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#7314 bp 2 MR B, M B R RS RSB, iR A REGEHAE XRS5 A A R B KA
% &M% (PCR-RFLP ), 7 A % 51 4 e B R B IR b 3% 4~

KB W IR 25 MR ; 3P R M s DNA 5505 e i &% b ( Cytb ); Ro-Brsk XS (PCR ); FRA) M
NIndl 7 B KJE % 50 (RFLP ); BamH |
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Application of DNA molecular identification method to
distinguish donkey—derived components in Ejiao
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(1. Hunan Institute for Drug Control, Changsha 410001, China; 2. School of Pharmaceutical Sciences,

Central South University, Changsha 410013, China )

Abstract Objective: To identify donkey—derived components in Ejiao at the DNA level. Methods: The
mitochondrial DNA cytochrome b ( Cyth ) gene was amplified with polymerase chain reaction ( PCR ). The PCR
products were incubated with the restrictive endonuclease BamH 1 , followed by agarose gel electrophoresis and
image acquiring under UV light. Results: The PCR products amplified from the Cytb gene of donkey —derived
components in Ejiao could be cleaved into two fragments of about 76 bp and 314 bp after incubation with BamH 1 ,

while the PCR products from horse—derived components could not. Conclusion: A successful identification
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of donkey—derived components in Ejiao could be achieved by the application of polymerase chain reaction and

restriction fragment length polymorphism ( PCR-RFLP ).

Keywords: traditional Chinese medicine ( TCM ) of animal origin; Ejiao; donkey—derived components; DNA

identification ; cytochrome b ( Cyth ) ; polymerase chain reaction ( PCR ) ; restriction fragment length polymorphism

(RFLP ); BamH 1

BT Jie R S5 B s 9P Equus asinm L. 19 82 f7 5l
ff Jz 2 B vl A R B AR 2 g s A
A BRET CHURAR REZE ), 9y “Hh L2257, 22y
B FRRAEZEYR, ARG ARG T 8 2 . B
IR 5T W BT i L AT S 3 e A A 2 R
TRHLAE, 5 i J1- 7 7 g il B iy i
W EOR BRI T ISR e AN B, Y
v ] 24 i 2015 48RRI 7 B 1 24 B 2 35 34
Ao BEE AT H 5 500, B 5 e HAH G
st BOR B C KA A O IR i AR “rhgl
ST 2, B AT I R R T 3 o A A
S SEARR BRSBTS HE A BN PR SE R
T, BG4 E A B4l 35 30 AR5, U7 B - A
T 50 4270 AHR, HAETAN L 1 “Aiidote” it ik
JE s T IR S R IR B AR
LEBAT N 2 3, DABSGI AR 1l i OB B B Sk, JEOR}
Ytk ik, BABIRN A K, EEBERO A5
B P REBE D B L 2 B T AR . AR R B i
B R AR AN T B SRR A P BT 25 5 vk,
B R A B B N FIRIE L AR, i T
12 Jy sy v iy, M AR S 00 05 % TR, e oh
F B B il L 205 TE SRR L, R AL R AR R,
T SE SN T S AHERE . I RAT R T LL AN+
AR oF T i R i DA AT R X 2 R 1H P
T A Z Al Z REE VRS BR L 2 SR FIRE il i
IERF

P Equus. asinus L. 1 5 Equus.caballus orientalis
Noack 2y [F] R} [F] & g4 , 3852 S AN ) 22 fh . 97
B 5 5 Bz BB R AE B A R A DT T o A, PR
ARME X3, kT 37 b DLE e S5 S 9 e Ay it i 3t B
JREAEE i L A% e Hh BN Ry B B AT I, i T AR R
AL, B e, R iR B AR o S i JROREG
Xof ] 5 S HE A it F) S5 e S A 2 OB . AN TR
LD AN ] AR A i e S 91, T U S [ 22
1 5B A 8% U ( polymerase chain reaction, PCR )

