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ABSTRACT

The purposes of this research were to study: 1) consumers’ opinions in
developing tofu, 2) an appropriate formula of Yentafo sauce stuffed tofu made with
Molecular Gastronomy technique, 3) a shelf life of frozen Yentafo sauce stuffed tofu and
4) Physical quality, nutritional quality, quality of microorganisms and acceptance of the
consumers towards Yentafo sauce stuffed tofu made with Molecular Gastronomy
technique.

The participants of the research were a group of 150 consumers. The data were
collected through a questionnaire. The appropriate formula of Yentafo sauce stuffed
tofu made with Molecular Gastronomy technique was studied by studying a basic
formula through the Just About Right Scale (JAR). The results were used to determine
factors in studying the formula. The factor studied was the quantity of Kale power that
resulted in three levels: 2.00, 2.50, and 3.00%. The experiment was carried out by a
Completely Randomized Design (CRD) method. Then, the appropriate formula was
selected by considering physical characteristics containing viscosity and compression.
The consumers’ preference was tested in 100 consumers with a 9-point Hedonic Scale.
After that, an appropriate tofu skin coating was studied by investigating types of coating.
The results were three types of coatings: aloe mucus, okra mucus, and egg white of fresh
eggs, considering from viscosity, weight loss value, and coating characteristics seen
through Scanning Electron Microscope (SEM). The consumers’ preference was tested in

30 consumers with a 9-point Hedonic scale. Then, the shelf life of Yentafo sauce stuffed

(5)



tofu was investigated by measuring colors, a total plate count, and consumers’
acceptance. Physical characteristics, nutrition, plates, including consumers’ acceptance
towards Yentafo sauce stuffed tofu made with Molecular Gastronomy technique were
also studied.

The results showed that the concept of developing tofu products is to add
product values by stuffing Yentafo sauce into the tofu and freeze it, so that it would be
ready to eat. The study of the basic formula in producing the Yentafo sauce resulted
that the scent of vegetables should be improved. It was then used to determine the
factors which were the quantity of Kale power that resulted in three levels: 2.00, 2.50,
and 3.00%. The selection of the most appropriate formula showed the third formula
was the best fit. The formula is composed with 32.47% concentrated Yentafo sauce,
47.33% water, 16.25% finely ground artificial red squid, 3.00% Kale powder, 0.30% squid
artificial flavoring, and 0.65% Xanthan gum. For the shelf life of Yentafo sauce stuffed
tofu made with Molecular Gastronomy technique, it was found that the shelf life would
last no longer than 4 weeks. The aloe mucus is the most appropriate in producing frozen
Yentafo sauce stuffed tofu made with Molecular Gastronomy technique. The nutrition
value per 90 g. showed that there is no cholesterol. The nutrition values are 133.99 mg.
Calcium, 7.04 g. Fiber, and 1.25 mag. Iron. The total plates count is on the standard of
the Ministry of Public Health (416) announced in 2020. In addition, most consumers rated

their preferences at a high level.

