dninveauana nizaauInMAIAnIEy

NenuMNenTuauysl

Y a d a 1a Y
ms‘dizqﬂvﬂ%mﬂuﬂimmuﬂ‘!uﬂszmuﬂmaﬂsgﬂm LNBYNUYINIUUN

Application of Ohmic Technique in the Osmotic Dehydrated Ripped Papaya
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Research Title : Application of Ohmic Technique in the Osmotic Dehydrated Ripped Papaya

Researcher : Dr. Pramoun Srikalong

Faculty : Agro-Industry Department : Food process engineering
ABSTRACT

This research aimed to study the processing of os.motic dehydrated papaya with ohmic heating,
compared difference maturity of papaya with 3 level (P1, P2 and P3) and also compared différence
voltage with 5 level as 0, 100, 150, 200 and 250 volt. Then osmotic dehydrated papayas were analyzed
chemical and physical properties. The result showed that the ripe of papayas were increased, total
soluble solid and reducing sugars were also increased after ohmic heating. Interestingly, ripe of
papayas with P3, which treated with ohmic heating at 100 volt, showed highest in amount of total
soluble solid. When ripe of pépaya were increased, moisture content of papaya after dehydrated was
decreased. ~ Moreover, when ripe of papayas and voltage were increased; .hardness of osmotic
dehydrated papaya decreased. When ripe of papayas were increased, the color (L*) of osmotic
dehydrated papayas decreased while a* and b* increased. The sensory result showed that color of
osmotic dehydrated papaya at ripe of papaya with P3 treated ohmic heating at 100 volt had high
acceptance. However, odor falvor texture and overall liking exhibited non-significantly acceptance. In
order to investigate structure and transformation in cells of osmotic dehydrated fresh papayas, fresh
papayas was treated with varying voltage (0, 100 and 200 volt) were analyzed by Scanning Electron
Microscope (SEM). The results show that cell structures of osmotic dehydrated papaya were changed.
Therefore, the damage of cells was increased when voltage was increased. The study showed that

ohmic heating technique improve process performance and reduce the duration of osmotic dehydrated

papaya.

Keywords : papaya, Osmotic Dehydrated, Ohmic
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Maturity Voltage (V) TSS (°B)
P1 0 52.33'40.58
S 100 53.67%+0.29
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P1 200 | 54.17"£0.29
Pl 250 53.67" £0.29
P3 , 0 53.67% +0.29
P3 100 55.00"+0.50
P3 150 53.83°%£0.29
P3 200 55.17"+0.29
P3 250 54.83"°+0.29
P5 0 54.47°°£0.50
Ps 100 5616029 -
P5 150 54.50"°40.50
P5 200 55.33°£0.29
P5 250 55.33° 20.58
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Maturity Voltage hardness color
. ) (N/m’) L* a* b*
P1 0 35.9544.00 41.81%1.65 14.78°+0.77 5.02°£0.97
P1 100 333774510  41.61°%¢1.28 14.75t0.58 5.07°£0.66
P1 150 31354596  42.63°¢1.95 15.33t0.86 5.11%0.21
P1 200 27.78%44.48 43.58‘11.04 15.59°0.64 5.47°%1.18
P1 250 26.14°+3.00  41.88%41.75 15.02°4041 5.55°40.74
P3 0 26.98"42.33  39.18°+0.97 18.22°:0.32 7.41°:0.94
P3 100 269642.04 38.95£0.94  18.47°40.67 7.47°+0.86
P3 150 2510272 39.11°%1.62 18.67°:0.67 7.81°:0.63
P3 200 2425%3.23  39.20°%:1.80 1847°+1.01 7.87°:0.46
P3 250 22724290 39.41°40.99 18.76°:0.32 8.24%+1.39
. P5 0 24.64°+3.81  37.40°:0.92 21.05%0.92 10.31%£0.94
: P5 100 23.91°42.66 38.19%0.63 21.09:128 1049%1.68
o P5 150 23.00%#3.70  37.95°30.36 20.14%0.37 10.43£0.93
P5 200 22.5844.62  38.87°+1.28 20.99%1.28 10.70%£1.67
P5 250 16.4241.79  37.11°:0.88 21.48°:0.32 10.80%1.17
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Hunter color value : L lightness (100 = light, 0 =dark)
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a =+ show redness, - show greenness

