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ABSTRACT

This study aimed to decrease calories in light and intensive taste coconut milk
based curry by using carbohydrate based, protein based and mixing of fat replacers. Carbohydrate
based fat replacers used in this study were maltodextrin, crosslinking and pregelatinizing
modified tapioca starches (FA-1304 and MR-300). Protein based fat replacers were soy protein
isolate (SOY), sodium calcinate (SC) and coconut protein (CP). Coconut milk in curry was
substituted by fat replacer solutions for 50-90%. Viscosity, stability of curry emulsion, color (L*,
a* and b*) and sensory characteristics of reduced fat coconut milk based curry were determined.
Compared theses factors for select similar with control curry in selection reduced fat curry. Total
fat content, calories and chemical composition of control and reduced fat curry were examined.
Changing of sterilized coconut milk based curry in room temperature (28+2°C) and heating
storage condition (45°C) were determined. FA and SOY had less influence on the color and
viscosity of reduced fat curry as compared to the others. Substitution with SOY and FA (at 50-
70% substitution) increased the emulsion stability of reduced fat curry. Substituted coconut milk
with SOY and FA more than 70% substitution were significance decrease L* and stability of
reduced fat curry than control curry. Using SOY as fat replacers at 60% substitution in reduced
fat curry obtained less difference in sensory score from the control than the other fat replacers.
The result of light taste coconut milk based curry showed that soy protein based fat replacer at
60% substitution was less influence on viscosity and color compared to carbohydrate based and
mix-based fat replacers in light taste coconut milk based curry. The effect of mixing ratio between
carbohydrate and protein based fat replacers (FA:SOY) at 1:1, 1:2 and 2:1 for coconut milk
substitution in reduced fat curry were examined. Mix based fat replacers were increase viscosity,

stability and L* of reduced fat curry. 1:2 mix-based fat replacer at 60% substitution showed

)



physical characteristic and sensory acceptance were non significant difference with control. The
reduced fat light taste and intensive taste coconut milk-based curry could reduce total fat were
64.30 and 63.86% respectively. Reduce calories of reduced fat curries were 55.06 and 50.00%
respectively. The result of room temperature storage condition showed non significant difference
of physical and chemical characteristic. 45°C storage condition showed the trend of chemical and

physical changing until rejection by sensory evaluation at 12 weeks of storage time.
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Table 1  Proximate composition of undiluted whole coconut milk (% by weight)

Proximate Popper et al. Jeganathan Anon Seow and Gwee
(1966) (1970) (1984) (1997)
Moisture 54.1 50.0 53.9 50.0
Fat 322 40.0 34.7 39.8
Carbohydrate 8.3 5.5 6.6 6.2
Protein (N x 6.25) 4.4 3.0 3.6° 2.8
Ash 1.0 1.5 1.2 1.2

Remark: * Refer to 5.3 was used as the nitrogen conversion factor
Source:  Modified from Poper et al. (1966); Jeganathan (1970); Anon (1984); Seow and Gwee
(1997)

o o 3’ a 3 o 1 1A A 3’ A
dmsulmihingndums lulamsadulvginuaeiiinia Tasmwized e

2’ 4 ] 1 1A [
aagIase (sucrose)  Hazlidasvoding arundeusinuaeWoanosd  (phosphorus)
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2.1, monoglyceride $ovay 1-7, nsa luiudasy (free fatty acid) fovay 1-1.26, phospholipid
$ouaz 0.03-0.4, glycolipid $ouaz 0.2-0.35 waz sterol 3v8az 0.1 lagh triacylglycerol
Uszneuae trisaturated fouas 84, disaturated-monounsaturated fovaz 14 az monosaturated-
4 1 1 3
diunsaturated 3080 4 (Young, 1983) p9nlsznouung glycolipid muiwquﬂu monogalactosyl
s I
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1 k4 '
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a o Ad ¢ d o ) Yo
llagﬂﬁll']mslla\‘]ﬂiﬂllelluu[ﬂ!ﬂu@\iﬂﬂigﬂ’f]‘]J"U@Qu’lllumg‘Wﬁ'l'Jllﬁﬂ\ivlﬂﬂ\i Table 2
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Table 2  Fatty acid content in coconut oil

Fatty acid Range (%)
Caproic acid, C6 0.4-0.6
Caprylic acid, C8 6.9-9.4
Capric acid, C10 6.2-7.8
Lauric acid, C12 45.9-50.3

Myristic acid, C14 16.8-19.2
Palmitic acid, C16 7.7-9.7
Stearic acid, C18 2.3-3.2
Oleic acid, C18:1 5.4-74
Linoleic acid, C18:2 1.3-2.1
Arachidic acid, C20 Trace-0.2
Gadoleic acid, C20:1 Trace-0.2

Source: Modified from Canapi et al. (1996)
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1 a a A % I v A @
WUNNNTAA05A (lauric acid) uaznsaluSadn (myristic acid) ¥aunsa lvsiududaives
Y
o a 4 Y] U
1nenluesndsenouaina1d (Felton ef al., 1994)

Y A A a aa d b4 a
1.2.2 an‘umz‘n1amﬂmwuazqmauummammmwanammmnzw

o A A g

Y v
nzmiuszuusiasunsznoudlsesndsenon 2 druiluluiuluiim

< 1 Y o A 1 di’ A A ' 1 A g’ 4 @ 1
’ﬁ’lﬂJ’liﬂlLﬂﬂf]@ﬂLﬂu 2 ’tff')uhlﬂﬂﬂ'lxﬂfﬂﬁ]u ﬂ@ﬁﬁulu@ﬂiﬂﬂlﬂ'lﬂ'J']LLﬁgﬁ'Ju‘Vllﬂuu'lG]f\iﬂUﬂﬂ'ﬂ

[

@ usfuilsznevegiios) Tao llguauiamaniidailand aqlduansl3lu Table 3

Table 3  Physical characteristic and physico-chemical properties of coconut milk

Physical and physico-chemical properties of coconut milk Range
Viscosity (centipoises) 1.61-2.02
Specific gravity 1.0029-1.0080
Surface tension, dynes/cm2 97.76-125.43
Refractive index 1.3412-1.3446
pH 5.96-6.30
Flow behavior index (n) 0.713-0.930
Thermal conductivity, W/m °C 0.425-0.590
Specific heat, kJ/kg °C 3.277-3.711
Density, kg/m’ 969.00-983.05
Thermal diffusivity, m’/s 1.325-1.634 x 10~
Oil droplet size, um 13.1

Source: Haegenmaier et al. (1972); Peamprasart and Chiewchan (2006); Tansakul and

Chaisawang (2006); Tangsuphoom and Coupland (2005)

< 1 1 [
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g oy @ I 1 [l [} o [V
Anurusesay 66 iusesaz 28 uazvewdan luly lviiuiesay 28 (Fawanslu Table 1) §
a I o { Ao 1 a g

ANNNIIA 4.2,3.0,2.1 1Az 1.8 IsUANOYN (cP) 1INMTIafigungiiaedenz iy 29, 40, 56
AT 64°C MYUAIAY Simuang tazane (2004) 518U NUTN lviu Fesay 15-30) taz

a = 1 A d‘ a 9 (% 1 Yo = [
uUNHU (70-90°C) uwamammwuwﬂimmmmw EllﬂﬁiqllﬂxiﬂaTJllﬂ'i‘]Jﬂ"ﬁEJLlﬂuﬁnﬂ
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Winzn lidumazdunszuaums lelud ludhdsznoudaeludiudosay 5-17 naz Tilsau
4 [ a 4
fovar 1.5-2.0 TneldaTeeiamsnszRuuauuuasos (laser light scattering instrument)
1 o A 1 aa [N a I v <3|
wunvuavearea lusiuinszareedlunzin likunszuiunms TeTud ludianyaziily
o { 1 -4 4
lognormal form (Figure 1A) Inefivion lusiuntidurugudnaiunae (d,) 13.1 lulnswas
ad a I o 1 aa [
nzirunszuIums laTud ludlvuaeymaludutanatsainnzin ludunszuaums
a =] ' = o ' ad
ToTud ludianios (Figure  1B) ag13 lsnaweyninludiodians AN IUNTZUIUNS
a I3 <] 1 % 1 { (BN a s A
TaTud ludnfvmadnnivuiaveseymaludiedei ludunszuauns Ta Tud lud e
Av o ] 1 a 4 3| a o
sruvNarunszsedludisazats SDS noUMIIATIZH 1Ay SDS ITua1sanusIAEImh
Y a 4 o = a v W 3/ a L o
ldiRalszgavdenseuvoa lvdunaz Tusauluszvuddasuyeniingd 39dau119n1s
a aaa 1 = = 1 o o4 v = 'lél
malgnserszrinldsavuaz Tsau sreflestumssaudrnuauiioynalvaiuvenon
o a 4 ' a J.
lusiunaz Tsdu minwamsiasgdwin ldaglinszuiumslelud ludinalunisaa
v k4
YO YNAVDIHEA TuiTupg 1 TilsdAgyneada uavea luiiuNazdeatiuazinan1ssaugd

Y Yy 1A ' a (42‘ Y 1 <
nuldivunaeymamuaunoums e lud ludaiulasdesias,



16

% Frequency

% Frequency

10 100

Particle diameter (um)

Figure 1 Particle size distribution of non-homogenized coconut milk (A) and homogenized

coconut milk (B) dispersed in distilled water (---) and sodium dodecyl sulfate (SDS)
=)
Source:  Tangsuphoom and Coupland (2005)

1.3 dNatuIazANNAIRIVRITTUUBNaT Ml MnZ A

U

1.3.1 ?uaru
Aav o A Ao I 49; 9 1
AT ABTLUVVIEITNNAnHUIYWHONEY UTLNOUAIUVDIHAIBEY
Y v

9 a £ 1 Y o Y 1 o o w o Y 3 dy
HOY 2 BUA Gmulummmazmmﬁumu"lﬂ W ey awsov et uile

v a o Ia

denuld Tnsodeaindiaty nansasiovaruuarialinml¥ariodadu 1 via uazlu

o

Y
a o I3 @ Aav o 1 a B 1
’]_l'NWa@]ﬂil!“'l/]ﬂﬁﬂWigl%}ﬁTVﬂ@?Ja%uiflﬂﬂ?"l 1 ¥UA TﬂEﬁuagﬂummmmzﬁﬂmmaz



17

Aa o 4 Av o Aa d? ng 9 9 1 <3 o A 2 zﬂy
Haanun (McClements, 1999) am%umﬂ@muuumumﬂ:nEJmquﬂzmu“luaﬂumzmﬂum’a
2w 'y Y v ¢ 3 0 ' Ay oA 3 A
QeINU !,Wm'lll'ﬂ\‘lﬂ?ﬂﬂaﬂﬁ]‘aﬂiiﬁu%glﬁulﬂu 2 @ AodIuMdularIotion (droplets)
YOIVDUHAIF AN TG (50N118INTZ10 (internal 130 dispersed phase) FINTZIWANTNOE

TuvearaldnyianilaNnGend1 @2111n32910 (external 1139 continuous phase) AIIUAIAIVD

v o

@ a 1 < A v oA ' v {a
@Hmﬂmﬂixmﬂmﬂﬁnﬂmimmmz%m@1ﬂ511mm10 Iﬂflﬁ\ﬂﬁﬁ"lﬁﬁ]gﬂfﬁlﬁ'Jll@?ﬂuﬁﬂ?ﬁllﬂﬁ

[ ==t 3 = A T 3 Y dyw [l = 1Y
TENINUBDIYAI 'E’)'HHJLWENGD'HL@]ﬂ?ﬂﬁﬂNTﬂﬂUTﬂ”lﬂ u@ﬂil”lﬂu&ﬂﬂﬁ]ﬂfﬁlclugﬂﬂl@ﬂwaﬂ A1

[ [
v A v v o A

~ ] a o A A o a Yy 9 3 [ = A
ﬂizﬁnsm’egiuauawm%mwaﬂymzﬂau 1No a%ummmuuumﬂizmmzugﬂgﬂaau"lﬂ

A

§ a @ a aaa v o Jdo 4 ]
GdﬁQﬂWi]Lﬂﬂlliﬂﬂﬂﬂuﬁ%‘ﬂ@ﬁ]!ﬂﬂi]'lﬂﬂ;]ﬂifﬂ’duwu‘ﬁﬂﬂﬁ'lﬁ@u“] I¥U ’f]lgﬂ'lﬂiﬂiau Weso1me
< = Y = :1 <3 I 9 a ~ Aan J Aa a 4 9
et wan lvdiu vazwamiwde Audu Wuns ANNINAY, 2540; WTIA UININY, 2528 019

a 4 a J an a
Tag 351950 @0AINT LAARINA INTINT, 2544)
1.3.2 davulurinzi

@ a

oy a B I a o ‘;y o ‘;y .. .
mﬂz°nﬁﬂmmj‘ummwmﬂuaua%u%mumﬂum (oil-in-water emulsion
A Av W a dy 3‘ I 1 [ A =\ 3’ Y 3 1 @ @
n3io O/W) dlavurHatiududIuAoLL0Y M@Hﬂ?ﬂﬂ]@ﬂﬂWﬂJULﬂuﬁQUﬂﬁ$ﬁ]']EJS5]'ZI NITAYA
1 [ 1 d‘ . 1 1 d‘ A oy d! = 14 1 19 ]
@Qiﬂﬁ?ﬂﬁﬂll&@\‘] (Figure 2) Taadruneiilosnoii “]Nil’i]\'iﬂﬂigﬂﬂﬂ@ﬂﬂc]ﬁ%ﬁ?ﬂﬂgﬂ?ﬂ YU
o [ = 1 ] oy v v A <3 @ 1
mﬂ‘u'lamm 1379 !,LazT‘iJﬁ@1u%zﬂizmﬂmu"lwmuuTamﬂummmzmulﬁuuuuazmwmu

9
@ Il a o o

v v Y v v Y
hnszaelni venaminenudirdalidrognovasinihiulni Tdun dwuy  dheada

3|
weouud 41 uazaod 1udu

‘ oil
. . . Q Water

Figure 2 Oil in water emulsion
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Aqueous Phase

Interphase

Disperse Phase

Figure 3 A protein molecules aligning at an oil/water interface

Source: Hall (1996)
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Figure 4 The steric effects due to protein absorption at an oil droplet interface

Source: Hall (1996)
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11 Table 4

Table 4 Purpose of difference temperature in pasteurizing food products

Food First purpose Second purpose Lowest heating
Product
pH<4.5
Fruit juice Inhibit pectinesterase and Kill spoilage 65°C 30 minutes
polygalacturonase enzyme microorganism 71°C 1 Minutes
(yeast and mold) 88°C 15 Seconds
Beer Kill spoilage microorganism - 65-68°C 20 Minutes
(others yeast, Lactobacillus sp.) (bottled)
and beer fermented yeast 72-75°C 1-4 Minutes
at 900-1000 kPa
pH>4.5
Milk Kill pathogenic microorganism:  Destroy enzyme 63°C 30 Minutes
Brucella abortis, Mycobacterium and Kkill spoilage 71.5°C 15 Seconds
tubercurosis microorganism
Liquid egg Kill pathogenic microorganism:  Kill spoilage  64.4°C 2.5 Minutes
Sellomonella tubercurosis microorganism 60°C 3.5 Minutes
Ice cream  Kill pathogenic microorganism Kill spoilage 65°C 30 Minutes
microorganism 71°C 10 Minutes
80°C 15 Second
Source: Fellow (1988)
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Table 5  Quality changing of pasteurized coconut milk during storage

Sample Total Free fatty =~ Peroxide value Stability Taste
(Storage at 4°C) organism acid (as %  (meq peroxide

(org/gm) oleic acid) 0,/kg fat)

Before >39,000,000 0.18 ND - Normal

pasteurize

After pasteurize 12,000 - - Stable Normal

(Suddenly)

3 days 16,000 0.28 ND Little Normal
separate

5 days 13,000 1.91 ND Some part Normal
separate

7 days 12,000 0.68 5.33 Some part Little
separate rancid

Remark: ND refer to not detect

Source: Gwee (1988)
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Table 6  Suggested processing schedules in a still retort for canned aqueous coconut products at

two initial temperatures (IT)

Can size Time (min) at 115°C Time (min) at 121°C Equivalent lethality,
IT 21°C IT 71°C IT 21°C IT 71°C F, (min)

211 x 400 36 30 22 18 4.85

307 x 409 40 35 27 22 4.94

401 x 411 46 39 30 25 5.08

603 x 700 81 51 42 33 5.39

Source: The Asian and Pacific Coconut Community; APCC (1994)
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4.1.1 mamsivriveuylslasladn (Hydrolytic rancidity)
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CH,OCOR, CH,OH CH,OH

H,0 H,0 + R,COOH
CHOCOR;,— > CHOCOR, + R,COOH— CHOH

Lipase Lipase + R,COOH
CH,OCOR, CH,OCOR, CH,OH
Triglyceride Diacylglycerol Glycerol
(Triacylglycerol)

Figure 5 Hydrolysis reaction

Source: Allen (1994)

nialugiudaszNgnilanlasseenuilminalymindusaialnd  (off-

a

4 A H U v A % d
flavor) U813 1ilesinnausanmmizdivensa luiudasy  FamSMuuT UYL

9
= Y a o I

a dyc:s’ o v A Aa =\ 4 tﬂy 3 oy o a 1
laTas laanibiluilymdnainatiunuraadusintesndsznouiugnaiutiniuassn wu

Y 9
y a K 1

oy o <] J A o w v A A 1 1<
dwwaatay (palm kernel) HIDUINUUSNIN Tﬂﬂﬂiﬂ"lslmuaﬁizmﬂml muﬁlwmﬁmﬂu

a

o IQEJ} A J A a a A & o Y a S 9 1A
ﬂﬁﬂll"’lliJUﬁ'lt’JI“]fﬁ'Uﬂﬂ nsamsysn nseaesn Llﬁgﬂﬁﬂlluiﬁﬂﬂ “ﬁﬂﬂ?iﬁlﬂﬂﬂﬁﬂﬂﬁ?ﬂﬁﬂ“‘ﬂ



30

v v '
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Table 7  Flavor threshold of some fatty acid

Fatty acid Quantity (ppm)
Butyric acid, C4 0.6
Caproic acid, C6 2.5
Caprylic acid, C8 350
Capric acid, C10 200
Lauric acid, C12 700
Stearic acid, C18 1500

Source:  Shukla (1995)
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(Kellard et al., 1985) urunmmsinalfnser uaae 13l Figure 6
Octanoic acid

CoASH
ATP

Octanoyl CoA
FAD

AN

FADH,
a,B-Unsaturated octanoyl CoA

H,0

~—

B-Hydroxyoctanoyl CoA
NAD'

NADH +H’
-Oxidation spiral «—— f}-Oxooctanoyl CoA

™S

o

CoASH

F

f3-Oxooctanoic acid

\CO

2

Heptan-2-one

<NADH+ +H
¢ .