Keywords: product development, tofu, edible coating, Molecular Gastronomy
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http://www.foodnetworksolution.com/wiki/word/0333/food-preservation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%96%E0%B8%99%E0%B8%AD%E0%B8%A1%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1232/food-spoilage-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%AA%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0334/food-safety-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%9B%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A0%E0%B8%B1%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
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http://www.foodnetworksolution.com/wiki/word/0495/size-reduction-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A5%E0%B8%94%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/0228/centrifuge-%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%AB%E0%B8%A1%E0%B8%B8%E0%B8%99%E0%B9%80%E0%B8%AB%E0%B8%A7%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0280/density-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%99%E0%B8%B2%E0%B9%81%E0%B8%99%E0%B9%88%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0819/membrane-filtration-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%A3%E0%B8%AD%E0%B8%87%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD
http://www.foodnetworksolution.com/wiki/word/0885/ultra-filtration-%E0%B8%AD%E0%B8%B1%E0%B8%A5%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%9F%E0%B8%B4%E0%B8%A5%E0%B9%80%E0%B8%95%E0%B8%A3%E0%B8%8A%E0%B8%B1%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1944/beer-%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1162/wine-%E0%B9%84%E0%B8%A7%E0%B8%99%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/0884/fruit-juice-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%9C%E0%B8%A5%E0%B9%84%E0%B8%A1%E0%B9%89
http://www.foodnetworksolution.com/wiki/word/0724/cold-sterilization-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%9B%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B9%81%E0%B8%9A%E0%B8%9A%E0%B9%80%E0%B8%A2%E0%B9%87%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1149/food-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0333/food-preservation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%96%E0%B8%99%E0%B8%AD%E0%B8%A1%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0333/food-preservation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%96%E0%B8%99%E0%B8%AD%E0%B8%A1%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/3022/food-quality-%E0%B8%84%E0%B8%B8%E0%B8%93%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0333/food-preservation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%96%E0%B8%99%E0%B8%AD%E0%B8%A1%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1665/vegetable-%E0%B8%9C%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1662/fruit-%E0%B8%9C%E0%B8%A5%E0%B9%84%E0%B8%A1%E0%B9%89
http://www.foodnetworksolution.com/wiki/word/1141/meat-%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AA%E0%B8%B1%E0%B8%95%E0%B8%A7%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/0767/cooking-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%AA%E0%B8%B8%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/3679/%E0%B8%95%E0%B8%B4%E0%B9%88%E0%B8%A1%E0%B8%8B%E0%B8%B3
http://www.foodnetworksolution.com/wiki/word/3121/%E0%B8%9C%E0%B8%A5%E0%B8%B4%E0%B8%95%E0%B8%A0%E0%B8%B1%E0%B8%93%E0%B8%91%E0%B9%8C%E0%B9%84%E0%B8%81%E0%B9%88%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B-processed-chicken
http://www.foodnetworksolution.com/wiki/word/1149/food-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1149/food-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/3168/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%A1%E0%B8%82%E0%B9%89%E0%B8%99-concentration
http://www.foodnetworksolution.com/wiki/word/3168/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%A1%E0%B8%82%E0%B9%89%E0%B8%99-concentration
http://www.foodnetworksolution.com/wiki/word/0867/food-irradiation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%89%E0%B8%B2%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0316/fermentation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%A1%E0%B8%B1%E0%B8%81
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http://www.foodnetworksolution.com/wiki/word/0429/pathogen-%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%B4%E0%B8%99%E0%B8%97%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%8C%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B8%84
http://www.foodnetworksolution.com/wiki/word/0467/recrystallization-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%81%E0%B8%B4%E0%B8%94%E0%B8%9C%E0%B8%A5%E0%B8%B6%E0%B8%81%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88
http://www.foodnetworksolution.com/wiki/word/0464/raw-material-%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8%E0%B8%94%E0%B8%B4%E0%B8%9A
http://www.foodnetworksolution.com/wiki/word/1290/raw-material-preparation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8%E0%B8%94%E0%B8%B4%E0%B8%9A
http://www.foodnetworksolution.com/wiki/word/0343/food-freezing-method-%E0%B8%A7%E0%B8%B4%E0%B8%98%E0%B8%B5%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%8A%E0%B9%88%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B8%AD%E0%B8%81%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0873/freezer-%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%8A%E0%B9%88%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B8%AD%E0%B8%81%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0558/%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%88%E0%B8%B8%E0%B8%A0%E0%B8%B1%E0%B8%93%E0%B8%91%E0%B9%8C-%E0%B8%A0%E0%B8%B2%E0%B8%8A%E0%B8%99%E0%B8%B0%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%88%E0%B8%B8
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F1UazBEAA19Y VOI0MNTUTUDY TIRUTElavinazlnene 989n15USInARIMTHYLTIBEY
soriles Usgnauiulunisudeadunienisnaindagdu Juslanasinisnaassfuuseniuens
wudenfidmingluay ievaaeddvinuesiuiivsand wagauduenlasuainnssulseni

