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Abstract: Objective To evaluate the quality of Wuzhuyu (Evodiae Fructus, EF) in the market, and study the correlation between
components and hepatotoxicity of different commercial grades of EF, and provide the foundation for the quality control of EF.
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Methods Seven batches of small flower EF (SEF), twenty-two batches of medium flower EF (MEF) and ten batches of big flower
EF (BEF) were collected according to the commercial specifications of EF. The contents of limonin (LIM), evodiamine (EVD) and
rutaecarpine (RUT) in 39 batches of EF samples were determined according to 2020 Edition of Chinese Pharmacopoeia. A UPLC
method was established for the simultaneous determination of LIM, EVD, RUT, 1-methyl-2-nonyl-4(1H)-quinolone (MNQ),
1-methyl-2-undecyl-4(1H)-quinolone (MUQ), and evocarpine (EVC) in EF. The inhibitory effects of EF samples on LO2 cells were
detected by CCK-8 method. The principal component analysis (PCA) was performed on the basis of cell viability of 39 batches of EF
samples to evaluate the differences toxicity of different categories of EF samples using SIMCA-P 14.1 statistical software. Results
The results showed that there were 19 batches of EF meeting the requirements of Pharmacopoeia. Of the 20 batches of samples that
do not meet the requirements of Pharmacopoeia, 10 batches were inconsistent with the original medicinal materials, EVD and RUT
contents of one batch, and LIM contents of nine batches did not meet the requirements. One of seven batches SEF, ten of twenty-two
batches MEF, and nine of ten batches BEF did not meet the requirements of Pharmacopoeia. At the same time, it was found that the
LIM contents in SEF were higher than that in MEF and BEF, while the alkaloid contents were higher in MEF and BEF. Samples
S33~S39 belonged to MEF but do not contain LIM according to the fruit size, which was called inferior products of MEF(IMEF).
The method based on UPLC could be applied to determine LIM and five alkaloids in EF. The results of PCA suggested that 39
batches of samples were divided into four groups: SEF, MEF, BEF, IMEF. The inhibition effects of EF samples on LO2 cell were
IMEF>BEF>MEF>SEF. The result also demonstrated that the ratio of contents of LIM to five alkaloids was positively correlated
with the ICso of EF samples. Conclusion  The toxicity of EF was related to the ratio of LIM to 5 alkaloids. The greater the ratio of
LIM to five alkaloids, the less toxic the EF was. It was suggested that BEF was not suitable for circulation as a commodity, and the

