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Quantitative Analysis of Marker Substance in Fermented
Rehmanniae Radix Preparata

Hwayong Park, Young Ran Um and Jin Yeul Ma*

Center for Herbal Medicine Improvement Research, Korea Institute of Oriental Medicine
JeonMin-Dong 461-24, Yusung-Gu, Daejon, Korea

Abstract — Medicinal plant Rehmanniae Radix has long been used as traditional herbal medicine in Korea. In this study, we
investigated quantitative changes of marker substance 5-hydroxymethyl-2-furaldehyde (5-HMF) in Rehmanniae Radix
Preparata fermented with Ganoderma lucidum, Paecilomyces japonica, honey, and Nuruk, using HPLC according to the
Korean Pharmacopoeia. As a result, 5S-HMF was decreased in SDT and SYT, and increased in SST and SNT, comparing with
control group. Quantitative increasing of 5S-HMF is not exactly in direct proportion with fermentation, and it is need further
studies to elucidate mechanism of quantitative changes by converted and newly produced substances with fermentation.
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Table I. Conditions of HPLC analysis
C18 (4.6x250 mm, 5 pum,

Column Optimapak, RStech)
Flow rate 1.0/min
Detector UV 280 nm
Injection volume 10.0 ul

Column temperature
Mobile phase
Analytical condition

Room Temperature
H,0(A), CH,CN(B)
A:B=95:5

O

Ho” T Yo

Fig. 1. Chemical structure of 5-HMF.
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Fig.2.HPLC chromatogram of 5-HMF standard and

Rehmanniae Radix extract according to fermentation. Standard;
5-HMF, Con: control (Rehmanniae Radix extract), SDT;
Rehmanniae Radix extract fermented with Paecilomyces
japonica, SYT; Rehmanniae Radix extract fermented with
Ganoderma  lucidum, SST, Rehmanniac Radix extract
fermented with honey, SNT; Rehmanniae Radix extract
fermented with Nuruk.

Table II. The results of Loss of Drying for Rehmanniae Radix extract according to fermentation (n=3). Con: control
(Rehmanniae Radix extract), SDT; Rehmanniae Radix extract fermented with Paecilomyces japonica, SYT; Rehmanniae Radix
extract fermented with Ganoderma lucidum, SST, Rehmanniae Radix extract fermented with honey, SNT; Rehmanniaec Radix

extract fermented with Nuruk

Sample Con SDT

SYT SST SNT

Mean+SD (%) 15.582+0.15 45.122+0.16

41.812+0.16 21.9204+0.40 28.182+0.31

Table III. Content of 5-HMF standard in Rehmanniae Radix extract according to fermentation (n=3). Con: control
(Rehmanniae Radix extract), SDT; Rehmanniae Radix extract fermented with Paecilomyces japonica, SYT; Rehmanniae Radix
extract fermented with Ganoderma lucidum, SST, Rehmanniae Radix extract fermented with honey, SNT; Rehmanniae Radix

extract fermented with Nuruk.

Sample Con SDT

SYT SST SNT

5-HMF contents

(Mean£SD, %) 0.13320.02

0.1034+0.02

0.116+0.01 0.186+0.01 0.173+0.01
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Fig. 3. Calibration curve of standard solution.

HAoh HgE A9 FE2E] 2T e AT
o AEE HlE) vl & EERee & AT
(Fig. 2). ®2]¥ #|33342] g2 SDT, SYT, Con, SNT,
SSTY] =0 & Uepkow, SDTS} SYTS] 744 washA] o
control Bt} A3+ FHeFo] 743t o), SNT, SST
9rg % control HU} A EAE ko] 13k AS &
A TH(Table 111).