NAD
Heptan-2-ol

Figure 6 3 -oxidation path way of fatty acid which product methyl ketone and aliphatic alcohol
(changing octanic acid to be heptan-2-one and heptan-2-ol)

Source:  Padley (1994)

4.1.3 msmidunuiinaonlidseeendiaty (Oxidative rancidity)
AaAaa a [ I Aaaa d‘ a d? J a o 1
Ugnsereendasuidulfnioininadusznitveongounaznsa lugu 'l

A o = s X a d? A~ a o [ 1 9 v AAA
@M@]’Jiullﬁiﬂm“h’ﬂulﬁﬂ FIVTLNAVUINDUDDNKIIULUASAUTII (YU ANUIDU  UAI IITNY

aaa

[ @ 3 9 a A a A Y] .
Wawmqmaziamwuﬂ iWuau TﬂfJﬂ']iLﬂ@‘1J§]ﬂiﬂ?LiM%Wﬂﬂﬂﬂ“Bl%u‘ﬂMWfﬂ\NWH (singlet

a [

oxygen) hiasendunsaludulisudninaiuszg  walulelasulesoenlad



32

v
a

{ 1 3 4 4 I 1 [ o
(hydroperoxide) N liTinauuaziluaisd@onany (intermediate) 1iosniuansn lunady waz
Y (] < 3 3 [ 4
wwuandlne 1ed1933a:57 19 alkoxy free radical Feaznanailuansisznevilszinndad lod
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(aldehyde) Alau (ketone) 1OANDEDA (alcohol) Haz laTasAsue (hydrocarbon) 1A
dlzzt:? Idy Aa g A o Y a A A Qd?’ v A SR A A
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RMZA Aauandly Table 8

Table 8  Aliphatic aldehyde flavor

Carbon atom Homologous series

Saturated 2-Enals 2,4-Dienals
C2 Fresh, pungent - -
C3 Fresh, milky - -
C4 Fresh, milky Sweet, pungent -
C5 Fresh, milky Sweet, green -
Co6 Fresh, green Sweet, green -
C7 Fresh, green Sweet, green Sweet, oily
C8 Fresh, citrus Sweet, green Sweet, oily
C9 Fresh, citrus Sweet, fatty, green Sweet, oily
C10 Fresh, citrus Sweet, fatty, green Sweet, oily
Cl1 Fatty Sweet, fatty Sweet, oily
C12 Fatty Sweet, fatty Sweet, oily

Source: Hamilton (1994)

@ 1 A a ad a 42’ A a aaa a [ 9 1
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metallic, fishy, cucumber, cardboard, tallowy, mushroom Q& painty Lﬂuss’fu na'lng

ina1nse100 InoonEndu (autoxidation) 11dAa 1AA1 Figure 7
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catalyst . .
Initiation : RH + 0O, —— R + OOH

catalyst . .
RH —» R + H

Propagation: R+ 0, —p RO,
RO, + RH —— RO,H + R
Termination: R + R —p» R——R
RO, + R ——p ROR
Figure 7 Auto oxidation path way
Remark: RH = unsaturated lipid, R = lipid radical t1ag ROZ. = lipid peroxy radical

Source: Hamilton (1994)
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Table 9 1dauemsldasnauny liuuasdanmngausvunuimurinnlueimsniany

uanaanu il
Table 9  Some fat replacer and there functional in food
Type Some commerecial fat replacer Functional in food
Carbohydrate- Cellulose (e.g. Avicela, Just Fiberb) Binder, body, bulking
based Dextrins and modified starches agent, flavor enhancer,

(e.g. Stellar’, N-Lite-Sd, Inscositye)
Fruit-based fiber
(e.g. dried plum paste, prune paste, WonderSlimf) Garin-
based fiber (e.g. Betatrim®, Z-trim") Hydrocolliod gums
(e.g. Kelgumi, Keltrolj, Kelcogeli) Maltodextrin (e.g.
Paselli*, Maltrine) Pectin (e.g. Grindsted', Spendid™)

Polydextrose (e.g. Gelcarina, Litessen, Sta-litec)

gelling, moisture
retention, mouth feel,
reduce syneresis, stabilize
emulsion and foam,
texture, thickener,

viscosity

Protein-based Microparticulate protein (e.g. Simpless)

Modified whey protein concentrate (e.g. Dairy-lo)

Colloidal gels, mouth
feel, slow melt-down,
reduce syneresis, water

binding capacity
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Table 9 (Cont.)

Type Some commercial fat replacer Functional in food

Fat-based Altered triglycerides, low calories Emulsion, mouth feel
(e.g. Caprenin, Benefat)

Sucrose polyester, no calories (e.g. Olean)

Combination Carbohydrate + protein (e.g. Mimix) Flavor and texture
Carbohydrate + lipid (e.g. OptaMax, Fantesk) enhancer, mouth feel,

water retention

Source: ADA report (2005)

v 9
A Aa K

[} 1 a I Y o = A
mmmmu"lmummawuwwamumm%h%nuemﬁﬂﬁzmmﬂmm’a
Hae1l52an ADA report (2005) 1@3705u¥on1emsavesasnaunu luduimanefums

¥ uo1msusazlsznnaanaaali Table 10

Table 10 Some sample of suitable fat replacers for some fat category

Fat category Fat replacer
Carbohydrate-based Protein-based Fat-based
Baked food Fibers, gums, inulin, Microparticulated protein, modified Benefat" ,
maltodextrins, polydextrose, whey protein concentrate, protein emulsifiers
starches blends
Cereal and grain Fibers, gum, inulin, Microparticulated protein Emulsifiers,
products maltodextrins, Oatrim’, Olean”

polyextrose, starches

Confectionery and Cellulose, gums, inulin, Microparticulated protein Benefat,
candies maltodextrins, Oatrim’, Capreninb,
pilydextrose, starches emulsifiers
Cooking and salad NA* Microparticulated protein NA
oils
Dairy products Cellulose, gums, inulin, Microparticulated protein, Emulsifiers
maltodextrins, Oatrimc, modified whey protein concentrate

pilydextrose, starches
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Fat category

Fat replacer

Carbohydrate-based

Protein-based

Fat-based

Dairy products,

refrigerated and

frozen desserts
Meat and

poultry products

Other fats and

oils

Prepared entres

Confectionery

and candies

Cooking and

salad

Cellulose, gums, inulin,
maltodextrins, Oatrim’,
pilydextrose, starches
Gums, inulin,
maltodextrins, Oatrim,
starches
Cellulose, gelatin, gums,
inulin, maltodextrins,
Oatrim, pilydextrose,
starches
Cellulose, gums, inulin,
maltodextrins, Oatrim’,
pilydextrose, starches
Cellulose, gums, inulin,
maltodextrins, Oatrim’,
starches
Cellulose, gums, inulin,
maltodextrins, Oatrim’,

starches

Microparticulated protein,

modified whey protein

concentrate, protein blends

NA

Microparticulated protein,

protein blends

Microparticulated protein,

modified whey protein
concentrate
Microparticulated protein,
modified whey protein
concentrate

NA

Emulsifiers,

Benefat

NA

Emulsifiers,

Benefat

Emulsifiers,

Benefat

Emulsifiers

Olean’

Remark: - Cultor Food Science, Inc, Ardsley, NY

- *Proctor and Gamble, Cincinnati, OH

- “Rhone-Poulenc, Inc, Cranbury, NJ

-“NA = not applicable

Source:

ADA report (2005)
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ApNIAd lwadnuazniagd lumin gannlugasauauin aauaaaly Table 11

Table 11  Essential fatty acid content (% of total fat) and the ratio of unsaturated fatty acid to saturated fatty

acid (PUFA/S) in original food and reduced fat food

Menu Original Reduced fat

Linoleic Linolenic PUFA/S Linoleic Linolenic PUFA/S

unaane lfaes 7.9 0.7 0.11 50.9 47 3.22
upadiedruln 12 0 0.01 49.0 1.6 2.46
unanzwi In 6.6 0 0.09 47.6 45 3.26
unafiarie lifres 1.9 0.5 0.02 49.7 42 3.01
unaifasuln 10.1 0.1 0.14 44.6 3.1 2.75
UAITUUR 1.5 0 0.02 45.1 4.0 1.92
ey 1.6 0 0.02 46.5 42 2.60
ST 144 1.0 0.22 432 3.6 2.52
nzuualn 6.9 0.1 0.09 46.4 3.8 2.78
auanln 1.7 0 0.02 487 4.6 3.04
idoman 2.6 0.1 0.03 41.0 3.7 1.90

Source:  Aauasnn Idg wzda uazAme (2537)
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Table 12 Functional properties of coconut protein in food
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Functional properties

Mode of action

Food system

Solubility

Water absorption & binding

Viscosity

Gelation

Cohesion-adhesion

Elasticity

Emulsification

Fat absorption

Flavor binding

Protein salvation, pH
dependent
Hydrogen-bonding of H,0,
entrapment of H,O (no drip)
Thickening, H,O binding
Protein matrix formation and
setting
Protein acts as adhesive
material
Hydrophobic bonding in
gluten, disulfide links in gels
Formation and stabilization of
fat emulsions
Binding of free fat

Absorption. Entrapment,

Beverages

Sausages, breads, cakes

Soups, gravies

Meats, curds, cheese

Meats, sausages, baked

Meats, bakery

Sausages, bologna, soup,

cakes

Meats, sausage, donuts

Simulated meats, bakery

release
Foaming Forms stable films to entrap Whipped toppings, chiffon
gas
Source: Kinsella and Srinivasa (1981)
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Table 13 Affective factors for functional properties of protein

Intrinsic Process treatments Environmental factor
Composition of protein Heating Water
Conformation of protein pH Ions
Mono and multi component Salts pH
Monogeneity-heterogeneity Drying Temperature

Physical and chemical Oxidizing, reducing agent
Modification Lipid, flavor, sugars

Source: Kinsella and Srinivasa (1981)
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;g ad a 4 o
T 1nd 4.6 suiluloTadianninfirvoundu iesnnuaadon losouazi liaugaves
uaaseunemmalunguade 1 (Dalgleish, 1997) TusAmnFiuadaldanldluage pH uas

Yy 9 =\ o w A = o A & =
ANuNYUvBILAaTeNife  luvaznllsaudunaselelaan  Fadlullsaunsanay
(globular protein) ausaazaeldlugig pH A3 (Liu, 1997) wazanaznou ldilony
~ o 9 9 A A o Y A A ' .
unaiion loopurdeninmsIianusounganeuzild lsaudoanmunediu (Scilingo
Y [l Y
and Anon, 1996) sariuieiTdsAuns 2 v ldsauiuTaelieglugyl TusauaonTndy
o q ¥ va a Y Ay ' > a

o ldnaauiaamihnduae naouutlasldoin@y

=3 I~ 1 ~
Tm@AsuATBIUN (sodium caseinate) 11 uaIUN laanmsanaznou Talsauly

4
~

2’ 1 a @ v Aav 4 = va I
Wiuy Usgneudlellsauuinniidesay 85 (35xfna 39733ani, 2528) Tawiiaiilu

Aav A S v @ g’ % ya A @ ' [~
@ﬂJﬂG]SUlV‘ILfJ’E)iﬂﬂ mmmwﬂumua:”lmuu"lﬂﬂ UANUAIAIFITE VU INNITUBUUILASNIT

U

aza10 (freeze-thaw  stability) Usuiaiuuziild1degluyiedosas 0.6-2.0 Tageraian
a I
TyRsundiuaas i Taoasaniomuluglueq fat emulsion N 1A (Salavatulina ef al., 1975)

6.4.5 TsAuduriaeuvuyy (Soy Protein isolate)

[ A

v 4
Ts@uainndurans (Soy Protein  Isolate) Ho9Alsznovvedldsau

9y o3| A AaA a = 1 @ % 9
“]JiZiJ1i1!iE]fJﬁ$ 90 Lﬂuiﬂmummmmmqmqq L‘Wi1$N1uﬂ'liﬁﬂml,ilﬂl,ﬁl'lulelmu®’EJﬂLLa’J
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dyo/ A A ) A o 9 A & 1 =
wonnndioe lufinaunaes Macrae er al,, 1993) Kmiiduaissielumssamelu
a [ 4 ) 09/’ U a ara
naanual ldnson TaslulassadwvesldsAuanannaesaziinenguuesd Inilan
Y
(lipophilic) taz lalasan  (hydrophilic) 11X awsedaneiuiwas lusiu'lduin Ims
o oy Y a A M) A a [ =
n3zareaaluiir1dde aailyminsinanaunmaes (beanny flavor) Tunaan sy Juruzae
Tonaunuutlagunies (soy flour) TUsauananndunanslizramsazate laminy 5-95NSI
Y Y [
(Nitrogen Solubility Index) @1M130gagU lAAY 4 1911 veuhmiin wihidwguesllsau
o o A a o My A ) <4 Y o Y ~
anavnoanasslunannua ldnsenaeansaasvnaiulaseasanyasnd o3 19mn
" 9 g/ % < Y [ ¥ 2L J o 9 % Aav o ddgl
awnsorerud ludu nazvewdaldegsmnula suiluwaildanunsdivewiatuaiu
. . [l < a = o v = a g a o 4
(Bianchi, 1985) 083 lsnawumsanTdsauanasnaundesgunuiosas 4 Tunaanmsi
9y o I ¥ A A A A 4?’ . 1 1 a o 4
1dnsoniln ldnsoniiduasanasuazidaounuiu (Chin ef al., 1999) drulvanandmal
L ao o v Ao A Y 9 2o A o A A wa
wedNaguly TUsauduvasuduan waz Tlsaudundosana Mo@entUUAUTUIAVD
o v ] o 1T a 3’ @ a o do <
lusiu TaoduIngz 191saudunaes iinudesay 3 ves hminnaasuaiduss
E) = o A I o Y = o A =
wonnms 1 llsaununasuiluarsnaunu luiunds Tsdununaesdall
4 ] (% { a @
UszTemiaugunin Aesreandasudosnisinalsanasadonnala Tsanszqnngu
< A & 9 t A @ A o o
Tsauzi5anrta wWuau lasn IUsauduraosainisnanszauaoadinoIoanIvug 1u
A 1 [ = d‘d 1 z;
eauarsieanszan lalnlsAuneaanesoaninurudud1 (LDL-cholesterol) Tu
] [ o o { o a o
519me1d Tasnoaamasoatluiladendanniilfinalsavasaaeariala  (Potter, 2000)
ieann TUsAuadnnndImaeslianslsean isoflavone ¥4 1AUA genistein 1Az daidzein N
ansarsanilasadealunsinalsniala'ld (Potter er al, 1998) Tasra T804I Katsuda
k4 1
wazame (1997) lanageunansfudimsiuseaunoaanesoa ludsuYe93 14018 13
nagovzlddnagouinariesuiu 13 au Taeliongsznin 27-62 I Tagiimsuilnald
A = [ M A 1 @ a A o & 9
nseniilldrunauvedTlsaudaiandunaos wiumsus Inne s i lviiuge Fedeq
a I Y o -2 [ A Ay Y = = Y
13 Inald lanasnuminudesas 110 vesnasnumashdesnmsaeiu inmsmiouldnsen
I @ M a o 1T W I o s A
TaefidrunauvesldsauanannaunaesdSum 9.9 nfuaeiu Wunai 2 daiw tieasan
szRUnolamA0soaluFSuvoIdnadol nuTzAUABIAdIADT0AANAdE 1l Tad ATy
(p<0.05)
o v & Aa {o o o 4 1Y
Invuninfatludismsnd g lumsyzasdasmadevamnvedeioiziag
1 1 @ A A dgl dyw 9 v o A a
FTUUAI VBT WM U oININMTIHNTUYeI01g uonnnddildilesiusnu Isniina
4 Y] 1 an a LY 4 1w 4 o @
MIMIdeuan NaINa1 1ag 1z dn uaz3eiml usuduns (2535) lakinsiauie s

