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Abstract

Phosphate is commonly food additive used in Kai Yor mainly for improving the water holding
capacity (WHC) and reducing cooking losses. However, an excessive use of phosphate might affect
the customer’s health. The purpose of this study was to use soy protein isolates (SPI) and pea
protein isolates (PPI) as phosphate replacer in sterilized Kai Yor. The reduced phosphate samples
were conducted by reducing phosphate to 0.1 % (w/w) and varying phosphate replacer content at
4 levels (0, 2, 4 and 6 % w/w). The control sample contained 0.2 % of phosphate. The qualities of
the product were evaluated by measuring emulsion stability, heat penetration test, sterilizing weight
loss, pH, color, texture, and sensory property. The results showed that all products with thermally
processed for 3 min at 124 °C had F, values of 8.73-9.61 min. Moreover, the incorporation of SP!
and PPI resulted in the increase in emulsion stability, redness (a*) and yellowness (6%, while
sterilization weight loss decreased as compared to control sample (p < 0.05). Also, redness and
yellowness of SPI added sample were higher than PPl added sample. However, there were no
significant difference (p=0.05) in pH lightness (L*) and textural property between Kai Yor added
phosphate replacer and control sample. The highest overall acceptance score was found in Kai Yor

formulated with 4 % of SPI.
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inuFouRen1s19il 4 nudiwdndueilngegns
anneaaliAuasnaununeanyila SPI vse

PPI den1sgayidsinninudanislianuseutesy
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NansAIUAL wildfianuwnnangegnalidudfgy

<
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T¥anudeuluinioseiovesnansnsilivean
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a

NANISILATIENANUBUTUSIUNIADAALE
75 ANOVA va9ad (L* a* b* fam15199 5 wui
J9385705srIianuUS I aEsna LU aaL e

=]

ldfinasennd (L* a* b* srufevidnueddns
noaununeamnuazUsafiislifinaderniy
&34 (L) vowaniueilngs uasdauesd@1snawnu
WoannasUSunadiiuinaroduns (@% was
AALEDY (b%) VOINANS U
dmsunsuseiliunnnImmnieiuedves
wanfauailigedansnsd 6 nuinliseyngmsian

Anuaingliunnstsiuegslideddey (o > 0.05)

FadlAnagTening 63.03 §9 65.34 unlngagnsan

Y

NoaNaNLAL SPI %58 PPl AA@uAakas AL nand

o w

wnniransmivAuegeilud1Any (p<0.05) lny
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VLU AR ARAR A U A AL ALaT AN LR DY
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573 FeilwwrldulUluRenadeduiunand e ld

nsenddatuinniunistianusouseauniaaalss
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Glet IumimmﬁgﬂimLuamimnﬂm']mamm
muuwamm%ﬂlﬂaaamammawxlm‘wmzu SPI J4dl

Iamas[,umimmL;Jama&mul@mnmmamﬂm%ﬂlﬂ

a

Gl'li’]\WI 5 A15LASIERANULUTUSIUNISEDRA8TD

gognsannaaniii PPl daalvindnsdueilnes
gnyanveaaiilfy SPI dAdunsuazAdnaes

mﬂﬂ’jwmﬁmﬁm%ﬂdaagmamﬂaammﬁLau PPI

ANOVA 283f1d (L* a* b* wansmuailngeniou

Suusenu
p value (p <0.05)
sources of variation df
L* a* b*
FURAIINALNUNDALNS (A) 1 0.545 0.014* 0.025”
Ysuaansnaununegins (B) 3 0.065 0.000* 0.001”
AxB 3 0.674 0.147 0.340

o o

YEauNd

nwsmiuuansidadenfnyinarenun nvendndiae (p < 0.05)

M990 6 A (L* a* b) nandueilngenseusulsemunussghusvesmimng

FUNAT USunasdsnaknunezins (% Imaﬁwﬂ’ﬂmu)
ﬂ'mmmw NAOLLNU Lagﬁl
0 il 6
WoaLns
, SPI 65.30+0.16 | 65.27+0.26 | 64.80+0.90 | 63.38+0.53 | 64.70+0.94
ANAITU
e (L PPI 65.30+0.16 | 63.98+0.86 | 65.19+2.39 | 63.03+0.42 | 64.38+1.40
GRRNEVAS -
\2ae 65.30+0.16 | 64.62+0.91 | 65.00+1.49 | 63.20+0.44
L SPI 1.57+40.02 | 1.77+0.15 | 2.28+0.12 | 2.47+0.04 | 2.02+0.40°
ANALLAY
- PPI 1.57+0.02 | 1.70+0.18 | 2.08+0.07 | 2.11+0.06 | 1.86+0.26"
a -
R 1.57+0.02° | 1.73+0.14° | 2.18+0.14° | 2.29+0.21¢
L. SPI 15.80+0.13 | 16.54+0.08 | 17.35+0.46 | 17.56+0.02 | 16.81+0.77°
ANALAADY b
- PPI 15.80+0.13 | 16.06+0.64 | 16.95+0.08 | 16.66+0.39 | 16.37+0.57
\ay 15.80+0.13% | 16.30+0.46° | 17.15+0.35" | 17.11+0.56°