L @ A Yo & v
aqﬁqiLL%LLmﬂmLﬂqumﬁ’]@IﬂﬂJ LUURAU

[
v ¢ Y Y o

dmiviadenmisifentondnduaiiny ve 4 a1u wudl nsdrsiatadeiundndoe

(Product) guslaalinnudfisy Aendnsiaeiliaiiuayenn, Ussaiiagen, aainsyylsuslan

o w =

wazTunueeny lussAuddgunian danadeed 4.62 + 0.65, 4.64 + 0.63 uag 4.72 + 0.61

gty [54] NAnwUadeninasenisdnduladoninis

4

ANUAINU FIADAAADINU DLUTUT W

°o 2 Ao ] v & "9 o °o w =i a Y =3
dusasUududeniinasieaninussade nudliseduanuddguinfigaineafuussiau s1en
UUAaIN R399 5UTBIRNAN S1BazBunverdndualududunsn msdrsatadadiu

57901 (Price) uslaalinaudidsy Aosiamunzauiunanm luseduanudrdguin denade

[

9g91 4.33 = 0.78 Fegenndediu ondlug wud1d [55] NAnwIAsdIdenlAuduTusiung

Y 1Y

a & Y a o = W | Y ° Y a &
Glmauslﬁ]l,aEJﬂIﬁU'Uimiimmmi "'NﬂﬁjllGn@8W31ﬂﬂ?qmﬁqﬂmﬂqu5qﬂ']Vl@Jﬂ']']@JL‘U‘UlI']Gﬁi']u

wnnganiuaunnvasndadasiulududuusn Yadedutemiinisdndinuie (Place)

k% o 1 % o o a

Auslnalviaiud1dny Aeaniunindimuiemdaladeg Tussduaiud1dguin danaieedi

Y

4.22 = 0.80 Fegonnnesiu 333 nITan [56] MFnwdsnuTwalavesjusinasediunay

o w 1

NNNIIAAVDIUEEAINTD WUTHUSIALTANE A eYRInIanIsInd e luseiulsn

wszSuazanteiidiuiuaiviinazaInlunis Fendndurivesfuslaaddinadenisdndula

[
LY A A o

Foszauuin uarladesuduasunisnain (Promotion) NEuslaaliniuddy Aednisuuzi

o

uAniumsledeaiiine TuszauaudiAguin dAedeegd 4.23 + 0.81 FaonAaoenuy

Y

AnAdanl 3nsing [57]) nuduseplalunisdervesesulatdwmananisdnduladoduai uu
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desnguilnatuindudluiudrdauvainvateiadiuan suuvudud Tusladui
Waula wagfsgemnuseinisvesrustaatutagiu

ndeyavesnadinaiinariuniy Whirunfuuamsdmsuiaundn st
Taenadosiungingsy uazanufesnisvesdiuilan delumanisiamnansosidng loe

a

> I L < v a o = I &
nsaealdgeaiduninudidenudemaimatianisiemsiuana Wesnveaduniluiud
SAYRIVAINTAIE 11991 LUTED 1A wawidn Feanunsadhisuilaalaviainalengy 8nvia
= o a o = a 4o v & =i
finsldmatianisviemsiuana (Molecular Gastronomy) anaiiainunldtiuauisanag
o § v I Ao v v ! v o - a a
bigeadunluiaadnluluwinglilnadoundueenun uazilonauaueingAnssunsuilan
vasfuslnaludsnuiifosnisanudzminuarsansilaenisimaniueiinvdonldveadunin
wrunszUIUNsudgenuds weliguilaaguniousulsemuldviuil uazanunsolnengves

wnindegtudiongmsinusnwilaliuvi Sndae

4.2 mﬁﬁnw’lqmﬂjmNamﬁmw‘hﬁqﬁaaﬂ‘lﬁ%aaLsﬁumﬂiw&"sijmﬁﬂmiﬁ'\mms

Taana

4.2.1 MsRnwIALNeRTEIgAITiugIu (Just About Right Scale) vasoadunilu ay
THgnssauanslunsned 3.1

thisnvaenldeadunilnlunnasuniuwovuesfuslnadiuiu 100 au tevaaey
AudnwMEA1ug A LAzTa ilevnasuaumed Inslsiimaasuduidinvaonldveatfunilyl
uarsryuuluidesihuuius wesiandestse i Usudutuann Yiuduiudnides
e Usulanaadntios uay Usuanawnn Tuduamudunia savanu safu saier A
fn ndusauaviin wag nAusadn Wun1sfinnsunnsgduauweRfidanmuaily Aednd
AAmAFesay 70.00 (cut-off-point) lifesUfuussnadnumzinain uimindadlidaay
f91500191nA7 Net Effect Uszneumniarfiuansnaiutiosninfesas 20.00 o1alideainis
Uuuganadnuariiug wimnimanuuandiannnin¥esas 20.00 THRsanysunufianis

