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Abstract Objective: To establish a rapid detection and identification method for mutual adulteration in prepared
slices of Panax ginseng and Panax quinquefolius. Methods: Based on the principle of using multiplex ligation —

dependent probe amplification ( MLPA) to detect single nucleotide polymorphism ( SNP) and point mutation

* ; (2020ACA007
“ Q- marker ”(2020CFA024) ; “
DNA (TCM2021 - YJ11) ”
ok Tel: 13618638636; E — mail: wangbol986@ hotmail. com

Tel: 13807190894 ; E — mail: wdu@ whu. edu. cn
Tel: 18649345243; E — mail: 1585919031 @ qq. com

RO S



Chin J Pharm Anal 2022 42(9) @

in sequences a specific probe was designed to find SNP sites in the 18S sequences of Panax ginseng and Panax

- 1578 -

quinquefolius for MLPA amplification. The melting temperature ( T,) was derived from the peak of the melting
curve and the differences in T, values were used to identify Panax ginseng and Panax quinquefolius. Specificity
sensitivity and adulteration ratio experiments were performed to verify the feasibility of the method. Results: The
specific melting curve Tm value of Panax ginseng probe was (79.3 £0.2) °C  and that of Panax quinquefolius
probe was (81.2 +0.2) °C. When the ratio of Panax quinquefolius probe to Panax ginseng probe was 0. 6:
1. 0. Panax ginseng adulterated with 10% Panax quinquefolius or Panax quinquefolius adulterated with 10% gin—
seng could be effectively detected. Conclusion: This study establishesa stable method for the identification of Pa—
nax ginseng adulterated with Panax quinquefolius which is specific and sensitive.

Keywords: multiplex ligation — dependent probe amplification technique; melting curve; Panax ginseng; Panax

quinquefolius; Adulteration; Identification
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Tab.1 Sample information of P. ginseng and P. quinquefolius

( No.) ( sample) ( sample source)

1 ( P. ginseng reference crude drug) ( National Institutes for Food and Drug Control)
2 ( P. ginseng) ( Bozhou Anhui)

3 (P. ginseng) ( Xiamen Fujian)

4 ( P. ginseng) ( Baodeng Hebei)

5 (P. ginseng) ( Daging Heilongjiang)

6 ( P. ginseng) ( Zhuzhou Hunan)

7 (P. ginseng) ( Fushun Liaoning)

8 ( P. ginseng) ( Liaoyang Liaoning)

9 (P. ginseng) (Jilin Jilin)

10 ( P. ginseng) ( Yanbian Jilin)

11 ( P. ginseng) ( Heze Shandong)

12 ( P. ginseng) ( Qingdao Shandong)

13 ( P. ginseng) ( Fengxian District Shanghai)

14 (P. ginseng) ( Chengdu Sichuan)

15 ( P. ginseng) ( Guang’ an Sichuan)

16 (P. ginseng) ( Urumgi Xinjiang)

17 ( P. ginseng) ( Jilin Jilin)

18 ( P. ginseng) ( Tonghua Jilin)

19 ( P. ginseng) ( Baishan Jilin)

20 (P. ginseng) ( Dandong Liaoning)

21 (P. ginseng) ( Huairou District Beijing)

2 (P. ginseng) ( Baishan Jilin)

23 (P. ginseng) (Harbin Heilongjiang)

24 (P. ginseng) ( Anhui Bozhou Traditional Chinese Medicine City)
25 (P. ginseng) ( Anhui Bozhou Traditional Chinese Medicine City)
26 ( P. ginseng) ( Tonghua Jilin)

27 ( P. ginseng) ( Fushun Liaoning)

28 (P. ginseng) ( Tonghua Jilin)

29 ( P. quinquefolius) ( National Institutes for Food and Drug Control)
30 (P. quinquefolius) ( Huairou District Beijing)

31 ( P. quinquefolius) ( Baishan Jilin)

