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Poraya Saowalak 2009: Product Development of Vacuum Fried Jackfruit Seeds.
Master of Science (Agro-Industrial Product Development), Major Field: Agro-Industrial
Product Development, Department of Product Development. Thesis Advisor:

Associate Professor Thongchai Suwonsichon, Ph.D. 233 pages.

The purpose of this research was to develop value added product from jackfruit seed. Consumer
survey of 200 respondents in Bangkok was done and its result indicated that 92% of consumers agreed with
the idea of developing the vacuum fried jackfruit seed chips. There were five factors affecting consumer
buying decision which were 1) flavor and cleanness 2) nutrition and package 3) overall quality 4) price and
5) appearance. The process development and its optimization were also studied. The Plackett and Burman
design experiment was applied to screen significant process variables of vacuum fried jackfruit seed chips.
These variables were thickness of sample, drying time, frying temperature, frying time, vacuum pressure,
centrifuged time and centrifuged pressure. Statistical analysis results showed that thickness of sample,
frying temperature, vacuum pressure and frying time were significant variables (p<<0.05) affecting the quality
of jackfruit seed chips. To optimize these three process conditions which were frying temperatures (100, 120
and 140 °C), vacuum pressures (600, 650 and 700 mm.Hg) and frying times (9, 12 and 15 min.) for vacuum
fried jackfruit seed chips, the central composite design, a response surface methodology was employed.
Based on the superimposed contour plots of sensory attributes, the optimum process conditions were frying
temperature of 120 °C, a vacuum pressure of 650 mm.Hg and a frying time of 9 min. The proximate analysis
of this developed vacuum fried jackfruit seed chips seasoned with 2.0% seaweed flavor were 4.42% moisture,
6.27% protein, 25.38% fat, 1.31% ash, 2.34% crude fiber and 60.35% carbohydrate in dry basis. The CIELAB
color system values of this product were L*, a* and b* equaled to 78.90, 7.09 and 26.80, respectively. The a
and hardness were 0.23 and 5.85 N, respectively. Consumer acceptance test, 9-point hedonic scale, of this
product with 200 respondents was conducted. Results showed that they liked this developed product
moderately (6.56). The 89.0% of consumers accepted this product and 63.5% of them decided to buy this

product when it is sold in the market.

Student’s signature Thesis Advisor’s signature
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6 120 9 700 0.27 +0.00" 726+1.30™ 1.06 +0.24 2.25+0.00"
7 120 15 600 0.19+0.00° 6.34+1.15" 0.83+0.17" 2.09+0.00™
120 15 700 0.19+0.00“ 12.49 +0.59° 0.84+029" 3.05+0.00"
9 100 12 600 0.14+0.00* 543+£0.09™ 1254036 1.32+0.00°
10 140 12 600 0.13+0.00" 721+1.61% 0.66 +0.23" 2.22+0.00%
11 100 12 700 0.15+0.00" 7.59 +1.49"% 1.70£0.21° 2.50 £0.00"
12 140 12 700 0.16 +0.01" 11.55+0.64" 0.64 +0.07" 2.68 +0.00"
13 120 12 650 0.24+0.00° 547+1.10% 0.70 £0.21*" 1.84£0.00™
14 120 12 650 0.20+0.01° 540+2.15™ 0.78 +0.28*" 1.69 +0.00"
15 120 12 650 0.24 +0.00° 531226 0.75+0.19%" 1.56 +0.00"

]
v AAd v o %

W * 7 et Anndsvestoyanegluuninufsinuiidionysannulinnuuananuedalited Ay nedda (p<0.05)
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A oy A Ao 1 [
WaUIUBYARAUNINNINNIYNTIN (M1919N 41 1A 42) NUANULANANNY

