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ABSTRACT

Estimation of shelf-life by long-term storage test of Pyungwi-san

Chang-Seob Sed, Jung-Hoon Kim', Soon-Hee Lim®, Hyeun-Kyoo Shin"

1Herpal Medicine EBM Research Center, Korea Institute of Oriental Medicine
“The Institute of Life Science Research, Global Health Care Co. Ltd.

Objectives : To estimate the shelf-life by long-term storage test of Pyungwi-san.

Methods : Experiments were conducted to evaluate the stability such as the selected
physicochemical, heavy metal, microbilogical experiment under an acceleration test and long-term
storage test of Pyungwi-san in different storage under room temperature, refrigeration and freezing.
Futhermore, HPL.C analysis was performed for the determinations of glycyrrhizin in the Pyungwi-san
on an Inertsil ODS-3 column(250 mm x 4.6 mm, 5 um) using solvent 35% acetonitrile include
0.05% phosphoric acid at 254 nm. The flow rate was 1.0 ml/min.

Results : The significant change was not showed in pH, heavy metal, microbiological, identification
test and quantitative analysis based on acceleration test and long-term storage test. Retention time
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of glyeyrrhizin in HPLC chromatogram was about 16.065 min and calibration curve showed good

hnearity(R2 = 0.9999). The contents of glycyrrhizin in acceleration test and long-term storage test

were 0.068 ~0.076 mg/mL and 0.066~0.077 mg/mL, respectively. Shelf-lifes of room temperature,

refrigeration and freezing by long-term storage test were predicted 41, 24 and 34 months, respectively.

Conclusions :
herbal medicine.

The suggested shelf-life would be helpful on the storage and distribution of

Key word : Shelf-life, Pyungwi-san, Glycyrrhizin, Herbal medicine
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2. A< 3 717

kAl ®2 Agilent 1200 series HPLC(Agilent
Technologies, Santa Clara, CA, USA)E A}&3}ed
ZAsg o, Aedd BAE AT d2eTE
SH-CTH288(Samheung Instrument, Korea) & A}
S3lch ER3EA 9} 2295271 47 X-ma
2000(Human Co., Korea)#} 8510R-DTH(Branson,
Danbury, CT, USA)E AR$3Idlen, AAz7&
J-300M(JISICO, Korea), pH meter= Orion 3
star(Thermo, San Jose, CA, USA)E A3t
ekl Mgt gl 4L 294 AF AL S
FZ7](Cosmos 660, Kyungseo machine, Korea)$}
AazA & EAVI(MH 206 Tower, Kyungseo
machine, Korea)E M-8t} 32 2 A=EA
of AM+-H wekds o B E--LS HPLC graded
©% J. T. Baker(Phillipsburg, NJ, USA)ZXE]
TF3)5kdel. Waters MR-RU1690( Mirae Science
Co., Korea)s o|-43le] of3ale] ARg3}gom,

Table 1. Composition of Pvungwi-san
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Herbal medicine Amount(g) Company of purchase Source
Atractylodis Rhizoma 75 HMAX China
Citri Pericarpium 5.25 Omniherb Jeju, Korea
Magnoliae Cortex 3.75 HMAX China
Zingiberis Rhizoma 3.75 Omniherb Yeongcheon, Korea
Zizyphi Fructus 3.75 Omniherb Yeongcheon, Korea
Glyeyrrhizae Radix 2.25 HMAX China
Total amount 26.25
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Table 2. TLC Conditions for Identification Test of Reference Herbal Medicine and Pyungwi-san Decoction

Herbal medicine Stationary phase

Condition Detection

Atractylodis Rhizoma Silica gel GFass

Toluene/Kthylacetate/
Methanol/ Formic acid

(30 :

UV(365 nm)

after sulfuric acid TS*

50:1:1)

Citri Pericarpium Silica gel Gy

Ethylacetate/Toluene/
Ethanol/Formic acid
(4 :3

Sulfuric acid TS
2:0

Magnoliae Cortex Silica gel GFass

Toluene/Kthylacetate/
Methanol/ Formic acid

(30 :

