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Effects of Electrolytic Water Washing on Mackerel
(Scomber japonicus) muscle Protein Pattern
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'Dept. of Food Science & Technology, Tongmyong University
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Abstract This study was conducted to determine the effects of electrolytic water washing(EWW) and tap water
washing(TWW) on proximate composition, color difference and SDS-PAGE changes of Mackerel(Scomber japonicus)
muscle. Moisture contents of washed mackerel sediments EWW were much higher than TWW(p<0.05). Crude
proteins of washed mackerel sediments EWW were 1% lower than TWW. Crude lipides had same results with
crude proteins. Hunter value L, a, b were tested to each samples. L* values of TWW were higher than EWW.
Both of a* values were lower with washing times in order of 3rd>2nd>1st(p<0.05) but 2nd and 3rd of EWW
were not significantly different(p>0.05). b* values were not different between the TWW and EWW(p<0.05).
SDS-PAGE patterns of EWW muscle sediments were more darkeness 205KD band than TWW muscle
sediments. In these results said that EWW is better than TWW for red meat kamaboko industry, respectively.

Key Words : Mackerel(Scomber japonicus), Electrolytic water washing, Proximate composition, Color difference,
SDS-PAGE pattern
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Raw Mackerel

i
Beheading and Gutting
!
Meat Slicing and Seperating by bio—mixer
!
5C Washing with Tap water and Electrolytic Alcaline Water(pH 10)
!
Dewatering with centrifuge(600G/30min) ]
! l
Sediment(1st washing meat) [ Supernatant(1st washing water)
!
5C Washing again with Tap water and Electrolytic Alcaline Water(pH 10)
}
[ Dewatering with centrifuge(600G/30min) ]
I !
Sediment(2nd washing meat) [ Supernatant(2nd washing water)
I
5C Washing again with Tap water and Electrolytic Alcaline Water(pH 10)
|
Dewatering with centrifuge(600G/30min) ]
! l
Sediment(3rd washing meat) [ Supernatant(3rd washing water)

(38 1] 150 2A% Az 38
[Fig. 1] Flow sheet for the processing of mackerel washing meat
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[Fig. 2] Moisture Contets of raw and minced washed
mackerel muscles(TWW : tap water washed
EWW : electrolytic water washed).
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[Fig. 3] Crude Protein of raw and minced washed

mackerel muscles(Symbols and sample names
are the same as in Fig2)
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[Fig. 4] Crude Lipid of raw and minced washed mackerel
muscles(Symbols and sample names are the same
as in Fig22)
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[Table1] Changes the color value of washed mackerel muscle after Centrifuge
Variables L +a +b Whiteness
Control” 10.8+0.16"™ 3.8+0.18° 14.7+0.08° -33.1+0.32°
TWW1? 49.1£0.52° 1.5£0.04" 8.9+0.11° 22.6£0.20"
TWW2? 50.1£0.01¢ 1.0£0.01° 9.1+0.01° 22.8+0.03°
TWW3? 43.8+0.01° 0.9+0.01* 8.6+0.01° 17.9+0.01°
EWwW1” 43.5+0.56° 1.5+0.02° 8.2+0.06° 18.8+0.42°
EWwW2® 48.6+0.40" 0.6+0.12° 7.1+0.17" 27.3+0.32°
EwWw3” 41.9+0.13" 0.7+0.26" 7.6+0.04" 19.2+0.19"
YControl : Raw mackerel minced muscle, 2)’3)'4)TWW1,2,3 : Ist, 2nd, 3rd Tap water washed mackerel minced muscle,

IOVEWW1,2,3 :

Ist, 2nd, 3rd electrolytic water washed mackerel minced muscle

YMean+SD(n=3), ”Value with different superscripts within the column are significantly different at a=0.05 by Duncan’s

multiple range test
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[Fig. 6] SDS-PAGE Pattern of mackerel muscle supernatant
between electrolytic and tap water washed.(M :
mark protein, E1 : 1st electrolytic water washed,
T1 : Ist tap water washed, E2 : 2nd electrolytic
water washed, T2 : 2nd tap water washed, E3 :
3rd electrolytic water washed, T3 : 3rd tap water
washed)
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[Fig. 7] SDS-PAGE Pattern of mackerel muscle sediment
between electrolytic and tap water washed.
(Symbols and mark names are the same as in
Fig6)

%o] Smast Al A2l
Aok, ehugmEe] H79E 2
RISl ke el ge) S
o] SHITWW)ASRE Aalo] 248
EWW) 15ol% 2iRe] fRggel A tehgrt
(p<0.05) THAEF H3h= phgrof] AIRHTWW) -5
o el SARHEWW) 290 uls) 120144 28
A wo] oo aslslr). ANSolRe 15
o159 29 84 T AAG A3 Wl £
oJH(pe005)0F gL LS & A AUk 2
o1 39 e ek AL A0l o A
Si9lck. shel sk frelmal Molsk AHEA gt
. A ol SAlERol HIo Aokl A1

|y
als

)

.



