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(1. IBEHAFENEREFK, 5B HEARFT 8300005 2. HBEFHEAANRE L LR E,HE
L& ARG 8300005 3. HEEMAEMEFTEERK,HE €K% 830000)
WE:BH 23X ¥ MEFREG SR E#E(HPLCO) B B, M AR E . FE &34 4 Waters XTerra MS C ;4 (250 mm x
4.6 mm,5 um), A A Ty - 0. 1% Bk i (B2 ML) 7k A 1.0 mL / min, #& 0 2% K % 283 nm, B2 A 35 °C, #4284 10 L,
KA F 2h &g e LB AL RN A 46 (2012 JR) FE L 15 BAE S 69 HPLC 3B 3, SR AR . &6 B K o 47 (CA) & E %
2 oA (PCA) ST 15 3R BEAT BN 5 R 15 BLAE b6 HPLC 38 E % £AF 2 T 16 AR AME  ABE I R AT 0,932, 5 35A
5 AT R A BT R BR SRIR TR SRR B AT SR AL 5 R R A0 B R E S A2 0. 010 0~0. 100 0 mg / mL.0. 050 0 ~
0.500 0 mg/ mL.0. 020 0~0.200 0 mg/ mL.0. 060 0~0.300 0 mg/ mL.0.010 0~0.100 0 mg/ mL 5&. B A 5% @mAREME X & B 4F
(R">0.9997,n=5);# % & AT EHHXELERY RSD ¥ /0T 2.5%(n=6);F ¥ A E i &5 5 4 99.51%, 100. 87%,
100. 79%,99. 26%,101. 94 % ,RSD % % # 1. 15%,0. 81%,1.29%,0. 95%,0. 70%(n = 6) .15 At e ¥ 5 F R 509455 5 4 (0. 48 +
0.05) mg/g.(2.04 +0.16) mg/g.(0.71 +0.06) mg/ g.(1.18 +0.07) mg/ g.(0.51 +0.06) mg/ g(n=3) ,CA #= PCA &R LA —
B, 15 BARTIRA 4 £ .PCA LR EF,5FME FHERIR GRB AT FELFORERBEEREIE FrE 29 HPLC 35
BB ER S BRHYEETNE T ERAER EREATE, TAHEPREARERERENE IRBERL
KW P AR B ARG SR A B SN AR B E T TR
Establishment and Quality Evaluation of HPLC Fingerprints of Yunzhong Jiebiao Granules
ZHOU Liling',ZHAO Feicui*”?,PENG Jun**,HAN Rong’,ZHANG Haiying®",ZHAQ Shengjun’-

(1. The Fourth Clinical Medical College ,Xinjiang Medical University,Urumgi,Xinjiang,China 830000; 2. Xinjiang Key Laboratory of Processing and
Research of Traditional Chinese Medicine ,Urumgi ,Xinjiang ,China  830000; 3. Affiliated Hospital of Traditional Chinese Medicine ,Xinjiang Medical
University , Urumqi , Xinjiang , China 830000
Abstract: Objective To establish the high — performance liquid chromatography (HPLC) fingerprints of Yunzhong Jiebiao Granules
and to evaluate their quality. Methods The chromatographic column was Waters XTerra MS C,q column (250 mm X 4.6 mm,5 pm),

