Determination of icariin in Xiaozeng granules

WANG Jing-xia, XU Jia-luan( Zhejiang Hospital of Traditional Chinese Medicine, Hangzhou 310006, China )

ABSTRACT: OBJECTIVE To establish an HPLC method for analysis of icariin in XIAO ZENG granules. METHODS The HPLC
system consisted of G1314A variable wavelength uv-visible detector, Hypersil ODS (4. 6mm x 250mm, S5pum), HP chemstation,
Hp1100 series quaternary pump and vacuum degasser ( G1322A). The mobile phase was acetonitrile: water (30: 70, v/v). The flow-
rate was 1.0mL min ', the injection volume was 20ul, and the detector wavelength was 270nm. RESULTS The method was linear o-
ver the icariin range of 0. 16pg to 4.0pg. the recovery of method was 98.6% (n =5), the average RSD was 1. 7% for precision of
within-day, the average RSD was 2. 1% for precision of between-day. CONCLUSION  The method is simple, accurate and selective,
can be used for determination of icariin.
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Xiaozeng granules is a preparation of our hospital. It consis- standard for quality of Xiaozeng granules, we select Herba Epi-
ted of twelve herbs, including pericarpium citri reticulatae, her- medii, using HPLC to determine icariin in Xiaozeng granules.
ba Epimedii, Radix Glycyrrhizae ect. it can course the liver and 1 Apparatus and Reagents
rectify qi, transform stasis dissipate bind, using in breast gland 1.1 Apparatus
with liver depression and qi stagnation . In order to establish the Agilent 1100 chromatographic system ( Agilent Technolo-

o AR N FH 252 24 2005 4 12 H A8 22 255 6 1) Chin JMAP,2005 December, Vol.22 No. 6 + 489 -



gies, USA) including Hp1100 Series Quaternary Pump, a varia-
ble wavelength uv-visible detector ( G1314A), a vacuum degas-
ser( G1322A) and a HP chemstation. Hypersil ODS (4. 6mm x
250mm,5um) was slurry packed with a monolayer of octadecyl
silane ( Dupont company, USA). An ultrasonic degasser KQ
3200 ( KUNSHAN detection instrument factory, Shanghai, Chi-
na),a thermostat water bath ( The fifth medical instrument corpo-
ration, Shanghai, China) .
1.2 Reagents

HPLC grade acetonitrile, methanol ( Si You chemical rea-
gent factory, Tianjin, China) . Distilled water made by ourselves.
Analytical purity ethanol and ethyl acetate( Su Zhou chemical re-
agent factory, ANHUI, China). Icariin ( batch: 0737-200111 )
supplier was National institute for the control of pharmaceutical
and Biological products. The polyamide (80-100mu, Taizhou Lu-
Qiao chemicobiology plastic factory, ZHEJIANG, China). HPLC
grade acetonitrile, methanol and water were filtered through a
2m filter and degassed under vacuum prior to use. Xiaozeng
granules made by ourselves.
2. Experimental methods
2.1 Chromatographic conditions

The number of theoretical plates of icariin was more than
1500, a RPLC column Hypersil ODS(4. 6mm x 250mm,Sum) ,
the mobile phase was acetonitrile: water (30: 70, v/v). The
flowrate was 1. OmL * min ', the injection volume was 20L,
and the detector wavelength was 270nm.
2.2 Established the standard curve

The standard solution were prepared by accurately weighing
(icariin need dry) and dissolving in the appropriate amounts of
methanol. Prepared a series solutions of icariin standard sample
at 0.2, 0.1, 0.04, 0.02, 0.008 mg * mL™", then injected
20pL to measure the peak area under the above-mentioned con-
ditions. Analyzed linear regression with area integration as ab-
scissa (X) and injection amount( pg) as ordinate (Y) . Ob-
tained the regression equation: Y =0. 1056 + 0. 0004448X, the
linear range of icariin was 0. 16pg ~ 4. Opg and the correlation
coefficient: r=0.9999(n =5).
2.3 The precision test of method

