Biomedical Research 2015; 26 (1): 99-102

| SSN 0970-938X
www.biomedr es.info

Determination of hydrolyzed Gallic Acid content in Potentilla chinensis

Ser by HPLC.

Wenfeng Huangd, Xiaoling Zhang®, Xiaomei Wang, Canhui Ouyang, Tao Shu, Zhijun XieZixiang

Zhang*

The First Affiliated Hospital of Gannan Medical Warsity, Ganzhou City, Jiangxi Province 341000,r@hi

Abstract

Hydrolyzed gallic acid in Potentilla chinensis Ser. was determined by HPLC usingPotentilla

chinensis Ser. as a model drug with chromatographic conditins as follows: Hypersil Gg column

(250 mm x 4.6 mm, Jum); mobile phase methanol-0.05% aqueous solution ghosphoric acid

(10:90); volume flow 1.0 mL/min; detection wavelertlp 271 nm; column temperature 25°C; and
injection volume 20puL. Injection amount of gallic acid was in a good hearity with peak area at

a range of 36.080~230.912 ng, average recovery v@852%, with a RSD of 1.89%. Free gallic
acid could hardly be detected irPotentilla chinensis Ser., while gallic acid amount was relatively
high after hydrolysis, suggesting thaPotentilla chinensis Ser. contained a certain amount of hy-
drolysable tannins. In conclusion, the indirect cotrol of tannin residual amount in Potentilla

chinensis Ser. can be achieved by determining hydrolyzed dal acid in Potentilla chinensis Ser.
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Introduction

Potentilla chinensis Ser. is a perennial herb in the genus
Potentilla of the family Rosaceae. The herb isrithist
uted in most parts of China, which is mainly groiwn
Anhui, Shandong and Liaoning [Rotentilla chinensis
Ser. has a light smell and is slightly bitter istea The
herb possesses astringent, spasmolytic, heatrueari
detoxifying, blood-cooling and dysentery-checking
properties. Due to its vulnerary properties it d to
treat hemorrhoidal bleeding, carbuncles and bailslf
folk medicine, the dried whole plant dPotentilla
chinensis Ser. is used to treat Type-2 diabetes. Accord-
ing to reportsPotentilla chinensis Ser. mainly contains
triterpenoids, flavonoids, phenols, and tanninss][3-
which can prevent muscle spasm, and has hepatoprote
tive function [6-8]. After preliminary experiments,
was found thaPotentilla chinensis Ser. contained rela-
tively high amount of tannins. The estimation ofria
content inPotentilla chinensis Ser. had some signifi-
cance to the quality inspection of crude drugs, d&d
velopment of quality standards for medicinal mailsyi
as well as relevant formulations such as injections

With increasing application of Traditional Chinese
Medicine (TCM) injections, reports of adverse react
associated with such dosage form are increasing), an
their quality and safety are causing widespread&on
in the society [9-10]. It has been reported thahitas
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are a possible cause of allergy. The presencennfris.
affect the stability of particle system in TCM igj®ns,
leading to the occurrence of adverse reactionslpl1-
moreover, tannins can also bind with tissue pretéin
form induration, causing pain and necrosis at tigec
sites; once released into the bloodstream, theyatsm
bind with amino groups of plasma proteins as adrapt
to become a strong allergen, inducing serious adver
reactions.

In this study, a method for HPLC determination af-g
lic acid after hydrolysis was established making oka
property of tannins, i.e. ability to be hydrolyzedgal-

lic acid under certain conditions, which achievee t
purpose of indirect control of residual tanninHoten-
tilla chinensis Ser. preparations, providing a new way
of thinking for the establishment of highly sensati
specific method for detection of residual tannin.

Materials

Instruments

Agilent 1200 HPLC, Agilent, USA; GYH210 constant
temperature water bath (Chengdu Experimental kstru
ment Co., Ltd.); HD-A-2 low-speed table-top cenigié
(Shanghai Climaveneta Co., Ltd.); 1876-6H pH meter
(Nanjing Precision Scientific instrument Co., Ltd3al-

lic acid reference (batch No. 20140513-200451) was
purchased from the National Institute for the Calintrf
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Pharmaceutical and Biological Products; methanol
(HPLC grade), phosphoric acid, hydrochloric acidl an
sodium hydroxide were all of analytical grade, dod-

ble distilled water was used for all preparations.

Crudedrug

Potentilla chinensis Ser. crude drug was purchased from
Tianshigi TCM Decoction Pieces Plant, which waside
fied by Tian Guangqi, a researcher of Chengdutinstof
Phytochemistry, aPotentilla chinensis Ser. in the genus
Potentilla of the family Rosaceae. Its roots wereddto a
constant weight at 70°C, pulverized, and then phasse
through a 60 mesh sieve.

Methods and Results

Selection of wavelength

UV-Vis full wavelength scanning of gallic acid redace
solution revealed a maximum absorption at 271 onhe
measuring wavelength was selected to be 271 nm.

Chromatographic conditions

Hypersil Gg column (250 mm x 4.6 mm,Bm); mobile
phase: methanol-0.05% aqueous solution of phosphori
acid (10:90); volume flow 1.0 mL/min; detection veav
length 271 nm; column temperature 25°C and injactio
volume 20uL. Under the above conditions, the resolu-
tion of gallic acid from two adjacent peaks wasagge
than 1.5. Number of theoretical plates was caledlab

be not less than 4,000 based on the gallic aci#.pea
Chromatogram is shown in Figure 1.