4 9 Y o o
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Fao)
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1. gAY
Ao o =1 Aa o Y o w
1.1 nzndusaglgean @319 NUTHN MWAAINTUZNIN 3119
1.2 19309UNINZTA (1AT0ILNILAIDINNAUIATOIUNAATTIUNS NAWAIVINTIN B 1UND
A v v d‘
199 WHIANTSY)
o o d! dd‘ @ d‘ Y @ [ dy
1.3 arsnaunu lvdudszianais 1o'lawmse Felioaiguaz¥onianial avae 1
o =1 vAa 9 ] 9
(09n1seneumany auauazveud lsuaaaly ManuIn)
Ao o s ¢ Aw P
1.3.1 Maltodextrin (Food grade) (UTEWN (UFULUD TATY LLOUA LANAR ("lmmmuﬂ)
9109) (DE = 17)
@ o [ YY) Aa o a I'4 J o w
132 uilafudnlzvdadands FA-1304 USEnaey Tuavheaaasy $10a)
@ o v o Aa o a I'4 o o w
1.3.3 uilafudnlzndadanas MR-300 (WS neFe Tuavheaaasy $10a)
@ =3 & A % [ Y| dy I'4 =1 wAa
1.4 arsnaunu ldiuilszian Tsau liseain awe lUil (eenilszneumanil auiia
uazdoualduanslu manuan)
=) 9 ao A A J.
1.4.1 TUsau1nuzn3n (U899 A5.08 INUUN)

9
Aa v (%

Aa Jd o
1.4.2 Sodium Calcinate (‘]_I‘JH‘VI’Jﬂﬁ PUINDS NS 9119)
9
Av Aa d o w
1.4.3 Soy Protein Isolate (TJ‘JH‘VI’Jﬂﬁ PUINDS NS 9119)
oy a 4 a 4 a o L4
1.5 ﬂizﬂmmiﬁ;mumﬂ:ﬂ U993 2 (vU19 307 x 409) %uﬂmﬁammmﬂai (UsENATINU

2 a2 o w
W uiisnade (Jszmelne) $1a (i)
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2. a9ai

2.1 @15l 193Nz eeRszneuma IA¥ING  Proximate analysis AU3FV04
A.0.A.C. (1995)
211 Fnszidels
- b Wf)’}avﬁﬂ (H,S0,) (Merck KGaA, Germany)
- Tadenlanson laq (NaOH) (Ajax Finechem, Adivision of Nuplex
Industries (Aust) Pty Ltd, Australia)
- oFauvansaod (Ethanol) (Lab-scan Ltd, Ireland)
2.12 Fnseslsau
- N3 ﬂ%ﬁt\!?ﬂ H,SO, (Merck KGaA, Germany)
- aplnlesdaia CuSO, (Fluka, Sigma-Aldrich chemie GmbH, Belgium)
- TlupaiFeudama K,SO, (Ajax  Finechem, Adivision of Nuplex
Industries (Aust) Pty Ltd, Australia)
- Tadeulansonlaq (NaOH) (Ajax Finechem, Adivision of Nuplex
Industries (Aust) Pty Ltd, Australia)
- Tanden1s Todkala (Na) (Carlo Erba Reagent, Erbamont group, Italy)
- N3ALBIN (B,0,.3H,0) (Merck KGaA, Germany)
- ATANAD (HCI) (Merck KGaA, Germany)
- LN%EH‘UQ (methylene blue) (Carlo Erba Reagent, Erbamont group, Italy)
- W5aL5A (methyl red) (Carlo Erba Reagent, Erbamont group, Italy)
2.1.3 Fnsedd lusiu
- Petrolium ether (Merck KGaA, Germany)

22 MaaidmuimagmsnlasunlasvesluiiuTasn13ma1 Peroxide value,
Thiobarbituric acid 18 Acid value Tasns lawsa (@Tﬂll‘ﬂadﬁnﬂ Egan et al., 1981, Yu and
Shinnhuber, 1962; 1967, A.0.A.C., 1995 AUA1A1)

22.1 3n512¥ TBAR
- 30 1n 70111930 (Thiobarbituric  acid/TBA) (Fluka, Sigma-Aldrich
GmbH, Belgium)

- n5ANAD (HCI) (Merck KGaA, Germany)
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- nialasnanlsozsan (Trichloroacetic  acid/TCA) (BHD, VWR
International Ltd., UK)
- Anolsvasy (Chloroform) (AnalaR®, VWR International Ltd., UK)
222 NT1EH Peroxide value
- NIADLHAN (CH,COOH) (Merck KGaA, Germany)
- anolsvosy (Chloroform) (AnalaR®, VWR International Ltd., UK)
- TnunanienloTolad (K1) (Merck KGaA, Germany)
- Tm@enlnTedama (Na,S,0,.5H,0) (Ajax Finechem, Adivision of
Nuplex Industries (Aust) Pty Ltd., Australia)
- uile (starch)
223 Sinnzinsananue
- Huodvimau (Phenolphthalein) (UTHN Merck KGaA, Germany)
- 193a110aN0894 (Ethanol) (U35M Lab-scan Ltd, Ireland)
- Tmdenleason laa (NaOH) (Ajax Finechem, Adivision of Nuplex
Industries (Aust) Pty Ltd., Australia)

- dmoes (USHN Lab-scan Ltd, Ireland)
d
3. gunIal

d d' = d' a : a : Al U c'! +
3.1 ginsamazinsesionldlumsnamimnanzinaziiunanziluiiudinssgnsziles
3.1.1 IATPIFINATIEY 2 A1KU (89D Sartorius; BP 2100s, USA)
3.12 1AT99ATIANY
A = +
3.1.3 1A509HHNNT2109 (Metal Box; R&BD., England)
[ Y
3.1.4 W0l 1Y001113n521l949 (Still Steam Retort)
d 4‘ =\ d' Y wAa
3.2 ginsaazinIesieilfasIvaeunaENTANIMEMW vazmsnageumalszan
Fuiavaiunanzn taziimnanzi lviiue
3.2.1 1A393AMANNHILA (Viscometer; Brookfield, DVII+, USA)
322 n3eaiaauiams lva (Rheometer; Hakke, RS 75, Germany)
323 IATOIFINALEY 4 @MU (810 Sartorius; BP210s, USA)

32.4 1n39aiama (Hunter lab; Color flex, USA)
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3.2.5 gunsaldmsumsnadeutuy
3.2.6 WoIAIUAURUHRIN 45°C
J A A d‘ Y A =~ Z a Z a
3.3 ginsalnazinseseiilinslaeunaaniamuniivesiimnanzi uazriwnanzi
Jgiudn
A A A d (a Y

3.3.1 GIgmﬂimaJmmiwwﬂimm%uu (Sox Tec; Foss tecator,. 2055, Sweden)

332 YAINT0diinANT1THARDITMABIOA (Gas Chromatography; Aligent 7890, USA)

333 yAn3esiin T 1e a9 (Bomb Calorimetry; IKA, C5000, Germany)

334 1n509a1n a3 10 Taiiwes (8%e Shimadzu; UV 1201)

3.3.5 m?mmum%m (?J‘Iraij’t'] Hettich; Universal 16, Germany)

33.6 195993AAANNTUATAAN (pH Meter; Toledo, SevenGo SG2FK2, Switzerland)

3.3.7 é’a‘uau%’eu @Jﬁjﬂ Memmert, Germany)
Aad
IENMINAADdN

J . :l
1. ﬂ]ﬁﬁﬂy1ﬂﬂﬂﬂ5$ﬂﬂﬂﬂ1ﬁiﬂ‘ﬂu1ﬂ]il!ﬁ%f’!mﬁ'ﬂl‘].lf?l‘ﬂ"l\‘lﬂ?1Nﬂﬁﬂm@ﬂu1!lﬂﬁﬂ$ﬁﬂﬁﬁﬁ

+ < ¢ Yy 9
nsziloq (qmmﬂueﬂuazgmwmu)

1.1 msdmnzraumwingaum3esnns
o A Aq YA A a ' A a9y v )
U UATONIN 1FABIATRIUNINET (NGUIATBINIAATTIUIN A1UAVIATIY
o A [ [ d‘ cL o 4' tg ] Yo 1 4‘ v A [
dunoiied 1 ianszl) Tasdainaieanavulvinaz 1viaduniownaiunnaiussg9

PN a o A 1 A Yo A Yy I A v Y
Llf]_lUﬂﬂﬁuﬂllagﬂiﬁﬂa\u‘wamuﬁﬂ IJJ@llﬂﬁ‘]J!ﬂi@\illﬂ\?hlﬂ!,ﬂlllﬂﬁﬂﬂllﬂqﬁ]gi]ﬂ!ﬂUGLUWﬂﬂﬂ?UﬂN

' '
ad v A A a

I a = o A Ay a '
UNHUN -20°C NUN !WﬂlﬂUﬂ1§ﬂ3UﬂNﬂﬁﬂmﬁ]ﬁuﬂﬁEl(luljﬂi’f]\m,ﬂ\‘lﬁll@u Mmmmaww

Q

4
Y Y

a a g 1 [y
AUNNIAYAVTZNOUAIINITNATIZHAIR N A1
o 1A ¥ A v A VA
- Jamd L* a* b* lagl¥iaTeadad Hunter lab taziiearuaaluszuy
CIE
a J 4 = di‘ 9 A C% Y = dy
- NUnTzviendsznoumaniiiieidu ao lviiu @ TUsau tazanuiu
(A.0.A.C,, 1995)
1.2 MIMMUAgATHIUNINSHAILNN
= 9 a Y o A Y Aao 1 9
ANBITOYAUNINENUITYFOIGATNNNIAIIUIY 1 B0 NN meTuneInaa

a [ - Y 1 ' a 4
1 ¥UA ﬁﬂllﬂ\illﬂﬂ Lﬂuq@]3ﬁu§1umﬂﬂﬂﬁi’]ﬁ'}u§$ﬁ'ﬂﬂﬂgtﬂllazlﬂlﬁﬂ'ﬂ\ulﬂ\ﬂuﬂWﬂﬁgfJiJLLfN
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nei If IndiResnugasniod lutownaianali @dedislng) uazanauideiinedes (dy
a = ™ A A A ] [] 9 =< 9

91z dn nazauz, 2545) ¥alaeina lTUSnaniownsedlugieiesas 9.13 fedesaz 132
2’ a 3‘ 1% 1 4 a g 3‘

youimnangi Wdngasimneludasiaruniowns aalludosaz 8 10 12 wag 14 veai

a Y = ~ Y Y Y Y a [ Y a A

unangd udnfseuiisudansuznameninld IdndiRestugasmamsd Taensauden

J g A SO y 9 A q9d

wunseeniiu 2 gas Ao gasiatioonazgasdudu e lniugasaiugulunisnaaes

1 U + qﬂjl ~ Y 9 ' g} A a I =1

ao 11 neumsussynsziloniuiimsIdanudouumiunsiguugi 80+5°C ilunar 5 wad

oazarvdunan it duuazifumsi ¥ asnaunu lviuseriaiduudd1dgn u

=

o £ y 1 & A v Y s A Yy a '
TEAUNIN L!ﬁ')‘il»l'l!“]f'ﬂiﬂﬁlllﬂ'l‘l/]'l\‘lﬂ’)'llliﬁ]uﬂi"]ﬁﬂulﬂm“mﬂ'lWilWEJIUT‘I'ITN'ILGH'EJ%%@'N@\W]'IN?H
dil .. . o o a o 4 a + o o 1
F, ¥0%0 Clostridium botulinum d1v5uMaAnMAINInz NUsTynszilosTasn livzitinisain
dy d‘ a S 1 1 4! s 1 1 9 d'
IEONYUNNY 116-121°C 3UUN FOL{I'IWQJ']?J@QGLH"]YN 12-16 G]f\ﬁJﬂ'lﬂE]ule'N’tZ'f\?LuﬁNinﬂ
& Ay & 4 & ¢ 4 £ 4
Lﬂi'ﬂ\‘ll!ﬂ\?i\l’ﬁﬁu‘ﬂigf‘I'OL]JGUE]\‘lLﬂ5'6\‘1&1/1ﬁ“]NMﬂTiﬂutﬂﬂuﬂJ@\‘lﬁﬂﬂiﬂl@\H“}fﬂ UAZIYDNNUANIY
4
Y Y ' [
:iau”lm;rqmu%a Clostridium botulinum %W B. Stearothermophilus, C. thermosaccharolyticum

(la Saananes, 2545; Lopez, 1997) Tagliaanz lumsaindodauansly Table 14

Table 14 Heating condition of canned coconut milk based curry

Sterilized condition Values
Can size (No. 2) 307 x 409
Can capacity 410 ml.
pH 5.40-5.68
Initial temperature before canning Heating at 80°C for 5 min.
Processing temperature (retort) 116°C
Processing time (retort) 128 min.
F, 17.204 min.
Sterility test No growth

1.3 mMsnaaaumsgaNsumMalssamania

[ [ 9 9 d‘d 1 =3
manageunvlszammdudalsznoualgdnaaounielyszning 18-40 1)

=<

Y

% [ o a @ a
“l)'\ﬂ’]\1ﬁ‘JJﬂL‘]JuuﬂﬁﬂHWﬁéﬂuﬂaWﬂiil‘!ﬂmZQ@fﬂ‘l’iﬂiill!,ﬂ'lsmﬁ ummmaﬂﬁwmumum{
a ] d' [} = A 1 o Y Q' = [ @ d‘
ﬂﬂﬂTLﬂlﬂﬁWQGlﬁﬂJu VIlliJLﬂleJ‘]Jﬁg”N]UﬂWi@\iﬁluﬂTii‘Ugﬁﬁl!ﬁgﬂﬁuiﬁﬂﬂ\‘]ﬂigﬁ"mﬁuﬂﬁﬂ

a 9 o 3 dy R 3 dy ' I
NYIVBINUNITNATDUATIU Tﬂﬂm‘mﬂﬁa‘umﬁ‘lJ'izﬁ”mﬁuwﬁiumumauuuma@mﬂu 2
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UYszinnfe msnageumedszamauia lagdTnssauF¥alTuna (Quantitative Descriptive
. A = A % 1< 9 o A d
Analysis) 19ANEIMT1UA8ULYAIUVOITLAVAMIAA ANUTY LazANNLY DT UNaINMT
1 4 ] 2
muduvelsuamiewndlugasiung uazmsnageumssensunnlszamdude Tay
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- Energy (Bomb calorimetry)
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Ny uaz 1wely (A.0.A.C., 1995) Tasaadludosazdaana 131y Table 15

Table 15 Chemical composition of curry paste

Chemical composition Content (%)
Moisture 55.09+0.25
Protein 11.05+0.32
Ash 13.95+0.09
Fat 1.30+0.24
Fiber 6.90+0.30
Carbohydrate* 18.621+0.61

Remark: - Data are presented as mean + SD (n=3)

- * By calculation
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Iwagoanyauznamennaauaad 131y Table 16

Table 16 Effect of curry paste content on physical properties of canned coconut milk-base curry

Curry paste Viscosity Stability L* a* b*
(%) (cP) (%)
8 104.84+ 839" 85.9612.44°  64.46+1.64" 8.7040.40°  54.16+1.23°
10 135.24+3.55°  89.91+0.83°  61.56+0.88°  10.48+0.23°  55.90+0.19"
12 181.62+ 547" 94.39+1.57°  58.73+024° 12224036 57.67+0.21°
14 257.35+3.52"  93.43+1.60°  60.91+0.49°  12.9310.23"  59.11+0.40"

Commercial 190.52+10.69°  85.74+2.05° 57.37+0.76° 11.37+0.28°  56.82+0.28°

Remark: -  Data are presented as mean + SD (n=5)
- " Means with the same superscripts in column are not significant difference
(p>0.05)

