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Molecular quantification for quality control of Jinqian
Baihuashe in Jinlong Capsule

LIN Hui, LI Chan, CHAO Zhi"

(School of Traditional Chinese Medicine, Southern Medical University, Guangzhou 510515, China)

Abstract: The quality control of Chinese patent medicines containing animal-derived crude drugs is relatively
difficult, because the effective constituents of most animal-derived crude drugs remain unknown. Even if there are
relevant methods, they are usually qualitative, and quantitative indicators are either lacking or have poor
specificity. This paper has proposed to use molecular quantitative technology to control the quality of Chinese
patent medicines containing animal-derived crude drugs. In this study, a molecular quantitative method based on
fluorescence quantitative PCR was established for the determination of Jingian Baihua She in Jinlong Capsule. The
method has good specificity, sensitivity, and repeatability. There is a good linear relationship between the content
of DNA fragments and the CT (cycle threshold) value. The content of the Bungarus multicinctus-specific fragment
in Jinlong Capsule is 24.1-46.6 IU-mg"". It is suggested that the content of the specific fragment of Jingian Baihua
She should not be less than 19.3 IU-mg" as one of the quality control criteria of Jinlong Capsule. The study can
provide a reference for the quality control of Chinese patent medicines containing animal-derived crude drugs.
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control; real time fluorescent quantitative PCR
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Table 1 Samples information of Bungarus multicinctus and its

adulterants
No. Species Collection site
Al Bungarus multicinctus Guangzhou, Guangdong
A2 B. multicinctus Zhongshan, Guangdong
A3 B. multicinctus Zhongshan, Guangdong
A4 B. fasciatus Zhongshan, Guangdong
AS Deinagkistrodon acutus Jiangxi
A6 Dinodon rufozonatum Hunan
A7 D. flavozonatum Shaoguan, Guangdong

A8 Orthriophis moellendorffi

A9 Euprepiophis mandarinus
A10 Naja atra

All Protobothrops mangshanensis

Guangxi

Zhongshan, Guangdong
Taishan, Guangdong
Conghua, Guangdong
Al2 Lycodon ruhstrati Hunan

Al3 Ptyas mucosus
Al4 Enhydris plumbea
AlS Zaocys dhumnades

Zhongshan, Guangdong
Zhongshan, Guangdong
Conghua, Guangdong

Al6 Coelognathus radiatus Zhongshan, Guangdong

W B & e I BE S 4L, ¥ b i A 25 AT R A A
A PR RS 4 BN 190202~190205. 190933, 14 1% T
4 °CUKFE .

RHF 4 %I 4R (ethylenediaminetetraacetic
acid, EDTA) (3£ [H Sigma-Aldrich 2 &, #it & E5134);
=R B RS B 5 [tris(hydroxymethyl)aminomethane,
Tris] &AL HH (NaCl) 175 bt 2k = F IR A0 B (cetylltri-
methylammonium bromide, CTAB) (i 22 7 sk A AL Bl
B AR A A, it 5 C13231085. C12198134,
C14635683); I 3/2H /20 23 £ K 4 DNA $2 Bt 57 &
(RARAENFHLAH R A 7], DP304-03).

{88 LightCycler” 96 SZ i %¢ ) 52 &8 PCR X (3
+: Roche /A 7); ABI 2720 % PCR 1% (34 [ Applied Bio-
systems 24 7] ); NanoDrop 2000c i i & 4 41 73 6 6 &
11 (3% [# Thermo Fisher Scientific 23 #]); Tanon-4100 #%
e itg &4 (LR ABERHE A R A F]); DYY-6C 2 HL
AL (AEHHT 7S —AXAR) )

