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Abstract

Salted egg yolk can be used as an ingredient of many kinds of food products. However, there
were a lot of leftover raw salted egg white which producers sold them on the cheap price. The egg white is
a highly nutritious food source. The chemical composition of salted egg white was determined.
The moisture, protein, fat, carbohydrate, ash and salt (chloride ion) content were 84.00, 11.65, 0.22, 1.56,
2.57 and 4.96% respectively. It has the potential to be used in products such as sausage emulsion, which
requires salt to extract proteins. This research focused on use of raw salted egg white, the by-product of
the processing industry by adding the salted egg white in Vienna pork sausage recipe for 30, 40 and 50
calculated by the weight of pork in recipe. The amount of water in all recipes were adjusted to be equal.
Moreover, some salt in the recipe was replaced by the salt in the raw salted egg white. The result found
that all resulted Vienna sausages had good forms.

The optimum conditions for the preparation of “the egg white Vienna sausage” were determined
using response surface methodology (RSM). Response surface methodology was used for study on
optimization condition of process the egg white Vienna sausage by central composite design (CCD) of
two factors. The two independent variables investigated in this experiment were level of salted egg white
(X,: 30-50%) and level of salt replacement (X,: 35-75%). The optimal production condition using for
hardness were: salted egg white level was 50% and 65.21% for salt replacement level. The predicted
responses for these production conditions were 4842.10 (gx force). The egg white Vienna sausage from
optimal condition was further studied for sensory evaluation. The result shows that the egg white Vienna
sausage had liking score of color, test and overall were not significant different. On the other hand liking

score of flavor and texture were significantly decreased than those of the control. The modified starch was



iv

added to the egg white Vienna 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 modified starch increased. The scanning
electron micrograph revealed that adding modified starch improved the emulsion gel network. The flavor
of the egg white Vienna sausage were further improved by adding more seasoning. The sensory result
showed the egg white Vienna sausage that added more seasoning 20% had been well accepted by the
panelist. The shelf life of the control and the egg white Vienna sausage were studied. The sample packed
in polyethylene bag at vacuum condition and stored at 4 °C. The result of microbiological quality of the
salted egg white Vienna sausage stored for at least a period of 20 day fited the microbiological standard.
The chemical composition of the sausages was determined. The result showed that the protein content of
the sausages was increased 6% and decreased fat content 5% when added 50% of salted egg white.
The salted egg white could be used as a valuable ingredient in emulsion meat product.

Keyword: Salted egg white, Pork Vienna sausage, Duck egg, Emulsion meat product
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2.3 1M1 (Egg white) (233013108, 2539)
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Ty fudrudsznountelu’la Tegdszuiadesas 58 veaiminlinales livrn
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u
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2 I J ] Z 1 Y v o A
yuuenuaiu mmu'lmmﬂﬁ%u“luuaz'lmma"b ﬂmﬂuaummmnmiﬂﬁwuﬂﬁzmamm

q
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[T a

NiunuunuTud wsouuuTuanunuan laa (g, 2543) TUsanluldvnlsznendae Tedayiiu

U

(Ovalbumin) fovay 75 Tolaiianoos (Ovomucoid) fouay 13 Tolau213u (Ovomucin) fouay 7
ToTaTAurayiiu (Ovoconanbumin) 50882 3 ag Ta 1anasyau (Ovoglobulin) $88az 2 vo'luu1n
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Uszneudreni Tu'lainsauaswoanla Squauiialumsiananasiiaves azndsuquana
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2) To T1ii20088 (Ovomucoid) wulszxmdosay 1.2 vealusanluluvin dulnalalysdua
Usznoudies nglamiiuiesas 14 nazuuuluadovay 7 iyaloTadi@anasnii pt 3.9-43 luan1ei
funsasgnuaiufou'ldda uanunrmioulduinnileFayiu uazTeTalnuayiia (sug, 2543)
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snnsduilulnalaldsaundanumwizmizesnueu lminsndu awirsadudueu lainsnau
(Trypsin inhibitor) &3 uen TaaiUsAea (Protease) Iiviii lalaslad 11/5au

3) ToTa2%u (Ovomucin) iiuTdsAuiivhldinadnyazmaiiuiuveslivndu Taodaiu

Taseadmiie (a3, 2529) liunlavag livnduuanaesnuindsalo Taiiagu Tuldvndud

TeTaiiduwinnilavnladszuim 4 ma (g, 2543) Tuldvnduuaz lianlaiTe Taiiagu


http://www.foodnetworksolution.com/wiki/word/1146/egg-%E0%B9%84%E0%B8%82%E0%B9%88
http://www.foodnetworksolution.com/wiki/word/3810/ovalbumin-%E0%B9%82%E0%B8%AD%E0%B9%81%E0%B8%A7%E0%B8%A5%E0%B8%9A%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1097/carbohydrate-%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%9A%E0%B9%84%E0%B8%AE%E0%B9%80%E0%B8%94%E0%B8%A3%E0%B8%95
http://www.foodnetworksolution.com/wiki/word/1595/glycoprotein-%E0%B9%84%E0%B8%81%E0%B8%A5%E0%B9%82%E0%B8%84%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1176/protease-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B8%AA
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N pH 7 (Y%7, 2529)

a . 3’; =1 1 oA =1 A
4) To T2 Iauayiiu (Ovoconanbumin) V19ATIFENI “To Tansuamnodsu” Uguauiialuns

S
v % a

a a g a A A Yo 9 = way Y1 1 o
iJENﬂ1iH]iiUuLG]‘]JIG]"’IJENL%E]LL‘]J?‘ITIL?EJ ma"lmummiemmﬂaﬂUﬂmﬁuuMmmmﬂmauuu
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a

A = =2 g aaAy 1 1
ANASNOUNYUNYN 63 DI UKALKYT Gﬁﬂtﬂuqmwguﬂwnﬁﬂmﬂﬂu (ﬂﬁJQ, 2543)

G

5) ToTanaayau (Ovoglobulin) U auialunmsnanes

Waanls (shell) AONBINFA (air cell)

wawldanly (shell membrane)

Iﬂim'rguuaﬂﬁmia (ﬁlll] egg “,-hlte) E.Iﬂﬂ]ﬁlﬂ (gE‘I‘ml[]dl dlk’c)

ULeN (yolk)

Tigrzulus ne (thick epg white) dvoly .
LEIa?}ulﬂLLﬂxﬁ(_\-=|tellltle membrane )

9714 (chalaza or cord)