b =+ show yellowness, - show blueness

] 1 14
’t)EJNﬂdJuEJﬁ'IﬂﬂmNﬁﬂﬂ (p< 0.05) Tﬂmﬁaszﬂ'ummqﬂmmmazﬂmwuﬁumﬂammnwﬁ

a

o L4 Y { 1 1
uwrTilianas @loun 3001350 wazame, 2010) lagszAuaugni 1 famnuadian

1 A

: figa dmszdaunugni 2 uez 3 Tilanuuandniunsada mauas @) tasidmis

o o =

v ¥ [} . 14
: (%) T Iuwuivediiedfameada (p<0.05) eszduaugaveNzasnomu Iy

<




36

4.4 ﬁn‘u1'E1’n‘yamnqﬂixm71&’uﬁ’maauzaznauﬁ%mmzﬁ'@

nnmsihugasneusdueLLRsimUMIfaienande 4.3 Tagidenuzaznenugn
as [ = g o 3 ar ra v aw
JEAU P3 TﬂﬂﬂﬂLﬁan%mﬂsmmmmummazmﬂ'lﬁ'mwmﬂmmsuﬂf@n(ﬁmum%ﬂ
erenansuazmn TuTadureseme'lne, uii) uawmusamwaaumnmmﬂmmu Pl
uag P5 Lﬁaamnﬁszﬁummqﬂ Pl ufgfinnuudensoufmangan 8% suaudySin
S g s S o @ o :ll s
mammm~mﬂmﬁuwmﬂﬁmanmmu'lﬂ dnsuse AUAINN P3 LA PS Hullsum
Gumufua‘nazawmﬂmaaiumawmmzaumnnm umuafmwmmswﬂummﬁﬂ P5 iy
a1yl Feviuiise gAungn P3 Suminzaudigaiivsi luiasnageuniseeusima
Ussamduda Tas143% 7- point Hedonic scale scoring test LAAIGIATIIT 4.4 WUF1 17970
T 4 A o o ' o P 1 A e oo ow
asrindvesnszua Iiihidsduiinadeszsdunzuuunnurevve s Sod1el Udyddgna
e 1 1 o o 1 Yar A é
ane (p<0.05) lassndiuanedng 100 Toad ldsunsuuuausoUNINA Y qa #e lifinnu
UnnAIMINERAR ARG 0 tag 250 Taad UATANULANA N AE AR UAI RS
fnd 150 uaz 200 Toad

s

a 1 ] SN t [V [} v o aa
AunaU Wy uAneNINUA liflanaumndsiusdreiitod YNNADA (p<0.05)

uAMANUA1ANE 100 Tmﬁ"l@’f%”uﬂzuuumsﬂau%'umﬂﬁqﬁ »

Ausad wudt udasnInund ldanuuand e ue g et Sod AYNTaA
(p<0.05) udﬂ'mﬂmhqﬁﬂt‘f 0 Taad 5uasuuun sveNsuInfige

Ao dudia wuh zmavmmuum"qumwmmﬂmanuama Woddgynieada
(p<0.05) u@AIAMAIFNS 0 Toas 'lmmzuuumsﬂamumﬂ‘nqﬂ

o o a

AUAUFOUIY WU uAAE NS MIUA liTaNuuaaa e e Tyd WN1TDA

<

(R ] o o o o . ar N {
(p<0.05) UAMANUA19ANG 250 Trad "l@’fsmzuuuﬂﬁﬂamumﬂﬁqﬂ

M3190 4.4 wansnare U ST AT aveINzaz Nl SR UL

Voltage sensory
V) a ndu™ e ioduia ™ ANNvauIIN™
0 5.26ab:h-1.55 4.92+1.66 5.26+1.60 5.60+1.37 5.36+1.50
100 5.54°+1.36 5.08+1.59 5.02+1.58 5.26%1.50 5.30+1.39
150 5.06b:tl.54 4.-94:hl.63 5.00+1.86 5.20+1.63 5.34+1.47
200 5.06b:t1.54 4.94+1.63 5.00+1.86 5.20+1.63 5.34+1.47
250 5.18ab:t1.59 4.90+1.61 5.18+1.69 5.44+1 .46 5.46+1.43

v 1
mnemg : Asonysishidumeiulunndueermuanaessusd it IQNada (P<0.05)



37

: ¢ 1o Yy v v
45 asmzinuazmsnldsumlainslusadvesuzasneurdnsuuienlandes

d
ANTIAUBANATDUMDVUTNY (Scanning Electron Microscope)