the mobile phase was acetonitrile — 0.1% phosphoric acid solution (gradient elution) , the flow rate was 1.0 mL / min, the
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detection wavelength was 283 nm, the column temperature was 35 °C, and the injection volume was 10 wlL. The Similarity
Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012) was used to establish HPLC
fingerprints for 15 batches of samples,and conduct similarity evaluation. The quality of 15 batches of samples was evaluated by the
cluster analysis (CA) and principal component analysis (PCA). Results A total of 16 common peaks were identified in the HPLC
fingerprints of 15 batches of samples, with a similarity of > 0.932. Five common peaks were identified as neochlorogenic acid,
chlorogenic acid, cryptochlorogenic acid, hesperidin,and neohesperidin. The linear ranges of the above five components were 0.010 0 —
0.100 0 mg / mL,0.050 0 - 0.500 0 mg / mL,0.020 0 - 0.200 0 mg / mL,0.060 0 — 0.300 0 mg / mL,and 0.010 0 -
0.100 0 mg / mL (R* = 0.999 7,n = 5),respectively. The RSDs of precision, stability,and repeatability test results were all lower
than 2.5% (n = 6). The average recoveries of the above five components were 99.51%, 100.87%, 100.79%, 99.26%, and
101. 94% ,with RSDs of 1.15%,0.81%,1.29%,0.95%,and 0.70% (n = 6),respectively. The contents of above five components in
15 batches of samples were (0.48 + 0.05) mg / g,(2.04 + 0.16) mg / g,(0.71 + 0.06) mg / g,(1.18 + 0.07) mg / g,and
(0.51 + 0.06) mg/ g (n = 3),respectively. The results of CA and PCA were basically consistent,and 15 batches of samples
could be clustered into four categories. The PCA results showed that among the five components, the weight coefficients of

The established HPLC

fingerprint and multi — component content determination method are simple,accurate and reliable,which can provide a reference for

neochlorogenic acid, chlorogenic acid, hesperidin, and neohesperidin were relatively high. Conclusion

the establishment of the quality standard for Yunzhong Jiebiao Granules.
Key words: Yunzhong Jiebiao Granules; HPLC; fingerprints; content determination; similarity evaluation; cluster analysis; principal

component analysis
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Tab.1 Information of 15 batches of Yunzhong Jiebiao Granules

%% kR i TR

A &% AR wE 59 #1 T i Fhi
SI-$3 MRS B3I 230701 11201 11101 21201 230901 230301 230501 230401 BREREHHRARA (T FA)
S-S5 MEES 230627 230804 3072 23079 230305 230306 230604 230319 230713 FRERPHARARAE (T EB)
SISIL hEESR 2201101 220601 210801 220301 220601 220301 20401 20401 200401 PNTREEYRRAARA (T KC)
SI2-SI5 (MAAES 02-23010101 03-23090101 0123090101 03-23080101 03-23100101 0323070201 0223100101  02-23110101 03 - 24030101 % E EHLERAE (] D)
S8-SI0 wHAE 2404008 2305060 2310055 209111 2301019 2301009 2307050 2404020 2305085 PNTRREVAAAARM (T FE)
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Fig.1 HPLC chromatograms
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Fig.2 HPLC superimposed fingerprints of 15 batches of Yunzhong Jiebiao Granules
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Fig.3 HPLC reference fingerprint of 15 batches of Yunzhong Jiebiao Granules
F2 1SHEFHFREFAAE R HPLC B X FIERX R BB E

Tab.2 Relative retention time of common peaks of HPLC fingerprints of 15 batches of Yunzhong Jiebiao Granules

¥5 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15  RSD(%)
1 0.616 0.615 0.615 0.615 0.642 0.614 0.615 0.612 0.617 0.618 0.616 0.618 0.617 0.617 0.616 1.12
2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  0.00
3 1.057 1.057 1.056 1.057 1.052 1.057 1.057 1.057 1.057 1.057 1.056 1.056 1.058 1.057 1.057 0.12
4 1.108 1.108 1.108 1.108 1.108 1.108 1.109 1.109 1.108 1.107 1.107 1.107 1.107 1.108 1.108  0.05
5 1.590 1.596 1.589 1.594 1.591 1.591 1.589 1.591 1.588 1.587 1.591 1.592 1.590 1.592 1.588 0.14
6 1.756 1.760 1.756 1.760 1.762 1.762 1.758 1.762 1.756 1.757 1.759 1.758 1.758 1.760 1.759  0.11
7 2.083 2.089 2.085 2.092 2.091 2.091 2.086 2.091 2.085 2.085 2.089 2.091 2.087 2.092 2.089 0.15
8 2,125 2.131 2.127 2.134 2.134 2.134 2.128 2.133 2.127 2.126 2.132 2.133 2.130 2.134 2.131 0.16
9 2.183 2.190 2.186 2.193 2.193 2.193 2.187 2.193 2.187 2.185 2.190 2.191 2.187 2.192 2.189  0.15
10 2.284 2.291 2.288 2.289 2.294 2.294 2.288 2.294 2.286 2.286 2.291 2.292 2.284 2.294 2.290 0.15
11 2.383 2.391 2.387 2.395 2.395 2.395 2.389 2.395 2.387 2.385 2.390 2.392 2.389 2.394 2.391 0.17
12 2.428 2.436 2.433 2.440 2.440 2.441 2.434 2.441 2.433 2.431 2.436 2.438 2.433 2.440 2.437 0.17
13 2.535 2.544 2.541 2.549 2.549 2.550 2.542 2.550 2.542 2.538 2.544 2.546 2.541 2.505 2.545 0.43
14 2.759 2.768 2.766 2.775 2.774 2.777 2.767 2.777 2.766 2.762 2.768 2.771 2.766 2.773 2.771 0.19
15 2.828 2.838 2.837 2.845 2.846 2.846 2.835 2.847 2.836 2.832 2.838 2.840 2.834 2.843 2.840 0.20
16 2.948 2.958 2.957 2.966 2.967 2.968 2.957 2.968 2.957 2.952 2.958 2.961 2.954 2.964 2.962 0.21
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Tab.3 Relative peak areas of common peaks of HPLC fingerprints of 15 batches of Yunzhong Jiebiao Granules

