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ABSTRACT

In this study, the hard tofu at 60%, 70% and 80%.0f pork weight were used to replace
pork in patty. The result showed that water helding capacity of the batter samples was
significantly higher than-that of the control. When the-amount of replaced tofu increased, the
softer fexturc was observed. The texture of the-patty at 80% of the tofu was further modified by
addition .of two kinds of hydrocelloids. Carrageenan and mixture of locust bean gum and
carragecnan (ratio 1:1) at the 1.5%,-2% and 2.5% (w/w) were studied. Results showed that
weight loss of 'the batter was decreased when the hydrocolloids were added. Sensory result
showed that carrageenan at 1.5% was suited for the tofu patty. The further substitution of back
fat by rice bran eil in the patty that prepared by replacing pork-with 80% tofu was evaluated.
Results showed that water helding capacity of the batter using rice bran oil were not
significantly different from that of the batter using back fat. The sensory result found 7.5% of
rice bran oil was selected to substitute back fat in'the formula.

Chemical analysis of the patty that replaced pork with-80% tofu and the control patty
was elucidated. The result.showed that fat.and cholcsterol content of the tofu patty were 20.46
gram per 100 gram and 3.4 milligram per 100 gram, respectively; while those of the control
patty were 25.06 gram per 100 gram and 8.30 milligram per 100 gram, respectively. Moreover,
calcium content of the tofu patty was about 15 times higher than that of the control. Shelf life
of the patties was also studied by storing patties in a vacuum pack at 4°C. The result showed
that both the tofu and the control patties could stored more than 12 days. When the patties were
kept at -18°C atmospheric pack, both patties could store more than 4 week.

The raw material costs of the patties were studied. The result showed that the control
patty and the patty-that replaced pork with 80% tofu were 134.4 and-101/2 Baht per kilogram,
respectively. Replacing pork with tofu in patty not.only improved the nutritional value butalso

reduced the material cost.
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& as =1 . . A
waiFoa %9145 UANMAUFOUIIN USDA (United States-Départment of Agriculture) 710027
o a 3 -] o 1 Vv n’: 3 0
Yaeasolumiuiina uazadsdnile gUniniaag MWazein saunsmsdrainnuazela

4 o o o ' = o
wedaiudwhldudaneunvvibhuiuad o (Aidells and Kelly, 1998)

2.4 anlsznenlalasnoaassa

o % i o
TaTasnoaaoen thydrocolloid) 13 o M (gum) My rufa a1stsznaunianyuzdlu In

=1 4 o : o - o - s : Y e
aweImoeTNilmun lenaga nuIazauns onsL e ity I a1sazaionil

A ¥ 3 - e R ¥ o
ANUMHANDAY uazurlaa nsoinatlung (gl loTasnonasuagaininldilss Tomily

a oo 4 =Y g A ' o = o a
HaRNUMNOINITHA10FTA Tatain e i omiyauvae 1201 19Aaea Jeedunisiia
=2 o d @ - A
wamiwds a2 a7l tazdug

] d
2.4.1 MmsuvasZinnveslalasneansua
o o v oA v " @ ay aw o
lelasnvadeeadnnsaiumanunasninIfidu 3 aqu dsil (eAdna 1on
Ter3501. 2547)
o a
24.1.1 lalasneanaufansssuna (natural hydrocolloid)
o ' dy ] 1 9 1 ]
loTasneanous lunquitdiulng ldunnamsonzianazsdiu

1 ' -1 ar n’: =) ar ad a
A9 YOINTU WA 819 1azH I (tuber) 5IWNIVaTR IdIIAMT nTzgruaziBuvedad

¥
=

[ a ; ot ' ° 3 a  w a P
19U AU (gelatin) TaTasaoaasvalunguiigminnldlundasusiomisuinige

I 9 v 9 " o w a
lalasnoanovan Tdsnamsionzia 14un ezms (agar) dadiun
. d -~
(alginate) M13319UU (carrageenan)
sy Y A Y o ow a . -
laTasnaaanuan lavinoris 18un fuezs1iia(gum arabic) TN