UV(365 nm)

after vanillin-sulfuric acid TS

501 1)

Zingiberis Rhizoma Silica gel GFass

Toluene/ Ethylacetate/
Methanol/ Acetic acid

(50 :

UV(365 nm)

after sulfuric acid TS

501 1)

Zizyphi Fructus Silica gel GFass

n~Hexane/ Ether/
Acetic acid

Vanillin-sulfuric acid TS

(2011 :4)
Ethylacetate/DW/
Glycyrrhizae Radix Silica gel GFos Formic acid/Acetic acid UV({254 nm)
(15 : 2 1)
*TS @ Test solution
6. pH 8. 335
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1) HPLC #4=4

b 84 SAEAIAR] S Agilent
1200 series HPLC(Agilent Technologies, Santa Clara,
CA, USA)E AHgste] EAstadeh. 24 A
¥ 22 Inertsil ODS-3(5 um, 46x150 mm, GL
science, Tokyo, Japan) Z#-& AM3IAT, Z3
+EE BCE FAAE 42 1.0 mL/mine
2 e FY% 10 ulgHh o>
0.05%(v/v) <late] ZgH 3H% oMEYERS
o]-g3le] F4u S|z FEFsled, A&
2 254 nmel M AZE3 e
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Fig. 1. Appearance of Pyungwi-san by storage method

@ Room temperature storage
@ Refrigeration storage

@ Freezing storage

@ Acceleration test storage
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2. ERlAIY 3} A4 9 dg A uE 747 gelsigi,
oAkl A Alekel A2 x| Fuk 7z Al EF dFelM 2 049 T R w3 A9 ik
7 9 Wzel HoAl AlAS Yaow wEsw < Gt (Fig. 2). olHT Aol HFo] A
nlE o] 93t BelAFE s A Ake] A Aokt oAb Aetdo M 22 Ry
3 A5 32 Az 9 AIA 069 TR R Aol 2z Aef nbA o] el Aoz wlfe] %
At A, A gl sl S 77 g AE Al A2 v, F9 ke A7 E o
4 glgiet. Aale) Ful M2 039 SUT R 3t 9] 6% Aoz iE fd AU & 4 U

3, 5 Magnoliae Cortex

1, 3, 5 ¢ Afractylodis Rhizoma 1, 3, 5 Citri Perlcarplum 1,

2+ Pyungwi-san lotl 2+ Pyungwi-san lotl 2+ Pyungwi-san lotl
4 Pyungwi-san lot2 4 Pyungwi-san lot2 4 Pyungwi-san lot2
6 Pyungwi-san lot3 6 Pyungwi-san lot3 6 Pyungwi-san lot3

1, 3, 5 ¢ Glycyrrhizae Radix 1, 3, 5 : Zingiberis Rhizoma 3 5 Zizyphi Fructus

2 ¢ Pyungwi-san lotl 2 . Pyungwi-san lotl . Pvungwi-san lotl

4 ¢ Pyungwi-san lot2 4 o Pyungwi-san lot2 . Pvungwi-san lot2
1

6 ¢ Pyungwi-san lot3 6 . Pyvungwi-san lot3 6 Pyungwi-san lot3

Fig. 2. TLC chromatogram of reference herbal medicine and Prungwi-san decoction



Lottt Mefo] AI|EE AR IE #7878 HE 189

3. pH
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Table 3. pH of Pyungwi-san by Acceleration Test and Long-Term Storage Test

Test Temperature( C) Lot 0 1 %H 6 g B
1 51 47 45 44 - -
Acceleration test 40£2 2 51 47 45 44 - -
3 51 48 45 44 - -
1 51 - 48 47 47 47
20+2 2 5.1 - 48 47 47 47
3 51 - 48 47 47 47
Long-term 1 51 - 5.1 49 49 49
storage test 5+3 2 51 - 5.0 49 49 49
3 51 - 5.0 49 49 49
1 51 - 5.0 5.0 5.0 5.0
-2045 2 51 - 49 49 5.0 5.0
3 5.1 - 5.0 5.0 5.0 5.0
*month
4. H = 6. OJ¥=
FAE HSAE AedE o] Lale] digtebd o HA Aetd 10 mLE o]-g3le] MFs H A
AT v 9 Wezge A 30 2 et 22 FIAAE WA Sed 34
ofgt Algnel we} wlF AlEE A3 1009~ 1.010 e ¥ Andeddt 22 B4 Aol d3t
g/mLZ YeRGTHTable 4). ¢4k gkl 7l of H]AE AR A} A "YoFFE F9 v
4 7HEAE F I A EE AEAT vSe QB Z 9 A 712 AT Ao

