lasvnas

- d - ¢
n1siSeun1sdasuiwoaldSuuds:zaunisiu

dolasonas

doddn

n1addn
dnasdnun

nIsweuulwannnunlvnonlnnouwaundosigoiasulusau

9nlUs@Aundinaso tazlggnowowsousuus=niu

u1vaD oun 5u05 6032515923
u10&d1d undas uryao 6032529723
u19d10 osturun - lg@Eon 6032561723
ialulagnivonis

2563

]é ;2;
m— — T

UVHULALUNGEEDaN UNIVEROSILY

AMHNIWNEANS -~ YENAINSNIUADINDIAY




ANSNAIUINARN g LA nantnfauNauLdesIT1asuIUSAUIN U AUNINED S

gazldvranansausuusznu

1ng

UNET B TUAS
UNE UNFT  Yayels

WA A5y LAl

8719159NUINW

e32p

uAEns195ed As. A3y NSy

euiluduniaedasinsnsdeunsaeudiiowsulsyaunisel
AurangasUsaInermansdnda avivinalulagniseng
A1AIBUNALULAEN1991973
ANIEINGIAIENS IHAINTAIUNINENGE

UsgaUnsdAnen 2563



Development of ready-to-eat chicken breast ball with

rice bran flour high in protein rice porridge

Chawana  Rimkeeree
Noppasorn Boonsong

Warunya  Chotichuang

Project Advisor

Asst. Prof. Daris Kuakpetoon, Ph.D.

A Report Submitted in Partial Fulfillment of the Requirements
for the Degree of Bachelor of Science Program in Food Technology
Department of Food Technology
Faculty of Science
Chulalongkorn University

Academic Year 2020



#29891U38

ne

#19179%1

AswaUNNARN g LanantANauNEL LTI ESUIUSAUNN U SAUN LMD
wazlvvInandausuUsEnIu

YA AU SUAS

U UNET iSIGN

[

a

WA Wy LuRYg

walulagniaens

919138NUSNYN {Hemans1a13d as. A3y nINmese

Un1s@nen

2563

e mAluladn1901m1T ANEINEIMIERS IAINTAIININedy

ayliflisenuetuiilvdnmiedasinisnisiseunisaeuiioauUszaunisol

mUnaNgasUSYy Iemansiadin a1vivnalulagniems

UszanUnisfinen 2563

........................................................................

(599A1@M312158 A3, V¥ FUIYNA)

FtInAIvIwmAluladniae1ns

(§98MansIse as. A3y nInngsY)

s =
aqﬂqﬁﬂﬂﬂiﬂwqiﬂﬁﬂﬂ']ﬁ



#T09UAY  NSHAILINAR SulEnanlndauNauktes1dEsuTUsAUINUSAU WA DS

warlvvINansausuUsEnIu

a ada

Tne P19E AN SUA

WA UNAs  Yayels
WA WYY LuRYg
#1913%1 wAlLlagN0N3
919138NUINYN Hemans1a1sd as. a3y ninmgse

Un1sAnen 2563

UNANED

@

nATeiFnwn st RansueEnenlnfeunauudssdaesulusiuanlusiudavdes uazly
ynmandensuUsenu Inedinguszasditoingueimalavuinislagianizoged siunalu siuves
wansfausilInenlnfeunasiiuyarvaudssidn Ingld Mixture Design Tunseenuuugnstindu 3 gas 7
fnsuUsuSunaatednviensranaudawmilen (Bnsdiu 4 e 1) luarine warutssitnn Ineluldn 1 @es
dwinsau 300 n3u vdendamiieuslan Ustneudae 2 dauvdn de helsnuazenlifeu Tnaidelsnves
Ténvia 3 gos usinahey fneuui wasipiosUsauviniuifesas 59.00, 0.50 uay 0.50 Mg dy Leldn
suaﬂ%”ﬂqmﬁ 1, 2 wag 3 SUanedvennsanadwileafifeuay 22.50, 22.50 uay 21.25 AUEIRU LAy
LL‘U‘iU%QJWOJI‘ZJ"UTJN\‘iﬁlmﬁlﬁﬂ%’ﬂﬁuaﬂaﬂgﬁﬁﬁl 1,2 uaz 3 f¥eway 1.88, 1.25 way 2.50 Audsy dmsuenia
foufdunaniiugiuiingdl fo oenlnfifesas 10.00 Wiufundesiifesas 5.00 wiutsUTumudsim
Ju 2 ey Tewenlifeugns A ldluldngnsi 1 futlidnifesas 0.62 uarenlifougas 8 Aldlulin

