-

- 3E -
ET RS EFAMARAPAEASHENS TEERR

> 1 g2 N 1 3 4 1 S 1ok N e . y
X s, KA, b, L, REET, BRIPT, BRORT (1 E 2 K TR, L 100050 2. HE 2R
K, HEE 2111005 3. TG EE 2k, FRM 450000 4. I /R BRI A, IA/REE 150000)

WEBH Zi—HERTFPRGTEHEGMBHE G TEMN Tk, Tk KEATH LM eee) T 11 # 54
e B LR 15 A AT A ARSI AT R B 40 DNA 4250, 8 T 128 3L B R Boxd & Al o B LR AA o A PL A7, AR 48 £ 745 5
At AR kel R 5 55 RS MR I A RR T BT R Sl AR A, 2 A R A R B R A B4t KRB (PCR) 77 ik 77 3 5 44
M BT R T G AR S AR B R At kAT A e B e R, R S T LA 1 PCR K
R, LA E B3 /£ 200 bp WL A A —FWT &, HbRA R ALT ., EIRALE PCR L5753, & A T DNA &g+
AW, i B F 5] 4 PCR 738 T A 26 ) B A ke 2544, 3833 R 62 2 PCR A i 7T v 205 7 2 4% e 26 44
B B P AN R A R . 7 ok B AR O Bik RABE A AR R P R 2 P A S 2 A e A KRR A
KEER: B A, bR 4T KA

doi:10. 11669/cpj. 2024.01.003  FE4FEE:R282  XEIRE:A  XE4HS:1001 —2494(2024)01 - 0018 — 11

Molecular Identification of Chinese Patent Medicine Containing Zaocys dhumnades Based on 12S Gene

LIU Jingjing', ZHANG Zhongmou’, DAI Zhong', YANG Jingfan’, XU Beilei*, KANG Shuai'",
MA Shuangcheng] * (1. National Institutes for Food and Drug Control , Beijing 100050, China; 2. China Pharmaceutical University ,
Nanjing 211100, China; 3. Henan University of Traditional Chinese Medicine, Zhengzhou 450000, China; 4. Harbin Business Universi-
ty, Harbin 150000, China)

ABSTRACT: OBJECTIVE To establish a molecular identification method for the adulteration of Zaocys dhumnades in Chinese
patent medicine. METHODS  Eleven kinds of Chinese patent medicines containing Zaocys dhumnades and 15 kinds of Zaocys dhum-
nades and their adulterants were collected. The total genomic DNA was extracted from all samples, and the comparison and analysis of
Zaocys dhumnades and its adulterants were conducted based on 125 gene fragments. The universal primer sequence, the specific primer
sequence and the primers and probes used for fluorescence quantification of Zaocys dhumnades were designed according to the differ-
ence points. Different PCR methods were used to amplify the DNA of Zaocys dhumnades contained in the medicinal materials of Zaocys
dhumnades and Chinese patent medicines respectively. The reaction system was optimized and the tolerance and adaptability of the
methods were investigated. RESULTS The specific PCR technique of Zaocys dhumnades was established. All the authentic Zaocys
dhumnades had a clear band around 200 bp, and other adulterants had no band. Fluorescent quantitative PCR method was established
for the identification of Chinese patent medicines with low DNA content. CONCLUSION The medicinal materials of Zaocys dhum-
nades can be effectively identified by PCR amplification with specific primers. Fluorescent quantitative PCR detection can effectively
identify the authenticity of Zaocys dhumnades in Chinese traditional medicine. The method is specific, rapid and sensitive, which
provides a reference for the identification of Zaocys dhumnades in Chinese patent medicine.