A J ]
NINN 2.1 ﬂﬂﬂﬂigﬂ'ﬁ]ﬂﬂlﬂﬂqﬂl

N : https://sites.google.com/site/eggsandproductsatkmutnb


https://sites.google.com/site/eggsandproductsatkmutnb
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I A Aa = a Ao d& [ L . . . 1
meﬂuiﬂmumuﬂmmWQQ RN ﬂﬂuﬂiﬂazﬂumuﬂuﬁﬂinmﬂ (Essential amino acid) HIBIAUaL

U aauaaaluasiai 2.3

A a A ] [ "9 [ %} Y
ATWN 2.3 ﬂiﬂﬂ$3JIU1/]W1JGLul16]JEIJ1’J (NFUNDIDINTNUINUNAA)

nsaozi Iy U5ua
31 Tanlu 0.125
n3 lotiu 0.449
loTaaadu 0.661
RV 1.016
ladu 0.806
i loiy 0.399
Fanu 0.287
Witiaozaiu 0.686
Inlsdu 0.457
1au 0.809

111 : Nation Agricultural Libraly (2010)
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{ J a a { 1 A a o 1 o 3 @
A1519% 2.4 L!i‘ﬁ1@]&!ﬁ$’]§nuuﬁWU1ul’lﬂlﬂﬂ’J (Nﬁﬁﬂﬁuﬂ@%}@ﬂﬂﬁuu'lﬁUﬂﬁﬂ)

A U
13519)
JETEHLY 166
Tnunende 163
Woanesa 15
HUN LT 11
A 7
1an 0.08
At 20
U
PEROITR 0.004
15 Tuvlaiu 0.0439
Tuegdu 0.105
AU 6 0.005
Tian 4
Aiud 12 0.09

111 : Nation Agricultural Library (2010)
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. . [ é I~4 v A [ 1 1 Y ] ] a 1 o
(Thermoirreversible gel) TUU g NAwaaa BTV 1YU 5190189800 1adrana1 lvvay lvvids
~ Ay Yy o ' £ = Y a A VY ' o q ¥
qUToANNTITUA 1aa20n15U 5 pH U Mskan 1ie111 In3aed vsonen lialea1s 14
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2.3.3 msanaznenvedllsaululy

M3ANAZABU (Coagulation) HHED Tﬂﬁamﬂﬁauﬂmauﬂ”amﬂﬁazmﬂﬁﬂﬁL?Ju"lajaxmaﬁw
(BU1), 2543) dodlulvaareddnyazmad uaie 19145 uanudounnuannsalumsazaisves
Tulsanlulvvazanas ndervesTilsanezGunates manusslalas Trdn wuss laTasioun

[ o 1 ?,' [ ?,' [
uavwuse ladalidsznaneluana ldTdsdu liavaror uaTeuguin 13 luaiiovesTasdu


http://www.foodnetworksolution.com/wiki/word/0936/protein-denaturation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B9%E0%B8%8D%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%AA%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%98%E0%B8%A3%E0%B8%A3%E0%B8%A1%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/2997/egg-white-%E0%B9%84%E0%B8%82%E0%B9%88%E0%B8%82%E0%B8%B2%E0%B8%A7
http://www.foodnetworksolution.com/wiki/word/2567/thermoirreversible-gel
http://www.foodnetworksolution.com/wiki/word/0559/ph-%E0%B8%9E%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B8%8A-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B8%81%E0%B8%A3%E0%B8%94-%E0%B9%80%E0%B8%9A%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1607/century-egg-%E0%B9%84%E0%B8%82%E0%B9%88%E0%B9%80%E0%B8%A2%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%A1%E0%B9%89%E0%B8%B2
http://www.foodnetworksolution.com/wiki/word/0559/ph-%E0%B8%9E%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B8%8A-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B8%81%E0%B8%A3%E0%B8%94-%E0%B9%80%E0%B8%9A%E0%B8%AA
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2.3.4 aniamaninnvealydsaulavn

A

wa A ¥ A = . . . 1 Ao o
guiaranves 1Usau (Functional properties of protein) nn lvvnnddw fe

9

1) M3tAa W (Foaming) Tunuméd vy lundasaaiiumes nsa luuilnTilsdu

Tulangadeanmsssund mnzusinash i ldsdunateds vazdnoimalinielu Tanuuzilu
v 9

Tolw Tosay T la@lduSunasuandilivndu mssauasveerniimsez el Trly linauy

1 o = 49!
’E)Q@]’JLLE]%?J']J%‘JHQUJ”IWUH

]
AA v

a A 2 3 Yy v g s a
2) N15NALIR (Gel) AD mmwaumaﬂymzﬂmmﬂawgu Lﬂuig'ﬂﬂﬂﬂaaﬂﬂﬂﬂmﬂ

2~ <

L A~ g (% 1 v I Jd R I a 4
wianuuuluaana maclummiﬁaulwm%zzﬂullaimﬂaaa%ﬂ FINOUNTAVDILLUN Wunoaes
Y

{ ° i v a < J o 1 @ ¥
A¥eu11 (Hydrophillic polymer) laun woaudna1lsa nu 1usdu sunamairinszaieddluin

Q

v o Fyux A qu o Y o q YR o v e o g ' aAa & 2 g
L!ﬁgi’JN@l’JﬂUHWVlﬂﬂ Lll@Glfl"iﬂ'ﬂll'ﬁ'ﬁ’]l!&!ﬁ?ﬂ'liﬂlﬁlﬂﬁ?ﬁﬂi]%ﬁWuﬁ]‘U@]’Jﬂut‘lJu@n“lﬂfJ RE [ L‘]Ju"ummmm


http://www.foodnetworksolution.com/wiki/word/1276/%E0%B8%AA%E0%B8%A1%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99-functional-properties-of-protein
http://www.foodnetworksolution.com/wiki/word/1007/gel-%E0%B9%80%E0%B8%88%E0%B8%A5
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2.4 msisznevlalasnoanoun (Hydrocolloid)
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b) (c)

CH,OH -
C]{,OH a CN,050,

H
¢ HO o _o 0
o 0,50 % ~o 4}
o OoH o
o] O o\ 507 0s0,
or
. OH 0s0
L r

o

NN 2.2 Structure of carrageenan (a) K-carrageenan (b) i—carrageenan (c) }\—carrageenan

U: Trius HAZANE (1994)

2. UFUUNUNY (Xanthan gum)
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DAUNTNAVU ﬂﬁﬂuﬁﬂﬁﬂTJ%iuﬂTiWﬁﬁqﬂﬂ (nght, 1990) mimm%am"lucu (Gelatinization)