ans? 2 wag 3 dudssrinndesay 1.25 anduiildnenlineunussglugeaniiiwsndeainluriiunszuiunis

a6

sneydunsdseavanesiadian F w1 3 a1nnisusziliuilasiulagdiTenuinldnyngasilaudiisnu

Usgamdudandnendsiu dedudidedadonldngnsn 3 Fadugnsfidviunalusiugeiign Ao Su3um

TUsAY 23.16 nSua 300 nSuvautnudnius FadulSuiuiieawedinsuaimsuilailaniy Thai RDI

a

31nnsiasunsilasuilasaudinisadnienmuazaudiniqdunsdvendndueilinenlifounisiu

a

al s a ! s o I3 o &, '
ﬂi%U’Juﬂ’]iﬁL(ﬂ@iiﬁ%Q@iVl 3 5¥MINNNTSLAUTAYTULIAN 0, 1 ey 2 LhDU NWUINANANULUUNTA-ANS (pH)

a [ I3 o W

vosndndniiiorgnisiuinyinaen 2 Weou fuwwiliniutusgrediduddey (p<0.05) nandueiddnduiu

o

wazddwdoswnnTudiefongnisiiuinefiviudu Tnefin1vesduns (a¥) Avesdindes (b*) A1ANBNG
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ABSTRACT

This research studied the development of ready-to-eat chicken breast ball with rice
bran flour high in protein rice porridge. The purposes of this research were to increase the
nutritional value especially the protein content of chicken breast ball porridge product and
to increase the value of rice bran flour. Mixture Design was used to design the porridge into
three formulas varied in the amount of Jasmine broken-milled rice mixed with Glutinous rice
(4 to 1 ratio), egg white powder and rice bran flour. One pouch of porridge with 300 grams of
total weight or one serving consisted of two main components: rice and chicken breast ball.
The rice component of all three porridge formulas consisted with fixed amount of soup,
dehydrated vegetables and seasoning, in percentage of 59.00, 0.50 and 0.50, respectively. Rice
component of the first, second and third formula contained Jasmine broken-milled rice mixed
with Glutinous rice in percentage of 22.50, 22.50 and 21.25, respectively and contained egg
white powder in percentage of 1.88, 1.25 and 2.50, respectively. All chicken breast ball
contained a fixed amount of chicken breast at 10.00 percent, textured soy protein at 5.00
percent, but varied the amount of rice bran flour in two levels; namely, A and B. The formula
A of chicken breast ball, which was used in the first porridee formula, had 0.62 percent of rice
bran flour and the formula B of chicken breast ball, which was used in the second and third
porridge formulas, had 1.25 percent of rice bran flour. The chicken breast ball porridee, packed
in a sealed laminating pouch, was then sterilized by a sterilization process of F, at 3. Based

on a preliminary evaluation by researchers, all three porridge formulas had similar sensory



characteristics. Therefore, the third porridge formula which contained the highest in protein
content at 23.16 grams of protein per 300 grams of total weight, which was a sufficient quantity
for one meal according to Thai RDI was chosen for storage studies. The changes in chemical,
physical and microbiological properties of the third formula porridge during storage for 0, 1
and 2 months were evaluated. The pH value of the porridge significantly increased (p<0.05)
during two-month storage. When stored at a longer time, the product had a darker color and
was more yellow. The Redness (a*), Yellowness (b*), Saturation (Chroma) and Color angle (Hue
angle) value of the product significantly increased (p<0.05), while the Lightness (L*) value
significantly decreased (p<0.05). The viscosity of porridge significantly (p<0.05) increased in the
first month and significantly (p<0.05) decreased in the second month. The developed rice
porridge was significantly (p<0.05) higher in viscosity than the commercial ready-to-eat rice
porridge. The results of microbiological analysis indicated that the total viable count in the
porridge was less than 10 CFU/g and there was no contamination of Thermophilic spore-
forming bacterias including Thermophilic anaerobic spoilage bacteria and Flat sour spoilage
bacteria, which cause degradation in low acid food products (pH>4.6). The above data showed

that the product was safe within two months of storage.
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(Introduction)