a./ o u

“laiuansneag1altedna

upneNeE1litEERLY (p <0.05)

NANISILATITRAN WL oA UNARIN1T19D
7 WUIMBLAVBIFTNALNUN DA A USUIuTLAL

Az Ua985705EMINTUANUUSUIUEITNALNY
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AIUAY (p = 0.05) FIN13199 8 Fegepadesiuna  A15199 9 Inudnlisegnsanneannynans

A1SNAABUNIIUSE A NFURFVR AR tua bnealy AYLUUAMUTIUM UL FUR A lLAnA19iulneD

suiiloduiia ¢e33 9-points hedonic scale Ty gnsmauAu (p = 0.05) Fuduraunannslieag

AN9197 7 N15IASIZRANULUSUSIUNETRAEIT ANOVA vasaanuwas laduiananduetneansou

Fuusenu
p value (p <0.05)
sources of variation df
hardness | springiness | cohesiveness | adhesiveness | chewiness
yiparsnawnuneaama (A) | 1 | 0.495 0.316 0.313 0.921 0.563
U%mmﬁtau (B) 3 0.249 0.256 0.050 0.403 0.205
AxB 3 0.882 0.562 0.452 0.920 0.843
aadi 8 Snuwnuieduiavesndniusildvonieusulssmuiiussgluinesnang
- USunaansnawnunasie
, YUARTNALNU v r
ANAMAN (% et ntinyix) Wiy
Noawn
0 2 a4 6
SPI 1.94+0.34 | 1.68+0.24 | 1.61+£0.42 | 2.04+0.17 | 1.82+0.30
Hardness™
(Ke) PPI 1.94+0.34 | 1.66+0.28 | 1.52+0.14 | 1.76+0.09 | 1.72+0.24
Kg J
f 1RAY 1.94+0.34 | 1.67+0.22 | 1.57£0.26 | 1.90+0.20
SPI 0.92+0.00 | 0.92+0.02 | 0.91+0.02 | 0.93+0.00 | 0.92+0.02
Springiness™ PPI 0.92+0.00 | 0.92+0.02 | 0.93+0.01 | 0.94+0.00 | 0.93+0.01
LQ?ﬂIEJ 0.92+0.00 | 0.92+0.02 | 0.92+0.02 | 0.94+0.00
SPI 0.79+£0.01 | 0.80+0.01 | 0.79+0.02 | 0.81+£0.01 | 0.80+0.01
Cohesiveness™ BRI 0.79+£0.01 | 0.80+0.01 | 0.81+£0.01 | 0.81+0.00 | 0.80+0.01
La?ilﬁl 0.79+£0.01 | 0.80+0.01 | 0.80+0.02 | 0.81+0.01
SPI -0.01+0.00 | -0.01+0.00 | -0.01+0.00 | -0.01+0.00 | -0.01+0.00
Adhesiveness™
(Keos) PPI -0.01+0.00 | -0.01+0.00 | -0.01+0.01 | -0.01+0.00 | -0.01+0.00
SrS =
f LRy -0.01+0.00 | -0.01+0.00 | -0.01+0.01 | -0.01+0.00
SPI 1.39+£0.23 | 1.24+0.22 | 1.16+£0.31 | 1.54+0.10 | 1.33+0.23
Chewiness™
(Ke) PPI 1.39+0.23 | 1.22+0.17 | 1.15+£0.10 | 1.33+0.06 | 1.28+0.15
Kg J
f 1RAY 1.39+0.23 | 1.23+0.16 | 1.15+0.19 | 1.44+0.14

N v

"lyunnensegaditedfy (o > 0.05)
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M19°9% 9 wansUsEunUsEamdulaveandndualnsendousuusenuiiusslusves s