o w a

[ A [ @ a a 4 4 a
lunaaz@anaaesedeiitod1Agyneana (p<0.05) ¥IUATIZHANNITOADDOINODTUIY
] @ 4 1 a o ina a 1
ANUFURUTIznINgargillunsnea na1lumsneauazaNuAUgyIMANNINTHan
[} 1 4 ana Y < o
Aunmnumennlaun Adluszuy CIELAB A1101a0310nA10 AULAN 5202 N1IUANTN
c?/‘ ~ o Yy Aa Y] d A < Y v
gagunruani lvraasauaidegl veuudavyuneanslaaninzquyinia wudi
[ 1 4 aa Y <
ansolfaunisnnnosued A1A1UTZUY CIELAB A1101A9310AAA ANLAY T282N14
o 3 ~ o Y a [ ¢ A a o @ ¢ A o Y
uandnuazunaruani linaadaadsegyl asuresanuduiusiieiuieuud Iunis
4 a v Y o o i :
asunasauninnienenmussraasua 1a Tagnnaumsiiszaunnudeduninnnii
Y Y
fooay 95 uaziia1 R daua 0.65 Yu'lll daun130A00890IAIAUNINNIINIGAINILAZAT R

HAAINIATIN 43
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M319N 43 ’diJﬂﬁﬂﬂt‘l@le!,’d$Z’fﬂ’d’Juﬂ’J13JL!,‘]J§ﬂi’)usll?JQﬂﬂmTW‘V]NfﬂEJﬂ1W6U®Qluﬂﬂﬂ11gu1/lﬂﬂﬂ181g]}ﬁﬂn

AUIMA

. Maluszuy CIELAB GRECIELH Aufloduia
" L* a* b* 1OARIA AN sTesmaAnn U
p-value 0.002** 0.001** 0.000%** 0.034* 0.003** 0.010%* 0.090
R’ 0.975 0.980 0.987 0.912 0.970 0.948 0.863
Intercept 62,098 3,153 24,289 02245 5.393 0.743 %5 0.002%*
1 -4.467%5* 3,186 63507 -0.017 1.526%* -0.338%% 0.000*
X, -1.939%** 2.283%* 3.602%** -0.053** 2.091*** -0.144* 0.001*
X, 0.074 0.640 0.948 0.005 1.837** 0.054 0.000
X12 1.646* 1.701%* 3.740%* -0.060* 1.191%* 0.218%* 0.000
X,’ 1.594%* 0.711 2.418* 0.021 1.340% 0.109 0.000
X, 1.235 0.240 0.867 -0.018 1.223% 0.099 0.000
XX, -1.040 0.257 -0.136 0.026 0.913 -0.006 0.000
XX, -1.124 -0.394 -0.670 0.004 0.418 -0.116 0.000
XX, 0.706 -0.061 0.845 0.001 1.159% 0.005 0.000

@

Hanaye * 1ANANAUBINNTIAIAY NI (p<0.05), ** UANANAURENITIARYNINADA (p<0.01), *** ANANIUBENTTIAIAYN1EDA (p=<0.001)

"X, gaurgilumanea (esrusaiod) X, narlumsnea (1N X, ANuAUgYaIMA (uu.1lsen)

1 § ¥ v oA o v o l o
: mzﬁaauwa ’Jlﬂ‘513'H‘D1ﬂﬂ1§61‘%}!,!§\1ﬂﬂ%uﬂigﬂﬂﬁﬁﬁ)ﬂNLMﬂﬂﬂ
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a J v o J 1 v A
343 ﬂTi’JLﬂin'ﬁﬂ’NllﬁlJ‘Wu‘ﬁ5$W3Nﬂ1ﬂﬂ!ﬂ1WﬂNLﬂﬁlla$ﬂ1‘ilﬂ1Wﬂ‘U’c’f\‘]‘Wﬂa’E]\1

