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Loss Assessment of Mandarin cv. Sai Nam Pueng during Postharvest Handling Processes
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Abstract

The loss of mandarin fruit cv. Sai Nam Pueng during postharvest handling process (from harvest to
packinghouse operation) was assessed. The physical changes of harvested fruits which went through and did go
through to packinghouse were compared. A total of 100 fruits from each group were sampled for estimating fruit
loss caused by bruising, fruit cracking, peel wounding, fruit-stem tearing and fruit-stem detachment. Thereafter,
they were storage under ambient temperature (30°C) for 15 days. Weight loss and peel moisture content were
determined at 5 day intervals. It was found that the highest fruit loss about 34.85% occurred at the washing step
with the most frequently found cause being peel wounding (16.27%), followed by fruit-stem tearing (10.32%). In
addition, fruits that did not go through the packinghouse had the best postharvest quality after 15 days in storage,
whereas those going through the packinghouse had lower quality.
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Figure 1 Postharvest handling process of mandarin fruits.
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Table 1 Percent fruit loss at each handling process

Handling process % Fruit loss
After harvesting 14.31a
Before entering packinghouse 25.28b
After washing 34.85¢c
After coating 30.00cd
After packing 29.03d

: Difference letter within the same column denote significant difference at 95% confident interval test by least significant difference (LSD)
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Table 2  Percent fruit loss in category during postharvest handling.

Handling process % Fruit loss in each category process
Bruising Fruit cracking Peel Fruit-stem Fruit-stem
wounding tearing detachment
After harvesting 0 0.36 0.71 9.96 3.91
Before entering packinghouse 4.20 0.70 14.69 4.55 0.70
After washing 6.67 1.19 16.27 10.32 0.40
After coating 3.17 0.37 17.41 4.81 0.74
After sorting 4.00 0.00 16.00 7.64 1.45
Average 3.61 0.52 13.01 7.46 1.44
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Figure 1 Weight loss of mandarin fruit cv. Sai Num Pueng held at ambient temperature

Table 3 Changes in total soluble solids (TSS) and titration acidity (TA) of mandarin fruit during storage

Days under ambient
TSS TA TSS/TA

conditions

Handling process 0 5 10 15 0 5 10 15 0 5 10 15
After harvesting 1.2 113 115 120 063 062 059 054 176 182 194 222

Before entering packinghouse 1.0 115 116 11.8 037 029 031 043 299 396 374 274
After washing 125 116 118 121 030 026 0.36 0.35 419 448 33.0 343

After coating 1.4 116 116 124 030 032 029 024 376 365 402 512

After sorting 105 109 112 115 040 038 031 028 264 288 36.1 415
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Figure 2 Change in fresh firmness of mandarin fruit during storage at ambient temperature

'
aal

funfiuanaaulngliiudunenlng ﬁﬂ'wmmLL‘LiuLﬁfammmlmqqﬁummmﬂﬁu%ﬂmLLﬁqmmmLLﬂuLﬁ@

ﬂﬂf;l"] @mmwsl,ﬂ@Lﬂmnu@ﬂmumu@uj "Q’mﬂqi‘l,ﬂ‘]_lﬁ‘ﬂ‘]ﬂqN@@NWH@HL%’TINP@U??@LL@ NZ\]@N‘V]N’WLLH’]?@’]\? ‘W‘]_I']’]JJ
mm’mLLuuLuﬂuﬂwmmumuummmmammnm (Figure 2)

F9150IHA

al

a A a4~ A a o o \a o 2 g
nsgry@sannisiiaunaiulaenduiniga Taainainnssindonalis arauazunan vinliluduneunds
ANUNENFRIANEATY (FTU99N19TUAY NIRRT NTARBURY WATNIAAULNA) AR TeNANALAT LS (ansad
wazAniy, 2546 ) Tnauuaiifnawinlinadugodsnnuauuaziuqanidaqdunduas lsadinanalddaau Tudou
1e9AANILHeNINUdEN LA ndulae il udunenlanaAranuuinde AN g Az adN udunausnge
FRdgnnaviu NaY uaznszunn aenani lidumaniuinauisdinasaAinuuiuilonanas uazwudnduni ans
LARBUNY 119 #19LARDURNFIINTNR (ANd9u) uazduiiunsnaeuialulsednussg (Tunsunisiadauia uazn19An

= P v |y Ay A & a | 9y o ' o Y ] P =
1) Ansgeydathwindeandnduilidiansedeuin Wy &undinisaunng uarduidunisdnanazinindand
Tuszuinansaudnesinliansindesuiasssuaaniey lunaduusdougodell daalinsduansinilananisgoyde
ANTUIBINAFN S

a9l
o \ o Py Y X a o o Ay Ay ¥ a a
nsgry@sdaulunlunszuaunisdnussaduatsunils  Ainannissindanad ldfdamalifsaunaainnisia
wnsiuwaasionaliing Swunsiifisauenadenasanninmnsfiuineaesuaduansnield  wazkaduniiou
nazuaunglulsednussy Haoudusnnndnduinliinuiuneulaae aanndeaiu UONA (2553) N989UINNIE VAT
YRINAR ANV LN B L AFHN AU WIIN AT LN IA DL 9ARE LN WANFANSTY

AURLAM
s o A o < o o = o o o
rereuAAutuinnIsumalulatuaINIafinnen  A11IN9IUAMENITNNIINIIgANAN T AN TATIL ALY

a o oo N o s = o A , e o P a

788 waranindswmaTulagnasniaiuings  amananaeides v w’luﬂf;'m'my,m"]xmm‘mmmemuﬂuma‘

Anun3ae

£ a
LAaN&1921984

prle ynueifiess, A deewdl, assansned Wiueng ez UB1A iWeuquma. 2554, nnsdstifiunugry@elunszuaudanmds
mimummmmmmﬁuwuﬁmamm N9EIIMLAARTINERT 42 (3 ALAit): 85-88.

unua giaz. 2553. AadEmaannmenafifiuresadanetinalnensinasssduaziitenssainansuds. AngninugiBoanin.
wwAnenaedeslud. @asluad. 139 i,

A11InaATEgRaNIaNEAT NITNIILNERsLATanInl. 2555, farar uaztfunaniafuineanandndumemou nawmile T 2555. o.
wialedu \IARRANT . 10900 &uiTeanau. [aawlal]. UMANTNN:
http://www.oae.go.th/download/fruitData/ComparisonOrange54-55New.html (2 ﬁqmﬂu 2556).

gansal ae7nqn, 3110 de1nge  uaz@nos Aviud. 2546, Msdsfiuanudamavesdnlungudn@aonaunaainisiufion. anu
Anennamainiaiufian. ananedadesna. 73 ui,




<<
  /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


