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Abstract

This research aimed to develop the optimized formulation of reduced calories PlaKrim-KhaiTao, to develop
the optimized formulation and freezing method of frozen reduced calories PlaKrim-KhaiTao, and to evaluate the
consumer acceptance of the developed product. The research methods divided 3 parts: 1) to compare between
reduced calories and non reduced calories formulation, 2) to study on factors which were 2 types of modified
starch and 2 freezing techniques, affected to frozen products, and 3) to conduct the consumer acceptance test.
Results showed that frozen reduced calories PlaKrim-KhaiTao using crosslinked2 modified starch and quick freezing
method increased the texture values on hardness and adhesiveness of Plakrim and Khaitao, increased the viscosity
of PlaKrim-KhaiTao coconut milk, but not affected to pH values. Additionally, its mean liking scores on all sensory
attributes were maximum and significantly different (P<0.05). The optimized formulation of frozen reduced calories
PlaKrim-KhaiTao consisted of 11.7% rice flour, 11.7% glutinous rice flour, 5.0% crosslinked2 modified starch, 26.7%
coconut milk, 26.7% low fat milk, 12.0% coconut sugar, 6.0% pandan juice, and 0.3 % salt. While the optimized
freezing method was quick freezing. The mean liking scores from consumer acceptance test were 7.09-7.51 or “like

moderately”, based on 95% of consumer accepted and decided to buy the product.
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Table 1 Mean liking scores of non reduced calories and reduced calories Plakrim-Khaitao (n=50).

Sensory attributes

Non reduced calories
Plakrim-Khaitao

Reduced calories
Plakrim-Khaitao

Color of Plakrim™
Color of Khaitao™
Firmness of Plakrim-Khaitao™
Stickiness of Plakrim-Khaitao™
Softness of Plakrim-Khaitao™
Viscosity of PlaKrim-KhaiTao coconut
milk
Salty™
Sweet™

Overall likng™

6.26+1.13 6.08+1.13
6.78+0.87 6.92+0.87
6.08+1.12 6.08+1.12
6.63+1.35 6.44+1.10
6.11+1.24 6.37+1.41
5.80+1.55 6.37+0.93°
5.93+1.44 5.97+1.20
6.37+1.35 6.43+1.43
6.33+1.43 6.63+1.12

'Mean values within row not followed by the same letters are significantly differene in statistic (P<0.05)

910 Table 2 Wieldinasiesifudanuneiiviuinnin
W3BLAU 70% nud AnunefvestunUaIniuliiiigns
amwawuiwnﬂwmmmwmumm% 70% ﬁ]\‘IVLJJG]EN
USulsegns ot am‘mmmuamawumﬂmﬂiﬂmmam

anna99u Usenousiy uiedn1idn 11.7% uwdstnuien
11.7% wilssfuduznds 5.0 % vnedi 26.7 % vhunlasiu
1 26.7% tanauyndn 12.0% thlume 6.0% wazinde
0.3%

Table 2 Just About Right (JAR) results of reduced calories Plakrim-Khaitao. (n=50)

Sensory attributes Not enough (%) JAR (%) Too much (%)
Color of Plakrim 20.0 70.0 10.0
Color of Khaitao 16.0 80.0 4.0
Firmness of Plakrim-Khaitao 16.0 70.0 14.0
Stickiness of Plakrim-Khaitao 8.0 72.0 20.0
Softness of Plakrim-Khaitao 10.0 88.0 2.0
Viscosity of PlaKrim-KhaiTao coconut milk 6.0 70.0 24.0
Salty 10.0 70.0 10.0
Sweet 6.0 76.0 18.0
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s
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Lﬂudauwamﬁ'ﬁﬁ;mLﬁamlﬁnﬁmﬂmnﬁu Imaﬁmuﬁﬁ;m%ﬂ
wieUszanm -0.52 (Speer, 1998) waztnzidududiaty
AUTTTUYALAE Lﬁmmmhim@fwiammL?]ul,ﬁmmwaau
FAIVNEIU (HATT ey Lenwus, 2554) iaummmwaﬂ
wdsininduslugusn ammuLLGULEJaﬂLquaﬂmﬂ“wms
Tﬂuqmmwmmﬁ -18 C 9g13woy 36 hr (ANUA LasAS
Snwal. 2559) uenanilutngftusunain 66-67% il
AttounittunlusiusfAifiusunatii 90% (nsueunsle,
2561; Sringam, 2008) Jsdawaron1sAANENLALIUIIMEN
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AuingAvainsulawn nsududswuutragyinliinuan
u%vuwumimﬁuwamﬁm% lmAnn1sinanelassasng
U19du (Rusiiey way 1581, 2551) Fau lothaunvan
n3ulviiunszuaumsusudauvudninisiugy
wud fudwesrundansuliwnianisgadegusiely
nnpuanies Tnadudelansunasimudslivauay
dedufatinasusdn wandlolunausuinefivuavainia
Iwsilrarumilnvesinefivuauainiulewdiugu

