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ABSTRACT : This study was carried out to examine the electron donating ability (EDA), nitrite scavenging, tyro-
sinase inhibition, ACE inhibition and fibrinolytic activity of culture extracts from Fomitella fraxinea which was
grown added rice bran, pine needles and turmeric in brown rice. Electron donating ability was higher in the extract
by hot water than ethanol. Nitrite scavenging activity was the highest from ethanol extract of culture products
added to the pine needles, showed the scavenging activity was approximately 50%. Tyrosinase inhibition activity
was highest in the extract by hot water, showed inhibition rate of rice bran was 72.49%, pine needles 87.34% and
turmeric powder 82.75%, respectively. ACE inhibition activity were very low effective at all water and ethanol
extracts. Fibrinolytic activities were similarly strong in the rice bran, pine needles and turmeric powder. Especially,
when the rice bran and turmeric powder were added, showed the activities were increased about 10% than plas-
min. Therefore, it may be used for the food and cosmetic industry as natural source of bioactive compound after
further investigation such as in vivo experiment.
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Nitrate scavenging activity(%) = (1 A ;gc) x 100

A : The optical density of added sample solution in
1 mM NaNO,.

B : The optical density of NaNO, solution.

C : The optical density of sample solution.
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Inhibitory effect (%) = (1 —(A-C)/B) x 100
A : The optical density in the presence of ACE and

ACE inhibitory component.

B : The optical density without ACE inhibitory component.
C : The optical density without ACE.
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Table 1. Electron donating ability of extracts from F fraxinea
on Brown rice added rice bran, pine-needle and
turmeric powder

Extraction  Added materials Electron donating ability(%)
RB" 50.38 +0.01
Water RB +PN? 66.77 £ 0.08
RB +TM” 60.94 +0.03
RB 21.35+0.00
Ethanol RB +PN 40.29 £ 0.01
RB + TM 33.08 £ 0.08
BHA 86.85 +0.00
BHT 81.76 = 0.00
"RB : Rice Bran

?RB +PN : Rice Bran + Pine Needles
"RB +TM : Rice Bran + Turmeric
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Fig. 1. Nitrite scavenging activity of extracts from F fraxinea on
brown rice added rice bran, pine-needle and turmeric
powder.

RB : Rice Bran
RB + PN : Rice Bran + Pine Needles
RB + TM : Rice Bran + Turmeric
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Table 2. Tyrosinase inhibition activtiy of extracts from F
fraxinea on brown rice added rice bran, pine-needle
and turmeric powder

Inhibition rate(%)
Added materials

Water ex. EtOH ex.
RB" 72.49 + 0.00 23.22+0.00
RB + PN? 87.34 +0.00 36.26 + 0.00
RB +T™M” 82.75+ 0.00 31.38 +0.00

YRB : Rice Bran
?RB +PN : Rice Bran + Pine Needles
"RB +TM : Rice Bran + Turmeric

ol

Table 3. ACE inhibition activity of extracts from F. fraxinea on
brown rice added rice bran, pine-needle and turmeric
powder

) Inhibition rate(%)
Added materials

Water ex. EtOH ex.

RB" 36.35+0.00 16.2 +0.01
RB +PN? 32.91 +0.00 152+ 0.01
RB + TM” 31.51+0.00 12.7 +0.01

YRB : Rice Bran
?RB +PN : Rice Bran+ Pine Needles
"RB +TM : Rice Bran + Turmeric
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. Fibrinolytic activity of extracts from F fiaxinea cultured
on brown rice media added rice bran, pine-needle and
turmeric powder.

