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[ Abstract] Objective: Due to the limitation of traditional identification methods of Chinese medicinal
materials, the study established a rapid method to identify Persicae Semen mixed with Armeniacae Semen
Amarum by allele-specific polymerase chain reaction (PCR). Method: By comparing the ribosomal DNA
internal transcribed spacer (ITS) gene sequences of Persicae Semen and Armeniacae Semen Amarum, single
nucleotide polymorphism (SNP) sites were searched and specific primers were designed. Different Persicae
Semen and Armeniacae Semen Amarum samples were amplified by PCR, the effects of annealing temperature,
primer concentration and cycle number on the PCR reaction system were optimized, and the specificity and

detection limit of this method were investigated. In addition, the established PCR method was used to detect the
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samples of Persicae Semen mixed with different proportion of Armeniacae Semen Amarum from different
sources and producing areas. Result: A specific PCR method for identifying Persicac Semen mixed with
Armeniacae Semen Amarum was established. When the annealing temperature was 63 °C and the number of
primer cycles was 30, only Armeniacae Semen Amarum could be amplified with 432 bp specific band, while
Persicae Semen samples did not have this band. The minimum detection limit of this method for Armeniacae
Semen Amarum was 0.2 ng, and the detection limit for Armeniacae Semen Amarum adulterated in Persicae
Semen was 1%. Conclusion: The established allele-specific PCR method can accurately detect whether there is
Armeniacae Semen Amarum in Persicae Semen, which can provide experimental basis for the quality control of

Persicae Semen and guarantee the safety of its clinical use.
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Persicae Semen; Armeniacae Semen Amarum; ribosomal DNA internal transcribed

spacer (ITS) ; gene sequence; polymerase chain reaction (PCR) ; single nucleotide polymorphism (SNP)
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Table 1 Sample information of Persicae Semen and Armeniacae Semen Amarum
i RES] 4 LT %4 LS
Pal R TR Prunus armeniaca var. ansu H 7 B B/ H 7 R B
Pa2 A 7 P armeniaca var. ansu 117G /22 [ 25 44 1l 4
Pa3 A g P. armeniaca var. ansu B P /2 M 25 b T 3
Pa4 Ry 75 P. armeniaca R A L R
Pa5 R 1A P. armeniaca var. ansu FF o /22 I 22 2 s op 250 A7 B W)
Pa6 oA g P. armeniaca var. ansu BT /22 PN B 24 JRE 2 b A BR B2 AT 24 )
Pa7 WA PEAR A 327 P. sibirica LR/ 2 250 (2 A1) A BRA A
Pag AT A P. mandshurica LR/ 2R 2500 (B A A BR2A A
Pa9 WA P P. mandshurica AL IR A8/ 28 250 (4 AT ) AT R4 )
Palo FHIE AT e P. armeniaca T PR Bl /2 T B 36 2 ik
Pall AT 75 P. armeniaca ST R A L= M T R S o 24 4R
Pal2 S A TS P. armeniaca var. ansu IR 2 B N T B 5% v 24 I
Ppl 1Bk 1 #k P. davidiana Hilr R R E
Pp2 A~ 3 P. persica H B
Pp3 TR S 1L Bk P. davidiana 1LV /4 [ 254 1
Pp4 AR 1Bk P. davidiana VG /22 [ 24 44 T i
Pp5 SOk~ 1Bk P. davidiana [ T /2% JH A D4 5 205 1A A BR DT AT 8 ]
Pp6 Ip LBk P. davidiana PRI/ T 25 6 T
Pp7 el Bk P. persica HA e B 250 1T
Pp8 ITg Y 1Lk P. davidiana W
Pp9 - B P. persica il 2 B2 A
Ppl0 R Bk P. persica T /229N 2 B3 i 2RO AT R A )
Ppll JEBEL Bk P. persica T R /2 P 7T R S v 23,
Ppl2 TRk, Bk P. persica TR P /22 M TR 35 P 2 bk
Ppl3 TR 1Bk P. davidiana T A /2 T 5 h 2
Ppl4 SRR 1L Bk P. davidiana T /225 M 1T R S v 2 3