Table 3 Physical qualities of reconstituted reduced calories Plakrim-Khaitao based on different modified starch and

freezing method after freezing time of 2 w.

Qualities Samples Crosslinked1 Crosslinked2
Slow freezing Quick freezing Slow freezing Quick freezing
Color
L*"e Plakrim-Khaitao 81.71+0.84 81.25+0.79 82.07+0.54 82.21+0.40
a* ™ coconut milk 1.09+0.19 1.04+0.24 1.06+0.06 1.11+0.19
b* ™ 10.14+0.29 10.23+0.36 10.44+0.22 10.36+0.21
L* " Plakrim 66.08+0.87 65.87+0.74 66.29+0.29 66.08+0.87
a* "™ 1.60+1.02 1.58+0.81 1.65+063 1.60+0.94
b* ™ 5.70+£0.49 5.66+0.49 5.79+0.16 5.73+£0.49
L* " Khaitao 79.27+1.20 78.75+1.15 82.04+0.89 80.92+1.03
a* "™ 1.55+0.13 1.52+0.13 1.60+0.01 1.59+0.13
b* ™ 2.52+0.09 2.49+0.09 2.47+0.52 2.44+0.15
Texture
Hardness(N) Plakrim 0.97+0.06° 1.06+0.01° 1.15+0.01° 1.28+0.01°
Adhesiveness(N) 0.05+0.01° 0.06+0.01° 0.06+0.01° 0.08+0.01%
Hardness(N) Khaitao 0.49+0.02° 0.54+0.01° 0.57+0.04° 0.67+0.01°
Adhesiveness(N) 0.05+0.01° 0.07+0.01° 0.06+0..01° 0.09+0.01°
Viscosity (cP) Plakrim-Khaitao 49.25+0.35° 52.64+0.87" 59.00£1.53° 61.75+0.85°

coconut milk

"Mean values within row not followed by the same letters are significantly difference in statistic (P<0.05)

Table 4 wansuan15tdwdannnUsnawnundiud U nas
waEISNTHTLTINLA AT Ul oL AUS h e AR A TuLan

2 w flsenuninmaaivesrunvainsulusanndany
AugU UAAIHARY Table 4

Table 4 Chemical qualities of reconstituted reduced calories Plakrim-Khaitao based on different modified starch

and freezing method after freezing time of 2 w.

Qualities Samples Crosslinked1 Crosslinked2
Slow freezing Quick freezing Slow freezing Quick freezing
aw Plakrim-Khaitao™ 0.98+0.01 0.98+0.01 0.98+0.01 0.98+0.01
pH Plakrim-Khaitao 6.36+0.01 6.38+0.01 6.41+0.02 6.43+0.01
Plakrim-Khaitao
coconut milk™ 6.43+0.01° 6.42+0.02° 6.33+0.01° 6.36+0.01°

