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Establishment of Shelf-life of Ssanghwa-tang by Long-term Storage Test
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Abstract — The purpose of this study was to estimate the shelf-life of Ssanghwa-tang by long-term storage test. Experiments
were conducted to evaluate the stability such as the selected physicochemical, pH, identification, heavy metal, microbiological
experiment under a long-term storage test of Ssanghwa-tang. The significant change was not showed in pH, heavy metal,
microbiological, identification test and quantitative analysis based on long-term storage test. The contents of albiflorin, pae-
oniflorin, cinnamic acid, liquiritin, and glycyrrhizin in long-term storage test were 66.8-93.1 ug/mL, 429.0-495.0 pg/mL, 3.8-
4.4 pg/mL, 32.0-38.1 pg/mL, and 66.8-71.7 pg/mL, respectively. Shelf-lifes by 5 compounds about 3 lots at room temperature
were predicted 21-37, 14-21, and 16-72 months, respectively. The suggested shelf-life would be helpful on the storage and dis-

tribution of herbal medicine.
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Rhizoma, Chinay= FJHMAX (Jecheon, Koreapl|x ZFz} -+
A3t Zzte] 4 geHiEe] #(2008-KE21-1~2008-
KE21-9) gl=gtelall-el globr|xdoraol Hasisitt.
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Table I. Composition of Ssanghwa-tang
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Herbal medicine Amount (g) Company of purchase Source
Paeoniae Radix 9.375 Omniherb Hwasun, Korea
Rehmanniae Radix Preparata 3.75 Omniherb Jangheung, Korea
Astragali Radix 3.75 Omniherb Jeongseon, Korea
Angelicae Gigantis Radix 3.75 Omniherb Yeongcheon, Korea
Cnidii Rhizoma 3.75 Omniherb Yeongcheon, Korea
Cinnamomi Cortex 2.8125 HMAX Vietnam
Glycyrrhizae Radix et Rhizoma 2.8125 HMAX China
Zingiberis Rhizoma Crudus 3.75 Omniherb Seosan, Korea
Zizyphi Fructus 3.75 Omniherb Yeongcheon, Korea

Total amount 37.5
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Table II. TLC conditions for identification test of reference herbal medicine and Ssanghwa-tang decoction

Herbal medicine Stationary phase

Condition

Detection

Paeoniae Radix Silica gel GF,s,

Under layer of Chloroform/Methanol/DW

Heating for 1 min at 105°C after

26 : 14 : 5) p-anisaldehyde-sulfuric acid TS*
Angelicae Gigantis Silica gel GF,s, Toluene/Ether/Acetic acid/DW UV (365 nm)
Radix (50 : 50 : 0.2 :0.5)
Rehmanniae Radix Silica gel GF,s, Chloroform/Methanol /DW Heating for 1 min at 105°C after
Preparata (14 : 6 : 0.8) sulfuric acid TS
Cnidii Rhizoma Silica gel GF,s, Cyclohexane/Ethyl acetate UV (365 nm)
©:0D
Astragali Radix Silica gel GF,s, Toluene/Methanol UV (365 nm) after sulfuric acid TS
Glycyrrhizae Radix et  Silica gel GF,, Ethyl acetate/DW/Formic acid/Acetic acid UV (365 nm) after sulfuric acid TS
Rhizoma as:1:2:1)
Cinnamomi Cortex Silica gel GF,s, Petroleum ether/Ethyl acetate Heating for 1 min at 105°C after
(85 : 15) 2,4-dinitrophenylhydrazine TS
Zizyphi Fructus Silica gel GF,s, Chloroform/Methanol Heating for 1 min at 105°C after
6:1 p-anisaldehyde-sulfuric acid TS
Zingiberis Rhizoma Silica gel GF,s, Petroleum ether/Ethyl acetate UV (365 nm)
Crudus a:n
*TS: Test solution
Table III. HPLC condition for quantitative analysis
Item Albiflorin/Paeoniflorin Cinnamic acid Liquiritin Glycyrrhizin
Detector (nm) 230 280 217 254

Mobile phase 15% CH,;CN with

0.05% H,PO,
Column
Column oven (°C)
Flow rate (mL/min)

Injection voloum (pL)

28% CH,CN with
0.05% H,;PO,

Inertsil ODS-3 (5 um, 4.6x150 mm)