NUIAUT (gum tragacanth) AUNI51Y) (gum karaya) HBZAUMAR (gum ghatti)
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o @ ' Y <
lalasnoanssai laniniaiy 1dun neudnmm3entlayn (konjac

gum or konjac flour)
sy ¥ d A Y ol w w o
loTasnoanovan lAvinmandy 1aun 120 (guar gum) uaz Tasda
= Q@ =) Y
VUNUHIBNITOVUNY (locust bean gum or carob gum)
o [ =Y .
laTasnoansuan Idvnnldennalsd Taun mni (pectin)
o’ a T LY
lalasnoaaovan 1aangaunsd Taun uwuunuiy (xanthan gum)
P 3/ o =1 a o W ' Y
lalasneansuan 1dninmia nszqnuazibuvesdad 1dun wardu
(gelatin)
sy ¥ o = .
24.12  lolasneaassanldeinnisaausa1s555um@ (modified natural
hydrocolloid) 'Td11919M54#18713 555037 151 10 Taa madauds T anialumssuiy
S ad
WAYY
o o o . . ¥
24.13  laTasnanaouadunsizy (synthetic hydrocolloid) 1@91nA15
dunszinsn§asemiani v Tnaliio 1158 Tat (polyvinylpyrrolidone, PVP) tas Ini

oS udiuenn lse THawas (polyethylencoxide polymer) (1 1id s

PRCEE TNl r et R SOt P AR SRS -1 s 5 (Lahaye and
Rochas. 1991)

D<Taiseadra e unidadi linear) " iazmim Sons x99
ANUNLATIAAAazANA) (etrogradation) 1410 A1 9ER15 (agar) 6a34un (alginate)
ivag lad (cellulose) taz MR (pectin) HuAL

Tagend e namesnnndsduingion 13 didear with side chains)
Tanumilaqadad liidana  urssinama Idiloagsaisuasliznevsuluang
IMUZ A 1Y AINY (guar.gum) uaylanad JuiunsonIsoudy (locust bean gum or carob
gum)

2) Tasaad e Indmosuuniined i (branched chains) WA umiind mazna

A7a linawa nnumiiod 1wy fMezs1iin (gum Arabic)
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1 a o 0 wa A o
man 2.2 Usnumslylalasneaasss lugasmnssuemsswunawaniaigamii

: a s d o
OVRT Usuans 14 esisuq)
v a
15 1MAAIA7 25
A A
MSAUANUHNTIA 23
o =Y 4
s lfiiaday 17
o A d & )
ﬂ’ﬁﬂTHﬁ"l'ﬂﬂﬂm'UuW (water-retention agent) 12
a3 1ianAzneu (coagulation) 7
o
ADAADYA 6
A1THADAUUAZ AT AT UTUANIY(lubricant 5
and friction reducer)
g
1) 5

— ar an (Y d
nu : ﬂﬂllﬂﬂQi]'lﬂuﬁU'l 59‘111']1]1!1“'1. 2534

J
2.4:2 MUY (Carrageenan)
CAREC] o ¥ ' ] 8 LI . A A 1 .
mssnundana namwauatlAun Chondris crispus ¥50156n71 Irish
a v a A A4 ' L — ¥ ¢ A
Moss. WUDIModaBALauARKTe FIaIns1owtia fiog 1Tuaiih-n13 51901y (Kappa-
o 1 o "
carrageenan)-1a% ANA1-A15 319411 (Lambda-carrageenan) daud1dnag na s wiuasly
U ] 5 Y d d A
NQY Eucheuma spp. %W E. cotronii. 9% 1aln111-013 378013 was 1o Tam4n13519uun (lota-
¢ (o / a Fa ~ ) ' P a
carrageenan) - - 113 319uwiu TwdesmosanUsgaoudrvd il ua-nwan Tng (-
b 4 v
galactose unit) 4z 3,6-uo1 1 lasnianlaa (3,6-anhydrogalactose %39 3,6-AG) Naniaz laj
A A oo Y @ Y] an ¢4 a
imjsamarenasnudlsnuszuean-1,3- uaz 1wai-14-naladan a135190UUUaINITD

