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Abstract Lichuan Rhubarb faces the problems of wild resource depletion, variety degradation and unclear genetic
background, which seriously restricts the sustainable development and brand value of Lichuan Rhubarb industry. ISSR and
RAPD molecular markers were used to evaluate the authenticity of Rhubarb Lichuan in combination with the signature
secondary metabolites. Twelve ISSR and eight RAPD primers were screened, and the combination of ISSR and RAPD
primers showed that five primers could be used to distinguish Rhubarb Lichuan from Rhubarb from other regions. Rhubarb
in Lichuan and other regions were divided into different groups based on cluster analysis, and Rhubarb in Lichuan was
divided into two categories, indicating that the genetic diversity of Rhubarb germplasm resources was correlated with the
geographical distribution, and was significantly affected by climate environment. HPLC results showed that the contents of
emodin, chrysophanol and emodin methyl ether were higher in Lichuan Rhubarb than in other areas. In this study, genetic

diversity of Rhubarb from Lichuan and other areas was analyzed by molecular markers, and the kinship relationship

WFEEHE  2024-09-12

*EEEE FOKE(1979-) 5 BIEER W DR 0] AEY) 4 FAE )2 E-mail : ginyonghua@mail.scuec.edu.cn

E2WB o m R EEARIINY S5 35 T 4 W B H (CZ2Y23002, CZZ25006) ; 1 ig RE KA A AR E S L &
#EHhIR H (PTZ24021, PTZ25018)



%o

FRAR A LT T AMC AR B 5 R R o ) 1 803

between Rhubarb from Lichuan and other areas was preliminarily revealed, which provided an effective means for the

identification and identification of Rhubarb from Lichuan as a landmark product, and provided theoretical basis and

technical support for the research on the authenticity of Rhubarb resources in Lichuan.
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Tab. 1  Distribution of Rhubarb Collection Sites

ETRs? SRAEH R /m %5 (N) 4 (E)
1 SN N TR Eis = e A | 1550.2 110.0947 30.4825
2 Rt AR B RSP S PR AR 54 1473.1 110.0275 30.8043
3 R @ e LB IS £ BRI B R 1754.7 109.9693 30.1704
4 R T AR L = O A A B R T — 2 AR 1324.1 110.3370 30.6328
5 TR T PR S = O A A B 2 R T 1406.2 110.3420 30.6308
6 TR T 2R L = G T B = 4 1348.8 110.3978 30.5370
7 TRt T O AR L = O AR B A DU 2 1328.7 110.3567 30.5503
8 IR AT R A% 2 400N ZH(BiEHEIA ) 1367.5 108.1615 30.7545
9 BEIKTH TR A% S a0 A (BRE R R ) 1664.6 109.1305 30.5972
10 HERT AT R A% S Dk (BEPIR) 1379.3 109.1498 30.6134
11 BEIRTENTHEE S M =H (B EDIR) 1486.2 109.1336 30.6024
12 Tt A AR WK IR a2 923.9 109.0346 30.5740
13 R el AN Rk IR 1465.2 109.0350 30.5739
14 RUET AT £ /NG SR BT 1332.7 108.8943 30.3612
15 BT RN 5SS £ /AN HERT AR 14454 108.8303 30.2675
16 BT RN A4 £ KA+ =R RS 1847.2 109.0282 30.0533
17 BT AT £ & Rk 1451.6 108.6363 30.4523
18 TR N TT IS & & o b2 el s 1456.2 108.6850 30.4360
19 IR A ER K & fm i (Bt E A L) 580.1 108.5509 30.1297
20 BT AN 5% & RE R+ —H ok I 1398.4 109.6221 30.3192
21 ST A T VR AR A 3 = 2155 1349.0 108.6634 30.3336
22 TRt T AR AT % T HE A i KR 1695.4 109.2845 30.5853
23 T A T 1836.6 105.7198 35.9678
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Tab.2 ISSR primer sequences

519 P55 —3")

807 AGAGAGAGAGAGAGAGT
814 CTCTCTCTCTCTCTCTA
815 CTCTCTCTCTCTCTCTG
824 TCTCTCTCTCTCTCTCG
827 ACACACACACACACACG
841 GAGAGAGAGAGAGAGAYC
849 GTGTGTGTGTGTGTGTYA
854 TCTCTCTCTCTCTCTCRG
857 ACACACACACACACACYG
864 ATGATGATGATGATGATG
873 GACAGACAGACAGACA
880 GGAGAGGAGAGGAGA

750

bp
5000

750

M1 2345678 91011121314151617

P3G 1 9 DNA 457 19 43 F K /INE 250~5000 bp 42
F(E ).
22 RAPDHFHREER

FE RAPD 23 Fhric Lok 1 8 A AT 47 3 1
THIERAT G, 28 7R N 98.56%. 938
9 458 1 231 R /INE 250~5000 bp 2547 (FE12).
23 WS FRIEMRLESE

BT 48 55 1 ISSR 51915 RAPD 5 | 9 W 7 41
A 153596 XA R4 A, For ISSR 814+RAPD S436.,
ISSR 815+RAPD S436.ISSR 824+RAPD $436. ISSR
815+RAPD S439 . ISSR 849+RAPD S436 ¥4 1] i 1+
g I A 7™ R B X 43 2k, P FR 40 T
PRIC S G SEEL T R R AR it A 804 50 (L 3).

18 19 20 21 22 23 24 25 26 27 28 29

.

M:DL5000; 1-22 : USRI 1 K BERE i 5 23-29 : Hofl =
Pl 1 ISSR 514 807 H1 827 M BN ML Ie Fla vk 45 2
Fig. 1 Agarose gel electrophoresis results of ISSR primers 807 and 827

M 1 2 3 45 6 7 8 91011121314151617 18 19 20 21 2223 24 25 26 27 28 29

1 2 345 6 7 8 91011121314 151617 1819 20 21 2223 24 25 26 27 28 29

L. BB B R

750

M:DL5000; 1-22 : RUGA 1 ERE il 5 23-29  Hofth 7 KB
2 RAPD 514 S436 F1S450 i SaNR MBI b Dk 4%
Fig. 2 Agarose gel electrophoresis results of RAPD primers S436 and S450
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Tab. 3 The genetic identity coefficient and genetic distance of 29 rhubarb varieties based on ISSR
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Fig. 4  Cluster results of two molecular markers
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Tab. 4 Standard curves of five anthraquinones
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H A~ . p
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