32 (P. quinquefolius) ( Fushun Liaoning)

33 ( P. quinquefolius) ( Weihai Shandong)

34 ( P. quinquefolius) ( Qingdao Shandong)
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(No.) ( sample) ( sample source)
35 (P. quinguefolius) ( Baishan Jilin)
36 (P. quinquefolius) ( Shijiazhuang Hebei)
37 (P. quinguefolius) ( Baishan Jilin)
38 (P. quinquefolius) ( Huairou District Beijing)
39 (P. quinquefolius) ( Anhui Bozhou Traditional Chinese Medicine City)
40 ( P. quinquefolius) ( Baishan Jilin)
41 (P. quinquefolius powder) ( Bozhou Anhui)
) (P. quinquefolius powder) ( Bozhou Anhui)
4 (P. quinquefolius powder) ( Bozhou Anhui)
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Tab. 2 Primers used in this study

( primer name) ( sequence) (length)
188 -F TGAGAAACGGCTACCACA 18
18S -R AACCCAAAGTCCAACTACGA 20
Primer -F  GGGTTCCCTAAGGGTTGGA 19
Primer -R GTGCCAGCAAGATCCAATCTAGA 23
RS-F ATAACAATACCGGGCTGATAC 21
RS-R GCCAGTTAAGGACAGGAG 18
XYS -F AAATGCGGGTTATGACAAA 19
XYS-R TTCTGCATATACGCCCAAATT 21
R-F GGGTTCCCTAAGGGTTGGATAATCT 59
GTAGTGACAATAAATAACAATACCGGGCTGATTC

R-R AGTCTCGTAATTGGAATGAGTACAATCTAAAACCCTT 60
TCTAGATTGGATCTTGCTGGCAC

X-F GGGTTCCCTAAGGGTTGGAGCCACTCCGAAC 65

GTAGTGACAATAAATAACAATACCGGGCTCAGTG
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Tab.3 Sample amount after dilution of P. ginseng and

P. quinquefolius DNA template

( sample amount) /( ng * mL~")

(No.) ( P. quinquefolius) ( P. ginseng)

1 48.6 45.6

2 24.2 22.7

3 10.3 9.7

4 5.2 5.8

5 4.2 2.7

6 1.4 0.9

7 0.72 0.45

8 0.42 0.27
1.2.3 MLPA MLPA . .

o : DNA

1 pL 1.5 pL TE 8 L. 98
C 5 min 70 °C 20 min. o 1.28
wL (9°N DNA Ligase 0. 32 pL
NE Buffer for 9°N DNA Ligase 0.8 uL ddH,O 5.6
pl) o 45 C 15 min 98 C 5
min o
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PCR :2 x TS Fast qPCR Mix o 1-b
10 pL 0.8 pL(10 wmol « L") DNA. DNA 79.3 C
0.8 pL(10 pmol * L™") 50 x ROX Reference Dye I 81.2 C DNA
0.4 pL ddH,0 3 pL; 95 °C 1 min; 95 C 79.3°C 81.2 C o
10s60°C5s72°C10s 24 ;72 °C 5 min; 0.6:1.0
295 °C 3 min 45~97 °C (0.05 C *+s™") . .
2 .
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Fig. 1 Melting curve of specific test of single probe( a) and mixed probe( b)
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DNA .
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a. ( P. ginseng) b. ( P. quinquefolius)
2 N
Fig. 2 Sensitivity detection of P. ginseng and P. quinquefolius probe

3 (a) (b)
Fig. 3 Detection of adulteration ratio of P. quinquefolius(a) and P. ginseng(b)

a. + ( P. ginseng + P. ginseng probe)  b. + ( P. ginseng + mixed probe) c. + ( P. quinquefolius +
P. quinquefolius probe)  d. + ( P. quinquefolius + mixed probe) e. + ( mixed sample + mixed probe)

4 N
Fig. 4 Specificity test of P. ginseng and P. quinquefolius probe
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