- Evaluated viscosity at revolution = 100 rpm
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3 o g} ad .
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Table 17 Sensory scores on spicy taste, consistency and oiliness of canned coconut milk-based

curry, using Quantitative Descriptive Analysis (QDA)

Curry paste (%) Spicy Consistency Creamy
8 5.0742.27° 5.4842.30° 7.24+2.99"
10 7.79+1.86° 6.9842.11° 6.83+2.31°
12 9.53+1.82" 8.22+1.82" 6.76+2.29"
14 11.1940.86" 8.62+1.75" 6.33+2.17"
Ideal 9.5042.17" 7.29+1.75" 7.1242.41°

Remark: - Data are presented as mean + SD (n=15)
- “* Means with the same superscripts in column are not significant difference

(p>0.05)
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Table 18  Sensory scores of canned coconut milk based curry prepared from different percentage of curry

paste by tasted panelists who preferred less spicy food

Characteristic Curry paste (%)

8 10 12 14 Commercial
Color 7.50+1.07" 7.47+0.90° 6.93+1.17° 6.17+0.95 6.30+0.70"
Consistency 7.50+0.73" 6.90+0.84° 6.57+1.07° 5.73+1.11° 5.67+1.18°
Spicy 7.60+0.93" 6.87+0.78" 6.10+1.27° 4.57+1.36° 6.60+1.04°
Oiliness 7.20+0.96" 6.63+1.00" 6.23+1.19" 5.90+0.96° 5.83+1.49°
Mouth feel 7.50+1.07" 6.83+0.83" 6.50+1.28° 5.80+0.92° 6.23+1.48"
Overall 7.63+1.00° 7.07+0.83" 6.37+1.25° 5.55+0.91° 6.63+1.38"

Remark: - Data are presented as mean + SD (n=30)

- ““Means with the same superscripts in row are not significant difference (p>0.05)
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Table 19 Sensory scores of canned coconut milk based curry prepared from different percentage

of curry paste by tasted panelists who preferred spicy food

Curry paste (%)

Characteristics 8 10 12 14 Commercial
Color 7.50+1.25°  6.87+1.17" 74341 07° 6.93+1.11"  7.43+0.97°
Consistency 6.93+1.31"  6.70+1.56"  6.67+1.12°  7.00+1.14°  6.10+1.60"
Spicy 6.57+1.45"  6.70+1.73"  6.70+1.29" 6.63+1.38" 6.13+1.74
Oiliness 6.70+1.56"°  6.73+1.62°  7.10+1.21" 6.47+1.59" 7.13+0.97"
Mouth feel 6.70+1.39"°  7.07+1.46"  6.93+1.08' 7.00+1.20" 6.60+1.73"
Overall 6.80+1.47°  6.73+1.51"  7.37+0.76" 6.73+1.11° 7.17+1.46"

Remark: - Data are presented as mean + SD (n=30)

- *® Means with the same superscripts in row are not significant difference (p>0.05)
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Table 20 Physical properties of coconut milk based curry before and after canning

Control Curry
Item Light taste Intense taste
Before After T-test Before After T-test

Viscosity (cP)  30.55+6.34 72.09+9.40 *x 47.15+4.64 129.30+6.82 *x
Emulsion
stability (%) 78.08+7.23  86.14+3.39 ** 91.19+4.17 94.58+2.29 ns
Color

-L* 65.88+1.14 64.18+1.64 ns 62.2310.63 58.83+0.26 **

-a* 7.42+1.67  8.75+1.38 ** 14.55+0.82  12.18+0.37 **

- b* 57.7843.23 53.82+1.58 ** 64.1010.45 57.64+0.23 **

Remark: - Data are presented as mean + SD (n=5)

- ns = non significant difference (p>0.05)

** = highly significant difference (p<0.01)

Evaluated viscosity at revolution = 100 rpm



67

A 1 Y Y a 4 1 g‘ a 1< Y
Wedunsldanuioulunisaaed lagumiuninziniugugasiiatios
4 M J a y v A v vl a
(19T99NIT08A 8) HATININENAIVANATIILTY (1NT0INIToIAZ 12) WUIIAINET
v v 4 v
AUANUITYNIzileans 2 gasianunilamuivedelivedAgydaneadda  (p<0.01)
Y [ a o d‘ d‘ YR d' :j a [ ]
doandeanunuIdeoua it ladnsimsnlasuulasuesgunimiing MvasnndiunszuIums
3 [ 4 a Q(
Tanudeunannudeuluszdumsmane 154 (Peamprasart and Chiewchan, 2006; 19NANT
[ [ [ a 4
BOUADIA, 2540; NANTWITTY TAUNNA, 2546; Peamprasart, 2004) HALNITAADT bacy
. ! Y o D, Yy a D, o J A
(Chiewchan ef al., 2005) ANagdaeandeInuIIMsdanuioutinalinnumniiaveningm
A 2 A A 2 A qu a ¥ v £
mudn Taganuniiasziuninvuie lsguugilunssuiumsldanuiougvy Tae
. Y a Y Y o o~
Peamprasart 8% Chiewchan (2006) lAaTurenavesnisinanuiouluseaumanelsshn

a 1 A 3’ Qd' Q' d? U a =) d‘ 1
UM 70 1ag 90°C GIE]ﬂ’J'liJ“HLlﬂ"l]’E'J\1‘Ll1ﬂ31/]‘VIL‘WSJGUH'N’f]ﬁ]tﬂﬂiﬂﬂiﬂi@]uﬂﬂi%ﬂ@ﬂ@Qiu

Y 1
° a &

a A 1 =) (4 3} a A = 3} a
WIngn FlsAutinaneanuriatazaNuAIRIveainane tieen Tsanlurinen
a ~ adgl A A Y Y 1 oy AaA ] a 3 1
AAMIIFSAN NI INHIAVUN NN IHANNToUNMIINENNILADUNYNAINA 80°C LAY
& A £ = o q ¥ A 1 o
(HogaUINLANDI 90-95°C aziiln 11saudulnaigniinais (Seow and Gwee, 1997) 910
o = [ 1 =2 1 Y 1 g‘ a A v W Yy
magniatgved lilsaudenannadinalnaiulszneunisgvenine ninanssauaiu 1y
ldgl 2L o Y A 2’ A A dgl o Y] @ :’ A 9y
pyuMalnyruIth lvanuviavenihingnmuay dimsuanuadiveningnnmums 4

Y Y ]
anusoulagluimaauasldanuasdunszuudiasuluineiiudioriuns 1¥an

Y v

9 Y o 9/3‘ A o 1 o [ o Y= = as.z‘ d" Y Aa o c’oy
iauuanzwﬂwmﬂmummm@mﬂm !,Lﬁ’dTHi‘U‘LHLLﬂ\‘]ﬂ%ﬂﬂﬁﬂ‘]ﬂ"lﬂﬁﬁuﬁlclma@mmcﬂu'l
a A a Y o Y KR o Y o oy a 1 !
umnz‘ngmwmmumimumﬂwmmmmum %qwﬂwmmmmmmummﬂmllmmﬂmq
Aa A [ 9 9 ) [ A ‘;y ad &
611!‘1/]']@11‘0@LNﬂNTuﬂﬁi‘Hﬂ’NMﬁ@u UBNVINHAVDIANINIOUABANNY UAVIINZ NN U
o 1 1 ‘;y a 9 9 [} = Y a v
mﬂﬂizﬂa‘umuﬁlwnﬂuumﬂmzmgm ﬂ?l"llli’i]uﬂ\i’f)ﬁlilN’di‘ﬁlﬂﬂﬂTﬁW@ﬂﬂ’)‘U@ﬂ
4 1 A AR o 9y A o 1 A 3‘ a 09/’ =K A
E]\‘iﬂ‘lJi$ﬂ’f)‘US;ING]GluLﬂi’ENLLﬂQﬂzﬂ%\1‘1/]ﬂ“ﬁ‘!3JE]’JﬂﬂWI’J'IiJWL!ﬂ“llﬁ]ﬁu"lllﬂﬁﬂgﬂﬂﬂ 2 gATINA
A 2 A H A Yy v A Y = a A 2
INYUINUYU Tﬂfm:mwmmmummﬂwqmmmu (IMT9INNTRHAY 12) UANUURUAWNUYU

@ A { 1 g’ a < qu/ <] v o
i’]@]'5']ﬂ"lﬁ!‘Wllﬁqxiﬂ'ﬂlﬂl!,ﬂﬂﬂgVIﬂ’JUf’]‘ﬂJq@]ﬂWﬂﬁﬂﬂuuﬂ@ﬁ]ﬁNaﬁ@ﬂﬂgﬂﬂﬂUﬂW'iW@Q@?m@Q

@

s 4 oy Ao § A v g} a
i’Nﬂ‘iJﬁSﬂ@‘]J‘]Jf’]\1Lﬂ?i’)QLLﬂ\ioluu"ILLﬂQﬂSTILluLBQ Lﬁ@Wﬁ]"lim15Qﬂ31ﬂﬂﬂﬁ31uu1LLﬂﬂﬂS‘V]WE‘N

] a o 1 g’ a @ A 3 ' t;y a <
N"Iuﬂ"liﬁmﬂihlﬁ‘?]fW‘]J’J”lu1LLﬂQﬂ$VIﬁﬂTJWNﬂQ@]’JLWN%H IﬂEJ‘W‘LITHL!”ILLﬂQﬂSVIﬂ’J‘I.IﬂﬂJE;(@]SLWﬂ

A o [

9 o A -4 1 o Aaa & a 4 ] [ LY
uaﬂﬁmmmmmuﬁuammuam UNNADA c'fiamifdmai"lammmiamawmmmmm@:1

g

v v
=1 a

o a 3 9 9 > o J J 2’ a
GUENumﬂ\iﬂz“I/lEjﬁimﬂuﬂﬂvlﬂ ‘VNL!'E]'H]Lﬂ@Fl]']ﬂﬂ1§W@Q@3m@Q@Qﬂﬂ58ﬂﬂU@1qqzluu'lllﬂ\‘lﬂg‘ﬂ
2K o Y a @ < % g‘ ayn ¥ ) @ 3} a Yy 9
fl]\TVl']lelﬂﬂﬂ'lﬁllﬂﬂ@'J"UENL?J@]lellllu@’t’]ﬂgﬂ']ﬂu'lllﬂ\‘lﬂnglﬂﬂ’lﬂ me‘ﬂi‘]JWLLﬂQﬂ%‘I/IQ(G]iHJmm

=

09: A g‘ a a EA=E= 4 [ 2‘ T Y K
UU LL!?Ni]'lﬂiuuTLLﬂﬂﬂZT]ﬂfJUﬂ15ﬁL§5]E]illﬁ“]$ﬂiJﬁNﬂﬂ§$ﬂ’E]“]JG]'N“]bluunlﬂﬁiﬂﬂ@gllﬁ’ﬁ]ﬂll

@ [ o Ao 2 91 = A 421 Y == o
mmmmagimmuw ENL!JJ’JW$3Jﬂﬁl‘WiJﬂJHﬂI@Qﬂ’HNﬂQﬁ’JLLG}ﬂEJ\m’E'J’ﬂLﬂuﬂ’ﬂiJﬂ\W]’JﬂJ@\‘]



68

9
a [ I a

<3| 1 [ o Aa 1 A A @ v AA @ 1
Naﬂﬂﬂ!“ﬂVIMﬂSﬂlﬂuﬁ’JuﬂizﬂﬂﬂﬁaﬂGlUigﬂﬂﬂﬂ ﬂanﬂﬂi]ﬂ’ﬂllﬂ\‘]ﬁ311&33@‘]J1/I3Jﬂ1ﬁ\1!,m

b4
v oA

Y =< A

3080 80 GU“L!Ul‘]_] AuUNIN ANUNU Llagnile, 2547)
A a 9 9 a PR a ' 9
Lil’f)Wﬂ']iﬂﬂWﬁ‘U@\iﬂ']inlﬁﬂ31N36u1Uﬂ1§ﬁLﬂﬂﬁllﬁ“lfﬁ@ﬁu'lllﬂﬂﬂ%ﬂWU'ﬂﬂ'ﬁnlW

Y} a ] , 7 A 2 v A 9 =
ﬂ??ﬂﬁﬂuuﬂajﬂﬂUTNﬁfﬂﬂ (L*) EU'E’)QL!”ILLﬂ\‘lﬂgﬂﬂﬁﬂﬂﬂ\lq@]ﬂWﬂu@ﬂ RN NREGERIRY

a

] Y
uur Tdwanaua lduanaraluneadd uadonnsananuaieduhunangigasdudu

'
v A aa

) 9
(Lﬂ?ﬂﬁllﬂ\i%}ﬂﬂﬁx 12) WuANNAINve NN NManased N lded 1Ay EIn19En

o

d! d' 1 3’ Qd‘ dy a a o o 9
(p<0.01) FaMINANVAINV NNz NINanadtiovnan lunszuIUMIaees lasiin 1
1 ' Y 1 Y [ '
DANINBIAIVDIUATBILAUNVLNNVY HpRMITamInNua I RiunInennia lagnioq
Q I o o 1 g/ a
Hunter Lab Fuilumsianisaznouveaasdsuinlianuaiiaveainmninzfianad 4onan
1 Y v Y

mmeyumm?mzmmé’ammmwwmﬁmmﬂwﬁaﬂmﬁwmﬂ@mﬂmimuméwmﬂﬁmm
gl a gy [ 1 ~ 1 9 9 [ a L=
UINZNAY AUFUNANITNAADIVDI Gwee (1988) anunms Itanusouluszduaass lasi

Y g’ ana 091 1 Y Aa 1A Aaan J
walimiinenuanaiag (ML apav) lag Gwee (1998) "lﬂaﬁmmuﬂﬂmﬂﬂgﬂimmamm

Y

. . . < 1 .

(maillard) HAZA1TUNA (caramelisation) VUIANTIBETENIINTLVIUMS 1FTA1W50U Chiewchan
Y A ] 9 Y Aa S o 9 '

iazae (2006) Taesunemaveamslianudeonluszduaass lagsnim linnuaing (L) v94
g’ a 1 4 [~ z; [ [} g’ a :JI a aan
H1ngNanadl 0115 NNANNTUNTAR 1081 UHINEN (pH sz 6) uu%mﬂﬂﬂgﬂﬁm

a A :’ A 1a 4 . . . A Yo 9
m‘imﬂﬁmmaﬂ"lnmmmmu"lcvu (non-enzymatic browning reaction) ma”lmummaauqq

! 9 @ 1 < QaJJ ' a J o 3’ a 0911
(110N 100°C) mm‘ummmmuﬁmﬁm (b*) uuwummiﬁmailla“vmﬁlﬁ}umﬂﬂﬂwlm 2

[

=] Q‘ d?‘ 1 =" (Y] Q' an 09/’ dy d‘ d‘ oy a 9 9
FATUA b* LNUVUDY WU UITIAYIINWANEA netiesnnieiingnrmuns Ianuseulu
[ a d 9 o Y a aan =S 2’ A dg’ & 9 [
i%ﬂ‘]_lﬁm’f]illﬁ“lﬂm?ﬁ]$°Ifl"lﬁlﬂl,ﬂﬂﬂQﬂﬁﬂTﬁMTﬂWﬁlWMﬂlu FITDANADINUNITNAADIVUDN
. 1 = a S A d?’ A Y I A
Chiewchan HazAMe (2006) TﬂEJW‘]J’JWQQ!ﬁQiJiUﬂ"ISﬁM’f)iulﬁ“]f“l/]LWMﬂlu&ﬂﬁ\iwaﬂl‘ﬁﬂ’l'mmuﬁ

A A 2 2w o o 9=
MADUNNNINTY UONIINHLAD gA15al WNTaNYuIAa uazaAds (2008) 1ARNYIHAYDY
a v [ a d 3’ a 1 1 3’ a
Usinarlviunazanudouszavanes ladaoguamdveuingi wuhanuaigeningd
1 I 1 -4 a 1 g’ a
(L) Hinranas nazanmduduag @ gy Taewaman ldeTuredningniillsau

a

v 4 ] { a aaa ! v A v 4
Uszneueg Workums ldanudounguugiigeiunalfnsouaiin lumernueu ls (non-
9

A o

an a

. . . 0 q ¥4 A A a s
enzymatic browning reaction) Mmldihnznimhmamaiy WelnsAATIEHAINUMTAAAT

= 1

' A 4 1 % < o w Y
VBN L Llﬁgﬂ'lﬂWllﬁueUﬂﬁﬂ'l a %\TﬁMWﬂﬂQﬂ'J’]iJﬁ')’l\uLﬁZﬂ'ﬂiJLﬂu%&l@ﬂ@]’]ﬂa’lﬂﬂ BRIELKGERN