KEY WORDS: Zaocys dhumnades; Chinese patent medicine; molecular identification; fluorescence detection
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GRS AW EARAE H 2575 1 755
FME 2501 2 BORTT B 1A RO K, I AF ok DNA
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Tab.1 Information of Chinese patent medicine samples containing Zaocys dhumnades

No Sample name Batch number Dosage form Prescription medicine quantity
1 Shexiang Fengshi Capsule 200605 capsule 7
2 Huashe Jieyang Capsule 200601 capsule 16
3 Huashe Jieyang Tablet 20200903 tablet 16
4 Eucommia Zhuanggu Capsule 200101 capsule 23
5 Cold Dispelling and Collateral Activating Pill 19013359 Big honey pill 12
6 Bai Dian Feng Pill 201001 Concentrated water pill 15
7 Fengshi Antai Tablets 020200704 tablet 25
8 Green General Pill 201101 water pill 1
9 Bu Jin Patch 200902 tablet 18
10 Black Snake Antipruritic Pill 201002 Concentrated water pill 11
11 Fengshi Gospel Pill 200901 Big honey pill 19

R2 WAAMHERELE

Tab.2 Sample information of snake medicinal materials

No. Latin name Genebank No.
1-5 Zaocys dhumnades AF236676
6 Ptyas mucosus GQ225675
7 Deinagkistrodon acutus AF236686
8 Bungarus parvus AF236684
9 Vipera russelli siamensts Self detection sequence
10 Elaphe taeniura AF233940
11 Rhabdophis tigrinus AF236679
12 Dinodon AF233939
13 Gloydius brevicaudus JX661212
14 Elaphe carinata AF236674
15 Elapherufldorsfa AF236675

T2y 2024 4 1155 59 B 1
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TRAIR , T T IX ARG flE A R A .

1.2.2 SRl I/ di i/ 41455 4 DNA #
UG (bt RARAE LB A R A F] ) 5 2 x Tag
Plus Master Mix (g 5% i MERE AE IR A BR A A
Premix Taq[ 5 /E9) T/ (K% ) A R 7] 5 GelRed
(At H A H AR AR A T ) ;100 ~ 1 500 bp
DNA Marker gt A= TA= 9 TR (_F3) B0 A B
)] BRI 519 7 51514 F3 : GGCTGTA-
AAAAGCCATAAGCCACACTAA ; R1: CGGTTATTAGA-
CAGGCTCCTC, 453 52 81 ¥ 19 5 %1 A F2: ACACTAAC-
CACCACCTAATAAG; T2: CAGGCTCCTCTAGGTTGT-
TATGGGGTACCG, D) St s i 5 14 F: CGGGCT-
GTAAAAAGCCAT; R: GGCATAGTAAGGTATCTAATC;
FAM5'-CCACACTAACCACCACCTAATAAG-3' TAMRA-N,,

R3 BRIIMESEREINNEL

Tab.3 Universal primer and specific primer information

(A TAM TR (IR A BR A "l A A o

2 K &k
2.1 54kt

224 2020 AF R CH [E 24 i) 5 A g 3 5 05
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B 55 HAt O it g 7 91 22 18] 9 22 567 5, ] MEGA. ¢
F X PR ST PP 1, B T 3k 48 SNP A 5 M T 51 4035
%44 Oligo7 11 NCBI ] Primer — Blast, %11 H fEf%
P S e T 08 3501 221 S R S A A T T L
PG, SEmF 52O PCR RN 51 ) FER S, A5G PCR
R AR 3

Primer name

Primer sequence(5'—3")

PCR Reaction conditions

F3 GGCTGTAAAAAGCCATAAGCCACACTAA 94 °C 5 min;94 C 30 s
R1 CGGTTATTAGACAGGCTCCTC 50 C 30 s,35¢;72 C 5 min
F2 ACACTAACCACCACCTAATAAG 95 C 5 min;94 C 30 s
T2 CAGGCTCCTCTAGGTTGTTATGGGGTACCG 67 °C 455,30 ¢;72 °C 5 min

CGGGCTGTAAAAAGCCAT
GGCATAGTAAGGTATCTAATC

Forward primer
Reverse primer

Probe

94 °C 3 min
94 °C 30 5,60 C 30 5,40 ¢

FAMS5'-CCACACTAACCACCACCTAATAAG-3'TAMRA-N

2.2 % DNA #£ 3

2.2.1  pRZyph i DNA $2H0 ST JeBGE S e
KR LA, AT EEHLAT BOH R o PRI
50 mg K, B 2 mL B0, A S00 L. PE 26
WA 20 L Proteinase K(20 mg - mL ™) B EM
IR, 56 COKIER . fINA 500 Wl (428 ( Tris 40
A - = bt B (250 240 1) 58018 2], i, 78
12.000 r + min ™' B0 5 ming HE —IR, K LIERE
BB 2 mL B0 H A 0.7 A5 AT ST Y Y
( =20 C)IRA], AEH IR 12 000 1+ min ™' B0 5 min,
F B A1 mL AR5 70% T W vk
DNA Y€, Z A& 5 min, 3 B, BEE I, )
T 7€ DNA JiiEH A 50 uL CE Buffer(pH =9.0)
WU E DNA, DNA FEACTE -20 C A4 IR AT,
#Ho

