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Effect of Forced-air Precooling on Postharvest Quality of Strawberry Fruits
cvs. Praratchatan 80 and No. 329

o Aa s a =3
dufdn Waifiaowiu’ et yneiesi” uasgnd AeAIRTS

Chaipichit Chuamuanphan1, Danai Boonyakiatz'3 and Supawadee Sriwongpet2

Abstract

Precooling of fruits before storage is a method to maintain their postharvest quality. The effect of forced-
air cooling on postharvest quality of strawberry fruits was studied. The fruits of cvs. Praratchatan 80 and No. 329
with an initial respective temperature of 22.89 and 22.19 °C were precooled to 4 °C. The results showed that the
strawberry fruits cvs. Praratchatan 80 and No. 329 had an average half cooling time of 28.20 and 40.82 minutes, a
seven-eighths cooling time of 90.21 and 124.20 minutes, a cooling coefficient of 0.03 and 0.02 per minutes and a lag
factor of 0.90 and 0.97, respectively. They were then stored at 0 °C and 5 °C for 10 days. The results showed that,
the fruits of cv. Praratchatan 80 had higher vitamin C content, total soluble solids and weight loss than those of cv.
No. 329. However, the strawberry fruits cv. Praratchatan 80 had less firmness, titratable acidity, phenolic content,
antioxidant activity, anthocyanin and storage life than those of cv. No. 329. Precooled fruits contained higher
firmness, titratable acidity, total soluble solids and antioxidant activity than non-precooled fruits. Precooled fruits
had longer storage life than non-precooled ones. The strawberry fruits stored at 5 °C had higher titratable acidity,
vitamin C content, phenolic content, anthocyanin and weight loss than those stored at 0 °C. The fruits stored at 0
°C were firmer and had longer storage life than the ones stored at 5 °C.
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Table 1 Postharvest quality of strawberry fruits cvs. Praratchatan 80 and No. 329 after being subjected to

forced-air cooling, and subsequently stored at 0 and 5 °C for 10 days

Weight Firmness Vitamin Antho- Titratable Total Phenolic Antioxi-

loss (Kg) C cyanin acidity soluble content dant
(%) (mg/100g  (mg/100g (%) solids (g activity
Method
FW) FW) (%) GAE/g (Mg
FW) GAE/g
FW)
Factor 1 Cultivar
Praratchatan 80  2.62° 0.69° 102.69" 10.78° 1.11° 11.70°  1058.16°  435.90°
No. 329 2.22° 0.82° 83.83" 12.24° 1.26 9.10° 1366.21°  556.27°
Factor 2 Precooling method
Non-precooling 2.45 0.74° 92.51 11.02 1.14° 10.18°  1184.89°  484.16°
Precooling 2.39 0.77° 94.01 12.00 1.23° 10.62°  1239.48°  508.01°
Factor 3 Storage temperature
0°C 2.26° 0.77° 88.32° 8.47° 1.15° 10.38  1189.19°  491.62
5°C 2.57° 0.74° 98.20° 14.55° 1.22° 10.42 1235.17°  500.55
Factor 1x2 ns * ns ns Ns ns ns ns
Factor 1x3 ns ns ns ns Ns ns ns *
Factor 2x3 ns ns ns * Ns ns ns ns
Factor 1x2x3 ns ns ns ns Ns ns ns ns

Different letters in the same column denote significant differences at P < 0.05,

* = significant, ns = non-significant

ansaiua
nsanguaunRuLLEue N AfiuesNagnIa e RRUNILIIINY 80 uaz 329 TingnugREndy 22.89
uaz 22.19 aeAnTafing ANSFL FaeatuSianTaeInA 1.75 ez 1.30 wasieini Tuszezinanildlunisan
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qranpiiivusazduasinn (il uazlizen, 2548) AanuaveIMsaRgUgRnaaRsefiuefiLnanTFlunsan
gnpfiflaudniusiudulfaendnuuduadeay  (negative exponential) Fslutdasusngnmnfizesuasnsed
wefianasedmai HasnuaansediuefHilgumniFuduuansnanenniaduann usudsmindwlyl 25 wifl
grumnfivasaansafiuefHanasiansnaidias