%5 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15  RSD(%)

1 0.083 0.078 0.077 0.073 0.102 0.096 0.090 0.073 0.091 0.102 0.096 0.100 0.067 0.079 0.091 13.41

2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.00

3 0.117 0.134 0.108 0.126 0.158 0.128 0.147 0.124 0.163 0.166 0.146 0.155 0.116 0.168 0.149 14.05

4 0.027 0.035 0.032 0.042 0.046 0.033 0.039 0.037 0.043 0.046 0.042 0.047 0.026 0.046 0.036 18.04

5 0.023 0.025 0.019 0.051 0.067 0.049 0.103 0.074 0.031 0.051 0.060 0.028 0.053 0.053 0.027 48.28

6 0.022 0.029 0.017 0.029 0.043 0.023 0.041 0.029 0.020 0.035 0.034 0.027 0.025 0.032 0.020 26.28

7 0.080 0.085 0.080 0.074 0.113 0.079 0.097 0.083 0.135 0.106 0.103 0.111 0.070 0.082 0.074 20.26

8 0.179 0.295 0.190 0.243 0.232 0.144 0.271 0.240 0.328 0.340 0.212 0.267 0.110 0.388 0.232 30.33

9 0.043 0.061 0.032 0.039 0.063 0.039 0.072 0.062 0.087 0.073 0.070 0.047 0.037 0.093 0.131 41.75

10 0.036 0.052 0.032 0.060 0.070 0.050 0.085 0.067 0.115 0.087 0.075 0.092 0.048 0.079 0.049 34.31

11 0.100 0.140 0.100 0.166 0.169 0.102 0.169 0.177 0.157 0.176 0.174 0.191 0.159 0.187 0.095 22.75

12 0.070 0.085 0.065 0.094 0.039 0.072 0.098 0.069 0.092 0.099 0.089 0.095 0.073 0.055 0.063 22.79

13 0.090 0.140 0.063 0.161 0.156 0.107 0.164 0.123 0.100 0.154 0.129 0.133 0.090 0.144 0.100 24.68

14 0.349 0.354 0.291 0.359 0.428 0.450 0.386 0.411 0.430 0.465 0.510 0.434 0.311 0.419 0.308 16.14

15 0.048 0.060 0.039 0.063 0.081 0.061 0.098 0.087 0.078 0.106 0.082 0.098 0.042 0.075 0.056 29.28

16 0.374 0.582 0.355 0.597 0.564 0.427 0.593 0.546 0.743 0.581 0.502 0.563 0.479 0.832 0.645 22.56

R4 SHEP@BRBAIELEERUETNER
Tab.4 Results of similarity evaluation of fingerprints of 15 batches of Yunzhong Jiebiao Granules

