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Screening of different variation types from Rheum officinale and comparison of
their yield and intrinsic quality

CHEN Qian-gian!, SHI Hong-zhuan', GUO Qiao-sheng!, ZHAN Chang-sen?, WEN Fang-fang?, DAI Yu-ye!,
ZHU Zai-biao'

1. Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China

2. Shanghai Hutchison Pharmaceuticals, Shanghai 201401, China

Abstract: Objective To purify the germplasm and reveal the yield and intrinsic quality differences of different variation types of
Rheum officinale and to provide basis for germplasm selection. Methods The criterion of various varieties of R. officinale plants
was set and the growth and yield were measured at the harvest stage. UPLC was used to measure the content of 14 functional
components including 5 free anthraquinones, 5 binding anthraquinones, 2 tannins and 2 dianthraquinones. Results A total of three
variation types were selected, named as palmately middle split type (B1), brown stem and brown vein type (B2) and brown stem and
green vein type (B3). Compared with traditional type, the yield of the three variation types was lower. There were significant
differences in the contents of 14 functional components (P < 0.05). Compared with traditional type, the contents of total free
anthraquinone and total binding anthraquinone of the three variation types were lower, but the contents of total dianthraquinone were
higher, and total tannin content of B2 type was significantly higher than that of traditional type. According to the content and
proportion of efficacy components, these three variation types of R. officinale may have better purgation efficacy than the traditional
type, but the efficacy of“clearing heat and detoxifing” may be lower, and the efficacy of "activate blood circulation to dissipate blood
stasis" of B2 type may be higher than the traditional type. Conclusion The yield and index component of traditional type were
superior to the three variation types, hence the germplasm purification is worth consideration in the cultivation of R officinale. The
efficacy bias of different variation types of R. officinale provide references for its germplasm screening.
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Table 1 Morphological characteristics of different types of R. officinale
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A Egei) g, 1.6340.12° BRI fE5 R
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B2 AR HEN ARGEEN 1.62+0.08" BRI == e ik 1
B3 AR HEN ET ) 1.63+0.17° BORERA (CES-Jugineit

FIFIAR/NG TR AR AN FZER R (P<0.05), FRF
Different lowercase letters in the same column indicate significant differences among different groups (P < 0.05), same as below tables
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Fig. 1 Morphological characteristics of traditional of R. officinale
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32 FEXBAAKREFTEER

4 A 25 B R T AR AN SR i & L3R 2.
B2 M — S iR B E R T HAR %41 (P<0.05),
B3 & %; LRW B2 & F KT HA %4 (P<0.05),
B3 HH; MRW A 1 B3 2% /=T B2 (P<<0.05);
TRW A f i, B2 BEMTHALEL (P<0.05);
MRW/LRW 7£ 1.4~1.9, H/H B1 & E KT HAD %
H (P<<0.05); DR 7E 24.10%~24.64%, % 4H[H]
TREWER.

33 TEXBAAKRENERRES

331 ANFEPZRIGES TS RES 4 FY
ZIHRTEIIK Y AKIEVER A S 25 R A S
TEWE 3. KDPETEE 635%~6.54%, FUMLE
EEZE S KIS HRR B & 2R AT 41.62%~44.50%,
Bl ST HARLL (P<<0.05), B2 fieih; RS R
EEAE 0.162%~~0.324%, A fxiE, B2 ik, 4L
TERENZER (P<005); BEERSE A i, B2
%, SRR ENER (P<0.05).

®2 TRABGMRATMMIIRERE (x£5,n=5)
Table 2 Root morphology and yield of different types of R. officinale (x £ s, n=5)

B ALt — SR LRW/g MRW/g TRW/g MRW/LRW DR/%
A 9.8+2.8 592.3+242.6° 1112.5+£545.22 1704.8+757.2% 1.9+0.22 244+1.3°
Bl 103£1.22 551.2£105.9° 793.34+206.9% 1344.5+271.7* 1.440.2° 24.610.1°
B2 7.0+£1.9° 177.8+£155.3° 298.7+108.1° 476.5+167.7° 1.7£0.52 24.1%0.2
B3 126%1.5° 615.81£207.6 954.5+£263.6 1570.4+417.7¢ 1.61£0.42 24.610.2
®3 TRAXBGMRANERFIETREE (Xx+s5,n=3)
Table 3 Concentrations of bioactive compounds of different types of R. officinale (x £ s, n=3)
1 i TR 50 %
Ko AKIEHER A Al i 1 R SRR

