A A = = o 9)3} ar A s ar = ar as =]
FOLIDIIBTUNWUE ms“hmmuww 03fIN Iﬂiﬂﬂﬁﬂﬂ%"lﬂﬂ’u‘ﬁﬁﬂ&

[

s Y d' ar - o ol 9
uazuflaiudnlswda weiaunguaiwlundadaai idnson

D

Fofiou wlEy W30 Wannga
Inemnansumudia mw i Inomaeiuvazing Tulebnseins
AiznITuMIaDUINNTNLS 371, @3, t5ey Tunos - dsgmunssums
wet. dnuan geuglnsnud A35UA13
371 97, Tyl WIAND AITHAS
w
UNAREID

o 1
<4 o A4

Tuilagtuldnsenndialdanluiudad  nisAnuilfligadszasdifoantTuna
o o g s
a1 deRn e Fulgenmain

q a

wr ar o

[ ¥
aommmasenalvaay Iaeldihduisnaunu lviiudad edwls

]
at &

g =) = Y :vn:id%’ 3o @ =5 a o
ﬂ"I’Hﬁ!.la%ﬂ’ﬂlllﬁﬂﬂi‘U@\?E]ﬂdﬁ“]fuslﬁﬂsll‘LJ Tﬂﬂal,‘lfﬁ]\ﬁﬂﬂ Iﬂﬁﬂuﬁﬂﬂﬂ']ﬂﬂ?lﬂﬁﬂﬂ Hag

o o ar o =3 1 a oo d W I o ¥ P
uflafudnlznds Wumsduusddundadioel dewnfings Idondraddoumez g

-4 1 ]
Ao o 24

) 1 ¥ ¥
fige Iaiimsneasmmbhfufisfivanzauiigaointiiiuily 4 wiiade difudunios

o d S

Wshuderenmuas T hnudn auied -13% w12 $l) wasiewy wuh

3

%

as [~ o a o ¢ @ w  d s T
H mumaﬂ.ﬂ@ﬂﬂmm?&’mmmzﬁW‘ii‘um‘iu13\[11‘]?1/1@11!,%14“1‘1!3\!14?1@13 C O DRIIHIUVDN

¥
ar A

drutlsznoumdniuszuudiaduvedidnsenfivtinzan 18ud rifamg  vhfudty e
Wiy 50:25:25 USuauaSesdgsfimunean lugas Idnsenidun  Sadn 160 nlodiud
Tsauafianndunies 1.0 wesius uslaudlynds 1.16 nlodiFud nie 221 alofisue
wSound 175 Wedidud Tmduy'lns Indvlomile 03 wlediusd uazlwdonlu'lnin 0.0125

o o o
Waseua

v 1 i
patmzas lunssuIunsduraueazae IUsAulwdlamdy 1 W gau

] 3
VYoo Aaw ow o

o ~ o ¥ ar :’ o 4
AanuwIazna Mz sy lunssyumsduiienrun v lunmve IhiAasiaduiu
AL 15906.25 souAwIR (U 11.5) uay 518 wif awdwy quyigiuaznmly

nszurumsan Idnsonfish I 1ds1 Cooking yield gafigamiii 70%a 1w 20 w1



AUANBIKART M EATEMUMENI  nUNAWsIRBUITY 282 1dy
A1 L oY 4993 a18 a U 1027 618 b WAL 8.94 A1 aw WAL 0.94 A1 Total
. . Y G & ' Y =
expression fluid D 124 wefifud uazaA1 pH M1y 632 gaawmediuni Tasay
¥
Wy Yswand th e Tusfu esTu'lawsa wazinde win 1.89, 59.00, 24.79, 11.96,
o o ar 1 = . ’ N . . LN
2.36 1Ay 1.52 Lﬂﬂil“?iuﬁ, MUAY a5 uIM Residual nitrate 416% Residual nitrite 110U
FY A @ Y a ¢ (@ '
378 uae 69.16 Haansusoflaniy mudwy nIdwserlSuunenameseavetidnsen
A ny LV | v w & A J7] Pz ar = 9 =
fudanniiuisuas lufuded Faldgaadedulunseie uasldnsenyilanennann