proportion of LIM and alkaloids in EF should be considered in quality control.
Key words: Euodiae Fructus; commercial grades; UPLC; limonin; evodiamine; rutaecarpine; alkaloid; hepatotoxicity
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Fig. 1 The photographs of different commercial grades of Euodiae Fructus
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Table 1 Information of samples collected of Euodiae Fructus by HPLC
HE FER PR RS KNMmm B e R BE R i A A K/ mm WCEERT ) 45 45 R
S1 AR WL /MERZEHE 15~3 2018-04 + S21 HF A =g AL R 2~5  2018-09 +
S2 R WHL/MERZEE  1~3  2018-03 + S22 & IRE PR A 2~5  2018-09 +
S3 R VLI /MERZEHE  2~3  2016-07 - | S23 R R LHKIERFH 4~8  2018-04 +
S4 FfRE TIH/MERZED  1~2  2017-01 + S24 RZEHE PN 8~10 2018-03 -
S5 AR WAL /MERZEE  2~3  2018-09 + S25 Rz PN 7~8  2018-03 -
S6  fiE  IEE MERZET  1~3  2018-09 + S26 B RZEEE [ KIER KB 6~8  2018-03 +
S7 fiR TP /AMERZE®TE  2~3  2018-03 + S27 Rz WAL KA R 5 6~9  2018-03 +
S8 RZEEE VLVE LR 3~4  2018-04 + S28 Rt WAL KA R 5 5~8  2018-04 +
S9 AR mE HPIEREE  2~4  2018-04 + S29 MR RIETE TR RIER B 7~10 2018-09 +
S10 RZEEE VLG bR  2~5  2016-01 + S30 LIRS ZE B 4k KL R 2K ud 7~8  2018-09 +
S11 FjR LG HfER%EE  2~5  2016-01 + S31 WA INCPNIE S S 5~7  2018-09 +
S12 fifR  VLFE hiER%EE  2~4  2018-04 + S32 DR RZEHT IR KL R IR B 7~8  2018-09 +
S13 RZEH ] hIERZKE  2~5  2018-04 + S33 R D) teRE RS 3~5  2018-03 -
S14 RET Wb hiEREE  2~6  2018-04 + S34 RZE WAL PR R B 2~5 2018-04 -
S15 RZEH i hIE R 2~5  2018-04 + S35 RZEHH S FERER KBS 3~6  2018-04 -
S16 fijE  JF HfERZEE  2~5  2018-09 + S36 RoEH WA ERE R S 2~3 2018-04 -
S17 FjR LG HfER%EE  2~5  2018-09 + S37 REW SN PIERE R AN 3~5  2018-03 -
S18 BFAEEE M HfERZED  2~5  2018-09 + S38 RZEI WIEE PR R S 3~6  2018-09 -
S19 RZEB AL IERZEE  2~5  2018-09 + S39 RZEH WE e RS 3~6  2018-09 -
S20 AR M) hfERZES  2~5  2018-09 +
“+7 IR IREA R HIXT LIML EVD. RUT BIlE 255057 G ChEZM) 2020 FEREVEER, “=7 REME LIM 8¢ LIM. EVD. RUT #illE

R A (PIEZIHY 2020 FERRAIRE

“+” means the research group found the samples that met the 2020 edition of Chinese Pharmacopoeia according to the determination results of LIM,
EVD and RUT, “~” means LIM was not detected or determination results of LIM, EVD and RUT don't meet the 2020 edition of Chinese Pharmacopoeia
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2.1.1 BHASIEBR T & IR PI RZ) 0.3 g,
FEBERRE, N T0%LE 25 mL, FREFRE, Bil 1h,
HEFEFEEL 40 min, AHEIERE, FRFE RGN
RRE, E, WEER, RS

212 REXMBSEEAS S oAl LIM,
EVD. RUT. MNQ. MUQ il EVC X} fhiE &, K
ERRE, B 10 mL sEHF, InH RS AR R Z
%, $£%1, 19 LIM. EVD. RUT. MNQ. MUQ f1
EVC Jii &K 5 55 2045, 520. 511. 507. 502.
495 pg/mL FITEA X R SR

213 ik Bi%Hh ACQUITY UPLC BEH
CigFt (50 mmX2.1 mm, 1.7 um); VizhH gl
(A) -0.1%HER/KIBEWR (B); BEEWM: 0~8min,
959%~5% B; 8~10 min, 5% B; 10~12 min, 5%~
95% B. {AFRIH &N 0.4 mL/min, Il 210 nm,
FEIR 30 °C, #EFERE 2 uL.
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EREE A A, ESR g, 5 EOH R
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PRI A R b, R, A
WP e s A T4 LIM. EVD. RUT,
MNQ. MUQ F1 EVC [l g . 75 U 55 AH &P 0 7 25
KT 1.5. LIM. EVD. RUT. MNQ. MUQ #
EVC [ £% & I 8] 7 1) 2 5.20. 6.52. 6.86. 7.56.
8.25. 8.42min, WA 2.
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Fig. 2 Chromatograms of Euodiae Fructus (A) and
standards (B)
215 RMEITREMILE] SR R “21.27

&SR, FHFRREMBEHIR LIM REKREN
5.1. 7.7. 10.2. 15.3. 20.5 11 40.9 ug/mL; EVD Ji
BN 2.0, 5.2, 6.5, 13.0. 26.0 Al 58.5 ug/mL;

