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Abstract

The objectives of the study are to investigate the factors related to processing calcium fortified soy milk
and their effects on the chemical and physical properties, to determine optimum processing conditions. The
first study was performed to screen important factors affecting chemical and physical properties of calcium
fortified soy milk. The type of calcium, type of stabilizing agent, sequestrant content and soybean to water

ratio were studied. Results revealed that dicalcium phosphate content (A), sequestrants content (B) and
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soybean to water ratio (C) showed significant effects on the chemical and physical properties. A mathematical
model describing relationship between calcium content, overall liking and factor A, B and C were = 171.087
+ 62.612A - 9.540C - 4.738A" - 36.695C” and 55.034 - 7.705A - 4.309B + 3.895C - 3.105A” -
4.372B” - 8.821C” respectively. Five formula conditions of calcium fortified soy milk were 2% dicalcium
phosphate and 1:4.5 soybean to water ratio, provided the highest calcium content (237.92 mg/100 ml of
soy milk) and the highest liking score (58.91). The chemical and physical properties of fortified soy milk
were as follows: protein content (4.832%), pH (7.94), viscosity (22.36 cps.), lightness (L*, 77.50),
redness (a*, -0.13), yellowness (b*, 15.66) and whiteness index (72.59). In addition, consumer
acceptance tests showed that the calcium fortified soy milk with optimum conditions obtained higher liking
scores of color, flavor, taste, texture and overall liking score (p < 0.05) than those of the commercial soy milk

products.
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M 1 andimaedl meamanmn uazanugauraguilnauasuaumdssinmheluwagunaiiies

WHINVDULNU
oo A w e Nt IUTE e Coefficient
aMURAUDIKDNA D iy | Standard of
undIwaRg error | Variation
1 2 3 4 5
(%)
aaianaAd
o 4 c b b a
e iy Gaver) 83.40° | 84.87° | 83.82° | 87.85° | 89.25 85.76 0.13 1.01
ab a C C b
o Tusiu (Gowar) 1.75 1.97 0.80 0.80 1.39 1.48 0.05 24.92
ab b a c c
o luu (Zowax) 1.13 1.12 1.22 0.66 0.87 0.96 0.01 9.44
a b b d be
o oAy 8.03 5.99 5.86 3.12 4.21 5.44 0.30 36.89
(930517100 Hadan5)
axdaNIaInIENIN
® anuaicade 60° 60° 60° 60 60° 60 0.00 0
aNNsau (W)
b c a d a
o muwila (cps) 20.82° | 16.85° | 21.80" | 13.25 13.11 17.11 0.13 5.19
a a ab c b
® ey 6.64 6.62 6.58 6.32 6.50 6.53 0.01 1.31
N0 -tud (pH)
a a b a c
o  Sinamauds 17 17 15 13 13 15 0.07 3.31
Pazanele (Brix)
b a d c c
o hamuahe (L) | 7977 | 80.24" | 77.04° | 75.97 77.55 78.11 0.05 0.44
c b c
& amuuas (a) 1.32 0.61 0.76 -0.35° | -0.10d | 0.44 0.00 2.26
® emuning 16.74 | 12.13" | 12.32" | 14.12 14.15 13.89 0.66 32.19
(b%)
ab a ab b ab
®  uilamuam 73.07° | 76.80" | 73.93 70.33° | 73.46 3.52 0.63 5.81
(Whiteness index)
Rt IR AT BT
°o 3 75.69' | 67.63" | 63.11° | 46.19° | 53.10" | 61.14 | 2.40 62.10
o iy 58.54' | 56.09" | 55.90" | 56.29" | 53.91° | 56.15 0.16 4.75
o ab a a b o
o nwamiodudy | 54417 | 55.09" | 55.99" | 53.16" | 48.62 53.43 0.29 8.70
® i 59.95' | 49.21° | 56.42" | 46.46" | 45.95" | 51.60 | 0.27 8.34
a c b d d
o ruaulansiy | 6448 | 52.85° | 60.41" | 45.36" | 44.42 53.10 0.28 8.61

Y anle q Tuwodennunisanusdeny muu g danuuandremesie Nssauisaaa (P<0.05)
UVENHER 1, 2, 3 = UNDUVEBNTIHAATUTLAURNENNTITN WHEIKER 4, 5 = UNOUNADINNEN luszAUATISDY
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~ 1 a a v @ o w aa U oo
MINN 2 Mdnswanasszautisa Ay NaddzaImsulssudadeni
YNNI DILFINULADLTE N
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v