PSR S R, o — D DL RR M N DI A B
JE 22 A51E (RFLP) SRS IR >, BRI
PCR-RFLP $ A, ## a7 7—Ff iy o PRl HoE A ] 5
FA) S8 0 B J SR AP R B 53 R s T X A Bl e 5
HAh By K e 2R 2548, JEHZ X A3 B i 2 M sh )
BB 4%, X BT e S ] i e 4 o A Y
1 XE5KHE
11 R

LabCycler #% PCR 1% ( SensQuest GmbH ), Ver—
iti % PCR 1% ( ABI ), T100 #5J% PCR 1 ( BIO RAD ),
DYY-2C HLPKAL (IR —{XERT ), G: BOX XT4 4>
H shEE e g 2 46 ( Syngene ), Nanodrop 2000 i
366 ( Thermo Scientific ), AB 135 4347 KF
( Mettler ), FE20KpH 11 ( Mettler ), UV-TOC/UF 4fi 7K
1 ( Genpure ),
1.2 35

MLV /40 / 20 2L TR 20 DNA $2 B0 5 & [ 4t
5 N2912, RAR A4 B (A ) A BR A ] ], ANTP
Mixture ( fit %5 N3028, KA A (LB (b at) AR
) ), ¥ Taq 8 [ 15 N2520, RHAALRHE (db50)
IR A AR E A HS B Rl 22 v ) (Hit5
RO10A , K% Takara 24 7] ). 5 BEORELAY HS B ( GC 2%
IR ) (L5 A1081C, K% Takara 23 ] ), High Fidelity
PCR Master ( #it %5 12140314001, 7% [& Roche 23 7] ).
Phanta Super—Fidelity DNA Polymerase ( #lt5 P501-d1,
A ECMEREAE R A 7] ), BamH T (%5 00236830,
[ Thermo Scientific A 7] ), GelRed (it 14G0626,
% [# Biotium 23 w] ), Bt B5 B (41t 5 111860, 7§ B *F
BIOWEST 28 7] ), 514 (4 R BB A R A H )
| 35 ' -TTTGCCTTCCACTTTATTCTA-3 ', T if
5" ~GTGTAGGGTAGGGATGAGTG-3 ", Tris B, ( 1t 5
D1021, 32 Amresco A H) ) 5 VKRSTR (5 20120627,
] 245 4 A Ak 2= 170 A FR /A F] ) EDTA-Na, - 2H,0 (4t
520130924, [E 25 5 Bk 2GR A FR A A ).
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1.3 R F1(%5)

ARSI T AR AR IR TR R L™ il v adsads P B4
I} , q&%}aﬂ[ﬁﬁ: -80 °C ?]kﬁgﬁ EP{%@%J{H . *}é 3t (No.) (species name ) ('place of origin ) ('sample number )
40y, I R R 1640y, B 6 40y, IR 34y, 5 24 B Chinny ) 1L (Hebei ) LLO2
EE%EZ 8 1oy s 4:%?\:41@%** 7 ﬁj\, i@ﬁﬁﬂ:ﬁﬂﬁﬁﬁﬁﬁ 25 3% (hinny ) 111745 ( Shandong ) LLO3
%l%*&g/ﬁaﬁ%lyﬁ’i@é%ﬁﬂ?ﬂ%%%*ﬁ%\ﬁﬁ%%qj% 26 Eﬂg,%(mule) ?EL“S(Hebei) MLO1
2e o A 2z U 52 R A 2 T
ii&]‘%%ﬂ%%%ﬁ B SE R a5 R T I 27 I (mule ) 11175 ( Shandong ) ML02