1 = o 1 Voo e ¢="
wsmlTnauosinmiue imiFawauuao luana lé @AAna en laassw. 2547)

unth-ms5uuy szneudae 1,3-linked galactoside 1N sulphate i
SNUH 4 1Ay 1 4-linked 3.6 anhydro-D-galactose (3,6 AG) (;ﬂﬁ 2.1) 815131191 anhydride
11msladuiii 3,6 anhydride 110849 28-35 WosiFud sziinavinlilde Inuaadouiass
anwasa lumsiiawa Sanfeziimsdaunls i 3.6-AG gafiqa une1vvziinimuand
fuiismuvesdamla Afwmiei 4 0 1,3linked galactoside tazNuFaIa HdwmaR 2

o g = = ey v a
30 6 T 1,4-linked galactoside 929111¥A153131MTA kappa Tinaauiauandreiu 'l



x Carrageenan

sUN 2.1 lassasnwesuatth-m3a3uun (K— carrageenan)

fan: Charalambous and Doxastakis (1989)

"
=

= é ' o
AR RERRLITALY, Usznouae 1,3-linked galactose ﬂmﬁﬂqnmmﬂm 7
o v oA o (a . -~ ' ar Ao - A o
AnUan 211581101 70 103 19UA LAz 14-linked galactose Hnguaama AdwmaN 6 a3
b v
= o] 1 a ~ ) o =) e ~a
Tuuuwtiatvs hifanstaradhi 3 6ac Ui 22) Saimah b lufiguaanialumsie

s}

). Carrageenan

2.6-Di-0-sullato-u-Dgalaclopyranasyl unit

sUfi 2.2 Taseasneauanm-a15513ume (X — carrageenan)

A
N3 Charalambous and Doxastakis (1989)

ToTomr-miaiduuu lazneudav 1,3-linked galactose fingudama g

o . a o 4o P R s v § o

N 4 ung 1,4-linked 3,6-AG unqummﬂﬂ NAWNMUIN 2 WATAIAUIUY nu-carrageenan (;ﬂ‘n
U " o d -~ )

2.3) Anuuanaesynameulelas (anhydride) Tua1sssuvusiia unt uas loTom fe

Vnunquaama Weawnuan 2 1u 1,4-linked galactoside voa'laTom vefininndwnili
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s d o ' ~ & = o v v a0 ' VY A
Uszim 25-50 nlosigrud aawlade TnuaaiFowanas Faezlinarin i dinafisousjy uadhi

o Ao voa = s d o ' ~
“ﬁalﬂﬂﬂﬁnlwuaﬂ 2 U1NN9 80 L‘IJElSI,“b"Lm ﬁ]zhlgﬁﬂllﬂﬁl“ﬁﬂu

1 Camagesnan

H,C
™~
0

080,

4-0-Sulfato-P-D-galactopyranosy! unit 3,6-Anhydro-2-0-sulfato-o-D-galactopyranosyl unit

3UN 2.3 Tansdsnwaalelag-msniuun (1 — carrageenan)

d
N Charalambous and Dexastakis (1989)
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A13 1N 2.3 'ﬂf‘lyﬂlé.‘STﬂﬁﬁﬁﬁ?ﬂklﬁﬁﬂmﬁuﬂﬂﬂ]ﬂﬁﬂ'ﬁ31%1Euu‘h’u@mﬂﬂ‘lh ‘lﬂiﬂﬁﬂ LHaziala

weas o = Y
AUANTAYDIAIT IV A ToToan aue
amsazansludiiiazae
v
WUl 80 DR UFITOA  Aazaw Az azay
¥
Wgavl 20 swasos  azawlumsazars azawlumsazais  azan
= = A =)
1nao Aoy N0 laAul)
uNYUHAN 80 DI NTATUT  Azalw azay Azay
= [l 1 Vv
UNQUMAN 20 IR UTATUA  hiazaiy Tiiazane azaetiey
oy d o 4 97 1
msaza1eing 50 nlosErua Ao vunss ol Tyazan avany
A d o o 1 9 v
asazarunas 10 Weswua  liazaw AvatvnyIou LAV DU
N15NALYA
— o = o s = =) "
inataa Ay Wunadupoen  Pulnamoudeal.  luifawea
ANYAZUD AT AN Y davgu Tiinama
AAYAMWLD 1ANLIT RO laipaoanin AN Tinawanin
(T 4 1
anuamulunisusivume. - lupany AN AN
Azany
545U SZANT WAL lieSualszansom CmSudszansam | luasy
o s oA
ANTY Uszansnin
msasulszantnmiuntle - eSulssdnsnm G TajiaSu
140 Uszdindnin dszaninm
AINUABNTA*UAZINAD
1 pH ¥99198 > 3.5 AN AINU AINU
ANUMUNIUNGD dunuldidon dunmu'lda dunulaa