DNAHREL B 1 Pros e St LR 21, A I/
4 i/ 2H 27 5 1R 2H DNA $2 B & A7 S HL, SE 56 #
A 4 AR & U W] P 2R 4T, F4 WS &R 1) DNA JTRE-20 °C
UKFEORAE o
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%f Cheng 254 H ¥ DNA BT VLT 0 K, #
FEGn R : B 700 mg 4 IR FE N ST B0, I
2.5 mL Fi# 1 mol-L Tris #i#2 £5 [tris(hydroxymethyl)
aminomethane hydrochloride, Tris-HCI] (pH 8.0) ¥, 0
PETIMAT 202 19 1 mol-L”! AR 75 F#EE (DTT) iAW,
PN 125 mg 5 &)@ ks BE i (polyvinylpyrrolidone,
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FEWH I HEE 2.5 mL, =20 °CYTIE 1 he 8 000 r-min’
B0 5 min, 7E YT 5E S 0N 600 pL i #4 ) 1 mol-L”
Tris-HCI (pH 8.0) AR [ 16 pL p-3i %t 4.BF, 65 °C/K i
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i S 1 4 ) 5%, Bmforw (5'-ATCGGAGCCTGTC
TAAGC-3") Al Bmrev (5'-GTTCAACCTGTGCCGGCA-
3"), IHIH Oligo6 ¥ kit | TagMan ¢ 748 %, Bmpro
(5-CGCATAGAGTTAACCCAACCCGGCTCGC-3).

POt E PCRY KRN L FIE5I% 0.4 uL
(&M E 8200 nmol-L™), #R4F Bmpro 0.2 pL (&R EH
100 nmol-L™"), DNA #& #i F & 4 2 uL, Bester® qPCR
Master Mix 10 pL, /5 I K & ddH,O #h & %8 20 pL.
¢ 6 7E B PCR Y27 4 95 °CTAZ 1 2 min; 95 °C
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W (IR IG5 R 5 W AR R O61E 5) . B IRIAEE K
B AN A, IF BT I E =K.
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(2 N 0.25 mmol-L™), 25 mmol-L™" ] MgCl, 2 pL
(&R E 2.5 mmol-L™), 10 umol-L™" § Bmforw Bmrev
1 ul (&N 0.5 pmol-L™"), 5 U-uL " rTaq B 0.2 uL,
DNA # 4 2 uL, K B ddH,0 #h /& % 20 uL. PCR "
R F N 94 °CTIAE M 5 min; 94 °CAE 130 s, 50 °CHE
PE45 s, 72 °CHEM1 45 s (3L 35 ANMEIR); 72 °CHEfH 7 min;
4 °CIRAT o
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5P AT I =0, FETE SR T B B X R .
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Table 2 The composition of self-made Jinlong Capsule

Number Shougong (30 mg) Jingian Baihua She and its adulterants (15 mg) Qi She (15 mg)
H, Gekko swinhonis Bungarus multicinctus Deinagkistrodon acutus
H, G. swinhonis B. multicinctus D. acutus
H, G. swinhonis . multicinctus D. acutus
H, G. swinhonis B. multicinctus: Dinodon rufozonatum 1:1 D. acutus
Hj G. swinhonis B. multicinctus: D. rufozonatum 1.1 D. acutus
H, G. swinhonis B. multicinctus: D. rufozonatum 1.1 D. acutus
H, G. swinhonis B. multicinctus: D. rufozonatum 1.4 D. acutus
Hg G. swinhonis B. multicinctus: D. rufozonatum 1:4 D. acutus
H, G. swinhonis B. multicinctus: D. rufozonatum 1.4 D. acutus
H, G. swinhonis D. rufozonatum D. acutus

Mg =k, HBCE =[x (A K B A0 DNA KR,
RIEARBN CTHITHE &&=,

R
1 KHEEPCRZEMERM

S A S 13 B O i 1K 98Ot 8 B PCR 33
e a0 1 TR, 34N 1E fh &8 B e H LS S S
TN W ih 8, CTH N 12.69~16.91. FEIEI
13200, For Dl L 7
2 WHEEPCRZEMINERMZS RYE

W N 4.6x10°~4.6x107 TU-pL" (10 1% LG A 2
AR (AR E S EAT 58 8 B PCR Y™, a1 2 fiow,
B A TR B () b A4 b 7 398 1, A B ) () R A 4
MR dE S RERE A 4.6 TU-uL' I, AT 1845 5, T8
CTER35.5, W AR S RBUE. &65 R
IR R (B ), AT B S EE S T, B
S e R AR MR FE 1 B 4.6x10" TU-uL.