2.2.2 iz DNA $REC HUTENS 45 JUR AU
R AL RO ML, R AL B, OPRIR1 g B,
0. 14 mol « L™" G AL TS , N A PVP, 58 & 1iff
VS I K BIF B oh 0 U R S0 mL B0, TE
8 000 r - min~' B0 5 min 57 B, R4
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70% 2, BEVS R TITE, 20 CH'E 12 h, BRA%E
FUAN, Hofth v 2 AL 20T B BILET I ks o FR IR
A50 mg, K FH LI/ 4 ML/ 414U 3% R 41 DNA i 248
A&, He i B A5 dE 4T DNA 4 B, DNA Ff A
TE =20 CH&MFTFIRAE, %

2.3 Gk A SR PCR # o
2.3.1 PCR ZAfFLfL  XFig2E 254 PCR SN 4%

HiAE. PCR AR &R 25 wL, f14f 2 x Taq Plus
Master Mix 12. 5 pL, FFF519745 1 wL(10 pwmol) ,
DNA #iff 1 pL,ddH,0 9.5 pL,51¥ REEILFE 3.
FIFH SRS eS| ) B2 T2 847 PCR T H.
It UF HZ KA PCR [, HARE LS5
W4,

F4 RoBmEARN(PCR)FREGCERERE

Tab.4 PCR specific optimization factors and variables

Investigation contents Review parameter gradient

57 .59 .61 .63 .65 .67 .69

Annealing temperature/C

Number of cycles 25 .30 .35
Amount of DNA template/ng « pL ! 1.10,30.60,120 300,500
Annealing time/s 25 .30 .35
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2.3.2  Jrikimt g A Life Proflex
3 x32 PCR #"1#44% .T 100 Thermal Cycle PCR 33X
I BGI 2 x Super PCR Mix,2 x Taq Plus Master Mix
XA e 5 R gy S PCR D5 ik EA T it %2
MEE

2.3.3  TREEMTEEE M EAIER SRR
Rtk PCR SEHITFIER 2 2 WA 15 HiLkE i AT
E AR Sk PCR 57 1k A PR AGI

2.4 ok E PCR KB4 1 i 94 oL

2.4.1 FOtEt PCR FIRHEL LUK 2 gkl
#1424 DNA B, #1720 2 i PCR I Hoil i 5 %€
PN ZEMAL PCR I, B4 SHULEK S

x5 HWAREPCRUCEFSRE
Tab.5 Optimization factors and variables of fluorescence quan-

titative PCR

Investigation contents Review parameter gradient

Annealing temperature/ °C 55 .60 .61 .62 .63 64
Annealing time/s 5.15 30
Amount of DNA template/ng + L -1 1x10791x10751x10°4.1x10 73,

1x10-2.1x10-1.1.10.100
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10 pL, I RS |90 B (W 10 pumol - L71) 4%
0.4 wL,DNA #4i4t 1 wL,DNF 2 uL,ddH,0 5.8 pl.
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HLUK R, S5 R AR AL E 2 200 bp Kb ¥ al UL 2%, 4
EU IRTC 25T , BERA B4 B 2 D 3 5 225250
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B IR AR AL, A T7 254 Bk 23 o 7
161,19 Bk, BRTFABALSD, =R plZisbir K £,
A o LA, B URRLIK AR IR I, 5 R ALAE
07 RA— B PR AR o XDy , i
1 NCBI 4 blast FEXS 751, e 45 24 1 78 75 AR5 AL
Rl ok BRWE, Her o2 DNA 200 B 4 0
LI 2,