I,
. i 28 L2 (mule ) 1175 ( Shandong ) MLO3
®1 H@ER
Tab.1 Sample information 2 5%(mde) LI ( Shandong ) MLod
[Fac) SR i RE LGB 30 12 (mule ) 1175 ( Shandong ) MLO5
(No.) (species name ) ( place of origin ) ('sample number ) 31 T (mule ) 11175 ( Shandong ) MLO6
I 9" (donkey) ¥t (Hebei) LPo1 32 332 (nule) WL ( Hebei ) MLO7
2 ¥'(donkey) ¥4t (Hebei) LPO2 33 B (mule) Tk Hebei) MLOS
3 Bt (donkey ) 11145 ( Shandong ) LPO3 34 1 ( goose ) W7 ( Hunan ) QTO1
4 I ((donkey ) V[t ( Hebei ) LP04 35 M ( duck ) W ( Hunan ) 0T02
5 4 (donkey ) L ( Hebei ) LPO5 36 ¥ (goat ) 1/ ( Hunan ) QTO03
6 4 (donkey ) Ja[4k ( Hebei ) LP06 37 3t (‘brood ) W73 ( Hunan ) QT04
7 97 (donkey ) 1114< ( Shandong ) LP07 38 ¥ (pig) 15785 ( Hunan ) QTO05
8 3 ( donkey ) 1117 ( Shandong ) LPO8 39 ¢ (rabbit ) #51R ( Hunan ) QT06
9 ' (donkey) JTL(Hebei) LP09 40 (eatle) i#17 ( Hunan ) Q107
10 op ( donkey ) % ( Shandong ) LP10 .
N 2 KBWAHE
11 I (donkey ) N5 ( Neimeng ) LP11 21 LT
12 I (donkey ) =4t ( Dongbei ) LP12 M GenBank é&*ﬁ@?ﬁé@f?ﬁ”{%/@\ﬁ% 2,
13 37 ((donkey ) 7R ( Dongbei ) LP13 .
o e %2 M GenBank THIRXMH Cyb ISR
14 5 (donkey) Py5¢(Neimeng) LP14 Tab.2 Information of the Cyth sequences of related species
15 9" (donkey ) P15 ( Neimeng ) LP15 downloaded from GenBank
16 i (donk 5¢ ( Nei LP16
¥ (donkey ) A3 ( Neimens ) Fh)t@ =24 Genbank %5
. . ( Chinese o
17 & (horse ) Wb 1A AL HE (a bounded MPO1 ] ) ( scientific name ) ( Genbank ID )
place between Hebei and e
Shandong ) ¥ (pig) Sus scrofa domesticus AB015080.1
18 T (hose) 4% ( Neimeng) MPO2 2 (cattle ) Bos taurus GU249568.1
B 2 (goat ) Ovis aries JX567831.1
19 I (horse ) i ( Xinjiang ) MPO3 L (horse ) Equus caballus JF511441.1
20 I (horse ) T HE( Ningxia ) MPO4 oy ( donkey ) Equus asinus FJ428524.1
21 T (horse ) P4%% ( Neimeng ) MPOS X ( brood ) Gallus gallus 1.08376.1
1 ( duck A yrhy. U755252
” I (horse) P45 ( Neimeng ) MPO6 5 ( duck ) nas platyrhynchos breed Beijing duck EU75525
8 ( goose ) Anser cygnoides AY552165.1
2 #28 (hinny ) L7 ( Shandong ) LLotT 42 (rabbit ) Oryctolagus cuniculus AJOO01588
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22 Wit SRS GIA

L DNAMAN V6 Xt 3 2 #5117 £ ¥ 51 He Xt 43
Br, ZEME LR LR Oligo 6 BTN AEXT T | T35
H B W iR 5519, 325t NEB Cutter £1X 505 H:
Tyl DNA J37 51 1) 22 5 e 85 535 1) DNA BR 44 4
VIR 55 o
23 FRAALEL

A S b L3R B K, DR BB 4K G v, B
0.1 g, BRI L) 75% 2B 5 mL B K R4l i 8 1
/Jﬁ'ﬁiﬂﬁ@?ﬁﬂ)k 2R TR 43, BUAH A E AR 24 0.5 mm
/N 25 T
2.4 DNA #2HL

FHRAR A= AL BB A PR w9 1003 / 41 i 7 228
FE[A 20 DNA $2 G & HE B DNA, 5 BUAE 6 2K
W ddH,0, [FIAR AR DNA 2 B0 ] L B B s 1 ) B
o R BN WHEE e L UK RN AR i 28 A0 - 3 St
A% ( Thermo Nanodrop 2000 ) ¥ DNA Jit & | ¥ &}z
alifg,
2.5 PCRY"H

