+2700 - ¢ 3% Chinese Traditional and Herbal Drugs 28 50 % 25 11 8 20194 6 A

AEFM R UPLC 59U EE K % 7 L FRNIRA R

2R, iRk, &2 o8, EANRL FoR Y, 254"
1. VLG FREEZG K222 0E, 78 e 330004
2. VLR RST RPN B IR AT, LA M 336000

# ZE:. B# KM UPLC iV AREMREEIRSENE, 4A AR BIE A AT 047, e 4 Flof &
ZRMEVNEE, RNRFEHE BRAER” ISR 00 B A R &N MK IE . Ak FET UPLC ¥E#r 3
FUARIEOY 3L 47 HER PR R TR S EE, R (R 2 i sa SUREA B AN RS0 (2012A BRO THEAIRIEE, 12 36k
S5rHT (PCA) FINIERS e/ Zik-H151 /381 (OPLS-DA) SHAE TR &8 @7 7 47 #LRZEER A UPLC
fagU il LYY >0.997), FrE T 40 ML, FRINT HA 124, 18 PCA 1 OPLS-DA 7, ARX 4T 3 FA[FE
FE R, REH 22 MREZEREREY, HFNHPHRER. SER. SO GIN RARBEIRE 4 RS =
ITTIE. 8t @ REY UPLC R8BS 2 B SRR ARG &, BeX ARG 1) R A BT A 23X 4,
R “PRAER” KRR HIR S EKE.

KHEIR: RZEPE; UPLC; fRaUBEE:; HEins; SElE: MAFHR

HPESES: R286.2 MHERERD: A XEHS: 0253 -2670(2019)11 - 2700 - 08

DOI: 10.7501/j.issn.0253-2670.2019.11.029

UPLC fingerprints and multi-component chemical pattern recognition of Euodiae
Fructus in different years

ZHANG Chong-pei', ZHANG Yi-xin', LI Chao', YUAN Xiao-ping”, YU Huan', GONG Qian-feng'
1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China
2. Jiangxi Zhangshu Tianqgitang Chinese Herbal Pieces Co., Ltd., Zhangshu 336000, China

Abstract: Objective To establish fingerprints of Euodiae Fructus in different years by UPLC, analyze them with chemical pattern
recognition technology, and determine the content of four quality difference markers, so as to provide new ideas for the research of
Euodiae Fructus “Chen Jiuzhiliang” and provide basis for its quality evaluation. Methods The fingerprints of Euodiae Fructus
samples in three different years were established based on UPLC method. The similarity was calculated by the Similarity Evaluation
System of Chromatographic Fingerprints of Traditional Chinese Medicine (2012A edition), and the pattern recognition was carried
out by principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA). Results UPLC
fingerprints of 47 batches of Euodiae Fructus samples (similarity > 0.997) were established, 40 common peaks were identified and
12 of them were identified. PCA and OPLS-DA analysis were used to effectively distinguish three different years of Euodiae
Fructus. A total of 22 quality differential markers were screened, and the content of neochlorogenic acid, chlorogenic acid,
evodiamine and rutaecarpine were determined. Conclusion The combination of UPLC fingerprint of Euodiae Fructus and
multi-component chemical pattern recognition technology can effectively distinguish Euodiae Fructus in different years and provide
reference for “the older, the better” and quality control of Euodiae Fructus.
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Table 1
evaluation of Euodiae Fructus
s S AHLEE | fit'5 AEABARE
SI  A1609001-1 0.999 S25 A1709003-4 0.998
S2  A1609001-2 0.998 S26  A1709003-5 0.998
S3  A1609001-3 0.999 S27  A1709004-1 0.998
S4  A1609001-4 0.998 S28 A1709004-3 0.997
S5  A1609001-5 0.999 S29  A1809001-1 0.998
S6  A1609002-1 0.998 S30 A1809001-2 0.997
S7  A1609002-2 0.999 S31 A1809001-3 0.999
S8 A1609002-3 0.998 S32  A1809001-4 0.998
S9  A1609002-4 0.998 S33  A1809001-5 0.999
S10 A1609002-5 0.997 S34  A1809002-1 0.998
S11 A1609003-1 0.997 S35 A1809002-2 0.998
S12 A1609003-2 0.997 S36 A1809002-3 0.998
S13 A1609003-3 0.997 S37 A1809002-4 0.998
S14 A1609003-4 0.997 S38 A1809003-1 0.998
S15 A1609004-1 0.999 S39 A1809003-2 0.998
S16 A1609004-2 0.999 S40 A1809003-3 0.998
S17 A1609004-3 0.999 S41  A1809003-4 0.998
S18 A1609004-4 0.999 S42  A1809003-5 0.998
S19 A1709001-4 0.999 S43  A1809004-1 0.998
S20 A1709002-2 0.999 S44  A1809004-2 0.998
S21 A1709002-5 0.997 S45  A1809004-3 0.998
S22 A1709003-1 0.998 S46  A1809004-4 0.997
S23 A1709003-2 0.999 S47  A1809004-5 0.999
S24 A1709003-3 1.000

Source information and fingerprint similarity
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Table 2 Gradient elution program of mobile phase

