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Preliminary study of antiemetic componentsin Euodia rutaecarpa
based on spectrum-effect correlation analysis
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Abstract: This study was designed to screen the antiemetic components of Euodia rutaecarpa, and elucidate
its material basis on the spectrum-effect correlation analysis. The UHPLC-Q-TOF/MS (UHPLC-quadrupole
time-of -flight mass spectrometry) technology was used to obtain the fingerprint of Euodia rutaecarpa extracts.
The perfusion of copper sulfate was used as a model to study the antiemetic effect by vomiting. The orthogonal
partial least squares (OPLS) method was used to analyze the spectrum-effect relationship. The results
indicated the following compounds were the potential antiemetic components such as rutin, limonin, narcissoside,
chrysoeriol-7-O-rutinoside, hyperoside, isorhamnetin-3- O-4-D-galactoside, 1-methyl-2-undecyl-4(1H)-quinolone,
1-methyl-2-[(Z)-4-nonenyl]-4(1H)-quinolone. This study provides the experimental basis in use of Euodia
rutaecarpa in the future, and provides the research methods and ideas for the similar study on the pharmaco-
dynamic material basis of traditional Chinese medicine.

Key words: Euodia rutaecarpa; antiemetic effect; UHPLC-Q-TOF/MS; orthogonal partial least squares;
spectrum-effect relationship

Wk H: 2017-06-07; & [8] H $1: 2017-07-18.

EEWH: ExRARFEHEERIINH (81560648).

* @ L+ Tel: 86-791-87118658, E-mail: kings2008@163.com
DOI: 10.16438/j.0513-4870.2017-0546



+ 1738

2424 244R  Acta Pharmaceutica Sinica 2017, 52 (11): 1737 —1742

RPN ZEFRHMEY) R 284 [Euodia rutaecarpa
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Figure 1 UHPLC fingerprints of different fractions of Euodiae
Fructus. About 54 chromatographic peaks were numbered by
Arabic numerals from 1 to 54. These peaks were used for the
subsequent spectrum-effect analysis, and their numbers are
consistent. A: Petroleum ether Fr (fraction); B: Chloroform Fr;
C: Ethyl acetate Fr; D: n-Butanol Fr; E: Water Fr
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Table 1 The influence of different fraction of Euodiae Fructus
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Figure 2 OPLS results of the five Euodiae Fructus fractions on pigeon vomiting induced by copper sulfate. A: Score scatter plot of
different fractures; B: Loading scatter plot of the variants (compounds corresponding to the chromatography peaks. Blue dots, the Y
variants; red dots, significant X variants; and green dots, insignificant X variants); C: Coefficient overview plot of different compoundsin
three doses (the compounds are marked in the right bar with the same colors); D: VIP values of different compounds
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Table2 MS/MS datafrom (+/—) ESI-MS of antiemetic active compounds in ER

T\Iezl.( Name RT/min Formula lon mode chxgztnjz) (Egrc:) Produce ions (m/z)
3 Unknown 3.94 C14H12N2019 [M+H]* 391.036 6 -11 373.031 4; 215.029 0
4 Hyperoside 4.57 C21H20012 [M+H]* 465.022 0 -3.32 303.007 2; 285.001 5
5 Narcissoside 5.02 Ca8H32016 [M+H]* 625.060 0 0.85 625.102 2; 317.020 0
6 Chrysoeriol-7-O-rutinoside 5.16 CagH32015 [M+H]* 609.068 9 0.31 463.048 3; 301.028 5
7 |sorhamnetin-3- O-p-D-galactoside 5.28 C22H22012 [M+H]* 479.0335 -1.16 317.019 0; 302.000 1
8 Rutin 5.50 Cu7H30016 [M+H]* 611.0835 0.24 465.045 7; 303.043 7
9 Unknown 5.86 CasH34N204 [M+H]* 547.258 6 -4.50 502.213 6; 114.1238

22 Limonin 13.14 Ca6H3003 [M+H]* 471.126 3 -2.03 453.112 3; 425.125 2;
339.144 5; 161.044 5
35 1-Methyl-2-undecyl-4(1H)-quinolone 22.80 CzHz:NO [M+H]* 314.198 5 0.63 186.070 1; 173.064 3;
144.068 1; 132.048 2
37 Unknown 24.10 Ci1oH12N20 [M+H]* 301.096 2 -3.55 149.010 3
47 1-Methyl-2-[(2)-4-nonenyl]-4(1H)- 35.46 CigH26NO [M+H]* 284.2570 -231 284.256 5; 200.174 5,
quinolone 186.164 4
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OR=TE TN = €ZE WL 3§ 8 7y B s s - e SN [ ==
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B0, MR K02 IR R B i, 5 SC ks e )
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o R s L 4940 ISR AT DU o i 45 SR BT AL, T
T LU VHE fff 1 7 11 SR 2R B LR VE ) 5 . OPLS 25
RER, AUBEERE (X) MNA8EELE () B
IEAHSCAI AR G . IEAH G R B g & (X) RAE
(4L £ 0 fE S 25 el /D MR ik B, B AT B R AR R IR A
B, HOTRE Y R YR RGE R A R DR N RN
WIEAS B (X) TR RN o 7F 1R IR SE36 11 AN
U 550 IR 25 U E F R IEME 9%, Hoh 7, 22, 37 58
T U LB X R 2 8 B TR, X e 5 R IX 2

