


AN A ‘l ] /
0O} V) 4 e
\ A ¢ gy

»~ av » av
VRIMAINIWY finawansnmin1ed Quuak

T

(Y a o J a Y
MSWANOHAANUNGNTUriyaa luiumas e

a a c’t: LY, a a V3 d' I~1 ] d!
INNUNUT HIFHBAB I UNAINSN LWL Ha NI
=< V)
VBIMIANIMNKAngAs I yan
INENFTATHH I UNG

UM INANNAAN UNIATIHATINNYAS

vauUNaIng1ay
=Y w =} | ]
HHINNALTE I

QRN 2554



(% a o J Qw Y
MINAINAaNUNgnTUHyan lvuazTamdas

v

a a A Yo a wvaq Y o 1 2 =
Inerinusi Idsumsinsanoyialdiudiudunitsvesnsgnmm
aunangasUsyaninonansumiiadia

MUINMINAINEAS ugaa M SINYAS

a a J dal a a ¢
AUSNIIUM ITDUINYIHUNUS mmsunﬂ%‘nynmmwuﬁ

?lg(ﬂﬂ IIMLLV\ Uses1unssunms Gécp—‘ L\Q/\"—

A¥Iemans 19138 a3, 39as1 uaslsn

=

............................................................... NITUNT

A¥I0mans 19158 as. qiuan o3 Sauy

Aurans10138 a3, qium A Tae

.............................................................. NITUNIT
9 1 J o o @
HYIWANAAT1158 A3, giml gz

26 faAN 2554

v = ]
© AVANTVOINN N AT 1N



ananssudszmea

=)

(] o a @ o
AUYRNIUVBUNSZANAT WM AATINITG AT.quM A3 Tz 8191305
a a ¢ A Yq Yo =1 13 o Yo o Y v a a < 1 dy
meniinus NldIASTa Sumsih Wdal wazudloiloymdieg wdnoiinusidui
o o ' JyyYy o 9 1 o v d @ 9 v o
duSeqarch/1ddaed voveuqudTiomansinnsd as.qimd gqazde uazdviemansiasd

aa P Y =3 a a o 9 d v A
a3, 39051 udalin #ldsmdunssumsaeuineiinug uazianueyasziaumasly
vy v ' ' A q ya a &l ot 2
msasd ldounwsosaie el imniinusiauiiouysaivedu
' o a o [ o o ¢
VOVDUAMATILANAATINGG A5, MAMY Tyuayy dmsy fuusihaee uaz
' Ay 4 A A o aw

ANNIIMaAIURUNTRILAzIATBlaA199 TumshiIty

VBV UAMTIUNIIUAMSAIINANITITOUNIF1A uazudiainerde

a v A Idl Y @ o Aw dy a o o @
unanaudoalvi Aliyuaivayumsiiiseil veveugaustivm opd (Wszmelne) $1iia
iy ¥ da a a o a o
n1dlanueynsizioyauldiFlumsneacs uazusinedluz Tuz 18 (fszmeing)
o o Ayyg y ¢ a vq ¥ % 2
fia wldlanweyanzinsungaiiva Wl lumsnaaes  voveuqudnadoudy
a o 4 ] Ay Y Y [ A o a o 14 Ao w Y
waafuainng viw flddanusuiielumsWawdadus vaziddyvensudidou
¢ Sy yq ¥ v v y_a a o

YOVBUNILAUVIIAINGD19138 N 1A TR 05 uazid e Isiniswaun
a o d Y Y a st
HAANAUNYATIMAITUAYAT LAZNIMINNMIVITINA T 1aTINN AUZYATINNTTUIAYAT

a v " Ao Y b4 Y & = 1 19 A
11141’)1’]811’&151!"156311111 NDIUYANUALAIN uaﬂwmmﬂums1.mﬂiawamm UNHLYEU