19% CH;CN with
0.05% H,;PO,

34% CH,CN with
0.05% H,;PO,
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Fig. 1. TLC chromatogram of reference herbal medicine and Ssanghwa-tang decoction
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Table IV. pH of Ssanghwa-tang by long-term storage test

pH
Lot
0* 3 6 9 12
1 5.12 5.08 4.84 478 4.72

2 5.18 5.15 4.93 4.85 4.82
3 5.19 5.13 4.95 4.90 4.85
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pH - #3lee] % pHE ot Z 5.12, 5.18 2 5.19%
717 Jepg o, o] 247he EUE +19] MR AlY
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Table V. Specific gravity of Ssanghwa-tang by long-term
storage test

Specific gravity (g/mL)
0* 3 6 9 12
1 1.010 1.010 1.010 1.010 1.010
2 1.010 1.010 1.010 1.010 1.010
3 1.010 1.010 1.010 1.010 1.010

Lot

*month

Table VI. Result of microbial limit test

Permissible

Item standard Result
Aerobic Number of bacteria  1x10’mL 0 CFU/mL
bacteria Number of fungi 1x10°mL 0 CFU/mL
Bacteria E. coli N.D*/mL N.D

P aeruginosa N.D/mL N.D

S. aurenus N.D/mL N.D

Salmonella N.D/mL N.D

*month

*N.D means not detection
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Fig. 2. HPLC chromatogram of Paeoniae Radix (A), Cinnamomi Cortex (B), Glycyrrhizae Radix (C and D), and Ssanghwa-tang
decoction (III, V, VII, and IX). Albiflorin (I), paeoniflorin (II), cinnamic acid (IV), liquiritin (VI), glycyrrhizin (VIII).
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Fig. 2. Continued.

429.0-495.0 pg/mL, 3.8-4.4 pg/mL, 32.0-38.1 pg/mL 2 66.8-
71.7 pgmLZ 7z} YEFGTH(Table VII). 54 25 2%
717k0] AGFE 4% Zoj=t HahHsE RYgAT 2 ¢
nE Qe o AlgFT

WSIE TMEtHO| RET(5H M — th3eEd ool '
gsele] ey Aokt 7o) 8 A<l paconiflorin
7} glycyrrhizing T o= ko ok, zefuh 2 AollA
+ paeoniflorin?} glycyrrhizind} TlEo] 24318 Ak
Zkek, Alm] 2 ghxeo] FQ Al albiflorin, cinnmaic acid

Table VII. Content of 5 compounds long-term storage test
of Ssanghwa-tang

2 liquiriting 712 A3 A" 7] 7] &
W32 nlgo g ojokETo] obgy AlY 71Ee A
3| AREA S ol &ste] sty dEdHe] fE7IehS 53t
Atk Hx T A AHE 100%Z she] Fdstom
%27] F= Y] 90.0% Tl 7 I 7|5S AAste] &
B71ekes dS3ISith F 101€e] 7| HE AF717R] A
AAHE |83t AP AR HA 23 95% A= SHAl
2 3fgke] dE5A4 S Fste] ARSI T8 Ak A
7, Lot 2 F5713-2 2137709, 1421709 2 16-7270
42 YERITHTable VII). ol&igt A3 T3] 4sia A
Table VIII. Shelf-life by test of

long-term  storage

Compound Content (pg/mL) Ssanghwa-tang
Lot 0% 3 6 9 12 Lot Compound Shelf-life (month)
Albiflorin 1 93.1 923 90.7 902 894 1 Albiflorin 23
2 69.5 69.1 67.8 669 66.8 Paeoniflorin 22
3 795 794 775 759 757 Cinnamic acid 37
Paeoniflorin 1 4950 4940 485.0 479.0 479.0 Liquiritin 21
2 481.0 478.0 467.0 467.0 459.0 Glycyrrhizin 26
3 451.0 450.0 441.0 440.0 429.0 2 Albiflorin 15
Cinnamic acid 1 4.4 44 4.4 43 43 Paeoniflorin 19
2 4.0 4.0 4.0 4.0 3.8 Cinnamic acid 14
3 42 42 4.1 4.1 4.1 Liquiritin 18
Liquiritin 1 364 364 357 353 350 Glycyrrhizin 21
2 334 331 329 328 320 3 Albiflorin 16
3 38.1 37.6 37.6 36.7 363 Paeoniflorin 18
Glycyrrhizin 1 716 71.5 71.1 698 69.6 Cinnamic acid 40
2 695 691 678 678 668 Liquiritin 19
3 717 713 713 710 708 Glycyrrhizin 72