* thamslalasladluszuunianuidunsa-me duaziimslvanusau

J.
N1 @AWUa99In Charalambous and Doxastakis (1989)
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¥ .
A =Y

¢ A W ya =] - R P ¥ ¥ “
MU eazmoi ldauazinisazawaduiiolims IManuiou gungin
¢ A an Y ' ¥
l9)sza8 50-80 Darusadoa Tava13azaon1s s 19uUN 1AvzAUT1IHLA ATUHTTAYD
4 = cg s s " ' " Vv ¥ a =) “ o [
M3 snuudunuileseaisg launamdudu guunl ¥iiavesasazalomiiuaia
W
i Tuana uazoyyalane wuneyyalanzu Inunadoy uaaiGoy won Tuiilv lina

.
[ - |

r a d A £y o = v 3
ADNIILNALIAVDITIIAZDIUNTITINIVLUUU IﬂUcl‘Hli]fWIMﬂ'ﬂllUﬁ'HUUW LiJ'Eﬂ'Hﬂ'J'IiJi DUY

a

'
s o ar

v a VA o 9 o wa — d = A -
annsaazain ldnazinaealmidieidiou quauididdyngavesnisasuuu fe nsn
o aaa @ =Y o aan s =1 &
awsoilfasoduTlsauuasialaosmmizannsainlfasorduTlsanluun Failu
aan 1 L4 = U . o
RT3 T MUAFY 1aEAITIIINUY 50071 milk reactivity 3ew150 1M Tuuulums

¥l InTAnld luusuvauaesvegld wensin lfilumsuviuasoudds 1 uas iy W

o
==

= a ow d ] : 1o ar =
navalundanunais @unoaana il (dessert gels) AARINTUIAN (baby food gels) waa
[~ a’; ar (v Y]
amnsousudald (freezable ~dessert - gels) uau uenvny g ldduasldnnuasdalu
=y o =& = @ o df =1 9 o = é:l Vv -; o
nannun leAnsu lurdasasiiensiles uazdanszilos imsldassisuuume Iiidesy

fu'laa (Charalambous and Doxastakis. 1989)

R v
2.4.3 Toanaatiunu (Locust bean gum)
@ A W 3 =4 o o =1 .
lanaatunulavindi lagilsuveudadumant) (catob | fruit, Ceratonia
& v o = & = 1 < 1
siltiqua) Fuihu Lidudulunsnszataailaniiy uina g gatlszuincao-so va fimdaeg
o 1 -y 1
Tudmlszum 10 waanefn 01945809 carob seed gum
a (4 Y] v oy (=] '
Tanantudy Wannsoasaelniwudosldnnussuranlunisazaio ae
¥ _pr & - & o 9t = = w A Y]
TasazawilATL M ITAgINgAlas uA NI DUFINT 95 DIruamFud nasniudain i
=4 b @ oA Y = o A1 o oy
wuas Tnseainves lanaatun il Ingme s a10013v8908 10 (mannose) NAOAUAIY
WUDE 1,4 1AZiNIUUIvednian lng (galactose) ABNUAIOWNTS 1,6 oaT1a uvo Iy Tud
" [ ={ [ o~ s v Y Y o [
aonwan Tae iflu 41 uaasdeglil 22 Tadadbudn liaunsoazawlddouimwmaudy
as = o Y a Ea - s d A ] a
UFUUNUAY (xanthan gum) V9921 linamald vTemnaunuunli-a13513uun sy oMy
=1 a a a a =1 a
AVUAUAULTIVDUIA (gel strength) LAZAANTIING syneresis 1IAONTNHANYDA AR AALIUALAD
A ~ s Vo Ao o [ u’/’ = < éﬁ e = o o«
MUANUNUANAZANUAIAT AN LB aFULAZIUTINITIAA syneresis ¥4 197 IURARA UMD INIS
a ¥ o o A o A o o
nawria 1aun 91m15nseiles soa yuunu oude leAnsy uavnandutedad Wu