nnmstwzaznsurdneuuisFIuMAmBenaInde 4.3 Taaidenuzaznennugn

]
=

ar Y = < { 3 [ ra ] Y ]
530u P3 TaeRmidenninaindSunavealsfinzas Idimuandimsusdy uagaussdaiiod
IENINANNGNTEAL P1 wag P3 udahwzazneusoneuuisfiniunszuaumsidanudon
¢ a o T v @ o 4 v
uun Tevindni lsa1nnuaiedng 0, 100, uaz 200 Toad uazuzazneaa lilasranigilsranas
=] o 1A Y g ] da &
malasunlaimelugadvesuzazneugdueuuisdiondosganssmisdnaseuuuuany
1 9 o =g a A 1 ] [
(SEM) wunlnssariemelumadvesuzaznelimsnlfsuulauiiodiunszuiunisdien a
d' A' =3 s o d' t ) o =1
A 4.9 Taediau/Souifoudunn a nidunmfigennuzasneaadnrasragazSinung
] =1 Y1 A o T £y Y o A o 9
JUnAd Feezmuldndoweazne ludunszinumsdund i lUussus nuae Tnseadag
¢ A 4' ) A 9 '3 = o et
veuranvzamslaoulasnenin. b felassauradvosuzaznaiimsiior uazsiyads
4 o 1 d a 1 1
anuFente uaziisvhurazgnenidiunseniuns Iaudeouuvy levudnfiauaig
Qs o o P 4 a { ) '3
dnd1fh 100 Thadudnildugdn Tassardrsvsuradazifinnisilaounastnn ¢ 4o wad
WNAMSTIMIBNINAIINLDLAB NHIUNTZUIUMIRY LAZA W d AN INUBINLAZABIHILASE
d a { . o o e & d a
mumsianufeunuuTevuinfianuatsdnd Wi 200 Trad Felassatrwessading
[ Y v 0
anudemnnafiga lagszdwwanensgaduuesmsasarsiiniad 9 lunsuroy uag

v ]
anyusilod iAoz azNoUT Lo ULT



A 1 d ra Yy v Y da d
NNN4.9 21]5'Nﬂ"lchlulcﬁﬁﬁﬂlﬂﬁﬂzazﬂ@!!‘l’ﬂuﬂﬂl“ﬁﬂ'JfJﬂﬁ?JQﬂqﬁ?’liﬁﬂu@tﬁﬂﬂi@u

Huyuanu (SEM)
(a) HZAzNOAA
(b) uzaznonsBueLURI Yo 1938y © Taad)
(¢) uzazneusoueLRIHAs U IWH 100 Thad

IQI ] 4
(d) vzaznousduaUUrIHIUNsua 1WH 200 Thad




o "

.

UNA 5

ﬁgﬂwamsﬂﬂaamaz%’maummz

5.1 agwamanaass

=2 Py 1o Y 9 . ¢ a
"l]1ﬂﬂ'l§ﬂﬂ‘k]"lﬂ'i$'ﬂ'3uﬂ'liNﬁﬂﬂzﬁzﬂ@u%ﬂm@‘ﬂuﬁﬁﬂ'JEJﬂizLLlel‘V‘lﬁ']LLUUIﬂWEJEJﬂ Iﬂﬂ

ar

nssuiisuuzaznoifinnugnuand e 3 sgau Ao P1, P2 uaz P3 uazldaszua IWfhad
1 o o 1 [y o A (4 g o t
anuARdnduandeiy 5 szdu fle 0,100, 150, 200 waz 250 1and Rnduri ldugly
{ a 4 o o
msazatey lasanaududu 40 eermusad win 12 $aTus udrlSuanududuves
9 a ¢ 9 o Ty ) o 1 P=% Y
msazmeglasd iR 1A 50 eseusng udniwzasne llugaesuasy 12 42 Tue RuswiRerdu
3’ a Y 9 ;j a d o o a
41 Tnanuanududuvesmaazmes lasailu 60 uag 70 osenusna Wi leufigamgll 50°C
<y Y_ o n |a N T S A & s 5
w17 F2lug udnh lilffinsed nud fesgduanugnussuzagnomuiy USmavsuds
P y & o 1a 4 4 @ o ¢ 3 Y
hazae lAnanuandensusdusziiuiy Tnsugazneanugnszdu p3 irumsldnnuiou
¢ a Ao 1 Y4 A |a g o 9/3 o va
wunTevudnnianueiesing 100 Taaq TSuavewdsnazals lanwmuandsmsusouunn
d 4 o A 4 & o T N g 9
Nga 1aiioILAUANUYNVRINLAZNBNVAUA NUFUNAIMIBULASIZAAaLANToY ALS S
[ J [ 4 T v & A 4
AntzanaulossAUATINENYBINEAZABIAZAIAINA 19ANONAY Tasugaznanugn
o 1 v o o d A @ { ' 4 @
s2AUH P1 A1ndNe1edng 0 1aad fAussdauniige A1 L* anauiiossauaugnues
» A & . N 4 & & o
YLagNNNAULART a* 10g b* NNAUBILAVAINEAYBINZaznBINN TN uaziiioil

s @ @ [ a o
yrazneuadNeLLRs lnageuaureumMaseamduda TnodadonandSiavesuden

¥

o @ ra ' ] Y '
Aza18 1NN UANAINITUFDUUAZAILITIAA FldnonuzaznonnugasEAuf P3 wudh
' A 1 o o 4 o - [} a
ATHUUAIINYILVBIAITNANUAANEG 100 TIaA 'lﬁ’imzuuummafaumanﬂ AIUNDY
2 )
SEA HeduAa tazANUYes Y 1ATUAILUANYL IHuANA T UN SR uaziiaih
ra 9 At ¥ 9 ¢ a 91 v v o
uzazuroNIUURIRMIUNTZUIUMS IaNuS oy Tevuiin 1¥a1nua1efng 0, 100, ay
o ' a o ra
200 Taq uazuzaznedan "l,ﬂma%mgﬂmuazﬂmﬂaUuuﬂmmaiuwaammuzasﬂaman
9 ) 9 ca o i 1 Y I°4
BULNIAUNABIFANTSAUBTAATBUULVUANY (SEM) w1 Iaseadrenieluyadues