.
1 =

AneAINYSTAUR iow uazjuilesit1dldausomdeuazaiusufieludiuan lu
ITUIRMIRINOTINUT

gahevensuveunszgamaauluasounia uazieusniinesraele Whls uag
Wlumdalaliinlavanea qﬂ%ﬂi{ﬂiﬂwﬁﬁuiﬂﬁ;ﬁﬂmn?wmﬁwuﬂduf{‘ludauﬁéﬁﬂu

' o Sy ¥ o Yt Yy =X o
ﬂlﬂhﬂﬂllﬂnﬂﬂuiuﬂiﬂUﬂi’) llagﬂ?‘ﬂ‘]%1557‘1@8‘1]51]?(\711@“1”“?\’31”2ﬂuﬂ\’ﬂﬂquu aU

' ' Y 9 o Yy 1A Y
ANUUANIDIANG gmﬂuvauamu"lmmwmgmm



T

d' =) a a J o a o o Qy @ =
TYOLIDIINYTUNUS mi‘wmmwaﬁnmmqﬂ%uﬂuﬁaﬂ"lwuuaﬂmman

Aleny WNANINTYY gND
a LY a [ a o L4
Payan . InmaasuIiudn (MINALINEAT T gAT NN TUINYAT)

da (R a a R P a ~ o
@1%158111J§ﬂ;t413ﬂ81uwuﬁ f{j‘b"w?ﬂﬁﬁi"lﬂ’ﬁﬂ ﬂ'i.q%UGN AIINUY

\

UNAALL ,
| 245584

v
enduilundaduaingus Inadrulng dousulseniu HyafImMIInNIIAaIa

e

v

=l A 9 £ a [ 4 a A (a @ = & ]
Uszinailay 1 viludwum FalundadusignFuiivuna luiuuas Tmdougs Fedwa
(] Y a ) Y A:‘ Y a 9 K K
nsznuaegus lanm IdlinundsalunsiulsannuduTadiageuaz Tsadau Sefnyina
v
a Y a 4
vosnsandsua lviiu uaz Tandonlugnauny lasmsidinde Twumaidounaslse kel
A = s Yya a o A = @
naununae IsAounas 1sd (NaCl) uaz 19y aunaunu luiu iNefdnyinavesnisfuuls

v
maansinalviiu ez Tw@onlugnsuny Tasnsuwumsnaaswuuuianeioa

Y . 1 v E4
Wdniigananate 4 ga funlsileds Aadudevasveuiiony §afi Nacl (1 -2.7) K11 - 2.7)

Y

Y

@ < a a u’: a a g @ = v W
VUL (7 - 13) Hagayau (7-13) %’lﬂuu'llﬂi'l&’ﬁlﬁﬂﬁilﬂﬁ NN Lmz‘l’]’]»ﬂ_]iZﬁTVlﬁiJNﬁ

' 9 @ ' a Y o yyg ¥ Y ' 9 [ ' ~
WM 191l99m199 nizaugeezih i ldnzuuumiseeusuinnniims1dilesuareq @

Y 14
v % CY

v o ' S o o a o ~
ITAUAT DYWNUUIAINY (P<0.05) MNUUAATIEHANNITOANDY HasIgasnvueay 11Uy
v

'
a a

AsRdIUANINABIvEITNMSTIILIE Taugasi 19 senoudae Nacl ket Tusiu uagdydui

ITAV 2S5 1.7 9.4 uag 13.0 Ad ey 11n13ATNaMNNIINIen W i uazlssamdudia

v o "o a Y a o = A =
WUNATFIUNH lla$ﬂ1ﬂ1u1ﬂUﬂ11ﬂa!ﬂUQﬂu Iﬂﬂuﬂ?WHﬂﬁ]ﬂlﬂﬁ@uiu’VJﬂﬂ’]W

Taoglugag
9 &£ a o P 9 a L% a yy
3080 0.24 - 8.47 %3Namﬂmcn’nwmm'lﬂmu1mamJ5mm"lmlmmqmmu"lmaﬂa: 47.46