a g <3
NMITAATIZHANUNINMIAT LA Nen YR INAAUYUNoan1o 1A
v v
ANNITAYYINAN 15 AINAD0I WU UANULANANAUBINTUITAYNNTDA (p<0.05)
Y v
TumigunnnualinazMenImnig 9 quanyae hauadsyeiladeaaninniuniuas
@ o 4 1 [ 1 a a 4 4 o
MEMNIMIANUTUHUTIZHINAUANHUL A AemANAMI ATz BIRlTZNoU AT
Y ]
Fadudslui1d Tasnasaaimiinilade nanifin1s1an 44 WU 9115095018
anuulsisiusinlddesas 92 Taels principal 1 ttag 2 (PC1 1@z PC2) A4 WH 17 WUN
a Yy = o o o a o =
PC1 (tnuuaY) 05u1eanunilsilsiu1ldsosay 83 UANNFURUS UNANIUINT VAT LA
1 1 < 1 a v
(a%®), SEGIVERN (b*), A1AIULLUY (hardness) wazasua vy (fat content) waz i
o 1] L [ 1 o aa e § a 1 [ 1
ANuFURUT lUA 1UaUAUAIIBIADS LOAAIA (a) 1OWIITUIAIAMAINAINGIIVY
T A v o A 9 @ = A I A SR A
UNY PC1 WUNANNAUNUTNNSIVOINUAITHADILAZANNUIIUDITINADDIVIUT INLUNY
Y ) Y
PC1 MNAuazitoduia (color and texture) HDNIITUILAY PC2 (UAUAI) BFUIIAIN
Y v L a [ 1 1 1 a
uilsdsaulddosas 9 TaduduWus luNANINYINAUAIAIINETIN (L*), A1lTua
Y Y v
WYY (moisture content), ANTZUSNIUANYD (distance of breaking) HAZAINTUNIHYATNIN
a [ I'd 4 a 1 [ 1 1 [ o 4
“lﬁ’wammw?mgﬂ (work) IBNITAUIAINUNINAINAIVULNY PC2 WU TANUTUWUS

v v Y v
ﬁtﬁm%’mﬁ“nmmmmnuazﬂiﬂﬂmmm%ummmmaaﬁu%mmu PC2 710114

2
aauazlsuanuyy (lightness and moisture content)
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3 2’ o [ a3
ﬂ151\1ﬁ 44 HAIWUﬂGU’E)\‘]{]"l]ﬂEJV]']\‘]ﬁ}”IUf’]‘mﬂ']W%']Qlﬂﬁl!a3ﬂ1flﬂ1wellﬂ\1luaﬂslliéu1/]@ﬂ

moldanzgaanma

3 Yiminveailade
AAANHUE - = p .
oeAlsznoun 1 (PC 1)  09alsznous 2 (PC2)

M09 (b*) 0.533 0.438
U3uaslusiu (fat content) 0.433 -0.120
ANAUAT (a%) 0.285 0.104
AANUUAS (hardness) 0.195 0.194
ANNAIN (L) -0.306 0.481
ﬂ?mmmmfgu (moisture content) -0.201 0.359
AT NIWANHN (distance of breaking) 0.023 0.047
fenesIondATA (a,) 0.003 0.003
P coros (work) 0.001 0.001

anulsilsiusiy Govaz) 83.00 9.00
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PC2 X-loadings
0.5 A A R R e e e e
= o ey wl
151 i *b*
-g J * moisture content I
s | ’
5 1 * hardness :
2] | |
b= \ I
o | 2 . * !
'«5 ; « distance of breaking *a :
50— < work |
> ! .a !
= } ] - oil cohtent
s | I
| I
" | |
X | I
=) I I
~ \ I
o | :
2 L !
05 | T e e e e e e e e
PC1
\ I | I \ \ [ \ [
-0.3 -0.2 0.1 0 0.1 0.2 0.3 0.4 05

PC 1 (83% Total variations explained)

! .. . ' 3
MNA 17 Principal Component Analysis mmmﬂmmwﬂmﬂﬁuazmamwmmmaﬂ

yyuneaneldannzguaimavesunuesslsznoud 1 (PC1) uaz 2 (PC2)

v 9 v
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1“6191}’8]11”ﬁ‘ﬂ\?ﬁﬂﬂﬂWﬂlﬂiW?ﬁﬂWﬂNﬁﬂ@l IﬂEJGI,%IWIﬂUﬂﬂ1i%ﬂ%1lluﬂﬂq1ﬁfljﬂyﬁllﬂﬂ Hierarchical
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a J J @ § o voA {
SIWAUNITAATIZHOIAUTENOUNAN Lﬁ@%ﬂﬂﬁjllﬁ\‘l‘ﬂﬂa’E]\‘]ﬁNﬂ1ﬂﬂ!ﬂ1Wﬂ1\HﬂﬂJlm$ﬂ18ﬂ1W

q

Tndifoenu 1A Tunquiden Tagiarsannszoeiguean1ssaunguiiszoziaiooiga

9

3 Y H
WNeDe Aanaaoivazegnguiedny aeaaslunmi 18 wuh awnsoulinguesn laaail

uA Faneand 13, 15, 14 1tag 7
uA AanAaoad 2 uay 3

uA Faneani 5,6,9 a2 1

uA Aanaaoadi 11

uA Fanaaoed 8,12 uaz 10

(1N AINADDIN 4
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Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine

