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HPLC Characteristic Chromatogram of Monosaccharides in Ginkgo Armillaria Oral Solution and Its
Quality Evaluation

LIU Cuicui', YANG Chen', YANG Tao? LIANG Li', YE Shuang', YANG Tiantian!, YAN Jun'"(7.Key
Laboratory of Medicinal and Edible Plants Resources Development of Sichuan Education Department, Sichuan Industrial
Institute of Antibiotics, School of Pharmacy, Chengdu University, Chengdu 610106, China; 2.Chengdu Agriculture College,
Chengdu 611130, China)

ABSTRACT: OBJECTIVE To establish the characteristic chromatogram of monosaccharides in Ginkgo Armillaria oral
solution by using HPLC and to evaluate the quality control methods of Ginkgo Armillaria oral solution from different sources,
METHODS The monosaccharides in 4 batches of commercial Ginkgo Armillaria oral solution and 6 batches of self-made oral
solution were analyzed by 1-phenyl-3-methyl-5-pyrazolone(PMP) precolumn derivatization HPLC combined with traditional
Chinese medicine fingerprint similarity analysis software. At the same time , the common peaks were assigned and confirmed by
measuring the composition of monosaccharides in the formula. RESULTS By studying the HPLC characteristic
chromatography of the self-made oral solution and the commercially available oral solution, five common peaks were identified.
After attribution verification, they were mannose, rhamnose, glucose, galactose, and arabinose. The similarity was between 0.998
and 1.000; at the same time, the monosaccharide composition of the oral solution and its ingredients was determined, and it was
found that the monosaccharide in the hydrolyzed oral solution was derived from Armillaria mellea powder, Ginkgo biloba extract
and the flavoring agent stevioside; The monosaccharide composition of Ginkgo biloba extract and Armillaria mellea powder
from different manufacturers was determined, and the results showed that the monosaccharide composition of Ginkgo biloba
extract and Armillaria mellea powder from different manufacturers was significantly different. Finally, through the extraction
and determination of the polysaccharides in the oral liquid and its raw and auxiliary materials, it was found that the
polysaccharides in the oral liquid were mainly derived from Armillaria mellea powder. CONCLUSION The method
established in this study can comprehensively reflect the characteristics of monosaccharides in components of Ginkgo Armillaria
oral solution. The hydrolyzed monosaccharides of the commercially available oral solution, self-made oral solution and its
original medicinal materials can be attributed and traced, which can be used for the quality evaluation of oral solution, raw
medicinal materials and recipes.

KEYWORDS: Ginkgo Armillaria oral liquid; polysaccharide; monosaccharide; characteristic chromatogram; quality evaluation
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W 90min, B, AHMEZEHE, A
500 pL 0.3 mol-L~" ERER I, JA 2 mL SA 052 HL
3G, ik, R,
223 XFRASIAMEI A KSR ARECH SR . A%
BE . ORZERE . L BTHLA BE 10 mg, N
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Fig. 1 Standard monosaccharide chromatogram
I-mannose; 2—-rhamnose; 3—glucose; 4—galactose; 5—arabinose.
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Tab. 1 Standard curve of each monosaccharide derivative

g SR e TR
mg-mL Br

H E 0.0002 0.0030~0.0200 y=17 489x—6.785 1 0.999 7

A= 0.0003 0.0025~0.0500 y=18098x-15.992  0.999 5

Gkt 0.0007 0.030 0~0.600 0 =19 133x-116.26  0.999 5

U 0.0005 0.0050~0.1000 y=21419x-29.448  0.999 6

FTHIEBE  0.0005 0.002 5~0.050 0 y=28 116x—-15.344  0.999 6
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Tab.2 Sample recovery test
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R /% %

& EAER OMAR AR Bk
7] mg mg mg %
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0.0096  107.84
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Fig.2 Composition fingerprint of oral liquid monosaccharide
A-HPLC characteristic spectrum; B—standard characteristic spectrum;

1-mannose; 2—rhamnose; 3—glucose; 4—galactose; 5—arabinose.
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®3 TR DL E 4R
Tab.3 Oral liquid similarity test results