= vy S = o o 4 o oo Y
!Lﬁzi"]ﬂﬂﬂnllﬂiﬂﬂﬁz 27.07 mnuuﬁﬂmwammmiﬂmﬂzaanynguaﬁnwamaaqn%uﬁg

o 4 a
aﬂ'lwuuaﬂcm?wnﬁ'wmmﬁﬂqmmuﬁ (TGase) MIUNUATITNAADAULVY CRD (Completely

v Y

' ¥
Randomized Design) lauiutls1/511as TGase Mszdufovaz 0 0.1 0.2 uaz 0.3 vouilony

v w

a o y = v W ' = [
LLﬁ%’JLﬂS'\x‘HLﬁBﬁNWﬁ Ny uazmaﬂsz’dmauwa W"U’J"Iﬂﬁi%l TGase mm‘u%’aﬂa: 0.1



205584

9 1 v W ~ A a d rﬁy v o 9 1 <
Taazuuumssensumalszamdudmnaiiga laodedmsziiidoduialdnanunds
12273.19 ATULITI AMANVIANGY 0.68 AIANUTAAR 0.52 azAnnumiiouuutls 6370.55
£ a 4 [ =1 a = 9 =
FIHANITAATITH SDS — PAGE wunvuiauda luanaveslsauludinaassinle TGase

vcg VA ~ ] Yq ¥ A o a o S o @ Y a 4
vnalvgrunndmaaoan L1814 TGase ioihmaadaminiinmswaun1d m3nszs
J a o 4 = = 2 @ a o =
AuMwnuMHAaT U g eligunwivuiRssiunaasusiaudesnaia Taoiiazuuuns

o Yy a ' o [~ =
Uﬂiﬁ‘lﬂ]'ENEJ"U?Iﬂﬂ'E]giu5$ﬂﬂﬂfﬂﬂlﬁﬂu@ﬂﬂﬂ"ﬁ@ﬂﬂ1uﬂaN



Thesis Title Development of Reduced Fat and Sodium Pork Ball
Author Miss Jarinya Sutti
Degree Master of Science (Agro-Industrial Product Development)
Thes‘is A\dvisor Assistant Professor Dr. Sujinda Sriwattana

ABSTRACT

245584

Pork ball is one of the most popular product with high market values (1 billion
baht/year). Pork balls contain high fat and sodium content that cause risk of high blood pressure
and obesity. Effects of reduced fat and sodium pork ball, using inulin as fat replacer and
potassium chloride (KCI) as sodium chloride (NaCl) substitute, were studied. The factorial design
with 4 center points was applied to formulate the product. The factors used were NaCl (1 - 2.7%),
KCI (1 - 2.7%), fat (7 — 13%) and inulin (7 — 13%). Texture profile analysis (TPA), chemical
analysis and sensory analysis were performed. Results obtained indicated that high level factor
treatments had higher acceptance scores than those of low level factor treatments (P<0.05).
Regression analysis and optimization were performed. To verified the predicted models, the
formulation containing NaCl, KCI, fat and inulin were 2.5%, 1.7%, 9.4% and 13.0% of pork,
respectively was chosen. Physicochemical and sensory measurements of the chosen formulation
were determined. The predicted and observed values of the chosen formulation were similar. The
experimental errors for measurements ranged from 0.24 — 8.47%. Therefore, the developed
product could be reduced 47.46% fat and 27.07% sodium from normal formula. The effects of
transglutaminase (TGase) treatment on functional properties of reduced fat and sodium pork ball
was studied. The Completely Randomized Design with TGase at 0, 0.1, 0.2 and 0.3 % of pork
was performed. Texture profile analysis (TPA), chemical analysis and sensory analysis were
performed. Using TGase 0.1% of pork received the highest consumer acceptability scores. The

hardness, springiness, cohesiveness and gumminess were 12273.19 g.force, 0.68, 0.52 and



245084
6370.55, respectively. Sodium Dodecyl Sulfate — Polyacrylamide Gel Electrophoresis (SDS —
PAGE) patterns showed that the treatment with TGase had molecular mass of proteins higher than
those of the treatment without TGase. The qualities of developed product were determined.
Results revealed that the quality of developed product was related with commercial product with

consumer acceptance scores at like slightly to like moderately level.
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