N (Negative control) : Autoclaved 3rd D.W.
P (Positive control) : plasmin (0.2 unit)

RB : Rice Bran

RB + PN : Rice Brant+Pine Needles

RB + TM : Rice Bran+Turmeric

=
L3
[

o, F21g, 17} 5o dHS HeElE  de RS
7 gl arzA 9 Mo 7hsd 2o = dhdETh
e

B AFE dulol v, &9 a8l S e &
FHA wYEY  AREAT, ofEd AAEA,
tyrosinase #3124, ACE AsidA 2 I8 4
A2 TP AR5 9
£ o83 FE=olA o =k obEAd
&AL AerE FEFONA M = 2ASES A
2] 50%$3T}. tyrosinase A& &AL Hol &
7V ESkar w7, &9 awa s Aol o3k As&
< AN G FE2ENA 2 72.49%, 87.34% B
82.75%E REth ACE Asav= BE =3 e 5
=AM v 22 a3t Uk AL g4 v
7, &, AAgelA AR =T 53] v 28
d5o] A7 FRE o E4d0] plasmin2th ¢F 10% 57t
ok w8 A e FF A9 39
AARANZA 2F 2 PFFE Aol o] 84 F d& A

LS

—_

N

>

o]t}

FriAl AR FEESY] Aol #Hek AT 109

dAle| =2

AAZE, S99, DA, T, g, 299, A9E, A4S
A4, AW, %, ADA, BHES. 2003, WAGA] SRR
shEd AN B fAA S, 2 AshL FPY AFAT
R pp. 22.

=, 2002, WHARES WG 7154 AFSA /N Special
Lecture 1-3 78} 3]42] @=7313] 14:41-49.

B2, 2002 Wb FEFO) EelslE SeHE YA BA.
ol obA B 517 12331,

Cha, H. S., Park, M. S. and Park, K. M. 2001. Physiological
activities of Rubus coreanus Miquel. Korean J Food Sci
Technol. 33:409-415.

Cushman, D. W. and Cheung, H. S. 1971. Spectrometric assay
and properties of angiotensin-converting enzyme of rabbit
lung. Biochem. Phamacol. 20: 1637-1641.

Choi, H. D., Seog, H. M., Park, Y. K., Park, Y. D. and Kim, J.
A. 2007. Hypoglycemic effects of Basidiomycetes mycelia
and cereals fermented with Basidiomycetes. J Korean Soc
Food Sci Nutr. 36:1257-1262.

Choi, H. S., Kim, M. K., Park, H. S., Kim, J. S., Shen, M. H
and Kim, S. J. 2005. Screening of fibrinolytic activities from
cultured mushrooms. Korean J Food Sci Technol. 37:1039-
1041.

Choi, 1. Y., Choi, J. S. and Lee, W. H. 1999. The production of
artificial fruiting body of Paecilomyces japonica. Kor. J.
Mycol. 27:87-93.

Choi, L. Y., Choi, J. S., Lee, W. H,, Yu, Y. J,, Joung, G. T, Ju,
I. O. and Choi,

Y. K. 1999. The Condition of production of artificial fruiting
body of Cordyceps militaris. Kor. J. Mycol. 27:243-248.

Han, S. Y., Shon, M. Y. and Lee, S. W. 2003. Physiological
activities of mycelial Flammulina velutipes cultured in liquid
grain media. Food industry and Nutrition. 8:50-56.

Jung, H. A., Kim, S. H. and Lee, M. A. 2009. Storage quality
characteristics of cookies prepared with pine needle powder.
Korean J Food Preserv. 16:506-511.

Jung, 1. C. 2006. Manufacturing and sensory characteristics of
Jupjang using grain fermented by Basidiomycetes. Korean J
Food Cookery Sci. 22:337- 345.

Jung, 1. C., Ha, H. C. and Kwak, H. J. 2002. Comparison of
free sugar content in grains fermented with mycelia of the
Basidiomycetes. Journal of applied tourism food & beverage
management and research 13:69-79.

Jung, I. C, Kim, S. H., Kwon, Y. I. and Lee, J. S. 1996.
Cultural condition for the mycelial growth of Ganoderma
lucidum on creals. Kor. J. Mycol. 24. 81-88.

Jung, S. W, Lee, N. K., Kim, S. J. and Han, D. S. 1995.
Screening of tyrosinase inhibitor from plants. Korean J Food
Sci Technol. 27:891-896.