300 bp g
200 bp —
100 bp —

M — Maker( M\ _E 3| F KK A 1 500, 1 000,900 800,700,600 500,400,300,
200,100 bp) 51 - 28 32 ~ ZL i SR IE;3 — EHRIE;4 - FRIEIE;S - IREELE;
6 — FEDESRNG ;7 - MAHHRIE ;8 - KRN 9 — SER A IEKE; 10 - #ig; 11 -
T BUE 5 12 — A HERR i o

M — Maker ( The molecular weight from top to bottom is 1 5001 000,900,800,
700,600,500 ,400,300,200,100 bp), 1 — Blank; 2 — Elaphe rufldorsfa; 3 -
Elaphe carinata; 4 — Gloydius brevicaudus; 5 — Dinodon; 6 — Rhabdophis tigrinus ;
7 - Elaphe taeniura; 8 — Vipera russelli siamensis; 9 — Bungarus parvus; 10 —
Deinagkistrodon acutus; 11 = Ptyas mucosus; 12 — Zaocys dhumnades Standard.

B 1 12S 3 5] 47 PCR 4 4 4 fix v vk B

Fig.1 12S Universal primer PCR amplification gel electrophoresis

M 1 2 3 4 5 6 7 8§ 9 10 11 12 13

300 bp —»

200 bp —»
100 bp —»

M — Maker ( JA_F 3] FAKYX 4 1 5001 000,900,800 700,600,500 400,300,200
100 bp) ;1 — SRR 2 - B KURBEHE ;3 — TEMEARFEI 3 4 - TRUEIREE A s
5 — b e 56 — BRI ESIL:T - FIBXUIL:8 — KU Z8 A9 - T ILs
10 - Ahsz s 11 - B IFERL; 12 - KERAR I 13 - 25 o

M — Maker( The molecular weight from top to bottom is 1 5001 000,900 800,700,
600,500,400 ,300,200,100 bp); 1 — Zaocys dhumnades Standard; 2 — Shexiang
Fengshi Capsule; 3 — Huashe Jieyang Tablet; 4 — Huashe Jieyang Tablet; 5 — Eu-
commia Zhuanggu Capsule; 6 — Cold Dispelling and Collateral Activating Pill; 7 —
Bai Dian Feng Pill; 8 — Fengshi Antai Tablets; 9 — Green General Pill; 10 - Bu Jin
Patch; 11 —Black Snake Antipruritic Pill; 12 — Fengshi Gospel Pill; 13 —blank.
B2 & 54k R e F R % % DNA # 5] 47 PCR 7 4 ik
o )

Fig.2 Electrophoretic detection of total DNA of Chinese patent
medicine containing Zaocys dhumnades by universal primer PCR
products
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3.2.1 Gk PCR 93 AL ALEE R Y
IBJCGREE Ny 5T ~65 C I, B LAt A7 25707 41, Hofth
FEARAFAESAT , MBAR R 3. IR KRS
67 °C I LA HERETE 200 bp o459 4 B — 25417, H:
il Kzs 0 IR O 2% o B KR BTHA
69 CIITLY A7 . e ] 67 C oy fEiR Kk
IR, WK 3.

FEIR KR B B 67 C I, PR 5K 25,30,
35 BRI AT DR RO 25 I, A gD Y

65C

300 bp—
200 bp—»
100 bp —]

M 1 2 3 4 5 6 7 8 9 10 11 12

69 C

300 bp —

200 bp —»
100 bp —»

AR BEREARE TICALPE 5B 30 AMEF AN 35
A RFREE AL % 1 e BRAE S B PR T T
B M B TR 30 AR5 A R RS G
e, L 4.

e 67 °C30 f5F R AHTHIH 25 30 35 s g
DA AR B L 30 s I 5 R 2R
SEHENINS TILAIAEE AESE 8 KT 25 s A
REFA I 35 o 37788 40 0, DA U 2 1
KGR AT 30 s, TS,

8 9 10 11 12

67 ¢

300 bp —»
200 bp —»
100 bp —=

M — Maker(_ 3| 4 15001 000,900,800 700,600,500 ,400 300,200,100 bp) ;1 — L AHIEHR G2 - W BRIE ;3 - Wil 4 - SR OAERE S - AR Mg IE 6 - A%
e ;7 - JEBEAUNIE 8 — AREENE O — RN 10 - EHIkE 11 - ZLAURIE 12 - 25 1,
M - Maker( The molecular weight from top to bottom is 1 500 ,1 000,900 800,700 600,500,400 300,200,100 bp) ; 1 — Zaocys dhumnades Standard; 2 — Ptyas mucosus ;

