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Abstract :

Yogurt was prepared from skim milk added with 2, 4 or 6% of green whole grain of barley, wheat, glutinous

rice and common rice, respectively. Changes in pH, titratable acidity, viable cell counts and viscosity during fermentation
were monitored and its sensory evaluation was also performed. The optimum level of additives such as green whole
grain of barley, wheat, glutinous rice and common rice for yogurt manufacture was selected to 2%. The samples added
with green whole grain of barley and wheat powders reached pH 4.5 in 12 hours. After 4 hours of fermentation, pH,
the viable cell counts and viscosity in samples added with 2% green whole grain of barley, wheat, glutinous rice and
common rice powders were the highest. Especially, in overall sensory evaluation using 5 parameters, the sensory scores
of glutinous rice and common rice 2% yogurts were significantly high. From this experiment, the additives optimum
level of glutinous rice and common rice powders was selected to be 2%.
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Fig. 1. Changes of pH during fermentation of yogurt added with whole grains powder. A: Green Barley, B: Green Glutinous Rice,
C: Green Wheat, D: Green Common Rice, -O- ; 0% , -B- ; 2%, -A-; 4%, -O-; 6% whole grains powder.
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Fig. 2. Changes of viable cell count during fermentation of yogurt added with whole grain powder. A: Green Barley, B: Green

Glutinous Rice, C: Green Wheat, D: Green Common Rice, -O- ;
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Fig. 3. Viscosity of yogurt added with whole grain powder. A: Green Barley, B: Green Glutinous Rice, C: Green Wheat, D: Green
Common Rice, -O- ; 0% , -W- ; 2%, -A- ; 4%, -O- ; 6% whole grains powder.

Table 1. Sensory evaluation of yogurt added with whole grain powder.

Treatments of Sweet and Overall
Color Flavor Texture .
Yogurt sour taste acceptability
0 3.90+0.46* 3.80+£0.41 3.10+0.57 3.20+0.49 3.30+0.55
Green 2 3.50+0.33 2.80+0.66 2.60+0.66 2.30+0.56 2.80+0.65
Barley 4 2.20+0.62 2.05+1.42 2.35+0.78 1.75+0.27 2.13+0.48
6 1.83+0.53 1.82+0.51 2.05+0.27 2.954+0.38 1.824+0.38
0 3.90+0.46* 3.80+0.41 3.10+0.57 3.20+0.49 3.30+0.55
Green 2 3.52+0.63 3.14+0.43 3.05+0.60 3.07+0.43 2.95+0.47
Glutinous
Rice 4 2.254+0.43 2.23+1.64 2.324+0.55 2.03+0.88 2.224+0.39
6 1.62+0.45 1.83+0.52 1.85+0.35 2.234+0.54 1.52+0.28
0 3.90+0.46* 3.80+0.41 3.10+0.57 3.20+0.49 3.30+0.55
Green 2 2.43+0.55 2.15+0.48 2.54+0.54 2.72+0.37 2.22+0.45
Wheat 4 2.22+0.48 2.15+1.52 2.24+0.88 3.42+0.43 2.15+0.28
6 1.85+0.37 1.66+0.47 1.45+0.79 3.52+0.48 1.64+0.58
0 3.90+0.46* 3.80+0.41 3.10+0.57 3.20+0.49 3.30+0.55
Green 2 4.05+0.55 3.65+0.37 3.88+0.38 3.4240.55 3.72+0.54
Common
Rice 4 3.33+0.49 2.554+0.24 2.424+0.49 2.63+0.46 2.31+0.38
6 2.244+0.91 2.5840.29 2.46+0.58 2.64+0.73 2.35+0.75
* means+S.D.

