H 2R S TR S A, R 24 o M B N
PESLPIGES,, PR B AR M0 T R 3 B B & Pk
2 S 2 PR AR, VISR B Sa T H I

WifaZimt )\ ET I FRREAIR, 2ERFE, H
T T 3740 M Fe s AE A A T 65 76 - ([ A 2 A itk 4
B4 - (http://lwww.iplant.cn/rep/protlist/
4) ¥ JE B )\ 3E DT M\ A R U\ A 1\
¥ Dysosma veitchii. /> J\ f1 3% 1 2 B J\ A 3% 6 S
BB R E R, Horbar 4Ry R E R, B
i\ A BIAE A, HAR SIS N Y 167, BUE IR A
AR NN RIS . AT R I 22 43 )\ S 55
Y BEA TR 15 R A L A e LA T IR SR
R, o5 ARAF T IR A B 71.4%, A K AT B2 52 R
THPAE BRIE L, RAZH AR X 4 B 7 W faf 5 R
F1 & P, {505 S0 ST 35 AL P Rl /R )\ A 38 R
7, ST IR ZM S R B R HER RO, N N o
WA o AL, RIS A oy ARALL, AR S 4 X
ANBERIBKL-GJE A g R 8 S 9 MR R
FH Oy B 1) 245 VL — T 7K 72O, R 2 s je Tl 5 )\ A 2
MRFEREL RN 2 —, R k)L EEEYkILt
Sinopodophyllum hexandrum #% i 5% F“ Wit f& 50 48 4 Fi
bR 52 55 A 29 (CITES)” i 3% 11 (http://www.cites. org.
cn/citesgy/fl/201911/t20191111_524091. html). i it 1]
T, KR B A 24 R R A S 24 I AR AP 0 B, /b Bk
i DR 3E SR 245 R BT TG 1 SR A2 3 A B A5 AT R, OF
16 FH 400 45 T HE 1 110 ol BT 5 U S RV A P A AR
VB AR 2P AR SR, DLERIIE 250 SRR e e P & .

SR ASCER R SR FH <R R kAR N /N KRS I L
77 e T L FE N 2 DNA BE A, H 2 B asORe AR A
/N, B EAY 8 mg e A, HUASTHIE AT K AR 3R A R UK
J I COLFF A 3 7=, T iZ 0 ) 3 SR 4 b 4 5,
ARV SR HEAT ] . 2T H R Bk 2 o N T
FRBE, AT AE TR G BE L FE AT VE AR HURE, 22 DNA 51 %
JE J5, KRG H Z4ERY, B RS A T R a2 A LK SAR
K B2 DR B i S I A L B R

BRI AN A% B 2016 4 i H BE A T 90 0 il A2
2307t, Z i lal, HAimiiath e fr100~1557t.
WA Z RS, S HAIRTE AL &
I AL RN 2 % W R S5 1R 4H 07 Hh B0 R a o, Lok
VL LR 7 R e PR 2 R R T AR A A 2 R
7, FE T COI P41 ml 28 5E H 1T & B 4 i 22 /b Sk U
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F3NAFFEHG 3P, IS RN 37.5%. £T£
BB E HFRTE P R B W oy K L FR TR A,
HARMMMILTFEIDFRERANEE (HIEXH
FETIT) A SR v 2 € 1 24 400 B S5 B Wk () 1 S 254
B 2R B B2 A 0 AR SR B P AT R
MR, BB R A 25 4 7 B TR R R, B R
FR 2GR B R R 24 AR P I Al [ IR S R S R A
ot 65 5 LA B0 e, FH DA K FRAE, PO pl e, BE BE
% ORAIE P 24 0% R0 R 24 5 &, [ RE S R A B A 7R B
JHAR O, 3T B BN BRI B2 M R T, BRI
WA

PR e v 24 5, R R S0 K6 H 25 ¢ R
1 W5 B A A AN B GG 0 E, 2018 4 [ 5 24 i I B LR
RATCHGRP R EER G TAETR), e il
VEHEAN IR AR R EETRIG. Gt 8uE R M,
% LA St 2% SR WL, 2019 4F 4 [ vh 2544 K A0 il 3
14 £ H% 3l 91%, 5 2018 4F T 3%, A 7t 45 R
B SBTER A RIS, LT
SERFEECGHRE VCBRFZEMEES T KM EE
e AE e g e A TR [ K2 5 vr o 1 4 5
FoR A R, K 118 FHd B R RE AR HEAT PR 4 A, 4
FR I 24 i FLIR 5 (25 O A — 5 4350 12
it = I (L 5 1€ Stachyurus himalaicus (/)N i@ %) A1 12
it 6 B 45 Bk Hydrangea davidii, It b & 77 7€ 9F 5 184
HL P2 BT DNA Z B RSB AR 6 126 #HE RS A B
i HEAT %8, K B 2R WA TS BORL (1 % 95 B Cyperus
nipponicus F1 % 2 R} Hi7 11 % 25 4/ Veronica persical®;
BT 2 G pk VA 55 Uk RO RE AR HEAT %500, R
PR R FE AFTEEE A EHA SR, (HAR
RE g IR Dy i L SR R, R R W, X F
25 RO B IR AT SR AN RERA MR, A, T DNA %
TEAE 73 T % B BOR, Re A ROK: H R 2568 J iR R Ptk
SERVFFEAS B R KR O 5, A B T RS 25 6 T 4, R T
TGN\ AT | PR S5 R A B T v R 2 ) B b 2 6
M5, AT T g 25h B S, T AR 48 S 1
BUXT 2 i AR HEREAT BT, (R 325 AR SR T A
2, B K25 S5 Bh T S A 2 R AR R
A e A A R WA R, 4RI R 24 22 4

R BB o7 AR Sl U B BB AT R RS
E S TR AR S EAR G R T ORI E S S
S AR, AR S 5 A4S 40 LA OB BR i R AR AL
AN ST AR AUR R S5 T AR, SRR Y L R E 6 4 B S e
Pt BARIE e MR R E D T A

FUE RS A S FE N B TCATAT R 2 R
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