P S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 R
S1 1.000 0.992 0.998 0.992 0.992 0.993 0.993 0.983 0.987 0.989 0.987 0.990 0.977 0.964 0.993 0.996
S2 0.992 1.000 0.988 0.994 0.978 0.980 0.990 0.971 0.994 0.988 0.969 0.976 0.977 0.986 0.987 0.993
S3 0.998 0.988 1.000 0.988 0.991 0.988 0.988 0.985 0.985 0.987 0.987 0.992 0.969 0.959 0.989 0.99%4
S4 0.992 0.994 0.988 1.000 0.990 0.991 0.995 0.985 0.988 0.993 0.983 0.986 0.987 0.978 0.996 0.998
S5 0.992 0.978 0.991 0.990 1.000 0.996 0.992 0.996 0.973 0.989 0.998 0.997 0.975 0.945 0.995 0.99%4
S6 0.993 0.980 0.988 0.991 0.996 1.000 0.991 0.988 0.978 0.989 0.992 0.990 0.987 0.956 0.996 0.995
S7 0.993 0.990 0.988 0.995 0.992 0.991 1.000 0.987 0.985 0.997 0.987 0.987 0.981 0.968 0.993 0.997
S8 0.983 0.971 0.985 0.985 0.996 0.988 0.987 1.000 0.968 0.987 0.997 0.996 0.966 0.941 0.992 0.990
S9 0.987 0.994 0.985 0.988 0.973 0.978 0.985 0.968 1.000 0.986 0.966 0.973 0.981 0.989 0.984 0.991
S10 0.989 0.988 0.987 0.993 0.989 0.989 0.997 0.987 0.986 1.000 0.983 0.984 0.982 0.972 0.990 0.996
S11 0.987 0.969 0.987 0.983 0.998 0.992 0.987 0.997 0.966 0.983 1.000 0.997 0.965 0.932 0.991 0.990
S12° 0.990 0.976 0.992 0.986 0.997 0.99 0.987 0.996 0.973 0.984 0.997 1.000 0.964 0.942 0.994 0.992
S13° 0.977 0.977 0.969 0.987 0.975 0.987 0.981 0.966 0.981 0.982 0.965 0.964 1.000 0.976 0.985 0.986
S14 0.964 0.986 0.959 0.978 0.945 0.956 0.968 0.941 0.989 0.972 0.932 0.942 0.976 1.000 0.964 0.974
S15  0.993 0.987 0.989 0.996 0.995 0.996 0.993 0.992 0.984 0.990 0.991 0.994 0.985 0.964 1.000 0.997
R 0.996 0.993 0.994 0.998 0.994 0.995 0.997 0.990 0.991 0.996 0.990 0.992 0.986 0.974 0.997 1.000

FIS12 BN 325, 45 S10 PR A5 4 25 T LR 4.
G542, 3. 2T P AU PEM G5 SRR, AR R
P R S T A AR — o 25 5 (FLRVA T A AR o

F AT T (PCA) FF 1S HERE A 1 16 4> 3%
g (%) s TR BH S2 ASPSS 27. 0 GE 24 5k 54T PCA |, 4%
FRBN3N TR, BT TR 81, 115%(>80%) -
25 L3R 5. ok FYILIOE 540 e KO0y 22 36 64T 1E A8 g