aNNenARBINLd HaaRsefiuefiHuiNezIIMIL 80 way 320 fiinaAniud naedilnmanld veauds
Favasiiazanetn i weninlaeniu anslsznaviuea WAAANITNIBIATFNUBLLABATEUANANAU InedeRUgeq
m@@m@d‘m@ﬁﬁmnﬁmﬁuﬁm@ﬁi@@mmmq‘immmﬂmm@@m@ﬁmﬁ (Olsson et al., 2004) AaAAABSNILNILINE
283 Cordenunsi et al. (2002) fiFnEuaaATesitesi 6 aewiug wudn famunimmisnianmuazeiiumnse ua
anTafiue Uy 80 uaz 329 fithunisangnugfiundiueniafuiiengmafuineununduaansed
Lufﬂﬁﬁ”laimummqummﬁ ﬁﬁlqmmqummﬁ%uﬁuslﬁmmammLﬂum?ﬁﬁmmm%’@umnLLﬂ@qﬂqn‘ﬁ'ﬁmmﬁu
HARHA LﬁlfaNamm@ﬁfqmuqﬁrﬁ'wxﬁﬂﬁﬂi:mumimLmu'aa%rfmj Astudnas A eI gas iNEIAMNINLAL
ﬁmmﬂqmstﬁﬁﬂmmmNammm‘lﬁmuﬁuﬂﬁ (mle waziifen, 2548)  uaamsediefiTILINETionmnfl 0 2w

a

sadea  HengniafiuinmuiundinagnsesiueTafiuinegungl 5 avmadsa  TannsiuiNENARNAD

gmpinazansndastinangniaiuine ldunay uwideadugauuginlisauinlindnuainenisasinunmn
(Yang et al., 2003)

a9l
1. NTANQEMATULILEUE N AT UNARATELLEIIUEWIL 1IN 1 80 WAY 329 HA1 half cooling time 28.20
uaz 40.82 117l MuARL Tannsanguuundaunsndasinmamnimuaziinaigniafuinsuadnsafiue K
2. AnNuAnsiesaeiufin linaansafiuafiamunInnIanIanIn doutlszneuniaail uazengniaiiy
S uAnAfaiu %mmmad‘maﬁﬁuﬁ 329 HRNEMIALTNHIUIUNTINGEINTNIU 80
3. Mafiuinmi 0 esnadaa ansninengmniuinerasnsediuefilduiuning 5 esinaadaa

vANA9BIIBY
UsIATY AWAILSA, 199 18T uaz H. Akagi. 2551. @nsasiuass “Wufwszs1mmiu 80", lana1seiaaansesiuess yadslasenismuany,
eraload. 3 w.
UATE NARUNA. el ansaduefTuinez TN 60. [sruvaaula]. Wi

http://Awww.rdi.ku.ac.th/kufair50/award/03_award/3-award.htm. (10 §nT1AN 2557).

Pl ynueiash uazdiBen Saunhu 2548, MeUfiRnevdsnafuieednuaeald. dinfiailedoualng ngamw. 142 u

Cordenunsi, B.R., J.R.O. Nascimento, M.l. Genovese and F.M. Lajolo. 2002. Influence of cultivar on quality parameters and chemical
composition of strawberry fruits grown in Brazil. Journal of Agricultural and Food Chemistry 50: 2581-2586.

Olsson, M.E., J. Ekvall, K.E. Gustavsson, J. Nilsson, D. Pillai, I. Sjoholm, U. Svensson, B. Akesson and M.G.L. Nyman. 2004.
Antioxidants, low molecular weight carbohydrates, and total antioxidant capacity in strawberries (Fragaria x ananassa):
Effects of cultivar, ripening and storage. Journal of Agricultural and Food Chemistry 52: 2490-2498.

Yang, B., T. Shiping, L. Hogxia, Z. Jie, C. Jiankang, L. Yongcai and Z. Weiyi. 2003. Effect of temperature on chilling injury, decay and
quality of Hami melon during storage. Postharvest Biology and Technology 29: 229-232.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