= = A ' a o L 4 g
Hxa:ﬁﬂaum‘ilﬂﬁﬂuuﬂadLllﬁlmuﬂiz'lj’mm‘imx‘l”]i]&’Lﬂﬂﬂ’JmLfTEm1EJ§J1ﬂ"UuL3J’é]‘151fmﬂ’313J

b w 4 &
aedng Il iy



L1

o)

»

40

5.2 YoiaruauUy
4 d a dy a @ ¥ ' 3/
5.2.1 w5ee levtuiinid I5unmswannduuuuuamsie Wazalnluns1dau uay

a wa 1 = qy ] =t g/ o Py I ] [ dy -4

M3 iReY usevsziivisfuduionssedesiinmslaouulas 5 uriusosRuiuoes
o ] ~ y 4 i

UBIA INTIZURNUT 09819 NS BN AN MBI INNITNARBINT BT28281A15 1FIUR 1IN
X o ° 1 [y 4 o a v a o
garainmnaaes e1vdeshidum ludnyasnanratsvie iesnninguudazysiial
VUIANAAY

F 4
5.2.2 iy ludunouvesmnaasslurivesnmssunmfugamail asswiet

Y

= 4 PEY A 4 do ydo o q ¥ P v :
Nﬂ'lil‘l]ﬁﬂuu‘llf’l\‘iblﬂ‘ﬂ'ld HBINNATIUADIAATDUNAIRNIULIAN Vl'lalﬁﬂ’J'IﬂJ!.‘VIENﬁiQui’)ﬂﬂ’J’l
9/ d’l o LYY .
15 191A5 8990 11ITA
[ a a o 1 o ay 9 A 1 kY
5.2.3 'Jﬁqﬂmfl%zmm‘nmm"lnmsmum"hmu ma"lumsi%nm“lumsmamiu
s’nill a ‘

J = Y = A g 9/ = o o d? 9
UAASNINUUAUUUIUIULN hlll LWiwaﬂqﬂummﬂﬂ'su1um€1um’51‘ﬂaﬂuuﬂmmmu"lﬂ

]
=y

o ¥ Y a a Y
ot iddeyai Idifinanuranaiala



LY

VIO

a a J Y ‘
ASUIATHENINITWIEIYE. 2545. nIgnIIunuAsHazannsel. (918914010 hitp:/www.moac-
info.net/. (15 NTINHIAN 2554).
b v
¥aa1 1A, 2537. MmsAnvIgniwavesTunanuduluemshlidemduiszdning
) .
' o Qs a a a da
uws lunszuaumsasitesnvne mIsaoussauena Tudn. InetinusInanssu
o a a a o Y] s
AMARTUMITUNR. AIU1IAINTINOINT ABSININTTUAEAT, aa1iuma Tuladnse
DUNAITULYS, NTUNHEI,
4 an o Y] a o 4 a L4 A a oy
A39ns Tsaued, laanayg mgduniiend uazdlansel ygyafiaduai. 2550. vaveslerh
] 1 A a g { a o a
dumegasmsaamsiudondimsAuinslvesuzazne. MAINTIING AR
a ¢ a o & ¥ 2y
Memaas unanededalng, uasdgy dhdeldan
www.phtnet.org/download/FullPaper/pdf/2ndSeminarKKU/af077.pdf (25 Hu1au 2551).
o o o a Y Y o Y4
Towna Inen3sanl, eryins udeda uaznuaddsw udeda. 2010. drfiganmvesuzaznewusg
g1nelagldmadausuainaiiuseu. a1sdlszgunisismsvesuninede
o ey Py
INBATAEAAS ATIN 48 (ISBN: 9786167262352). 3 - 5 AUAIWUS 2010. AFUNWA,
4
szura fsnnag. 2539, nssuauns Inanudeuthdulesadronnuieouainnszua Trldh
= a I Y a a o
Taonse AneiinusIneImaasuminds f1e3ne1maniniIzeInts ans
gAmNAITNIAYAT, dotumn Tuladnszaemndudmammsmanszaly, agammne.
Sau dpadly Ty uaz Wlasn ygylug. 2541, maden e Tuladuazmsedns lundadn
s/ £ Y] @ A 1Y) 8 a a I'4 s
uazwa Ifeuudeszauniausou. ningasinousy andriInomansuazina Tulad
A138IMT AUZBATINATTUAYAT, UM 1ING1AUTE 11N, Folul.
a a ) 1 a o 3 o) o w a 4 o o 4
ANws Audw. 2524. Ingietuluemis mu 1. Wudased L dninAuduvInedunyasenaas,
AZUNWA,
ar & a o s = o n’: a o @ a 4
.2535. Jaquptueims lunannusioms. WuWasen 1. duindiuw
a a 4
UNINAUNBATAIARAT, UATLTW.
v Aaw a 4 ~ 1 v =t a v
anivteInemaasiazina luladuvstseme lne Fhema TuTagomns). 2552. wa 1 dauas
uazgmsdsuilysguamlaeldasazate. it lden
http://www.tistr-foodprocess.net/download/article/fresh_cut_th.html. 15 4n31AU 2552.
v av a o =) 1 A
anfuIleInnenaasuazina Iu laduvsdssmeang. wld. maTuTadmsulsgalens 4.
=Y o us;’ ~ =Y o v Ay a o ~t t
WUNASIN 1. TIssnunaardudseineenaasuazma luladurelszmealne,
AFUNWA.