Eﬁe =t

MIAUANTN (Retrogradation) tazm3gayderiveusaanas aAnwAsiInemsusidenudunzazae
vfa (Freeze-thaw) iy dnvaziiornaaiy ﬂmauﬂﬁmmgﬂuﬂmﬁwﬁu Ameauld e v
(Hydrophobic) #iparmaunsalumsraususasaenun Ay (BeMiller, 1997) msiFualsuilga
anazmaaiuazmeninveuislasnszuaumslalas lade (Hydrolysis) 8onFaFu (Oxidation)
ASOAAINT (Crosslinking) 1Az 15UMUT (Substitution) tRauntlaiantls (Modified starch) a1315014f
i 18 Taedeiununeda Tieduiaia anwdanluthn fudmhléa naz Iddnyus
Usngiiameaen amissiunnnumdsfiuandieiuiimsfundudasaindon (Thermo-reversibility)
N15N52919A7 (Spreadability) AIMAINLYDITA ANIUAINUABAINGOU NTA LAZUTINDUANNY

9
(Lucca 1482 Tepper, 1994) #1131 ) 19veauslamaz viiade luimilaunu

2.5 IEMsnuiRInevaues (Response surface methodology) (E)‘Lq!’?ﬂi, 2552)

e

a

ad S| =
ITNITWNUANINDUTUBI (Response surface method; RSM) WunsuaaduIaaIuNuUNIg
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NITAUATIENTUNITDADDY LLa3ﬂ'§13J§1uﬂ'lﬁi“]fiﬂi!l,ﬂﬁllﬂﬁﬁ'l\ulwuﬂ'l‘W‘ﬂ'E]‘LWI’Ji HUTUIIADINN
a 4 Aas Y o ~ A

ANAAIAASYDIITNIT RSM @ 1015 0UAAIIARIANNIT Y = (X, X,y ..., X) +E Tagf Yo
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seavveatfaveilaeuly ununinaeusiisivarsnuuaeandeanuaunsannesiasIvaey 1a
K

' [ { I aa
1% Mound-shaped, Stationary ridge, Rising ridge, Saddle Tagunuamaouis nadraiuununin 3 G4
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ﬁuvlé” 1 (Eren 182 Kaymak-Ertekin, 2007), luyznen (Erbay tiaig Ieier, 2009)

2.5.1 TumUlUM TN Response surface method; RSM (agﬁ’m, 2552)
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2.5.3 MINWAUNTNAADITINI U Response surface method; RSM
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' a X a4 . v .
2.5.4 MIMIAPAHIONUNTIMINZAN (Optimization) Jag)F Desirability function

Jou Aa 1 o o
Desirability WenuAaaY Iae Harrington (1965) @01 Derringer 14a¢ Suich (1980) 1a111111n13
o Y A X . ' . T B ' = a o Ay 1A
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Standard estimates Desires Quality of product

1.00 Excellent The ultimate in satisfaction or quality and improvement beyond
this point have no appreciable value
1.00-0.80 Very good Acceptable and excellent. Represent unusual quality, or
Performance, well beyond anything commercially available
0.80-0.63 Good Acceptable and good, represent an improvement over the best

commercially quality, the latter having the value of 0.63

0.63-0.37 Satisfactory Acceptable but poor quality is acceptable to the specification

limits, but improvement is desired

0.37-0.20 Bad Unacceptable. Materials of this quality would lead of failure of
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0.20-0.00 Very bad Completely unacceptable

11 : Lazic (2004)
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Salted egg white level (%) 30 40 50
Salt replacement level (%) 35 55 75
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Run Salted egg white level (%) Salt replacement level (%)
1 30 35
2 30 55
3 30 75
4 40 35
5 40 55
6 40 &5
7 40 55
8 40 55
9 40 55
10 40 >
11 50 35
12 50 55
13 50 75
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Factor UTuaveurad Color Texture
Run v :
Salted egg Salt replacement niuanilasyesn o a* b* Hardness  Springiness  Cohesiveness Gumminess Chewiness
white level (%) level (%) (TFR%) (gxforce) (sec) (gxforce) (sec)
1 30 35 ND 60.60 7.55 17.58 5292.75 0.83 0.80 4234.20 3514.39
2 30 55 ND 60.66 7.57 17.57 5312.46 0.81 0.77 4090.59 3313.38
3 30 75 ND 60.59 7.58 17.58 4856.13 0.81 0.77 3739.22 3028.77
4 40 35 ND 6135 7.66 17.62 5033.11 0.81 0.80 4026.49 3261.46
5 40 55 ND 61.46 7.67 17.62 4991.11 0.81 0.82 4092.71 3315.10
6 40 55 ND 61.55 7.81 17.61 5009.84 0.81 0.81 4057.97 3286.96
7 40 55 ND 61.79 7.66 17.60 5032.47 0.81 0.81 4076.30 3301.80
8 40 55 ND 61.81 7.72 17.61 5017.14 0.81 0.81 4063.88 3291.74
9 40 55 ND 61.64 7.67 17.62 4947.78 0.81 0.81 4007.46 3246.04
10 40 75 ND 61.68 7.79 17.62 4727.48 0.81 0.82 3876.53 3139.99
11 50 35 ND 62.34 7.77 17.64 4963.62 0.81 0.77 3821.99 3095.81
12 50 55 ND 62.35 7.78 17.63 4943.94 0.83 0.83 4103.47 3405.88
13 50 75 ND 6247 7.89 17.64 4664.07 0.81 0.80 3731.26 3022.32

MUY : ND = Not detectable
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B: Salt renlacement
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p-value Prob>F

Source
Color Texture
df Hardness  Springiness Cohesiveness Gumminess Chewiness
L* a* b*
(gxforce) (sec) (gxforce) (sec)

Model 5 0.0004" 0.0150  0.0007 0.0003" 0.3377™ 0.1866™ 0.0809™ 0.1255™
A- Salted egg white level 1 <0.0001 0.0013  <0.0001 0.0004 0.6875 0.1272 0.2413 0.3804
B- Salt replacement level 1 0.3465 0.0767 1.0000 0.0002 0.3450 0.5891 0.0386 0.0530
AB 1 0.7434 0.4550 1.0000 0.2710 0.1953 0.1272 0.1114 0.1061
A’ 1 0.3679 0.4791 0.0845 0.0579 0.1009 - 0.6989 0.8739
B’ 1 0.3989 0.6931 0.2223 0.0109 1.0000 - 0.0705 0.1289
Lack of fit 3 0.1594™  0.6540"  0.5832" 0.0598™ - 0.0033" 0.0042° 0.0018"
R’ - 0.9399 0.8212 0.9287 0.9421 0.4956 0.6058 0.6953 0.6471
Adjust R? - 0.8970 0.6935 0.8778 0.9007 0.1354 0.3242 0.4776 0.3951