Prepare solutions of icariin standard samples that concentra-
tion were 0.2 mg * mL™',0.1 mg * mL™",0.04 mg * mL ™", ac-
cording 2. 1 chromatographic conditions, measure each sample
peak area five times each day, for following Sdays, according to
the regression equation, calculated the within-day precision and
between-day precision, results were shown in table 1.
2.4 The reproduction test

The sample were prepared accurately ( batch: 20021019,
according to 2.7 sample extract method, measure seven times in

same way. According to the regression equation, calculated the
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content of icariin. The RSD =1.5% (n=7).
Tab 1 The results of precision test

F1 RBEERRER

Concentration  Method recovery Precision

mg * mL ™! +SD/% Within-day RSD  Between-day RSD
0.2 97.2+2.4 1.6 1.8
0.1 99.1+1.8 1.4 1.9
0.04 98.7 0.7 2.1 2.7

Note: the average RSD was 1.7% for precision of within-day, the average
RSD was 2. 1% for precision of between-day.
2.5 The recovery test

Prepare known concentration sample( batch: 20021019, con-
tent were 0. 468mg/10g) 10g, mixed respectively with standard
sample( concentration were 0. 04mg * mL™' ) 10mL, according to
2.7sample extract method, then injected 20ul to measure the
peak area under the above-mentioned conditions. According to
the regression equation, results of recovery were shown in table
2.

Tab 2 The results of recovery test

R2 ERERLE

Sample Added  Determinated Average

amount amount amount Recovery recovery h 4
(mg) (mg) (mg) %) (%) %)
0.468 0.4 0.861 99.19
0.468 0.4 0.879 101.27
0.468 0.4 0.845 97.35 99.3 1.47
0.468 0.4 0.857 98.73
0.468 0.4 0.869 100. 11

2.6 HPLC chromatographic figure

According to prescription ratio produce the negative refer-
ence sample without Herba Epimedii . Measure the standard sam-
ple, the sample and the negative reference sample under the a-

bove-mentioned conditions, seeing figure 1.
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Fig1 The HPLC chromatograms of the negative reference sam-
ple CA), the sample ( B), the standard sample (¢), (1):
icariin
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2.7 Determination of sample
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Prepared Xiaozeng granules 10g ( passed through 40mu)
dissolving in 30mL ethyl acetate, refluxing 0. Shour, colding and
filter. The filter extract two times with 1 mol * L~' HCI, each
time 20mL, the ethyl acetate extraction evaporate to dryness and
the residue was redissolved in 2mL ethanol. The ethanol sample
was passed through the polyamide column ( 80-100mu, 5g, dp
10mm) . The polyamide column was eluted with 100mL water
and the water eluate were thrown away. Then the column was e-
luted with 80mlL ethanol and the ethanol eluate was dried using a
water stream and the residue was redissolved in 10mL ethanol,
then injected 20L to measure the peak area under the above-
mentioned conditions, measuring five batch Xiaozeng granules,
each sample with three times. The results were shown in table 3.
Tab 3  The results of Icariin in Xiaozeng granules(n =3)

R3I LENTE

Batch Average cotent of icariin( mg/10g) RSD( % )
20020811 0.587 2.6
20021019 0.468 2.2
20021228 0.501 1.5
20030306 0.612 2.0
20030528 0.439 2.1

3 Discussion
3.1 There are many complex components in Xiaozeng granules.
Icariin belong to flavonoid . The polyamide column was exclusive

for flavonoid, it can remain flavonoid and get rid of other compo-

nent, so we selected the polyamide column to purify icariin.

3.2 The polyamide column was eluted with 100mL water, one
sample was collected every 10mL, ten samples were collected to-
tally, then injected 20 L to measure the peak area of every sam-
ple separately under the above-mentioned conditions, the results
suggest that there were no icariin in water sample. Then column
was eluted with 80mL ethanol and collecting one sample every
10mL, Eigth samples were collected totally, then injected 20ul to
measure the peak area of eight sample separately under the a-
bove-mentioned conditions, the results suggest that there were al-
most no icariin in eighth sample, icariin in 70mL ethanol eluate,
so we selected the polyamide column was eluted with 100mL wa-
ter and the water eluate were thrown away. Then column was elu-
ted with 80mL ethanol and 80mL of eluate were collected.

The method is simple, accurate and exclusive.
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