4 1 o

E

rhu

SAE T8k, YAHA AR, E=, F5E o83t
of HFAIZl & Wl = AFAE 5-hydroxymethyl-2-
furaldehyde (5-HMF)®] &S #4138+ A3} 5-HMFS| &
2 control tH] SDT, SYT AgollA 7H43l3em SST,
SNT A&l M= F7Flath webr] x]8e] wael A
F/JE 5-HMFE] Ss7e A2 gulEisiA e 2es
AlEEH, g o] H2sk 2] 83} mechanism®] T
e fElM e AR 2R met 13 e A
= 2% 2o 43 e &g A - ol wE kst
BeAT7E e Eojof & Ao= AlFH

A A

& Ae F=eleilad Z1EALRAR (P09020)0] A
[e]

Aol sl S olo] A=,
EEL

1. A3 skwa=gHA (1995) 2238},
581. YEAL A&

2.7, AR 75 (1981) AR EHARE, 89, ARE
IAE Mg

3. 0N (1981) E27E, 1021. QIR AYETAL, B,

4. Liping, Z., Jun, L., Zhenling, Z. and Lei, W. (2005) A study
on the historical change of preparation method of Radix Reh-
manniae Preparata. Journal of Henan University of Chinese

190-192, 580-

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

gkl st g Al (1995) 233,

61

Medicine 20(2): 69-71.
190-192. ¥&
Ab, A

CETVEe kRl I EEXAYI (1999) F3HEx74,

376-389. “dal|l A& AL, Ad4l.

CO1RL, bR, AR, 5, o]9F, HAIB] (1986) FF

PS8, 354-355. AHAL, ML

AARA, AR (1998) =8 gk o) thAbA, 906-909.

YA, M.

. Tomoda, M., Miyamoto, H. and Shimizu, N. (1994) Struc-

tural features and anti- complementary activity of rehmannan
SA, a polysaccharide from the root of Rehmannia glutinosa.
Chem. Pharm. Bull. 42: 1666-1668.

Tomoda, M., Miyamoto, H., Shimizu, N., Gonoda, R. and
Ohara, N. (1994) Characterization of two polysaccharides
having activity on the reticuloendothelial system from the root
of Rehmannia glutinosa. Chem. Pharm. Bull. 42: 625-629.
Tomoda, M., Miyamoto, H., Shimizu, N., Gonoda, R. and
Ohara, N. (1994) Two acidic polysaccharides having retic-
uloendothelial system-potentiating activity from the raw root
of Rehmannia glutinosa. Biol. Pharm. Bull. 17: 1456-1459.

.Liu, Z. Y. (1984) Comparison of monosaccharide contents

between the raw and prepared roots of Rehmannia. Chung
Yao Tung Pao 9: 17-18.

Ni, M., Bian, B. and Wang, H. (1992) Constituents of the dry
roots of Radix Rehmanniae Libosch. Chung Kuo Chung Yao
Tsa Chih 17: 297-298.

Bian, B., Ni, M. and Wang, H. (1991) Analysis and com-
parison of acidic constituents in petroleum ether-soluble frac-
tion of Radix Rehmanniae and its processed products. Chung
Kuo Chung Yao Tsa Chih 16: 339-341.

A=3] F (1991) &) AEA, 198-217. =A1&
A, ME

Lee, K. S., Ze, K. R., Hong, S. P, Jeong, J. E.,, Lee, S. Y,
Park, A. K. and Wi, Y. M. (1990) Studies on the extraction
quantities of the specific components of crude drug prep-
arations based on prescription (IV) - Studies on the analytical
method of Rehmanniae Radix Preparata and its crude drug
preparations. The Report of National Institute of Health. 27
326-331.

Hwang, B. Y., Kim, M. S., Won, D. H., Kang, S. B., Lee, S.
D., Jo, J. H.,Kang, S. J., Chi, H. J., Choi, W. H,, Ro, J. S. and
Lee, K. S. (1997) Studies on the standardization of Sukji-
whang. Chungbuk J. Pharm. Sci. 12: 29-37.
21FolekERbdA (2008) thgtekRd A o7iA, 969-970. Al
UELE, Mg

2 FI R (2008) THEHeFA AN, 1125, AL=
2, Mg

2 Fe] oA (2008) thaterd A7, 942, AU5
2, Mg

(20109 1¥ 93¢ FF)




<<
  /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
  /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