RUT JR & %N 1.0, 1.7, 3.8 7.7, 19.2 f1 38.3
pug/mL; MNQ FiEKREH 0.2, 0.4, 0.8, 1.5, 25
A1 4.1 pg/mL; MUQ &N 0.3, 0.8, 0.9, 1.5,
3.8 1 8.0 ug/mL 1 EVC Jii & E 4 0.8, 2.0, 4.1,
9.3. 18.6 A1 37.1 ug/mL I RFNE & ST IR S, %
“2.1.37 BN il RE 2 plo DGR S BTk
FERRARER (X0, WEHBAMNALLR (YD #EA74M:
BlIE5, P mEEI7 R, 45 R IEE 2.
*2 REHEP6MSHEASIE

Table 2 Regression data for the six constituents
determined in Euodiae Fructus

&gy kT r
LIM Y=34725+82146 0.9995
EVD Y=19085X—11526 0.9985
RUT Y=31069 X—17632 0.998 8
MNQ Y=18 296 X+1247.6 0.997 8
MUQY=20945X—2380 0.997 2
EVC Y=20430 X—5051.9 0.9999

216 MEHEEIAL FEEWI “2.1.27 R RS
MRS, % “2.01.37 TUNEG &4, ESLHFE 6
W, ARG RSD, 455 LIM. EVD. RUT.
MNQ. MUQ F1 EVC fif&mf RSD 4l A F1
0.4%. 0.3%. 0.3%. 0.3%. 0.4%7# 0.3%.

217 HEWRE FERIE—#FES (S,
I “2.1.17 TUR J7E AT &R E s 6 1, 1%
HB R e 2% A AT E , 115 LIML EVD. RUT,
MNQ.MUQ 1 EVC % &, RSD 4 lN 2.7%.2.5%-
2.4%. 2.8%. 1.7%F 2.2%.

2.1.8 FamtEikne R SAREE —HURE S (S9),
% “2.1.17 TR 7 AR & A, 0T 0L 2,
4. 6. 12. 24 h §% “2.1.3”7 T N EERE LR BT,
LIM. EVD. RUT. MNQ. MUQ #1 EVC &R K
RSD 437124 0.4%. 0.4%. 0.2%. 0.9%. 0.2%7 0.4%.
2.1.9  JOFEREICRIRES  BCEIE RS (S9),
FEEME, By 0159, 43I0 — & & 1% R,
P “2.0.17 TR A VR B i A% O v A5 A
R BEATEICERIE, LIM. EVD. RUT. MNQ.
MUQ FTEVC A [EIC #5371 4 100.06% - 101.45%
98.06%- 99.75%- 98.59%7#1 100.91%, RSD 437N
2.5%. 2.7%. 2.3%. 2.3%. 1.9%F 1.8%.

2110 FEMIE  FEMIRRAEEE, W
“2.2.17 WUF JiEaRAE, Sl IR, 12 92.1.37
2 N OGS IERE AT, THE SRR 6 Pl 15
&, GRNE 3.

LR/ (g -mL ™)
5.1~40.9
2.0~58.5
1.0~38.3
0.2~4.1
0.3~8.0
0.8~37.1
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Table 3 Contents of six constituents and hepatotoxicity of Euodiae Fructus

FE 54 (ug-mg ™)

LIM EVD RUT MNQ MUQ EVC

LIM 5 5 Bl A= 45 5 2 AN 1 b AR ICso {H/(ug-mL"?)