{E ABI Veriti PCR X 17,

AL PCR 9 B RO AR R - BVARFH 25 pL, Hirh
5] # (10 wmol - L™")0.5 wL, dNTPs (2.5 mmol + L")
2 uL, 10 x PCR Buffer ( Mg plus ) 2.5 wL, Taq fiff ( 2.5
U- pL™)0.5 pL, Btk DNA 1 pL, HA LUK ddH,0
FhFEE 25 pLo JTICEABAIK 1 wL £ DNA 5
M, [R5 Bk PCR R VARAE  VE 0 2s FIXT IR

PCR ¥ #4487 : 95 CHASE 5 min J5 40 35 4
B, B MEFMLHE 95 °C 305, 53 CiEk 305,72 C
JEAH 45 s, fizJ5 72 ‘CHEH 7 min,
2.6 PCR Jot 45 AR AT SEPES IR

R T 5 1k BRI 2 1 A (R ST BE E RR
FIBFAAE X R, BHHE T HE SR FH RS 30 4 3G R A
BRI PR BT B0 B T PR R R
X BB PR B IO IR (AR SE 55 38 1 A A THE U 4 &
7 DNA ), PCR [HM:XT I [6] “2.5” W R4 .

K 3@ 51 # LCO1490/LCO2198" ) % QTO1-
07 Je By (EhBR I P 2 ik 4T PCR §7 34, 55 0F
FEAR )T S
2.7 BamH 1 BV

W AR 2 30 pL, Hidt PCR =4 10 L, il A
10 x PCR ZZ P 3 wL, BRI PENVIEE BamH 11 pL,
LB FIKHN T2 30 L, B SN & 37 CREYI

1 h, OVEEH G ST 65 C/KIE 20 min, I .
2.8 Bl i vk B I 1S

fii 1 2.5% BB B 58 fee ko I PCR 74 B it 1) 7™
1,75 VI E R LUK 1.5 h, 78 2406 AT F i gE, It
FH G i Fi ik % 20 A7 2 88 SYNGENE A 8 I (R 77
g
3 HRE5HW
31 S SRR

25 LU XT I 5 A 8 BB Cyid J7 9, RIT T
Op IR SR S W (8 1), RGBT 540, 78
614 bp ALY FEFEA BamH 1 VIS (- 2), iR
LA Y RERY) o

BREBESHRE

BREBESHNE

BREERSHNE

E1 5l4git
Fig.1 Primer design

BRABRIHFE

B 2 BamH 1 EEYIGL 25317

Fig. 2 Analysis of BamH 1 recognition sites

3.2 PCR St fa il Bt nl St g ik

) “2.57 35U F XS 25 % BEEA T 1Y, 2521 WoR FH
X IR RAS T2 390 bp By H A9 2547, 145 B )
PR H A4 (UL 3 ), 3R A REHERR At 52
BT U LR A BRI

AR S
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M. EEREHLIK DNA 43 T-45ic ( DNA ladder 50 bp ), A F 2 TR K ( from
top to bottom ) : 500 bp, 400 bp ., 350 bp. 300 bp ., 250 bp., 200 bp., 150 bp.
100 bp .. 50 bp

1. B85 % 18 (environment control ) 2. HEHLas B % I (extraction blank )
3.4 & il (Acorus tatarinowii ) 4. %5 11 %t B8 (blank ) 5. 5 (horse )
6. 3% (mule) 7.9 (donkey) 8. 332 (hinny)

B3 PCRR=EHIER

Fig. 3 Quality control of PCR

i 1519 LCO1490/1.CO2198 Xt QTO1-07 J2 5y,
YR I B RRA 2 ik AT PCR 74, 45 R 3R15 2
710 bp M H =4 (WLIEL 4 ), REIFEARIR AT HE