Kang, Y. H., Park, Y. K., Oh, S. R. and Moon, K. D. 1995.
Studies on the physiological functionality of pine needle and
Mugwort extracts. Korean J Food Sci Technol. 27:978-984.

Kato, H., Lee, I. E. and Van, C. N. 1987. Inhibition of



110 utg s

nitrosamine formation by nondialyzable melanoidins. Agric.
Biol. Chem. 51:1333-1338

Kim, S. B., Ahn, B. W., Yeum, D. M., Lee, D. H., Park, Y. H.
and Kim, D. S. 1987. Degradation of carcinogenic
nitrosamine formation factor by natural food components.
Bull. Korean Fish. Soc. 20:469-475

Kim, M. C., Kim, J. S. and Heo, M. S. 2008. Antibacterial,
antioxidant and antitumor activities of mushroom mycelium
mixed culture extracts. Korean J. Biotechnol. Bioeng. 23:158-
163.

Kim, Y. D., Ha, K. Y., Kim, M. K., Shin, H. T. and Cho, S. Y.
1999. Varietal difference of enzyme activity in rice koji using
Basidiomycetes. Korean J. Breed. 31:276-279.

Kwak, J. H., Kim, Y. H., Chang, H. R., Park, C. W. and Han,
Y. H. 2004. Inhibitory effect of Gradenia fruit extracts on
tyrosinase activity and melanogenenesis. Korean J.
Biotechnol. Bioeng. 19:437-440.

Kwhak, S. H., Moon, S. W. and Jang, M. S. 2002. Effect of
pine needle (Pinus densiflora Seib. et Zucc) powder on the
sensory and mechanical characteristics of steam cake. Korean
J Soc Food Cookery Sci. 18:399-406.

Lee, K. Y, Kim, J. H,, Son, J. R. and Lee, J. S. 2001.
Detection and extraction condition of physiological functional
compound from bran of Heugjinju rice (Oryza sativa L.)
Korean J. Postharvest Sci. Technol. 5:296-301.

Lee, O. H., Kim, K. Y, Jang, M. K., Yu, K. H,, Kim, S, G,
Kim, M. H. and Lee, S. H. 2008. Evaluation of

ol

proanthocyanidin contents in total polyphenolic compounds
of pine (Pinus densiflora) needle extracts and their
antioxidative activities. Journal of Life Science 18:213-219.

Lee, S. Y., Choi, J. S., Choi, M. O., Cho, S. H., Kim, K. B. W.
R., Lee, W. H., Park, S. M. and Ahn, D. H. 2006. Effect of
extract from Glycyorrhiza uralensis and Curcula longa on
shelf-life and quality of bread. J Korean Soc Food Sci Nut.r
35:912-918.

Lim, Y. S., Park, K. N. and Lee, S. H. 2007. Effects of tumeric
(Curcuma aromatica Salab.) extract on shelf life of cooked
rice. Korean J. Food Preserv. 14:445-450.

Murakami, M., Yamaguchi, T., Takamura H. and Matoba, T.
2002. Acomparative study on the various in vitro assays of
active oxygen scavenging activity in foods. Food Chemistry
and Toxicology. 67:539-541.

Park, K. S. 1998. Production of Protein-bound Polysaccharides
by solid-substrate fernentation of Lentinus edodes. Korean J.
Food & Nutr. 11:667-672.

Park, K. S., Park, S, Jung, 1. C., Ha, H. C.,, Kim, S. H. and
Lee, J. S. 1994. Production of protein-bound polysaccharides
by solid-state fermentation of Coriolus versicolor. Kor. J.
Mycol. 22:184-189.

Park, Y. B., Lee, T. G, Kim, O. K., Do, J. R., Yeo, S. G, Park,
Y. H. and Kim, S. B. 1995. Characteristics of nitrite
scavenger derived from seeds of Cassia tora L. Korean J
Food Sci Technol. 27:124-128.




<<
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