A o A= 1
FINAa0Y flavendnmt' o 5 0 15 20 25
Xl XZ X3 } } } } } t
13 120 12 650
i 15 120 12 650
naNm 1
: 14 120 12 650
-2 __J20_ 15 _600 __ _ ____] I
D 2 100 15 650
naNm 2
-3 ___10_ 9 _650 _______ i
5 120 9 600
D 6 120 9 700
naNm 3
) 9 100 12 600
L __100__9 _650 _______] I
naNm 4 11 11 100 12
ngung|_ _ 10 __ 11100 _ 12 _______1
8 120 15 700
naNm 5 12 140 12 700
__o___mo_ 12 60 _ _____1
v 4
NANT 6 4 140 15 650
naui 6

Y o 1A <3
fn‘W‘ﬁ 18 LLWHﬂ’IWLﬂuiﬂl!ﬂﬁllﬂ’lﬁ%’llluﬂﬂﬁjllﬁ\‘]cﬂﬂa’E'NGU'ENHJ'Qﬂslliéuw@ﬂﬂ'lﬂﬁlél}ﬁﬂle
quaMANNaN12 1UNMINAAIUANANAUTIUIY 15 FTINAADINUAINUNINNN

ATz NN N8I NITTMUNNGNIUY Hierarchical MATIANMISWUNNGUIOYA

wnenwg | X, gungiilumsnes (@raied) X, na1lunisnea (U1i)

X, ANNAUTUYINA (W11 59N)
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Gi?umwiau1%3131?1'1&%38%%&1?3@;5111&%mﬂﬁuazmamwmmmﬁﬂwu
neamel@an iz qaamaniinnuuana iU eada (p<0.05) 331 9 audnsae ulSud
(standardize) o nuduTUEFUFanaanaia 15 danaass Taslfinaianisinge i
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o 4 1 =
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&
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PC 1 (83% Total variations explained)
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3.4.4 maunmmalssamduda

A o <3 9 A a
woruudavyuneanmelagnnzguainianiguugilunsnea nailu
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MINBAUALTANVAUGYYINIA NuanaediumIdssiiuguainmalssamduda
9 ag @ y 9y A 1 =< o 1
AWITMINAdoUANNTeY 9 5zat Taslddnadoud luiumsindusiuiu 175 au wun
gavigilunsnea narlunmsneauazanuauguyINANKNAADAZLUUAIINFOUIRAY
lupudnvazmalszamdudaldun dnvuzlsing naulagsiu 58¥1@ AUNTOU AN

v o w

LLGIN HAZANNFDUIINUANA NN UDE NN BT A ‘VINE‘Tﬂ@] (p<0.05) ﬂ\mﬁﬂ\ﬂuﬁﬁ%i‘ﬂ 45
Y
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v W @ [
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Yyunean1elAan1IegyaIMATILIUNITY 15 FINAADI WU AZUUUIDASAIINTOUATY
[ ] ] = d' Y A [ =1 1 [
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pd1lidod AN Nana (p<0.05) FIFINAOIN 1 HAZUUUANUFOVLNTGA 11111 6.8
[ A
Y. ANVFDUMUNAU TAYTIN

v a <
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M3190 45 ﬂzuuuﬂmmm‘uuazfhuyﬁmmuumsgmsuamm5ﬂymzmNﬂizﬁmé?uv“iaeuaqmﬁﬂwuwaﬂma"léfanngqmwmﬁﬁqmwgmumsmﬂ
nalumsneatazaNuAUTYYIMANLANANNY
. QUNYN M ANUAY AMANYUE
GANEELERE - - - 5 — ”

