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Evaluation of color and consistency of semi-cooked products made from

potatoes and carrots by pressure heating

Atsuhiro Nakano

Potato and carrot semi-cooked products were produced by pressure heating and evaluated for color tone
and firmness. For the potato semi-cooked products, nitrogen gas replacement packaging could suppress the
decrease in L* and the values of firmness were higher than those of vacuum packaging under the pressurized
heat treatment conditions of 110°C for 30 min. For semi-cooked carrots, nitrogen gas replacement was able to

suppress the decrease in L* a* and b* and the values of firmness was higher those of vacuum packaging

under the pressure heat treatment conditions of 105°C for 30 min.

KEY-WORDS : potato, carrot, semi-cooked products, pressurized heat treatment, color tone, firmness

F—IO—FR IV HAE, =V,

Ve A BR Y U EOBEO RN ST, K
HEPHA Y N, GBLEEDOTNTILLANKEATED,
ZOHROWMN T PWD 5, D EDH LT O
HIZTE 2 TH 5, HEECHBILITENT, B
K OLI B AL, PR O B AR D L S 73R
THDBHA BN EREMEDO FOINLEMTH 5,

BUR OB 3, LA ENEELREORET
BEINTOED, EENTEMFETR O 0TI
HLIZWZ &R, AMZ0 0N EATLE S &)
DB, —H, Ax (L) LEPEREREELT
HAEMALOROFEPHENIZZ ENDBVEETH
T EMHIONTNEMN Y, FEIADE L, B
IREAREBR AR LT B,

Z I TAMIRETIE, ARl X OEREREENY
RS ORI T RBAETNDL D, Ve A

R, ML, BEH, 7o S

EB XU vy vERRNT, MEMALENIT X 2 PR
mERIEL, MF En T SDE I DT E1T - 72,

X B 7 &

1) Bkt

Vv A ' (BEE R E, B3 O & EEO|
JIGHERE (BB, RF b« =Y DPG-400) #H\TTF
VT UM ERRE L, 13.5 ~ 15.1% O BRE A R I 0 72,
—vvv (Al 25) s AL 7,

(2) HiiALER
Ve AR, WEOHEE RS S HEBIZH - T 2 DE|
DIZL, R ELTT S v F 7 (#K80°C « 2043)

Eifotee = v viE, EES 1lemofglviz L, frd
O 6 AR Lze ZO®mYID Lic=v Y v AN
T, W HZ NI T 5 F 7 (@KI0C - 540) %

EiE SO Y

Y BOMBEALE RN IE U 72 8 P B 52 o By B Bl o B 7



20 FIF D O e A BB L= VY O MEILEE

1T,

(3) L « AN ALEL

BALER U 7238 bR 2, L bV b =548 CRH AR
(%), PET//NY 7ON/CPP) =M\ THEEH L, HZEW
OO X, Ak (EX) WX, ERERUEXO
SHOMBMMKEER U (K1),

K1 FHE&R &EMESR) 0N
. V¥ AAE  H = vV

IhoD@EXE, LU b bRREKE (HBSLER,
RCS-40RTGN) % H W7o R N2V EE 2 170, PaR
mm DEAES & U7z MTHEMELEE D 513, 105°C « 3047,
110°C « 3043, 115°C + 3043 & U7c,

(3) FEHEAT

Uy A EBLO= Y RGO SRR D W
T, et (=43 vy (3, CM-5) ZHNT,
L* (5% X), a* GRfy), b* GEf) AJIE L,

(4) 7o ST

PP EFAEED 3 »FTICONT, 7Y —FA—% —
((BR) 1176, RE2-330058) 2 M WC, MM T Z v Y v —
S5mmf%, M 1 mm/F, HAHEHE80%D &M Ttk
PO, ARMEE NS & UTHEMIEL 720

(5) Mk B

FERE 2 10°CTRAE L, alfERR20, 30, 40H DFfE
i DIEMIBRZTT - 7o, —MAERBUZ DN TR, e
FERFEH (R KBRS 4E) 2 0 T35°C - 48IREf Ky
#L, KBERHICOWTTFY ¥y ab— i (H kS
ko) 2 M T35°C « 200 A 1T - 72,

ERERBLUER

(1) ¥ + 74 TR O 3

Vv A B E O IRl O RS ER, LYTEREMS
WX BEEREX EFETHD, A5 (ER) wEX
RODBENMEERL, aBXUOPRBETOUEXTHE

Ao T (K1) SO/ (EX) WEXOL*O
KT, MEMBLBEP IS CREFHETTDO A A
T — FRIGMWHE T2 Z STk 3 EHElls N/,

K1 Py AMETERAEROEH

LR L NE%) o Rt b* ()

H7E 74.2+1.8a -0.8+0.4 17.5+0.8
a5 (2550 72.8+2.8bh -0.3+0.5 [N.S. 18.0+0.9 [N.S.
HEHEWH 745+1.3a -0.610.6 18.4+1.1

TE M B 2 :110°C » 3043, EFFSHICAEZE (tukey-
kramer, p<0.05)

V¥ WA BRI O M S ITOWTEIETM O IRAIE
NZERE LrckER, a5k (ER) SEXE LUEREMR
R, BEAEX I bE0EERLE (K2),
CORERIT, A (ER) OEXEB X UERERUEX
3, KAHOMBEVENS B 2 & T, HEUEX LD SR
FEREPSELIR B EITXD, RAEINEL B o7&
ZZ o,

0.3

0.2

0.2 b M

0.1 F

BRI (N/mnd)