£ & w0

9
fonaa 1@WamfY 35.50, 39.00 4 57.00 HadnsunAp 100 n5N Fhwilniden) sudeu
v

TneUSuaaenmansonves ldnsonfndasniuiisliuandrenn ldnsonfindanin
Tuiudatedaidoddgmeada (o > 0.05) unldnsents 2 silefSinuasamneseatie
ai'ldnsennenmanniesmaaeieiifudfiamieada (p < 0.05) guamAmgRuni s

Auvisivanuanihdy 134 X 10 efu/g Tnavefudind1 3 MPN/g 3 Ta'la dind1 3 MPN/g

L]
- o M ] 9 A a 3 ar A = & w o 4
EEALLRZIT $111 10 cfu/g ulﬁﬂiﬂﬂﬂﬁa@‘ﬂ’!ﬂu’l”uW“]fi]$3JEI'|Qﬂ'15Lﬂ1JﬁﬂH'lu'lu 2 ﬁ‘].lﬂ']':"i



Thesis Title Using of Vegetable Oil, Angkak, Soy Protein Isolate

and Tapioca Starch to Improve the Quality of Sausages

Author Miss Patcharee Pattanagul
M.S. | Food Science and Technology
Examining Committee Assoc. Prof. Dr. Renu Pinthong Chairman

Asst. Prof. Lakkana Rujanakraikam Member

Assoc. Prof. Dr. Sanchai Jaturasitha Member

Abstract

At present, sausages are produced by lard as one of the main ingredients. The main
purpose of this study was to decrease cholesterol content in sausages by using vegetable oil to
replace lard. This problem could be solved by replacement lard with vegetable oil. lts sensory
would be improved according to color and emulsion stability by angkak (red rice), soy protein
isolate and tapioca starch. Red pigment in angkak was produced best by Chai-Nat rice variety.
The most suitable type of vegetable oil was selected from soya oil, sunflower oii, palm oii
(frozen at —13OC, 12 hours) and shortening. It was found that sunflower oil was the most suitable
vegetable oil to replace lard. The optimim ratio of lean pork : vegetable oil ice were equal to 50
- 25 :25 for emulsion system. The ingredients of the developed sausages from vegetable oil were
angkak 1.60 %, soy protein isolate 1.0 %, tapioca starch 1.16 %, salt 2.21 %, spices 1.75 %,

sodium tripolyphosphate 0.3 % and sodium nitrite 0.0125 %

The appropriate time of chopping process to dissolve protein in meat was at 1 minute.
The suitable speed and time for chopping process to improve emulsion were 15906.25 rpm.
(Speed No. 11.5) for 5.18 minutes. The temperature and time used in order to get the highest

cooking yield were at 70°C and 20 minutes.

The physical qualities of final product were shear force 28.23 newton, L 4993, a

10.27, b 8.94, aw 0.94, total expression fluid 1.24 % and pH 6.32. The chemical composition of



sausages contained ash, water, fat, protein, carbohydrate and salt were 1.89, 59.00, 24.79, 11.96,
2.36 and 1.52 %, respectively. Residual nitrate and residual nitrite were 3.78 and 69.16 ppm,
respectively. The cholesterol content of sausages containing vegetable oil, lard (prepared from the
same formula) and commercial cocktail sausages were 35.50, 39.00 and 57.00 mg/100 g (wet
basis), respectively. The sausages containing vegetable oil was not signiﬁcantly different from
sausages containing lard (p > 0.05). However, both had cholesterol content lower than
commercial cocktail sausages significantly (p < 0.05). The microbiological qualities in term of
total plate count 1.34 X 10° cfu/g, coliform < 3, E.coli <3 MPN/g and yeast & mold < 10 cfu/g.

The keeping quality of sausages containing vegetable oil was 2 weeks.