AHA1UINNI [58] Tnenan lonawandlumisned 4.6
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P = P < o o =
M1319N 4.6 Naﬂ']iﬂﬂﬂ']ﬂ')']ﬂi‘wg@%@\iqm?ﬁ@aLEJUWWIWIQEHGU?{Lﬂa'ﬂﬂﬁquW@@

ARANYELY anasuIn anay noh i i Net
@ntion @ntioy 10 Effect

ANTUNLA 6.00 11.00 55.00 16.00 12.00 11
AU 5.00 12.00 52.00 15.00 16.00 14
SR 4.00 15.00 61.00 14.00 6.00 1
saU3en 7.00 19.00 51.00 22.00 1.00 3
ANLLER 4.00 26.00 54.00 10.00 7.00 13
nausavaviin 22.00 10.00 49.00 17.00 2.00 13
nAwsarn 2.00 12.00 32.00 28.00 20.00 34

newma : Net Effect = nasiuiogazUTunauiiudu - iasiusegazUsinuana

9nA1597 4.6 Lﬁ'aﬁmmwwamﬂmiﬁﬂmmmwaamaaqmmaLﬁum‘lwwudﬂ Tumnu
Aaduniin @usEIu fiusady fusa3en sumaie wazdunausaaiviin dadien
auneRtesnin Sesaz 70.00 WeRa1sanan Net Effect udanuinesnindesas 20.00 3l
fosufuusslunndnunei druduresndusadn feraimumedosay 32.00 Feidranuwed
tlowninfesay 70.00 Fefiansandn Net Effect wdmuinmanni fovaz 20.00 Insmsuiuuss
Frundusadnliifutudnios dufufuneudelufsfesusuussnmunmiuniusainoson
Bumlil Tnefneusinamessdneadivingaslunisndsgeaduniln Tnonsuususunames
nafaalifistunazanUSunaninda-lianas

4.2.2 Mmafnwigasinzaslunisuaneauniln
Anwignsivszaslunsudngoamdunil Tagldimannmsinwaumed
vaagasiiugIu Just About Right Scale) vostaabunilyl dauandlunsedl 4.5 wuindasiinng
U¥uugsnadnvasduniusadnliifuiudndesieldvinisnaununismaasiuuy
Completely Randormized Design (CRD) Ineiladefiviinis@inuiie Usunamadnea uwsilu 3

SEAU AB Seway 2.00, 2.50 war 3.00 vasusuraiweadunitn 100 nSu azlivaaLdunilu

(%
o

Viavun 3 g3 Aauandlun1sed 4.7 uavdaanslugui 4.1
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A13197 4.7 YSunagnsusuugmesseadunilyl

Usunausiniea (Sovay)

GRS 2.00 2.50 3.00
vheeafunndudu 32.47 32.47 32.47
dhidan 48.33 47.83 47.33
Uanndinuasiiguunastden 16.25 16.25 16.25
NAKNLAG 2.00 2.50 3.00
naulaminduase 0.30 0.30 0.30
WL ULNUN 0.65 0.65 0.65

sUl 4.1 weafunlul 3 gns (n) gnsti 1 (1) gnsit 2 uae (A) gnsii 3

wazantuhseafuninindaldimun 3 gas sdnviautivinienn uagms
goNSuUMIUsTamania [efnidongnsianyay
4.2.2.1 nsfnwaudinanenmvessidenldvoaiduniin
nsfnwiandanienieamvendvaenldgeadunilil loun Arainuviaves

goadunln uazusinavendniueidivaentdseadunling 3 gas Awandlunisnen 4.8
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A13197 4.8 auUAvanenvesweaunnuaziiden ldweadunil