a @ o a °
ﬁ'l‘ll']mﬂIuIﬁaﬂTﬁﬂumﬁ‘ﬂNﬂWiLﬂHﬂﬁ UNTINYIQUNHATAETAT INYUVYANWINLLETN. 2551,



.

42

ﬁuﬁ:uzazﬂa. ihielden http://ait.nisit.kps.ku.ac.th/ple1/Papaya/papal.php (25 UNAY
2554). ' ‘

osfiu Fulszew. 2546, msououe. Muaid 1. madyunalulagemns. aa
Means MN8N, ATUNNC.

gousd Sauriug. 2533, ndnmsiwtana 18162635 Osmotic. AgaMNA, 20(4):240-245.,

Ali, ZM., L.H. Chin, and H. Lazan. 2004. A comparative study on wall degrading enzymes,
pectin modifications and softening during ripening of selected tropical fruits. Plant
Science. 167:317-327.

Allali, H., L. Marchal, and E. Vorobiev. 2010. Blanching of Strawberries By Ohmic Heating;:
Effects on the Kinetics of Mass Transfer during Osmotic Dehydration. Food and
Bioprocess Techiology. 3:406-414.

Allali, H., L. Marchal, and E. Vorobiev. 2010. Effects of vacuum impregnation and ohmic heating
with citric acid on the behaviour of osmotic dehydration and structural changes of apple
fruit. Biosystems Engineering. 106:6-13.

APV Baker Company. 1993 . Ohmic Heating Update. Food Engineering. (September):39-42.

Arther, D., and P.R.,Ashurst . 1996. Fruit Processing : The manufﬁ(;ture' of preserves flavourings
and dricd fruit. Cambrideg.

A.0.A.C. 2000. Official Methods of Analysis. 17"d. The Association of Official Analyticial
Chemists. Gaithersburg, Maryland.

Charly. H. 1982. Food Science. 2" ed. John Wiley and Sons, NewYork.

Fatterman J.C . 1928 . The Electrical Conductivity Method of Processing Milk. Agricultural
Engineering. 9: 107-108.

Fernandes, F.A.N., S. Rodrigues, O.C.P. Gaspareto, and E.L. Oliveira. 2006. Optimization of
osmotic dehydration of papaya followed by air-drying. Food Research International.
39:492-498.

Filiz I., Y. Hasan, and B. Taner. 2006. Peroxidase inactivation and colour changes during ohmic
blanching of pea puree. Journal of Food Engineerir;g. 74: 424-429.

Getchell B.E . 1935 . Electrical pasteurization of milk. Agricultural Engineering. 16: 408-410.

Huixian S., K. Shuso, H. Jun-ichi, I. Kazuhiko, W. Tatsuhiko, and K. Toshinori. 2008. Effect of
ohmic heating on microbial counts and denaturation of proteins in milk. Food Science

and Technology Research. 14: 117-123.



43

Hung N.L., and V.K. Jindal. 1992 . Pasteurization of fruit juiccs using a continuous flow ohmic
heating unit. Thesis No.AE-93-13. Bangkok : Asian Institute of Technology. Bangkok,
Thailand.

Icier, F., Yildiz, H. and Baysal, T. 2006. Peroxidase inactivation and colcur changes during
Ohmic hlanching of pea puree. Journal of Food Engineering, 74, 424-429.

Islam, M.N., and J.N. Flink. 1982. Dehydration of potato. International Journal of Food Science
and Technology. 17:387-403.

Jain, S., R. Verma, L. Murdia, H. Jain, and G. Sharma. 20i 1. Optimization of process parameters
for osmotic dehydration of papaya cubes. Journal of Food Science and Technology
48:211-217.

