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Factors Effecting of Osmodehydrated Fruit Pineapple

TN qmraena’ uar ASUNn AseauuIs’

Rungtip jutamongkon'” and Sirinat Srionnual®

"ANYNTTVINYIANARTUAS L‘Vlﬂfi&f@ﬂlﬂ’??@’?ﬂ’]ﬁ‘ AT @ﬁ?ﬂ’)?f?ﬂ?‘?‘&l!ﬂﬁfﬁ?ﬁ‘ wﬁmm‘“mmfuf@ﬁﬁwmm
FI?Q”ZIE/‘LJF)?WI?E‘?‘?JJ?’W

28191391MA TWIAETIN N ADULEAAIMNIININGAT NMINENAENA TWIAETITNNARATITE WATATEIINI T
'Department of Science and Food Technology, Faculty of Agro-Industry, Rajamangala University of
Technology Srivijaya

’Department of Biotechnology, Faculty of Agro-Industry, Rajamangala University of Technology Srivijaya

UNARsa

mu’%@‘fﬂﬁlﬂumiﬁﬂmmmmmiﬁqiﬁfa@ﬂququu‘luﬁuﬂWimﬁau@uLLﬁﬂﬂﬂ%ﬁi@”@WﬁﬁTﬂMh
(u&mmn’]ﬁ)ﬂnmmmmmmu 3 i‘”ﬁ‘i.lﬂ@ 40 45 uaz 50 °13nd Nanund 401 WAz 50°7 Lﬂummmm
234 LL@v5*ﬁ’]iN\1[§]’1N@’1®U Lumwmmmmm mmmmummmmvmﬂmmmwmﬁﬁmmmmmsz
WAy mef??mmmml,muwmu mfamqmmmmmﬂmtm meﬁémmm@mmmrmmm@ 50 °13nd grunni
50 T WU 5°mT,m ‘LL’]SJ’]ﬂﬂHWﬂMﬂ’l‘W'&Uﬂyﬁ‘ﬂ@ULm\W}LQ'Z\]’] 12131415 16m‘[m Wufmmumm@mma
anuu 12 fmimmmmqqmnmmLmummwmﬂummmmmammmm LN@V]@@@‘LI‘VINEWUUTJ?V’&’W]
fudanudndudvsaauuiianu 13 fmimuﬂ LTR9IETF  (TinduTa memmfamummm el
LV]F;ILI'&JYVJW‘VILL‘]J@‘LITJJ‘@LL‘].IU(U???;I’m’]ﬁ)‘]JﬂMLL@v@mEUWﬂWﬂﬂ'ﬂu@‘]_ILLM\‘i W‘]_IQ'W’&U‘]JV?@‘V]LL‘ﬁ@ﬂWQv@ﬂJZU’Wﬂ’]ﬁ
mmmmm uazil Bunouaesudeit 15y NWﬂﬂQW)@UﬂV?ﬂV}LL‘ﬂu UgseINNA)LUNG muﬂva‘m@mmqmmmm%
zgﬁycgqmmzum L* a* uay b* aandn(ussenniA)dni azuuuniseeniumwdssamdndazesduilisney
wiianug luanazgryyaniannnandulzsanugdlu(ussennimlng

AdARYy ¢ NIRateenuNdal duilzsa niseuuiia glasa uinielfiniazgayaynie

a

Abstract

This research was to study the osmotic dehydration of pineapple at sucrose solution of sucrose
syrup under atmospheric condition. The experiments were carried out in 40, 45 and 50 °brix at 40 and
50 °C for 1, 2, 3, 4 and 5 hrs, respectively. Water loss and solids gain increased with temperature and
concentration. The pineapple souled in the sucrose solution at 50 °brix 50°C for 5 hrs exhibited the
highest water loss and solid gain. After drying for 12, 13, 14, 15 and 16 hrs, the qualities of products
were studied. The pineapple dried for 12 hrs showed the highest lightness value (L*) but lowest red value
(a*) and yellow value (b*). The sensory score in term of flavor, texture and overall liking of 13 hrs dried
pineapple were highest. Vacuum impregnation pineapple had water loss and solid gain higher than
atmospheric impregnation pineapple. Dried vacuum impregnation pineapple had L* a* and b* lower
than dried atmospheric impregnation pineapple. Sensory score of dried vacuum impregnation pineapple
was more than dried atmospheric impregnation pineapple.