Y
v

' < J a < 9 b a Yy v
‘]Jﬂ’lﬂ'J’liJLﬂuallﬂ\‘l (a*) ﬂl@ﬁu'lllﬂ\iﬂg‘ﬂﬂjﬂﬂuq@ﬂﬁ\lﬂu@ﬂllagu'lllﬂ\‘lﬂgﬂﬂﬂﬂﬂuq@ilﬂluﬂlu

{ 1 A 4 1 v o w aa [ a o’gl a
AlauNNINNIUBEIITs RN NEdAiaIaaeS lagiiningi

9



69

1.5 waveansliaanideudessdtsznoumalnnmsveniunanziigasniugu
"3mswzﬁﬂmﬁuﬁﬁmqmﬁmmﬁymmﬂzﬁq@smuqumsqﬂizﬂmﬂszﬂauﬁ’w
Usinmsanmity Tsiu Tuify 18 nazidele ﬁﬂizﬂauaéiuﬁmmﬂzﬁ Tags s lugiluuy
vosdeuazuthunangdi TaenSouieumsnldounlawesdiuszneumuniifing1n'l3

9 Y A a dg’ 2’ al @ + o
6U1\1§]1!‘V]!ﬂﬂﬂlﬂil!ﬂ’]l;l;ﬂ\1ﬂgﬂﬂﬂul!ﬁgﬂa\‘]ﬂﬁiﬂﬂigﬂﬂﬂ ﬂ\ulﬁﬂ\i‘lu Table 21

Table 21 Chemical composition of coconut milk based curry before and after canning

Item Control Curry
Light taste Intense taste
Before After T-test Before After T-test
Moisture (%) 75.70+0.02  75.99+0.22 ns 74.9740.03  74.90+0.10 ns
Protein (%) 3.924+0.03 3.8240.06 ns 3.9240.05 3.91+0.03 ns
Fat (%) 16.79+0.02  16.69+0.19 ns 16.23+0.03  15.98+0.18 ns
Ash (%) 1.32+40.01 1.27+0.02 ns 1.7440.01 1.61+0.01 ns
Fiber (%) 3.0240.05 2.7540.03 * 3.05+0.11 2.92+0.05 ns

Carbohydrate (%)] 2.27+0.04 2.32+0.49 ns 3.14+0.03 3.62+0.20 ns
pH 5.60+0.05 5.61+0.09 ns 5.42+0.05 5.45+0.05 ns

Remark: - Data are presented as mean + SD (n=3)
- ' By calculation
- ns = non significant difference (p>0.05)

- * =gignificantly difference (0.01<p<0.05)
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Table 22 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with carbohydrate-based fat replacers

Sample Viscosity Stability Color
(cP) (%) L* a* b*

MAL-50  80.57+10.60™" 74.79+3.44%  53.42+1.49°° 13.91+2.28"° 58.67+1.35"
MAL-60  58.47+2.16"  73.79+1.93%  50.94+1.82"  14.49+1.15°° 58.16+1.28"
MAL-70  61.73+11.12°"  83.73+4.05°"  4522+1.98°  16.49+1.12™  57.04+1.54™
MAL-80  56.97+5.51' 75.40+7.24  38.77+227"  17.62+0.88" 53.93+0.44°

MAL-90  58.43+5.40"  72.63+6.17°  33.17+1.34  18.34+1.05°  48.8242.59°

FA-50 88.00+ 6.73%  90.76+7.88"  60.28+3.58"  14.43+2.35""  59.20+2.13"

FA-60 82.97+2.46%  95.03+7.14°  59.19+5.14"  12.99+0.62*"  58.37+2.35"
FA-70 105.00+ 4.50°  98.3042.19"°  57.94+7.06° 13.81+0.89™"  58.40+2.42"
FA-80 11157+ 233"  9539+523"  52.38+3.75°"  13.90+2.19°“  57.89+3.90"
FA-90 106.57+3.57°  88.10+8.82"™"  47.89+3.29"  15.70+2.06"™" 56.62+3.88"
MR-50  138.63+24.87°  97.48+3.29°  59.78+0.44"  13.67+1.95°°  58.26+0.64"
MR-60  151.67+0.85°  95.83+6.48"  57.46+1.17"" 12.24+1.65"  57.64+1.33"
MR-70  175.60+23.58"  95.32+7.64"  55.49+0.71™" 12.55+1.03"  57.68+2.03"
MR-80  155.67+6.78"  67.75+4.81°  52.29+1.39"" 14.26+0.76""  57.42+1.25"™
MR-90  163.37+6.43"  79.2149.15""  45.08+1.42° 16.67+1.03"  55.004+2.98"
Control'  71.97+8.82™"  86.14+3.39™° 64.18+1.64°  10.42+1.15  54.82+1.58"

Remark: - Data are presented as mean + SD (n=5)

- ' Full fat light taste control curry (8% curry paste)

-.Evaluated viscosity at revolution = 100 rpm

- ' Means with the same superscripts in column are not significant difference (p>0.05)
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Table 23 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with carbohydrate-based fat replacers

Sample Viscosity Stability Color

(cP) (%) L* a* b*

MAL-50  92.30+15.32"  77.82+1221°  50.1242.30“"  15.23+0.58"  60.07+1.24"

MAL-60  86.07+ 820"  80.69+5.03" 42.60+0.60°  16.38+0.68°  54.56+1.48"

c d

MAL-70  80.73+6.88"  79.61+12.72™ 3847+0.26°  17.5140.45"  52.52+1.75"

MAL-80  77.03+7.50" 9927+ 0.65°  33.92+1.16"  18.46+0.87  49.32+0.86'

b

MAL-90 7537+ 6.95  90.38+12.76" 34.30+5.74"  18.49+0.99™  45.35+0.76"°

abc

94.44+9.62"  55.75+1.69 13.28+2.17" 62.09+1.56"

5

FA-50 140.43+16.38°

cde

99.35+ 1.13°  51.73+0.53 15.04+1.85  60.83+0.96"

e

FA-60 142.07+13.47°
FA-70 158.67+11.17° 9520+ 831"  47.5843.60°  16.46+2.66  59.14+1.15"
FA-80  286.27+12.14" 97.73+3.93"  41.80+2.57°  18.88+0.15"  54.74+0.07"
FA-90 296.77+10.31°  99.81+0.22"  40.83+1.01°  19.71+0.16" 54.19+0.31°
MR-50  154.43+11.72° 9936+ 1.10"  56.22+3.28"  14.17+0.19®  53.49+2.12“

d

MR-60 197.67+4.90°  99.48+0.89"  52.77+1.79""  14.8140.64" 52.3242.57°

MR-70  191.77+10.57° 99.56+0.76°  50.8140.98"  16.2140.19°  54.84+0.24"

MR-80  211.83+15.89° 93.39+5.73"  46.86+0.76'  17.36+0.38™  53.62+1.12°
abed

MR-90  228.43+18.16° 92.97+2.67°  42.56+4.12°  17.90+0.56 54.91+1.27
Control’  126.60+3.05°  94.66+2.30"  58.16+0.72" 12.78+0.27° 57.97+0.50°

Remark: - Data are presented as mean + SD (n=5)
- *' Means with the same superscripts in column are not significant difference (p>0.05)
- * Full fat Intense taste control curry (12% curry paste)

- Evaluated viscosity at revolution = 100 rpm
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Table 24 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with protein-based fat replacers

Sample Viscosity Stability Color

(cP) (%) L* a* b*

abc

SOY-50  70.63+4.30 91.73+0.36"  61.31+0.33" 8.84+0.56  56.00+0.80"
SOY-60  67.834+2.41°  99.87+0.23"  60.00+0.06°  9.36+0.35"  55.96+0.37"
SOY-70  69.47+2.04™  83.76+1.33°  58.76+0.29 9.84+0.07"  56.28+0.12"
SOY-80  56.9743.76°  64.96+5.08°  5539+0.14°  11.3240.28°  56.14+1.15™

SOY-90  60.23+2.50°  5826+1.76°  50.80+0.43  12.91+0.44°  54.84+0.16"

SC-50 60.97+5.44°  51.3342.06°  60.84+1.00°  12.00+0.16"  59.87+0.89"
SC-60 56.73+1.92°  40.44+5.98" 57274041  13.1840.32%  59.44+0.85"
SC-70 55.2743.04°  41.9140.69"  54.53+0.29%  14.55+0.05°  59.91+0.58"
SC-80 54.07+3.00°  26.95+1.53  49.85+0.43'  14.58+021°  57.44+0.55"
SC-90 53.67+1.53°  21.37+2.41°  4491+0.17  15.93+0.11°  55.60+1.21°

CP-50 70.13+4.25"  56.25+4.91<  54.04+0.57"  14.60+0.17°  55.60+0.39“
CP-60 72.60+5.86"°  54.54+4.16™  54.71+0.60°  13.48+025°  55.77+0.26™
CP-70 75.4341.46°  49.66+0.79°  56.44+035  13.00+0.37°°  55.73+0.33"
CP-80 77.43+127°  50.1540.59°  57.83+0.22%°  12.48+0.37"  56.144+0.26™"
CP-90 77.5041.41°  36.67+1.32'  59.76+0.32°  12.37+0.27°  56.44+0.19"
Control'  72.0949.36™°  86.14+4.68°  60.18+1.64™ 8.95+0.38'  54.82+1.58"

Remark: - Data are presented as mean + SD (n=5)
- ** Means with the same superscripts in column are not significant difference
(p>0.05)
- ' Full fat light taste control curry (8% curry paste)

- Evaluated viscosity at revolution = 100 rpm
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Table 25 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with protein-based fat replacers.

Sample Viscosity Stability (%) Color

(cP) L* a* b*

SOY-50  109.70+5.56" 99.40+0.79"  55.94+0.08'  12.48+0.24  56.14+0.11"
SOY-60  103.48+3.08' 99.45+0.57°  54.91+0.16°  12.65+0.21'  55.73+0.18"
SOY-70  119.53+4.74" 9821+1.60"  53.04+0.19°  13.48+0.18"  55.86+0.12°
SOY-80  110.87+5.28" 94.8242.76°  51.04+0.08"  14.60+0.06°  55.60+0.04"

SOY-90 120.47+4.70° 84.97i4.460l 47.53i0.05i 15.12+0.24° 54.06i0.08j

SC-50 74.67+4.01°  99.75+022°  53.01+0.23°  14.70+0.03®  57.35+0.07°
SC-60 75.6043.74"  94.61+4.73°  51.00+0.03"  15.63+0.20°  57.38+0.13°
SC-70 71.60+4.80% 84.91+1.85'  47.8140.19°  17.454025°  57.19+0.23°
SC-80 64.9312.01"  69.7740.24°  44.58+0.24°  18.48+0.17°  56.48+0.08"
SC-90 65.93+2.91"  63.2942.38'  45.93+0.17  17.9940.07°  56.59+0.13%

CP-50 103.40+1.80"  90.28+0.30° 59.58+0.24"  12.58+0.22’ 58.65+0.80"
CP-60 106.27+1.50" 85.39+2.30°  57.93+0.17°  12.91+0.31'  58.13+0.29"
CP-70 104.20+1.20°  72.79+1.81°  56.48+0.08°  13.45+037  56.98+0.18"
CP-80 94.40+2.11°  6037+2.45'  56.33+0.40°  13.87+024"  55.62+0.22"
CP-90 95.47+1.90°  5023+1.48°  5546+0.38°  15.07+0.32"  54.84+0.24'

Control”  116.90+4.20" 94.58+2.29"  55.82+0.22"  12.51+0.40  55.64+0.23"

Remark: - Data are presented as mean + SD (n=5)
- * Means with the same superscripts in column are not significant difference (p>0.05)
- * Full fat Intense taste control curry (12% curry paste)

- Evaluated viscosity at revolution = 100 rpm
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Table 26 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with mixed fat replacers (FA:SOY)

Sample Viscosity Stability Color
(cP) (%) L* a* b*

1:2-50  63.67+7.27"" 86.00+1.13°° 65224093  6.114024"  59.11+1.10°
1:22-60  57.80+2.03 95.0848.53"  63.27+1.51°  7.4040.87™"  59.32+0.65"
1:22-70  65.60+12.18"°"  99.17+1.04°  62.62+1.58"  8.4240.74“®  61.11+0.68"
1:2-80 51.40+ 6.16' 89.48+9.14"%  58.38+4.62" 10.36+2.03°  60.30+0.35"
1:22-90  47.67+6.60" 82.6245.23%°  49.194+0.47° 1434+0.63"  58.84+1.13"
1:1-50 72.90+ 5.53"  91.1848.12™"  64.34+0.53°  7.39+0.45"  61.18+0.80"
1:1-60 83.60+ 9.04 95.0948.51"  64.69+2.43"  7.04+1.70%"  60.25+1.12"
1:1-70 81.93+11.40°°  99.47+0.76" 64.3340.15°  7.20+0.30™"  59.88+1.17"
1:1-80  135.43+27.03 90.4043.77"  61.21+0.61°  9.68+0.25°  61.90+0.97"
1:1-90  188.27+1.17"° 80.42+3.41° 49.35+1.01° 14.97+0.41° 62.09+0.40"
2:1-50 69.97+ 6.73°"  98.65+1.73" 64.27+0.98"  7.0240.34"  61.01+1.84"
2:1-60 69.27+13.96°"  96.70+3.20° 63.05+2.43° 7724131 60.84+1.42%
2:1-70 7147+ 1727 99.11+1.37°  63.7040.91"°  7.28+0.24™"  59.75+1.64"
2:1-80 86.40+18.17° 92.8242.27  61.2040.48°  8.94+0.26™  61.04+0.86"
2:1-90 93.40+22.64° 86.96+2.92°°  56.86+1.47" 11.49+0.86" 61.05+0.25"
Control'  72.09+9.40°"  86.1443.39  64.18+1.64"  8.75+0.38"  53.82+1.58°

Remark: - Data are presented as mean + SD (n=5)

(p>0.05)

a-h . . .
- Means with the same superscripts in column

- ' Full fat light taste control curry (8% curry paste)

- Evaluated viscosity at revolution = 100 rpm

are not significant difference
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Table 27 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with mixed fat replacers (FA:SOY)

Sample Viscosity Stability Color

(cP) (%) L* a* b*

efg

1:2-50 116.33+10.07°%  99.32+0.70" 58.48+0.79"  11.49+0.80' 63.02+0.86"
1:2-60 120.60+13.31¢  99.42+0.61°  58.37+0.82°  12.56+0.16™  62.19+0.51"
1:2-70 82.2045.50"  93.96+2.50  54.55+0.70°  14.70+0.46"°  60.52+0.53¢
1:2-80 94.53+12.73""  86.1746.87°  53.59+0.83°  14.13+0.18"  62.08+0.27"
1:2-90 91.00+15.65""  81.93+5.70° 47.83+0.85°  16.91+0.72° 61.02+0.55"
1:1-50 109.20+16.69" 99.46+0.64"  56.94+021°  11.86+0.71"  62.74+1.22°
1:1-60 118.37+11.01%  98.75+1.11° 55.05+0.81°  13.03+0.95™  62.49+0.58"
1:1-70 122.58+ 9.24°  97.1642.47°  54.19+0.88°  13.62+0.41°"  62.49+0.77°
1:1-80 181.80+18.76°  92.80+2.67°  51.97+1.39°  1537+1.06°  62.90+0.57"
1:1-90 217.63+17.59"  91.60+3.66°  46.08+0.62°  17.75+0.13"  60.75+0.57°
2:1-50 155.57+10.66°  99.31+0.77°  59.73+1.36"  12.90+0.34™"  62.47+0.38"
2:1-60 164.93+17.11°  99.03+1.03°  58.63+1.01°  12.67+0.60®"  62.24+0.31%
2:1-70 114.33+14.49®  96.38+0.68  53.76+0.49°  12.60+0.58™  60.53+1.31°

d

2:1-80 207.73+19.79°  94.34+4.68°  51.38+0.31°  14.40+0.14™  61.03+0.14"

2:1-90 23547+16.01°  95.40+1.39°  52.12+1.09°  13.94+0.42°°  60.63+0.67°

ghi

Control’  127.47+7.30° 94.5842.29°  58.83+0.26"  12.18+0.37 62.30+0.35"

Remark: - Data are presented as mean + SD (n=5)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- * Full fat Intense taste control curry (12% curry paste)

- Evaluated viscosity at revolution = 100 rpm
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AZUUUMTEDNTVLVY 9-point hedonic scale AdLLAAI1U Table 28

Table 28 Sensory evaluation of reduced fat coconut milk based curry (8% curry paste)

substituted with different type of fat replacers

Fat replacer Substitution Factors
level (%) Color Flavor Spicy Creamy Overall

FA 60 570+41.63°  6.50+1.31° 6.27+1.49" 6.30+0.94°  6.80+1.07"
SOY 50 7.13+1.46"  6.87+1.33°  6.50+1.07° 6.87+0.86"  6.90+1.03"
SOY 60 743+1.07° 7224096  6.60+1.07°  7.00+1.08"  6.98+1.04°