K132 CT M 5 ¥R B AR S E B AT R A, 7
4.6x10'~4.6x10" IU-pL " Z& P Yu A, An e Hh 42 (1307

&Ny =-3.672x +39.532 (R?=0.999 1), ¥ H 2% Ny
87.2%, CT B FH A vHE &t < 52 1) %o 500 1) 52 (R 3 P e 1Pk
KR, LRPEVE I & 4.6x10'~4.6x10" TU-uL ",
3 WHESBPCREMEEM

— IR BT 6 Al bRt i, WRIELE 7.55%10'~7.55x%
10° TU-pL " 2 18], &4l E T =ATATFE L A
A %E F RSDE N 0.35%~2.26%, 4H.18) 75 & il 52 f
RSD B 7E 0.63%~ 1.64% 2 [i], ¥J{E ] #2 Y6 [ 4, 1
B 57 (1) 4 R T AR B 1R 2% O i€ PCROE R E TR o
4 RAEETEPCRZEMERE

HUH S M FE N 3.61x10° TU- L A AR UE &, 515
B ETISCR A 96.52%~98.02%, 347 i F AR I 7 ik ] 2
2 1 ET 0 2R R P, T R T A R 1 AR 11 9
2 PCRIEHERFE R 14T -
5 Bilftiimb ekt eS80

2 A i R B s T EOREEE D9 100 0 B, T35
RN 2.45%10° TU-mg”; IED S 5REEE A 500 50 1, 2
7218 B 8.82x10* TU-mg™; 1E O & #%BH b 25 20180
I, HoF 3 & 8N 3.54x10° TU-mg™; RN &8 B 16
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8
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Figure 1 The fluorescence quantitative PCR amplification curves of Bungarus multicinctus and adulterants
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Figure 2 The fluorescence quantitative PCR amplification curves of the standards
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W PR 4 D it 2L B 25 0 R AL, S8 A H B3R e 1 1 S
g IR, B RS O AU S £ AR e LA
A2 B R IE H, 0 DNA F Bed BT DL e sz B
Bkl fTH Tl R A HR & .
6 TESEREPESEATIENNESKRN

W 3 Fros, 54 K % 5 DNA &3 %Ot 5E
& PCR ¥4, CT A /£ 26.97~28.03 2 [ii] ; RSD {H 7
0.40%~0.89% 2 [i], 15 BH Wl & &5 SR fe e et &
IR e TR 4R (I AE e 20 0 O S B BRI A A 24,1~
46.6 TU-mg"' 2 [d],

Table 3 Content of Jinqian Baihua She determined using fluores-

cence quantitative PCR test in Jinlong Capsule. CT: Cycle threshold

Sample Lot CT RSD/% Concentration ~ Content
No. number /TU-puL"! /IU-mg’'
J1 190202  26.97 0.85 4.71x10° 46.6
12 190203  27.86 0.89 2.70x10° 26.8
13 190204  27.79 0.62 2.82x10* 28.0
J4 190205  27.40 0.48 3.61x10° 359
J5 190933  28.03 0.40 2.43x10” 24.1

wig

H A, H a2 R R sh 2R 4 55, 2 RIFE A5 o A B
Mok Z bt . AREFHR 7R 7 1€ EHOR XS
G2 TR B W SR 2 R AT 5 R I B R g, B
FhRs 5 DNA Fr B BE S B vh 524 Th sh ) S8 245 46 1
T AT DL IR B SR A R SR E 1
AT

DNA ¥ 32 U 751 1 2 3 ] B OB 1 — R, X 4
WU VR I 9802 4 ot B4 i) 07 95 i D) 3 ST R A 28 3R
o MR R T R AS v T 1Y) B K ZH DNA EE N AE 2
MR SR BN AELS 22 o 7 rh B2 i e R o,
S ION KB BRRG R AR A LAt ARk, 3R BRI
POPUE I RS IR, X LR P HUDNA [E . &0
JIS HEAE FL ) £ ik R o, b SR} AT R R AR R AL B, I
S0 R L m RO B SR R, X BT DNA F B
PIREER. HTERSREN SIS BT T
BN L, S sh R B B IR b, (145 DNA $2 BCIE & [
Meo T NE IR E T 3R A5 5 B E I DNA, ATk
1T IREUCTZ, i T SR HU DNA B BT 75 B3 N 5 0 1
TR AT IHER BRI CLIE AN RY T 55 (1 R, R
BEEEIR MR BIECJT, fE i B A B A TE AL R
I8 O B 2 2 AR R 4 (sodium dodecyl sulfate,
SDS) ¥ & L CTAB Ik & 55 o) 4 BUHC 77 1E A7 R %,
DLiEmEae h. FEMAHESRIGEMHEL N
1 mg 5 A8 A 10 L B 52 B0OR, fEXAS B H & T, $12
B R, B i i 28 208 BV IR, SEBRE

A S8 A TH A ROR, RS & T PR U R .