Keywords: osmotic dehydration, pineapple, drying, sucrose, vacuum impregnation

*Corresponding author; Email: jutamongkon@yahoo.com

The Sci ] of Phetchaburi Rajabhat University ™ h’)»
Volume 13 Number 2 July-December 2016 S



NIAFINGIANENT WHRNNTINEITEAQNYTYT
U7 13 atudl 2 nsngrAN-Suanau 2559

40

UNU

‘Emﬂm”lﬂNm‘immmmmmimmnmsmm
"LmLLﬂﬁﬂwmnwmvmmumm “lumq'ammuﬂﬁu
mwwu’m’mmﬁﬂwmm wuu@mmm
mmnmmLwamvl.ﬂiﬂummmmnw"lxaﬂm‘u Q4an
ualdl ‘Emmm TUNTUT L wWufu mumvl,umm
mmﬂaumLmewmﬂmﬁmmmnmﬂu UAZIe
dudasensuls [1] mimme@ﬂmnmiumqmu
(osmodehydrahon) @”mmLLﬁmﬂmauummqmmu
MeRnianTRnIenan Wit Funai Aw uag
GRRELRED muwmmmuummqmmmvﬂi”mm
zwma‘wmwuﬁﬂ‘umﬂﬂ@ﬂuuﬂmmﬂﬂ?m@mmmu
famwm@qmmﬂmm@mmmmm #au8mINT
Lﬁuﬂ?ﬁmlmmﬂ\aLL%aﬁﬁi@mﬂamm LAZIATNG [2]
uananiinszununsidslindauiienndn 2-3 win
T8IMTRLUTLLLANTa W TAT AR UNaaNKN
‘lua‘ﬂmﬂwmmmmu%wﬂuma‘i:ma [3] et
ummiﬁmmmmmmﬂumm”mﬂwuﬂ?mm
mmLm\ﬂumimmumimm@@ﬂmamu un g
WIUIBITRRAL TUIAUAZILISNG NIIETLNNNT B9A
Urznauuazanuifiviivnsarsazate a1 gumni
ANAULAZEaRsTatin muﬂ@wmummmmw
Fud nause uaznsnuaarainAetiinvassiogn
avane oMl LazAMNALT L [3] NN
@im:mml\ammqmu@faﬂmnmﬂ:mmfmmm:mm
glasanAudingu 45 *1snd qounnil 45 °1 AN
mmuﬂmmmm’amv 25 Imﬂmuuﬂ U7 mIm
W‘J.I'J'W‘]E‘N’Wmu’]‘vmmL@ELL@”LE‘N’]MWQ\?LWQLWN‘H%
mem@@mimamumu [4] MsfnmnnsAaneen
mqmuhrﬂmmwmm”mwﬂmammu 65 °13nd
Ngounni 30, 40 uaz 50 *7 W1 30-180 wne
lmmmmwmﬂwmﬁmmmmmmamﬂwmm
HIUNANH 50 ° mumimmﬁmmmqmen‘ma;mvn
frunnH 40 °% [5]

’J[ﬂﬂ‘ﬂﬁ‘v'&\‘lﬂﬂ@\iﬂﬁﬁ‘%ﬂ@@\iuﬁ’ﬂﬂﬂ‘]&’]ﬂ@@ﬂ
AN ] fuasenisnaiieanuediuresdutlysa
T6un 1. Anadindu uargungiaesdnsazany
snimmhﬁluﬂmmﬁuﬂw?m 2. LLE‘E]‘]JLVI?;IU'LE‘N’]M‘LH
wmummmuiﬁmmmmme"lmmmmuﬂummm
1%@’1i‘@y@’]ﬂﬁtﬁi@lu@”ﬂ’]flw’éﬁﬁym’m’]ﬂLL@:
UITENTA 3.HALRINNIANNNBBNLNIEIUFRR  (ile

o~ /“2)

The Sci ] of Phetchaburi Rajabhat University
“2. Volume 13 Number 2 July-December 2016