1:2 (FA:SOY) 60 7104123 6.97+1.24°  6.10+1.42°  5.53+1.24°  6.93+1.25°
1:1 (FA:SOY) 60 73741.00°  6.97+1.10°  6.03+1.03° 6.30+1.02"  6.40+0.89"
2:1 (FA:SOY) 60 727+0.99°  6.68+1.25° 6.48+1.18° 5.80+1.33  6.23+0.69"
Control' - 7.00+1.58"  6.40+1.40° 6.77+1.38° 6.43+1.53" 6.83+1.58"

Remark: - Data are presented as mean + SD (n=30)
- * Means with the same superscripts in column are not significant difference
(p>0.05)

- ' Full fat light taste control curry (8% curry paste)
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Table 29 Sensory evaluation score of reduced fat coconut milk based curry (12% curry paste)

Fat replacer Substitution Factors
level (%) Color Flavor Spicy Creamy Overall

FA 60 523+1.04°  6.40+1.28°  593+1.30°  5.97+1.00°  5.93+0.83°
SOY 60 6.40+0.93°  6.20+0.81°  6.07+1.08°  6.23+1.25"  6.42+0.89"
1:2(FA:SOY) 50 72040.89"  7.07+0.87°  6.50+1.04"  6.5310.94"  6.77+0.68"

60 7.3040.79°  6.90+1.30"  6.53+1.01°  6.67+0.76°  7.00+0.69"
1:1(FA:SOY) 60 5.70+1.15  6.78+1.85°  632+1.48"  6.17+1.29"  6.43+1.22%
2:1(FA:SOY) 60 5.97+1.22%  6.47+41.68°  622+1.23°  627+1.05"  6.40+0.93"
Control’ - 7.08+0.98"  7.1741.29°  7.03+1.30°  6.40+1.43"  7.27+1.34°

Remark: - Data are presented as mean + SD (n=30)
- “ Means with the same superscripts in column are not significant difference
(p>0.05)

- * Full fat Intense taste control curry (12% curry paste)
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Table 30  Nutritional composition of control and reduced fat coconut milk based curry

Nutritional Content Light taste Intense taste

Full fat Reduced fat Full fat Reduced fat
Moisture (%) 76.7240.15° 87.98+0.83" 76.24+0.62° 86.20+0.04°
Protein (%) 3.63+0.06° 4.18+0.16" 3.90+0.03" 3.95+0.05"
Ash (%) 1.46+0.03° 1.12+0.04" 1.66+0.01° 1.61+0.02°
Fat (%) 16.78+0.18" 5.99+0.54° 16.05+0.14° 5.80+0.08°
Fiber (%) 2.73+0.03" 2.78+0.15% 2.89+0.05" 2.93+0.06"
Carbohydrate (%)* 1.41+0.39" 0.7340.33° 2.14+0.63" 2.45+0.02"
Calories (KJ/g) 7.12+0.11° 3.20+0.19° 6.96+0.14" 3.45+0.02°

Remark: - Data are presented as mean + SD (n=3)

- ““Means with the same superscripts in row are not significant difference (p>0.05)

- * By calculation
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Table 31 Content of fatty acids in sterilized full fat and reduced fat coconut milk based curry

Fatty acid composition L-Full fat L-Reduced fat I-Full fat I-Reduced fat
(g/100 g) (g/100 g) (g/100 g) (g/100 g)
Capric acid (C8:0) 0.39 0.19 0.37 0.17
Caprylic acid (C10:0) 0.41 0.20 0.40 0.18
Luaric acid (C12:0) 3.81 1.72 3.66 1.50
Mpyristic acid (C14:0) 1.74 0.63 1.73 0.49
Palmitic acid (C16:0) 0.87 0.35 0.86 0.29
Stearic aid (C18:0) 0.31 0.12 0.31 0.10
Oleic acid (C18:1) 0.53 0.21 0.51 0.17
Linoleic acid (C18:2) 0.13 0.10 0.15 0.09

Remark: - Data are presented as mean + SD (n=3)
- L= Light taste (8% curry paste), substituted with SOY for 60%
- 1= Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%

- Sterilization condition: 116°C/ 128 minutes, F, = 17.204
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Table 32 Physical properties of reduced fat coconut milk-based curry before and after canning

Sample Viscosity Stability Color

(cP) (%) L* a* b*
Before canning
L-Full fat 120.41+19.24 76.32+7.51  63.95+6.23  12.48+2.18 61.11+2.71
L-Reduced fat 103.73+3.72 98.31+3.61  62.04+0.38  10.28+0.62  66.75+0.68
I-Full fat 223.49+10.54 96.02+3.03  65.08+1.24  13.66+0.90  74.32+0.62
I-Reduced fat 207.54+23.72 95.35+6.23  69.73+3.97 13.06+0.43  74.82+4.70
After canning
L-Full fat 74.94+7.39 87.16+3.80  61.91+2.85  9.72+1.21  54.59+1.46
L-Reduced fat 67.94+1.91 98.83+1.51  59.94+0.16  9.29+0.27  55.99+0.27
I-Full fat 127.92+5.26 95.21+1.93  58.88+0.21 12.16+0.29  62.27+0.27
I-Reduced fat 119.98+11.78 97.27+3.31  58.08+1.59  12.55+0.12  59.99+3.08
T-test
L-Full fat ** ** ns ** *
L-Reduced fat *x ns ns ok ns
I-Full fat ok ns ok *x o
I-Reduced fat ok ns *ox ok ns

Remark: - Data are presented as mean + SD (n=5)

L-Light taste coconut milk-based curry

- I-Intense taste coconut milk-based curry

T-test between before and after canning; ns = non significantly difference (p>0.05)

and **= highly significant difference (p<0.01)

Evaluated viscosity at shear rate = 100 rpm/s
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Figure 8  Rheological properties of sterilized coconut milk-based curry
Remark: - Data are presented as mean + SD (n=5)

- L-Light taste coconut curry

- I-Intense taste coconut curry

- Evaluated viscosity at shear rate = 100 rpm/s
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Figure 9 Changes in malonaldehyde (MDA) content of sterilized coconut milk-based curry
during storage at room temperature and 45°C
Remark: - Data are presented as mean + SD (n=5)
- L-Light taste coconut curry

- I-Intense taste coconut curry
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Figure 10  Changes in acid value of sterilized coconut milk-based curry during storage at room
temperature and 45°C
Remark: - Data are presented as mean + SD (n=3)

- L-Light taste coconut curry

- I-Intense taste coconut curry
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Figure 11 Changes in color profile (L*, a* and b*) of sterilized coconut milk-based curry during storage at
room temperature and 45°C
Remark: - Data are presented as mean + SD (n=5)
- L-Light taste coconut curry
- I-Intense taste coconut curry
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Figure 12 Changes in viscosity of sterilized coconut milk-based curry during storage at room temperature and
45°C

Remark: - Data are presented as mean + SD (n=5)

L-Light taste coconut curry

I-Intense taste coconut curry

- Evaluated viscosity at shear rate = 100 rpm/s
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Figure 13 Changes in rheological behavior of sterilized coconut milk-based curry during storage at room

temperature and 45°C.



105

Table 33 Flow behavior index (n) of sterilized coconut milk-based curry during storage at room

temperature and 45°C

Storage time L-Full-fat L-Reduced fat [-Full fat I-reduced fat

Room temperature (months)
0 0.30+0.03" 0.13+0.05" 0.36+0.44" 0.03+0.02"
1 0.14+0.07" 0.13+0.05" 0.07+0.02" 0.11+0.10"
2 0.2140.04" 0.21+0.13" 0.19+0.13" 0.10+0.07"
3 0.26+0.04" 0.12+0.05" 0.07+0.08" 0.10+0.14"
4 0.25+0.09" 0.13+0.07" 0.09+0.05" 0.10+0.10°
5 0.16+0.09" 0.08+0.02" 0.05+0.03" 0.06+0.01"
6 0.16+0.06" 0.10+0.07" 0.07+0.04" 0.02+0.02"

45°C (weeks)
0 0.30+0.06" 0.13+0.05" 0.36+0.44" 0.03+0.02"
2 0.34+0.10" 0.14+0.05" 0.17+0.16" 0.04+0.02"
4 0.21+0.10°" 0.06+.0.13" 0.04+0.03" 0.064+0.04"
6 0.39+0.20" 0.26+0.05" 0.18+0.20" 0.20+0.11°
8 0.31+0.07" 0.25+0.07" 0.14+0.11° 0.10+0.09"
10 0.31+0.24" 0.14+0.02° 0.08+0.06" 0.07+0.10"
12 0.22+0.08" 0.18+0.07" 0.10+0.08" 0.14+0.09"

Remark: - Data are presented as mean + SD (n=3)

a-b . . .
- Means with the same superscripts in column are not

(p>0.05)

- L= Light taste (8% curry paste), substituted with SOY for 60%

significant difference

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%

- Evaluated rheological behavior at shear rate = 100 rpm/s
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Figure 15 Changes in sensory scores of coconut milk-based curry during storage at room

temperature (28+2°C)
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Figure 16 Changes in sensory scores of coconut milk-based curry during storage at 45°C
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Table 34 Consumers acceptance test on sterilized coconut milk-based curry

Question Sample

L-Full fat L-Reduced fat I-Full fat I-Reduced fat

1. Do you accept this product? (%)
- Accept 80.0 92.7 93.2 86.4
- Reject 20.0 7.3 6.8 13.6

2. Will you buy sterilized coconut milk-based curry if there are sale in market?

-Yes 64.5 75.5 83.6 75.5
- No 12.7 9.1 1.8 10.0
- Not sure 22.7 15.5 14.5 14.5

3. How much properly price for this product? (Baht per a can)

- 30 Baht 30.0 30.0 18.2 255
- 35 Baht 43.6 44.5 43.6 43.6
- 40 Baht 20.9 20.9 28.2 245
- 45 Baht 3.6 4.5 9.1 6.4
- 50 Baht 1.8 0.0 0.9 0.0
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Table 33  Sensory scores of consumer test on canned coconut milk-based curry

Factors Sample
L-Full fat L-Reduced fat I-Full fat I-Reduced fat
Appearance 6.89+1.08" 6.96+1.15" 7.24+1.03" 6.7241.17°
Color 7.05+1.23" 7.25+0.95" 7.24+0.99" 6.83+1.33"
Flavor 6.77+1.13" 6.80+1.17" 7.04+1.20° 6.76+1.29"
Taste 6.91+1.20" 6.48+1.28° 7.15+1.05" 6.77+1.19"
Mouth feel 6.75+1.28" 6.60+1.32" 7.10+1.18" 6.70+1.16"
Overall 7.08+0.98" 6.85+1.25" 7.26+0.83" 6.73+1.21°
Remark: - Data are presented as mean + SD, evaluated by 110 consumers using 9-point hedonic scale

- "* Means with the same superscripts in row are not significant difference (p>0.05)
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2. lusiusiu (A.0.A.C., 1995)
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3. Talsau 193500010 (A.0.A.C., 1995)
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4. 191 (A.0.A.C., 1995)
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5. 1@ule (A.0.A.C., 1995)
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6. TBAR (#a11)a391n Yu #az Shinnhuber, 1962; 1967)
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7. Peroxide value (Aauasain Egan et al., 1981)
M3t UM NNz AU sgnIziles

o oy a + d‘ OBJJ = zﬂ' a o/
mummﬂwmmﬂssﬂm UUXIYILINTUATY (miemmﬂzmmz”lmuu)

v
A o

Y A = 5 . . Y o s
AVYATDINHY UM IGIAITNETIGIQUH YU (Refrigerate Centrifuge) Taal%¥2 rotor tU03 10

U
£4 H

I % = % ) A A Y [V oy % yJas o

AMNISITOU 5000 ASU A1 5 WM 910U Iasun lauanmiiu Tagldsaaulaian
Q' Q'J [} 1 o Aa aa

AOAC (1990) 48 922.06 Su1n%ansy Uszuar 10 a5y ladluiinnosuuia 50 Haaans
3 a a 4 Aa aa 9 1 9 Y I o 9 1 [ 9
NNUUAY 95% tonausanedoa 10 Naaans 1sunaunauldmnnuudlonelaviasaun?
A [ a =1 A A Y 3 1 [ 3 a
WOIBUINES 181 30 U HeAWTAUDY 1 Hea 1B IHIHUMIHENTUBENTFAIY INHUAN

a A

=1 4 a a L] A A A = = 4 a Aaa a 1 = 9

91073 25 Uaaans Uayn e 1w kil Tas@eudines 25 daaans Uagn w1 1 uH uda
o ! o ! . < <

i limlea1iuen¥udein5e Gerber centrifuge Iag1¥m11159500 600 rpm 1TuIa1 20

Y Y ]

1N DrgaTazaeaINUUesn laM¥ULIBITy MnduIMTanansan 2 uaz 3 lasluueaay
qu a A 4 A aa a\ 1 = a A =\ =\ 4 A aa a [l

ATUANBIMOS 15 Nadans Uagn e 1 Wi uazdudl Tasi@eudines 15 Haaans Vagn 1w

{ :/l { [ 1 9 1 1 a )
1 179 WA FUN aA1ILAINa LADIeETazagaIuLUad luMTULIAN 1a1Tazane

~

o P, o o J A ' v v A &

naruadn 1a lszimeerdaiiazaenaziihniluegeonlnvua TnsldinTesnduszieasuuy
o g‘ v A [ a d . .

WU (rotary evaporator) tdininiunenald 11Uns1zvian Peroxide value (PV) uag Acid

value (AV) ool

¢
gulnsni
1. waudglauy vune 250 Taaans
2. 150 YUIA 250 Haaans

3. 1ule vue 10 Yaaans

ARG
1. msazaenaNnsnessannunas Isesy dasiaiu 3:2
2. isavavdud Inunandou'leTe'las (K1)
3. mvazane Twden InTedamla (Na,8,0,.5H,0) iiudu 0.01 wosiia

Y
4. 1imila (soluble starch) Wyt U3 ooay 1



144

ad
IBNIT

1 Y
1. Fd10819 19 Idihwmdnudueu ldvulavuia 250 iaaans

Table appendix 1 Sample weight to determination Peroxide Value

Anticipate PV Sample weight

(mg) (2)

0-12 5.0-2.0
12-20 2.0-1.2
20-30 1.2-0.8
30-50 0.8-0.5
50-90 0.5-0.3

a aa 4 A Aaa 1 [ 1
2. uesazavezaan-nas lawesy 25 Haaans e lddiedaazas
a A o A 4 a Aaa a 9 1 ~ Y
3. anensazaedoud Inunadonlolo laq 1 adans Uagnwiomvdiuu 1w uda
E Y v
dana I3 luniia 5 un
E v
4. ©UNAY 75 Vaaans
5. lawsadvaisazare Tmaon InTodama wdouwgodaussau ldarsazaredviaod
Y Y
gou tninil 0.5 Jadaas udar lawsae lilauminsuwnualy
6. 193euLaz lanIa blank [FUASINUAI10E619

o 1 4 4
7. dwnuawlesesnlyaningas

MIATUIN

v
Q/

1 I'd d A a o d 1 a [ )
anloseonlea (Haansuanyad aon Taniuiiniu) = (a-b) x N x 100
\
b = 15103 (wa.) vodlwden InTosaman ¥ lawsniy blank

USas wa.) vealw@en InTedaman 14 lamsasudinga

IS
Il

anududue Tsey lnlodama (uosia)

Z
I

Y
WINUNAIBYN (NTN)

S
I



145

1 I J =) a d
8. ﬂ1ﬂ31ulﬂuﬂ§ﬂ-ﬂ1ﬂiﬂﬂ NIDVNINDT

gunsal
1. 19504 pH meter 810 Toledo 31 SevenGo SG2FK2 (Uszmaainisosaua)
2. unaudd

3. UnNNesUIA 100 Haaans

ad
IBNII
v o 1 g’ o Y 1 ~ 4 a aa a g) )
1. 39208199115 Wmnlszanm 10 NS Glﬁsluﬂﬂlﬂ@iﬂIUWQ 50 yaaaag INUINAY
20 Jaaans wanlmdnduaie magnetic stirrer
[ I~ 1 Y] 1 9 A [ 1 I 1 A
2. Jaanuiunsa-A19 ¥99AI8g19AUAT 89 IAA AN UNTAAIY (pH meter) NWIU

v Y % 4
m3dsuaemsazaeiivesuiasgiu pH 4.0 taz 7.0



146

9. Smansanariua (@andasnin A.0.A.C., 1995)
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Table appendix 2 Demographic information of consumers participated in consumer acceptance

test
Factor Consumer (%)
Gender
Male 38.20
Female 61.80
Age (year)
15-20 10.00
20-25 12.03
26 - 30 18.11
31-35 13.13
36 - 40 9.09
41-45 10.45
46 - 50 7.21
51-55 11.82
>55 8.16
Education
Primary school 7.27
Secondary school 6.36
Diploma 18.18
Bachelors degree 41.82
Graduated school 26.37
Occupation
Student 29.1
Government officer 14.5
Privet worker 25.5
State enterprise 3.6
Business 14.5