USUUNINNLAR AnadeAUin ARAEWING
ans (Fovaz) YOIYOAd AN voudgedldgaaunl
(cP) (N)
1 2.0 1047.60°+11.26 0.72°+0.01
2 2.5 1064.80°+13.03 0.72°+0.00
3 3.0 1322.40°+17.85 1.11%+0.05

naewmn : Anedelunseeie Aedy = WeluuiInIgIu YinMsmaaes 3 41

(%
Y [ o w1 N o o

a,b,c el AaagluwuImInionwInAuAAuliANLANAA U sl d Aty

N9@H (p<.05)

NAINT 4.8 NMInedevantRnInIeEnImveIndndaTivaenldoamdunii laun
! ! < Y v v < & !
Anrumilavesweadunln uay ussnavausaenldveadunlniy 3 gas wul

1) ANAUNLA

[y

MIATIERAIANNHnTeEAEUA I 3 g0s WU TAuuaNEeiuNIeEan

°o W Aa

agalitfeddny (p<.05)lnilAafenunilnegsening 1047.60 - 1322.40 cP gasnilA1Ay

wilngegnfe ansi 3 dA1auntai 1322.40 cP 1 nduTunamsinaauIniign 39yl

Y o9 Y
[

oA UNINIAMUTNTY kazAUNTANINTERN TIADAAFDINUNANITNAFDIVDY ANNIEYIY
o ¢ Iy} v ) a P T A a
WsnNus [59] nswwgeaduaindulysa Nenanuvinveswedeaiduiuiieiniusuiu
dudesn ana wasninavhlusedugs
2) U590
mﬁmawzﬁmnmmLﬁﬂﬁﬂ@@iﬁszjaaw‘jumﬂw 714 3 @03 MELASETIATIEAY

anwzvauiladuia (Texture Analyzer) 8via Chatillon 3u LF plus ldviansenszuen vua

1
a =

WWurAugNa 50 daduwuns lnefiansunen Hardness JalunavesAiusinageaniiing

! A a Y dn, 5 ! a ! U aa I =
5¥M719M15nA TeLeulaiun1siAgInsawsn [60] wul1 daduunns1aiuniaifegiedl
TodAny (p<.05) lnsdA1afsreusinaagsening 0.72 - 1.11 1idu Fudvidenldgoa

unlnansi 3 A1 Hardness geiign windu 1.11 $adu illesnanveadunlniiaenldly

(%
Y v A ¥ A

A9 umﬂmuwummmdwgmﬂ 1 uay 2 %\‘1Lﬁﬂ%?ﬂﬂ’]iLﬂN‘U%Mﬁmﬂ\lﬂﬁﬂLﬂﬁiu‘fj@aLgum’ﬂW

Y

o—

o

i biseddusinmnnningnsi 1 wag 2
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JadeNinanonsinm #Ian1sUALALITY U19INAIAIUNLIRY TR LS URIIN LiaLRY
USUIUHSENARNINTY ANAUNTAYDIRRANILUINTY ANALAAIYDILSINARLINTURIUTUAIE

wisngludneaduilidulaeinisidmaliweaiinnuniauiniu @enndeanuaulny naunLa

1%
& 1

(611 wuiUSunandulelulunsmsifiuduiudsnalivoanlddanuniinuniuufudady
nsiiuUsInameud s wilvweaiinauviingu
4.2.2.2 nsfnwanuteuvesusinadendnsiueisnaenldveaduniii

thudnsasiiiaenldseadunli 3 gns infnwanureuresuslnade
FWhinzwuuaugeu 9 seau (9-Point Hedonic Scale) Inauandegasinaentdgeadunil
wiounvuasuaulaefansan duanudunie (@edld) aruduvessalaesiu ndusadn uay
anuveulaes Inenaaeuguilnarluluwnnsammuviuas uagUIumma $1uau 100 Au
ndrndurmsdaidengasveaiaenldreafuninivnraulnefinrsananazuuugean

TAgNANTITIATIZI FaLandlunISI99 4.9

o 1 = v v a [ ¢ ¥ v o/ [
$1919% 4.9 mLaaﬁl%LLuumm%aumwiza’mammamamm‘%Lm’ngaamia%aawumﬂw

USunauarn .
P gy OWluniln evadivessdlesy ndusadn  Avaeulae
1 2.0 7.84°+0.37 7.71°+0.46 7.22°+0.42 7.91°+0.58
2 2.5 8.87°+0.34 8.86°+0.35 8.25°+0.43 8.70°+0.47
3 3.0 8.94°+0.24 8.94°+0.24 8.32°+0.47 8.58%+0.65