(DI UL N) (1) uasen)  anvaziliing naulagsm YN ANUNTOU AUV ANNYOUTIN
1 100 9 650 6.8+0.89° 57+1.13™ 4.6+156° 4.6+1.56" 494159 50+1.39"
2 100 15 650 6.1 +1.14™¢ 6.5+0.92% 6.1+1.39™ 6.3+135% 6.3+1.07" 6.5+1.15%
3 140 9 650 6.4 +1.29" 6.3+1.30° 6.3+1.64% 72+1.07° 7.2+0.97° 7.1 +1.14°
4 140 15 650 55+1.36% 59+1.32™ 56+1.56 62+1.50™"  64+142%  59+127™"
5 120 9 600 6.5+1.29% 6.1 +1.22" 5.8+1.53" 6.5+1.36" 6.4+138"  64+1.06"
6 120 9 700 6.1 +1.92% 6.2+137% 5.9+ 1.44"™ 6.5+1.40% 65+129™  65+1.09"
7 120 15 600 58+1.56™ 5.8+ 134" 59+130"" 62+1.62™ 61+1.44%  61+1.05™"
8 120 15 700 57+1.60 55+1.31° 55+1.50 63+1.12™  63+1.06" 58+1.28%
9 100 12 600 6.2+1.64" 55+1.20 53+1.43% 55+1.75 55+1.63% 56+1.52¢
10 140 12 600 6.3 +1.51" 6.0 +1.59 6.5+1.48° 6.8+0.95" 6.6+1.14% 6.5+1.36"
11 100 12 700 6.1+ 1.54™¢ 54+1.60" 54+1.74°" 574156 55+1.69° 56+1.77°
12 140 12 700 6.1 +1.49™¢ 59+ 134" 5.8+ 1.48" 6.6+1.33% 6.6+088°  6.1+130™"
13 120 12 650 6.3+1.25" 5.9 +1.09" 57+1.76™ 57+1.70° 590+1.59“  58+1.56
14 120 12 650 47+193" 49+1.75" 48+185" 5.1+1.98°" 51+2.01¢ 48+191°
15 120 12 650 51+1.86 53+1.83 49+1.92" 50+1.92" 47+1.92" 49+1.85°

v v Y v
wneme 7 e Anndevesteyanedluuninudenunlidionysaeiulinnuuanasiuedaiiied
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’ﬁﬂ/l'ﬁiJWﬁ"’U@Qluﬂﬂﬂ]uuﬂ@ﬂﬂ’]ﬂiﬁﬁﬂ’]?Zﬁ

L)

YN

. AUANYUY
f .
anyuziling naulagsdw FANA ANUNTOY ANl ANUFDUIIN
p-value 0.578 0.506 0.096 0.024* 0.062 0.101
R’ 0.620 0.654 0.859 0.924 0.885 0.856
Intercept 5.371 5.371%** 5.143%** 5.205%** 5.210%** 5.191%***
X, -0.114 0.121 0.357* 0.575** 0.575* 0.357
5 -0.336 -0.068 0.043 0.029 0.011 -0.075
X, -0.114 -0.039 -0.086 0.011 0.036 -0.089
Xl2 0.500 0.286 0.229 0.295 0.342 0.340
X22 0.343 0.464 0.271 0.488* 0.642* 0.590*
X32 0.314 0.079 0.386 0.581* 0.506 0.419
XX, -0.071 -0.321 -0.557* -0.664%* -0.564* -0.664*
XX, -0.029 0.021 -0.200 -0.114 -0.014 -0.121
XX, 0.086 -0.100 -0.129 -0.007 0.014 -0.100
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4. ﬂ'lu’gﬂlslf’Nﬂ’ﬂ\‘]ﬂglluulﬂaﬂiuu@lagsﬁucﬁQﬁ']ll'ﬁﬂﬂ']uﬂﬂlulﬂ 19 0.8 Tﬂﬂll')‘ﬁﬂ'ﬁ

ﬁ1u3mﬁﬁﬁ(Cooper and Schindler, 1998)
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A A [ 1 =1 [ o 9 a Y] 4 A A A A T w =
NUNUIN mmaaimummmﬂmmuNaﬂﬂmmlluuﬂau‘ﬁu (AZUUURAUNINY = 4.60) U

FZAUANNAIAYINNYA
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4 [ 4 ] 4 [