Other 12.8
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Table appendix 2 (Cont.)
Factor Consumer (%)
Income

<5,000 9.13

5,001 - 8,000 13.64

8,001 -11,000 41.82
11,001-14,000 19.01
14,001-17,000 7.27
17,001-21,000 2.73
21,001-24,000 3.68
> 24,000 2.72

Table appendix 3 Consumer behavior

Curry
Question Full fat light Reduced fat  Full fat Intense Reduced fat
taste light taste taste Intense taste
1. Do you accept this product?
- Yes 92.7 92.7 98.2 96.4
-No 7.3 7.3 1.8 3.6

2. Would you buy reduced fat coconut milk based curry in market?75.5

- Yes 68.2 68.2 83.6 75.5
- No 10.9 10.9 1.81 10.0
- Not sure 20.9 20.9 14.5 14.5

3. How much optimum price 30.0for this product (per can)

- 30 Baht 30.0 30 18.2 25.5
- 35 Baht 42.7 42.7 43.6 43.6
- 40 Baht 21.8 21.8 28.2 245
- 45 Baht 3.6 3.6 9.1 6.4

- 50 Baht 1.8 1.8 0.9 0.0
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Table appendix 4 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with Maltodentrin

Sample Viscosity Stability Color

(cP) (%) L* a* b*

MAL-50  80.57+10.60°  74.79+3.44"  53.42+1.49"°  13.91+2.28"  58.67+1.35"
MAL-60  58.47+2.16°  73.79+1.93°  50.94+1.82"  14.49+1.15°  58.16+1.28"
MAL-70  61.73+11.12°  83.7344.05°  45.22+41.98°  16.49+1.12"  57.04+1.54"
MAL-80  56.97+5.51°  75.40+7.24° 38.77+227°  17.62+0.88°  53.93+0.44"

MAL-90  58.43+5.40° 72.63+6.17°  33.17+1.34°  18.34+1.05°  48.82+2.59°

Remark: - Data are presented as mean + SD from replication determination

- ““Mean with the same superscripts in column is not significant difference (p>0.05)

Table appendix 5 Physical properties of reduced fat coconut milk based curry (8% curry paste)
substituted with FA-1304

Sample Viscosity Stability Color
(cP) (%) L* a* b*
FA-50 88.0046.73°  90.76+7.88"  60.28+3.58"  14.43+235"  59.20+2.13"
FA-60 82.9742.46°  95.03+7.14°  59.19+5.14"  12.99+0.62"  58.37+2.35"
FA-70 105.00+4.50"  98.30+2.19"  57.94+7.06°  13.81+0.89"  58.40+2.42"
FA-80 111.5742.33"  95.39+5.23"  52.3843.75"  13.90+2.19"  57.89+3.90°
FA-90 106.5743.57"  88.10+8.82"  47.8943.29"  15.70+2.06°  56.6243.88"
Remark: - Data are presented as mean + SD from replication determination

- Mean with the same superscripts in column is not significant difference (p>0.05)
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Table appendix 6 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with MR-300

Sample Viscosity Stability Color
(cP) (%) L* a* b*
MR-50  138.63+24.87°  97.48+3.29"  59.78+0.44"  13.67+1.95°  58.26+0.64"
MR-60  151.67+0.85"  95.83+6.48"  57.46+1.17° 12.24+1.65  57.64+1.33"
MR-70  175.60+23.58"  95.32+7.64"  55.49+0.71" 12.55+1.03°  57.68+2.03"
MR-80  155.67+ 6.78°  67.75+4.81"  52.29+1.39°  14.26+0.76°  57.42+1.25°
MR-90 16337+ 643" 79.2149.15°  45.08+1.42" 16.67+1.03°  55.00+2.98"
Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)

Table appendix 7 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with Coconut Protein

Sample Viscosity Stability Color
(cP) (%) L* a* b*
CP-50 70.13+4.25°  56.25+491°  54.04+0.57°  14.60+0.17°  55.60+0.39"
CP-60 72.60+5.86"  54.54+4.16"  54.71+0.60°  13.48+0.25°  55.77+0.26"
CP-70 75.43+1.46"  49.66+0.79"  56.44+0.35°  13.00+0.37°  55.73+0.33"
CP-80 77.43+1.27" 50.1540.59°  57.83+0.22°  12.48+0.37"  56.14+0.26"
CP-90 77.50+1.41° 36.67+1.32°  59.76+032"  12.37+0.27°  56.44+0.19"
Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)
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Table appendix 8 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with Soy Protein Isolate

Sample Viscosity Stability Color
(cP) (%) L* a* b*
SOY-50 70.63+4.30° 91.7340.36°  61.3140.33" 8.84+0.56'  56.00+0.80"
SOY-60  67.83+2.41'  99.87+0.23°  60.00+0.06"  9.36+0.35"  55.96+0.37"
SOY-70 69.47+2.04° 83.76+1.33°  58.76+0.29° 9.84+0.07°  56.28+0.12"
SOY-80 56.9743.76" 64.96+5.08"  5539+0.14°  11.32+0.28"  56.14+1.15°
SOY-90 60.23+2.50" 58.26+1.76°  50.80+0.43°  12.91+0.44"  54.84+0.16"
Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)

Table appendix 9 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with Sodium Caseinate

Sample Viscosity Stability Color
(cP) (%) L* a* b*
SC-50 60.97+5.44" 51.3342.06'  60.84+1.00"  12.00+0.16°  59.87+0.89"
SC-60 56.73+1.92"  40.44+598°  57.27+0.41°  13.18+0.32°  59.44+0.85'
SC-70 55.2743.04"  41.9140.69°  54.53+0.29°  14.55+0.05°  59.91+0.58"
SC-80 54.07+3.00" 26.95+1.53°  49.85+0.43°  14.58+021°  57.44+0.55"
SC-90 53.67+1.53 21.3742.41°  44.9140.17°  15.9340.11°  55.60+1.21°
Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)
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Table appendix 10 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with mix of FA:SOY at 1:2

Sample Viscosity Stability Color
(cP) (%) L* a* b*
1:2-50 63.67+7.27" 86.00+1.13%  65.22+0.93"  6.11+0.24"  59.11+1.10"
1:2-60 57.8042.03"  95.08+48.53"  63.27+1.51"  7.40+0.87° 59.32+0.65"
1:2-70 65.60+12.18"  99.17+1.04" 62.62+41.58"  8.42+0.74°  61.11+0.68"
1:2-80 51.40+6.16"  89.48+9.14™  5838+4.62°  10.3642.03°  60.30+0.35"
1:2-90 47.67+6.60° 82.62+5.23° 49.19+0.47°  1434+0.63"  58.84+1.13"
Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)

Table appendix 11 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with mix of FA:SOY at 1:1

Sample Viscosity Stability Color
(cP) (%) L* a* b*
1:1-50 72.90+5.53°  91.18+8.12"  64.34+0.53"  7.39+0.45°  61.18+0.80"
1:1-60 83.60+9.04°  95.09+8.51"  64.69+2.43"  7.04+1.70°  60.25+1.12"
1:1-70 81.93+11.40°  99.47+0.76"  64.33+0.15°  7.20+0.30°  59.88+1.17"
1:1-80  135.43427.03°  90.40+3.77"  61.21+0.61°  9.68+025°  61.90+0.97"
1:1-90 18827+ 1.17°  80.42+43.41°  49.35+1.01° 14.97+0.41°  62.09+0.40°
Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)
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Table appendix 12 Physical properties of reduced fat coconut milk based curry (8% curry paste)

substituted with mix of FA:SOY at 2:1

Sample Viscosity Stability Color

(cP) (%) L* a* b*

2:1-50 69.97+ 6.73" 98.65+1.73"  64.27+0.98"  7.02+0.34°  61.01+1.84"
2:1-60 69.27+13.96' 96704320  63.05+2.43" 7724131 60.84+1.42°
2:1-70 714741727 99.1141.37°  63.70+0.91°  7.28+40.24°  59.75+1.64"
2:1-80 86.40+18.17°  92.824227°  61.20+0.48°  8.94+0.26°  61.04+0.86"

2:1-90 93.40+22.64" 86.96+2.92°  56.86+1.47°  11.49+0.86" 61.05+0.25"

Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)

Table appendix 13 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with Maltodextrin

Sample Viscosity Stability Color

(cP) (%) L* a* b*

MAL-50  92.30+15.32"  77.82+12.21°  50.1242.30"  15.2340.58° 60.07+1.24"
MAL-60  86.07+8.20"  80.69+5.03°  42.60+0.60°  16.38+0.68"  54.56+1.48"
MAL-70  80.73+6.88°  79.61+12.72°  38.47+0.26° 17.5140.45°  52.52+1.75"
MAL-80  77.03+7.50°  99.27+0.65°  33.92+1.16°  18.46+0.87" 49.3240.86°

MAL-90 7537+ 6.95°  90.38+12.76"  34.30+5.74° 18.49+0.99" 45.35+0.76°

Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)
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Table appendix 14 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with FA-1304

Sample Viscosity Stability Color

(cP) (%) L* a* b*

a

FA-50 140.43+16.38"  94.44+ 9.62 55.75+1.69" 13.2842.17" 62.09+1.56"

FA-60 142.07+13.47°  99.35+ 1.13°  51.73+0.53°  15.04+1.85"  60.83+0.96"

a

FA-70 158.67+11.17° 9520+ 831"  47.58+3.60°  16.46+2.66°  59.14+1.15"
FA-80 286.27+12.14"  97.73+3.93"  41.80+2.57" 18.88+0.15"  54.74+0.07°

FA-90 296.7741031"°  99.81+ 022"  40.83+1.01° 19.7140.16"  54.19+0.31°

Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)

Table appendix 15 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with MR-300

Sample Viscosity Stability Color

(cP) (%) L* a* b*

MR-50 154.43+11.72°  99.36+1.10°  56.22+3.28" 14.17+0.19° 53.49+2.12°
MR-60 197.67+4.90°  99.48+0.89" 52.77+1.79"  14.81+0.64" 52.3242.57°
MR-70  191.77+10.57° 99.56+0.76° 50.81+0.98°  16.2140.19° 54.84+0.24"

b

MR-80 211.83+15.89" 93.39+5.73° 46.86+0.76"  17.36+0.38" 53.62+1.12°

MR-90 228.43+18.16" 92.97i2.67b 42.56i4.120l 17.90+0.56" 54.91+1.27°

Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)



172

Table appendix 16 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with Coconut Protein

Sample Viscosity Stability Color
(cP) (%) L* a* b*
CP-50 103.40+1.80"  90.28+030"  59.58+0.24"  12.58+0.22"  58.65+0.80'
CP-60 106.27+1.50" 85.39+2.30" 57.93+0.17° 12.91+0.31%  58.13+0.29"
CP-70 10420+1.20°  72.79+1.81°  56.48+0.08°  13.45+037"  56.98+0.18"
CP-80 94.40+2.11° 60.37+2.45" 56.33+0.40° 13.87+0.24° 55.62+0.22°
CP-90 95.47+1.90" 50.23+1.48° 55.46+0.38° 15.0740.32° 54.84+0.24"
Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)

Table appendix 17 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with Soy Protein Isolate

Sample Viscosity Stability Color
(cP) (%) L* a* b*
SOY-50 109.70+5.56°  99.40+0.79"  55.94+0.08"  12.48+0.24°  56.14+0.11°
SOY-60  103.48+3.08'  99.45+0.57°  54.91+0.16"  12.65+0.21°  55.73+0.18"
SOY-70 119.53+4.74"  98.21+1.60"  53.04+0.19°  13.48+0.18°  55.86+0.12°
SOY-80  110.8745.28"  94.8242.76°  51.04+0.08'  14.60+0.06°  55.60+0.04°
SOY-90  12047+4.70°  84.97+4.46°  47.53+0.05°  15.1240.24"  54.06+0.08°
Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)
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Table appendix 18 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with Sodium Casinate

Sample Viscosity Stability Color
(cP) (%) L* a* b*
SC-50 74.67+4.01° 99.75+0.22"  53.01+0.23"  14.70+0.03°  57.35+0.07"
SC-60 75.60+3.74"  94.61+4.73"  51.0040.03°  15.63+0.20"  57.38+0.13"
SC-70 71.60+4.80° 84.91+1.85°  47.81+0.19"  17.45+0.25°  57.19+0.23"
SC-80 64.93+2.01° 69.7740.24"  44.58+0.24°  18.48+0.17°  56.48+0.08"
SC-90 65.93+2.91'  63.2942.38°  45.93+0.17"  17.9940.07°  56.59+0.13"
Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)

Table appendix 19 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with mix of FA:SOY at 1:2

Sample Viscosity Stability Color
(cP) (%) L* a* b*
1:2-50 116.33+10.07°  99.3240.70"  58.48+0.79'  11.49+0.80"  63.02+0.86'
1:2-60 120.60+13.31"  99.42+0.61°  58.37+0.82"  12.56+0.16°  62.19+0.51"
1:2-70 82.20+5.50" 93.96+2.50"  54.55+0.70°  14.70+0.46°  60.52+0.53"
1:2-80 94.53+12.73"  86.1746.87°  53.59+0.83°  14.13+0.18"  62.08+0.27"
1:2-90 91.00+15.65"  81.9345.70°  47.83+0.85°  16.91+0.72'  61.0240.55"
Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)
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Table appendix 20 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with mix of FA:SOY at 1:1

Sample Viscosity Stability Color

(cP) (%) L* a* b*

1:1-50 109.20416.69°  99.46+0.64"  56.94+021°  11.86+0.71°  62.74+1.22"

1:1-60 118.37+11.01°  98.75+1.11°  55.05+0.81°  13.0340.95°  62.49+0.58"

1:1-70 122.58+ 9.24°  97.16+2.47"  54.19+0.88°  13.6240.41°  62.49+0.77"
b

1:1-80 181.80+18.76 92.80+2.67" 51.97+1.39° 15.37i1.06b 62.90+0.57"

1:1-90 217.63+17.59"  91.60+3.66" 46.08i0.62d 17.75+0.13" 60.75+0.57"

Remark: - Data are presented as mean + SD from replication determination

- “Y Mean with the same superscripts in column is not significant difference (p>0.05)

Table appendix 21 Physical properties of reduced fat coconut milk based curry (12% curry paste)

substituted with mix of FA:SOY at 2:1

Sample Viscosity Stability Color

(cP) (%) L* a* b*

b b

2:1-50 155.57+10.66 99.31+0.77"  59.73+1.36"  12.90+0.34 62.47+0.38"

b b

2:1-60 164.93+17.11 99.03+1.03"  58.63+1.01° 12.67+0.60 62.24+0.31"
2:1-70 114.33+14.49°  96.38+0.68"  53.76+0.49°  12.60+0.58°  60.53+1.31°
2:1-80 207.73+19.79"  94.34+4.68°  51.38+031°  14.40+0.14°  61.03+0.14"

2:1-90 23547+16.01"°  95.40+1.39"  52.1241.09°  13.94+0.42"  60.63+0.67°

Remark: - Data are presented as mean + SD from replication determination

- “* Mean with the same superscripts in column is not significant difference (p=>0.05)
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Table appendix 22 Difference in malonaldehyde (MDA) (mg/kg) content of sterilized coconut

milk-based curry during storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 1.7927+0.74" 0.9272+0.30° 1.8528+0.95" 1.0837+0.29"
1 1.7517+0.20" 0.8974+0.05" 1.8745+0.56" 1.0742+0.12"
2 1.7816+0.44" 0.9463+0.31" 1.8627+0.30" 1.2153+0.16"
3 1.8057+0.13" 1.0471+0.36" 1.8531+0.12° 1.4096+0.24"
4 1.8009+0.47" 1.2060+0.02" 1.8783+0.57" 1.4658+0.31°
5 1.7807+0.28" 1.0462+0.06" 1.8830+0.24" 1.3961+0.20°
6 1.8368+0.34" 1.2162+0.16" 1.8833+0.48" 1.2509+0.31°
45°C (weeks)
0 1.7927+0.76° 0.927240.32° 1.8528+0.95° 1.0837+0.29"
2 2.7300+0.02"  1.3140+0.16" 2.9370+0.19"  1.4100+0.12%
4 2.5634+0.09" 1.3321+0.05" 2.8210+0.21°  1.5620+0.51™
6 2.3688+0.09°  1.5071+0.03" 2.7490+0.16°  1.8270+0.19
8 2.5401+0.36" 1.6100+0.35" 2.3360+0.54  1.9170+0.26"
10 2.8790+0.09°  1.5580+0.04" 2.6030+0.14°  2.1680+0.09"
12 3.3301+0.56" 2.0561+0.29" 3.7640+0.04" 2.8570+0.54"

