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Study on HPLC Fingerprint of Citrus reticulata and Their Cluster Analysis

LUO Jing',HE Zhong-yan"*,PEI Jin', KANG Ya-lan', LIU Wei'(1.Key Lab of TCM Resources Research and De-
velopment, Chengdu University of TCM, Chengdu 611137, China; 2.Sichuan Kelun Pharmaceutical Institute
Co., Ltd., Chengdu 610071, China)

ABSTRACT OBIJECTIVE: To establish HPLC fingerprint of active ingredients in Citrus reticulate. METHODS: HPLC method
was adopted. The determination was performed on Dikma C;s column with mobile phase consisted of acetonitrile-0.3% phosphoric
acid (gradient elution) at the flow rate of 1.0 ml/min. The detection wavelength was 210 nm and column temperature was set at
30 °C, The sample size was 20 pl. TCM chromatogram fingerprint similarity evaluation system was used to analyze 18 batches of C.
reticulate, and calculate relative retention time and relative peak area of common fingerprint peak of 18 batches of sample. The sam-
ples were classified by group-average method of clustering analysis. RESULTS: There were 11 common peaks of fingerprint,
among which the 9th peak was limonin. The similarity of 18 batches of C. reticulate to control chromatogram was above 0.90. Re-
sults of cluster analysis divided C. reticulate into commercially available sample and self-served sample, which indicated collection
means affected the content of each component in C. reticulate. CONCLUSIONS: The method and fingerprint show good reproduc-
ibility, and can provide reference for identification and quality evaluation of C. reticulate.

KEYWORDS Citrus reticulate; Quality control; Fingerprint; HPLC; Cluster analysis
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reticulata Blanco B HAR AL Fh A T4 b1
F1 18HAFZZ T RIE
Tab 1 Source of 18 batches of C. reticulate

HisS il WS/ et o R
JHOI it I REER b [ HKB 201009
JH02 i INIE gkt 'l 2010.11
JHO3 i IWE it iNi] I 2010.11
JHO4 it WLEE ]| 2010.10
JHOS i P RES T 2 i3 | 201011
JHO6 i W AR 2 b WREERE 200000
JHOT i MBI A A ;) 2010.10
JHOS Hifl TRENZHT N 2010.11
JH09 it WLE A H 5 HHTREM 201000
JHI0 fit WL b ST TR 2010.10
JHII il WL RS KT T HAL 2010.09
JHI2 it 11 )11 e DR 201001
JHI3 Hli 1yl 240 PONEE 201103
JHI4 i Uil R 200102
JHIS Rk I pis/ e MR 200102
JHI6 Tl ujlIEce) MIEE 201010
JHIT T BRERL BRER 201102
JHI8 filfk D)1l B W%E 201102

2 FEEHER
2.1 Bif&E
3% E . Dikma C,5(250 mmx4.6 mm, 5 pm) ; i sl : &
16 -0.3 % B R /K VA, H6 FE BRI L3R 25 A - 30 °C 5 Ttk :
1.0 ml/min; KK 210 nm; PR . 20 pl.
x2 HEXBRRERF

Tab 2 Gradient elution procedure

fif{E] , min I, % 0.3%BRUKIEH, %
0 5 95
60 9 91
15 20 80
45 35 05
70 60 40

22 ARHHE

2.2.1 XFRESNIAW Ay RS E AR IUR AT 28 R MOGT B
FIE N, BT 10 mlUEHHR I B A AR e A AT, RIS .
222 fERMER BUWGEESRBAGLI3 S/ g, BF
HLZEHETE I R I A i (60~90 °C )20 ml, 4 75 it ik
20 min J5 , 3R AR, R I 5 20 mil, A #EH 30 min,
WAL BRI , % 0.45 pm BFLIE RS i, BA5

2.3 FHiEFEE

2.3.1 LRI AW 2.27 TR HER A R
VTR TP A 20 pl 452,17 T i A6 R UERED 2 | i SR s
P G UL AL il 1 T 5 Xt R ot I 8 A ) o P Bk i) A A5 AR
I (i, V5390 R e 9

