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Comprehensive quality evaluation of Jieyu Anshen granules
based on multi — indicator content determination and HPLC

characteristic chromatogram combined with chemometrics”

YAN Xia, ZHU Tao, HE Song —hua™ , LUO Yi™

( Guangxi Institute for Food and Drug Control NMPA Key Laboratory for Quality Monitpring and Evaluation of Traditional Chinese Medicine,
Chinese Materia Medica, Nanning 530021, China)

Abstract Objective: To establish a multi — component content determination and characteristic chromatogram
method for Jieyu Anshen granules, combined with chemometrics, to comprehensively evaluate the quality of Jieyu

Anshen granules. Methods: The separation was performed on a CAPCELL PAK MG [I C; (250 mm x4.6 mm,

5 wm) column using acetonitrile (A) and 0. 1% phosphoric acid aqueous solution (B) as the mobile phases with
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gradient elution at a flow rate of 1.0 mL + min~"'.

- 1568 -

The column temperature was 30 °C and the detection wave-
lengths were set at 237 nm and 335 nm. The analysis method was validated. Based on the multi — component con-
tent determination method, characteristic chromatogram was established. The samples were analyzed and evaluated
through chemometrics to identify the main factors affecting their quality. Results: A multi — component content
determination method was established for Jieyu Anshen granules. The five components had good linear relation-
ships within their respective ranges, with recovery rates ranging from 95. 6% to 100.0% . And 145 batches of
samples were tested, and a total of 54 batches were found to be unqualified, with a total unqualified rate of
37.2% . Establishing a characteristic chromatogram of Anshen granules, 12 characteristic peaks were attributed to
6 medicinal herbs. Through chemometric analysis, it was found that there were certain differences in the quality of
samples from 10 manufacturers. The quality of fried gardenia and stir — baked licorice was the key factor. Conclu-
sion: The established multi — component content determination method and characteristic chromatogram method for
Jieyu Anshen granules are convenient and reliable, and can be used for comprehensive evaluation of the quality of
Jieyu Anshen granules.

Keywords: Jieyu Anshen granules; content determination; gardenoside; liquiritin; glycyrrhizic acid; spinosol ;

3, 6’ — bisuccinoyl sucrose; characteristic chromatogram; quality evaluation
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1. g 77 (gardenoside) 2. H#HF (liquiritin) 3. H ¥ ER ( glycyrrhizinic acid) 4. #f % 2% (spinosin) - 5.3,6" — —JF FHERLERE (3,67 - dimus-

tard sucrose)
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Fig.1 HPLC chromatograms of mix reference standards for Jieyu Anshen granules
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3. HHLER (glycyrrhizinic acid)
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1. ¥ 71 (gardenoside) 2. HFLH (liquiritin)
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Fig.2 HPLC chromatograms of negative sample without fried gardenia ( A) , negative sample without stir — baked licorice(B) and Jieyu Anshen
granules( C)
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Fig.3 HPLC chromatograms of negative sample without processed Radix Polygalae ( A ), negative sample without fried sour jujube kernels(B)

and Jieyu Anshen granules ( C)
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Tab.1 Regression equations, coefficients and linear ranges of five constituents

843 ( component ) Y77 2 ( regression equation ) r 2k MG (linear range) /ng
#E -7 ( gardenoside ) Y=1500X +32 364 1. 000 53.41 ~4 273. 17
HEFF (liquiritin) Y =2 000X +1 360 1. 000 9.73 ~778.39
H #i#82 ( glyeyrrhizinic acid) Y =589.6X +4 661 1. 000 11.96 ~957. 04
7 fz 3% 2 ( spinosin) Y =2 291X +406.7 1. 000 2.63 ~210. 00
3,6" — I rFEEILEENE (3,67 — dimustard sucrose) Y=2551X-139.9 1. 000 2.76 ~220. 64
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Fig.4 Chromatogram of mixed reference drugs
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Fig.6 Chromatogram of Jieyu Anshen granules
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AL HETHXT B AL BTG T BHPEARE 5 AE 1% BE 2584 B & ( geniposide reference substance, negative sample without Gardeniae Fructus, Gardeniae Fructus
reference drug and sample)  B. it iz i 2 % BR 5 BRER A BHVERE S (BT BR 2544 KR 5 (spinozol reference substance, negative sample without Ziziphi
Spinosae Semen, Ziziphi Spinosae Semen reference drug and sample)  C. Bt & BHHERE S  E S X 258 FE 5 (negative sample without Lilii Bulbus, Lilii
Bulbus reference drug and sample) — D. H R B A, HBEX BE 2584 BoH 5 HM: A5 (glyeyrrhizie glycoside reference substance, negative sample with-
out Glycyrrhizae Radix et Rhizoma, Glycyrrhizae Radix et Rhizoma reference drug and sample) E.3,6 — —IFFBEERET R G Bt s B AL i s s X i

2kt FEAL (37,6 — disinapoyl sucrose reference substance, negative sample without Polygalae Radix, Polygalae Radix reference drug and sample)  F. By &

S FAYERE S A BT BE 258 KRS (negative sample without Acori Tatarinowii Rhizoma, Acori Tatarinowii Rhizoma reference drug and sample)

7 FERRRABALE M A A R X R & UPLC

Fig.7 HPLC Chromatograms of Jieyu Anshen granules, single herb, negative reference and reference substances
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Fig.8 HPLC fingerprints of 20 batches of Jieyu Anshen granules (S1 ~S20) and the reference fingerprint (R)

2.2.9 ArAitsEar

XFAS U B 5 24 Wl AR 25 T R AL SRR A I 145
FHLRE Al BEAT 0 R, o ) 0 B A 2 2 P X
HHEAT F R 73 B (PCA) | A BUAH IR T 5% 1) ¥ b
BRF b, W[ Aol A R AR E 5 AR K
[ALRE b 5 O 0 I, A SP Al 197 il 5 At Aol
HEFE I P 22 AR o R A5 T (BT 9 ) /]
HIiX PCAL 1 PCA2 5T mk {H 70 % o 71.41% H
19.10% ,

AL AT T 2 A [ Aol JEURE 24 9 3 57
IR LA [ 52, AH T (8] 2 A DO oA Y5 A5 A ol X
7 i P9 Jo A ) BEOINARUAE 5 1 SP Aol 5 At A
ANTR R ARl R 2 b 22 20 A 7 4 W
7 A 2 P R R ER T, RO AL B A,
FLULHB AR T 258 i 0, S BT K b X 24 ik S
R

KT SIMCA 14. 1 JFJ& SP Al FFAE P 135 I 2 fEL
B A 57 SRR G AR 9 IE AL Ml e/ — 3R H i)
S3HT (OPLS = DA) K SP Al ™= fy 15 HAR T 547 il
G302 K Par 3, 15 20— AL Bl , Ak £
OPLS - DA 47 A A B e 45, 1321 SP 4k A5 3
) AR Z 18] 19 23 B 4 I A R G B8 R L5 2 4K

RWEHR L

2.5

-2.5 & p7 WPZ Wops

PCA215 %3 (score)(19.10%)x10
=
;
%
%
]
,J%E
S
%%??ﬁ%w

-7.5

2 45 -1 05 0 05 1
PCA14353(score)(71.41%)x10°

B9 &R BAFIERE L PCA 55 E

Fig.9 PCA score plot of Jieyu Anshen granules
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Fig.10 Score matrix of Jieyu Anshen granules
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Fig.11 Permutation test result chart
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