Remark: - Data are presented as mean + SD (n=3)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 23 Difference in acid value (mg/g) content of sterilized coconut milk-based curry

during storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat
Room temperature (months)
0 0.220+0.012° 0.163+0.020" 0.203+0.011" 0.161+0.021"
1 0.211+0.012° 0.163+0.019" 0.196+0.020" 0.163+0.020"
2 0.205+0.029" 0.163+0.005" 0.190+0.008" 0.158+0.014"
3 0.21240.005" 0.167+0.015" 0.189+0.010" 0.152+0.002"
4 0.215+0.004" 0.169+0.006" 0.202+0.006" 0.158+0.004"
5 0.215+0.023" 0.170+0.022" 0.202+0.008" 0.162+0.007"
6 0.214+0.016' 0.170+0.015" 0.215+0.012" 0.169+0.014"
45°C (weeks)
0 0.221+0.012" 0.163+0.020" 0.213+0.011° 0.161+0.021"
2 0.242+0.013" 0.177+0.020" 0.224+0.011° 0.166+0.021"
4 0.247+0.012" 0.177+0.007" 0.218+0.001" 0.159+0.014"
6 0.256+0.012" 0.179+0.007" 0.235+0.085" 0.168+0.010"
8 0.243+0.003" 0.180+0.005™ 0.236+0.005"  0.170+0.009"
10 0.265+0.016" 0.185+0.008" 0.242+0.012° 0.175+0.020"
12 0.267+0.003" 0.188+0.009" 0.242+0.001° 0.166+0.073"

Remark: - Data are presented as mean + SD (n=3)

a-b . . . . . .
- Means with the same superscripts in column are not significant difference

(p>0.05)

- L= Light taste (8% curry paste), substituted with SOY for 60%

- 1= Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 24 Difference in viscosity (cP) of sterilized coconut milk-based curry during

storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 41.9+10.3" 68.6+14.8" 190.0+40.4 " 180.0+23.1"
1 58.7+47.5" 57.942.7° 170.0+51.3" 160.0+45.6"
2 67.5+27.1° 58.5+22.2" 165.0429.9" 145.0+26.8"
3 63.9+23.1° 68.1+25.3" 168.3465.6" 140.0+50.9"
4 65.9+28.8" 73.6+13.9° 169.0+15.3" 138.2439.9"
5 74.4+20.5" 85.7+43.8" 170.0+72.1° 140.0+20.8"
6 70.2+16.5" 88.1453.9" 150.0+47.3" 172.0+40.4"
45°C (weeks)
0 41.9410.3"° 68.6+14.8" 190.0+40.4" 180.0+23.1°
2 42.449.9" 73.8+29.2" 160.0+20.0" 140.0+20.8"
4 45.4+25.1° 66.7+7.6" 152.0+47.3" 136.0+38.2"
6 43.5+13.9° 58.6+23.8" 150.0+47.9" 138.0+53.5"
8 53.1+16.8" 67.0+36.2" 142.0+20.8" 160.0+60.1°
10 55.5428.4" 71.2420.3" 148.0+20.0" 180.0+62.9"
12 62.2+17.2° 78.5+20.3" 136.0+21.1° 180.0+80.8"

Remark: - Data are presented as mean + SD (n=3)
- “ Means with the same superscripts in column are not significant difference (p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- 1= Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 25 Difference in stability (%) of sterilized coconut milk-based curry during

storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 97.99+4.05" 99.36+0.88" 94.39+1.69" 99.20+0.55"
1 96.36+2.54" 95.25+1.51" 96.65+2.54° 97.84+1.87"
2 83.36+5.94" 94.65+3.50" 97.93+4.64" 95.26+0.84"
3 87.38+0.67" 91.59+3.73" 98.28+5.77" 91.44+1.26°
4 86.56+1.19" 89.32+1.90" 97.77+2.28' 89.08+1.29°
5 85.25+5.29" 85.91+5.77 93.71+5.79" 89.86+5.26°
6 84.04+1.85" 84.50+0.99° 91.06+1.59" 94.73+1.18"

45°C (weeks)

0 97.99+4.05" 99.43+0.96" 94.39+1.69" 99.20+0.55"
2 86.21+5.52° 89.78+3.15" 98.46+1.49" 97.9342.06'
4 82.53+1.13" 83.15+4.39% 96.54+4.31" 92.82+2.57°
6 80.37+4.12° 82.0142.28° 97.96+4.57" 92.75+0.83°
8 80.54-+1.28" 86.03+1.48°% 97.52+5.55" 95.37+0.96"
10 78.08+1.37° 85.30+0.69" 96.57+1.53" 90.75+1.17"
12 77.47+0.84° 88.54+1.39" 97.20+6.26' 88.76+1.57°

Remark: - Data are presented as mean + SD (n=5)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 26 Difference in lightness (L*) of sterilized coconut milk-based curry during

storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 59.87+0.87° 57.85+0.22° 52.68+0.94° 46.42+2.87°
| 61.1340.18" 58.46+0.05" 55.79+0.30" 49.88+0.34"
2 63.46+0.23" 58.8340.14% 58.01+0.19° 51.55+0.11°
3 63.61+0.49" 59.86+0.61" 61.83+0.20" 54.50+0.15"
4 63.47+0.10" 57.5040.14' 59.82+0.09" 52.90+0.21"
5 63.40+0.33" 59.07+0.17° 59.93+0.06" 53.86+0.27"
6 63.82+0.43" 58.66+0.10 57.94+0.16° 52.82+0.17"
45°C (weeks)
0 59.79+0.97" 57.77+0.22° 52.22+1.10° 46.5142.95°
2 63.29+0.14° 59.32+0.04° 56.23+0.15" 53.1840.07°
4 64.88+0.39" 59.94+0.09" 61.16+0.18" 54.79+0.20°
6 65.75+0.22" 60.5140.07" 61.76+0.13" 54.89+0.15"
8 64.84+0.13" 59.27+0.14° 61.0240.19" 54.91+0.20
10 65.0240.97" 59.13+0.04° 60.12+0.32° 54.6340.20"
12 65.4240.61% 60.68+0.43" 61.65+0.36" 56.47+0.57°

Remark: - Data are presented as mean + SD (n=5)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 27 Difference in redness (a*) of sterilized coconut milk-based curry during

storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 7.10+0.25" 8.30+0.14 10.65+0.53" 12.04+0.33"
1 6.62+0.15" 8.22+0.13" 9.55+0.14" 12.44+0.36°
2 6.45+0.14" 8.64+0.14" 9.1740.18° 12.8140.07"
3 7.29+0.35" 9.58+0.31" 8.93+0.19° 13.56+0.27"
4 7.28+0.13" 9.01+0.14° 9.24+0.10" 12.7240.14%
5 6.50+0.24" 9.33+0.07" 8.45+0.12° 11.74+0.16"
6 5.87+0.12° 8.5140.11° 9.01+0.14° 11.96+0.14°
45°C (weeks)
0 7.2340.33" 8.25+0.14° 10.88+0.44" 11.85+0.40°
2 6.34+0.12° 8.82+0.04° 10.49+0.12° 12.32+0.17°
4 6.54+0.22" 9.54+0.21° 9.84+0.08° 13.27+0.01"
6 6.66+0.23" 9.63+0.19" 9.32+0.18° 13.63+0.21°
8 6.57+0.10" 9.7340.16" 9.18+0.18"* 13.28+0.18"
10 7.40+0.25" 9.7740.12° 8.81+0.16' 12.97+0.08°
12 6.82+0.19" 10.52+0.44" 8.96+0.14° 12.44+0.36°

Remark:

Data are presented as mean & SD (n=5)
“' Means with the same superscripts in column are not significant difference (p>0.05)
L= Light taste (8% curry paste), substituted with SOY for 60%

I = Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 28 Difference in yellowness (b*) of sterilized coconut milk-based curry during

storage at room temperature and 45°C

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 48.07+0.35° 45.2340.16° 50.22+0.38° 45.17+1.59°
1 47.61+0.35" 49.53+0.56" 51.48+0.61" 46.70+1.20°
2 48.98+0.11" 45.5440.17° 52.35+0.20° 49.71+0.22"
3 50.56+0.27" 46.05+0.70" 54.82+0.29" 50.79+0.21°
4 46.79+0.11° 44.74+0.14" 53.73+0.07° 50.51+0.34"
5 48.90+0.29" 46.39+0.15" 51.54+0.10" 48.93+0.35°
6 48.30+0.37° 45.4240.12° 51.42+0.16" 48.9140.15°
45°C (weeks)
0 48.07+0.34° 45.15+0.22' 50.14+0.48° 45.01+1.43°
2 48.80+0.13° 46.08+0.10° 52.62+0.28° 48.87+0.28°
4 49.88+0.34" 47.34+0.24" 54.36+0.23" 52.46+0.18"°
6 50.39+0.31 47.70+0.15° 53.86+0.25° 52.26+0.06"
8 49.26+0.16° 48.76+0.19" 54.26+0.27" 51.03+0.24°
10 49.08+0.73° 49.43+0.07" 54.56+0.31" 50.52:+0.18"
12 51.48+0.61° 49.10+0.55" 55.79+0.30° 52.1140.73"
Remark: - Data are presented as mean + SD (n=5)

“' Means with the same superscripts in column are not significant difference (p>0.05)
L= Light taste (8% curry paste), substituted with SOY for 60%

I = Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 29 Difference in color of sterilized coconut milk-based curry during storage at

room temperature and 45°C by sensory evaluation

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 7.1+0.94" 7.3+0.60" 7.140.94" 7.340.60°
1 7.1+0.88" 7.0+0.72% 7.4+0.96° 7.140.84°
2 7.140.71° 6.9+0.70" 7.4+0.56" 7.340.65°
3 6.9+0.52° 6.7+0.52" 7.3+0.63" 6.9+0.71°
4 7.141.20° 6.9+1.21% 7.6+0.90" 6.2+1.22"
5 7.1+1.12° 7.2+1.19° 7.7+0.75" 6.0+1.50°
6 7.0+1.37° 7.140.90° 7.5+1.01% 6.1+1.39°
45°C (weeks)
0 7.140.94° 7.3+0.60" 7.140.94™ 7.3+0.60"
2 6.8+1.12° 7.2+40.77" 7.140.94™ 6.8+1.55°
4 7.040.77" 6.9+0.73" 6.9+1.11° 6.8+1.25"
6 6.9+1.03° 6.7+0.84° 6.7+0.95" 6.5+0.82°
8 6.9+0.68" 6.6+0.67° 6.5+1.01° 6.2+1.16°
10 6.7+1.05° 7.0+0.92° 7.5+0.82" 6.14+1.44%
12 6.9+0.90" 6.7+0.53¢ 7.3+1.18% 6.1+1.36°

Remark: - Data are presented as mean + SD (n=30)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 30 Difference in flavor of sterilized coconut milk-based curry during storage at

room temperature and 45°C by sensory evaluation

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 6.5+1.33° 7.2+0.82" 6.5+1.33" 7.2+0.82"
| 6.6+1.25% 7.140.61° 6.7+0.79" 7.140.61°
2 6.6+0.75" 6.9+0.68" 7.1+0.71° 7.3+0.69"
3 6.7+0.70" 6.7+0.64" 7.1+0.58" 7.140.57"
4 7.1+0.78" 6.8+1.28" 7.1+0.92° 6.9+1.16"
5 7.140.99™ 6.7+1.28" 7.1+0.96" 6.2+1.36"
6 7.3+0.94" 6.8+1.02° 7.2+1.20° 6.1+1.42"
45°C (weeks)
0 7.141.33" 7.2+40.82° 6.5+1.33™ 7.2+0.82°
2 7.0+1.10" 6.9+0.86" 7.2+1.27" 5.9+1.34°
4 6.3+0.84° 7.0+0.72" 6.9+0.84" 6.3+0.95°
6 6.340.79° 6.6+0.63° 6.2+0.77" 6.240.63"
8 6.2+0.75° 6.5+0.68° 6.0+1.16" 6.1+1.40°
10 6.1+1.32% 6.6+1.40° 6.2+1.05" 6.0+1.58™
12 6.0+0.67° 6.6+0.61° 6.1+1.85™¢ 5.8+1.88°

Remark: - Data are presented as mean + SD (n=30)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 31 Difference in oiliness of sterilized coconut milk-based curry during storage at

room temperature and 45°C by sensory evaluation

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 6.7+1.15" 7.1+1.05" 6.7+1.15" 7.1+1.05"
1 6.6+1.25" 7.2+0.86" 6.7+0.83" 7.240.72°
2 6.5+0.55" 6.9+0.66" 6.8+0.59" 7.24+0.57"
3 6.4+0.68" 6.9+0.76" 7.2+0.91" 7.2+0.66"
4 6.6+0.94" 6.9+0.76" 7.1+0.86" 7.1+0.83"
5 6.84+1.19° 6.5+1.57" 6.940.91° 6.2+1.92"
6 7.1+1.18° 6.8+0.90" 7.1+1.32° 6.0+1.54"
45°C (weeks)
0 7.1+1.15" 7.141.05" 6.741.15% 7.141.05°
2 6.8+0.90" 7.0+1.05° 7.0+1.08" 6.241.16"
4 7.0+0.89" 7.4+0.82" 6.6+1.38" 6.6+1.45"
6 6.8+1.06" 6.8+0.96" 6.7+0.96" 6.7+0.88"
8 6.840.92° 6.9+0.64" 6.3+1.26" 6.2+1.14°
10 6.5+1.55" 6.8+1.24" 6.7+0.96" 6.5+1.22%
12 6.6+0.72" 6.7+0.61" 6.6+1.13" 6.5+1.20"

Remark: - Data are presented as mean + SD (n=30)
- *® Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 32 Difference in spicy of sterilized coconut milk-based curry during storage at

room temperature and 45°C by sensory evaluation

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 6.7+1.23"™ 6.8+1.19" 6.7+1.23% 6.8+1.19°
| 6.4+1.52" 6.4+0.73" 7.0+0.81" 6.8+0.70°
2 6.4+0.82" 6.140.73" 7.0+0.69" 6.9+0.64°
3 6.5+0.68" 6.140.76" 7.140.67° 6.9+0.82"°
4 7.0+1.30" 6.6+0.79" 7.0+1.07" 6.9+1.01"
5 6.8+1.30° 6.24+1.04° 6.3+1.57° 6.3+1.47°
6 7.240.81° 6.4+1.16" 6.2+1.16" 6.5+1.54"
45°C (weeks)
0 7.1+1.23" 6.8+1.19" 6.7+1.23" 6.8+1.19"
2 6.8+1.38" 6.7+1.10" 6.9+1.20" 6.1+1.78"
4 6.9+0.92" 6.7+0.92" 6.5+1.59" 6.241.56"
6 6.7+0.61" 6.3+0.84" 6.6+0.73" 6.240.89"
8 6.6+0.96" 6.4+0.86" 5.9+1.09" 6.340.94°
10 6.0+1.38" 6.3+1.78" 6.1+1.91" 5.8+2.05°
12 6.140.92" 6.4+0.85" 6.0+1.20° 5.9+1.29%

Remark: - Data are presented as mean + SD (n=30)
- Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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Table appendix 33 Difference in overall of sterilized coconut milk-based curry during storage at

room temperature and 45°C sensory evaluation

Storage time Canned coconut milk-based curry

L-Full-fat L-Reduced fat I-Full fat I-reduced fat

Room temperature (months)

0 6.9+0.86" 7.240.70" 6.9+0.86" 7.240.70°
| 6.7+0.84™ 7.0+0.53" 6.8+0.71" 7.140.55"
2 6.7+0.61% 6.6+0.52" 7.340.52° 7.240.48"°
3 6.6+0.50° 6.5+0.50° 7.3+0.55" 7.0+0.55"
4 7.54+0.86" 6.8+1.01™ 7.2+0.73" 6.8+1.01°
5 7.3+1.28% 6.5+1.68" 7.140.97" 6.1+1.87"
6 7.2+1.06" 6.8+0.94™ 73+1.21° 6.1+1.47"
45°C (weeks)
0 7.140.86™ 7.2+0.70" 6.0+0.86" 7.240.70°
2 7.0+41.19” 6.9+0.78" 7.6+0.82" 6.5+1.42"
4 6.840.73" 7.340.69" 6.7+1.11° 6.0+1.49"
6 6.7+0.74° 6.6+0.67" 6.6+0.67" 6.140.63"
8 6.5+0.51° 6.6+0.50" 6.4+0.68" 6.24+0.72°
10 6.0+1.33° 7.1+1.26" 7.5+1.11° 6.0+1.09"
12 5.9+0.51° 6.7+0.55" 6.9+1.36" 5.9+1.29

Remark: - Data are presented as mean + SD (n=30)
- * Means with the same superscripts in column are not significant difference
(p>0.05)
- L= Light taste (8% curry paste), substituted with SOY for 60%

- I=Intense taste (12% curry paste), substituted with FA:SOY = 1:2 for 60%
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