s1 1190 0114 0069 0062 0269 0.049 0.211 244.90+6.43
s2 0.744 0108 0069 0058 0258 0.044 0.139 167.91+3.17
s3 1848 0025 0098 0024 0024 0131 0.612 486.99+5.33
s4 1247 0132 0066 0059 0252  0.052 0.203 164.77+1.02
S5 0825 0220 0096 0013 0018 0.108 0.181 128.34+2.16
s6 0766 0135 0072 0071 0320 0.057 0.117 108.32+3.04
s7 0839 0220 0136 0020 0035 0223 0.132 105.06+1.83
S8 0748 0540 0181 0056 0124 0194 0.068 59.53+3.95
s9 0734 0340 0247 0042 0135 0222 0.074 65.38+4.27
S10 0229 0623 0412 0094 0137 0.406 0.014 69.07+3.95
S11 0453 0789 0291 0035 0065 0.358 0.029 61.45+2.74
S12 0847 0889 0289 0025 0052 0.323 0.054 60.18+1.93
S13 0258 2212 0863 0065 0159 0.788 0.006 44.91+0.96
S14 0668 0634 0258 0100 0390 0.203 0.042 68.47+2.15
S15 0587 1283 0463 0055 0121 0.444 0.025 51.99+3.28
S16 0780 0352 0157 0012 0027 0.276 0.095 87.93+3.75
S17 0739 0565 0183 0021 0032 0217 0.073 65.63+4.02
S18  0.828 0349 0247 0026 0074 0.303 0.083 93.66+2.08
S19 0843 0549 0185 0087 0341 0.137 0.065 83.15+1.84
S20 0812 0972 0168 0053 0087 0.409 0.048 60.48 +4.06
S21 1229 038 0244 0028 0089 0.310 0.116 94.80+3.13
S22 0552 0260 0129 0013 0024 0.223 0.085 77.81+2.50
S23 0288 0465 0212 0051 0168 0.107 0.029 56.26 +3.58
S24 0041 0959 0318 0029 0295 0.075 0.002 42.96+2.08
S25 0056 1379 0.674 0042 0120 0.558 0.002 53.76+3.05
S26 0400 0313 0114 0012 0041 0.069 0.073 80.01+0.36
S27 0242 0633 0218 0058 0228 0.127 0.019 56.73+5.03
S28 0367 0528 0222 0073 0259 0.140 0.030 65.87+2.19
S29 0157 0506 0405 0038 0107 0.397 0.011 70.28+3.21
S30 0588 0584 0188 0073 0298 0.104 0.047 79.53+0.35
S31 0708 0470 0272 0029 0098 0.347 0.058 69.75+0.35
S32 0255 0666 0240 0114 0381 0.133 0.017 47.23+3.08
33 ~ 2137 0896 0154 0344 1.326 0.000 39.10+4.30
S34 ~ 2109 0666 0136 0258 1.011 0.000 50.50+0.19
S35 ~ 1481 0938 0153 0319 1186 0.000 47.76+2.87
S36 ~ 1918 0867 0176 0259 0.879 0.000 50.07+0.78
37 ~ 2212 1107 0138 0329 1.334 0.000 20.41+1.19
S38 ~ 2523 0767 0058 0155 0974 0.000 54.21+2.43
39 ~ 2381 0733 0058 0.155 0.822 0.000 52.85+3.13
“r AR

“=" means not detected

2.2 CCK-8 AMERZEExT L02 FT4HpaRY S 14
221 REEIRIIGIE WERKFEHKEL
50 g, /N8 fi& 50% L EEAN A A SEE 2 Ik, B
2h, BIREGR, WEKRYDE, B,

2.2.2 YiEAYEEIE HULO2 AF4HAE A 10 mL & 10%

i 2F 135 1 RPMI-1640 53781 37 'C. 5%CO> 1)
RN RE TR . MU A E 1A 80%~90%, PBS
TEVE LR 75 B, NN 4 mL ) 0.25%)K & A
B AL, FRrtbse eI SE e R34k
BLo PRFTAHMUBG TR A &b, WERIR A A 10
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mL 5.0, T 1000 r/min 250 7 min. F%E FIEWR,
% 102 PATHRAG, KEEFEIRET 37 C, 5% CO:
[REFRAE N R

