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Optimization of Extraction Conditions for Swertiamarin in Swertia japonica Makino

Tae Hee Kim®, Seol Jang, Ah Reum Lee, A Young Lee, Goya Choi, Ho Kyoung Kim'

Herbal Medicine Resources Group, Korea Institute of Oriental Medicine

ABSTRACT

Objectives : Iridoid glycoside, swertiamarin is a well known bioactive component found in Swertia japonica
Makino (SJ). In this study, we tried to optimize a suitable method which would extract swertiamarin effectively.
Methods : Extraction of SJ was carried out by various conditions of time (5 — 60 min), temperature (30 — 70C),
1-40 :
Swertiamarin in SJ extracts was quantified by high performance liquid chromatography — Phtodiode array

solvent (from non—polar to polar), and ratio of solvnet / sample (10 : 1) using ultrasonic extractor,
detector (HPLC—PDA) using C18 column and the analytical procedure was validated by evaluation of specificity,
range, linearity, accuracy (recovery), precision (intra— and inter day variability), limit of detection (LOD), and
limit of quantification (LOQ).

Results :
(temperature 40C, solvent 20% methanol, solvent / sample (20 : 1), and time 10 min. Analytical procedure was
optimized by HPLC—PDA using isocratic solvent system of acetonitrile and water (9 : 91), and the method was
validated in regard to linearity (correlation coefficient, R* > 0.9999), range (50 - 1000 ug/mL), intra— and
inter—precision (RSD ¢ 5.0 %), and recovery (99 -103 %). LOD and LOQ@ were 0.051 and 0.155 ug/mlL,
respectively,

An efficient extraction condition for swertiamarin in SJ was optimized using sonicator extraction

Conclusion : An optimized method of extraction for swertiamarin in SJ was established through conditions of
diverse extraction and the wvalidation result indicated that the method is suited for the determination of
swertiamarin in SJ,
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Table 1. Analytical Condition of HPLC—PDA
HPLC —PDA"

Column XBridge™ Cis (4.6 x 250 mm, 5 um)
A — Water B — Acetonitrile

Mobile Phase
A%) : B(%) =91 : 9

Wavelength (nm) 238

Flow rate 1.0 mL/min

Column temperature 50T

Injection volume 10 uL

"HPLC : High performance liquid chromatography
TPDA : Phiodiode array detector
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Figure 1. Content of swertiamarin extracted by different solvent
ratio (MeOH/H:0, Vv/v).

Each values was the mean + SD. Bars with different letters were
compared by one—way analysis of variance (ANOVA) using
Tukey's multiple range test (p ¢ 0.05).
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Figure 2. Content of swertiamarin extracted by various sample
versus solvent ratio (g/mL).

Each values was the mean =+ SD. Bars with different letters were
compared by one—way analysis of variance (ANOVA) using
Tukey's multiple range test (p ¢ 0.05).
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Figure 3. Content of swertiamarin extracted by different time.

Each values was the mean + SD. Bars with different letters were
compared by one—way analysis of variance (ANOVA) using
Tukey's multiple range test (p ¢ 0.05).
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Figure 4. Content of swertiamarin extracted by various temperature.
Each values was the mean * SD. Bars with different letters were
compared by one—way analysis of variance (ANOVA) using
Tukey's multiple range test (p ¢ 0.05).
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Figure 5. HPLC chromatograms of swertiamarin and Swertia
Japonica extract at 238 nm

Table 2. Analyzed Data of Linearity Regression, Limit of Detection
(LODs), and Limit of Quantification (LOQ) for Swertiamarin

. . Correlation coefficient LOD LOQ
Regression equation @ () (o)

y' = 17189 + 31518 0.9999 0.051 0.155

Standard

swertiamarin

X : concentration of standard, y T : peak area of standard

Table 3. Precision Data of Intra— and Inter—Day Variability

oo Intra—day Inter—day
Standard . R
(ng/mL) Mean + SD  RSD (%)’ Mean + SD  RSD (%)
100 100,58 + 0,40 040 101,57 + 201 197
swertiamarin 200 19773 £ 0,28 0,14 19680 + 1.01 0,51
500 505,94 + 256 051 511,86 £ 621 121

"Values are expressed as mean £ SD on triplicate experiments
TRSD (%) : relative standard deviation

Table 4. Recovery Result by Standard Addition Method

Standard Spiked amount Measured amount Reoov*ery RSD
(ug/mlL) (hg/mL) @) @

62.5 64,38 + 1,16 103,16 1.80

swertiamarin 125.0 123.96 + 3.17 99.22 2.55
250.0 255.86 £ 9.72 102,34 3.80

"Recovery (%) =(detected amount — original amount) / spiked amount X 100
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