12
Y % Y - V| o w

NBWA : a,b,c v Anadeluluinanddnysiiusieiulauuandisiuegreditydfiy
N9E0A (p<.05)

+ 1889 dIudsnuunggu

31NA15197 4.9 WU AledsAMAN Y veINARd A denldyoaidunll fu

ANMUTUNLR (Vadld) ANUNYRITALAYTIN NAUTANN WAaLAUYIULABSIY TANULANAISTY

1 a

a9 ldud1AYN19Eia (p<.05) dmSuAadgazkuuANYaUNIIUsEamMdulalunn

'
[ a

ANANYUEYDIGATA 2 Wae 3 HAziuuAuYeaugega liilanuuand19iueg1eiidy (p>.05)

q £
widmSugnsn 3 Wunlivsunamesinieauniign Jedawalidannumile wssnauniaadainli

@ 2 % 1 v v v =l c‘l’ c{'il dl’ o YV L= ay v
goadunlnlusnglvat dwalvisesddusinanionisuadeintdwihliduiaisavalauny

v a v

Ju dnedaiiduleenmsiiudsyloatddmiusianiene dasanty nuazanni1uidesaes
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oA v 1 1 v v o= A

LsauzSeanld daedestuane daglisiamemnaiglid deiududenyeadunilignsin 3

v v
v A

dwmiunuideaiell
4.2.3 Mmafnwviinvesnsiadeufivnga
Anvrinasindouingaonldveaduninutifenudeiimmzan lnedaded
yhnsAnuderiavesanaiadev 3 9iie lud Wonandiumsasad iWenannszdeuiden
warldrnvedlilian Fuandusuil 4.2 Tnsdunoutashmanisuanedeulidmiundou

aanldgaaiunlil §33537079 3.3.3.1 waziansiadauid 3 sianwseulituuadou

v

LA

windningeadunlvidill d938nsende 3.3.3.2 nduidvaenlddeonduniing

eSoe @

WAouMgasIAdoUTY 3 BANNIATIERAIANNRTEAAELATEY Brookfield Digital Viscometer

Y

Ju DV-III Tagld9aidauuas 63 nadauaa1a350U 60 rpm Wud1 §AULANAINTUNNEER

o w

a819iudA

(p<.05) InoiiAladsauninegszning 140.26-148.42 cP ansiadouiidien

ANuvilagegnfe a1siafeulainiilennszilleuideinidaininuniai 148.42 cP 1ilpeu191n

Y

ANULANAYeiavesasilionffinuauifseiu lnadenvesluvnanlaliantunnduans

A UUsEANTUSAY d1ULilonaININUNINRSEY WaznsLiReuLdelty LWuansiadauannie

saa a

Jneglunguuemedugaailsandmafiu nadenannsuiieudeuiinefugdinuau il

=

Lo

a1siianumia uaziiauwmilertuninian lnernzieadnnaiuluaniie Nilgamaia
[62]

5UN 4.2 vllavesansiadou (n) Wenandumnease (1) Wenannszileulled uay

(@) Ly nvesalnan
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wazaIntuuduivaenldgeaiunliiindoudisaisiadeuns 3 vlln u13esiei
AunIINIEANiBdonasindeudidon ldveadunlniivinzay Aodinsizinisgayde

Y1910 Aawanslumisnen 4.10

mnINA 4.10 audivnsmenmusasiwisenldseadun i enud i ouieansind ouriasie

yilpansindiou Aadsthmiindountifenuds Aadsnsgydeimin (g
(e) ($viaenldvoaduninudionuds 1 dUam)
AL 10.21°+ 0.015 14.62° + 0.055
asdlennsziisuiden 10.23°+ 0.020 14.78° + 0.038
Tgrmveslilian 10.86% + 0.025 20.09° + 0.190

'
=

nuewmn : Anedglunsnseie Aedy = WeluuiInIgIu YimMsmaaes 3 41

(%
(Y Y o w ' ]