I nvestigation of linearity

Appropriate amount of gallic acid was accurately
weighed, placed in a 10 mL volumetric flask, dissdl

in mobile phase and diluted to the mark to prepiaee
reference stock solution. Gallic acid referenceclsto
solution was accurately aspirated, diluted seplgrate
with mobile phase to concentrations of 115.456729,
28.864, 14.432, 7.216, 3.608 and 1.8&¥mL, and
injected into the HPLC, followed by measurement of
peak area. Standard curve was plotted with sample
amount as the abscissa and peak area as the erdinat
and linear equation was obtained as60091 x-3.153
(r=0.9999), the results showed that the injectiooant

of gallic acid was in a good linearity with the pesrea

at a range of 36.080 - 230.912 ng.

Preparation of test solution

5 g of driedPotentilla chinensis Ser. powder was taken,
placed in a 100 mL volumetric flask, added with B m
of 4 mol/L HCI solution, and hydrolyzed at 100°C b
h; after cooling to room temperature, and centiifgg
at 3000 r/min, the supernatant was collected, htsag-
justed between 2-3 with 0.5 mol/L NaOH solutiond an
total volume was determined; 1 mL of the soluticaisw
accurately drawn, placed in a 25 mL volumetricKlas
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diluted with distilled water to the mark, mixed el
then filtered through a 0.4@m microporous membrane
to give the test solution.

Accuracy test

Three mass concentrations, high, medium and low
(57.728, 14.432 and 3.6Q8)/mL), of reference solu-
tions were taken, and injected continuously for BPL
determination, gallic acid peak areas were recqraed
their RSDs were calculated to be 0.23%, 0.47% and
0.41% (n=5), respectively. Three mass concentration
high, medium and low, of reference solutions were
taken, and injected repeatedly for HPLC determimati
within 5 d, gallic acid peak areas were recorded] a
their RSDs were calculated to be 0.32%, 0.41% and
0.42% (n=5), respectively.

Stability test

Sample with batch number 20140312 was prepared into
test solution, and injected for HPLC determinatidm,

1, 2, 4, 6, 8, 12 and 24 h, respectively, at aactgn
volume of 20uL, gallic acid peak area was recorded,
and its RSD was calculated to be 1.23%.

Reproducibility test

Five aliquots of driedPotentilla chinensis Ser. powders
with batch number 20140312 were sampled in payallel
prepared into test solutions, and injected apR®@ach
time, gallic acid peak area were recorded, and RED
mass fraction was calculated to be 1.31%.

Table 1. Results of determination of gallic acid in three
batches of dried Potentilla chinensis Ser. Powders

Batch No. Gallic acid (mg/q) RSD%

20140312 10.23 1.24

20140313 10.12 0.98

20140314 11.09 241
Recovery test

Nine aliquots of 2.5 g of drieBotentilla chinensis Ser.
powder samples with batch number 20140312 were
taken, hydrolyzed, then added with gallic acid rexfiee
80%, 100% and 120% the amount of sample, respec-
tively, with each level having three parallelsptepare

into test solutions, and determined, followed bigwaia-

tion of recovery. The results revealed an averagew

ery of 99.2%, with a RSD of 1.89%.

Sample determination

Dried Potentilla chinensis Ser. powders with batch
numbers 20140312, 20140313 and 20140314 were
taken, prepared into test solutions, and injected f
HPLC determination at an injection volume of 20,

the results are shown in Table 1.
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Figure 1. Reference substance (A), Sample after hydrolysis (B), Sample before hydrolysis (C)

hemolytic reactions by prescription screening atah-s
dardized preparation methods [13-14]. However gtlzae
Quality and safety of TCM injections is one hotitomm  many other factors which are associated with tifet\saf
pharmaceutical research in recent years. Existi@dT TCM injections, for instance, tannin residue isoals
injections minimize the occurrence of pyrogenic andclosely linked to the safety of TCM injections. TGt
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jections have complex composition, while the ergpti 7.
tannin detection and determination methods havet-sho
comings of low sensitivity, poor reliability andgmensity

to false-negative results.

Tannins are also known as tannic acid, which cadibe 8
vided into hydrolysable, condensed and complexitesnn
in terms of chemical structure and properties. diydr
sable tannins can produce gallic acid after hydislyln
this study, such property of tannins is made ust® af-
vestigate the hydrolysis conditions of hydrolysatde-
nins in Potentilla chinensis Ser. taking crude drug &fo-
tentilla chinensis Ser. as the study object, the amount of
gallic acid produced after hydrolysis of tanningPisten-

tilla chinensis Ser. is determined by HPLC, which 19
achieved the purpose of indirect control of tameisidual
amount inPotentilla chinensis Ser. preparations, provid-

ing a new way of thinking for the establishmenhiafhly

sensitive, specific method for detection of tannins 11.

Free gallic acid can hardly be detected in crudey aif

Potentilla chinensis Ser., while the amount of hydrolysed 12.

gallic acid is relatively high, suggesting thdtentilla
chinensis Ser. crude drug contains a certain amount of
combined hydrolysable tannins. After hydrolysis]liga
acid content irPotentilla chinensis Ser. crude drug is de-
termined, which is of great significance to its kifyacon-
trol, providing an important basis for the estditient of
its quality standards, and an inspection basissédety
and stability of relevant future injections andestdosage
forms.
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