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Rutacese Evodia rutaecarpa (Jss.) Benth.

dehydroevadiamine {, DeHE), evodiamine {1, Evo), rutaecarpine (I, Rut)
(Fig.1) % gynephrine(IV, Syn)
1977 1o

quinazolinocarboline akaloids  limonins

acetophenones 1993 n
Tetradium Melicope Evodia rutaecarpa (A. Juss) Benth Tetradium
ruticarpum (A. Juss) T. Hartley Evodia meliaefolia (Hance) Benth. Tetradium glabrifolium
(Champ. ex Benth) T. Hartley I 11 III 1219 I I IV
I oo Iv
1
I I 1 2oyv Aldrich orthophosphoric acid (85%),
acetonitrile (HPLC grade  methanol (HPLC grade) Merck Sodium Dodecyl Sulfate (SDS)
Bio-Rad 542A Milli-Q plus system Millipore Corp, Bedford, MA,
USA
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Fig. 1. Chemical structures of four bioactive compounds in Evodia rutaecarpa.
I: Dehydroevodiamine (C  H, N0, MW=301), II: Evodiamine (C,,H,,N,0, MW=303),
III. Rutaecarpine (C, H,;N30, MW=287), IV: Synephrine (C,H;;NO,, MW=167).
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Fig. 2. Typical chromatograms of four bioactive compounds in Evodia rutaecarpa. Conditions for HPLC were described
as materials and methods. The peak identities of four bioactive compounds were as follows:

I: Dehydroevodiamine, II: Evodiamine, III: Rutaecarpine, IV: Synephrine.

2.
HP-1100, G1311A (HP-G1313A)
HP-G13%4A HP-G1315A 5CgAR-1l column, 5nm, 4.6 x
250 mm (Reversed-phase Ggcolumn , Kyoto Japan)
3.
LI, IV 5mg 5ml 5ml
0.2nm ( Millipore) 5mi 1.0 ng/m
4,
1.000, 0.750, 0.500, 0.250, 0.100 y/ni : 20n
5.
intraday interday precision
accuracy
6.
59 100 mi 1 30 0
45 ml 50 ml
50ml 0.2mMm , 100 ng/m
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0.100, 0.150, 0.200 i ¢fi |

8.
01001 gl 001igfl
3 SNO3
9.
20 m RP Cg
UV 270nm 1ml/min (A) CH,CN H,O SDS HPO,=850ml 150 ml
058g 08ml (B) CHLCN H,0O SDS H,PO,=150ml 850ml 058 g 0.85ml, (A), (B)
20 80 15 35 6 30 50 50 45
65 35 35 min
1. 1.000, 0.750, 0.500, 0.250, 0.100 ng/m 20n
I Y =068+008 P=
09999, 11 Y=286x 126, r=099996 11 Y =155x 136,r’=099996 IV Y =041x+0.74,
r’=0.99995 I 5ng I 30ng NI 50ng IV
100 ng
2. intraday
interday precision
accuracy CV. bas 3% HPLC
Teble 1.
3. I 10414+14% 11
10438+4256 II 10584 +440% IV 10555 + 4.66%

189~6.25 Table 2

Table 1. Intraday and interday assay variations of synephrine, evodiamine, dehydroevodiamine, rutaecarpine.

Marker I ntraday Interday intraday I nterday
Substance (Mean+SD.) (Mean+S.D.) CV.% Bias% CV.% Bias. %
Synephrine 523.55+6.91 548.29 +12.14 1.32 1.11 2.08 1.66
Evodiamine 521.42 +5.52 565.35 + 9.78 1.06 0.91 1.47 1.21
Dehydro evodiamine 511.57 +6.70 494.34 + 6.70 1.31 1.11 1.09 0.85
Rutaecarpine 521.90 +5.52 568.76 + 10.67 1.06 091 1.41 1.17
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Table 2. Recoveries of synephrine, evodiamine, dehydroevodiamine, rutaecarpine in Evodia rutaecarpa.