R F 5 IEAH 5% 1) £ 15 V6 R AGE 1R A6 & WD AR AT P RE 2
REGEHIEMR 5 o BRAh, WRIOE R 17 5 kg
18 kg 5 I EIX 2 AR B UEOG, RRi R
S0 R, HEN I R AE 04k A W T RE A 1 A
gy, Wik — P

BT W T, AR TRk T
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G2k (hyperoside) . 77 R 2SR -3-O- % F M H
(narcissoside) . i tHF) % -7-O- =& M H  (chrysoeriol-
7-O-rutinoside) . 5 B 2= % -3-0-4-D- - FLHE A (iso-
rhamnetin-3-O-p-D-galactoside) . 1-F 3&-2- 1 -+ — e k-
4(1H)-ME %l (1-methyl-2-undecyl-4(1H)-quinolone) «
1- 1 3 -2-[(2)-4- L 4 521 -4(1H)- /& 3% B (1-methyl-2-
[(2)-4-nonenyl]-4(1H)-quinolone) %&. KEB/1L&H)
ARG, X5 [T 8 REERY G,
e WA DI AT B A 52K B 1 B IR VS MR . BEAL,
AR FIEIFIER T 5 MEELEY (M. &4
BEH A, HX Sl g3 78 52K B /K I 2 B A
I K A I B 1T 2R B 1 IR 2
AHIR, AT e SR 2R B B KV 1 )
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IR LR 24K R

References

[1]  Chinese Pharmacopoeia Commission.
People’s Republic of China (74 A R3LHIEZj L) [M].
Part 1. Beijing: ChinaMedical Science Press, 2015: 171.

Pharmacopoeia of the



© 1742 -

2424 244R  Acta Pharmaceutica Sinica 2017, 52 (11): 1737 —1742

(2

(3l

(4

(5]

(6]

(8l

Wang Y X, Gong MX, Wang ZM, et a. A review of studies
on chemical constituents of Evodia rutaecarpa [J. Chin
Pharm J (+h [ 2524 & &), 2010, 45: 641-646.

Xia MW, Pan ZH, Cheng L, et a. Chemical constituents of

fruits from Evodia delavayi [J]. Chin Pharm J (1 [E 2452 7%
), 2016, 51: 694-697.

Ca QY, Wei JJ, Li WR, et al. Comparison of analgesic

effect and active ingredient content of Evodia Fructus extracts
[J. Tradit Chin Drug Res Pharmacol (7243524 5 i R 25 1),
2014, 25: 179-182.

Gong MX, Wang ZM, Zhang QW, et a. Advances in

pharmacological studies of Evodia rutaecarpa active constituents
[J. Tradit Chin Drug Res Pharmacol (7243524 5 i R 25 1),
2009, 20: 183-187.

Zhang T, Wang MW, Chen SW. Anti-emetic effect of ethanol

extract from “Wuzhuyu Broth” [J]. China J Chin Mater Med

(T E 2% k), 2002, 27: 862—-866.

Yang ZX, Meng YH, Wang QH, et al. Pharmacological
evaluation of chemical and pharmacological components of
Evodia rutaecarpa [J]. Acta Chin Med Pharmacol ([ 242
#i2), 2011, 39: 13-16.

Hong Y, Liu XH, Chen YL, et a. Multi-index integrated

(9

(10

(11]

[12]

[13]

evaluation of spectrum-effect relationship on immunocompetence
of Radix Astragali [J]. Acta Pharm Sin (#242%4)), 2017,
52: 785—-789.

Fan JX, Wang X, Meng XX, e a. Study of cancer cell apoptosis
induced by Schizonepeta tenuifolia with microfluidic chip
technology [J]. Acta Pharm Sin (252 %4R), 2017, 52: 126-131.
Liu ZJ, Shi ZL, Tu C, et al. An activity-calibrated chemical

standardization approach for quality evaluation of Salvia
miltiorrhiza Bge[J]. RSC Adv, 2017, 7: 5331-5339.

Zhang HZ, Tan P, Liu ZJ, et a. Activating blood biological

potency assay and chemical fingerprint chromatogram applied

to quality evaluation of rhubarb [J]. Acta Pharm Sin ( 2222
i), 2017, 52: 436—-442.

Qin KM, Zheng LJ, Shen BJ, et al. Application of spectrum-

effect relationship in Chinese medicine research and related

thinking [J]. China J Chin Mater Med (' [E 125 44 %), 2013,
38: 26-31.

Yuan JB, Chen Y, Liang J, et a. Component analysis and

target cell-based neuroactivity screening of Panax ginseng
by ultra-performance liquid chromatography coupled with

quadrupole-time-of-flight mass spectrometry [J].
B, 2016, 1038: 1—11.

J Chromatogr