=< 1 = d'd v A I [ 1 ISIKY Y
a,b,c UYL AadgluwwneiisnesinuastesiudanuLanateiueg1ditedn 3y

N9&0A (p<.05)

cs' ! a 5 Y] Y v v I | I3 2
10NN 4.10 WU’J’]ﬂqﬁéjfyLaEJquUﬂsﬂaﬂLmqwﬂaﬂiﬂ%aawumqiwLLGULEJE]ﬂLLGUQ AR DU

o w

MgaNTARouns 3 ¥ila danuuaneeiuegraildedAngnieadia (p<.05) lnawnaenldyod

< [ < A k% = 1 £ A 2 = S A
LWURINLSLEBNLIILAADUAILAITLAADUINUNINDTEL LAZEISIAADUNTLLEULTLINUTINNT

24 A

= H o ) a & a A o ! a o
q@yLaUuqﬂUﬂuaﬂ LWS1EANITLARDUNY 2 %um‘dumimaa‘umﬁmagﬂizmmmmﬂu

'
= a ¢ ala va

Aonaduwaailsnnidnuautiazargladiilolnaniudoudsanansaunsndudiluniave sy

= o g v = & o & Swuy & a8 v va o W v w %

Feilviansiedeuiuamnsaininudils Wunisaanisgadenled uddmsuinjaenldvesn

I 1o < A o« % | M S o 2 oA

Wuslvudienudsnindeumelirniveslilianduiatuasiafeudssianlusiu daileias
v [ H

ANUSaUITIANEAUZLTY wazuuvalrldaiunsaunsndudilvluRdmedniAvinladawal

Y
1%

\Rnnsgaydetinnndian aenadesiusanisinuiues finm gunsinan [63] iwuin aneruedil
mﬁauﬁaé’wamﬂﬁaudmma%Lﬁiauﬁuﬁﬂﬁuaﬁ’mﬁuﬁummmamﬁmﬂmiq@lﬁaﬁmﬂﬂlﬁ
7 wazanunsatednegnIsiiuing
4.23.1 Anwdnvurveadnvaenldveaduniil menisdendegansaudiannsou
(Scanning Electron Microscope)
dnwairveadnyaonldveauminiliindounazindeuseansiadou 3 v
afnduuenuaziafudulureadifiendesganssmidinasou (Scanning Electron

Microscope) fdswene 200 win fauandluguil 4.3-4.6
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JUN 4.3 Snvassindonldveaduninildindousieansiaiou (Control) (n) Rasuuentl

WWADU ey (3) Rdusululileedeu

o

SA0rm 158221,

¥

()

L2 LR 4

JUN 4.4 Snvazinaenldveaduniniindovmedonnsziieudes (n) Bduweniign

Y

& 1Y a 2 = A O v el' & 1 =~ 2 a
LARDUMIYLLBNNTLLAYULYYD LLag (V) N'JSUUW']UIUVIQﬂLﬂa@‘Uﬂ'ﬂﬂL@J@ﬂﬂigLﬂ‘lﬂULGUEJ'J
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" 20KU X288 [ Jiparm 158221

(n) ()
JUN 4.5 dnvasidenldveaifuniniindeumeiiioniumeasad (n) Bduweniign

WAFBUMELIENIIUNRTE kae (1) Hatusuluiigniafeusieilonitumeased

S@BkmM 15_&/{1

(n) ()
UM 4.6 dnvazsvidenldveadunliiedeuldvnivedlulaan (n) Aaduueniign

wasumeldvnvedlalian wae (v) Ratuiuluiigniadeusiglivivesddlian

dnwngveudfaenldgeadunilnainnisdesndesganssaudianaseu

(Scanning Electron Microscope) ﬁQLLaﬂﬂu'gUﬁ 4.3-4.6 WU

1) dnvuziniuuenveasnyaonldveaiiumnil

wnaenldvoaduninilindeusieansiedau (Control) (3UN 4.3 ()
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aﬂUﬁu%N'ﬂ@quu@ﬂLUuNUWLﬁEJ‘U‘V]?j@I NL@J@LaﬂV‘!‘W@QWLﬂ@ﬂqﬂﬂqiwaﬂﬂqﬂﬂq@ %Qaﬂﬂmzmﬁiﬂﬂ
= Id 1 =3