2.2.3 CCK-8 VEkullZufig 71 BN B A K
LO2 JH-4HM, &R N 2.5 X 104 ANFLE % 96
fLikd, 8555 24 h 5, 73 NN % 7.81.15.63.31.25.
62.5. 125. 250. 500 pg/mL 2 HH [ 58 4 15 97 3,
A} 132 B DMSO Xf REAH, & LA PF T 4k 4kii 7% 48 h
We ERrget . &FLINA 100 pl 7 10% CCK-8 ikl
(F5e ARt dt, AkEER59% 1 he T 450 nm KR
ERHLIIIEREE (A) {8, 1H5 1Cso. FIH excel (1)
FORECAST 4, i 42 ¥ [ 3 75 F2 3R [l — ATl
THIT5 1ICso 1, 5B MR 3, 39 HLFE 6T L02 T4
Mo s A HHIER « NERZETR 1Cs (AN
105.06~486.99 pg/mL; HIERZEE I 1Cso H A
44.91~94.80 pug/mL; KA RZEHE M ICso [N
42.96~80.01 pg/mL; AEFERZCTIL T 1Cs0 1E
N 20.41~54.21 pg/mL. FPAERZEDIE KL R0
ICso AAZ X, WHRAERZEE (S13) (1) ICso [HE/N,
AUEHFENES LIM 54 Y62 A E
(0.006) ZYIAHIC . AN [F 7 b FIAR SR 2 B % LO2
JFF 240 0 350 A7 — 7 2 R4 4 B, % LO2 A 4m il
0 2B A R S B TR R RE S >
RICRET >R RETE >/ EREHE, KH
SPSS (25.0) iFHE B E M, WK 3, A% LIMH
HIERE RS S B RN S RA LIM 1
FEfh R, DERE G EE RS, PR R
T FHZE, KRIEREEE R K.

224 FHHr (PCA)  iaH] SIMCA-P14.1 4t
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No  Content/% Sum  LIM/  ICso/
LIM EVD RUT MNQ MUQ EVC (alkaloid) Sum(alkaloid) (ug-mL )

s33  [0000 0.000 39.10
S34 0000 0.000 50.50
S35 | 0.000 0.000 4776
S36 0.000 0.000 50.07
S37  [0.000 0,000 2041
S38 | 0.000 0.000 5421
S39 0.000 - 0.000 52.85
S25 0056 | 1379 10674 0.042 0120 0358 2773 0.002 53.76
S24 0041 0959 0313 0020 SN 0075 1676 0.002 42,06
S13 0258 0065 0.5 [OJES 0.006 4401
S$29 0157 0306 0405 0038 0.107 0397 1453 0.011 7028
S10 0229 0623 0412 0094 0.137 0406 1672 0.014 69.07
32 0255 0666 0240 o014 [EEEM 0133 13 0017 4723
S27 (0242 0633 0213 0058 | 0228 0127 1264 0.019 56.73
S15 0587 (1283 0463 0055 0121 0444 2366 0.025 51.99 3
823 0288 0465 0212 0051 0168 0107 1.003 0.028 5626 S
S11 0453 0789 0291 0035 0065 0358 1538 0.029 61.45
S28 0367 0528 0222 0073 L0250 0140 1222 0.030 65.87
S14 0668 0634 0258 |0.100 0205 1585 0.042 68.47
S30 0588 0584 0188 0073 0.104 1247 0.047 79.53
S20 0812 0872 0168 0053 0037 0409 1689 0.048 6048
S12 (0847 0889 0289 0025 0052 0323 1578 0.054 6018
S31 0708 0470 0272 0029 0098 0347 1216 0.058 69.73
S19 0843 oss o1ss oos7 IS 0137 1200 0.065 83.15
S8 0748 03540 0181 0056 0124 0194 1.095 0.068 39.33
S17 0739 0365 0183 0021 0052 0217 1018 0.073 65.63
S26 0400 0313 0114 0012 0041 0069  0.5490 0.073 3001
S9 0734 0340 0247 0.042 0135 0222 0986 0.074 65.38
S18 0828 0349 0247 0026 0074 0303 0.999 0.083 93.66
S22 0352 0260 0129 0013 0024 0223 | 0649 0.085 7781
S16 0730 0352 0157 0012 0027 0276  0.824 0.095 87.93
521 [H3380 0385 0244 0028 0089 0310 1056 0.116 94.80
S6 0766 0135 0072 oo7i [JiB30N 0057  o0s6ss 0.117 10832
s7 0839 0220 0136 0020 0035 0223 0634 0.132 105.06
S2 0744 0108 0069 0058 [0258 0044 03537 0.139 167.91
S5 0.525 0220 0096 0013 0018 0.108 0455 0.181 128.34
54 [1247] 0132 0066 0059 0252 0052 0361 0203 16477 -
S1 1190 0114 0069 0062 | 0269 0049  0.363 0211 244.90 =
s3 M o025 o003 002 0024 o3t osex  |NNGEENNNNSESSN 2