xR2 EE{CH5HIZITSH GenBank 5 5

Table 2 GenBank sequences of ITS from Persicae Semen and Armeniacae Semen Amarum

H R FLT 4 HE R S

g P. armeniaca EF211085.1,EF211084.1,EF211083.1,AF318756.1,AF185620.1,JF978107.1,JF978075.1,MG735482.1,
KX890460.1,KX890459.1,JQ776883.1,FJ649670.1

PEAR A A P. sibirica AF318739.1,JF978140.1,JF978139.1 ,MH711531.1,MG772981.1,FJ980390.1,JQ034171.1

IRAC > mandshurica .1, 2, .1, 1, 1, .

RILAF P. dsh EF211082.1,AH009375.2,AF318714.1,JF978109.1,JQ776884.1,JF978108.1

11 #k P. davidiana AF318744.1,JF978080.1,JF978079.1,JF978078.1, JF978077.1,JF978076.1 ,EU669084.1 ,MH711207.1,
DQ003550.1,DQ006281.1

Bk P. persica EF211087.1,AF318741.1,JQ280475.1,1Q280474.1,AF185621.1,AF143535.1,JF978131.1,DQ006273.1,

DQ006272.1,JF978128.1,JF978120.1

DNAMAN 8.0 # 4 % GenBank %5 #i /% rf % 45 1= Al
BEA~HY9 ITS )¢ 51 9 47 be X}, 3% 22 5 SNP 7 5 .
i 3 Primer Premier 5.0 4% {4} £ SNP v/ & & i1 1 1%
1B %5 5 1 % 0 51 ¥ PAF (IE W1 51 4, 5'-
GTCTCGGCGTGCTCCTCGT-3', K Jif 19 bp) -PAR

([ 18 51 %9, 5-ATTTATGCCAACCGCGCGA-3', K

JE£19 bp) ik b 5t A KB R w6 1.

2.2 LN ZH 5 DNA B9 HRHC HUOBK A A R

i, B 75% CBETH BE i KRR HE Al K vh vk BT

FRIUFE S8 K 30 mg, B T 1.5 mL 2.0 48 & AEH )
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DNA $& HUiat 5] & 6 ] 45 $2 HUE DNA L HUAK [F] #E
DNA, JH il 42 #% IR 7 A 2 155 Al DNA ¥k B2 i1 ot
i, PR VR E 20 mg- L

2.3 A AT MMk A AURE S PCR 2 R
PAF-PAR $§ 5 £ 5| ¥ XF AS [ £F i o 17 4% 5% % PCR
AT, PCR AR & (B R L 25 pL) 41 i i 10xPCR
buffer 2.5 wL, 2.5 mmol-L"' dNTPs 2 wL, 5| # PAF
FIPAR 4% 0.3 wL,r7ag DNA B 4 0.5 pL,DNA #
M (20 mg L") 1 pL, K& Z& MK #M & 5 25 pL. =
N Z% A 15 7 Ry 94 °C Tl ZE £ 5 min; 94 °CAE 1 30 s,
63 °CiR & 205,72 °CHEAH 10 s, 30 1 ¥4 ; 72 °C 4E
13 min. S 45 S5 F 1% B8 R SR A R Sk A )
P PE PCRY =), 76 130 VHL R 0 TR
50 min, FIJ FHBE B SAS R Gedi IR 3 5 1

Tk % TR A A Ak R 2 b i i K R S A R
{7 [ (250~500 bp) , ¥ i 1 25 DNA 2577 (432 bp),
)& IR A TR B A A A R A T 1 25 DNA 4%
L NERRBA S,