L { y 4 9
HNELYA - Significant ﬁﬂ?ﬂill%ﬂllui'ﬂﬂﬂgﬁ 95

ns C = A 4 v
Not significant NANUBDNUTDYA 95
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ummaamﬂuuuam UNWADA (ﬂiél §79,2552) Lm?’.ﬁE‘T?Jﬂ”liTl"l,ﬂﬂJﬂ”lﬁiJﬂigﬁﬂ‘ﬁﬂTiﬂ‘ﬁU18
1 1 1 X < 1
(Coefficient of correlation, R%) ¥amaouaues HAmwnna 0.6 Faudaliimundeyannmsnaaes

o o o d = ] 3 a 2 ] S a
fc’n:uﬁaunnmmmﬁuwuﬁmmﬂimm%mnmmu uazﬂnl1mﬂ131/1mmumﬁamm"lwnmmu

A = v < Y 1 =l dy A o 1
ERREGE LLazfnﬂ’NNLLGINGU’ENUlﬁﬂi’é]ﬂvlﬁllﬁllTJL’JEJulH Iﬂﬂiuﬂﬁﬂﬂﬁ@ﬂufmﬂﬁ‘ﬂ‘ﬂWHWlLﬁﬂQﬂgﬂugﬂ

AUNINIAIE09 (Quadratic model) AdLEAIIUAITINN 4.4

¥
A a

~ A o Y- A A J [
AT NN 4.4 E‘TiJﬂ1i‘1/l‘1/l1'Ll1EJi]1ﬂﬂ1iol“]ﬂ‘ﬁW‘l!1/]N’J@]E]‘]Jﬁuﬁld"’llﬂﬂlmﬁzﬂi]i]EJ

Dependent
Equation quadratic models R
values
Color L* = 61.65+0.75A+0.073B+0.035*AB-0.075A°-0.070B" 0.9399 (1)
a* =7.71+0.10A+0.042B+0.023AB-0.016A’+8.875E-003B> 08212 (2)
b* = 17.61+0.026A+0.000B+0.000AB-6.000E-003A"+4.000E-003B° 0.9287 (3)
Texture Hardness = 4999.67-130.29A-146.05B+34.27AB+49.24A°-74.71B° 0.9421 (4)

NUU - A Ao Salted egg white level (%) ; B o Salt replacement level (%)

M13197 4.5 naastoya Iagld Response surface method (RSM) 1 ldanmsvie

Response variable Optimization of condition
Goal Lower limit ~ Upper limit =~ Predicted response  Desirability
Salted egg white level =~ Maximize 30 50 50 0.5920
Salt replacement level =~ Maximize 35 75 65.21 0.5920
Hardness (gxforce) Maximize 4664.07 5312.46 4842.10 0.5920

o A a Y 1 =~ 9 a dy AAa

maineaamzimunzaylumseaa ldnson lvanfeuun Tasldmatianuimnovaues
¥ . 2 a ' S S Y A v aw
A28 11 5UN 35U Design expert 1UN13NAADIUILN1IUI1910AT Desirability FuluWansuninIve
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g S 1 I a
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(Z 1 Y
M98 (30802)

Back extrusion

force (kg)

Carrageenan 0%
Carrageenan 1%
Carrageenan 1.5%
Carrageenan 2%

Carrageenan 2.5%

0.71+0.24"
0.73+0.14°
0.7420.95"
0.88+0.24"

0.88+0.40"

Color Texture
Hardness Springiness Cohesiveness ~ Gumminess Chewiness
L* a* b*

(gxforce) (sec) (gxforce) (sec)
62.46+0.18°  7.85+0.16" 17.63+0.54" 4829.30+107.07° 0.81£0.01°  0.80+0.01°  3863.44+60.07° 3121.66+17.27°
63.4740.21°  7.64+0.50° 17.65+0.60° 4984.87+176.72"  0.7520.01°  0.76£0.01"  3788.53+63.72° 2848.90+52.46"
64.34+0.13"  7.78+0.74° 17.53+0.63°  5838.23+196.19° 0.76+0.01° = 0.76£0.01"  4437.05+41.26" 3354.53+41.26"
64.35+0.55" 7.80+0.47° 17.57+0.12"  5914.34+135.93" 0.77+0.01°  0.75+0.01"  4435.76+49.98" 3436.67+49.98"
65.34+0.11"  7.83£0.33"  17.37+0.95° 5986.89+116.45"  0.79+0.01°  0.74+0.01°  4406.35+33.21° 3472.16+33.21°

a-e = 1 A Aa 1 @ ' A v o W aaa o A oy )
X HUIYO AURAINUANVUANA NN UDY NV UITINYNNADANTZAUAINFDUUIBYAS 95 ‘luuujﬁ\j
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A19814 (%’aﬂaz) Back extrusion Color Texture
force (kg)
Hardness Springiness  Cohesiveness Gumminess Chewiness
L* a* b*™

(gxforce) (sec) (gxforce) (sec)
Xanthan gum 0% 0.71+0.24" 62.46+0.18°  7.85+0.16"  17.63+0.54 4829.304107.07°  0.81+0.01°  0.80+0.01"°  3863.44+60.07" 3121.66+17.27"
Xanthan gum 1% 0.54+0.71° 62.34+£0.28°  7.68+0.50°  17.63+0.43 4937.34+123.71°  0.7120.01°  0.66+0.01°  3258.65+60.91° 2313.83+54.95°
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*sample

a

d’ =) tﬂ' % (%] L} 1 an
iWio A = USaveanialalasnaosnn 1y sasNoUAaI10619 ¥ilIe aaans
B = 15uaveenialalasnasinnld lasiesnny Blank wiide liaaans
Y 9 a 1 s
N = AU UY09nIa La 1aTAa0In Wiide Uosuea
4 1 1 %
W = 1hmiinanedie vite nsu
%1 v 4
14.007 = hwnsineruyadued lulaswu

Factor = A 3QUMNHINZ T 6.25
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v-3 mayanzHdinaluiu (AOAC, 2012)

J
gunsol
A o = A ° '
1. 19399990080 NALYN 4 AU
2. 1n309ana Ty (Soxhlet apparatus)
4 @ o vy
3. gUnsaigaana luiu Usznoudan

[

WaNA (Extraction cup) w¥ou Rack

©Q

D

=h.

