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[Abstract] Objective: To establish a method based on specific polymerase chain reaction (PCR) that
can accurately and rapidly identify Astragalus membranaceus var. mongholicus (AMM) seeds and
A. membranaceus (AM) seeds. Method: The Chloroplast Genome Information Resource (CGIR) and IdenDSS
were used to obtain the characteristic DNA fragments of AMM and AM, and the specific single nucleotide

polymorphism (SNP) sites of AMM and AM were screened out, on the basis of which the specific primers
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MG-F/MG-R of AMM and MJ-F/MJ-R of AM were designed. The specific PCR method for identifying AMM
and AM was established and optimized, and the specificity and applicability of the method were investigated.
Result: The specific PCR conditions for the identification of AMM were primers MG-F/MG-R, annealing at
62 °C, and 28 cycles. After PCR amplification and gel electrophoresis, the specific band appeared at about
220 bp, with no band for the seeds of AM or adulterants. The specific PCR conditions for identifying the AM
were primers MJ-F/MJ-R, annealing at 58 °C, and 28 cycles. After PCR amplification and gel electrophoresis,
the band appeared at about 150 bp, with no band of AMM or adulterants. Conclusion: The specific PCR
method established in this study can accurately and quickly identify the seeds of AMM and AM, which provides

a basis for the classification and accurate identification of Astragalus seeds and adulterants.
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Table 1 Seeds sample information of Astragalus membranaceus var. mongholicu and A. membranaceus
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12 [FES g A. membranaceus A3k T BB (k)
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Fig. 1 Effect of annealing temperature on identification results of
Astragalus ~ membranaceus  var. mongholicu (A)  and
A. membranaceus(B)
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Influence of cycle times on identification results of

Astragalus membranaceus var. mongholicu  (A) and

A. membranaceus(B)
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B PCR % I . WLIAT 3.
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A
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Ex Taq HS 2XTaq plus Master MixII
B
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AL S, M. Trans 2 000 bp DNA Maker; 1~2. 52 117 # (£ ;
3E A R R W S VA 6 BV 5 7. R EE B BN A X
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Fig. 3 Effect of different Tag enzymes on identification results of
mongholicu (A)  and

Astragalus membranaceus var.

A. membranaceus(B)

3.1.4 DNABIMREHE HH % PCR MK R T
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220 bp 1) &7k, IH 2 8 A ] 29 150 bp 9 557 o (H

DNA #5347 58 52 B30, 25l B3 ik,
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BifR 1T PCRY 1 . ULIE 4,

20 ng 100 ng
A M12345 67N M12345 67N
2000 bp
100 bp
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2000 bp
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20 ng 100 ng
B
2 000 bp
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AL S R ;M. Trans 2 000 bp DNA Maker; 1~2. 5% 7 # € ;
3EIER L ;4 R e S AE T 6 VIR 5 7. RV EE EE S N S U
A8 . B.JI ¢ 8 & ; M. Trans 2 000 bp DNA Maker; 1~2. If 3 8 (€ ;
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X i
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I
Fig. 4 Influence of different DNA template amount on

identification results of Astragalus membranaceus var. mongholicu

(A) and A. membranaceus(B)

3.1.5 PCREM LM AR4EER JORE JE 3
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RN 28 YK ) 372 °CHEAH 5 min.
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B2k TR IE A SEE A R . WAL S,

Veriti™ GeneAmp 9700

A M12345 67N M12345 67N

2000 bp
100 bp
2000 bp
100 bp

GeneAmp 9700 TC-512

Veriti™ VeritiPro™

A5 B4 ML Trans 2 000 bp DNA Maker; 1~2. 5% /7 #%
B33 B 1€ 4. 5 R0 5. 0030 6. VLR 3 7. R A R NL S
X IR . B. 2 EE s M. Trans 2 000 bp DNA Maker; 1~2. i 32 # £ ;
Y5 AT 6 HTTHT 7 B 228 B N 1

B

2000 bp

100 bp

2000 bp

100 bp

/

:"‘Fv'

\o

ENE K 4.8

X g

ES5 AEPCRUMEHER(A).EERK (B EINERHTMN
Fig. 5 Influence of different PCR instruments on identification
results of Astragalus membranaceus var. mongholicu (A) and

A. membranaceus (B)
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Zetr , AERRE S S RNV BA o o A X6 0L A6 5 Ak 34 T
Al , a5 FI IR TE 2%, DL IR TA I IS 36 8% EE A 5
PEGI PR BT A REABEAT ™ 1S | B 2 3 (S Fh ] 3 4
3224 150 bp 1Y 47 51 %5 0 5547, 580 B S Pl

. 26 .

M12 345678 910111213141516N

A

2 000 bp

100 bp
B

2 000 bp

100 bp

AL S B ; M. Trans 2 000 bp DNA Maker; 1~4. 5% 1 # (€
(G1~G4) ;5~8. EIEH FE(T1~J4) ;9~10. 2 =HE(Z1~22) ; 11~12. 758
F(BI~B2) ; 13~14. T 1 (WI~W2) ; 15~16. 5} 25 # & (X1~X2) ;
N. 25 (X I . B.JE3E 3 ; M. Trans 2 000 bp DNA Maker; 1~4. i3
B (J1~J4) ; 5~8. 52 1l #5 16 (G1~G4) ; 9~10. % = ¥ (Z1~22) ; 11~
12. ¥ 3 F (B1~B2) 5 13~14. B IT B (W1~W2) ; 15~16. &} 25 i &
(X1~X2) ;N 25 % 1]

El6 RAKMBUHLINAZNINLIZTHER BEXEERMFER
&

Fig. 6 Specific  identification methods of Astragalus

membranaceus var. mongholicu seeds and A. membranaceus seeds

and its adulterants were identified respectively
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W WL 7B DRI A X 2 0 S B AT v
14 S0 52 oty B R R B R R R TR
4 iFig

H i 24 64 B 1Y 25 00 32 BEAR S AP OB R
TIE S SRR AR, AR 208 S5 9 R 52 7l 1S R
JE B RSP FAE PR RO A O T W58 0 1 X
PEAT S 5, A LT IO T R b 5y BB R S
BT B R B LB & L RBP4 AT BB 0% o 1 b X
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ITS2 X} 18 B MR P i AT 250 o DA AR OC AR 9R 3
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2000 bp I SR AR SE I LIP3 45 5 DSS 23 T AR b 5t

B TR IE B R Y SNP A gl #EAT 0 3, O M4 AL
100 bp IEaI SRR EY/PO I SVAE Ul WEN LB (o) i
M 25 48

2000 bp

100 bp

<

49— 55N

2000 bp

100 bp

kS

24
B

2000 bp

100 bp

S

25 48

2000 bp

100 bp

M 49 55N
2000 bp

100 bp

T AL 5 #% ;M. Trans 2 000 bp DNA Maker; 1~27. 5% 7 #% 1€
(G1~G27) ;28~41.. BLFEH 1€ (J1~J14) ; 42~44. 45 7 W (Z1~Z3) ; 45~
48. V5 5t T (B1~B4) ; 49~52. BT (W1~W4) ; 53~55. &} 25 #% 1€
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Fig. 7 Applicability of identification methods for Astragalus
membranaceus var. mongholicu seeds and A. membranaceus seeds

and its adulterants
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