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Abstract: Acanthopanax senticosus is one of the genuine regional herb in Northeast China. In this study, we
identified the germplasm resources of commercial A. senticosus samples based on atpl and atpB_rbcL according to the
previous chloroplast genome sequencing results, and determinated the content of syringin by HPLC to evaluated
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the quality of commercial samples. A total of 80 A. senticosus samples were collected from 47 cities in 24
provinces. DNA was extracted to amplify the products of atpl and atpB_rbcL by PCR. The results showed that 7
haplotypes (H2, H5, H8, H10, H12, H14, H23) were formed by the combined analysis of the two gene fragments.
H2 from Yichun in Heilongjiang, Shangzhi in Harbin, Suihua in Heilongjiang, Fushun in Liaoning, Benxi in
Liaoning, Changbai in Jilin and Jingyu in Jilin were the dominant genotype, representing 58.75% of the total
samples. H14 and H23 were the unique haplotypes of the producing area. It is speculated that the commercial
A. senticosus samples with haplotypes of H14 and H23 are from Raohe, Shuangyashan, Heilongjiang and Mingshui,
Suihua, Heilongjiang, respectively. HPLC analysis indicated that the content of syringin in 73.96% of the samples
met the Pharmacopoeia standards. There was a significant difference in the content of syringin among the samples,
ranging from 0.003 7% to 0.524 5%, with a difference of 0.520 8%, indicating that the quality of the samples in the
market of 4. senticosus was uneven. However, there were no significant differences in the contents of syringin in
the commercial 4. senticosus among different haplotypes. The content of syringin in the haplotype H23 in the
market sample is relatively high, so it may be a germplasm with better quality. This study researched the
germplasm resources and medicinal materials quality of commercial 4. senticosus samples and will help guide the
commercial circulation, reasonable medication of A. senticosus, and the screening of excellent germplasm.
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Table 1 Sources, haplotype and syringin content of commercial Acanthopanax senticosus samples
No. City or district Haplotype Syringin/% No. City or district Haplotype Syringin/%
1 Harbin, Heilongjiang H2 0.038 5 41 Luoyang, Henan H2 0.062 3
2 Harbin, Heilongjiang HS8 0.426 2 42 Xinxiang, Henan H2 0.095 2
3 Daqing, Heilongjiang H2 0.090 1 43 Xuchang, Henan H10 0.094 9
4 Shenyang, Liaoning H5 0.064 0 44 Xuchang, Henan H2 0.199 4
5 Shenyang, Liaoning H23 0.1225 45 Xuchang, Henan H2 0.173 8
6 Shenyang, Liaoning HI10 0.084 7 46 Changge, Henan HS8 0.100 8
7 Shenyang, Liaoning H2 0.094 5 47 Dingxi, Gansu H2 0.120 3
8 Dalian, Liaoning H2 0.009 7 48 Qingyang, Gansu H2 0.108 3
9 Hohbhot, Inner Mongolia H23 04110 49 Shizuishan, Ningxia H2 0.1657
10 Shijingshan District, Beijing H12 0.524 5 50 Shizuishan, Ningxia H2 0.152 6
11 Shijingshan District, Beijing H8 0.178 0 51 Linyi, Ningxia H2 0.091 3
12 Shijingshan District, Beijing H10 0.205 6 52 Zibo, Shandong H10 0.149 3
13 Fengtai District, Beijing H2 0.150 8 53 Zibo, Shandong H2 0.004 0
14 Fengtai District, Beijing H23 0.3879 54 Liaocheng, Shandong H2 0.223 5
15 Fengtai District, Beijing H2 0.462 7 55 Lu'an, Anhui H2 0.150 2
16 Fengtai District, Beijing H23 0.256 0 56 Fuyang, Anhui H2 0.027 3
17 Fengtai District, Beijing H2 0.145 6 57 Huangshan, Anhui H14 0.1192
18 Fangshan District, Beijing H2 0.1552 58 Wuhan, Hubei H8 0.077 3
19 Fangshan District, Beijing HS8 0.256 9 59 Bishan District, Chongqing H2 0.202 4
20 Fangshan District, Beijing H10 0.038 3 60 Chengdu, Sichuan H2 0.017 6
21 Fangshan District, Beijing H10 0.2779 61 Chengdu, Sichuan H2 0.158 7
22 Fangshan District, Beijing H2 0.154 3 62 Suzhou, Jiangsu H10 0.167 7
23 Fangshan District, Beijing H10 0.094 9 63 Nantong, Jiangsu H2 0.239 8
24 Tongzhou District, Beijing H2 0.0879 64 Pudong New Area, Shanghai H2 0.048 1
25 Dongcheng District, Beijing H14 0.007 7 65 Wenzhou, Zhejiang H2 0.025 5
26 Wugqing District, Tianjin H2 0.1347 66 Lishui, Zhejiang HS8 0.189 4
27 Cangzhou, Hebei H2 0.1039 67 Ningbo, Zhejiang H10 0.0529
28 Cangzhou, Hebei H2 0.1027 68 Ganzhou, Jiangxi HS8 0.016 5
29 Cangzhou, Hebei H23 0.106 0 69 Yichun, Jiangxi HS8 0.006 8
30 Shijiazhuang, Hebei H2 0.177 5 70 Xiamen, Fujian H2 0.063 8
31 Baoding, Hebei H2 0.073 1 71 Fuzhou, Fujian H2 0.038 5
32 Baoding, Hebei H23 0.176 1 72 Foshan, Guangdong H2 0.1122
33 Baoding, Hebei HI12 0.060 8 73 Zhuhai, Guangdong H2 0.086 2
34 Baoding, Hebei H2 0.346 6 74 Zhuhai, Guangdong H10 0.047 2
35 Baoding, Hebei HI12 0.104 6 75 Shenzhen, Guangdong H2 0.003 7
36 Handan, Hebei H2 0.052 4 76 Jieyang, Guangdong HS8 0.0102
37 Datong, Shanxi H2 0.005 4 77 Nanning, Guangxi H8 0.203 0
38 Zhengzhou, Henan H2 0.104 8 78 Dali, Yunnan H8 0.006 4
39 Zhengzhou, Henan H2 0.061 4 79 Guiyang, Guizhou H2 0.063 3
40 Zhengzhou, Henan H2 0.060 7 80 Haikou, Hainan H2 0.095 4
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Table 2 Primer sequences for PCR amplification