Audleana (Extraction cup holder)
- 1uia (Thimble)
v a a
-Aa9nNNULYa (Thimble holder)
A ]
- IATBIAIVANANNTOU
¥ [
S EGMIPTGEY
A < ;
- 1AT93IMANULEY (Cooling tower)
4. NITAENTOUVDS 1
S o A g . <
5. 10ANUADA (Boiling chip) 2-3 1A
6. aov Tl (Hot air oven) NAdugugUNYIIA
& i
7. To@AR AU (Desicator)
=
GARIGE
a =} = 4 . A A =
1. UTas@eudmos (Petrolium ether) NUYAIADA 40-60 DIAUF AT
an
A5MINA00Y

a =

- N @Y ) . ~ < L qgva
1. ouiintne$ luiiundoun Boiling chip Ngaingil 130 osauaaidod Wi 1 92 Tus Naldaulu

dy "1 Eo} % d' 1
Tn@ﬂmmﬂm LRAZUUNDUINUNNUUUDU
s o A ' & A Aa = o 1% o
2. Gmmamwau"lamm“vu (aqumwgm 130 D3R usaLsge UIU 2 ‘H'JI?N) uaddseuna 3 NS
3 { ' o 1 1 a a .
VUNTTATHNT BN Uuﬁﬂumuﬂﬁuuu@u ﬂWﬂWﬁﬁ@ﬁ}’JﬂﬂigﬂTﬂﬂﬁ@\iﬁlﬁcluﬂlll‘ﬂﬁ (Extraction
thimble)
v o o = = J o a aa U = 4 @ 1A A Aq 1w l
3. mammazawﬂngaﬂmmaimuau 150 yaaans Glﬁsluﬂﬂlﬂﬁ)iulﬂluu mmmuaﬂﬁmaﬂn
= 14 [ Y o d‘ [ o o [ v 4’ 4’ o
Llﬁ$°]Jﬂlﬂﬂﬁul“llllu!,“lﬂﬂﬂlﬂﬁﬂﬁﬁﬂﬂuhlllu VI']ﬂ']i?fﬂﬂ"l‘llﬂJuﬁ”I‘JJT‘llillﬂﬁ‘JJEU@\‘llﬂiﬂx‘] WDATULINTUN

a

=1 4 Y] A =\ Y A a = = 14 ) Yy a3
umﬂai”hmu"lﬂ@qummu 105 DALY T %mmmwaszmﬂﬂimmﬂmm@i@aﬂ ‘nﬂm&u

U

X 4 ¥ v A 4 = o J I @ o ]
GLuTﬂf]ﬂﬂ'nll%u AU UNUNINDT IAUUNN Llagﬂ']ugmﬁqlﬂaﬁl‘:ﬁu@]ﬂﬂluujuﬁjﬂﬂqq
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MIAIUIN

v o

Y L} v
1l‘§mmllmuu (%}’08618)=1!"I°Vi NAIDY NV ANDU*100

v o v

9y
WHUNAI0Y1

v-4 MIUAHNYINaud (AOAC, 2012)

J
gunsns
A o = A o '

1. 1030959021089 NALON 4 AN

v £ .
2. D39nT21UDY (Crucible)
3. e liharunugungi 18 (Furnace muffle)
4. Hot plate

A
5. 1A (Tong)
Aad
IBNMINAaeg

A

) A 4 g9 A ~ ) <
1. 1910280310 09NURA AT A 010 A UM NN 600 D3rsarFae 11 una1uIu 1 52 Tug
Y o Jya c&’ < %} o =1 =

uaai vienlulagannuay saiminazea aatiunn

@ %’ v W ] [ 1 9 g o %’ =
2. %¥1nina 10619 3 5 laludlensuides Taegw 5 1 uazaaliunn
3. 1H1@19819DU Hot plate (M ludanniu) aunuan i

o = A = 3 < v w [l 3 A
4. lwnguwgi 600 esrnisaBed Huna1IY 8 %7 119 aUNTzNIAIENNMBIuTYIGT0
=
T

a9 & o g ¥ d & YDA v & o
5. AUDAYNTSLUBDIIININ N ‘1/]111’“81!11!1‘3@@?]31%%“ UAIBIHUTUHUNUBIDIINILLUDINAILN

= % o A 1 ) L s Y o
UNNHUPNUU WD AU BSIFUAIDT AIaUNS
MIATUIN

9’ 1 QU
1510081 Gosay) = 1niina198191aUNIx 100

v o ]

Y
WINUNHIDY N

v-5 M3BazdinfSinamslulamsn (AOAC, 1999)

NMIATUIN
2 - .
Wuaas Tu'lawsa Govaz) = 100 - USuaausu Gevay) - 1ilsau Govaz) - Usuna luiu

Gowvaz) - 5t Gowvaz)
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v-6 M3InzHmILSnannasluziaaelsd (AOAC, 2012)

d
gunsos
1. Hot plate stirrer
2. Magnetic

Y
3. 115¢ (Burette) Y119 50 UaaanT HAZVIA (Stand)
= 4 A Aaa
4. TiNNBIVUIA 250 Haaans
5. A3IINT O
6. NTZATHNTDAUVDS 1
2 ] = ° 1
7. 1AT09HIDLIDHA 4 MU
8. ¥IA3 %1 (Erlenmeyer flask) Y119 250 Naaans
9. uHUNIDOA
10. Yiilar
9 %

11. ¥oUANANT

=
a15ndl

a I'4 4

1. Fares luasn (AgNO,) 0.1 Tua1s
2. Tnumaideon n Yo lwenua (KSCN) 0.1 Tuars
3. Ferric indicator
4. n3a'luain (HNO,)

ad
IBN1INAAN

'
v v 1

1. Fadmeeralvurufudan 1 nu aaluvaagilas] sniudiniwiin nfuRudanes lunm
(AgNO,) 10 Hiadans uaznsa luasn (HNO,) 10 Haddas werlmdnu

2. 18 Magnetic asluviagiyunladronsosd 1han@unu Hot plate vuazate szuia 10 u1d
smifuldesiia 1317

3. 111NT09AINTLATHNTOAULDS |

4. 14 Ferric indicator 5 Haaans

@

5.1 1 laumsndu Tnuna@on 1nTeloenua (KSCN) awnlaswiluFuasdy WuiindSuw

Twunasey e leguuanly



MIMUIN
Psnaunie Gooaz) = 5.8(V,xN)-(V,xN,)
W

v, = 5navessanes luasn (AgNO,) 114

Y 9 a 14
N, = AN NTUURIFas 1unin (AgNO,)
v, = Fnaves Tnuma@on Tnlelsouua (KSCN) w4
N, = Anuuvuves Inunadon Inlelvouua (KSCN)

9

W = U1HUNUD9A10819
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vV v A

¢
-7 mﬁmswwqmmwmm% a¥HAY (Raw meat batter) (Chen tasn, 2015)

ginsal

1

2

3

4

5

6

7

. 1A304 Centrifuge
. oA Centrifuge

a

. DNAIVANYUNYI]
Lﬂl o'/ = o ]
L IAT0TIALIBIA 4 AUNUS
9
. Fouauauae
. ATTAINATOUVOS 1

) é’auau%’au (Hot air oven)

ad
IHNI

1

2.