M —1 2 3 45 6 7 8 9 10 11 12 1314 15

-

M. B HL 3K DNA 20 F-F5i2 ( DL 2000 ), A | 2 FAK Y (from top to
bottom ): 2 000 bp . 1 000 bp. 750 bp. 500 bp. 250 bp. 100 bp

1. % (goose ) 2.1 (duck) 3.5 (goat) 4.%%(brood) 5.3 (pig)
6.4t (rabbit) 7.4 (cattle) 8.9. & (horse) 10.11. % 32 (mule)
12.13. 9" (donkey ) 14.15. 3'8Z Chinny ) “-" %511 ( blank )

4 RS IIES R

Fig. 4 Validation of the template reliability

3.3 PCR NIRRT

3301 GBJGRAEEEE il ER Gy 51,53
Je 55 °C, B EEAN AR KRR 6 1 52, G e de A
BRI . 5 RFRILR JORETE 51~55 CIf, 9 5

hhiHE i

B hIE YT 2k 390 bp MRS B,
WA M (LR S), 28R H BN SL 5 =
PCR A S HAE AT BE HAT 22 51, AAFST 3 B AL
JEH 53 C.

51°C 53°C 55°C
M1 23456 M1 2345 6— M1 2345 6—

M. B HL Pk DNA 22 F4ric ( DNA ladder 50 bp ), A | 2 FHKKH (from
top to bottom ) : 500 bp 400 bp . 350 bp. 300 bp. 250 bp . 200 bp. 150 bp.
100 bp., 50 bp

L. H(horse) 2. 53 (mule) 3.5 (donkey) 4.9 (hinny) 5.%%
(pig) 6.2F (cattle) “=" Hy%3 14 (blank )

5 RARERER SR H

Fig.5 Effect of annealing temperature on the PCR result

332 PEAWEEES ik 30,3235 #1404~
PEIRHEAT S, i e fe il 4 WG PR U, 45 5 22 1 30
MBI LAY 1 1 B A A (LR 6 ), S PR IIESS
SRR R S b R PGS 2 R B0 AR R R
SR SR TR R i) 2 R B ) S92 3 % A T RE
B 22 7%, BAE A IRBOEES: N 35 M1 T PCR
JFa A

3.3.3 DNA Bl %58 Xf 25 pl PCR K Z
My DNA FH & 04T T %5 %%, J4 % DNA 2 iRk 29 20
ng s WL, 5 E 0.5 WL (24T 10 ng). 1 pL (A
MF 20 ng ). 2.5 pL(HF 50 ng) LUK 4 pL (A0
T 80 ng) F ) DNA #EH, &5 52 0.5~4 L (A4
T 10~80 ng & DNA ) BREY Y, Jf B, FEPR IR EUE 1%
(30 MG ) BB T, BB DNA M2 A 38 i, 93
SR 50 B R AR TR T R A (F i B AR A AN e 4031
ZEIM A (UL 7).

34 TIER A2 SIS

34.1 AE PCRAYESZL 4351 SensQuest GmbH |
ABI Veriti A &% BIO RAD T100 % %& [H 3 {3 47
PCR ¥ 3, 2% 3R W 7 AN [W] i 8 PCRAY L 9 47 1%
SR AR— B, YRS PCR %850 45 L i 10 2 (L
8 ).

342 KA Taq M5 NH AR Ok B EE 1Y) il 6
Y S 285 S 1y s e, 3 0l 4 A 38 Taq B ( TIANGEN
ONE] ) AR LY HS B 22 I ( Takara 23] ).
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30MEFR 32MEFR
M 1 234 5 6 — M 1 2 3 45 6 —
é---- 5--—-

35MEIR 40MEFR

M1 23 4 56 — M 123 45 6 —

|
|

M. B YK DNA 2 F4Ric ( DNA ladder 50 bp ), Ak | Z FAKIKCH (from
top to bottom ) : 500 bp ., 400 bp ., 350 bp. 300 bp., 250 bp. 200 bp. 150 bp.
100 bp ., 50 bp

1. % (Chorse ) 2. 8 (mule) 3.9"(donkey) 4. 9"3(hinny) 5.%
(pig) 6.2F Ccaule) “=" K254 (blank )