3 aa [ a
AU (U501 AU uun. 2545)
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s 24 TaseadrevesTanadiuny

N Phillips and Williams. (2000)

2.5 1HTU19)

o 2 -] ; ' ~
WAaITIRAAA (whole rice) napdnldon s paudiad Tumiunldond1a (hull)

E
o

o o o °y w [] A A o ¥ ~ 9 a I='ay = 1
1]3511-“13 201 osiruauaadInin ﬁjlllﬂﬂﬂu1ﬂ1ﬂaﬂuﬂﬂn&TH1”Wﬂlnﬂﬂ"“1’3ﬁﬂﬂ‘]1 771U

£

. o o 4 :4 o = o o o o
(rice bran)-1)523i7a 10 mleswuAve uhnin uazihugaet S uier 70 nlesiFuaves

¥
o ¥ =

y AIVY v VA b= = QUGN y By ot 8
vmin aas1d9aiaSua lain 1225 esiduavanining 191 Yuatnuianazaunin
oy w._ o 9 = ey A w : A ) 24 ] : d 1
unius iaguauiantanonmioumniniuiea life iupinivanioo
¥ v
iU 105 Wi 0.916-0.921 N5 Y dpiudigniymdeadauinng1 100 esrusaiFue
] ¥ d o - a9 p=o : v o 9 27 as
Ty lvnag luud sifgumniiiesuaz 18 sasmgmdor iniuiidaudmlseneundn
o 5 P ? b \% L £ 4 =
T lesnfise Tsaa s=uim 95 & eddua lavintin Awmaouluassznouiazaio
s U o = ¢ = 1 @
Tu'luiy 1aun a3 funisoend lad¥iina139 (antioxidant) Uazarswan Il Tamaesea (oun
- a 4 ~ o L4 : @ o Y ~ o = @
YynIgiand uazi59a seimal 2545) dniusidatioalszaoumanii lavlszanaudae

A1519N 2.4



dulinnomyAnmY NIFROUNAIMIANIZIN -

] ¥
MmN 2.4 oanilszneuTaotlszanaluiiniug i 100 n5y

#151sznou USum (nu)
lusiusiialasndeelsa 92.0-97.0
aslszaevitazarnlu v 3-8

Inln¥sea (Tocopherol)* 0.06

ninlasduen (Tocotrienol)* 0.07

To31moa (Oryzanol)* 0.09
511“‘] (Phytosterol, Triterpene, Polyphenol) 2.78-4.78

* @150UMIoond lad

a -

ci o o o
Ny Hou ufgmq'mu uamaﬁ mqmu. 2545

') : o 6 gt ] 3 P =) o (=1
Tysiuduningdus 1917 heunanuaiiuria Tasnfiwo'lsa luinoiaainesea
1 = af : o = - e Ca=anl L o =Y [ =

ruReIiniunsnnatia) lasndize |58 dmuilsenomihunsa luduaiiaaag silaves
ar =1 o v Y : C | [ =) o 3 ' Vv -

nsn Ll lesndine lad ssuanaisnulniniunsudozaiiavirIdasadoquaimioonse
1 a as 3 - s : @ o 9 - ~ o c; at ar ]
winananuly dedrvvesviansa lviuliniidus it Unsa lviuduaa « nsaluiuly
q' v a A as =Y 14 @ A8 =] (=1 w & Y
dUANTUADT - s a ludustia luouauFadou Wyt 252 s=sin 183 dins e lsius s