AENUR

wa

MUAH LasmMeMeMnaeg

Qmmwwﬁ"ﬂmﬁama%mmmﬁw
ANUANA U3
thssmsuilssi ez | anuwiie U AN ueaLday
? L* a* b* Tulsiiu 3 pH
AN (cp) J9U (xn./
(%) (i) 100 ¥8.)
%ilaued -0.685* | 0.216** |-.0593* NS 34.421% | -0.207* | -29.312*| 0.366*| -19.61**
uAaLBau
(A)
#ilauagansdIN | -0.625* NS 0.146* | -0.623* NS NS NS NS NS
ANNAIA (B)
Swnalluaddeon| 0.743% | -0.197* | 0.185% | 0.501** | -24.737* NS 0.687* | 0.175*| NS
fean (C)
AT IUIZHIN NS -0.248* | -0.477* NS -11.954*| -1.199* NS NS NS
fumdasiuih
D)
AB NS NS 0.274* | 0.593** NS NS NS NS NS
AC NS NS -0.387* | 0.566%* | -26.042* NS NS NS
AD 0.793* | -0.048**| -0.162* | 1.00* NS -0.162* NS 0.081*| NS
BC 0.793* | -0.048**| -0.162* | 1.00* NS -0.162* NS 0.081*| NS
BD NS NS -0.387* | 0.566** | -26.024* NS 0.687* NS NS
CD NS NS 0.274% | -0.573** NS NS NS NS NS

wnewme  ** winede dssauenudanuliiasniisesar 99 (p < 0.01)
* pngie Hszeuenudanuliipanniseaz 95 (p < 0.05)

NS yngde Ifdedaymeaionszauanu@asumnnniiegss 95 (p > 0.05)
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MINT 3 UUUNIINNAMANFNSUFIANNTNRUTTENINAMMWUNO U DUFI LA FeNiUTaTY

mMsudssu
AUNIN FNNSARAA TN UTAIANINTHNUS Coefficient of
untIwaR IEWIN determination
G MGEIG R qmmwuwﬁ’amﬁamﬁmLLﬂaﬁjﬂNﬁ'uﬂaa‘i’ﬂnﬁuﬂsgﬂ (RH)
MANNETN L) Y, = 73.344 - 0.494A + 0.255C - 1.494A” + 0.477C 0.64
MANNUA @) Y, = -0.132 + 0.076A - 0.153B - 0.102C + 0.015A” - 0.080B” - 0.171C” 0.96
MANNWEDY 6*) | Y, = 15.751 - 0.176A + 0.538B + 0.590A” + 0.503B° 0.60
MmaHanue Y, = 72.405 - 0.317A - 0.289B - 0.311C - 1.584A" - 0.510B - 0.391C” 0.67
menuilunse-tud | Y, = 7.311 - 0.028A + 0.209B - 0.068C + 0.183A" + 0.163B” + 0.211C” 0.89
USinaueaide Y, = 171.087 + 62.612A - 9.540C - 4.738A” - 36.695C” 0.63
anuraulaesIn Y, = 55.034 - 7.705A - 4.309B + 3.895C - 3.105A" - 4.372B" - 8.821C” 0.74

M3 4 MIUTPUNEUAMMNYBIUNDINDDILETNUADBINTINTNIEMTHAA NN NFANUUND UNE DI
nudaluszaugaamnssnuaslussauafiFauimenmheluwesnadiss riaveuuny

WHANMANAIBEINUNDINEDY
i 11346’91,%33\1
NNLARUBENNNITNIN tﬂiNLtﬂﬂt‘lfﬂS: 1 2 3 4
AINTNNSNIINIA
ﬁtﬂﬂl'lgﬁijﬂ
audanaLAd
o sinalusiu (Jasay) 4.23" 1.75" | 1.97° | 1.48° | 1.39°
® Yinauaaiiey 237.92" 8.03" | 5.99" | 5.86" | 4.21°
(71980517100 Naddns)
® USinawaaudaiiazars (EBrix) 19° 17" 17" 15° 13°
o semuilunsa-tua (pH) 7.94 6.64" | 6.62" | 6.58" | 6.50"
auuAnNIaNMIENIN
o onuwila (Eudthd) 22.36' 20.82° | 16.85" | 21.80" | 13.11°
® ANuAIMABANNTAU (W) 60" 60" 60" 60" 60
® anuaha 717.50° 79.77° | 80.24" | 77.04° | 77.55°
® ANLAS -.13° 1.32° | 0.61° | 0.76" | -.10'
® anuIvSag 15.66" 16.74" | 12.13" | 12.32" | 14.15
® Suilanua 72.59" 73.07" | 76.80a | 73.93" | 73.46'

o

Nenwshiwlaunuluwodeny vanade lailienuuanemeneada (p > 0.05) Matei 1, 2, 3 Ao MIPENUNDIUUEDY
niMsnaaluszaugeannssn eg NN 4 fa meduntmrdsanimandalussauaiiGeu