6 RREEIE PCR # B4R
Fig. 6 The PCR products amplified with different cycle numbers

a1 )

M. BB HL K DNA 22 F45iC ( DNA ladder 50 bp ), M 2 TR H (from
top to bottom ) : 500 bp , 400 bp . 350 bp. 300 bp. 250 bp., 200 bp ., 150 bp.
100 bp., 50 bp

1.10ng 2.20ng;3.50ng 4.100ng “=" N%5F1 (blank )

E7 AE#EIRERN PCR IG5 R

Fig.7 The PCR products amplified using different template amounts.
o B2 DR EL1Y HS i GC 22 0P ( Takara 23 7] ), High Fid-
elity PCR Master ( Roche 2y F] ) #1 Phanta Super—Fid-
elity DNA Polymerase ( Vazyme 23 7] ) #1735, 45 5%
W ] —Fofr ity 22 ol 1) AN ) TG4 1 2T 1 58 B
AW 28 5, BRAEH o BE R LAY HS i GC Z2 il
AN RERAR AN, HAB AT BE JA5 A 2815 (LR 9),

SensQuest GmbH ABI veriti BioRad T100
M 1 23 4 5 6 — M1 2 3 45 6 — M 12 3 4 56 —
— g e — "‘:--——

I”>és

M. EEBEHLIK DNA 43 FHRiE ( DNA ladder 50 bp ), A _EZE FAKYHK (from top to bottom ) : 500 bp 400 bp ., 350 bp . 300 bp. 250 bp. 200 bp . 150 bp. 100

bp.50 bp
1. & (horse ) 2. 3% (mule) 3.3 (donkey)

8 [ PCR {¢# PCR ¥ i
Fig. 8 The PCR products amplified on different PCR systems

4. 3% (Chinny ) 5. % (pig)

6. 2F (cattle)  “=” 25 H (blank )

AR S
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Wl TapH HSBE LB S HSREGCETH
M 1 2 3 4 5 6 — M1 2 3 45 6 — M1 2 3 4 5 6 —

High Fidelity PCR Master

Planta Super-Fidelity

M 12 34 56 —

(il

M. BEREHLIK DNA 23 F451C ( DNA ladder 50 bp ), A - FHEUH ( from

M 1 2 3 45 6 —_

top to bottom ) : 500 bp . 400 bp . 350 bp., 300 bp. 250 hp. 200 bp. 150 bp., 100

bp. 50 bp
1. & (Chorse ) 2. B3 (mule) 3.5 (donkey) 4.33RChinny) 5.%% (pig) 6.4 (cattle) “~” H%5[ (blank)
B9 TEIESH PCR #18
Fig.9 The PCR products amplified using different enzymes
20 min 40 min 1h 1.5h 2h 3h

LA [ Taq BEHOZE RBRAE . O T WL s 5 o o e oo = o m i = €
AR REAA 1, D SR 2 i P , e P 38 ] 7 Taq
WA TSC0
3.5 FFUIRT AN %

%% BamH [ WYTEEENIAS, A ZR 30 WL, ™ ™ ™ ™ ™ ™ -

FPCR P=4) 10 wL, il A 10 x PCR & & 2 w L, FR
HIPENUIEE BamH 11 WL, £ET7KANSTE 30 w LX)
LP 01, MP 01 ) PCR ;=¥ 37 C /3 31 20,40, 60,
90, 120, 180 min /&, & 65 °C /KA 20 min, {# i 28 15 .
25 RSRWT 6 AN E] s D] P e —3 ( WLIEL 10 ),
REXT AT R VI Y590 2 PCR =4 i) e 4. b T
PREERAHERG I  BOERERGUIRS )R 1 h #E1 7500
3.6 FRSETEAIEE