CNU Journal of Agricultural Science 38(3), 2011, 9 489



LI—%A / L:AH E—JE“O] EE] E; U}é};

W UL Wk Yuge S4

47} Hlo] 1 % 7o) gL Fam $AES L 4
Fig. 30) Wi o) A AAHOR AA0] L B
Y70} AP e $AAL ATHE Table 19}
ow, the H71ets v ome) 8 gadel H
7Rl A di2tol] vjsto] AAARI 7|2 %7} 2 ghe
2 vttt

() o] §8 RFEE WE SAS AvE Paik
(20002 & 28 71 e 8 2ES| WE 54
AtollA 278 pHSI 4,500 =l AR % A RS 4%
9} 6% A713E A J= wljof 6AI A, ©REGE H7ISE A

= A7Fgol ALl vk sAIHA A Abwol =ds)
Ak ERF AN = B 2T 4% 71 ARG PR
2 4%} 6% H7V3E Al =7} ok 4X7HRo] 71AF o] 27}
SI9ic), Fnje} 7R 4 2ok 9 W7} AT} A1
& ZFS UERHSITE E3F Bae $(2004)2 AR £
Fol ME @ A} aFEEY WA B4 Q704 B
longum, L, acidophilus, Streptococcus salivarius ssp.
thermophilus® TIHFE A|ZS QT2E £ A 492
A7ReE Al 1441 vl w) pH 4,272 33 295 o
AL GARF S 144171 o 1 1.5X10° cfu/ml ©& =7
etk BSUA A # RS AR ARt
Ul T, 7|35 % 27 Ueht 4% & 2t 27} QL2
O] A& B longum, L acidophilus, Streptococcus
salivarius ssp. thermophilus®| E3Ht57) 7V £2 2

32 gtk Bashol,

A el FIAAS 0188 WAF AR AFE

Amsit, wep £ ATl BI0S ol g3 Hig A
o] SlolAl 71249l A45E AAsH=T 2 oot et
7 gz 9 FR0] 12 WAt Azt gz
ol wlstel Wiselo] sh=w, AARS o ol 5,

SAREO) AT} 8 48 §A3R, B3] mgel 3
7holl W2 st obe] uhet £ Azhe b 9)
of BT AT B A9 Eg0] P Zojw £ WRY

78 Aoz gz

490 STFEIAT H38H X3S, 2011, 9

713 EE ARSIt 2919 24 d7kes AlRlsh
I8t} 4£Eﬂ S 2, 4, 6% HAF| W76t
HjeFstglaL, 1 Ad HAH e S HReh AR
7} pH 4.5011 A Tro] B 12472 A thE 77
16~24A17HQ1 Zof| Wisto] 714 W2, e HES HY
o} WAL ke AH R 9% HrNeH HEST) o
7Rl vlste] 2 71 54& eIk 3 2%4 3
71 WA FA = o] lsto] YA At
7k Ak °J561 =& A0S Yehlglen, st
Aol At IFEe] H7P7F ool met 2 HER
F2 S UEhL QL 58] S ET S-S

W MG 270l ulsto] §ARPAL A et

U, % AdE AEst E A8 2 7154 a2
Ao Yzt
SRR

Bae HC, Paik SH, Nam MS. 2004. Fermentation properties of
rice added yogurt made with various lactic acid bacteria. J.
Anim. Sci. & Technol. 46: 677-686.

Bamick M, Szafranska J. 1987. Change in phytate content and
phytase during the germination of some cereals. J. Cereal
Sci. 5: 23-28.

Baik SH, Bae HC, Nam MS. 2004. Frementation properties of
yogurt added with rice. J. Anim. Sci. & Technol. 46: 667-
676.

Chen PK, Chu SC, Chiou HL, Kou WH, Chiang CLC, Hsieh
YS. 2006. Mulberry anthocyanins, cyanidin-3-rutinoside and
cyanidin-3-glucoside, exhibited and inhibitory effect on the
migration and invasion of a human lung cancer cell line.
Cancer Lett. 235: 248-259.

Cho IS, Baec HC, Nam MS. 2003. Fermentation properties of
yogurt added by Lyciifructus, Lyciifolium and Lyciicortex.
Kor. J. Food Sci. Ani. Resour. 23: 250-261.

Choi JH. 2001. Quality characteristics of bread with sprouted
brown rice flour. Kor. J. Food Cookery Sci. 17: 323- 328.

Fimognari C, Berti P, Nusse M, Forti GC, Hrelia P. 2005. In
vitro antitumor actibity of cyanidin-3-O-3-glucopyranoside.
Chemo-theraphy 51: 332-335.