Marker Added amount  Measured amount Recovery *Mean = S.D. R.S.D.
Substance (ng)/ m (ng)/ m %) %) (%)
Synephrine 102.84 103.37 100.51 105.55 + 4.66 6.25
144.27 162.37 112.54
191.39 198.26 103.59
Evodiamine 108.53 109.69 101.07 104.38 £ 4.25 552
147.55 163.42 110.75
200.81 200.81 101.31
Dehydroevodiamine 86.95 91.32 105.02 104.14+1.44 1.89
123.28 129.96 105.42
196.70 200.57 101.97
Rutaecarpine 106.73 110.40 103.43 105.84 +4.40 5.79
149.14 167.71 112.45
202.05 205.38 101.65
*n=3

Table 3. Four bioactive compunds in methanol crude extracts of Evodia senus

Substance (n=3) E.R.C. (mg/g) E.R.T. (mg/qg) EM.T. (mg/g)
Synephrine 0.62 £ 0.06 N.D. N.D.
Evodiamine 3.39+0.18 0.40+0.01 1.79+£0.37
Dehydroevodiamine 3.00 £ 0.06 1.02 £ 0.06 0.76 £0.13
Rutaecarpine 4.02+0.30 0.69 £ 0.03 0.92+0.19

Note: 1. E.R.C. => Evodia rutaecarpa, China
2. E.R.T. => Evodia rutaecarpa, Taiwan
3. EM.T. => Evodia meliaefolia, Taiwan
4. N.E. => Not detected

4. UV 270 nm v 127 11 295 |
30.8 m 336
5. Table 3 I 300006
mg/g I 339+0.18mg/g I  4.02+0.30 mg/g I 1.02+0.06 mg/g
II 040+001mg/g I 069 +0.03mglg I 076+013mgg

0 179+037mg/g I 092 +019mgg IV 062+ 0.06mgg

v I oI IO
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Wu-Chu-Yu, the unriped fruit of Evodia rutaecarpa (Juss.) Benth., is a commonly used
Chinese herbal drug, which has been classified as “ middle class’ in Shen-Nong-Ben-Cao-Jing and
for the treatment of gastrointestinal disorders, headache, abdominal pain, dysentery, postpartum
hemorrhage and amenorrhea We found that three alkaloids, dehydroevodiamine (I), evodiamine
(II), and rutaecarpine (III), obtained from Wu-Chu-Y u, possess hypotensive and antiarrhythmic
effects, stimulated endothelial cells and inhibited macrophages nitric oxide release While, another
bioactive compound, synephrine (IV), possess hypertensive effect.

In this study, a high performance liquid chromatographic method was developed for
simultaneous determination of these four components in Evodia rutaecarpa and Evodia
meliaefolia obtained from mainland China and Taiwan.

The analysis was made by using a gradient elution with a mobile phase solution of acetonitrile,
water, sodium dodecy! sulfonate (SDS), orthophosphoric acid (85%) on a C,4 column (Reversed-
phase C,; column ), the flow rate was 1.0 ml/min, and detected by UV (270 nm).

The results demonstrated that 3.00 + 0.06 mg/g of I, 3.39 + 0.18 mg/g of 1I, 4.02 + 0.30 mg/g
of III were contained in Evodia rutaecarpa obtained from mainland China; 1.02 + 0.06 mg/g of 1,
0.40 + 0.01 mg/g of 1I, 0.69 £ 0.03 mg/g of III and 0.76 + 0.13 mg/g of 1, 1.79 + 0.37 mg/g of 1II,
0.92 + 0.19 mg/g of III were contained in Evodia rutaecarpa obtained from Taiwan. and Evodia
meliaefolia obtained from Taiwan respectively. While, synephrine (0.62 + 0.06 mg/g ) was only
detected in Evodia rutaecarpa obtained from mainland China

Key words: Evodia, Tetradium, Dehydroevodiamine Evodiaming Rutaecarpine, Synephrine, High-
performance liquid chromatography .

Correspondence C. F. Chen, No. 155-1, Sec.2, Li-Nung St., Shi-Pai, Pei-Tou, Taipei, Taiwan, R.O.C., TEL
886-2-28201999 ext. 3101; FAX 886-2-28250743; E-mail cfchen@cma23.nricm.edu.tw