3.6.1 PCRU AR R Lk Py o 9 &
SR R R N S 80, MARFL 25 L, oA £5 5]
¥ (10 wmol *L™")0.5 wL, dNTPs (2.5 mmol - L")
2 L, 10 x PCR Buffer (Mg™ plus ) 2.5 wL, Taq fi§
(TIANGEN A #],2.5 U+ uL' ) 0.5 pL, Bk DNA 20
ng, HAX LUK ddH,0 #h 78 % 25 wL.PCR W S4K
95 CHIAEME 5 min f5 280t 35 MEI, BTG

hhiHE i

M. B HL YK DNA 22 4R ( DNA ladder 50 bp ), A |- & FHKKCH (from
top to bottom ) : 500 bp . 400 bp . 350 bp. 300 bp. 250 bp. 200 bp . 150 bp .
100 bp . 50 bp

1.MPO1 2. LPOI

B 10 EEIR E B2 R

Fig. 10 Agarose gel electrophoresis of samples with different enzyme
digestion time

95 °C 30's,53 CIE Kk 30s,72 CIHEAH 45 s, F )7 72
CHEMH 7 min, 4 CLRAF. fHFHIEER 40 HEFE X
HEN7I%) PCR SR R UEA T 3 M5 MR AR, 45
R TA D BRI SRR TP 295 390 bp
R R B (LR 11-A B C. D), ZERTI ST I3
A T AR BAEY 1 (LA 11-E ).
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M P 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16

M. EEBHLIK DNA 43 FHRiE ( DNA ladder 50 bp ), A 12 TN (from top to bottom ) : 500 bp . 400 bp ., 350 bp. 300 bp . 250 bp. 200 bp. 150 bp. 100

bp.50 bp; “~" 75 4 ( blank )
A.P.MPOl 1~16.LPO1~16 B.P.LPO1

11 HRESIYXAEHARN PCR ¥ IEER
Fig. 11 Agarose gel electrophoresis of PCR amplification for all samples

3.6.2 BamH I THEIZER0 T R 30 wL BV
W Z&, Hod PCR P24 10 wL, il A 10 x PCR 28 /i
2 L, BR &4 9 Y 8§ BamH I 1L, 2585 1 K 4b 5%
%30 pl, 37 CHREYI 1 h 5, BT 65 CKIE 20
min, Xf “3.6.17 Hi T 33 iy FH: PCR = HkA HG]
enE SN2 Pl = I S AN AL 3 E et il e )
1t 50~350 bp H13 2 > B (24 76 bp #1314 bp )( WL
B 12-A . C), B EBERE 5L Y S5y K/ NI FE )

WWW.YWIRZR.CN

1~6.MP 01~06 C.P.MPO11~3.LL01~03 D.P.LPO1

Chinese

1~8. ML 01~08 E.1~7.QT 01~07 P.LP 01

HI S BA 278, RIS BEBE BamH 1)) ( WLIA 12-B.,
D), 855 51—
4 iTig

R B e SR 3 e B R IR A A, it S 25 8
55, VMGG )5 S AR 5 M . SO SRR T4 5
Wi g R EC ] it B o, RS 24 i B T 58 AT o BB R
A BRI I 3 o AR FER Ao T A AR S
HFEg 25 % il idiz H PCR-RFLP %,

LR

Journal of Pharmaceutical Analysis
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6 7 8 9

10 11 12 13 14 15 16

A M P 1 2 3 4 5 6 — B

M. BB DNA 23 F4RIC ( DNA ladder 50 bp ), A_EZE R (from top to bottom ) : 500 bp . 400 bp . 350 bp. 300 bp. 250 bp 200 bp. 150 bp . 100

bp.50bp “~” A% (blank );
A.P.MPOl 1~16.LPO0OI~16 B.P.LPOl
B 12 FrAMAE PCR =189 BamH 1 B4 3%

1~6. MP 01~06 C.P.MP011~3. LL01~03 D.P.LP 01

1~8. ML 01~08

Fig. 12 Agarose gel electrophoresis of the results of BamH I incubation with the positive PCR products

Iy o B R SO IR R s o AR 53 o 5k a6 L of
B AR, TP A I AR o Ay A Bl i i
BHRRR AT FE DT A M TR 25 % 4

Ty RGP AEIE S, 320 O RO AZ SR N AR TR, i 5
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