2.4 Sl X NCBUEUE 5 A REk Y
ITSJF AN AT XS, B =35 ITS J¥ 5 AF1E £ 1> SNP
7 15, A5 59~62 A7 B3 N GTCT(G N SIS . C Ny
JtL mE WE T b BB R RE ) L B 67~71 i Bk 3k R

GTGCT, 5 73 (il R C, 5% 75~77 (i ik 3~ CGT,
55 472 0B R T HB IR A AR A 1Y SNP A A i
Tk 26 SNP i i, it A 1 5P E 5 PCR 5
P) PAF-PAR, W18 1. FIH &IP3 &A1
PR AT R Sk PCR Y3, 75 21K 4 432 bp (9 4F

Hs
LS i

Hkseq [@
i#k.seq ! 3
F-X VIl GGACGAGGGGC)

Cl
FtFE.seq GGACGAGGGGC%GTCTCGGCGTGCTCC'l‘CGTCCC'I"I”I‘
eGTCTCGGCGTGCTCCTCGTCCCTTT

ficf(=Ea 12l G GACGAGGGGC

1 EFITSEINESCSHh{CERHES Wit

CCTCGECGCGCGGTTGGCATAAATIICCAAG
chcsTaE?ccﬂg #CGCGCGGTTGGCATAAA !CCAAG
TCCCGTGYECCTRGTCGCGCGGTTGGCATAAATGCCAAG
TCCCGTGHECCTEGTCGCGCGGTTGGCATAAATGCCAAG
TCCCGTGYECCTCGTCGCGCGGTTGGCATAAATGCCAAG

Fig. 1 Specific primers designed for identification of Persicae Semen and Armeniacae Semen Amarum based on ITS sequences

2.5 PCR M AMMMEAL 38 B 85 1 Al Bk g
X B2 bF 4% LA RE S A5 24, He 2.2 TR 5 1 $R B
BE K41 DNA, 76 Bl i 9 i %2 1) PCR S i Ak & FLAR I
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FWIE IR KORLEE 59 °CRF B4 1 B0 1A W] 72 B 19 R
S EYT R e R KR R 61~65 °CHY L AR
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SR ULE 2(A), B ITIR AR AR 61~65 °CH
X PCR 44 JC 5% W), i 16 5% 3R JOIR B 63 °C . JimA
| F 51 % PAF F1 PAR(10 wmol-L") 4% 0.5 wL i},
BeAT BT AR S R8G5 51 i
0.3,0.2,0.1 WL B, #k{- ¥y ICAE R e Y14 H 2 Bl
DI L7/ bR R O N B @ N i 5
ik, WL 2(B) , Bt gk ¥ i A PAF #1 PAR(10 wmol-L™")
Y51 ¥k 0.3 wLo T ECR 40,35 4B, Bk
FE S BT AN TR AR B A R A T R A P A
30,25 N BF B R AR RE S YRS A 2
(C) AAEIAEL Ny 25 A B, 5 A/ 3 38 2808 bl = B
i, MO £ PCRAG IR ELC R 304 ¢

2.6 Taq 23S/ % 5¢ e F PCR W K & Al AR
¥ 3 il o, X rTag DNA R 4 fif , 2xTag PCR

- 158 -

MasterMix DNA % & i , Tag Plus DNA 2 & fif &
PrimeSTAR" HS DNA 3 75 [iff 4 F 5 & il #E 17 % %%,
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A Tl AT S B BT TS [ R A BH M A
o X AR A R L B AT 3590 U il R A
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¥ PCR —5('"

2.7 MERRTEE S R HAMLAL S B S P PCR R
TR R FNAR T XF 26 03 46 i EA T 47 S P PCR Y31, UL &
4, ZER K BUANA A I B 432 bp B HE SR A
B AR S S TR PR R B

