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&3% (HPLC) i & M3 B e M3 WARER B B0 42, JF Rl ik & 52 10 3L AR A A Bk 09 HPLC 48 L B 3%, R (P 2 &%
T8 LA AN RN R (2012 58) YHEAT AR L SR, A 52 2 A 9% 5 KR SPSS 25.0 SIMCA 14.1 R M3 47 R £ 047 2R o547
Fo B AR =R E-FIRN M AL BT ETEMEY(VIPVEAX T I AFEREY AR REN LTS, HR AENTH
Tk FHE RS TR, 10 MA P H R S AR AR R B AG AF 5 %) A 1.808 4~2.770 0,1.137 2~1.481 4,
0.076 5~0.091 8.0.130 9~0.478 4 mg/g. 103 AAHA S L T A 16 A A%, LIGAT L P AN A%, 5 A HEHF (65
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Content determination, fingerprint establishment and differential markers screening of Rougui renshen
granules

GAO Huan, HU Bei, LI Xiang, CHEN Ying, XU Zihua (Dept. of Pharmacy, General Hospital of Northern
Theater Command, Shenyang 110003, China)

ABSTRACT OBJECTIVE To determine the contents of 4 main components in Rougui renshen granules, and to establish the
fingerprint and to screen differential markers affecting its qualityy. METHODS HPLC method was employed to determine the
contents of ammonium glycyrrhizinate, glycyrrhizin, cinnamic acid and cinnamaldehyde. HPLC fingerprints of 10 batches of
Rougui renshen granules were established simultaneously. Similarity Evaluation System of Chromatographic Fingerprint of TCM
(2012 edition) was used to evaluate the similarity and determine the common peak; SPSS 25.0 and SIMCA 14.1 software were
applied for cluster analysis (CA), principal component analysis (PCA) and partial least square-discriminant analysis (OPLS-DA).
The differential markers affecting sample quality were screened by using the variable importance in projection (VIP)value>> 1 as
standard. RESULTS The methodology of content determination met the relevant requirements. The contents of ammonium
glycyrrhizinate, glycyrrhizin, cinnamic acid and cinnamaldehyde were 1.808 4-2.770 0, 1.137 2-1.481 4, 0.076 5-0.091 8 and
0.130 9-0.478 4 mg/g, respectively. A total of 16 common peaks were found in the fingerprints of 10 batches of Rougui renshen
granules. Four chromatographic peaks were identified, i.e. glycyrrhizin (peak 6), cinnamic acid (peak 10), cinnamaldehyde (peak
11) and ammonium glycyrrhizinate (peak 15). The similarities of samples were >0.95. Results of CA showed that 10 batches of
samples could be classified into three categories: S3 was grouped into one category; S1-S2, S4-S5 and S10 were grouped into one
category; S6-S9 were grouped into one category. The results of PCA showed that the cumulative contribution rate of the first three
principal components was 91.918% , and the classification results were consistent with CA. The results of OPLS-DA showed that
the four peaks with VIP value >1 were peak 11 (cinnamaldehyde), peak 15 (ammonium glycyrrhizinate), peak 6 (glycyrrhizin)
and peak 9. CONCLUSIONS Established methods of content determination and fingerprint are accurate and reproducible, and can
be used for the quality evaluation of Rougui renshen granules. The components as ammonium glycyrrhizinate, cinnamaldehyde,
glycyrrhizin may be differential markers affecting the quality of Rougui renshen granules.

KEYWORDS Rougui renshen granules; HPLC; content determination; fingerprints; chemical pattern recognition
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225 AMEXRFE  KHWIC2.2.17" 5 TR A X |
mn IV, FH R 32 R B, 459 2R 90 B VAR B 1 TR
W CH B PR i ot & vk BE 43 1) 17983595, 89.89,
179.77.,359.54 wg/mL, H 5 i v B 43 51 R 11.02,
22.03.55.08.110.16.220.32 pg/mL, PR 5 ik 2 43 1)
90.57.1.13.2.83.5.66,11.32 pg/mL, i B¢ i i vk i3
512 3.34.6.68.,16.70.,33.40,66.80 pg/mL) ., B [k 41
AR A X RS AW, #e 2.1 0N (i 45 kit
FEDSE , e SR TR . LA T D S 43 19 SO 5k A e A0

Fr(X) JETE R AARFR (V) A TERPERNE . 25 R 1,
F®1 HEREBSIAMARSHPEEAFESLZESE
R [EIEyE: r AR/ (pg/mL)
T Y=103 145443 8349 09998 17.98~898.85
LS T=142218X—1 1157 1.0000 11.02~550.80
Bl Y=38473X—3 1373 09999 0.57~2830
R Y=174 595X—6 695.0 1,000 0 3.34~167.00

2.2.6 AFHRORLE A BMIERC2.2.17 WU IR A X IR
VSR, 4% 2.1 T i A5 1 i LA I A 6 K, 1 s
A, S5 R, H e  H R RS R R
TR LA RSD 4351 4 0.10% ,0.09% ,0.10% ,0.10% (n=
6), F ARG 2 R AT

2.2.7 FaEMRE  E2.2.27 R HHR AR (S
S, il F % F i E 0.4.8,12,16,20,24 h i %
“2.17 IR R SRR REIN E O SRIETRTR . A5HREUR,
IR S H R  RERR e R R T AR Y RSD 43 41
0.78% .1.14% .0.62% .0.77% (n="7) , 3¢ B i VA W
TEIR TS 24 h NEEAFAE

2.28 WEREIMEAR MHERIAEASBR (455 S1)
607, B2y 1 g KEBFRE , F 2.2.27 R Jy il g ik
TRV VR, PR 2.1 T 5 A R R I 2 |, T SR U T
BUOF MR AR S o . SRR, B e o
FOT R EERR R R R A9 RSD 43 IR 1.21%
1.72% 1.92% .2.31% (n=6) , £W ik m 2R T,
2.2.9 JOFEEMCRIREE  IE AR REEASER 1 g
(95 S1), 43 BIAE 25 A4S B — X BE S $5242.2.27 T
J5 1 il A B A VA R, PR 2.1 T (83 2k R A
E ISR IBOE AL IR . 45583k 2,

2.2.10 FESRSEME  BO0Ht N E AS Bk (45
S1~S10)id i, #%“2.2.2" Wi T Jr vk il £ Al i i e, 75
Fi2“2. 1701 SRR | T SR UG TR RO 4 SR
THERES B . AT 3R A5 AR LR 3,

2.3 M ASER HPLC 154 Bt g 2 <1

2.3.1 REEERK  BC2.2.27 30 NSRS IE R (i 5
S1), 4% 2. 1" Wi N o ik S5 A SE b FEIN 3 6 YK, i S ik
o AR He i ol 2 R (53 12 B0 W TRTRRUOR PR R I )
T8 ), A4 A 1K) R B S R A0 A X 0 1 L
5K, A A VAR R B2 B[R] 1 RSD<<2.02% (n=
6) , FHXF UG T A A RSD<X2.04% (n=6) , 2 BV 205 4%
R AT
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(n="6)
s BHE/mg  MAR/mg  WEE/mg  MEEEYCR % FMEEENLER % RSD/%
WERE 20022 1991 1 40037 100.52 99.91 1.05
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51 W10 18914 12097 00791 02728
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