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Abstract: The biological potency assay and chemical fingerprint chromatogram were applied to quality
evaluation of rhubarb. Using the biological potency as indicators, we evaluated the differences in quality of
multiple batches of rhubarbs and related products. Using the platelet aggregation analyzer, we determined
platelet aggregation rate in the different rhubarbs preparations, and calculated the biological potency based on the
simplified probit principle. UPLC was adopted to establish the fingerprint spectra for rhubarbs. The spectral
efficiency correlation analysis between chromatograms and biological potencies were conducted using the double
variables of SPSS 22.0 software. We used three chemical composition to verify the potency. The biological
potency results suggest that Rheum palmatum has a more potent activity than Rheum tanguticum, and
wine-treated rhubarb had a higher potentcy than charred. We identified 10 elements in the Fingerprint Spectrum.
The relevant elements including rhein-8-O-f-D-glucoside, emodin-8-O-f-D-glucoside and rhein have the
strongest activity in the inhibition of platelet aggregation. In conclusion, this study provides a analytical
method for rhubarb biological potency based on determination of the maximum antagonism rate model. The
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rhein may be the effective substance. It may serve as a reference in the quality control of wine processed

rhubarb products.

Key words: rhubarb; activate blood and remove stasis; biological potency assay; fingerprint chromatogram;

quality evaluation
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Table 1 Detailed information about 24 batches of rhubarb.
Rh01-08: Rheum tanguticum Maxim. ex Balf. Rh09-20: Rheum
palmatum L. Rh21-24: Rheum officinale Baill

Sample Origin of place G;Z:rl:g Growth pattern
RhO1 Litang, Sichuan 7-8 Wild
Rh02 Zoige, Sichuan 7-8 Wild
RhO03 Litang, Sichuan 7-8 Wild
Rh04 Zoige, Sichuan 7-8 Wild
RhO5 Taoping, Sichuan 4 Cultivated
Rh06 Zoige, Sichuan 4 Cultivated
RhO7 Banma, Qinghai 4 Wild
RhO8 Dari, Qinghai 4 Wild
Rh09 Quanshui, Gansu 4 Cultivated
Rh10 Qingyang, Gansu 3 Cultivated
Rhl1 Tianshui, Gansu 3 Cultivated
Rh12 Lixian, Gansu 3 Cultivated
Rh13 Zhuanglang, Gansu 3 Cultivated
Rh14 Dangchang, Gansu 3 Cultivated
Rh15 Quanshui, Gansu 4 Cultivated
Rhl16 Quanshui, Gansu 4 Cultivated
Rh17 Lixian, Gansu 4 Cultivated
Rh18 Lixian, Gansu 4 Cultivated
Rh19 Lixian, Gansu 4 Cultivated
Rh20 Dazhou, Sichuan 3 Cultivated
Rh21 Yaan, Sichuan 4 Wwild
Rh22 Litang, Sichuan 4 Wild
Rh23 Shehong, Sichuan 5 Cultivated
Rh24 Wenchuan, Sichuan 4 Wild

O FIEWHE TR EP B W, 152 /MR K
(platelet-rich plasma, PRP); %l Ifil % /£ %% 1 3 000
rmin” BTG 30 min, N0V EERE T A
X 5 mL EP BN, BB Z M/ (platelet-poor
plasma, PPP), #%H . PRP il PPP T E{RFF/E 18~
25 CH, JEREAZERZ).
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W B A NG S R @S A, I
ADP 35 25 uL, IR TRl s AT R, A5
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I FE A B IR, BRI R, WA 1.
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BEH C;s# (2.1 mmx100 mm, 1.7 um), JRa0HHNF
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%A N 0~5.00 min, 39%~42% A; 5.01~7.00 min,
42%~51% A; 7.01~12.00 min, 51%~56% A; 12.01 ~
15.00 min, 56%~70% A; 15.01~17.00 min, 70~77%
A; 17.01~21.00 min, 77%~78% A; 21.01~25.00 min,
78%~88% A; iE N 0.20 mL-min', KM KA
410 nm, FEIEA 30 'C, FHEPAEFHE A 5 min.
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B-D-FEHETFSE 10 MY IS IE &, A 4.0 mL DMSO
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Figure 1 Typical oscillogram of platelet aggregation rate.

Channel 1: Blank control group; Channel 2—4: Raw rhubarb
15.11,9.07, 5.44 mg-L™", respectively
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Figure 2 Coordinate transformation of qualitative response.
A: Relationship between concentration of tested drugs and
inhibition rate; B: Relationship between logarithmic doses and
probit
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Table 2 Biological potency assay results of 24 batches of
*95% FL

rhubarb.