7.

8

1A 1nIuANRUHANT 80 DIFITAT

o v K

E4
UInUNHana Centrifuge LS UUNNNA

PN

3 o 4 o v . @
-Fahvnuuames 3 a5u laluraen Centrifuge Laziuiinma

° 1 ) 9 ' A = 3 ~
. 11Ma0A Centrifuge ‘lﬂiwmwmauiumammuqmwgw 80 B9 IsaLed 1ual 20 WIN

o @ 1 F) ~ ~ I =1
A8 HYUKIBIN 500 rpm 11 1aa1 3 Wh

' Y

MM FRNWINNTEAENIUUDS 1 nseatiunn

v H Y A
A1 adA Centrifuge NUUNTEATHNTON (“ﬁmmm‘wummuau)

v 4
. Lﬂﬂﬁ%ﬂﬂdﬂﬁﬂ\‘ihlﬂ“]f\?ﬂ?ﬂl&ﬂllﬁ%%ﬂﬂﬂﬁﬂ

MIAIUIN

2 ¥ o3
navouraInivuanlaseeon (Total fluid release : TFR)

%TFR = Weight of towel paper and fluid release - Weight of towel paperx100

Weight of sample
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¥-8§ myIamnnilunsa-a1a (Bloukas uazae, 2000)

d
gunsos
A
1. 113903 pH meter

2. uﬁm Blender

Y v
o U

3.4Ina

J

4. UNINBIVUIA 100 Haaaas

2

)

5. Ny
ad
IBNI
o J @ X > o A aa Y A < a ~
1. FULUAROS 20 N5N YUNANAVUINAU 80 Haaans AletAT04 Blender (T113a1 30 7N

v 9 A A a 9 o 3 o =R
. 39RYA TN pH meter NYUVHNHDI Tagh 5 ¥ LAZIAVUNND

N

ad a d
IFMIUAINSH

v ] ] 9
1. A Cal NATOI pH meter IUNTLNIVU Ctl

v
[ v 9 a

: 2
2. 9 Probe 8411 pH7 @ Enter 509U Ct2 510§ 819 Probe A2011nau FuA 101wy
1 1 SOJ Q'J U =)
3. 9 Probe a41u pH4 nA Enter 50911510971 Slope 319 Probe #8108 1 U073y
1 = Jd o 1 ' o v K
4. 90 Probe a3 luiinines@ie619 na Enter 921/310771 pH 41113 9A1U 7N
HWIEIHE
9 =\ Aa 1w a9y
- pH buffer Apligauirgiiinugmngiitos

Y ¥
- luvuaeumsia aoaldaarlumu 10 ui dupudeatlansoaaziing Calibrate 11y

92

9 9 ] v 1
-l c2 upvy B3 1 tlamsodaziinig Calibrate 1nd o189l 1a 1988w pH buffer 114



MANHIN A

AHAaa

d
ﬂ1538ﬂ51$1’i1’nﬂ§ﬁ%33‘ﬂﬂ1

v
A ¢ v

a-1 msﬂnaﬁm%ﬁ'aumémﬁm‘lumms (Total plate count; TPC) (AOAC, 2000)

U

d
Jaauazainsal
1. 1081991113 25 NTY

d' [} dy Y a aa
2. 0.1% Peptone water NN ULDLLAI 225 UANANT

A tg v a Aaa
3. 0.1% Peptone water NNUBBLAT 9 UDAAAT

<
4. 1UDIMITLAUN Plate count agar (PCA plate)
2 2 -
5. 9111510 8LYD Plate count agar N ADULKIAY
dy A dy Y
6. MUNIZLIYDNNUYDLRA
1 Y
7. NN N
8. Ule wuna 1 1iag 10 Uadans
9. nlatlulanlFuds
10. 70% UPANDIDT
= 4
11. NN g
12. “aoaANAaed
! %)I a

13. ONUINIVUANYUTIHY (Waterbath)

Y
14. @9,) 110 (Incubater)
Y & o
15. HUDUIANUAY (Autoclave)
) &
16. YOUTUAUIQATNUYD
A
17. 1593 Stomacher
d‘” é’ o U =)
1M 13tasNyaLlasa1IaLaAga1t IV N

1. drsazaretmes iy Iau anududuiosas 0.1

Y 9
2. 9IM1310891%0 Plate count agar (PCA)
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4 2 A
MIAIBNDITIILANLY D

< [ 1 o a aa I :&‘
1. 1913 83 Peptone water 0.1% 1a8%3 Peptone 1.0 n51 aza1sluiiinay 1000 Hadans 1 ilwiiie

a

= @ @ I ¥ T 1 ¥ . & v K A = <
@enulsy pH 1918 7.2 + 0.2 nuivlauaa v llieainyengungil 121 esrusaidod 11y

U

AU 15 U
v 9 Y v
2. ¥991M131889 PCA 23.5 n5u azaneluiinay 1 ans

o & I X
3. mmaﬁ’muﬂizmmwmﬁmwaazmwm

=1

o ] &’ Y = [ a = I =1
4, m"lﬂmwalummmmmmw UNHU 121-124 o9 ussaised (1unaiuu 15 UM

E]

a =

dy dy Ay ¥ = I ' 9 ' ow =
5. E]TVHSLaEJQL%E]‘ﬂllﬂi]zMﬂ’ﬂmﬂuﬂiﬂ-ﬂiﬂ@’ﬂﬂﬁ!ﬂ/ﬂﬂﬂ 7.0=£0.2 NYUNHN 25 DIAUKALKY T

U

MIIAILNAIDL1IDIHIS

~ @ 1 9 o o % o [ J Y A g 9 o 1
1 w3eualeg1dldnsen Tagninis¥etiniin 25 nsy I¥Fouauauaanauyoudrdnla

v 2

QINAAANNAIUMTAUYD 1AW 0.1% Peptone water a4 11/ 225 Uaaans

o Ad v A ~ 3, 2 o \ A <
2. i IR ua281n509 Stomacher 1l5zanar 2 wiH Tuduneuiiaisazaloaiodnzgniaeiuily
1:10

Y (2 1 =y a aa 1
3. l9lnlagamsazaieaded1ee1nis 1:10 Ysuas 1 Gaaaes laaslurasaissy 0.1% Peptone

