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ABSTRACT

This thesis studied two kinds of tofu ; soft tofu and hard tofu, for replace the pork in
smoked sausage. In the case of soft tofu, tofu at 35%, 40% and 45% of pork weight were used to
replace pork. Whereas, ip the case of hard tofu, tofu at 30%, 35% and 40% of pork weight were
used to replace pork. The result showed that when the soft tofu was used, the water holding
capacities of batters were not significantly different from that of control. In the case of hard tofu ,
however , the water holding capacities of batter that used tofu at 35% or 40% were decreased
compared to the control. When the amount of replaced tofu increased, the smoked sausage had
fade color and soft texture. The sensory result showed that the soft tofu could be replaced pork at
40% and the hard tofu was 30%. To improve the flavor of the sausage, the pork flavor powder
was added at various concentrations. The sensory result found that pork flavor at 0.5% and 0.7%
were suited for sausages of soft tofu and hard tofu, respectively. The tapioca flour was added to
the sausage to try to improve the texture of the sausages. The result showed that the texture of the
sausage was harder when the amount of tapioca flour increased. The sensory result showed that
the smoked sausage that used soft tofu at 40%, pork flavor at 0.5% and tapioca flour at 3% had a
good acceptance score. In the case of hard tofu, the smoked sausage that produced from the tofu
at 30%, pork flavor at 0.7% and tapioca flour at 1% was significantly accepted by the panel. The
scanning electron micrograph revealed that the emulsion gel of the sausage using hard tofu was
composed of small aggregates. While the emulsion gel of the control had a good developed gel
network.

The shell-life of the smoked sausages were also elucidated. The smoked sausages were
dipped in 2% of lactic acid solution for 2 min prior to packed in N/LLDPE (nylon/ laminate low

density polyethylene) and kept at 4°C. The smoked sausages that dipped in lactic acid had the

I



longer shelf-life than the products that did not dip in lactic acid. However, the shelf life of the
sausages that used the tofu had shorter shelf life than that of the control.

The chemical analysis showed that the soft tofu composed of 6.44%protein and 80.97%
moisture content. Whereas the hard tofu composed of 10.85% protein and 72.88% moisture
content. The protein content of the sausage that replace pork with 40% soft tofu was slightly less
than that of the control. While the protein content of the sausage that replaced pork with 30% hard
tofu was similar to that of the control. However, the calcium content of both sausages were 2
times higher than that of the control.

The raw material cost of the smoked sausages were studied. The result showed that the
cost of the control, the sausage that replaced pork with soft tofu, and the sausage that replaced
pork with hard tofu were 81.6 baht/kg, 72.6 baht/kg, and 73.1 baht/kg respectively. To replace
pork with tofu in smoked sausage not only improved the nutritional value but also

reduced the material cost.
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Lf?ﬂ‘}’ﬁg, 100 800 61.50 80

T 35 200 15.38 7
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HUNT 21.61 3.75 0.29 0.08
Woevle 59.55 5 0.38 0.30
Tairame 25 15 115 0.38
NIINYUHA 720 5 0.38 3.60
anAnaly 457 1.5 0.12 0.69
aondunitly 200 1.5 0.12 0.30
puuu 356 1 0.08 0.36
winInetu 272 5 0.38 1.36
fhana 18 8 0.62 0.14
573 1300.75 95.56

a T ow o
WINUA HARAR (yield) 1Y 90.12 nlesidua
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Usuanldse 1
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Alansy CHGHY) mvinsanun

Lffamg 100 480 38.42 48
W oou 39 320 25.61 12.48

i 35 200 16.00 7
il 5 170 12.80 0.85
(NI 10 15 1.20 0.15
HIIWSN 21.61 3.75 0.30 0.08
Womwa 59.55 5 0.40 0.30
JCERETE 25 15 1.20 0.38
NFLNUNHY 720 5 0.40 3.60
ANy 457 1.5 0.12 0.69
aondumiThy 200 1.5 0.12 0.30
pUwe Y 356 1 0.08 0.36
win Inetlu 272 5 0.40 1.36
fona 18 8 0.64 0.14
udlasiug 20 24 1.92 0.48

flavor 600 5 0.40 3
590 1259.75 78.81

a "o d J
MU HARDA (yield) 111U 86.21 1)0519UA
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AQAL s | Uinaiildae 1 | woedidudvos ERGRICTA)
filaniy gaI(n3w) mtiniavun
iony 100 520 42.56 52
ERALE 55 280 18.24 15.4
Thuuda 35 200 15.20 7
ity 5 240 18.24 1.20
Indo 10 15 1.14 0.15
HINT A 21.61 3.75 0.29 0.08
Woewa 59.55 5 0.38 0.30
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Uyl 356 1 0.08 0.36
win Inetu sl 5 0.38 1.36
siaa 18 8 0.61 0.14
nilaiy 20 8 0.61 0.48
flavor 600 7 0.53 3
59 1315.75 86.44

a . " w /d o
WINOIYR HAKARA (vield) 1M1 89.93 1oiguA
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1. myIamanuiunsnaia (Bloukas et al., 2000)

or " 1 M o’ Y y [ :’ @
ﬂ"li?ﬂﬂ'lﬂ’l'lm‘ﬂuﬂ'iﬂﬁﬂd (pH) IﬂU‘NLLUﬂm@iulﬁ&!ﬂi’ﬂﬂ 20 n5u Yuwauiuiingu

a aa 9 y a " o y o 1
80 U0AAAT A20IATDY blender 1WA 30 TU1H TAduATod pH meter 28100 TNsALAIT