A o ! 1

vou daunialnin lusuanFudguasnsa lviulusudndsdouidadau 1.5:1 diunsa
Ill Y o :1 A ﬂ s e s (cg iy Yo ﬂ 9 Y =1
vivsnlugsuilunsa lusiurfiansemosdunsgdau 13 185 ududo s 1dsuvinenis & 2
a & Y lamre A " ~ . . )
¥ila duilunsa lviilidudausadou Tann nsalaluman (Linoleic acid, C18 : 2006) uaz la
- bh =Y n’: 9 Y ' ar
Twiatin (Linolenic acid, C18':3(06) Asa ta Tumpnmuaisasdu lunsdansizvinsa lusy
' =3 : Y as 4 a
awonluaszga 06 (Towni 6) druntalaluaiindlumsasduluns dunsizvnsa lviiu
. v
mvonluaszga @3 (lawn 3) naalviiumoeaiaiidldiaeinszga s ldiu
' A w P o 9 s ' ' )
dmlsznevventemyaandnn Auniyadauowatiyaalszain 31900Aen13nIA
¥
Twfusuilusiuivadoons 1-2 veewasnunaniane Tunselszuw 2-5 nsudesy lu
v
iuiainga laluadn 25.3-38.2 N5 @p 100 N5 daunsalaTwaiing 0.4-3.8 N3 o
. ) = Vo v Y ia o a v VA Yy oy
100 N5¥ FaRoUY 19801 33075 1831 Tusiu luduANTadouvInuMa o Us WA §1519nY
@ o P [ | = " o
vansalviusuilussnueimsiaedune msviansalaluwasnizunnsealunisue iy
v
uazmisnszmni wad1nansalalwaiin szlinnudalnAvesdimiy uysuazagy ims
= - @ o 1
wigAy TadwazszuuFURUTUANI 09 (Marsic and Yodice. 1992)
¥
o & o a a o =Y ¥
idusmimsdunseend laduaroriia 1aun usav-Inlamesea nln'lasd
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una uazles lvuea e lnlamlaseauns Inlalasdueaiiiuans lunguianiiug Inlamesea

= e‘a :’ ar A = = = :’ @ =] = o s =) =
i T halwiudsypwiia Inla'lasdueai lniniunsnsaiia dimsules laveaimwz
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o r=1 Qs Vo e = ] & =) Cd
MW LoL Twd@eaiinga lviu hisudndafousualinin dagneendladilu oxidised
1 Py o
LDL 1du1nna1 uazannisnavaoaidonaiids
¥ "
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Lsmaveunainuenld (Hayes uazaaz, 2005)
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2. msdammniuninaia (Cheng nasags, 2007)
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4 ué’ 4 & . f . ; ]
- vy ce uatiu Es Milanseauaziins Calibrate Tna d1d9 11411 a0

pH buffer e



48

- d a5 LY o o
3. weskduamagadsthminenaimsign (Esam llaznaz, 1999)
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4. MIIATZHIRaNA (Jeong azAMY, 2007)
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HUUNA@AY 7-point Hedonic scales
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a 3 A
1. M3IRsIzRYTINMAMNTY (AOAC, 2000)
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2. MsaAsIznmdSnaus (AOAC, 2000)
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3. menzvilsinallsaulagismarma (AOAC, 2000)

FEmdnew

1 dadantng 0.1-5 ndu agulne llsauvesiediedn i T Saudes ¥4
A10619110) Taaale kjeldahl flask-1ndase 7030 idunsaaay3nis Naaans 1d boiling
chip 2-3 @n

2. vhmaeadesllsautseneutdiinsoider s ldasarnlanieddla Uaooly

A o S yvg wd
n509RAR T uIUMNA N1 1 I iou

U

o o "

3. u1mamaﬁqndﬂuw"lﬁuﬁ'amﬁﬂﬁlﬁuua: dilute Faovhnduidmlossana 10 mi.

4. rvaeadietiaitesudnndedhinionduTsau dnindu so Taaaasay
Tadon lonson leadudu 32 alosidua 1¥nsavesmdudu 2% WudsuienTuiioniansa
VDTN 2% 1Tua 60 Haaans 1alu Erlenmeyer flask Y141A 500 aaan3 U mixed indicator

2-3 voa v ldasaduuaala sevunawase



54
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1. SIS IZHMNIANINIA (total acidity)

TavgAAl0013 10 adans lehianduiam 20 fadans aaluvaaaradvina 250
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100 1 =Aaiuievas
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Il

MW 1 790.08



57

&2 A Yo o ¥ < = Y ' ) > ¢ v Y
nansiiluwenarsianubidmiunisidauienisfinyvinibu ldeugslmlulduselovinunisa
lidnsdllansdu dnnanuilvidaulauilon uavdesdneddiadivesenalsynasaniinisuntuly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



58

1. M Thiobarbituric acid
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