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Studies on the Processing of Crude Drugs(VIII): The Changes of
Physico-chemical Parameter and Biological Activities by
Processing of Evodia Fruit

Sung-Hwan Park, Woo-Jung Lee, Hyuck-Jai Choi, Bo-Whan Song,
Dong-Hyun Kim', and Nam-Jae Kim*
East-West Medical Research Institute and ICOIlege of Pharmacy, Kyung Hee University, Seoul 130-702, Korea

Abstract — We have studied the physico-chemical change and pharmacological transformation of traditional herbal medicines
with processing. Evodia fruit (EF) has processed for the purpose of detoxification and reduction of its bitter taste. There are var-
ious methods of processing EF in Oriental medicinal references. Among them, we processed EF according to the method of
Sang-han theory, the most famous medicinal reference. We processed EF with washing in hot water, and then dried. Processed
EFs (PEFs) were prepared according to the above procedure through repetition of 1, 3, 5 and 7 times respectively. The contents
of weight loss, water extract, diluted ethanol extract, ether extract, total ash, acid insoluble ash, alkaloids and limonin in non-pro-
cessed EF (NPEF) and PEFs were examined. The weight loss, and contents of water extract and dilute ethanol extract in PEF
showed decrease in proportion to increase of washing time, while the contents of ether extract, total ash and acid insoluble ash
showed little change as compared with those of NPEF. And the content of evodiamine and rutaecarpine was not changed dis-
tinctly. However, the content of limonin decreased in the final processed material in proportion to increase of washing times with
hot water. And the intense of bitter taste in PEF was also reduced. These results were ascribed to the flowing-out of the water-
soluble portion. The biological activities of NPEF and PEF were also investigated. In the test of DPPH scavenging effect, xan-
thine oxidase inhibition effect and TBA=Rs effect; PEF was more effective than NPEF in vitro. Also, both NPEF and PEF showed
potent analgesic and anti-inflammatory effects against in mice. Especially, PEF by 3 times washing with hot water was more
effective than other PEFs. From these results, it is considered that PEF should be prepared by 3 times washing with hot water.
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Table 1. Contents of Weight loss on processing, Loss on drying, Water extract, d-EtOH extract, Ether extract, Total ash and

Acid insoluble ash in Processed Evodia Fruit

Processing Weight loss Water d-EtOH Ether Total ash Acid insoluble
time (%) Ex(%) Ex(%) Ex(%) (%) ash(%)
0 100 13.7 17.5 2.6 6.7 23
1 78.7 8.0 9.3 3.1 6.5 2.1
3 70.2 52 53 3.4 6.4 2.0
5 67.7 3.8 3.8 3.2 6.4 2.0
7 63.4 3.5 3.5 32 6.2 1.6

Each data represents mean of 3 experiments
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Fig. 1. Contents of Evodiamine and Rutaecarpine in Processed
Evodia fruit.
Detector:  Waters  Photodiode™ Array Detector 996(UV
254 nm), Column: Waters Spherisorb ODS1 column (4.0 x
250 mm), Column temp.: Room tepm. Eluent: CH;CN-HOH-
Tetrahydrofuran-AcOH (450-550-15-1, v/v/v/v).
@ : Evodiamine, I : Rutaecarpine

Fig. 2. TLC Chromatogram of Processed Evodia fruit(PEF) and
Limonin.

Adsorbent; HPTLC Plate[Silicagel GF,(E. Merck. Co.)],
Solvent: Hexane-EtOAc(2-1). Detection; 10% H,SO,(105°C,
15 min.).

Lane; L: Limonin std, 0: Non-processed Evidia fruit, 1, 3, 5,
7: Washing times of PEP with hot water respectively.

AthFig. 2). L 23} limonin T FA314] %2 L
T 0.829%0]12L 1, 3, 5 2 73] X3 HE Q.
22} 0.66%, 0.32%, 0.06% 2 0.02%2= =0l 2]5}e]

105

0.8

0.6 |

Contents of Limonin(%

Processing time

Fig. 3. Limonin Content in Processed Evodia fruit.
Contents of limonin was analyzed by TLC densitometry
according to TLC condition of Fig. 2. Wave length : 530 nm.

Bitter Score
n
Y

1:01 1:02 1:04 1:08 1:16 1:82
Ratio of Dilution

Fig. 4. Bitterness of Decoctions of Evodia Fruit and Processed
Evodia fruit.

@ : Non-processed Evodia fruit, 4 : Processed Evodia fiuit 1
time washing with hot water, Il : Processed Evodia fiuit 3
times washing with hot water, & : Processed Evodia fruit 5

times washing with hot water, & : Processed Evodia fruit 7
times washing with hot water.

Biter Score ; 0 : none, 1 : a little, 2 : slightly, 3 : exceedingly.
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Table II. Inhibitory effects of superoxide anion radical generation TBA-Rs formation in rat liver homogenate, and scavenging
effects of 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical of Processed Evodia fruit

Processing time of processed Evodia fruit Sodium
Groups
0 1 3 5 7 Ascorbate
DPPH” IC,,(pg/mL) 11.25 721 7.28 7.97 7.52 1.05
NBT” 1Cy,(ug/mL) 6.68 5.44 4.88 6.97 6.72 1.25
TBA-Rs® 1C,y(mg/mL) 5.91 3.70 3.55 3.59 3.10 1.04

FEach data represents mean of 3 experiments

“Concentration requried for a 50% reduction in absorbance of DPPH radical at 520 nm
PConcentration requried for a 50% reduction in absorbance of nitro blue tetrazotium(NBT) at 560 nm
“Concentration requried for a 50% reduction in absorbance of TBA-RS at 535 nm
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3150l Fgko] AL & F U
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Table III. Effects of Processed Evodia Fruit on writhing syndrome induced by acetic acid in mice

Groups Dose(mg/kg, p.o.) No. of animals Number of writhing syndrome(10 min) Inhibition(%)
Control - 5 32.8+2.38" -

0" 300 5 26.042.15% 20.7

1 300 5 25.4+1.92% 22.6

3 300 5 22.8+1.78%* 30.5

5 300 5 21.8+1.78%* 33.5

7 300 5 22.6+0.91** 31.1

a) : Meant-Standard error
b) : Each number represents processing times of Evodia fruit

* o Statistically significant compared with control data(* : p<0.05 and ** : p<0.01)
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Table IV. Effect of Processed Evodia Fruit on the Increase Vascular Permeability induced by 0.5% Histamine in Mice

Groups Dose(mg/kg, p.o.) No. of animals Leakage of Dye(pg/mouse) Therapeutic value(%6)
Normal - 6 199.7+20.0” -
Control - 6 493.7429.7% 147.2

0" 300 6 368.5427.5%* 42.6

1 300 6 316.0£30.5%* 60.4

3 300 6 2412421 .8%** 85.9

5 300 6 338.7423 .4%* 52.7

7 300 6 328.5422. 1 %#* 56.2

a) : MeantStandard error
b) : Each number represents processing times of Evodia fruit

# ; Statistically significant compared with normal data(### : p<0.001)
* : Statistically significant compared with control data(** : p<0.01 and *** : p<0.001)
The therapeutic values are % of protection that is calculated as 100(values of histamine control-values of sample)/(values of

histamine control-values of normal)
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