AINAUNUNDELNS ALl + damﬁmmummgm
wiin USunau (Sevaz) d doduia | avugui nAusd | ANYDUTM
GLEGRIGH 0 6.28+1.21% | 5.46+1.49%° | 542+1.53% | 6.46+1.16° | 6.12+1.29%°
SPI 2 6.20+1.09% | 5.72+1.43% | 5.62+1.42%° | 6.26+1.34%° | 6.12+1.06%°
SPI q 6.20+1.28% | 5.94+156% | 6.04+1.55° | 6.24+156™ | 6.30+1.37°
SPI 6 6.22+1.13% | 5.34+1.77% | 5.30+1.46° | 5.84+1.53° | 5.64+1.51°
PPI 2 6.36+1.06° | 5.26+1.65% | 5.64+1.52®° | 5.80+1.99° | 5.74+1.63
PPI q 6.10+1.23% | 5.42+1.80°° | 5.54+1.51°® | 5.16+1.81° | 5.46+1.64°
PPI 6 5.86+1.13° | 4.92+1.91° | 4.60+1.65° | 4.20+2.08° | 4.34+1.90°

o w

2L URRIAULENIAINLANENDE T TEEATY (P < 0.05)

Foundnsinailigeansmiuau wasndndusilige
gasaanaaanngnsiunisnuididunisliany
FoudlseAugeuInia 124 paAgaidea 399

Paglaseasraiuselalasiauvaziuseladalna

Tuszuudiatulodn? deanalrlaseasiasiawniu

¥
A o

syuudtatuiledniluiados saufanisiviainy

£ = a

IDUNBUNNU

q U

124 seAnwaldoa Wunsliaaiy
%auﬁqmwgﬁq&ﬂﬁ’lﬂ'ﬂ T, (denaturation tem-
perature) voslusiululedu WUshuatnainds
widesuazlusiuadnaindaduinn (18] denals
Tassadresraunluszuudsaduiodniiinaany
Fevne Fedanandndodilisegnsniunuwazgns
aneamafinunsliaudoussiuanesladas

o

firndnvaziedustalaiunnseiu (o = 0.05)
NANIINAADUNINUTEaNAUN AV INEN-
fusilivendousudsemuiiussgluinesnmng
Frud ileduifa aruduih ndusa uazaugey
39U 9875 9-points hedonic scale wanslun19g
7 9 dlofinnsansedunisifnarsaunuoamsi

Wi wudn wdndueilngegasanneaniiiis
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SPI ALk UUAINIBUSINUINAIMKANN U LNED
gnsannoalnflAy PPl 1iloeann PPl indusa

willwdeaunn dealiinageuaiunsaiuinausa
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voadulataioy Jsaonndesfuauide
wuin PPl azdindusausandt SPI [4] Tnowdnfusi
lrgagmaanoauiailiu SP fevax 4 Tngtmiin
s finzuuumnuweulunnsugsiigneniiusud
waznausalaefinzuuusgluszduveuidnies

swdmunlneegasaneaminiiiiy SP Sesas 4

v
o

Tathniinsuiiaguuuanuveudiuaimduiin
wnniwdndusilisegnsaiuny Jeaonadesiv
38989 Akesowan [3] finuinnisidu Sl $oe
ar 2 lngniingan vinlfuda Sueildnsonuy
lusfusifiaguunanugeuiuaugaiannty
deisuiundndnsildnsonmylusiuiilifing
i SPI wagnsiiinySuna SPlJufesas 6 lag

Wt dewalvindndusliosgasanneamng

'
a

AZKUUAIIUYDUNNAIUARAY BnLIunuFuasnd

o

saninzuuuanuvaullwanaesiusg1livedeay

<

(p >0.05) Aundnsnsilngegniannoanniifiy
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SPl Soway 4 Tnsthmitnsau wlessnmsld spilu
Vsnasnniuldvilvignaaeuanunsaiuinausa
vosdamdedldinnty Swdmalilazuuunmey
shundusaanas sawddlisegasaneainniining
futhanas iedudafiudauassumnntu dwald
AruuuAutauduieduia anuduin waz
ANTeUTINanatetafiteddey (p<0.05) e
dieuitulivegasanleaniiu SPl Sovay d lng

WINUNTIN

4. a3d
gosinzauigalunswinadnduanlnee
anneaanTonsulssmuiussgluinesnnid

N a

A9 NSLAY SPI Speay 4 lnau1undnsiu Nansuad

o o

lngefladaunsitvesdiadugulowseuiiey

o = o [
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fugnsarvauwaziinsgeydedivinndenisi
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