Bl A5 W BERE I %) T2 PR 2 B o 45 SR ML 6., L) 34
F A3 R TR R 7 A3 ) 25 1 PCA B RE A7 IR (L 5) il
Y E(E 6) o 1] UL, SE R4 1 H U6 9 AN 115 B 3 for 5
F RS2 T, W 5 R 6 A T B o LA 3, W 10
U 15 B R o, HL AR A5 G 38 Ry 1 R A o HL L A0 1
HrG 1 OBk IR ) (6 2 (SRR ) UG 14 (F8 B2 ) %t 1o 1)
7 4 0. 858, 0. 875, 0.906, F A 43 2 H I 9 4 faf
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o 3 10 N 2 > x5 LSHEPBREBERERSAITER
s34 Tab.5 Results of the PCA for 15 batches of Yunzhong Jiebiao
S6 1 Granules
SI13
wH i it RIkAS T
s TG FEEANG) RRAERREG) & FETAMG) BRFERRE()
<81
s 1 9.861 61.634 61.634 9. 861 61,634 61.634
:j i 2L 10.685 7.9 L7038 10.645 7.179
>54 3o L4i4 8.836 81.115 1.414 8.836 81. 115
s7 UGN N >
55? 0.891, F L 43 3 v 16 R HE J HF ) 1) 48157 X B2y
" 0. 882, W B A 1 5 4 2 LA B W T AR AL L -
Ed4 BESFROEE AL, 7E PCA H ™ AR S B R NE B4 J 0 B SR | 4 it
Fig.4 Dendrogram of the cluster analysis iz . % EZ% pill %ﬁ‘ 1%'& EZjEI': ° HEI % 6 A] I, , 15 ?H:*—Elé Ay %Séj:]
®6 HERERIER S ERESE
Tab. 6 Rotated factor loading matrix of principal components
%5
ES: P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 0.858 0.875 0.743 0.758 0. 069 0.718 0.660 0.577 -0.040 0.771  -0.260 0.857 0.788 0.906 0.847 0.562
2 0.345 0.195 0.516 0.128 -0.010 -0.070 0.165 0.637 0. 891 0.369 0.199 0.297 0.325 0.040 0.176  0.760
3 0.252 0.127 0.350 0.356 0.245 0.328 0.468 0.237 0.052  -0.010 0.880 0.124 0.358 0.102 -0.240 0.882
R 34 TR IR h BE I S SRR P AR, o O RE
g TE 3 AE T 16 2218 T B, IGE Ui 3] 1 Fgoxk iz 1) PR 1~ 25 B
6 R 2 25 B B A, WA 52 e AN [ it o Ao: A 0
44 22 S B TR B — B3, T R AT 3 AR A A
24 [Fi) 52 ) o WS T  J R S I TR RS B ORI BT R
e S S BRI P R R BT A T 5 A A
12345678 910111213141516 = e
l: : - 2.5 AENE
& = FIRE R ER 73 ‘
E5 15fit=rhigRBmaEmER S oA E 2.5.1 FEm

Fig. 5 PCA scree plot of 15 batches of Yunzhong Jiebiao Granules
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Fig. 6 PCA score plot of 15 batches of Yunzhong Jiebiao Granules
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RVER R 3 I IR 2. 2 350 TR 5 0) R
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BSEZS, #0 2. 100N ik S e AR I 2, DA Bk B (X,
mg / mL) ARG ALBR DT AR (V) A AR bR E AT 2R T
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MG R RIS

2 B < B 2. 2 T YR A X Ol VS W o,
2. 100 S A R SEUEREIN 2 6 UK, T SV ThT A 25
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R MR BORE i (25 ST 3 & RS AR
2 2. 2300 F Dy Bl A SR AW, A N T = IR UE 0,4,
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Tab.7 Results of the methodological investigation
R . LA E RSD(%,n=6) AR R (% ,n = 6)
B )2 7 42 R - ~

(mg/mL) MEERE REMRE TAMKE FHeRE RSD
R Y=3620307X-1816799 0.9998 0.0100~0.1000 1.39 2.09 1.54 99.51 1. 15
RER Y=3620307X-1816799 0.9998 0.0500~0.5000 2.03 2.27 1.25 100. 87 0.81
&2k R BR Y=2863945X +65993 0.9997 0.0200~0.2000 1.78 2.41 1.36 100. 79 1.29
B Y=1466450X -8912 0.9999 0.0300~0.3000 1.35 1. 88 1.71 99.26 0.95
A A Y=145355X+3282 0.9999 0.0100~0.1000 1.41 1.91 1.94 101. 94 0.70

KT, BNINEEEEREF 3 itie

I I A - B S e A A (25l S1D)6 407,
R FRE 3 1 LAY EL B AT BR & 352 2. 2 00 F ik
il A8 A T R VR, $22 2. 1T T (i S A R AR 2 , e S0
THAR, JF TR e 38 25 SR L3R 7, R W VA MERA B2 R 4T .
2.5.2 HEREEMNE