Karathanos, V.T., A.E. Kostaropoulos, and G.D. Saravacos. 1995. Air-Drying
Kinetics of Osmotically Dehydrated Fruits. Drying Technology. 13:1503-1521.

Lakkakula, N.R., M. Lima, and T. Walker. 2003. Rice bran stabilization and rice bran oil
extraction using ohmic heating. Bioresource Technology. 92:157-161.

Leizerson, S., and E. Shimoni. 2005. Stability and Sensory Shelf Life of Orange
Juice Pasteurized by Continuous Ohmic Heating. Journal of” Agricultural and Food
Chemistry. 53:4012-4018.

Lerici, C.R., G. Pinnavaia, M.D. Rosz, and L. Bartolucci. 1985. Osmotic Dehydration of Fruit:
Influence of Osmotic Agents on Drying Behavior and Product Quality. Journal of Food
Science. 50:1217-1219.

Lima, M. 2007. Food Preservation Aspects of Ohmic Heating. Handbook of Food
Preservation, Second edition, London : CRC Press, 744 — 748.

Lima, M., and S.K. Sastry. 1999. The effects of ohmic heating frequency on hot- air drying rate

- and juice yield. Journal of Food Engineering. 41:115-119. .

Luna-Guzman, I., M. Cantwell, and D.M. Barrett. 1999. Fresh-cuf cantaloupe: effects of CaCl,
dips and heat treatments on firmness and metabolic activity. Postharvest Biology and
Technology. 17:201-213.

Mizrahi, S., I.J. Kopelman, and J. Perlman. 1975. Blanching by electro-conductive heating.

International Journal of Food Science & Technology. 10:281-288.



a4

Moreno, J., R. Simpson, M. Sayas, I. Segura, O. Aldana, and S. Almonacid.2011 Influence of
ohmic heating and vacuum impregnation on the osmotic dehydration kinetics and
microstructure of pears (cv. Packkam’s Triumph). Journal of Food Engineering.
104:621-627. |

Moreno, J., R. Simpson, N. Pizar{o, K. Parada, N. Pinilla, J.E. Reyes, S. Almonacid. 2012. Effect
of ohmic heating and vacuum impregnation on the quality and microbial stability of
osmotically dehydrated strawberries (cv. Camarosa). Journal of Food Engineering.
110:310-316. |

Moses D.B. 1938. Electrical pasteurization of milk. Agricultural Engineering. 19: 525-526.

Ockerman H.W., and J. Szczgwinski. 1984. Combined effects of electrical stimulation and
methods of meat preservation upon the survival of bacteria. Journal of Food Processing
and Preservation. 8: 47-56.

Ozkan, N., I. Ho, and M. Farid. 2004. Combined ohmic and plate heating of hamburger patties:
quality of cooked patties. Journal of Food Engineering, 63:141-145.

Palaniappan, S., S.K. Sastry, and E.R. Richter. 1992. Effects of electroconductive heat treatment
and electrical pretreatment on thermal death kinetics ‘of selected  microorganisms.
Biotechnology and Bioengineering. 39:225-232.

Pancoast, H.M., and W.R. Junk, 1980. Handbook of sugar. 2" ed. AVI Publishing Company,
Westport., connecticat.

Pereira, R.N., R.C. Martins, and A.A. Vicente. 2008. Goat Milk Free Fatty Acid Characterization
During Conventional and Ohmic Heating Pasteurization. Journal of Dairy Science.

91:2925-2937.

Ponting, J.D. 1973. Osmotic dehydration of fruit : Recent modification and applications.

Process Biochemistry. 8:18-20..
Ponting, J.D., Watters, G.G., Forrey, R.R., Jackson, R., and Stanley, W.L. 1966.

Osmotic dehydration of fruits. Food Technology. 20(10): 125-128.

Pramoun S., Thanit M., Pongpat S., and Ekarin K. 2011. Effect of Ohmic Heating on Increasing
Guava Juice Yield. International conferrence on Biotechnology and Food Science ;201 1.
1-3 April 2011. Bali Island, Indonesia. P. 122-125.

Ruan, R., Ye, X., Chen, P., Doona, C. and Taub, 1. 2002. Ohmic heating. Nutrition Handbook

for FoodProcessors.: Chapter 19. London : CRC Press.

<



45

Sandrine C., E. Godereaux, F. Zubecr, and A. Goullieux. 2001. Processing and stabilization of
cauliflower by ohmic heating technology. Innovative Food Science and Emerging
Technology. 2: 279-287.

Sanjay S., K. Sastry Sudhir, and K. Lynn. 2008. Electrical conductivity of fruits and meats during
ohmic heating. Journal of Food Engineering. 87: 351-356.