’MJN@LL@“’NHﬂ’]WV]NﬂﬁW’ZQ’WlZmN@”ﬂﬂd@ﬂﬂ”iﬂ@ﬂ
I I N R A AR L e 7 i

=] a o
A8N1999¢

AneniTadtsing ) filuasensiaieantng
douresduilesa InaihdudzeniugiinanRaes
ARIAVNENe BN lun AmdnuAIATEIINIITN
ITAUAUMINY 11-13 *13nd &revinmauazann
‘]J@ﬂL‘]J@’ﬂﬂ‘MuLu'ﬂ@Uﬂ‘”imlﬂm@ﬂﬂm%ﬂuiﬂ’&L‘W&EIN
ANENTUIA 2x2x 1 IURINAT ANt HIseena
muﬂ”miﬂmummmimamﬂmmwmmim@wu
Auudindiu 40 45 uaz 50 “tind Tuaan 1 2 3
4148z 5 %Im ﬁ@mmﬁ 40 uaz 50 Slu'é“mwmu
umuﬂm@\uu@mmm@sﬂmm 1:3 NuN 26 39D
w1 uia Sndurlzanfnumseealudaludnelu
ndu1 A uazdudinenszanelifuite shandimsed
miﬁmlm}iﬂf]qm@ﬂ (water loss) uazifFuno
S NISNIST AT (solid gain) WTudulzsandsan
wiluansazaneiiniagiasanianiazsing ) s
t grunsnAuanlEannannisaag Panagiotou, N.M.,
Karathanos V.T. uaz Maroulis Z.B. [6] TagTinuin
memm@mﬂmmnms@um@mqmm‘wm 105°°4
authviinas 1%i9an 48 $alu

Water loss (WL) = (Mo—mo)—( M-m)
mO
Solid gain (SG) = (m—mo)
mO
M, = i Guduresdulzsaniouutaisazans
miﬂsa

= u'ﬁﬁuﬂ‘ll’ﬂ\m‘i_lﬂviﬁwLL‘MW?@V@’]WHI@?'&V}LQ@’\
t dalug

= uwummwmﬁuﬂ”amm

= muuﬂmemmuﬂvmwmem“mm‘lﬁﬂm
1nan t alua

LtﬁﬂummmﬁmmmmmmﬂLm”iﬁmm

°n@mmm1mmm@uﬂwmmLLﬂumm‘”mmIm@M
ANITHRIYINALAZLSIINNTA A1nTuinAeging
muﬂvmmmemvmm‘lﬁmmmmmmwu GRNIEY
memmmLmﬁmmmmmimmmmm@m@@m
1 :mnmmmﬂmmmq:zgmm&mmmm 150 mmHg
WAZLITTENNA

-3 3

=)



ANHIALIANHILNINAR NBNIWLAZNIG
ﬂivmmﬁ“uNmm@‘uﬂ”?mumemu@m‘lﬁmah
mm”mmiﬂmmmLmﬂmuﬂwm uR1FatNg
muﬂva‘mwmumi@@aimmLmvmmm ANNAL
Wi 12 13 14 15 uaz 16 memﬂmnu
65 i m"itmn:mmaﬂwmmm@u NN N9
dszamdniauaviiunuauriadiamn

ﬂm@nwmmwmumu G EHIERGER
A.O.AC(2000) 1hannumaudeiazanelA. OAC.
(2000) U3untunsm A.0.A.C. (2000) ALY
3nn1sree A.O. A.C. (2000 ) ARUaNHUENI9AY
R AL T Hunter Lab §u A60-1012-402
ﬂivmﬁamﬁfmmmm@@mmh TA-TX 2 Stable
micro system ﬂ?::mﬁ@\‘iﬂqw % cylinder probe P/6
WurhAudnane 2 HaAmAs g9uAANEUENY
futlszamduda nageuniedszaindudali
ATWLULLL hedonic scale 1-9 AzUY Tzl &
nausa AR Ledudd warnnsaeniulnesan 1
{nageuTda 30 AL

‘Lﬁmmfmumﬂmum HAALAZIN WAINH
mﬁ%mm@@umﬂmwm mmm”mmmﬁuﬂvmm
sﬂiﬂmmﬂlmmq UsTNNTALEATN N LT
65 i LiuFnE iluszezinan 14 34 uaz 28 Jumw
AR LAZAAIZNaN9anA tnaldununimaans
WL Factorial experiment 2118 3x2 Tuudaniuy
@Ngﬁ‘tﬁ(Random Complete Block Desig;n : RCBD)
Tngifadelunsdnspeanudisdiuaesinagiasa
LL@y@mMﬂﬁJluﬂ’]?LLﬂ]'&Uﬂ 70 “lmuﬂvmlumi
naaasusazaiufhi block sinnImeAaesadii 1
11sunsu SPSS faLﬂijzummLLﬂ?ﬂiqu (ANOVA)
uazifreuiienAnefalaeliis Duncan s Multiple
Range Test (DMRT) fszauanuidedubesas 95