[l 1 ¥ 4
1. NA cal NIATDIIUNTLNIUU Ctl
2. 9 probe 2411 pH 7 NA Enter 509Un5¥M9 Ct2 15104
9 o 9 oy & w Y =Y
3. 819% probe AIUMINAY FUAIWNTZATHASY
4. 94 probe 8414 pH 4 NA Enter 59911/51n91 slope TU%23 56 — 62 (A1AAAL)
Y w ¥y L w oy oA
5. 019% probe A2INAY FURIWTWY
o
6. I probe a4 1UAIDY1NA Enter 2 159 9215109 A1 pH F0019
HINBLA
- pH Buffer Aosflgmupiiviiugungivoa
b v ]
- Tuduaeui 2 a1 lunu 10 - 15 Wi dudulilamseauaziing Calibrate Tny
9 3 i v
- ohivu e uatu BB MMilamToanazyiins Calibrate Tna dda i 181 aou pa

Buffer ﬁclﬂgf’

2. ANNANSOIUM TN (Hughes ef al., 1997)
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d X [V V)
6. MIINTZHIUDTUAT (Fox et al., 1983)

m’Jﬁﬁ'ﬂﬂmmwmuéaﬁuﬁﬂmm‘lﬁ’ﬂﬁaﬂaﬁa%’uﬁwm?m Texture Analyzer 1av1d
138 No. P/75 i3 ouda0813 Taomsdamuaunave ldnsen 1 innue 2 mudag Jany
windauealdnsen derdede i
idenguuuuiaiadiu Compression

° y H w o o
fMUANTIAROUNVDINIALIY Return to start

fIMUAR Pre-test speed (ANNIF I IANOUNATOD) 1 mm/s
4 o o 1
Test speed (ANUTINITATENINNATD) 1 mm/s
d ar - o
Post-test speed (AMUITINIIANDINITNATOU) 10 mm/s

ﬁ’]‘}‘mﬂﬂﬂﬁnvlﬂﬂﬂu (Trigger) 1 Type : Auto, Force : 40 g, Time : 0.01 sec, Distance 30
L'lJ’EJ{LG?Iuﬁ , Data Acquisition rate : 200 pps

YszurmnnTaol4 1151030 Texture Profile Analysis (TPA)
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HUUNATDU 9-point Hedonic scales
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=h.
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3
oNaANSMN  Smoked sausage

E£h.
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9 ‘HE]‘l.IiJ’lﬂﬁ’cjﬂ ( Like extremely)

8 ¥oUUN (Like very much)

7 ¥oUU1UNA (Like Moderately)

6 ¥oUIAN By (Like slightly)

5 189 (Neither like nor dislike)

4 lseuidntion (dislike slightly)

3 lureuihunais (Dislike moderately)
2 liiweouann (Dislike very much)

1 "lMaummﬁqw (Dislike extremely)

SHARIDL

a (color)

naY (odour)

SA%IA (flavor)

3
WioduAT (texture)

AMNwoL lausIN (overall liking)
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1. MIAATSHUTINUANNTY (AOAC, 2000)

[ =Y =Y = =1 ) o
1.1 sudawegiiionludou TWihgungi 105 osmeadud iWlunar 3 %2 Tus udnh

) 1) 9 dy U g 9/ u') = P
ponvindoula A lulogannudu Yasenia PNaunszingungivesnruzanauniny

a gl ¥ o uy LY o uy " Y ' : cu a o a 1 a
ganginewdFaimin ddauiivuninimindivegililoninamesiulifu 0.01-0.05
NaanTy

¥ '
Vv = 1

U w 1 Y & 9 o o o ! Y]
1.2 ‘]NW'J?Z)UN'B'WT151‘1@?)\3ﬂ']5ﬁ"|ﬂ’3']31‘ﬁu114vl.ﬂ“l-l']"r’l ANUUUDU 3 DU °lﬁmclumu

o 4 c? £ 1 o = a @
egiifiondanshminud sh ldovluden I ngumail 130 esraadoa win 3 431w
9
MIMiwieonIINg

g & 8 W Y

by 1) Y d’l’ oA AN Yo ay 1 d
puudald B luTogannudn  udrdaimindivegiiionin lavhduauil
v
wnInhmindaeogiiouiiamenu liifiu 0.01-0.05 Tadniy
N15A11 9

a g d J 1 ay v o 1 1 [
ﬂﬁﬁJ’]mﬂ?TﬂJ“BH (Lﬂassmum) = 100 x HOANVIUIHUNAIDYNNNDUDULUDASHAIDY

hmindlegianeusy
2. maazHsinalusiu (AOAC, 2000)

= o o o o a =] & @ nv w o
2.1 evfinmesdmsum vy Tudenlwih Addbululogaanuiu daiming
RITGLY
nlz W ] d'. : t s 1 Y A 9 (]
2.2 Fadretauunsyanseainsiminiszinm 3 a5y velvilada uailaasly
waoadmiulddedie agudludd
° o " 1 4 d o [ s
2.3 imaeadodildlufinnosdmium lui
a s = ) s |a a an Y o kY Y 3
2.4 @ut Tns@eudmesiSua 130 Hadaes udnhneasumlianuiou s

ana iy

[l
= [=%

25 e Al lviunndeii Weuludon nihfigamgll 8090 esmaiFua
W 30 uﬁué’aﬁmw"l"i”miﬂ@ﬂﬂmu%u

2.6 FatmiinuZaeudinseas 30 1fl sunseRaraR1weimTnda iRy 0.01-
0.05 Jndnsu
MIAIUIA

=Y s o uy @ ar @
USualuiiu (esidud) = 100 x thmvin luiiundaeu

Y 0
indlenas Uiy



54

3. msuaszrdSnaldsauldIswariaia (AOAC, 2000)
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