Sarang S., S.K. Sastry, J. Gaines, T.C.S Yang, and P. Dunne. 2007. Product formulation for
ohmic heating: Blanching as a pretreatment method to improve uniformity in heating of
solid-liquid food mixtures. Journal of Food Science. 72: E227-E234.

Skudder Paul J. 1989 . Ohmic heating in food processing. Asian Food Journal. 4: 320-324.

Wang, L.J., D. Li, E. Tatsumi, Z.S. Liu, X.D. Chen, and L.T. Li. 2007. Application of two-stage
ohmic heating to tofu processing. C hemical Engineering and Processing: Process

Intensification 46:486-490.



46

MANUIN




47

o "

MAFRUIN N

MIIATZHMIATA MEMN




48

ad o d =
WMTAATITHMUA
a d &'
1. MIAATIEHUTNUA1IUTU (AOAC, 2000)
as a d
1.1 35mM5UATISH

v v
1) ¥aluminium can 0uTudevanounigamgil 13043 seruwaidoa wwtimiin

3
Zo
=h.

2) ¥adaee191l5zanns 5 U AreaFiazideald ]y aluminium can

Y [] 3/ 9/ d' =Y p=1
3) idreds leuludevandounigumall 100-105 serruwadoa uidszunm.

24 %2114

o 9/ ay Ja 4’(’ 9/ o oy . a

4) hesnnngeuuazialveululaganauiu waagarimiin
] 9 v

sythldeudnilszunar 1 2 luanSeauthviinaeh

o IS Ja d? Y 1
6) mu’Jmsﬂaitclfuﬁﬂimmmmﬁhumatm

wmsinsrosndousy (i) —ﬁm-ini:adniaau(niu)

a &
Wnmnnwiu) = ( )x 100

swmdnianunovay (pin)

2. Manaaeuiiled AT 181AT8Y Texture Analyser

2.1 Iinaaes

ke

v

v ¥
1) AAfi4 PC Computer A UAT a3 ndnymziilodudia

e

v qs

a ! = o w Y o A‘l Y
2) Anluiiafiluidadhfuniesfadnuazilodur
S/
2) calibrate force ADUIANNATY

o o
4) fengUuuums ey

Mode : Measure Force in Compression
Option :Return to Start

Force Unit : Newton

Pre-test Speed . :5.0 mm./s

Test speed :5.0 mm./s

Post-test Speed :10.0 mm./s

Distance 115 mm,

b4 v Ed v 4 b4
5) ’JN%‘H&IZﬂZﬂf‘JLL‘K@N@ULLﬁ’QUuLmuﬁlﬂﬂiﬁﬁﬁ? 1 ¥U aﬂﬁﬂymmﬁaﬁnﬁﬁuu%

(g2 3 30



49

A
agnant®

dy I dl Y o U 14 d‘ = 1 5 1 Y o ¥ € Y ¥
wnanstluenasianulidmsunisldnuienisfinwivintu ldeygnliiluldusslevisunisen

ludnsallagrau Snvivhudilvidauwdasilon uavdesgedadadivedenarsynasaninisiiluly



50

{ a Qo & a4 9
M31a7 91 AulsdsauveslSinavewdsiazate ldvanuave sz az noUT U LTS

v Source of variation SS df MS F Sig.
groub 47.903 14 3422 23.652 .060
Error 4.340 30 .145
“Total 132614.860 45

L] F 1
A15199 ¥2 ANULUTY5 VIR NUTUYB N ALY DN ULT

Source of variation SS df MS F Sig.
groub’ 6.733 14 481 3.382 .002
Error 4.266 30 .142
. Total 1367.522 45

M3197 U3 ANNYTUIINVBINIT L*, a* 1Az b* YeIuLALNBUTBUBULT

Source of variation SS df MS . F Sig.

A1 L* |
groub 167.735 14 11.98 1. 7.260 .000
Error 49.507 30 1.650
Total 71471.185 45
a1 a*
groub 264.691 14 18.907

‘ Error - 17.464 30 582

‘, Total 15168.670 45

B A1 b*

: groub 213.676 14 15.263 14.076 .000
Error 32.530 30 1.084

Total 3019.376 45




51

! | t @ 1a Y
ﬂ1§1\‘iﬁ U4 ﬂ'}‘llltl‘].lii]ﬁ'Ju"U@\‘iﬂWLkiﬁﬂﬂ"U'fJ\‘lNgﬁgﬂ@u“ﬂﬂmﬁ'ﬂuﬂ\ﬁ

Source of variation SS df MS F Sig.
groub 2241911 14 160.137  11.848 .000
Error 1216.417 90 13.516