WNAaNITn mamuazﬁmsrﬁm

1. ﬁn‘mmmmmmmmummmimmw
@qmuqﬁﬁmmmquafaﬂmqmwﬂmmuﬂvm

m@mmvﬂummvmﬂmwmmummu
i”mmvmﬁmmmmmmmwmumfmmlum
seealudaiiui. fauandly Figure 1 MARRLT

NIATINGINENS WRNNTINETEIYTYNYTUS
U7 13 aduil 2 nangrau-Suanau 2559

41

m@qimanmnﬁfmﬂ'wL“i‘fa‘lmﬁqqpr HnsannAany
uanFngAIINAueadluAnTes Lﬁmﬁ'qmiaﬁgm:
mmzmﬁy’mLL@zLﬁaLfamﬂmﬂu%mﬁuimﬁa@
N3LAAUNLEINIAAN TN ABsTa INaLINAz gy Rt
1N

4 - —4—40°C40°B
~B-40°C45°B
25 A —A—40°C50°B
i 50°C40°B

1 4 == 50°C45°B

‘Water loss(gram water/g initial dry matter)

—0-50°C50°B

Time(hours)

Figure 1. Water loss of pineapple pieces in 40, 45
and 50 ‘brix sucrose syrup at 40 “C and 50°C.
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Figure 2. Solid gain of pineapple pieces in 40,
45 and 50 “brix sucrose syrup at 40 "C and 50°C.
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Table 1. Effect and statistic significant degree (p) for

water loss during osmotic dehydration of pineapple

Effect o)
(1)Time 7.253 0.000
(2)Concentration .015 0.826
(3)Temperature 2.336 0.000
1x2 0.120 0.155
1x3 0.157 0.093
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Table 2. Effect and statistic significant degree (p) for
solid gain during osmotic dehydration of pineapple .

Effect P
(1)Time 1.295 0.000
(2)Concentration  0.185 0.001
(3)Temperature 0.336 0.001
1x2 0.044 0.087
1x3 0.121 0.001
2x3 0.111 0.016
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Table 3. Effect and statistic significant degree (p)
of atmospheric and vacuum impregnation for water
loss during osmotic dehydration of pineapple .
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Effect o]
(1)Time 1.476 0.000
(2)Condition 0.073 0.353
1x2 0.062 0.588
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Table 4. Effect and statistic significant degree (p)
of atmospheric and vacuum impregnation for solid
gain during osmotic dehydration of pineapple .

Effect o]
(1)Time 1.339 0.000
(2)Condition 0.196 0.002
1x 2 0.093 0.351
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Figure 3. Water loss of pineapple pieces in 50
‘brix and 27°C at vacuum and atmosphere
impregnation.The bars on the column indicate
standard deviation.

Table 5. Water loss of pineapple pieces in 50 “brix
and 27°C at vacuum and atmosphere impregnation.

Water loss
Time(hour) (g of water/g initial dry matter)
Atmosphere Vacuum
1 1.1598+0.3931 1.1388+0.1852
2 1.2944+0.1978 1.4263+0.5066
3 1.6375+0.2011 1.4616+0.2964
4 1.7396+0.1058 2.1261+0.2361
5 2.1071£0.2460 2.3425+0.4532
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Figure 4. Solid gain of pineapple pieces in 50 “brix
sucrose syrup and 27°C at vacuum and atmosphere
impregnation. The bars on the column indicate
standard deviation.

Table 6. Solid gain of pineapple pieces in 50 “brix
and 27°C at vacuum and atmosphere impregnation.

Solid gain
Time(hour) (g of solid/g initial dry matter)
atmosphere vacuum
1 0.3414+0.1506  0.3411+0.2347
2 0.3982+0.0618  0.642+0.2226
3 0.4493+0.1235 0.7047+0.1353
4 0.5312+0.1133  0.7167+0.0994
5 0.5815+0.0159  0.7632+0.1069
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Table 7. Moisture content, Aw, total acidity and

texture of dried vacuum and atmosphere impregna-

tion pineapple in 50 °brix and 50 °C for 5 hours.