Uaon 19 1 uaon 19 2 Uaon 19 3
1 1 2 3 6 1 4 5 11 1 6 7
2 4 8 12 7 2 8 10 12 2 9 11
3 5 10 15 8 3 13 14 13 3 12 15
4 6 11 13 9 6 9 15 14 4 10 14
5 7 9 14 10 7 11 12 15 5 8 3
vaon i 4 vaon 1 5 vaon 1 6
16 1 8 9 21 1 10 11 26 1 12 13
17 2 13 15 22 2 12 14 27 2 5 7
18 3 4 7 23 3 5 6 28 3 9 10
19 5 11 14 24 4 9 13 29 4 11 15
20 6 10 12 25 7 8 15 30 6 8 14
uaen i 7
31 1 14 15
32 2 4 6
33 3 8 11

34 5 9 12
35 7 10 13
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MIMUIN Multiple Ranking

207

MS1HUINT U3 Wa3IUM3 THOUAUAZIUUANUFOUNAUST 5 NAUTAVDIFDF 1nA

RLERL 1157a2 INAD 1148 ATOIUATI
Rank Sum
207 167 157 114 105

AT - 40 50 93 102
TREAIR - - 10 53 62

A
INAD - - - 43 52
I - - - - 9
ATOILATI - - - - -

MSAIUINM Friedman’test

12
btt+1

Tagf b= Swaudnagon (50 au)

310 Friedman's_test: y* =

+1)}2

e

t = PUIUAIBYN (4 H29819)
x;= WA7INUDI Rank Sum

unuA luaung Y2 table (11.10) < Y2 calculated (55.26) : sig

MIATUIN Analog of Fisher’s LSD

bt(t +1)

910 Analog_of _Fisher's_ LD =t,

2
Tagf b= Swudnagon (50 au)
t = PUIUAIBYN (4 HI9819)

unuA luauns LSD calculated = 31.15 (LSD calculated < LSD table : sig )

nausa @mse U1suan INAD 1148 ATOIATI
WA 207 167 157 114 105
Aunae  4.14° 334" 3.14° 2.28° 2.10°
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3. mamnizddSunallsau
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35 IATIZHMAINITNBIAT (Schoch, 1964)
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Y
WINUNAI9Y1 (db)

$oeaziaIn1Ineadii (WSP)

WSP (%) = iviinveutlafineads (W) x 100

Y
v W
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213

o d‘ Ay d‘ U
:mn15nJaﬂuuﬂmmmﬂuﬂmmmm RVA 34 4D

(Newport Scientific Pty, Ltd., 1995)

A A
A39INO
In509 RVA (Rapid Visco Analyzer) i:u 4D W3 ouuAULAZ Y
A sa o
IATDNLIULIDTINAN

AZUNTIDTIDIAVUIA 0.8 HADINAT
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IBINNTH
AA o ] A di’ 9 Y c;y o a
(1) ﬂsmwmammﬂmmmmwsaﬂaz 14 1w@13qu1ﬂauﬂ'5mm 25.00+0.05

Haaaas laaaluuauusuniod RVA
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v o o £ q 1 ' £
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[ a [ L] Y o ] ] = Y LY L] Y A L) 4 Y
NUFUAUBINIDYN (mnamq ﬂWl’J’EJEJNlliJa&ﬂEJﬂ TMuadied1eaunTod LawesNaa uan

JOUABAZUNTIAZDIAVUIA 0.8 HaaanT)
Y [
(3) Taw1e (paddle) asluuau vyudielilunse tazdaliuauioniudedialildsy
I 9 Aa c?} A A VA
iWudeunrnimioanaginnig
) { 1 4 J 4 4 o
@) thuaunldmadnsod RVA nausmosauie 1dn309 RVA 11911

v E4 3 v
(5) ninnsimslasundasnnumiiadenaiinmsussnnaiaedl guuglisuduini

Y A o

a { 1 1 AaaAa a a 4
Idnamsulasundasannunilanieisonguugiisuduihldinanaid lud (pasting
temperature) AIANNHUAGIAA (peak viscosity) AINNUHUARIAA (trough) AIANTTIA
gaNe (final viscosity) ATWAANYOIANUNTIAGIGALAZANUNTIAAIEA (break down) L1AZ AT

HAAIUDIANNHATATONUANUTARIA (setback from trough)
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