*month



264

gaolo] =9 A8l albiflorin, paeoniflorin, cinnmaic acid,
liquiritin 2 glycyrrhizin®] 3 #slol] wel f-5715hs A
At Aoz By J&s {f57I5 AL QsiM= tE
o8k g5 vt WaEojok & Aot}

4 =
Aste A tiate] 171 Bt AV EEAN TS T

skl 4%, SRIAIR, pH, BlE, 55 % TAE AES

AN, B s 74 Alekel Faaiel e o

Fo| visls BAe R Aste d'e] {5713 o

Stk 2 A3} 1470714 9] FE717ke] ASH3UT o]
g A= 3

B A7 ARl Ashe TR
EBM-5A1 (K12031)9]) SJs) S 9lom olo] 74} =
2t}

olge

ro

1. Ma, J. Y., Park, D. H., Park, K. S., Do, K. T. and Shin, H. K.
(2007) Acute toxicity study on SsangHwaTang in mice. Kor:
J. Oriental Med. 13: 161-164.

2. 9kd (2002) ShEe] oRelsiA, 1315. olFlmIA A, Mg

3. Yu, Y. B, Kim, M. J., Huang, D. S., Ha, H. K., Ma, J. Y. and
Shin, H. K. (2007) Analysis of marker substances in Samu-
tang by HPLC-MS/MS. Kor. J. Herbology 22: 97-102.

4. Kim, D. S, Um, Y. R., Yang, M. C., Yun, N. Y. and Ma, J.
Y. (2010) Polyphenol contents and antioxidant activities of
fractions from Ssanghwa-tang and fermented Ssanghwa-
tang. Kor. J. Oritntal Med. 16: 175-178.

5. Kim, I. H. and Hwang, G. J. (1981) Studies on the anti-

10.

11.

12.

13.

14.

15.

16.

Kor. J. Pharmacogn.

inflammatory activities of Ssangwha-tang. Kor. J. Pharma-
cog. 12: 131-135.

. Sohn, N. W. (1994) Histochemical study for the effect of

Ssanghwatang on the glycogen contents in liver and muscle
of rats. Kor. J. Herbology 9: 115-125.

.Kim, D. S,, Um, Y. R,, Yang, M. C,, Yun, N. Y,, Lee, J. H.

and Ma, J. Y. (2011) Equivalence of traditional and individual
preparation of Ssanghwa-tang in terms of polyphenol con-
tents and radical scavenging activity. Kor. J. Oritntal Med.
17: 169-172.

. Ann, B. N,, Kim, S. K., Shim, C. K. and Chung Y. B. (1984)

Effect of a Chinese traditional medicine, Ssangwhatang, on
the pharmacokinetics of sulfobromophthalein in the rats of
hepatic failure induced by carbon tetrachloride. Yakhak Hoeji
28: 207-215.

. Jung, D., Ha, H, Lee, H. Y., Lee, J. A, Lee J. K., Huang, D.

S. and Shin, H. K. (2010) Stimulation of the immune
response by Yin-Tonifying formula. J. Korean Oriental Med.
31: 112-123.

Kim, S. J., Lee, M. Y,, Shin, L. S., Seo, C. S., Ha, H., Hur, J.
1. and Shin, H. K. (2011) Single dose acute toxicity of Ssang-
hwa-tang in Crl:CD (SD) rats. Kor. J. Herbology 26: 39-43.
Won, J. B.,, Ma, J. Y., Um, Y. R. and Ma, C. J. (2010) Simul-
taneous determination of five marker constituents in Ssang-
hwa tang by HPLC/DAD. Pharmacogn. Mag. 6: 111-115.
Kim, J. H., Seo, C. S. and Shin, H. K. (2010) The com-
parative study on decoction of Ssanghwa-tang (Shuanghe-
tang) extracted by different extraction conditions. Korean J.
Oriental Med. Prescription 18: 125-134.
g=refeltieleols] oPdEAs] (2008) THekePd (71
44 1), 94, 192. AL 52>, AL

AFo] PR (2009) AFoleFEbAA LA A12009-
1015, thghepde] ARkAedn.

2F O REIAA (2009) 2F|FFHAA AT A]2009-
1173

g=rofststelofs] obdiEta] (2008) wigkeRd (978
A D). 1095, 1145, 1162, 1172, ADE2 &

(2012. 7. 5 3=, 2012. 7. 24 AAL; 20192, 8. 3 AINZH)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