3 - Deinagkistrodon acutus; 4 — Bungarus parvus; S5 — Vipera russelli siamensis; 6 — Elaphe taeniura; 7 — Rhabdophis tigrinus; 8 — Dinodon; 9 — Gloydius brevicaudus ;

10 — Elaphe carinata; 11 — Elaphe rufldorsfa ;12 — blank.

B3 fFROKIEE  PCR 3 805 fik v, vk

Fig. 3  Gel electrophoresis of PCR amplification for annealing temperature investigation

% B LU U7 i, B R MEAR i DNA FE i
DNA #if & #:1.,10,30 .60 ,120 300,500 ng -
L Al AP AR a5 O BEOR P 2R
JLPE 6
3.2.2 TRk s SR O RUE
e A R BT A R SR A S | PR BT I |
PREENE IR AR LD AR DNA 45— it
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U, 2 PO TRMR FLRE ) Taq DNA G Y1, 5
REHEAE 200 bp A4 H BUARE H 000 25417, JLAMRE &b
Joas [ BRI OR 7 A ki, WL 7. 43 S Life
Proflex 3 x32 L) J% 100 Thermal Cycler #jFj PCR §
AT PCR 474, 25 R WoR 2 P15 2 45 R A
o, SRS HG  H i 25 T AR A B s B TG g%
i, LR 8.,
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25 times
300 bp —
200 bp —»
100 bp

11 12

M 1 2 3 4 5 6 7 8 9 10 11 12
M 1 2 3 4 S5 6 7 8 9 10

35 times

300 bp —|

200 bp —|

100 bp
[P 3

Same as Figure 3.

B4 ROKiEZ 67C T A [F 1630 Kk £k PCR 3 4 % ik . vk

30 times

200 bp—»
100 bp —»

Fig. 4 PCR amplification gel electrophoresis diagram for cycle number inspection

6 7 8

9 10 11 12

[ 3,

Same as Figure 3.

w
EN
[
o
-
=
©
=)

12

M 1 2

30s

300 bp —
200 bp —»
100 bp —»|

B 5 67 C, IR R#H30 & 4T, A F ROk it la 8y PCR 4 34 5 ik 2, ik &

Fig. 5 Gel electrophoresis of PCR amplification for annealing time inspection

M1 2 3 4 5 6 7 3
300 bp —3m
200 bp — =
100 bp —=

M - Maker( )\ = F] F4& ¥R 1 500, 1 000,900 800,700,600 500,400,300,
200,100 bp); 1 ~7 — B A4l DNA 4R 4 (500,300, 120, 60,30, 10,
I ng - pl=1) ;8 — 21X,

M - Maker ( molecular weight from top to bottom is 1 500, 1 000, 900, 800, 700,
600, 500, 400, 300, 200, 100 bp) ; 1 =7 —represents the DNA concentration of
Zaocys dhumnades (500, 300, 120, 60, 30, 10, 1 ng + wL.~'); 8 - blank.

B 6 DNA A E# 2ty PCR 43 5 ik 2 vk [

Fig. 6 Gel electrophoresis of PCR amplification for DNA tem-

plate amount investigation
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3.3 LM M Ar R PCR R 7 kT

¥ PCR W A7 :95°C T M4 5 min; 94 °C A%
T 30 s;iB KRE 67 C 45 5,30 MG ;72 °C fEf#
5 min, X 15 HEFE S FEATY 1Y, AN E AT 7R 2 187 bp
b3 PR — R, oAl O i B s L TE AR R AR
L9,
3.4 KHEEPCRY HAMFMRMER

I 1 4 AT DU L R S T o S M i
9o IR KIRE N 55 CHy, A AR 7P IR K
T EEA 60 CHE, Pl Fas [ JCiEA ), Fe e PEAT
1T HLHEF 1, FR 2P B, £9 m i s 2408 Kl
61 CHJ, JTCARFE -4 3G, (H IR Y 47 3 il 2 0 B4k
s, WA 60 CFH., Y4B KN 62 °C |
63 °C 64 CIf, ¥ 8 i £ sl $r o PRI b die 280 5
B KR 60 C L LA 10,
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2xTaq Plus Master Mix

300 bp —»
200 bp —»
100 bp —»

[l 3,
Same as Figure 3.