DNA . .
Primer name The sequence of primers (5'-3")
barcode
atpl atpl-F TATTCGGATTGGCTGACC
atpl-R TGCTTTGGCTTTACTCACG
atpB_rbcL atpB_rbcL-F ATAAGAAATGGGAGTTAGCACG

atpB_rbcL-R AAGAAGTCTCACAACAACAAGG
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Figure 1 Genomic DNA of the commercial Acanthopanax senticosus samples. M: DL15000; 1-80: Samples
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Figure 2 PCR amplification of atp/ sequence from 80 samples. M: DL1000
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Figure 3 PCR amplification of atpB_rbcLsequence from 80 samples. M: DL1000
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Table 3 Haplotype variation sites of atp/ and atpB_rbcl com-

bined analysis. *: Same as the first line, —: Nucleic acid deletion

. . .. Nucleotide
Combined  Nucleotide position atpl .. atpB_rbcL
haplotype ————————— - haplotype position haplotype
201 293 472 398 399
H2 C G G H2 - - H2
H5 * * * H2 A A H4
H8 T * * H6 * * H2
H10 * * * H2 A * H1
H12 * * A H1 * * H2
H14 * C * H5 * * H2
H23 T * * Ho6 A * H1

3 HERAMBREIFN
FHMPHE T HEENEREREBTERNyY =

1075564.353 7 x - 5154.184 7, X RELR* > 0.999, £F

T E R . X80 43 M BRI TUIMAR R T H S

Table 4 Haplotypes corresponding to the market sample number and origin

Market sample number Haplotype

Origin

1,3,7,8,13,15,17, 18, 22, H2
24,26-28, 30, 31, 34, 3642,

44, 45,47-51, 53-56, 59-61,

63-65,70-73,75, 79, 80

4 H5
2, 11, 19, 46, 58, 66, 68, 69, HS

76-78

6,12,20,21,23,43, 52, 62, H10
67,74

10, 33,35 H12
25,57 H14
5,9, 14, 16, 29, 32 H23

Heilongjiang: Fenglin, Yichun; Shangzhi, Harbin;
Mingshui, Suihua

Liaoning: Qingyuan, Fushun; Benxi

Jilin: Changbai and Jingyu of Baishan

Shangzhi, Harbin, Heilongjiang; Qingyuan, Fushun, Liaoning
Heilongjiang: Raohe, Shuangyashan; Hailin, Mudanjiang
Qingyuan, Fushun, Liaoning; Changbai, Baishan, Jilin
Heilongjiang: Shangzhi, Harbin; Mingshui, Suihua;
Baoqing, Shuangyashan; Hailin and Linkou of Mudanjiang
Jilin: Changbai and Jingyu of Baishan; Panshi
Heilongjiang: Raohe, Shuangyashan; Hailin, Mudanjiang
Qingyuan, Fushun, Liaoning; Changbai, Baishan, Jilin
Raohe, Shuangyashan, Heilongjiang

Mingshui, Suihua, Heilongjiang
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Figure 4 Syringin content in different provinces (A) and haplotypes (B). Red line: Pharmacopoeia standards of the People's Republic of

China
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