"Mean values within row not followed by the same letters are significantly difference in statistic (P<0.05)

a2



MsEnsaIALFINSSINERsWiIUsTIAlve TR 27 atuit 2 (2564), 37-46

910 Table 4 nU31 A1 aw Y0svuNUansulaanan
W& ware pH vesnefivuuvatniuldei Taifiaana
upnANAue1litud1An19ada (P>0.05) urtinasnaa pH
Tagnuin n1stgudennuyds crosslinked 2 Awavinl
nAnSaaiAnni1siudsunlas pH Yeoundn wazilaany
uanenstuegnafitudfyn1eadn (P<0.05) WeawFeuiiiey
Aunun1stowdennuys crosslinked 1 dannassiu 3la
(2546) lananiie #ansenuveINIstAuSnEIaINIswYLde
annsovliAnnsdsunuasues pH 1 winsld3gnis
windsiunnarstudlofusneliidunat 2 w ldiinaden
oH namlddn mawdsunlawemanaurifiududatadiu
menmuaziailiniiniuiofunulussosnaniideudas
U (B9IUAT, 2558)

@2U Table 5 waninan19UszamMauda wuin danu
wANF9e 1l TuEIAgYNI9adF (P>0.05) VOIAZLUUYDY
waslunniladenunm nanisldutisdauls crosslinked2
WlazuuuAUYUIRAYTe AR S MeiEALINAIINTLe
wilssauds crosslinked1 lashognslddsnsududaieaiu
waznslEiTutudanuudvinlinsuuuanusouRdsves
nansuaaamInnins1eIs ududsuudnilosagld
yinvesutlwauusiviloutu donndesiu Auiie uas 95
&1 (2551) finan131 msududeethads silmanudniiuds
YUIALENNTEALTEIMS Lazvilfemsiiauaiwiiile

thumaeazateiuda muﬁu’w‘f’ﬂﬁlﬁmmig@L?ﬂaﬁuanma’;
ffow wiiiofinrsuntatenunmluduidedudaisiy
ALY ANuwmiganazauyuve st vunUaniy
i Fadutlymndnvessuntainduldwfiinunszuiu
wtudauasiinanfusy  andiulddn Busuduuudaduriils
NARSuTiinzuuuA e Ulads d1uiedudadiunnndn
NAR AT Ald RS  defiansansauiuaile
Fudadivalaann Table 4 nuin nasldudsdauds
crosslinked2 vilinansmeidaanundwaznisinzdad
winndnasdinalignaaeulvinruuuaiuyevuinnd
AR Sauaildutanauds crosslinked? ield35n15ududs
Weadu Aduguiidesann ulsTudidesndadauds
crosslinked HRauautAiauiFosnuAivesmTHENNS
whidenulawasnisAuguanienuialdda 4 seulaglidiin
AITLENFAIVDIUDNLMAY (Bas1nT0l uazAmy, 2554) 9
Tndudes@nuiussansanvesudeafudrusndednuys
crosslinked snsadingne luvhusadistu Wieldigududs
wuusiliansueianuuduasnsizifiinnniay
danalvignageulinziuuANYOULINNTNIUAY denAdes
funsiigmaaeulfrzuuumuveurusdundienudauuy
Saunnnidegefinauntsudidenudauudn (nasuns
LarAMy, 2554)

Table 5 Mean liking scores of reconstituted reduced calories Plakrim-Khaitao based on different modified starch

and freezing method after freezing time of 2 w. (n=50)

Sensory attributes Crosslinked1 Crosslinked2
Slow freezing Quick freezing Slow freezing Quick freezing
Color of Plakrim 6.23+0.64° 6.85+0.62" 6.70+0.71° 7.21+0.67°
Color of Khaitao 5.37+0.72° 6.91+0.62° 6.57+059" 7.05+0.58°
Firmness of Plakrim-Khaitao 5.37+0.81° 6.24+0.61° 6.43+0.78° 7.01+0.65°
Stickiness of Plakrim-Khaitao 5.10+1.22° 6.09+1.03 6.23+0.94° 6.93+0.95°
Softness of Plakrim-Khaitao 6.17+0.76° 6.88+0.74° 6.67+0.66° 7.22+073°
Viscosity of PlaKrim-KhaiTao

coconut milk 5.57+0.88° 6.83+0.78" 6.47+0.85" 7.12+0.79°
Salty 6.53+0.49" 7.01+0.44° 6.73+0.54" 7.30+0.48°
Sweet 6.67+0.68" 6.98+0.60™ 6.70+0.69" 7.25+0.57°
Overall liking 5.93+0.55° 6.75+0.64° 6.97+0.72° 7.29+0.68°