5')3~|§]3LWUL°LJU?@\113Jaﬂ

wiaenldweabunlniadeumeasdennsyidsudey (U7 4.4 (n) way

a

L4 4 k4 [ = 14 =] ! 4 a ¥ b4 a o
wyaenldvealdunliindoumigansilondiumieased (5UN 4.5 (1) Aaiyaeianya

ee

v LR 4

& < [ [d ' =2 1 al Ia A M ¥ A = &
wneludadnuazsilusednliseutanidudvinldladiunisedou wmsvanslenys 2
yiatudnaautfiduneduranilsaniianulawazuiadionuanuiouszdrelinianisazaiy
mlanaunsandausaRwigviniaunsaunsndudn luluiatuluengla [64]

wriaenldweaduniliindeudielivnivedlylian (5U 4.6 (n) Rves

Y
Y v I % ] & & 1= o a = a = ' A
wazlinudlaidnnmes wisziuilusesdnvsusedauniign dainandenlyvriiieniu
% v a v o | M I wa & A aa %
NaUMEANTEUALAANISTAM nszlivnveslilianduiinaau i dulusiunillaseass
P = < - v o ' P % o & <
v willen wlwsadlelauanufowasyibiluvnfivaiwdes wasluaauia [65]
2) dnvagirnuluvessinvaenldveadunily
wWiaenldvoaduniniilindeuisaisiadeu (Control) (U7l 4.3 (v)
Fuiasuuuduiannesliissuinniigaduinannismesiaglduiduuin vieuduiim (Deep
. = [ Ao v 8 o a N 1 Y o oA a
Fat Frying) dudunisnealdurduuSuiaunuin lagomisaueglutiduiven wazaziin
Y N v & o = v wvan vo 1% a8 v @ o
ANYAUTVRIRIB MU nTaU Wudtna [66] Budmnlasuauieulaeiuihududiinas

drgmauTeungungiiganda 170 esmugaifea Mlvinluiivisiensyieainnielug

Y
2

AMguan ANUTUVBLAARANAYHINTIULINTEU d1vFutuRlnululuariisnguning uazdn

IS I

waenldweaunlnpdeuseasifionnszidouden (U7 4.4 () uay

a %

¥ ¥ b4 [ A 14 A ! 14 dl gj a dy
waenldweaiduniliinfoumeasilondiunieased (FUN 4.5 (1) Yulanuuuagiseuiy

[
1Y

wazduruluvsia iU lasiadouwnIneg u1e UATnIuvalowiny uAFHIuYes

1 o ' 1%

\AROUAIE UM ST SRR UITUNINTUTATWIUIN AR Y lignguluiliowny

Y

Se
=b

%
Y
S A PN =% a = =] Y 1a v v v A o

UUU aﬂmaﬂsﬁ\uﬂﬂf\mﬂﬂqi‘lwa%ﬂisﬂa\‘]aqil’w@ﬂLGU"IﬁN'J@’]‘LﬂusﬂaqLG\’]ﬁl@@lL@J@NqUﬁ'ﬂqﬂJﬁau [18]

9 Y

o
1 = Y

wviaenldweaduniliindeudilivnvedlulian (5U 4.6 (v) Fuin

(%
v a v

fuvuveniiazise luniwiouiafiaunu wastuimuluveatawngidugniuay

= IS

3 1 = PN a 1 M P 1 2/ 1 & d' = 1
L‘IJ‘LliENaﬂll’]ﬂ‘Vlﬁﬂ‘ZNLﬂ@ﬂ?ﬂlﬂﬂﬁ'ﬂ%@ﬂlﬂlﬂﬁ@LQJE)N’]UWJ']QJ%JUQS NYULLUUTULIANTUN %Qlll

q

ausavaguruTuYesHIENY [67]
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QU‘ULWWHWLQ@@‘U@Q EJa']ﬁLﬂaE]UV]a']ﬂJ'ﬁﬂ"'UﬂJN']usﬁuwnﬁLLag‘UﬂEWE‘UEUENLG] ﬂﬁlﬂmflfjﬂ

A ¥ A

8 Wnyfedeumeasiloninumeaseid insedlslauauieuaunsaazatewnsndudily

Db

I
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