5 MEXRFHEF LIM 5 HEYRHSESHEI L02
4HAE 1Cso ERIFAE

Fig. 5 Heatmap of ICso and contents of LIM, EVD, RUT,
MNQ, MUQ, and EVC of Euodiae Fructus

3 g
31 TERFHEFMMNEERR

AR H RIS R2 B3 4 AR AL BT IR AR
(PR B, = A RMEE IR, DR
RRBE, BB ARG RGN ET BN TR B
A S E AR S B R R A S . DR
M 2015 FIFAE R AW RACBIRE M, 3L 39 1L,
HA/NERZEEE (S1~S7) B Zg ik i,
TERZCBE (S8~S22) v 12 ft Nz sl b, 1
Uy BB T (R A R s, 2 HEN BT A B
TR KIERZEE (S23~S32) H 3 fib Azt
A PP IR AR S, FAx 7 b BN LR B
E SNy Y NS IR Sy iR e
PRI S ERE R KB i (S33~S39) ¥R
BT R I AR 5

Febr Ry S BT, A 10 SRR AR A 24 du
E (WHFHEER D, Fri S3 o EVD 5 RUT &
HETN 0.025 pg/mg, /AT (HEZ ) 2020 4
FCER 5E FY) 0.15%; FEif S24 Al S25 B LIM & &4
A4 0.041 pg/mg A1 0.056 ug/mg /MNT ([ 24 )
2020 “ERRFLE 1) 0.20%; 2 BIFE T S33~S39 R
TR/ 2~6 mm, HEREFIERETE, HLIM &5

N0, BRAHIERERZEFE SN, NG TR
5E B 5| FhakdErE e XA E A k.

A 24 R BB AT B 2% T A S BUR A A B
FEFERZ—, (HEZ) 2020 FhE =K
FRFAG T 7%, S20 Al S24 K. M. BAELEA
I 2R E, S3 SEHIRTS, WA, HEWRZE
R DA i S5 20 B 1) ot =
32 TEEMMERTENERT STHEBEMN
PR

PR AT HA TS B A OO MESS RE ] EVD. MNQ
A MUQ 5 L02 4Hiu st BA A SGPER0, Li £5005E
b BT AH M S BT 19 HEAS R P b ) 35 glkg R4 BE
50% . BEFREIESE ig 45T/ 14 d AFEMES
19 LR BT LUEIRE (1) 46 LA W0 i AR R A 5%
P, RIL A RFEE IR EVC Al 1-F 3:-2-[(6Z,
92)-6,9-1 LIt I FE ]-4(1H)-W 5 B 5 1l 4y 5 R 26
BT R A 55 . Liang Z505% ) IEAS (e /s —
FESNAMEE. U2 BERORE. BT
JE AR E g T AR 5% 4 ig /M 0.87. 1.73 A
3.46 glkg RZEE 7 d BIHFEREFEAR ALT F1 AST 1
MM, S5 RRRAMIE. MUQ fl EVC i 5
BB TR O MUE 25 S e R Sk A L
AT T HA AR B A B 3 Rl R
AEIIEEAT S B e, ST T UPLC vk 2 39
L RZEFRES S LIM. EVD. RUT. MNQ. MUQ
MEVC &, #RIEWME, 25RF0eHin, 6 fs
Oy EER . SRS A RS R, N ME
A e R8s LIM S &R, AV s,
FPEEUN, TTRAER BT LIM & B EAS, A1h6
TR, R, HPAE LIM B IerE 2%
PE RO, ST S R A, LIM T
Ab PR AT PR SR 4588 5 C57BL-6 /N &3 1E, [K,
LIM & 526 84 i 45 I IR DG B AR - . R MERORI
KAERZEBIR IR/ 6~10 mm, Sz, TP,
LIM & &EBIK, BEARS (hEZ) 2020 4+
RN TIRIE AR L R HAE 2~5 mm K/
FE . G RN T 3R I RS K/INATE X 43
BRI, B R — e R R R S B
I .