W15 HERE i (05 ST - S15) 44 2. 2 35 K 7 k4l
AL RV, 4 2. 1IN (S S R 2 AT 3 IR,
THESEEE, UL 1 g R0 3A5 21 4 8 hn ko 1 % 1
1250 500 Y PR BV L 4 R 1S LR o b
SRR (ERIRR BRI R 8 B BT K Y ol
$9(0.48 +0.05)mg/ g.(2.04 £ 0.16)mg/ g. (0. 71
0.06)mg/g.(1.18 £0.07)mg/ g.(0.51 +0.06)mg/ g
(n=3). IS,

RS ISHENBRFEERIEFERSSENEER
(mg/g,n=3)

Tab.8 Results of the content determination of maker component

in 15 batches of Yunzhong Jiebiao Granules (mg / g,n = 3)

e ] ] . AHT &4

BHIE %% HRRR KRR BERR  AAF HEREF
Al

TEA S 0.49 231 0.71 1.32 0.53
TRA 92 04 1.97 0.81 1.21 0.57 5.19
74 9 0.46 217 0.74 1.25 0.56
[ 3 T ) 1.89 0.69 L1l 0.48
T%B S 0.57 1.92 0.73 113 0.55 47
TEB S 0.5 1.82 0.68 1.19 0.47
TRE 88 0.4 215 0.80 111 0.38
T%E 9 0.51 210 0.67 1.08 0.60 4.8
TRE S0 0.3 2.06 0.77 116 0.46
FRC 0.41 221 0.66 124 0.61 .
FRC S 047 1.8 0.59 1.21 0.39
TZD S 048 225 0.76 118 0.52
FRD  SB3 0.43 216 0.58 1.26 0.50
TRD Sl 0.5 1.9 0.73 104 0.47 o
TRD S5 0.4 1.5 0.75 1.20 0.1
1 0.48 2.4 0.71 118 0.1 4.9

T2l R B R M sy B A, B 25y 28
SRR UM P A R AR, kSR L BT R AR O Al
P52 M@ N HPLC ¥5 B S W B e . RABRE 5
R MU SRR ) T F T A 2 0 8 B PR AR
F 5 H R T HPLC 32 %8 25 v fiff 2R J0RL 09 48 Br M 1 43 12
178 B 5E | [ 45 4 HPLC 38 20 R 1S3 E oy FL B &, 4
AT IZ R s i

TR0 AT €0 3 A5 1 AT 5 4% AR 4 B b A A0

A, DL (T 0 ) 43 R | U D LRI B8R BT A AR
P, B TR - K L - 0. 1% BERIF
W B - 0.4% WIRRIE WA O - 0. 1% UK I 2 %5
W), M (0.6,0.8,1.0 mL/ min) , £ I (25, 30, 35,
40 °C) 5 FE S AT AL B 52 T SR IOT 2 (i B 2R Ik ml
i RO A (R O LR L) , R HU [a]
(15,30,45,60 min) , FEBCOREL(1,2,3 %), % H AT
(50%,75%, 100%) , i % €04 15 7 185 2% 14 R b Ak B 7
B TR AE R W OR 20 VIR (A S5 09 0 B
U R PR RN B XA AT T2 v i R OB
HRFE AR A 1 B A I SR T IS RS Y
N 25 R BN, BEM T HRE A b 2 R AT BR A
("R E) ML HEERZ A RAR (K D) #RAER
24 1 25 UKL TP 8 bR M R 1 B i R T YA
WG 25 A B A BR A R (R AR 391, %
BN 2R BRA 7 (T K B WA T P-4 08, Bt
FE G AR AR L & AR e — B 22 7 ARk Z R A
KoM h , ABFFE a7 T 15 #ERE 5 9 HPLC 45 20 8133
FEVEM TAIUEE ( = 0. 932) , IebriE 16 A7 06 5 IA
S CALE R B, 5B 1 BREHE SN AT R
PR i, 22 B 2468 BRI I8 TR TR T SRS, i 45 i+
BRI AT S T4 2 ~ 4 2SR, [ — vk 245 44
B8 IR b T i A AE — 0 25 5% X TR A T 0 25 S/
AR W25 5 0 R] e S 2 7 R YR Rt 25 0 AR
KIS BEALRR S i A = A 22 A Ok

R Bz b T RN G R A Sy 25 oA 3R 5 I 2 R
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