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HPLC fingerprint of Euodia rutaecarpa and processed E. rutaecarpa based on
cluster analysis and principal component analysis
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Tianjin Key Laboratory of TCM Decoction Processing Technology Enterprise, China Medico Corporation, Tianjin 300301, China

Abstract: Objective To establish HPLC fingerprints of Euodia rutaecarpa and processed E. rutaecarpa, evaluate the quality of E.
rutaecarpa and processed E. rutaecarpa by similarity calculation and chemical pattern recognition method, explore the changes of
chemical components before and after processing, and explain the mechanism of toxicity reduction after processing. Methods The
fingerprints of E. rutaecarpa and processed E. rutaecarpa were established by HPLC, and the similarity evaluation system of
Chinese Medicine Chromatographic Fingerprint (2012 edition) and SPSS17.0 software were used for similarity evaluation, cluster
analysis (CA) and principal analysis (PCA). Results The fingerprint similarity of E. rutaecarpa and prepared E. rutaecarpa were
greater than 0.985, and they all contained 12 identical common peaks, five of which were recognized. Using evodiamine as the
reference peak, comparing the relative peak area of common peaks, it was found that the common peaks of processed E. rutaecarpa
decreased in varying degrees except peak 3, and there were significant decreases in peak 2 and peak 10. The results of cluster
analysis showed that the raw products of E. rutaecarpa could be divided into two categories, one from Jiangxi and the other from
Zhejiang and Hunan. Principal component analysis results showed that the cumulative variance contribution rate of the first three
principal component factors was 87.405%, with peak 2, peak 5 (chlorogenic acid) and peak 6 (hypericin), peak 7, peak 8 (limonin),
peak 9 (evodiamine), peak 10 (rutacarpine) and peak 12 contribute greatly to the difference of chemical components before and after
processing. Conclusion The construction of HPLC fingerprint and chemical pattern recognition of E. rutaecarpa can provide a
scientific basis for explaining the mechanism of toxicity reduction after processing.

Key words: Euodia rutaecarpa (Juss.) Benth.; processed Euodia rutaecarpa (Juss.) Benth.; fingerprint; cluster analysis; principal
component analysis; chlorogenic acid; hypericin; limonin; evodiamine; rutacarpine
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RRGONE IR 2y, XA ERIE, R,
F BT, SRET EERMEY R K Euodia
rutaecarpa (Juss.) Benth.. fiJ& E. rutaecarpa (Juss.)
Benth. var. officinalis (Dode) Huang Btk &2 258 E.
rutaecarpa (Juss.) Benth. var. bodinieri (Dode) Huang
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flt5 110801-201608) . 145 2 (i 70 #k 97.9%,
It 5 110800-201707) & 22 Bk (i &5 %L 94.9%,
fi5 111521-201809). LRJEMR (i &% 96.8%,
fIb5 110753-201817), it RS0 B A [E A 5
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FREAREE 10 HEUR, IV 1] i SR 2 B R 1) SR 2
P (R EZG8L) 2020 SERRANE M5 72500 1.

x1 OHRRKEERBRIEFIRER

Table 1 Information of 10 batches of E. rutaecarpa samples and processed products

s £ =2 P T iR i) 72 TR EN
w1 H190105001 VL7 R 21 ZW1 H190105001-3 VL7 B 1]
W2 H190106001 VL7 B Z#F ZW2 H190106001-3 VL7 B ]
w3 H190107001 VL7 JR 244 ZW3 H190107001-3 VL7 ]
w4 H190108001 W JR 2514 ZW4 H190108001-3 T ]
W5 H190109001 W JR 2544 ZW5 H190109001-3 T ]
W6 H190110001 wHr  JREM ZW6 H190110001-3 WL ] it
w7 H190111001 W R ZW7 H190111001-3 ik I
w8 H190112001 W R ZW8 H190112001-3 ik il bt
W9 H190113001 W R ZW9 H190113001-3 ik} I
W10 HY180078001 VLV B 214 ZW10 HY180078001-3 it} S ]

2 FHEEER
21 ‘Y

COSMOSIL Cig-MS-1l fiifik: (250 mmX 4.6
mm, 5pum), JWshi: 28 (B) -0.2%HH (A)
WL, BREEBERL (0~20 min, 5%~10% B; 20~53
min, 10%~30% B; 53~58 min, 30%~43% B;

58~80 min, 43%~65% B; 80~90 min, 65%~100%
B), HFEE N 20 pL, AFRFEA 1.0 mL/min, 4
N 25 °C, Rl A 220 nm.