BffE/min ~ A/%  B/% | BfE/min A%  B/%

0 4 96 16.0 17 83
1.0 4 96 21.0 20 80
3.0 5 95 22.0 25 75
35 5 95 24.0 45 55
6.5 6 94 26.0 85 15
8.5 7 93 27.0 85 15

10.0 8 92 28.0 100 0

12.0 12 88 33.0 100 0

15.0 17 83
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Fig. 1 Fingerprint overlay of 47 batches of Euodiae Fructus samples
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Fig. 2 Reference fingerprint of Euodiae Fructus
12
I
1
5 3‘4
| |
2|8
|
I
15 |
| 13 \ 23 ‘ 33 i 4\0
VA ' ‘l
J qk~" ‘*—“‘“~‘~¥#_,‘\_ Jo ‘-\\ \li‘ _/L (A
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
t/min
SSMERIERR  12-0EIR 13-NMERR 1S-BRRER 21T 22-G 4B 23-RRFER3-0-EEMEE 28-EARHEM  33- KA
34-RURBIUH  38- KRB R M 40- —ZRBTR S

S-neochlorogenic acid

12-chlorogenic acid

13-caffeic acid

15-cryptochlorogenic acid

21-rutin

22-hyperoside

23-narcissoside

28-

dehydroevodiamine 33-evodiamine 34-rutaccarpine 38-(Z)-1-Methyl-2-(tridec-8-en-1-yl) quinolin-4 ~ 40-1-methyl-2-tridecyl-4 (1H)-quinolinone

B3 REERESMBESREIEE

Fig. 3 Chromatographic charts of Euodiae Fructus mixed standards
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Table 3 Loadings of six principal components
253 PCI PC2 PC3 PC4 PC5 PC6

1 0.878 -0.024 -0.025 0.459 0.042 0.045

2 0.720 0.015 -0.104 0.656 0.068 0.041

3 0.957 0.036 0.026 0.274 -0.007 0.033

4 0.853 0.241 0.097 0.336 -0.075 -0.098

5 0.988 0.016 0.094 0.089 -0.025 0.025

6 0.931 0.238 -0.040 0.226 0.071 0.012

7 0.582 0.472 -0.341 0.517 -0.048 0.061

8 0.891 0.339 -0.039 0.182 -0.095 -0.012

9 —0.344 0.600 -0.540 0.247 0.276 -0.052
10 -0.523 0.377 -0.456 0.388 0.156 -0.099
11 0.552 0.754 -0.147 -0.200 0.038 0.004
12 0.939 -0.073 0.089 0.159 0.143 0.021
13 -0.758 0.165 —0.108 0.340 0.217 0.207
14 0.956 -0.108 0.105 -0.019 -0.009 0.009
15 0.976 0.163 0.020 -0.075 —0.049 0.039
16 0.388 0.456 -0.539 -0.015 0.105 0.231
17 0.158 0.743 -0.379 -0.416 0.082 0.025
18 0.902 0.054 -0.064 0.137 -0.103 0.011
19 -0.024 0.727 -0.225 —0.463 0.196 0.002
20 0.629 —0.166 0.126 -0.224 0.349 —0.134
21 0.764 0.297 -0.253 -0.300 -0.027 0.092
22 0.811 0.396 -0.213 -0.241 -0.074 0.137
23 0.607 0.690 -0.194 -0.239 -0.073 0.023
24 -0.257 0.198 0.471 0.208 0.625 0.192
25 —0.125 -0.083 0.505 —0.182 0.497 0.529
26 0.836 0.311 0.071 -0.363 0.052 0.030
27 0.930 0.211 0.201 -0.051 0.075 0.104
28 0 0.009 0.358 0.027 -0.406 0.473
29 0.485 0.053 0.615 0.023 0.202 -0.430
30 0.453 0.439 0.370 -0.083 0.184 -0.510
31 0.561 0.353 0.608 0.055 -0.150 0.133
32 0.854 0.214 0.379 —0.133 -0.130 0.022
33 -0.725 0.634 -0.070 0.043 -0.073 -0.027
34 -0.830 0.528 0.098 -0.013 -0.027 -0.011
35 -0.524 0.753 0.275 0.083 -0.132 -0.079
36 —0.469 0.726 0.400 0.102 —0.144 -0.036
37 -0.809 0.556 0.083 0.098 -0.052 -0.024
38 -0.877 0.433 0.064 0.172 -0.025 -0.007
39 -0.501 0.652 0.495 0.096 -0.121 0.002
40 -0.478 0.714 0.413 0.127 -0.073 0.093
REAEA 19.666 7.397 3.709 2.573 1.393 1.208
TTHRE /% 49.165 18.494 9.273 6.432 3.483 3.020
RRATTHRE /% 49.165 67.658 76.932 83.364 86.846 89.866
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g RATI e, DI IR E (X0 Ak
b, VETRL (YD) NNAAAR, Zetlbrifetlise, 1540E
EAHFE. MRRE G) FLLMTuRE, 4551 0E 4,