A aa 2 o : ~ ] X
water 9 Haaans 12 18A131399149 1:102 911 Dilution aoiilir 10°

(4
G 54

Y a d a
ﬂ15ﬂﬁﬁﬂuﬂﬂﬁu‘ﬂiﬂﬂﬂﬁuﬂﬁﬂﬂlﬂﬂuﬂ Pour plate

Y Y 1 A d' A A aa 1
1. Mﬂgﬂm@ﬂmsazmﬂmasmamﬁmmmammmmzau ANMNIIBNAY 1 Vaaans ldasuu

3 A j’ Y A 2
NIUNIZLBDNHUBDLD I AIINBD AL 3 K

v 4 &l { a o e )
2. MAVAID MR T PCA Nriaoutiasgungll 45 ssrwaided hlddied190misnszag

o 9 9 2 X <3
mmuTﬂﬂmguulﬂmwmuazmwm ﬁﬂ“lwmwmamwaum

=

o [ H a = < &
3. i hhiuiiguvgil 35 osrmwamed 11ua1 24-48 37 T4

E]

@ o a A A ] 1 =} g‘/ ' A =
4. ma%u‘ummuﬂqaumwmmmuegiumq 25-250 Ialail/au vnduminmasluanuie

{ o a s o o a PR 3 o
fl]"lﬂﬁlﬁ‘lﬂ%ﬁlliufﬂi@]i’ﬁluﬂﬂauﬂdfJ ué’ﬁmuammmuawgauwdsa JNUA ﬁﬂﬂmwmﬂmmm

a

TnTaline01115 1 N5U (CFU/R)
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msﬂ53%ﬁuﬁm’miﬂiaﬁuazmsﬂmmwa

v ' c&‘ o Y LY a dy g Ao ~
HAIINUUTOA A UANA AT #5291V TaTatl uueIueImIsiaeuwe Ns1uIu Ialadl

[T

Woona1 300 Talall durmdwaulalalinesins 1 niu (N) mugasasil
N = C
V(n,+0.1n,)d

=\ o AaA v c&‘ g’/
130 C = wasrwvadsuu IaTatmivldluaumnzFenanua
H 1 4 g 1
V = 1531105 (ml) vea01m13n laas I lusms@surousnazau
o d' v A d' o Y o =
n,= NUIUNUNTZAVRRINUINNMTDTIWIY Ia Tall
o d' % = d' d‘ ) [} ) =
n, = NUIUNUNTZAVToINNFoINhtuT U Ialall

v A A o v o =
d = szaumevaus iyt vIula lall

7 v

° o ! ° o ' ' X
TeunamsaiuIaus i unleuisdian 2 AU 521113 1.0-9.9 ﬂmﬁ'w 10

o

d’ A o w [V} 1 ) 1 dy
LU® X AD [AVINNIEN mm@mamimmmm'lﬂu

[

15 snnulalatiminldanseaumenaszauusn (10°) =171 nay 194

snuTaTatiminldnsyaumeraseauans (10™) = 14 Hag 20

a A

H 1 % i‘ 1 =)
3asvesennsilaadldluevins@euvsuaazaiu = 1 Naaang

N =(171+194+14+20) =399 =181,363

1x(2+(0x12))x107) 0.0022

9
[ Y

= o Y < 5 v o
Windesenuransasniy ldiu 1.8x10° Talatinensy



-2 ﬂ‘liﬂi]iﬁ!ﬂﬁ%ﬁﬁﬁﬂ Sallmonella sp. (AOAC, 2000)

U

J
Jaquazainios

Q

. AIDYBINIT 25 NTY

[u—

2. nla vuna 1 uaz 10 Haaans

3. apaudIniourhila

4. ’ﬂTULW']m%ﬂ (Plate)

5.9ne1e

6. mtﬁmuaaﬂ’oaaﬁ

7. NIt (Loop)

8. Fouduauad

9. ﬁ')”l\?“l’iﬁf]ﬂﬂﬂﬁ@\i

10. VIANUAIDEIUUIA 250 HAnans
11. thnfw

12. leraq (Slide)

i’)‘l‘l”n'i!éﬂ\‘i!%i’)

1. Trypticase soy broth (TSB)

2. KOVAC’s indole reagent

3. Rappaport-vassiliadis borth RV 10

4. Xylose lysine deoxycholate (XLD) agar
5. Trypticase soy ager (TSA)

6. Triple sugar iron (TSI) agar slant

7. Motility indole lysine (MIL)

8. Selenite cystine borth (SCB)

9. Nutrient agar (NA)

10. Salmonella-shigella (SS) agar

11. Lysine-indole-motility (LIM) medium
12. Antiserum salmonella (polyvalent) A-I

13. Muller-kauffmann-tetrathionate-novobiocin borth (KMTTn)
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A a d 4 X a
IEMINTNIATLH Salmonella sp. iornuilonlilvnufudy

a [

oy 1 < A a S { .
1. m"lwnmmu 25 NJY mii}aﬂuqaﬂaam%a LRV REIGENE L) Trypticase soy broth (TSB)

S a =

Yswna 225 diaaans Aulddumaudnnu duiguunil 37 ossusaifod

£l

2. 7ilaam0819 1 Haaans aslue1115 Muller-kauffmann-tetrathionate-novobiocin borth (KMTTn)
118z Rappaport-vassiliadis borth RV 10 Uufigaivail 37 ssrusaioa 1Hlunan 18-24 $21ua

4 X o 1 R
3. VYLEDINNVADANIDYTIUYD 1 gﬂ (Streak) awummam‘h Xylose lysine deoxycholate (XLD)

a

agar 1l¢ Salmonella-shigella (SS) agar ‘Lillﬁqm‘ﬂﬂll 37 oarnisartea 1Hhunan 24 1134

Y

% P

4. WelaTailiiidnvaznan veviden 1a fuie liflsaddasanarsvesnisiialalasouda lis
wazaadeiie1nilu Lélﬂ;"fJ Salmonella sp. 941U UDIMITLAU Xylose lysine deoxycholate (XLD) agar
1ag Salmonella-shigella (SS) agar o898 5 1alall

5. N4 (Stab) a aluen ﬁléﬂu%@ Lysine-indole-motility (LIM) medium L8 2 (Streak) a9UU

=

Ao ms lunasae11151009 Triple sugar iron (TSI) agar slant YuAguvgil 37 ossisaiGod
< @
Wuna 24 %2 1ue
Y 9
6. M8AT1582818 KOVAC’s indole reagent 8314011151028 4438 Lysine-indole-motility (LIM)
Y
medium LAEATIINALYD Salmonella sp.
dy A L] o = a ax 7 . . o
7. Fonasdo iU Salmonella sp. NN INATOUNIH 153N81 10075 Slide agglutination 1A
k4
NINATOUITLHINUFDNVLOUALLSY (Antiserum)

i Y
8. 1A Antiserum salmonella (Polyvalent) A-I U a'laded1eay | MoA 1LAZIVBAFDN Triple sugar