A 6.420+0.006* 44.170£0.020° 0.3241£0.006° 1.143£0.004*

Bl 6.540+0.014° 41.620%0.119° 0.307£0.016° 0.863£0.045¢

B2 6.480+0.087° 44.500+0.117° 0.162+0.003¢ 0.740%£0.007¢

B3 6.350+0.062° 44.280+0.1342 0.272+0.014¢ 0.878 £0.005°

332 AFRMARAE 14 MIORUSn S EER 4 KEBRAMAKERSERE S T4 (P<0.05),

FIRAIZGFH RIEN 14 FhIDRORS MR 4. A FIBI 1)
B TIRRAELZE ST B2 Ml B3(P<0.05); B2 H(+)-
IEERSEEES THAA (P<0.05); HEHFB T
H7M, AR B2 BFACT B1 A B3 (P<<0.05),
Bl s FAHMFET A SEVFERERER
(P<0.05), Bl i, Ak B3 M2 KHER.

=4

H, A FI B2 HARRINEIERR:; KEHmEE A
BEETHAA (P<0.05); A FIKEERE. K
M. KEEHFBET SRR E S THAMA (P<
0.05); B3 MIMEKERTH AR S RESR
FHABLA (P<0.05); Bl SRR KR
HRERTHAMA (P<0.05).

AEIXBHRKENYE ST EE (X£s,n=3)

Table 4 Concentrations of effective constituents of different types of R. officinale (x £ s,n=3)

. ¥EJ5i/(mg-g™) ZHM/(mg-g ") W E R (mg-g )

W —raTm (O JEZ BEEB | ERFA | FEAEE R *EE XEH  FEITR
A 0.347£0.017*  4.143+0.044>  0.16910.002¢ 0.358+£0.017¢  0.152+0.001° 010° 0.221£0.001> 2.460+0.001* 0.41440.003?
Bl 0319£0.0232 4.395+0.200° 0.322+0.002° 1.8461+0.010*  0.141£0.002¢ 0.028+£0.002° 0.206+0.004¢ 2.28140.009* 0.417+0.0022
B2 0.162+0.015¢ 5.049+0.222¢  0.17240.002¢ 0.464+0.012¢  0.06940.0014 010° 0.091£0.001¢  1.273£0.003¢  0.19040.001°
B3 0.234+0.005> 3.802+0.601>  0.20710.008" 0.724+0.007>  0.247+0.002¢ 0.062+0.002* 0.230+0.003* 1.767£0.012° 0.41810.003*

B LB R (mg g )

f FEREET TERE XEEE TEWE KRRV
A 0.987+0.006 0.122+0.020° 1.02140.0012 4.98010.006 1.08610.0142
Bl 0.787+0.005¢ 0.062+0.001¢ 0.906£0.004¢ 3.016£0.007¢ 0.788+£0.041°
B2 0.796+0.003¢ 0.089+0.001¢ 0.747+0.0024 3.449+0.016° 0.700£0.046°
B3 1.650+0.0022 0.218+0.0022 0.939+0.002° 2.476+0.049¢ 0.776+0.019®
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4 FRBIZ R RIS IR S S 'R S,
S RBIZGFH R “V5 PB4y | SR N A>
B3>B2>Bl1; “V5 FEA” 05 2 & &F N B1>

B3>B2>A, M IEEREE. GHREK” A
SEIFE AN A>BI>B3>B2, Hit A B 5T 3 fids R
A, “IRPNEL” Hr EEIT N B2>B1>A>B3,
B2 BEET A, Bl A A HERALRE.

x5 TRXBEHAARDHESSEEREE (¥x+5,n=3)

Table 5 Differences of effective constituents of different types of R. officinale (x = s, n=3)

Ff it “UETNBR Aoyl “VSTHAR” Uy 2 R Wy “ERIEL” Hoy
A 8.200+0.030° 0.527+0.015¢ 3.247+0.006° 4.490+0.048
Bl 5.558+0.034¢ 2.168+0.008 3.073+0.016 4.71540.158
B2 5.781+0.048° 0.637+0.012¢ 1.62240.003¢ 5.21140.193
B3 6.059+0.057° 0.931+0.012° 2.724+0.014¢ 4.036+0.493¢
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