Characteristics Drying Atmosphere

time
(hours)

Vacuum

Moisture con-
tent
(%)

12

13

14

15

16

17.83+0.37%
17.26+18°%

16.60+0.42°"
15.87+0.30°"

15.64+0.15"

15.27+0.15"
14.55+0.69°
12.86+0.06™
12.56+0.13%

12.25+0.01%®

Aw

12

13

14

15

16

12

0.39+0.00™
0.32+0.00™"
0.27+0.01%
0.24+0.01""
0.22+0.01%"

0.51+0.02*"

0.34+0.01®°
0.32+0.00%"
0.28+0.00”"
0.18+0.00%°
0.18+0.00™

0.59+0.01%®

Total acidity
(%)

13

14

15

16

0.63+0.03"
0.68+0.01%"
0.69+0.01°*

0.73+0.01™

0.71+0.01°®
0.73+0.01®
0.75+0.00°*®

0.76+0.01®

Texture

(Newton)

12

13

14

15

16

5.080+0.83*" 4.422+1.11*"

6.863+0.39% 4.952+1.22%"

7.070+1.30°"

8.885+1.16™"

9.228+2 44"

11.258+3.77"

11.12145.10*11.709+3.03"

“° Means within the same column with the different letters

are significantly different (P<0.05).

*® Means within the same row with the different letters are

significantly different (P<0.05).
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Table 8. Colour of dried pineapple after vacuum

and atmosphere impregnation in 50 °brix and 50

°C for 5 hours.

Charac  Drying  Atmosphere Vacuum

teristics time
(hours)

L 12 67.54+0.83" 62.70+1.13%
13 64.52+0.41°"  61.24+1.65"
14 64.09+0.58°" 58.58+1.94%°
15 62.47+0.80”" 57.26+1.04%°
16 59.07+1.48"" 57.17+0.62"

a* 12 5.25+0.22°"  4.840.47*
13 6.94+0.49”"  5.34+0.72%°
14 7.360.31°"  5.93+0.09°"
15 7.77+0.06™  6.49+0.30°"
16 8.9620.16™  6.98+0.28°°

b* 12 36.61+0.37*"  34.64+2.35™
13 40.05+0.26™" 34.63+2.37%°
14 40.73+0.23°" 35.22+0.79°°
15 41.44+0.52°" 37.48+0.69"°
16 42.11£0.70"  37.48+0.69"

*9 Means within the same column with the different letters

are significantly different (P<0.05).

*® Means within the same row with the different letters are
significantly different (P<0.05).

N1IAARIUBIAN L* WAZNNINNTIULRIAN a*

WAPNTNNITNARTINANA [16] AMNANTNN 8 ALy
IFdndulrsnauniiaaziian L* anad g91A1 a* WAy

45

b*ﬁmLﬁﬁ”ulmmﬁqmﬂﬁm%m‘fﬁmmﬁufﬁé‘ﬂﬁm
mu@uﬂumwnLL@ﬁm@meﬂmmmimmm«au
W NE @uﬂvimuLmqwmeﬂimmmqvammwmﬂ
azilAn L* a* WAy b* fesndnaniasusseinad
zifuﬂvmLLﬁVTymﬂmme”LLﬁaﬂwm'auLLﬁaﬁ'i”ﬂmm
AU 12 animmummmmm Ineidendanny
A979 L* g9g4n AAUAS a *uazAinaed b* m@mmn
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Table 9. Sensory evaluation of dried pineapple
after atmosphere impregnation in 50 °brix and 50
°C for 5 hours.

Drying shape color texture flavor taste Overall
time accept
(hours) ablility
12 712°  6.88  672° 648 664" 676
13 6.32" 632" 6.76° 628 724  7.16°
14 6.20° 6.68° 6.32° 604 656" 648"
15 6.04° 6.64° 636° 6.12° 7.08 692
16 588° 612" 520° 6.04° 588  560°

** Means within the same column with the different letters

are significantly different (P<0.05).

Table 10. Sensory evaluation of dried pineapple
after vacuum impregnation in 50 °brix and 50 °C

for 5 hours.
Drying shape color texture flavor taste Overall
time accept
(hours) ablility
12 6.96°  7.24°  712°  712° 736"  7.32°
13 728°  7.32°  7.16°  6.88° 7.48  7.48°
14 7.00° 652 672"  672™ 660" 6.92
15 6.60°  6.24° 592® 620" 644"  6.44%°
16 576° 568  564° 608  6.08  6.16°

*? Means within the same column with the different letters

are significantly different (P<0.05).
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