S| gatsl=Ra) 133 A1, 2012

el 77k Bmgroluigiet. HAEL Yolx|t ZFo|e)
Oup ol SRS 23] o]4b] Aol T
s AT FoIHA BeUTHp<0.05).
FAEE o7 W A5 BAgle] DT B
MRS GAYh WAL 2844 Qs
gl Bl e WAES folgt 420 U
ERJQIT A7 G5l o5t thily sjelwsiE golst 2
3 ARG BolESS 2ASE 84 T band
o] F71% Mz} MopA T, Ha4 T band (205KD)
Bpe Frbshe Aaoldith. olefat Auk AN ofn

Arol| A EWW7F TWWRTH Ue Ao AzkEr)

References

[1] John, RW, Whitaker, S .R.. Water and Protein
hydration. in "
INC., Westport, Connecticut, pp. 50-85. 1977.

[2] Nishimoto,S.I., Hashimoto, A. Seri, N. Arai, K.,

Setting of mixed meat paste of two fish species in

Food Proteins", AVI Publishing Company,

relation to crosslinking reaction of myosin heavy chain.
Nippon Suisan Gakkaishi, 54, pp. 1227-1235. 1988.

[3] Jung, C. H., Kim, J. S., Jin, S. K., Kim, I. S., Jung,
K. J, Choi, Y. J. Gelation properties and industrial
application of functional protein from fish muscle-2.
Properties of functional protein gel from fish, chicken
breast and pork leg and optimum formulation. J. Kor.
Soc. Food Sci, Nutr. 33, pp. 1676-1684. 2004.

[4] Lee,CM, Wu, MC, Okada, M., Ingredient and
formulation technology for surimi-based products. In
"Surimi Technology", Marcel Dekker Inc., New York,
pp. 273-302. 1992.

[5] Park, HW, Trend of Electrolytic Water, The Monthly
Food Industry, 9(1), pp. 151 ~ 157, 1996.

[6] A.O.A.C., An offical methods of analysis, 15th ed.,
Association of official Analytical Chemists, Washington
D.C., pp. 62-113., 1990.

[71 Cho MS, Lee NG cho YJ, Effect of Hydration
Condition of Non-Muscle Protein on Gelling, J. Korean
Fish.Soc., 35(6), pp. 627-632, 2002.

[8] Lowry, O.H., Rosebrough, NJ, Farr, AL, Ranall, RJ,
Protein measurement with the Folinphenol reagent. J.
Biol. Chem., 193, pp. 265-275. 1951.

[91 Lee NG, Textural Properties of Jumbo Squid
Kamaboko as Affected by Edible Starches, J. Korean
Fish.Soc., 33(6), pp. 591-596, 2000.

[10] Lee NG. Water Properties of Electrolytic Machine by

Stainless Diaphragm and Effects of Electrolytic Ice
Water Storage For Keeping Freshness of Squid, Todarodes
pacificus, Jour. Fish. Mar. Sci. Edu., 18(2), pp. 293-301,
2006.

[11] Nowsad, A. A. K. M., Kanoh, S., and Niwa, E.
Thermal gelation chracteristics of breast and thigh
muscles of spent hen and broiler and their surimi. Meat
Sci. 54, 169-175. 2000.

[12] Wu MC, Manufacture of surimi-based products. In
"Surimi Technology", Marcel Dekker Inc., New York,
245-272, 1992.

0] & ZNahm-Gull Lee)

® 19934 29 : RAchEtaL sk,
AEFSHFIHAAD

o 19969 29 : RAYEkE ke,
NEFSHFIAD

e 19974 39 ~ 19984 29 : H
Afeta S EATE 59
79l

* 1998 3¢ ~ A . FEHSL

o) P
NEFT 205




<<
  /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