"Mean values within row not followed by the same letters are significantly difference in statistic (P<0.05)

Fatu Fahdnegdmdeoniliuieiauds crosstinked2
warlddsnsududanuuiss Aansaundesidudainuned
WansHasa Table 6 Fanuin WieRarsanodidudnuned
funnniuiowiafu 70% wudn AnuneRvesuLlaIndy
laiingnsaandeaudildudafnuus crosslinked2 Tneld
Wnsududawvuislunndadenmniniiunaet 709% udn

Falddosinisuiuus agulidn gasuaznssudsnisududs

Mmnganlunisudandndasivuuvainsuliiansan
Wi Aegnsnldudediauys crosslinked2 Usznausie
wU9019697 11.7% wileg1nuien 11.7% wdasnuds
crosslinked2 5.0 % 1nng# 26.7 % drunlasiusi 26.7%
Y1m1augnsny 12.0% U1lume 6.0% 1nao 0.3% way
a o 6 Vao 1 [ <@ %4 .
NARAUNAITITIDNITWILTIUULST Loty Air blast freezer
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Table 6 Just About Right (JAR) results of reconstituted reduced calories Plakrim-Khaitao using crosslinked2 modified

starch and quick freezing method after freezing time of 2 w. (n=50)

Sensory attributes Not enough (%) JAR (%) Too much (%)
Color of Plakrim 10.0 82.0 8.0
Color of Khaitao 12.0 84.0 4.0
Firmness of Plakrim-Khaitao 6.0 86.0 10.0
Stickiness of Plakrim-Khaitao 8.0 76.0 16.0
Softness of Plakrim-Khaitao 14.0 74.0 12.0
Viscosity of Plakrim-Khaitao coconut milk 6.0 80.0 14.0
Salty 8.0 82.0 10.0
Sweet 6.0 84.0 10.0

3.3 WaNIIANYINITEaNTUYREUTInATIdna YA N Ul
AANAINTUUYUT
Kan1sAnyINITERNTY

fuilnaiididendn fasivainiu
Tgiatanndeerundudafivmuild &9 Table 7 wudn
nandusivuUainsulumianndsuudidainnsnawnu
wasfudsndarammagnouds crosstink 2 Tng3ansusuds
o Wunan 2 willethanduguud guilaelinzuuy
WALALYOU agluszauyauUIunand (7.09-7.51) uazua

ANUNefveINaniualunUaTeRmA I NRIUNLY %IAR

wnndvdeiniu 70% uenandl anuAniiutesiuslnai
fiondndmdt wudn guilaadiulvg (93%) sausuin
wanSustazannlunislii

Urunazazaintunis uilaa lag 95% vesguilnageusy
wAnfud wagdndasusiindasiminedadulae
wiueu uaziilethudnfasivuuanniuldwingnsanndsny
wiuddlunsaguamnalaruinis wudwdnduen 1 e
U3laA (150 n$u) T wasauuindu 240 keal lagindanu
anawviniu 265.39 keal (52.51%) 31nvunvain3ulaisin
anslianmdsnudaingdsnumiidy 505.39 keal

Table 7 Mean liking scores and JAR results of frozen reduced calories Plakrim-Khaitao. (n=100)

Sensory attributes Mean liking scores Not enough (%) JAR (%) Too much (%)
Color Plakrim 7.43+0.44 20 76 4
Khaitao 7.57+0.36 0 98 2
coconut milk
Thickness 7.32+0.58 85 9
Firmness 7.12+0.64 79 15
Stickiness 7.09+£0.74 18 82 10
Softness 7.36+0.38 91
Salty 7.34+0.48 84
Sweet 7.30+£0.44 87 13
Overall liking 7.51+0.56

4 @3y

foyadestuildaineided aldgnsimuzanves
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