+2706 ¢ ¢ 3% Chinese Traditional and Herbal Drugs 28 50 % 25 11 8 20194 6 A
T4 ATHEDEERRTNLMETEE
Table 4 Linear relationship and linear range of four kinds of components
D% R R r 2RV /(ug-mL )

ek R Y=5436.2 X—18 196 0.999 7 22.85~114.25
LR IR R Y=5929 X+24 803 0.999 1 78.96~183.3
ST Y=180.07 X+1 041.3 0.999 7 28.90~144.5

SR 2R YRR Y=13 278 X+2 807 0.999 6 1.16~23.2

342 REEERK DURSSIRME, LR “2.3”
TN Al 2 FIESERE 6 Ik, AdsR & IEmH . I
45 R RO B IETET AR RSD H 55104 0.72%- 0.56%-
0.86%- 0.72%, FHUISIIREE L RIF
343 RREMHRKE  BE g RER (s
A1809001-1), 7373l T S i W il 45 S5 1) 04 24 4
8. 12, 24 h, %M “2.3” Wi Nk,
CF B, e s BB R & E EIEHE ALY RSD
H 5N 0.63%- 0.53%. 0.63%-. 0.50%, 455%
B 24 h 9 A5 S A TR I RR E T R
344 HEMWRHE WRZFEHE (5 A1809001-1)
MARZ) 03 g, VAT 6 1, Al “2.17 DU
AR A, T8 “2.37 TR il 2 kRt
Mg, o ank i, e g B8R % 3 B R
RSD 4 0.62%-. 0.59%-. 0.61%-. 0.48%, FHH
EIE SN R
345 IFEECRIREE  RERRIRAT R (it
5 A1809001-1) 6 f, A 0.15 g, 7 Al IIAHT 4%
JRWE . SR JE IR . 52 2% BB AT S5 2R B BN HE
0.959 7. 1.269. 0.797 6. 0.095 1 mg, % “2.1” T
TITEE, SRR R, TR 2,37 TR (i
FAFHEATINGE , eI R RS, 2R E
TSR IATR . SRIFIR . SR 2% BB 52 2% B R B ) (]
RN 101.03% 99.93%. 98.25%-. 99.02%:;
RSD 1H43 54 0.93%+ 1.01%-+ 1.14%. 1.37%.
3.4.6 FEMEEINE @EXT 47 HRZESE 2R
AT EIE AT, WE BT R R SRR R
SRR B RN SR 2R R, S B E A R LR 5.
4 g

ASEERILIRIN T REE T 12 Py, &
TR CHarIiig . SRR MNHERR . PR sk iR,
Wl T Sk, RREER-3-0-E/RET)
R (A RET . RACH 255 0
RO R b, —ERRERMED 3 2K, {HARE
R CrpE 25 H) 2015 SRR S 2w U AT

K5 RERBAMPESSENELR
Table 5 Determination of four components in Fuodiae

Fructus
o Dﬁ%ﬁj\iﬁ/(mg-gﬁ)
R SRR REE RO

S1 5.59 8.13 5.60 0.77
S2 5.36 7.84 5.72 0.79
S3 5.39 7.94 5.18 0.72
S4 5.24 7.83 5.49 0.75
S5 5.59 8.21 5.34 0.76
S6 6.56 8.28 5.24 0.63
S7 6.55 8.42 5.30 0.68
S8 6.99 8.69 5.17 0.61
S9 6.67 8.49 5.49 0.66
S10 7.02 8.67 5.18 0.61
S11 6.98 8.57 5.62 0.73
S12 6.74 8.19 5.44 0.68
S13 7.16 8.76 6.11 0.76
S14 7.04 8.77 5.97 0.77
S15 5.27 7.97 5.83 0.79
S16 5.57 8.10 4.87 0.67
S17 5.30 8.01 493 0.67
S18 5.59 8.08 5.07 0.69
S19 6.33 8.23 5.77 0.75
S20 4.99 7.53 5.86 0.84
S21 4.93 7.48 7.04 0.97
S22 4.87 7.63 7.36 0.98
S23 5.57 7.85 6.45 0.85
S24 5.65 7.98 6.64 0.85
S25 4.84 7.43 7.04 0.95
S26 4.97 7.57 5.85 0.83
S27 4.58 7.13 8.44 1.04
S28 4.52 7.15 8.67 1.07
S29 6.59 8.44 5.33 0.63
S30 7.06 8.73 492 0.59
S31 6.26 8.27 5.61 0.67
S32 6.76 8.57 5.09 0.61
S33 5.48 7.83 5.83 0.72
S34 5.13 7.75 5.66 0.74
S35 5.39 7.88 5.24 0.69
S36 5.44 8.26 6.50 0.85
S37 5.27 7.89 6.00 0.81
S38 4.59 7.11 8.10 1.01
S39 4.78 7.58 9.03 1.09
S40 4.66 7.15 8.00 0.97
S41 4.64 7.17 8.13 1.02
S42 4.85 7.61 9.07 1.08
S43 4.49 7.03 7.89 0.95
S44 4.49 6.95 8.22 0.96
S45 4.51 6.98 7.96 0.96
S46 6.84 8.33 4.86 0.57
S47 491 7.27 7.12 0.86
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