2.3.2 REHEEIRIE R H I ER 2.2.17 T X IR S 10
P21V TR (a3 S P R HERE 5 YR, IC S AR . 45 A
TR ORI TR RSD 43914 1.03% . 1.02% , Fe SRS
ol =5/ o

2.3.3 FEMEIRI  BU2.2.27 00 F AR A ROE L TR
0.2.4.8.12 h 4344 2. 1" TR (3% 2 0 RE I 22 |, i s
MR 550 AP R ARG TR A9 RSD 43518 1.70% .
1.29% , LML AE 12 h N E M R 1T

234 EHEZMERE R AR 2 A R (JHOT ) 2L 6 ), 4%
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“2.2.27 IR A R R, A 2.1 IR A g A A
PRI E e SR A . 25 IR AP R R AR T B
RSD 23514 1.85% . 1.66% , A T 4T M R 4T,

24 EBYEEMNEIISSH

2.4.1 FRLrRBERMGE B8 HEAGAZ 25 MR T A5G L
“2.2.27 TN 5 i A& IR A VA TR, TR 2.1 T (g Skt
FEMNE , A RRAE T S @it 1, TEILIE 1o B A TR IR AR % 24 4
B SCE S B S A CHP 2 58 SURIE A UEE PEAN 2R 40) (F
FERR) , GERAI, IS HAGAZ 2R IEA BOF-FIER 114 DIFPE
RS IYIANER, E B R (9 50%) S i, Bihisa
PRI e A WA R AP B s TR R X I TR0 L 3 3K 4
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Fig1 Common peaks of HPLC fingerprint
®3 HmisgEE LA IER BN E i E

Tab 3 Relative retention time of fingerprint common peak

BEGS 1 2 3 4 5 6 7 %8 9 10 1
JHOI 0142 0248 0386 0441 0798 0813 082 0937 1000 1.070 1.144
JHO2 0142 0249 0385 0440 0797 0812 0831 097 1000 1.070 1145
JHO3 0.42 0249 0386 0441 0797 0812 0831 0937 1000 1.071 1.146
JHO4 0.143 0248 038 0442 0798 0813 0833 0937 1000 1070 1145
JHOS 0142 0247 0385 0442 0797 0812 082 097 1000 1071 1145
JHO 0.143 0248 0385 0441 0797 0812 0832 097 1000 1.070 1145
JHOT 0.43 0249 0385 0440 079 0811 0831 0937 1000 1.071 1.146
JHO8 0.142 0248 038 0442 0798 0813 0836 0937 1000 1070 1145
JHO9 0143 0249 0385 0440 0797 0812 0831 097 1000 1.071 1.146
JHIO 0142 0249 0385 0441 0797 0812 0832 097 1000 1071 1145
|
|
|
|
|
|
|
|

JHII 0.143 0249 0385 0441 0798 0813 0831 0937 1.000 1.070 1.145
JHI2 0.142 0247 038 0442 0797 0812 0836 0938 1000 1.071 1.145
JHI3 0.142 0247 038 0442 0798 0813 0836 0937 1.000 1.071 1.146
JHI4 0.143 0248 038 0442 079% 08
JHIS 0.142 0248 038 0442 0798 0813 0836 0937 1000 1.070 1.145
JHI6 0.142 0248 038 0443 0798 0813 0837 0937 1000 1.070 1.145
JHIT 0.142 0248 038 0443 0.798 0813 0832 0937 1.000 1.070 1.145
JHI8 0.142 0247 038 0443 0798 0813 0833 0937 1.000 1.070 1.145
RSD(%) 034 031 013 022 009 009 02 003 0 005 004
2.4.2  FUE ST 18 HEAEAZ 25 4 1) HPLC 45 80 1& 3% I &
20 BT BAFE S ETE 5 X IR S B AU 1 >0.90, 3¢
W FIT 7 B4R SR RS H AR SR bR e IR AT AN P MRS
B R A . ARRLBE A B 2 R WLAE 5.
243 BIESHT DIBRECEEES VR AR IR B HE b, 4T 18 HILAR
A% e ity €0 5 0 P AR XS i B B i) AR o i e FEUASC B 144 70 A0T
K243 R B2 T R EA T IR, 4 SR LR 3.

