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Impact of compatibility ratios of rhubarb-gardenia herbal pair and extraction
techniques on anthraquinone dissolution
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Abstract: Objective To investigate the impact of compatibility ratios of rhubarb-gardenia herbal pair and extraction techniques on
anthraquinone dissolution, and to explain the bases of different compatibility of rhubarb-gardenia in the prescriptions of Chinese
materia medica from chemical composition. Methods Anthraquinones were extracted from rhubarb-gardenia herbal pair of different
compatibility ratios by water decoction method and ultrasonic extraction with alcohol. Free and total anthraquinones were analyzed by
HPLC and the contents of binding anthraquinones were equal to the total minus the free anthraquinones. Results The contents of
various types of anthraquinones extracted by water decoction method increased and binding anthraquinone content increased
significantly after rhubarb was compatible with gardenia. This suggested that gardenia was benefit for binding anthraquinone
dissolution. Decocting order (Rhubarb cooked first, last, and at the same time) also affected the content of anthraquinones in water
decoction method. Separate ultrasonic extraction was benefit for total and free anthraquinone dissolution. Separate ultrasonic extraction
was benefit for total and free anthraquinones dissolution. Simultaneous ultrasonic extraction was benefit for binding anthraquinone
dissolution. The extraction effect of ultrasonic method was significantly higher than that of water decoction method. Conclusion
Rhubarb-gardenia herbal pair in different compatibility proportion plays different role in different prescriptions because of the different
composition and content of anthraquinones, which proves the rationality of the classic formula.
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Fig. 1 HPLC of standard solutions (A) and Rhei Radix et
Rhizoma-Gardeniae Fructus extracting solution (B: water

decoction method, C: ultrasonic extraction with alcohol)
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Table 1

Rhizoma-Gardeniae Fructus gardenia herbal pair extracted

Contents of anthraquinone of Rhei Radix et

by water decoction method (X *s,n=23)

N T A B/ (mgg ™)

OFi L) SERE W EER 456
1:0 — 0.73+0.02 0.70+0.01 0.03%0.01
1:05 K¥HTF 0.79+0.02 0.732£0.02 0.06+0.01

FEF  0.784£0.04 0.74£0.02 0.04%0.01
KIJE R 0.88+0.05 0.7940.01 0.09+0.01
1:1 KIS 1.0740.04 0.9940.02 0.08+£0.02

FET  0.91£0.05 0.85+£0.04 0.06%0.01

KGR 1.4940.06 1.3840.07 0.11+0.01

KIS 1.4040.05 1.094£0.03 0.31£0.03

FEF  1.13£0.05 0.83£0.02 0.304+0.04

KGR 1.2440.08 0.874£0.02 0.36£0.04

1:2 KIS 1.5340.04 1.2040.05 0.33£0.02

K~ 1.00£0.05 0.71£0.01 0.2940.03
KGR 1.36+0.08 0.9240.02 0.44£0.06

BT

T2 XERFHNBEEBIRLZMESERE (X ts,n=3)
Table 2

Rhizoma-Gardeniae Fructus gardenia herbal pair extracted

Contents of anthraquinone of Rhei Radix et

by ultrasonic extraction with alcohol (X £s, n = 3)
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JRAE S HU(mgg )

ettty Jrat BRI Wi B AO R
1:0 — 9354030 8.30%0.09 1.0640.30
1:05 34 11.29+0.15 10.4940.13  0.80+£0.03

A 853+£022 7.3540.03 1.18%0.03
1:1 R 9.754£0.03  9.184+0.30 0.57+0.03

A8 7.90£0.12  5.8440.03 2.06%0.03
1:15 3R 10092024 9.4640.03 0.63+0.03

43 8.641+033  7.31+0.03 1.3340.01
1:2 4% 10704042 10.1140.33  0.5940.03
a3 7484003 596+0.11 1.5240.12
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