2.2 mRHIHIE

221 XTRESERPIEH) BRI R
PRI AT R Sk SRR IR E &,
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Fig.1 HPLC of hybrid reference substances
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Fig. 2 HPLC fingerprint overlay of 10 batches of E.
rutaecarpa samples
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Fig. 3 HPLC fingerprint overlay of 10 batches of
processed E. rutaecarpa samples
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Fig. 4 HPLC reference fingerprints of E. rutaecarpa and

processed E. rutaecarpa
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TR ARARSE « W NE . B ELE, HMUEN
Z: R, I 50 B, JERIAH 5. 6. 8~
10 ‘FUE%E 5 DM UE, IRUCHERIRTR . S22 BE 1
FIERET R . SRR BB SR B R, 45 R LA 4.
PL 9 Sy SR, T8 &I i 3 I 1A
XU TR, H LA R RSD A 16.639% ~
82.074%.
3.2 1EMEIFM

73 10 #ERRIRBAT 10 bk ROk B A
RS RO IR SRS, THEA R TR
FAALLEE, Z5SR W3 2. WAL 10 LR R 2B (1 AHBLRE
#)>0.989, 10 LR AH HIAHLLE 15 >0.985,
W] RGN RIR B B AR E , ) T 2R
Az it 5 A R ol S R TR R AL S

K2 RERESFHIRFEIRLEEEMUESER
Table 2 Fingerprint similarity results of E. rutaecarpa and
processed E. rutaecarpa

FE Rt S HRABLEE FERb it S HAABLEE
w1 0.992 ZW1 0.990
W2 0.993 ZW2 0.993
W3 0.989 ZW3 0.987
W4 0.996 Z\W4 0.995
W5 0.996 ZW5 0.992
W6 0.997 Z\W6 1.000
W7 0.995 ZW7 0.998
W8 0.997 Z\W8 0.995
W9 0.995 ZW9 0.993
w10 0.996 ZW10 0.985

33 REUESHRFHESZHBFEEMIERRES
SR

bl SR 2 B 5 i) 5 25 B 1) A WA X U TR AL
AR RZEEMH G, 1. 2. 4~T7. 10~12 SUE[AH
XETAR A AR R N, Ho 2 SiEf 10
g (RGO HILEENE TR, (L3 SIEm
FGTUE TR BN, EXEEW, SGRLE 3
5, $ER S 2R B MU AT 5 B AU A 22 R Ak mT
e 51X L B Ko
34 RGEENSH

W 10 IR FZRBEAR Fr AT W PR AR o U TR AR
AFAN SPSS 17.0 KRG, RAMIREREE, &
FSF 5 Wk G BE B A RE i (B BE B S 5%, 3T R4
RO, R 6. RIET TR N 2 K%K,
W1~W3. W10 A—3 (HRIEFILIE), WA~W9

*3 REERBIREFEHFUIERIRERE AT IE R
(n=10)
Table 3 Relative retention time and relative peak area of
common peaks of E. rutaecarpa and processed E. rutaecarpa
(n=10)

. FHXT I T AR
%5 tr/min
R il R 2K B

1 12.018 1.310+0.540 0.930+£0.352
2 14.722 2.1174+0.824 1.46040.491
3 16.583 3.170£1.048 3.620+0.678
4 24.070 1.200£0.498 1.010£0.395
5 25.424 2.080+0.754 1.670+0.579
6 41.217 0.310£0.146 0.240+0.105
7 41.715 0.130+£0.112 0.100+£0.080
8 66.018 0.390+0.081 0.320£0.069

9 70.109 1.00 1.00
10 71.465 0.480+0.048 0.400£0.076
11 83.768 0.260£0.076 0.200+£0.059
12 86.275 0.130£0.045 0.090+0.035

40
s RIE
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Fig. 5 Comparison diagram of relative peak area mean
between E. rutaecarpa and processed E. rutaecarpa
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Fig. 6 Cluster analysis chart of 10 batches of E. rutaecarpa
samples
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R =2 CRIET-W LA RE ), FRIATLIE =1 %
R HAb P AR U AR — B ZE 5
35 EmWaoH

KH] SPSS 17.0 B A SR 2 B9 R il 52 2K BRE i
(% 10 L) WA Il AT bRtk b P S
PURFHEAR S AT 272 DT A N Mt s 3 e AT 32
By, SRR WA 4 B 7. DURFIE(E > 1 J9fe it
bR, IEA3 2 3 > 32l B, AR 73 70 9 4.907
3.756.1.826, Jj % 1173 L 73 il 40.893%..31.298% .
15.215%, RFATTHRZN 87.405%, HFF A EIH R 3
ANRFEAE ARG R BEIE, $&7miX 3 A E R T
REWG 4B S EEANFIHLUORE S W) Z2 R R R, IR
IR B RIR BRI PFN TR R o

x4 FHEERFEREBE
Table 4 Eigenvalue and variance contribution rate

FEROY T RFAEE 7 TTRRA% AT % TR %
1 4.907 40.893 40.893
2 3.756 31.298 72.191
3 1.826 15.215 87.405

R 5 AN 12 A8 5 R - 1 2 1EAH

K, HrpDlig 2, g5 (SRJFEED. 186 (S22
A 7 %f HoTHRECR: 6 MRS BRI T 2 B
BAIE, UE8 (FriETia). 159 (RZEEEm) Flg 10
CRIRBLREED W TR 4 ME S E R T
3 ARAEAHDE, W 12 X H TR o ) L3 T2 o0 3T
ERHATIHR, 15 & E R TR I Ze AR