Flight I, Clifton P. 2006. Cereal grains and legumes in the pre-
vention of coronary heart disease and stroke: a review of
the literature. Eur. J. Clin. Nutr. 60: 1145-1159.

Hong OS, Ko YT. 1991. Study on preparation of yogurt from
milk and rice. Kor. J. Food Sci. Technol. 23: 587-592.

Hyun JW, Chung HS. 2004. Cyanidin and malvidin from oryza
sativa cv. Heugjinjubyeo mediate cytotoxicity against human
monocytic leukemia cells by arrest of G(2)/M phase and
induction of apoptosis. J. Agric. Food Chem. 52: 2213-2217.



Myoung Soo Nam / Characterization of fermented milk added with green whole grains of barley, wheat, glutinous rice -

Jeong SY, Park MJ, Lee SY. 2011. Quality Characteristics of
Brown rice Jeung-pyun. Kor. J. Food Culture 26: 86-93.

Katsuzaki H, Hibasmi H, Ohwaki S, Ishikawa K, Imai K, Date
K, Kimura Y, Komiya T. 2003. Cyanidin-3-O-(3-D-glucoside
isolated from skin of black glycine max and other antho-
cyanins isolated from skin of red grape induce apoptosis in
human lymphoid leukemia molt 4B cells. Oncol. Rep. 10:
297-300.

Kim KH, Ko YT. 1993. The preparation of yogurt from milk
and cereals. Kor. J. Food Sci. Technol. 25: 130-135.
Lee YS, Kim AI, Rho JO. 2008. Quality characteristics of
sprouted brown rice Dasik with add. Kor. J. Food Cookery

Sci. 24: 494-500.

Lee BY, O JH, Kim MH, Jang KH, Lee JC, Surh JH. 2010.
Influences of roasted or non-roasted brown rice addition on
the nutritional and sensory properties and oxidative stability
of sunsik, korean heated cereal powder. Kor. J. Food Cookery
Sci. 26: 872-886.

Lee CH, Mousa S, Rhu KH. 1988. Effects of prefermentation
and extrusion cooking on the lactic fermentation of rice-
soybean based beverage. Kor. J. Food Sci. Technol. 20:
666-673.

Lee MH, Oh MS. 2006. Quality characteristics of cookies with
brown rice flour. Kor. J. Food Culture. 21: 685-694.
Lim SY. 2008. Inhibitory effects of methanol extracts from Korean
Orysa sartiva and Coix lachryma-jobi var. mayuen on muta-
genicity and growth of human cancer cells. J. of Life Science

18: 1415-1419.

Ministry of Agriculture and Forestry (MAF) 2000. Development
of Functional Foods Using Whole Grains and Their
Physiological Activites. 201 pp. [in Korean]

Mok CK, Han JS, Kim JY, Kim NS. 1991. Lactic acid fer-
mentation of rice and quality improvement by amylolytic
enzyme treatment during fermentation. Kor. J. Food Sci.
Technol. 23: 739-744.

No SH, Lee MR. 2001. Effects of whole wheat flour on the
rheological properties of dough gassing power of yeast.
Kor. J. Culinary Res. 7: 179-191.

Paik JH, Ko YT, 1992. Effect of storage period of rice on quality
of rice added yogurt. Kor. J. Food Sci. Technol. 24: 470-
476.

Rhee SK, Kim KC. 1988. Lactic acid fermentation of barley
malt syrup by lactobacillus acidophilus. J. Kor. Agric. Chem.
Soc. 31: 255-260.

Seeram NP, Momin RA, Nair MG, Bourquin LD. 2001. Cyclo-
oxygenase inhibitor and antioxidant cyanidin glycosides in
cherries and berries. Phytomedicine 8: 362-369.

Shin DD. 1989. A yoghurt like product development from rice
by lactic acid bacteria. Kor. J. Food Sci. Technol. 21: 696-
690.

Yu TJ, Lee JW. 1982. Studies on preperation of lactic acid fer-
mentation beverage from a malt syrup. Kor. J. Food Sci.
Technol. 14: 57-62.

CNU Journal of Agricultural Science 38(3), 2011, 9 491




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