“R represents determination of coefficient.

represents confidence limits

Measured biological

Sample R 95%FL° potency / U-g.!
RhO1 0.403 37.45 4038
Rh02 0.490 31.06 4898
Rh03 0.503 39.88 5034
Rh04 0.524 41.09 5238
Rh05 0.449 36.27 4490
Rh06 0.383 28.49 3827
Rh07 0.549 32.78 5491
Rh08 0.598 29.03 5982
Rh09 0.934 25.17 9336
Rh10 0.788 32.05 7876
Rh11 0.701 24.88 7011
Rh12 0.604 26.38 6036
Rh13 0.808 31.48 8077
Rh14 0.689 38.56 6 889
Rh15 0.732 29.73 7319
Rh16 0.806 23.01 8058
Rh17 0.650 18.72 6523
Rhi8 0.611 22.91 6114
Rh19 0.604 17.44 6 044
Rh20 0.681 29.46 6813
Rh21 0.504 30.57 5038
Rh22 0.549 26.73 5494
Rh23 0.628 33.98 6283
Rh24 0.631 37.42 6312
A 607 2 Tmshubarb
g 55 To o mubard .
§ 5.0 { —o— Standard //
g e %
‘gb 4.0 ?-//-
= 35 =
3.0 T T T

1
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RILH 23 M EigILA I, KAl Ita 10 4
i 0g . i AR 1) R i SRS L EE 4
6 TEMHEXMS

FIF SPSS 22.0 HAMIXALE (bivariate) &
SITITE, AT A FEHGRO A 1 10 MEAE A
T U 55 I /N A SR AR T FE AR A DG, DR IR #R
MR RB (R) o 1. 3. 120 13, 164 20 F1 21
U S 2R AL SRS A DG R, IR
IEAHRR R, W3k 3.
7 ERS BATE MM HIIE

A 9% REUR K 3 ANEME R KR -8-O-
B-D-H EFEE . K3 &K -8-0-B-D-H %1 B I K FE IR,
R FH e A 2 B ot HEL S 3R A7 9 I 2 A 0

283 SCHR A JG 25 & % 18, DL B 2 A B 4T I
/INBR 5 42 24 W ] ] T MR 4l 5 BT s o R, S5
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Figure 3 Biological potency assay results of different wine processed rhubarb products. A: Relationship between logarithmic doses of
different processed rhubarb and probit; B: Results of biological potency assay of different processed rhubarb
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Figure 4 Typical UPLC fingerprint chromatograms of standard solution (A) and Rh0O1 sample solution(B). 1: Aloe-emodin-8-
O-f-D-glucoside; 3: Rhein-8- O-f-D-glucoside; 12: Chrysophanol-8- O-f-D-glucoside; 13: Emodin-8- O-f-D-glucoside; 16: Physcion-
8-0-f-D-glucoside: 17: Aloe-emodin; 20: Rhein; 21: Emodin; 22: Chrysophanol; 23: Physcion; others are not identified
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Table 3 Results of correlation analysis between chromatographic
peaks and biological potency. "R represents Pearson correlation
coefficient between chromatographic peaks and actical measured
biological potency; "P<0.05 represents the results are statistically
different

Peaks Chemical constituent R P

1 Aloe-emodin-8-0-f-D-glucoside 0.505 0.048

3 Rhein-8-0-f-D-glucoside 0.634 0.037
12 Chrysophanol-8- O-f-D-glucoside 0.601 0.044
13 Emodin-8-0-f-D-glucoside 0.684 0.036
16 Physcion-8-O-f-D-glucoside 0.618 0.041
17 Aloe-emodin 0.489 0.055
20 Rhein 0.673 0.031
21 Emodin 0.509 0.043
22 Chrysophanol 0.356 0.072
23 Physcion 0.392 0.069

W Aspitin

120000
[ Rhein-8-0--D-glucoside

[ Emodin-8-0-p-D-glucoside
Rhein

80000

40000
LI

Figure 5 Biological potency assay results of rhein-8-O-f-D-
glucoside, emodin-8- O-f-D-glucoside and rhein

Measured potency / U-L-umol!
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NN O )y R (2 B =S Rl = I R N ARG [ R A
TR 25 300 R S wl NS 2, BRSO OR B
JR BV A% o AR SCHE T A T 5 IR SR AR SR AL
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TENARAS Gy WU, 6 B i P 25 5 Bt 40 18 4 40 i 2
TYRERAT A, DR b K38 R 93k LA 8 T 2 1 25 4
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