0.1 F

7o
H7E

R (ER)  EREH
K2 CeHBObFRABRONCES

T MBSLEEZA:110°C « 304>, BFFFHICAEEZE (tukey-
kramer, p<0.05)

Vv A A EFHE O R (10°C - 40H) DFER
A0HZOFFH T AR (ERQ) WX B L UHEREMHR
WL, HEAREX & & I RAEED33,000cfu/g A
WTHO, KRERHENEIETS -7,

PbkoZ &po, MEMBMEIZ LS D v 71 E2H
M, ERERQECIOLORTEIET S 2 &n
HETH D, HEGELZLO XD bRKILHHEL
5 ENREI NI,

(2) = v 9 v OFFH 5 O R

= VU B O B R R LB & U e



ALHEE NS A UETERE il THFYE >~ & — PFJEERE No.18 2023 21

&, LY, af, PrORTICENT, HEUEKX, EHREHR
WEXMZIZFRUMETH D, A5 (R QXN
BoiExs R U (B2 BB, 7, sl E LTy 5
YFUTC « 5 HDOMEAETT - I BAE, LIEeETO
TEXTIRIZE CMETH - 720, a'B L Cp* I3 ML &
kI, A5 (ER) BELIBEWEERLU (F2
TB). ThoDfEREMS, 750 F 7Ty Y
VOBALBEENITE L 2 &2 &b, 'O T A &
NicEBZSZ T, £, MEMBNETET, BHED
BELAEL (R BEXTRAeMOBILLE L TED,
KEE AR O BB WX B L OEREROEX T, B
ILEIflcE B oM,

K2 ZUPUERBROBH

mLE WIERE L (153 o ORfy) pr GEf)
K2 47.9%0.7a 34.213.3a 45.372.3a

L AR (EX) 46.7+1.2b
R 488+ 1.5a

31.8+3.0b 43.1+2.5b
33.7t2.1a 45.6+1.7a
T HE 48007 3537 1.1a 44.8+1.2a
TIVFIT pr e
0 a4 (%) 474107 N.S. 32.1+1.5b 41.4%2.3b
90°C- 5%
EHRE 48.720.9 34.1%t1.1a 43.2+2.0b
HIFERICHEZ (tukey-kramer, p<0.05)

VY PRHEE O D e S IT O W TR RIB ) & I E
U, SZEERANTMA T, MM O &5
AT - 720 105°C « 304 LB X Ti%, HZEEEEX &I
LT, ax () SEXB IUCEHRERCLED N
TheRARIBNMEL BB EnRrank (K3 A,
110°C * 304MILEE X 5 & T'115°C » 305MLEL X T34 T D
AEARRX TR ICH BN - 7o (3 ks
U)o THOoDERENS, = vy v oRfERITEL
T, 105°C =304 LE X TIREAD LD D HBAFSG DI,
AR (L WEXE X UCHEKREREEXIEE DX
EMlg U TR KIG D5 < 75 0, 110°C « 3040 X 5

[ O sz W a5 =%
0.08 a

0.06 f ° o5

0.04 r

BARISS (N/mn®)

0.02 r

105°C+30%7 110°C-30%7

3 ZUIUHRBRONCE

115°C-30%7

HIFAEITHEZ (tukey-kramer, p<0.05)

X U115C « S0 X Tl = > ¥ U RFESH T s h
WHEIEEHINT B O TRRICINZZEZN B O RIT s - o &
EZohit,

=2V R O R (10°C < 40H) DR
Vv A B O PRAE AR DS R & BRI, A5 (3
K0 WX B LUHEREROENXY, AEOKXEE S
IZ— MR RRLA33,000cfu/e R TH 0, KRR PE
Th -7,

PUboZ &po, MEMBMIIZ X2 =2 30
i, BEREREEAITOZELITLY, TIUFLTOD
HEIZADDSTLY, o, PFOKTFEMHITESZ &N
RENT, iz, 105°C « 30/ LELX TIE, HEHKE ML
KX BLUEKR (HEK) WEXORKISNELBD,
110°C « 3043 % £ U'115°C » 304> Tl LB X TR KIG
HICHEZEN -T2 &S, Z VY U ERENO»
o GRARISTD FMHEMBGESEEL TS &
RENTZ,

E

TEMBMPIZ X2 Y v A BB L= 0 U R
ERIEL, P SOEEMGT Lic, Vv A
EHGRELE, HREHWLEICKD, L*OETZIH T
52 EMMuEETH O, MHEMBALEEZM:110°C « 3040 T
BEEUE LD LD bhlcSDfhEml o1, =
vV R, ERERQEICLY, LY o PO
KTFAMEIT 2 EM0EETH O, I B &
105°C » 30 TIREEULE LD XD bhic I DfED

PR AW
X #k

1) /NEF RSB (B (1994). EKFHBRREE, H5bd
SF-7-231770.

2) =N (BB (1998). &5 aliifrm b U O BLEE,
$¥B2000-23650.

3) PIEMETHE (BR) (2005). ANEYEA R iE#ITEED F
IV RO BGE 5k, FEBH2007-97523.

4) PIEMETHE (BR) (2005). &5QaiLo FIL KO
BUG ik, FEBA2007-97524.

5) REINELME (1992). Aantlie & MUEMHIE, Al
LGRY]

6) RHEDE (1990). KI5 43y 7k X 2 HEEO R
ER U OmE EKFLREO T & O Wik
Fan TRRA WA R an SO s i &, 19, 47-
92,




<<
  /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
  /CreateJobTicket true
  /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 /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /JPN <>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