P 1 3 AT AL, A5 A% 2 A Al EL A S P 3 2 D A AR K P
i TR0 R e i T FRUR TR A T R 2 < 3 — S 6 I A Tl 65 4
ikt (JHOL~JH11) o 28 K20 HRAG AL S JH12~
JH18) o 16 R4 7 2 i AR R S A A% 25 44 45 23 10 B A 5
Wi, SE— RN YR AWM, 5 — LA 4 )i 7S
T RORE A RE 58 LRI R YT T AR T
PERARE R . AT UL, AR i ) L TR R A S AR

10835 0937 1000 1071 1145

hEHE 2015 FHcEE



F4 BRIEZEELFENBXIEERE
Tab 4 Relative peak area of fingerprint common peak
HiS 2 3 4 5 6 7 8 9 10 1l

JHOI 0.080 0.041 0.036 0021 0115 0092 0029 0.717 1.000 0.675 0.162
JHO2 0106 0.030 0.047 0.028 0.102 0.082 0062 0565 1.000 0551 0202
JHO3 0.084 0.032 0.037 0038 0091 0069 0077 0801 1000 0599 0204
JHO4 0.098 0.024 0050 0.043 0158 0.138 0.020 0.583 1.000 0576 0.176
JHO5 0.067 0.047 0.034 0039 0012 0012 0017 099 1.000 0404 0230
JHO6 0077 0024 0060 0.055 0019 0022 0146 0620 1.000 0.156 0.137
JHO? 0114 0.027 0.059 0.044 0089 0036 0057 0.797 1000 0.169 0.197
JHO8 0.098 0.024 0054 0037 0112 0068 0.068 0.543 1.000 0325 0.180
JHO9 0078 0.034 0033 0016 0047 0040 0100 0.639 1.000 0459 0.240
JHIO 0081 0.034 0.043 0024 0076 0058 0032 0506 1.000 0418 0.187
JHIL 0127 0020 0051 0.042 0.36 0.107 0046 0555 1000 0525 0.167
JHI2 0.098 0.063 0013 0.150 0.180 0.168 0.027 0.819 1.000 0999 0.188
JHI3 0153 0.058 0019 0049 0228 0232 0021 1178 1.000 1031 0.187
JHI4 0161 0.059 0.019 0.047 0243 0240 0022 1205 1.000 1051 0.191
JHIS 0.113 0067 0012 0.117 0254 0211 0027 1044 1.000 0918 0.191
JHI6 01340027 0015 0.186 0.155 0.144 0034 0976 1.000 0.788 0.19
JHI7 01340027 0016 0.113 0183 0158 0.064 0.774 1.000 0795 0.171
JHIS 0121 0028 0011 0.31 0186 0153 0.030 0.786 1.000 0.639 0.154

1322

i
(L

i N — o
000 1015 2029 N4 D038 73 68T TL02
1, min
E2 18#tFB%ZH I HPLC 354 Bl
S1~S18.1~ I8 HEAGAZ LM ; R AT HE &l 1%

Fig 2 Fingerprint of 18 batches of C. reticulate

S1-S18.1-18 batches of C. reticulate; R.reference fingerprint

x5 ISHBZAMBIBUESITER
Tab 5 Analysis of the similarity of 18 bacthes of C. reticulate

FERS M FEi HibLE e AL
JHOI 0.993 JHOT 0.925 JHI3 0.980
JHO2 0958 JHO8 0.961 JHI4 0.983
JHO3 0.980 JHO9 0.968 JHIS 0.986
JHO4 0979 JHI0 0.965 JHI6 0974
JHOS 0.967 JHIl 0978 JHI7 0.946
JHO6 0927 JHI2 0.97 JHI8 0.942

SELEIEES S FEEET IS
B3 18#tiF#%ZaH HPLC B8 BT B RN PR E
Fig 3 Cluster analysis of HPLC fingerprint of 18 batches of
C. reticulate
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