Aol Hx 1010 g/mLt v]wste] o] Heol
A skt

A4 AR FF4AH A% FEIE0
Weterd 71EX¢) 30 mg/kgol st A aalsdet.
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Table 4. Specific Gravity of Pyungwi-san by Acceleration Test and Long-Term Storage Test

. Specific gravity (g/mL)
Test Temperature( C) Lot 0 1 : 6 g T
1 1.010 1.010 1.009 1.010 - -
Acceleration test 402 2 1.010 1.010 1.010 1.009 - -
3 1.010 1.010 1.009 1.010 - -
1 1.010 - 1.010 1.010 1.010 1.010
25%2 2 1.010 - 1.010 1.010 1.010 1.010
3 1.010 - 1.009 1.010 1.010 1.010
Long-term 1 1.010 - 1.009 1.010 1.009 1.010
storage test 5+3 2 1.010 - 1.010 1.010 1.010 1.010
3 1.010 - 1.010 1.010 1.009 1.010
1 1.010 - 1.009 1.010 1.009 1.010
-2045 2 1.010 - 1.010 1.010 1.009 1.010
3 1.010 - 1.010 1.010 1.009 1.010
*month
Table 5. Result of Microbial Limit Test
Item Permissible standard Result
Aerobic bacteria Number of bacteria 1X10f/mL 0 CFU/mL
Number of fungi 1x10°/mL 0 CFU/mL
E. coli N.D*/mL N.D
Bacteria P. aeruginosa N.D/mL N.D
S. qurenus N.D/mL N.D
Salmonella N.D/mL N.D
*N.D means not detection
1. Gedt 5 Ze|Al2|Elte] et e
Fe ] AHE 1207 -19065 ne/o I
o) wWeelA 2Ag A} y - 81499x - 41 . ey
(I*=09999 2 58 AL ehhon, 22 - e

Al ZAke) mF A7k 16.065% o) ek (Fig. 3).

By gl B 7|7l uhE ZRAE Bl A
Z|REANE A3 AR e 0068~
0.076 mg/mL 2 0.066~0.077 mg/mLE 77} vJef
WeHTable 6). 7HAIE Bl AV BEAYE 2F
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Fig. 3. HPLC chromatogram of glyoyrrhizn(A) and

Pyungwi-san decoction(B).
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Table 6. Content of Glycyrrhizin by Acceleration Test and Long-Term Storage Test of Pyungwi-san

. Content (mg/mL)

Test Temperature( ) Lot 0 1 : 6 g T

1 0.070 0.070 0.069 0.068 - -

Acceleration test 4042 2 0.075 0.074 0.074 0.073 - -

3 0.076 0.074 0.075 0.075 - -
1 0.070 - 0.071 0.069 0.068 0.068
2522 2 0.075 - 0.076 0.074 0.073 0.073
3 0.076 - 0.077 0.075 0.074 0.075
Long-term 1 0.070 - 0.071 0.068 0.067 0.066
H+3 2 0.075 - 0.075 0.073 0.072 0.070

storage test

3 0.076 - 0.077 0.077 0.076 0.070
1 0.070 - 0.071 0.069 0.069 0.067
-20%5 2 0.075 - 0.075 0.072 0.073 0.072
3 0.076 - 0.076 0.074 0.075 0.071

*month
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Table 7. Shelf-Life by Long-Term Storage Test of Pyungwi-san

Test Temperature (C) Relative humidity (%) Shelf-life (month)
252 605 41
Long-term storage test H+3 - 24
-2045 - 34
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