7 R B PCR ¥ 1% ik vk A

9 10 11 12

Premix Taq

300 bp —»
200 bp —»
100 bp —»

Fig.7 PCR amplification gel electrophoresis diagram of different enzymes

M 1 2 3 4 5 6 7 8 9 10 11 12
ProFlex 3x32

300 bp —»
200 bp —
100 bp —»

8 1R OUE H PCR 473 e ik vk B

Fig.8 PCR amplification gel electrophoresis of different instruments

M 1 2 3 4 5 6 7 8 910 11 12 1314 15 16

300 bp —»
200 bp —»
100 bp —»

M - Maker( )\ _F £ F4K ¥R 1 500, 1 000,900,800 700,600,500 400,300,
200,100 bp) 51 - SAEHERRA 52 -5 — EAHIE ;6 - WERUIE;T - H7E;8 - &4kA
FEBE ;9 — BACKENE ;10 - FRAFHRIE; 11 - JEBESRINE; 12 - fRfikie; 13 - KRR
514 — FHRE; 15 - Z0AHIE; 16 - 251 .

M — Maker( The molecular weight from top to bottom is 1500 ,1000 900,800,700 ,
600,500,400 300,200,100 bp) ; 1 = Zaocys dhumnades Standard;2 —5 — Zaocys
dhumnades ;6 Ptyas mucosus 7 — Deinagkistrodon acutus; 8 — Bungarus parvus;
9 — Vipera russelli siamensis; 10 — Elaphe taeniura; 11 — Rhabdophis tigrinus;
12 - Dinodon ;13 — Gloydius brevicaudus ;14 — Elaphe carinata ;15 — Elaphe rufldors-
fa;16 —blank.

B9 554 PCR ¥ 3 4 ik v ik I

Fig. 9 PCR amplification gel electrophoresis of specific primer

IBJGRE Ny 60 CH, 1B KIFE] 5,15 35 s /R
EAEIERIRED 3, 1B KRR 30 s B, SR YT
PIZR AR T A AN 5 4, [R) IR I () i 2 5
M H IR o DR e KIS 0 30 s, BLIET 11

fE b3k & AF T, % 5 AS Mg br 4 DNA A
100 ng - wL ™' BAEERMBEE 1 x10 " ° ng « wL™", 2051

224 -
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T 100 Thermal Cycler

M 1 2 3 4 5 6 7 8 910 11 12

300 bp—»

200 bp —»
100 bp —»

71001011 x107" 1 x107 1 x107° 1 x10°*,
I1x107° 1 x10 °ng - pL™", 2% %G8 & PCR £ )[R
J1x10 7 ng - pL7", ILE 12,
3.5 Lkt EE PCR EF 7 E#E T

it L ST 1) S A e A8 T 1, PCR Y R g
7o :95 CHIZE M 3 min;94 CA8ME 30 ;3B kIR
60 °C 30 5,40 PME . K 15 HEFES AT 3, A
e bR ah M HOE S RE L BRI Hh £k, O i 2ok
By HG, WL 13,
3.6 &Lk R 2700 € & PCR &l

X A e b a2 DNA #E4796 € & PCR
P BRE OR AN, oA 2GR RE AT 4,
HIBRE SO ALLASE, - Fh b 25 s A T 55 4 i B
gvo JEHARYE 3.1 TR PCR P 1 245 ¥ IR, 75
K AL DNA K 25 5 Ry IR B, AN R AEAS 5 T 47 4
o PRIARSZ I Ty i3 S 531 Hh 2y v e A g
28k, LKL 14

43 i@

FEAR SRS B, DNA LT 53 T
ST, HUR b R 2 T 2 bR B
%, BLEATIO PRI, B 35 47 2 REAE 0 B
DNA SRR AfE . A% 52 0 1x 760204 2k AL 1
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