gi b, BETF AT AE LIM e
FERRBE A g 1, B HAET g BiRtiE. K
TR LIM S &%, A Es, SHERK
ATEE NG ARV RS [R5 25 340 4



« 5294 « $8 % 202408 $52% B17H  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17

INERR BT VIR & B, eI R
EWAPIERIRBING, K5y L e RR s
P, A R A PP — B AR
SRR B IR o A ) A ML 2 A A Y BR (A A
PEFRR PAREHNFARELEAGFR

SE 3k

[11 BRAR, K. h R el ane (L)
[M]. Jbxt: AR PA:HRRA:, 2012: 247-258.

[2] Kim D, Lee Y H, Park S H, et al. Subchronic oral toxicity
of Evodia fruit powder in rats [J]. J Ethnopharmacol,
2014, 151(3): 1072-1078.

[8]1 #HFMH. REHEKR 70% L BESEEUY ) 200 55 M A
fERE R [ B g E, 2008, 33(11):
1317-1321.

[4] S, #haE, BI0F], 5. REFEKRA S BIRG Xt
AN CE--F SRR [J]. PAAHE S
JK, 2012, 28(5): 96-99.

[6] kiEH, XUEFEE, BhIRME, & R FEM ] 0N
BUFEEMER “&-I-287 SRR [J]. NEEERZ,
2018, 29(4): 881-884.

[6] Z#i, BET, S, & REFEZEE, £/ HhE
PN RRAERE FL []. R E R Z &, 2012, 37(15):
2219-2222.

[71 Li WL, Sun X M, Liu B M, et al. Screening and

(8]

(9]

[10]

(11]

(12]

[13]

identification of hepatotoxic component in Evodia
rutaecarpa based on spectrum-effect relationship and
UPLC-Q-TOFMS [J]. Biomed Chromatogr, 2016, 30(12):
1975-1983.
HEE. E R R ETT A [M]. RN
AR HOR HiRHE, 1994: 23
FRBG AR, thE 2 E O R B 2 [M].
J7IM: TR R, 2011: 123,
Zhang W, Ren K, Ren S M, et al. UPLC-Q-Exactive-MS
analysis for hepatotoxicity components of Evodiae
Fructus based on spectrum-toxicity relationship [J]. J
Chromatogr B Analyt Technol Biomed Life Sci, 2021,
1176: 122772.
Liang J, Chen Y, Ren G, et al. Screening hepatotoxic
components in Euodia rutaecarpa by UHPLC-QTOF/MS
based on the spectrum-toxicity relationship [J].
Molecules, 2017, 22(8): 1264.
Zhang W, Wang M J, Song H J, et al. CYP3A4 inducer
aggravates big flower Evodiae Fructus-induced
hepatotoxicity ~whereas limonin attenuates its
hepatotoxicity [J]. J Ethnopharmacol, 2021, 264:
113277.
RRE, WK, KR, & R UPLC fag Bl
SERJFRVEN [J]. R SEIS T4, 2017, 23(14):
38-44.

e 2]



