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Quality Evaluation of Evodiae Fructus by UPLC Fingerprint
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[ Abstract | Objective: To establish the ultra performance liquid chromatography ( UPLC) fingerprint of
Evodiae Fructus, and provide a comprehensive evaluation for their quality from different species and regions.
Method: The UPLC method was performed on ACQUITY UPLC BEH C,; (2.1 mm x100 mm, 1.7 pm), with
acetonitrile-0. 1% formic acid aqueous solution as mobile phase for gradient elution at a flow rate of 0. 4 mL+min "'

The detection wavelength was set at 300 and 215 nm, the column temperature was set at 35 °C. Similarity

evaluation, hierarchical clustering analysis and partial least squares-discriminate analysis were applied to evaluate
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the fingerprints of 37 batches of Evodiae Fructus. Result: The UPLC fingerprint and common mode were
established with 34 common peaks, and 17 of them were identified based on the reference substances. The
similarities of 37 samples were 0. 703-0. 973. And fingerprint profiles of various samples from different regions were
basically similar, but the relative contents of components varied greatly. Based on the results of hierarchical
clustering analysis and partial least squares-discriminate analysis, the relative contents of components were almost
unrelated to the species and regions, but related to 1 000 grain-weight of the fruits to a certain extent.
Rutaecarpine, evodiamine, neochlorogenic acid, chlorogenic acid, evocarpine and limonin turned out to be the
top 6 differential compounds. Conclusion; This simple and rapid method could be effectively used for the

comprehensive quality evaluation of Evodiae Fructus. It is the most important to confirm that near mature collection

time is the key to guarantee the quality of crude drug of Evodiae Fructus.
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TR HE T YR (4 98. 1% ), N-F Bt — S %
TEBYCH (A E 98.7% ) , R A B (46 L 99.6% ) ,
S B R pE (4l JE 99.4% ), goshuyuamide-I ( 4fi J&
97.9% ), 1-W J-2-1F T He-4-(1H) - 345 il (40 J&
98.7% ) ,1-W3k-2-[ (Z)-6-+— Mt |4 (1H) ¥k
B (26 97.8% ) ,1-H Je-2-1F + — e He-4 (1H) -1
TR (205 98.7% ), SRR H R it Bl (41 95.5% ) ,
TERRRE AR S (AL 99. 3% ) X R 34 R S
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2.1 faiE % ACQUITY UPLC® BEH C,, & 4§
(2.1 mm x 100 mm, 1.7 pm) , WA Z 5 (A)-
0. 1% WK (B) B EEVEN (0 ~3 min, 6% A; 3 ~
4 min,6 ~10% A; 4 ~7 min,10% ~ 12% A; 7 ~
8 min,12% ~14%A; 8 ~13 min,14% ~15% A; 13 ~
15 min,15% ~20% A; 15 ~18 min,20% ~30% A;
18 ~21 min, 30% ~49% A; 21 ~25 min,49% ~
51% A; 25 ~27 min,51% ~73% A; 27 ~ 30 min,
73% ~80% A 30 ~31 min, 80% ~ 100% A; 31 ~
32 min,100% A) , #fi % 0.4 mL-min ", H: i 35 C,
i 4 300,215 nm, #FEFER 1 pl,
2.2 MRS WAEI A S B X R I R
PR N B R 1 mL 23 S R AR R 1S g,
R R 25 ue, BREtJR R 6 wg, quercetin-3-0-8-
sambubioside 4 wg, & ZHFH 10 pg, F K2 %E-3-0-
ZEEMEH 101 pg, R RAHT 32 ne, 7-FR I R4
BEURHR 6 g, A7 B 3 55 pg, U N-HUBE A R A
WK 19 g, =R BHH 50 g, 7 4500 30 ug,
goshuyuamide-1 7 wg,1-H 3&-2-1F T F4-(1H) -3
fi] 4 wg, 1-H5E-2-[ (Z)-6-+ 2L | -4 (1H) Wi i
10 g, 1-HUHE2F ki 4 (1TH) AR O g, 5
FBR AR 54 g, A RKE R 17 we KRS
X Bt VAR
< 40 -

x1 REBEAMKRER

Table 1 Information of Evodiae Fructus samples

No. 7 b KW T/ g

Al 89 e L P 3 o A AN 2016-08 6. 14
A2 I LB S KR
A3 T Bt sl R AN
A4 A R

A5 JANL LIS

A6 JVE A B e Sk

A7 KRB EEF S

A8 JUPE RN E R B U
A9 T VG M4 L 5 e 4

Al0 I Va2 e Sk

All I B = A

2014-08 10. 02

2016-08 22.33

2013-07 13.78

2014-08 11.73

2013-09 32.65

2012-09 19.73

2016-08 37.07

2016-09 46. 58

2014-08 24.31

2014-07 27. 64

Bl i PR 4 VL OE PH A 38 2014-09 9.10
B2 KT LB R 2014-09 7.62
B3 S AR B T R 2013-09 13.88
B4 FMMBREIER S 201509 8. 63
BS FMMBREIER S 201509 9.32
B6 st MR B K 2 2015-09 17. 80
B7 Bt M e E 2015-10 16. 00
B8 7 B A g 0 4 2016-08 5.69
BY H R B A g I 4 2016-08 10. 96

B10 T % 27 B IR 2015-08 27.43

B11 WL 2K = LA S R A 2016-07 5.25
B12 LS = B AR T S B A 201507 5.34
B13 HiULF- PH & 2016-07 17.03
B14 B 75 s BH EL B OB BUK B A 2016-08 6. 10
B15 R B S B R S KR 2014-08 10. 24