9
iron (TSI) agar slant ¥IMATOUNY Antiserum NI IR UA Tlunvares ase Funalgasensdu

' 4

A a <3 a 29 ' . | a a =
nquy MmAavuIzm U 1e1U9a1 30-60 7N NIANASNOUAD Antiserum 191U UFHATaFHANT

5NN Salmonella group A 84 Salmonella group |

TSI LIM

slant butt H,S gas lysine indole motile

K A +/- +- + - +-
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ﬂﬁ?ﬁ]ﬁ@ﬂ%]ﬂi’)ﬁﬂilaﬂ\u%ﬂ TSI

K
A

H,S +

H,S -

Gas +

Gas -

. I=p= A I~

= Alkaline Ja1811a0@ (Slant) Y03 TSI U FUAIHT OBUWD 1Y

. Y = A
= Acid AUYa9a (Butt) Y94 TSI 3 UAHAD4

a A o [ % S = Li’ 1

=luviaoa TSI vznaaznoudaveIn1y lalasuadalng ¥u%o Salmonella @I
Trnjazdnalina +

1a A o d' 1a 9 () [ 4
= lhiRaaznouadluvasa TSI Hioann lumnamsadamalaTasmusalua

=1 o Y d' i‘ 1 1 kY] [] g
= finoemAauJuUD TSI 1HDI9 1% Salmonella dulvgiamnsonindosiiinia
F) k) [ ~ I Y

ng Inaudqldnsanazmmiouaniios

= lunwuvlesormealunasa TSI Gu19% 1513 1wa -)

mnaaumnmmssﬁms% LIM

Lysine +

Lysine -

Indole +

Indole -

Motile +

9
v

A A dy =\ L4 .
= HaABIMT VXU TNNNINNA 11109910150 Salmonella v 3ton 193 Lysine
1 . ' 9 & & s = <3| 1 X~
decarboxylase laldne Lysine danaliomsiaoawo Lysine HaNnuuaannIuiing
o Y = I3 a a o o 1 a1 2 A <
14 Bromeresol purple & 141iluduaiameos lusiisasnaiuaz Uau9a9i pH iy
A =] 2 2 &J = Jd o dy
na1e wWasududiianniu Fa¥e Salmonella o lasidai
A A A XA = s .
- aAR s NamaeY iesninenyiimsnagen luTiteu 'ty Lysine
12 4 ) 4 = 1 3 [ Y
decarboxylase 1Al Y 193 Lysine deaminase &49¢ 1eioe Lysine 41119 pH ¥09011113

° o { I
f1ad Urain 1 Bromeresol purple tasuiudiviaod

aa S SN 3
AU T RIUTIH AR 81 TALIA

W
1Ta A dy é’ [ ¥ = dy = 4
"lmﬂﬂmmmummsmﬂqwawawaﬂmﬂﬂﬂum BUYD Salmonella %z“lumau“lw

9
( o

Trytophanse 39%na1{Ase1n U1 TAtn

9 1] Y
=1100A91M13 LIM 92YUNINA0A 1H3010E0 Salmonella a1y lvajaziinninwaan
y 4 e e X v 2 2
I lumsinaeun A9WLIINg stab 1300311401415 LIM ud1umiziye lagie

Salmonella M3 QYIZIAAOUNDONIINTOV Stab TUNANANNNI
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MANUIN 3

uunagaumIdssannanna

nuunagaunNlszaInauia 9-Point hedonic scale test

FoRNATOU Y18 /U1 WNEA

o)
L‘,e
=).

218
Q

d' a (v} d 9 1 =
vowanHaum ldnsonluvaieuwin

Auugiin : nannadeUAles NANE UM tduonaa Iizuuuanuseu luuAaz AuANYME

a o 4 a o 1 I %‘ 1 a Y 1 ]
VBDIWANNUN ﬂ”liclfll@]’J’f)fJ”IQWijslm9%}6\1é}']\‘l1J'lﬂﬁl’JEJ‘L!1E‘T$’O'lﬂﬂ?)uﬂ”li"]mﬂflﬂmﬂiﬁumuﬂ

Taofmualdseauamnannuyoy

v
=

9 =¥oUNINNYA 8 = ¥OUNIN 7=you1mnany
) = ' 3 9
6 = ¥OUIANTIDY 5 =180 4= Tiyourantioy
3 = Tiyouthunais 2 = ligounn 1 = lurevunigea
g o T
sHan 9819
AUANHUY 860 245 573
=
Gl
nausa
FAWIA
g 4 U
ioduia
ANUFa TABT I

AUz
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MANUIN D

TuneumsIAsENdIsgInHIUMsANIAIBNdeganssAiUUFeINIIA

(Scanning electron microscopy; SEM)

a d d
-1 MsInNztilnseaielaslindesganssAuDUaINI 1A (Scanning electron microscopy;
SEM)

@ o 4 J 1 o A ag
Wﬁﬂﬂﬁ"ﬂNﬂ/!"ll'ﬂ\iﬂé%\’l%qﬁﬂﬁﬁﬁi!ilﬂﬂﬁ@ﬂﬂi?ﬂ (SEM) ﬂi%ﬂ@ﬂﬁ?ﬂ UHaINUUADLIaNATOU

'
o Y A

a adg A Y v 1T ad Ay v 1T o A U
\11/]1?71“1/]Wa@]ﬂlﬁﬂ@]ﬁ@utW@ﬂ@ualﬁﬂUﬁgUU I@fJﬂij?JfJLaﬂﬁiﬂuﬂul@%’]ﬂllﬁaﬂﬂ’]iuﬂ%$gﬂlﬁ\1

=D,

1T ad 1 J

9 g’/ o [TA= A o Y
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A19819 Color Texture
Hardness Springiness  Cohesiveness Gumminess Chewiness
L* a* b*
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Salted egg white 67.36+0.10" 7.75+0.32°  17.58+0.11° 5890.81+111.69"  0.95+0.01°  0.90+0.01° 5325.29+52.90% 5037.70+55.30™
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7-FRESH 64.33+0.59" 11.6740.26°  17.80+0.50° 8323.874464.51"  0.92+0.01°  0.77+0.01° 6411.04+408.50" 5926.29+£192.68"
BKP 66.02:£0.56° 11.09£0.31°  25.84+0.70" 6173.014829.77  0.9120.02° 0.72+0.02° 4461.71+542.13" 4084.94+580.15°
BUCHER 56.62+0.62° 13.42+£0.80"  14.26+0.53° 16310.88+1736.68"  0.95+0.03"  0.66+0.02°  10848.73£1367.60°  10349.20+1566.41"
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