2.8 KR ELE HHC L E T RS PCRE
I 05 X6 AN T FH & 09 05 45 { APk 1 DNA B4R #F 47
PCR AT, U B ZEE A BRI BR . 45 9 % ] PCR
IR Z 8 AT FE 2 ng B B8 LD AR S MR B 0 AR
T DNA A 7E 0.2 ng A 475 i L 21 55 15 9
TS S I S5 I ST Y e A AR R PCR &
7 B A A AR BR R 0.2 ng, WL 5. R TR
DR S5 P PCROA B A 48 A8 45 10 25 3 g ) 4%
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AR KGR FE B S W CAE PR % ; M.D2000 DNA Marker; 1. 25 [ %} 18 ;2. 385 A5 {0 B 25 44, 3~5. 3 A7 {2 RE S Pal~3; 6. Bk (- XF IR 25 44 5 7~9. Bk 1

FE & Pp1~3(1& 3,50)
2 AEBEEMEFCSRICASEREPCREFIMNZME

Fig. 2 Effect of different factors on allele-specific PCR authentication of Persicae Semen and Armeniacae Semen Amarum
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10%,15%,30%, 50% , 100% F4 75 75 {18 & 8 K, 1l
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2x Ta_q PCR MasterMix

PrimeSTAR® HSE&
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B3 FAEALEE Tl ERTCERCALSFREPCREINNE

Fig. 3 Effect of different Tag polymerases on allele-specific PCR authentication of Persicae Semen and Armeniacae Semen Amarum

1 12 13

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
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M.D2000 DNA Marker; 1,20. %5 [ % B, 2. 8 454 0 BRZG b4 5 3~8. 1 A5 A RE i Pal~6; 9. Bk X BRZ5 44 5 10~19. BE A KE 5 Pp1~10;21~26. A1 E

i Pa7~12;27~30. Bb1FE 5 Ppli~14
B4 EBFCERCASSREPCRES

Fig. 4 Allele-specific PCR authentication of Persicae Semen and Armeniacae Semen Amarum

20 ng

2 ng 0.2 ng

2 000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

BS5 ARESCHMB{CDNARTAE L AFREPCRIEIT

Fig. 5 Effect of different amounts of DNA template of Persicae Semen and Armeniacae Semen Amarum on allele-specific PCR
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BRI, WEIRGEMELLX S T

- 160 -

NAE T E B X2 2 1 258 bk’r&)\)ﬁliﬂﬂ

o IR AR B T Y L A5 RE S S 8 2 PCR Y
Je MR REWS 94 1 333 bp U M A%, (H I E 5T S
P EAXSE AT Bk~ DNA R 5 551, R BE 1 21 v A 1
R AR 25, SO RE AR AR R BB A A

"/



27 B 11
20214F 6 H

HESSEFFFHRE
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 11
Jun. ,2021

M 1 2 3 4 5 6 7 8 9 10

2000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

M.D2000 DNA Marker; 1. %5 (1 % 18 ; 2~10. Bk~ B A 0, 1%, 2%,
5%,10%,15%,30%,50%, 100% (1) 15 751~
EH6 HI-HBEEARRLHAEFCENMLRFREPCRES]

Fig. 6  Allele-specific PCR identification of Persicae Semen

mixed with different proportions of Armeniacae Semen Amarum
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XF 5 PCR AR S pE ) Gl R 3 b AT T % 88, L T
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] i, o0 T 2% 532 07k 0 v i, RS T 3t vk 1 Bk
{25 0 A A A BEAT T SC 8 B IR, 25 R R B A
PR A% I B 1 BH M S A 25 A Bk o B, 5B
B U E R 2V A BT RE S R B AR TR
Ll A9 35 A5 7 TR A R S EAT T R S PCR Y, 45
BEICTBAEHCRIEERER T 1%, £9
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TEABIF 5T H I % BR AT A A 25 6 i AT 5 O S 51
XF T A 2 TRk AR A e A A X R A R R IS
FH ¥ 5 55 56 B ik
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