Total 74857.546 105




52

15197 5 ANuudsUsuvesnisnageunslseamauiavnns NouUTONo VLR

Source of variation SS df MS F Sig.
a

volt.- 7.840 4 1.960 2.531 042

block 413.300 49 8.435 10.894 .000

Error 151.760 196 774

Total 7385.000 250

A

volt 1.016 4 254 515 724

block 550.916 49 11.243 22.816 .000

Error 96.584 " 196 493

Total 6789.000 250

AR
- volt 2.904 4 726 699 " 593
' block 524.434 49 10704 10.30 000
. Error 203.496 196 1.038

Total 7213.000 250

oS

volt 6.160 4 1.540 1.824 126

block 400.500 49 8.173 9.683 .000

Error 165.440 196 844

Total 7701.000 250

ANUBBIVITIN

volt 720 4 .180 229 922

block ~360.800 49 17.363 9.367 .000
'. Error 154.080 196 786

. Total 7698.000 250




53

MARHIN A

: ' Tudszdiugammmatszandadia




54

luseauwanmsnagas Hedonic Scaling
f19879 ULALNDUTDIUDULRY

A v o
BDHNATD U ererevveneeenneeneeenrensersssssssssessssssssseesssssssesseseees 17

v
Az : nagaudltegiwda I azuuuanuyey sufetuisazuuuA YU 19a 1T

uaznjanduihnsenind10619

1 { 1 1 =]
1 = liveuwniiga 2 = liwouann 3 = liyeuianiloy
g 9

4=1m09 5 = gouaniioy 6 = BOUUIN

7= ¥oUMINNgA
Ry o e NN\ . N, N
) |
8 4 AU SUEY XN e
Q)T A — Wil 46 v 200 " AN\ o A <Sionr’— TIPS \\ N
L7 TRl P -, P APAE - AN AW W oo [ ATl |

¥

Woduie s N RBHR MM sl W oo L
dRvnns T Py T AN \V/F e 1Y ...

dotorretitt e MIDL 2 2 1 ADANSAAANN e NI oS = L



55

SNARUIN N

:S [= VA’ E2 Y d a
. MATUADUMIHAANE avNauTdNDULNA Iae T nszua Iihuuulevindin

e~




56

o a 1a v ) ¢ a
JuneuMsHanuzaznanyarauuialaelynszualvvhuuuleviniin

NN 91 ULAZND

i ' b4 v v
ﬂW“ﬁ 32 ﬂun:azﬂmﬂuwwmn'ﬁ'n 1178122 17 U1 1 sUAIAST




H ' d a
MAIN 4 vzaznevazrunszuIumMs Ianudoviuy Tevuiin




58

. MAN 96 VANV OV I




59

MNNN 97 Y2AZADNHIUATZUIUMSUTOUD VLR AL




60

Y,

UsedIRaneR I

o - wwana
. (Mwilne)  we Uszana A3nmvad
(nM¥1danaw)  Mr. Pramoun Srikalong

muvislagiu

1da 1

' a v
Viu’JENquLLaSﬁﬂ'IU‘VIﬂgﬂﬁﬂﬁ@lﬂaﬂﬂqﬂ ‘
GENA 3ﬂ3nﬁuuﬂ53ﬂmm’5- ﬂiuzimm‘wﬂiimﬂwm

anUumaluladwszrsuindninauvmaInnssys uee dlari
e a1anseds Savin nsammurues swaluswdld: 10520
el : 02-3298526 sia 7266 sans: 02-3298527

TUswiiddidnnsedng (e-mail) : kjpramou@kmitl.ac.th

UsgdRnsAnun
UIn3 awnnalulagdiniw
. - aofumalulagwszaaundidigumvsaiansys
Usgyaly ANUTINENAARSNITOINNS al i

- aotumalulagiwszraunandigunmIannse i
Usggen  aamiveisansiazmalulagnisems
AnTInease sl

audvimshiiimiudiung ity (Wane1991nainnsAn) seyanunignns
nssuwdsgUens

walulagnisuusguemsmennusau
walulagnsuusgemsdieanuiy
wneluladlasiy was 1t
Usraumsaififisadesiumsusmseidsernnslunas nmeueniuseme lngsey
anmuawlunsihmAdeidufdnenisuuanuide Fanilasiniside wiedsuiddely
WAAZHAIITY _
nuideiiviaiouda : Favthlasenisise
, . 1. Helasanside gunsalaBauvsglemnssnonundy  Idsuuan Suneld
Atz Usednl 2551
2. Folasinsise mssenuuvgunsalrdalulofiwauuunnm  1#fuyuan

Rusnelamue Useanl 2552




o » (7

62

sieiifdui : feanlasimsise .

L. maannszvunstedudin ieissmsgediniena lunssuiums  wan
uzshsgnuyBueuwle swezIan 1 U WSunuame. sl wa. 2556 Tiimsiduqans
wihuszanadosay 80

2. mevmuelesdauenlavsvuidoulungivadaninlne  svesinan 1 0

sudsmnaudusigld Usedd 2556 Tavin1sideqarudssanniesas 80