B16 W R R
B17 T 7 28 XTI 0 Sk A
B18 JUVE RN B =

2015-09 23.21

2015-08 16. 21

2015-08 34.95

C1 3 b 75 77 L Y0 9] AL K TR A 2016-07 22.38
2 WAL BB B A 2015-07 21. 11
c3 L BH T B AR i 2016-06 14.43
C4 YLV S B TR L S ZR e Y 201307 9.39
s I e B L A 2016-08 51.16

6 LRUER B H P
c7 LR L P ORI LA
cs8 PSR B 2w O A

2012-10 21.25

2015-09 23.88

2015-09 23.48

WAl ~ALL f52;Bl ~BI8. HiELREL ;Cl ~C8. RAEW,
2.3 WA El s R AM R (T

60 Hiiii) 29 0.3 g, K% FrE , B HIEMHI b %
T 70% W g 50 mL, FR %2 i, #8875 30 min, Jil#&,
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Fig. 1 UPLC fingerprints of 37 batches of Evodiae Fructus
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B2; 19, @ 22Bki; 20. AR 3-0-SF/MH; 210 EEARK WM
22 TB-FR RS A B 5 23 RPN A 240 UN-HUBE AU R A K
Bk ; 25. RZEBEHE; 26. S ZE WK HE; 27. goshuyuamide-T; 28. 1-H1 K-
2-IET-H:4-(1H) - 29. 1-F JE2-[ (Z)-6-F — M H ] 4 (1H)
MEER 5 31 1-FJE2-1E + — b He-4 (1H) -ME 3 B 5 32, RACH R
s 34, EURIARHE R

B2 WMER(A)RRFHEAHN UPLC L EHXFEK (B)
(215 nm)

Fig.2 UPLC of reference substances ( A) and fingerprint common

model of Evodiae Fructus (B) (215 nm)
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37 it 5% 22 B0 24 b4 55 0 HR S S0 P 0 AR D)L
Fil 8 0.703 ~ 0.973, M8l BF > 0.900 i kf A< 4t 16
HE L AL <0.800 YL 8 b, AN W) o PR il S 48 B
2 48 SO 58 R AR — 30, b 2% By 19 A X B it
Al —EZR . A FRAUEEE y 0.703 ~0.973;
BB 2 2R BRI L BE Y L 0. 717 ~ 0. 970 5 5 28 B3 A
LRE 5 L R 0.782 ~0.967, ] UL ,3 A~ s A FE 4% A
i Dy A fBL B Y R AR, B RR N 22 S L B R
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F#2 37 HEHW UPLC HELHM IR U T4

Table 2 UPLC fingerprint similarities of 37 batches Evodiae

Fructus
No. FE AL No. AH L No. AH AL
Al 0.844 B3 0. 881 B16 0.939
A2 0.937 B4 0. 898 B17 0. 835
A3 0.973 B5 0. 875 B18 0.717
A4 0.911 B6 0.938 Cl 0. 884
A5 0. 880 B7 0.912 Cc2 0. 891
A6 0.799 B8 0.873 C3 0.967
A7 0.703 B9 0.789 C4 0. 946
A8 0.770 B10 0.953 C5 0.782
A9 0.788 B11 0. 796 C6 0.945
A10 0.844 B12 0. 848 Cc7 0.961
All 0.965 B13 0.970 C8 0.959
B1 0.945 B14 0. 856
B2 0. 888 BI5 0.908

W B A () — 7™ DX 7 A0y AR A AR S 1L 7 0. 835 ~
0.973 ;) PH4 A — 7= X Y 8 0 FE A K D) B2 S Bl 78
0.703 ~0.965; Bt M 44 [7] — 7= X (1 5 1 B A AH AL B
T8 FE 0. 875 ~0.938; 1] UL, [7] — 7= X N 1) 2% F s
RN

2.6.2 I K 3T HLEE ST BCEE Y 34
A LA U ) 0 TRV S AR Sk JE A 34 x 37 B A HE AR
M, 5 A £ 2% MetaboAnalyst 3.0 %X {4, % H
Spearman-Ward 3517 R A 43H1, 25 L UL & 3 24 H)
B EAFIE B % T 5 1,37 LR R B2 T Ak 3
24,804l 1,2,3,

Gt AR Aok A, 4 1 36 10 HERE S AL IR
RETAM, B ERET A, A2 H;H2 6
HFES B REE LM, mERAE L, AR 4
fbs 2 3 AL 21 HERE S, R 3 it B E R K 13
H, AR SHE, AL AN SRR SR 3 ag X
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VE Ay X 53 58 5 B3 24 b 25 S5 W A 41
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8 AT o A UL, AN [R] 7 b fY) 24 B4 T 43 A 7 TRl — 41,
7 ] — 7= W ) 25 B AT A A AE AN R4, s iy, =
2 B8 BCRIS 1 56 80 S Ak 24 A3 16 AR 5 it 5 7

.42 .
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Fig. 3 HCA of UPLC fingerprint of 37 batches Evodiae Fructus
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KLE VL 5.25 ~27.43 ¢, FEI{H 11.64 g, RH]
GraphPad Prism 5 2 {4, 44 Tk 85 £5 408 e 2 ) 22 1l
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Fig. 4 Comparison of distribution of 1 000 grain-weights in three

groups of Evodiae Fructus
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Fig.5 PLS-DA scores plot of three groups Evodiae Fuctus common

areas
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Fig.6 VIP plot of PLS-DA of three groups Evodiae Fuctus
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