Cheng %" L FH BEWTUE 7T LA 2000 I e H %o
DNA $2EUAS B B2, 751X AN FE it _b o $2 By vk AT
i, T DA B B T 0 DNA Ak — 5 s 2
(R RZ A, ASHIF 72 S0 FH A7) 6 P R B A % DNA g
ITWCEE, R IA AR I 1H 2 35 4 T, DNA 4 B B 8
I3 = o

FERT IR 7, Li¥% F SYBR Green Jebli2:, X 4
o s BT 7 Fp AR e 4 43 HEAT 1 B e B oA, Li 2
iz FH TaqMan % J6 PR 6 1 9 ) 0 28 KL 4 5 [5] 26 Cytb
X 1R B B REHE S e BEAH L, TagMan % F6HR
BF () B2 4 [ B2 HE SYBR Green kb B B4 1k, IF
PR T REBUE, M 1.3x10° TU-pL " #2538 1.6 TU-uL ' &1,
BEAN, Z e T N T SR R PR B, GBI 2
PEVEFEE 1.3x10°~1.3x10° TU-uL "™, FRENEZ 1.6x10'~
1.6x10° TU-uL" M, [R] b A 1F 92 5K F TaqMan %% D't 48
BE, #0779k B PCRAG I 77 45, Xt & R IR 3 vh 11
SOk HT T EES EE.

N e R HEAT 2O 58 B PCR 9 3G I, JE 88
b LY 45 S, CTE M 32, i K TAR FRd i)
CTH. # IR STy M2k H CT /N T
32, M A BE M R, B R IE §h 48R AR le; & 9%t
I B CTAE R T 32, WY BA M S RE, # i ATR D i o

AT TN SR RS 1 2 T 58 O VERHT T 7k
st 2H Y AN ) 5256 1) RSD {F &S 7E AT $2 32 (178
P (< 5%), Ut B BT £ 37 1) %< O 58 & PCR 52 77 72
1EFHT &8 et/ 7 e LA R EE R
el o R CI B S Sl 7 s R G
96.52%~98.02%, ¥4I 7E I £ 52 (G L, BB 1 I
T5 VR B HERR T .

N il e B B 1 7 % 8 B PCR &5 b, AT LR
B, A O A &R AR B RE SR L TSRO 1S &
L, T TE AN 44k e 6 4 O i 28 % 25 0 R,
BIR ISP B I L, 31X 35 BH 1% 5 % € & PCR AT I
JiiE R R O AR S, v T &R B
SE ARk E .

X ) e R T R SR AR e AT E A, &Y
FIEIR E IR & R DNA B BUR & 20 3UE 5 1E
il P B B B IE L, 6 DNA R B35 & mT DL s e e s
Prfokl &t . 38 FZ 7V, RISt TS AN IR T B
SR FE S AL I 7y, FIAE N & i Fe b 4 8k
1 A 5 R 4 ) 1 — R 92, ANAT R E 1 U
FREH RSy, 38 TR R AT BT SAMIX
MBS IR ZE b G4 e 4 7 1R 5 72 Ll BBl 11,
Ui B HFR AR P T2 bR AR e, H DNA KRS A Be s LA
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24.1~46.6 TU-mg"' 2 [a], (K bk, 0K 400 i 38 vh & 5%
FIfEhe & B AR AR BR & 2 NAME T 19.3 TU-mg”, B ELAS:
DR 1) B/ MEAK 20%

B BRI R 2 R R, AR R bR
R A3 e SRR AR AR A . AN SRR AL T — R T
SRR, R H BT TE 45 6 A AR BT 15, A g
P& DNA H 420U H 7 &= B UF 19 DNA, 2 R e &
PCR %, #2137 7 —F DNA 431 52 &= 7 ¥, JF% H N A
Ta&g At e e &0 . TR A R R
U RS R E R A R R A . T I
b5 B 24 1) R R 24 1) R B A A .

e Sk R0 SR R S i 2
RO E g MEM TR RS 540 RER TR E
T ESMZ5e S5 ESEK.

FIZR SR BT 1 5 7 ARAEAE R 26 70 58
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