= He ARABLEE
b i - 1.000
181202-1 TR AR T 24547 PR A ] 0.999
181202-2 TR AR T 24547 BR A ] 0.999
181202-3 TSIk R AR 2547 A W 1.000
191140-1 IR AR i 24547 BR A 7] 0.999
191140-2 TRk AR 2547 BR 2 7] 0.999
191140-3 T[Sk AR T 2457 B2 ) 0.999
200728-1 TSk RAR T 25 BR 23 ) 0.999
200728-2 TS RAR T 25 BR 23 ) 0.999
200728-3 TSk RAR ) 25 BR 23 ) 0.998
200763-1 TRk R AR T 24547 BR A 7] 0.999
200763-2 TRk R AR T 24547 BR A 7] 0.999
200763-3 TSk KA 254 BR 2 7] 1.000
201031-1 F 0.999
201031-2 F 0.999
201031-3 F 0.999
201110-1 F1 1 0.999
201110-2 F1 1 0.999
201110-3 il 0.999
210722-1 A il 0.999
210722-2 ER 1.000
210722-3 ER 1.000
210723-1 F 0.999
210723-2 A il 0.999
210723-3 Bk 0.999
210724-1 F il 0.999
210724-2 Ik 1.000
210724-3 ki 1.000
210725-1 F1 1 0.999
210725-2 F1 1 0.999
210725-3 ER 0.999

R4 UK AR PE R
Tab. 4 Monosaccharide composition and molar ratio of oral
liquid

) BUEH BB IR L
K it —— — - .
HEW R WA CRILW BFTRAE
W& 181202 0.03 0.08 1.00 0.15 0.06
F' B 91140 0.04 0.09 1.00 0.15 0.06
i3
200728  0.04 0.08 1.00 0.15 0.06
200763  0.03 0.08 1.00 0.16 0.07
H# 201031 0.02 0.06 1.00 0.09 0.03
;ﬁg& 201110 0.02 0.06 1.00 0.08 0.03
210722 0.02 0.06 1.00 0.08 0.03
210723 0.02 0.06 1.00 0.09 0.03
210724 0.02 0.06 1.00 0.08 0.03
210725 0.02 0.06 1.00 0.08 0.03
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Fig. 3 Ginkgo Armillaria oral solution and its composition
liquid phase chromatogram of the monosaccharide
composition of the original medicinal materials

A-Homemade oral solution; B-honey ring powder extract; C—Ginkgo
biloba extract; D—stevia; E—sodium lauryl sulfate; F—sodium benzoate.
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Fig. 4 Source map of monosaccharide composition of
homemade oral solution
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Tab. 5 Monosaccharide composition and molar ratio of
Ginkgo Armillaria oral solution and its ingredients
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BE LB - BIRMEME 020 : 0.07
WA RN - AR 0.29 : 1.00
SRS SR - R 0.02 : 1.00
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Tab. 6  Characteristic value and contribution rate of
principal components of oral solution samples
E Wiy FEAE T 2T/ % BT 25Tk %
1 2.853 62 57.072 40 57.072 40
2 1.800 63 31.012 53 93.084 93
3 0.219 21 4.384 17 97.469 10
4 0.094 99 1.899 72 99.368 82
5 0.031 56 0.631 18 100.000 00
< A
21 B
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(=]
O
<
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Fig. 5 Principal component analysis score chart
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Fig. 6 Oral solution cluster analysis heat map
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Fig. 7 Ginkgo biloba extract monosaccharide composition
liquid phase chromatogram in different manufacturers

A—manufacturer A; B—manufacturer D; C—manufacturer B;
D-manufacturer C; E-manufacturer E; 1-rhamnose; 2—glucose.

RT AR ZRAT RIS K E R
Tab. 7 Monosaccharide composition molar ratio of Ginkgo
biloba extract from different manufacturers

- PABEZH AR __
B i A W
N 0.37 1.00
B % 0.29 1.00
CI'x 0.40 1.00
DI X 0.34 1.00
E % 0.00 1.00

AR R ERA -4 ) 1 BbR 2E BT A
E 25, WS NG RCA R LSO R B, BT
FEAFEME . IWFE 7 IR, AR FEEA
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Fig. 8 liquid phase chromatogram of Armillaria mellea
powder monosaccharide in different manufactures
A-manufacturer F;

..J‘La

B-manufacturer G; 1-mannose; 2-rhamnose;

3—glucose; 4—galactose; S—arabinose; 6—xylose.
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Fig. 9 Oral solution and its raw medicinal material
polysaccharide monosaccharide composition liquid phase
chromatogram

1-mannose; 2—rhamnose; 3—glucose; 4—galactose; 5—arabinose.
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