F1=0.34XZ I 1+40.37 X Z 1§ 240.35X Z I 3+0.28 X
Z % 4+0.40XZ 4 540.40 X Z % 64-0.38 X Z I 74-0.12X Z
% 8+0.08 X Z % 9+0.07 X Z 1§ 10+0.18 X Z 1§ 11+0.14 X Z
% 12

F2=-0.21XZ & 1—0.03XZ % 2—0.1X Z & 3—0.05XZ
I 4-+-0.08XZ I 5—0.09X Z IF 6—0.17X Z I 740.47X Z
8+0.48 X Z % 9+0.48 X Z 14 10+0.41 X Z I 11+0.17 X Z % 12

54

4.

LA
D

123456 789 10112
o

7 ERSORER
Fig. 7 Scree plot of principal component analysis
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*x5 EWOEFEHREERE
Table 5 Main factors loading matrix
g5 ERaET1L ERGET 2 ERr RT3
1 0.751 —-0.398 0.459
2 0.823 —-0.067 0.449
3 0.772 -0.318 -0.238
4 0.624 -0.099 -0.465
5 0.884 0.156 -0.213
6 0.893 -0.167 -0.221
7 0.851 -0.331 —-0.200
8 0.264 0.920 —-0.165
9 0.171 0.933 -0.260
10 0.147 0.939 -0.204
1 0.394 0.787 0.433
12 0.318 0.322 0.826

F3=0.34 X Z I 14+0.33X Z It 2—0.18 X Z It 3—0.34X Z
U 4—0.16 X Z I 5—0.16 X Z 1 6—0.15X Z 1§ 7—0.12 X Z 1§ 8—
0.19X Z I 9—0.15X Z I 10+0.32 X Z I 11+-0.61 X Z Ii% 12

Hrr, F1. F2. F3 ZplARE E s B F 1. 2,
3HILEE I, Z 1§ 1~Z 5§ 12 p IR 12 3t
A VI TR bR AL B . B SR R RN BB
THEBRS, R ERS R0, 4RNEKE, LL3
A F A BT B4 5EN X il Y 3R Z Bz ST 3D
AR (B 8). G TR, R EHI RN 7
A DI EANE, EEARREX T, SR AR
i B E N E R A, 15

*6 REUIEMFRNERSETFESS
Table 6 Score of principal component factors of different
processed products of E. rutaecarpa

Eikel ERSHET L FE 5 2 FE 5 3
w1 1.43 -3.30 -0.31
W2 -1.27 -1.97 1.62
w3 247 -3.22 0.31
W4 -0.11 150 0.87
W5 1.90 0.93 0.13
W6 2.62 -0.21 0.78
w7 -1.58 1.21 0.66
w8 -0.07 1.06 0.52
W9 -0.31 1.72 1.15
W10 -3.23 -1.60 1.62
ZW1 -0.58 -1.45 0.59
ZW?2 -0.39 -0.20 2.00
ZW3 3.37 -2.14 -0.75
ZW4 —-0.44 2.22 -0.83
ZW5 -1.63 1.82 -0.80
ZW6 0.84 0.86 -1.08
ZW7 -2.97 0.03 -1.58
ZW8 453 2.20 -1.85
ZW9 -0.83 2.91 0.45
ZW10 -3.75 -2.37 -3.47
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Fig. 8 Score plot of principal component factors
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K. WIFS. WL, TLPE. PSR X . B G
Xf B3RP 2007—2010 AF f R 2K B8 BRI L kAT
SEHBIARE, R T ieg . LIESRIAERIER K
SOME,  C ORI AR PR R 2R BB L OB, BA
TLVE M RUBECK . AR ILA IR 78 AR 5
A, AT G2 TR, Rk
T ZHRARE M VL FE K RIS B 254441, iR ER
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Al DIAE 5%

AT FERTEAR A DAD Al 45 5% 5% 2 R ik
171 190~400 nm H4 AT, i B L K
AN [E] i+ Agilent ZORBAX SB-Ag (Dim: 250
mmx4.6 mm, 5 um). COSMOSIL C1g-MS-1I (Dim:
250 mmx4.6 mm, 5 um). Agilent Eclipse Plus (Dim:
250 mmx4.6 mm, 5 pum). AccurasilCig (Dim: 250
mmx4.6mm, 5 pm). Diamonil Cig (250 mmx4.6
mm, 5 pum) FFHEAT TEL WARREIHRG O
G-EIR . R -WE IR S EAT 1R XRPRR BE R 4%

PEBEAT T fi Ak SEARFAER (204 25, 30, 35,40 C)
MAEAFIRE (0.6, 0.8, 1.0 #1 1.2 mL/min)
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