1.1 aAnuddyuaziiunvasiym

Tniduomnsildumnuisuegrannluviviewds esniinssuaunsuanilidudou
Snvedssulsemuieuaziulssmuldvnie ehlilinldsumnuiouesiswioidios uinsuanlinas
ansnihldlasdeuflidenalunsgusarads uazdsenaufuiddiavesauluiagiud
FaansAmazmINTINLT fUsEneuNMIU eI snannansulSnndensulssnuiionauaues
AUABINITVRI UT AR 8813l5ARINNINTATTIANAIMILATUINITVRINAR A el LT nn o
Suusgmuiismheialvagnuitlundasusivianhouilaaiiuiunalusiu 5 nu fadudiides
indleifsutulsunailusiuiiasldsusotudadu 50 ndu vievssana 17 nfusonilsdearms
a7l Thai RDI fsiun $198anntiydvangias 3 kuuvheUsenansensisansisaguatud 182 wa.
2541

Uagtulszwalneddrvainnaisateiuguasduluddeandnselugvedlan 91n
anansitvessemalngludne. 2562 SUsuunisant1y 24.304 d1usu (@unAugdweendi?
Tne, 2019) Fanuinlunseuiumsadnuenainazldmantdunandnnanud Slndnnanaoeldn
Antuseninenssuiunsléun ayndnusseriuudaniefiGondt “im” Snussanadosar 105
SUEN%TW]:J’\‘ILiJgﬂ (Queen Sirikit Heart Center of the Northeast Khonkaen University, 2012) Tnevialy

o v )

Sringmilulfiduingavlugramnssueimsdad ilesngeuiluseansemsfifusglovd mis
0 uazilsegn withgtuilnuidenansatiunanisnausslevivesasemnsludnidsadde
$rumeuyed WU aan1sgatutinalunszuadon WinUsEAVEAMYEITTUUNIUALOIMILAYIEUY
fudhe samfsannisgeduluiuane s damalisziuneiaanosealudenanas uavantadeides
siomafnlsaiilanazmasaidon feUsznsiidndddtumuaulannguslnauniu wardmals
wAnSuatang e Wy thifusim Esuanuteusiluge seilugramnssumssdatidiusidm
wldnanaosldifuidnataiii vieudsdn Sudlefiansananansed 1.1 wudihindin
nsafmintuiiansermsiidussleninaneeialdun anslulewmsn Wiy 180 loerms uagluu

waisilawisUssnalnglunssususyudud, 2560)



dl 6 = o 1% v 901 Y v
A15197 1.1 29AUSENBUNWLALVD951917 (5oazlasuNALNLLIA)

6 = % g U ¥
9AUsENEUNMIALAN (Sapazlagtnyingia)

AV

Wsaw  lagdu e Teos  aslulalase
1AV 12.0 13.7 12.1 14.4 25.4
F1UNAUP 14.1 20.9 12.8 8.4 43.5
et 18.3 5.4 11.2 8.6 31.6
et 182 16 15.3 10.5 54.3
et 128 7.0 8.9 8.2 58.2

ﬁu'l: @ Connor (1976) ° Prakash (1996) wag © Youssef (1974)

femninuidenarsatiulfihsdnademinai wieadendnuldidunddutagfudionistam
ALATNYBI TS 1u NTUUUTIesdUsznavtaslutunsudlugniu (Hu uaz Yu, 2015) Mswiaun
Arauuilevaskdnsusiuinedmenisdusimatniituluuiin 5% wag 10% (Abdul-Hamid
Wag Luan, 2000) e?fﬂﬁwaé’wﬂuﬁmﬁaé’uﬁaLLa3ﬂmmmﬂmmmiﬁﬁﬁﬁu Snhadlasunssensu
NFUIINA

FetturiTeTsenniaundedasiinndou v senuliiviinalusiugs nedenld
WsAudundssuagldvnnaduuvasiusiuiddylunmaiuauaivedusiuliifsmeraniny
Fosnsvosguilaaluusasiionns waglfiudednuiauiiofuyaa Tngldidunily

dqulseznavvesantnneulundnfuilinnsausulseniuy

1.2 IUITaIAvaINIIY
1.2.1 Wariuaauamalnguinsvedinniausulsemuniensasulusiuanlusiugs
widnawazliving

1.2.2 Wiefiauaziiuyarwlesdnannssuunsenamng sy

1.3 YaULUA/NTDULUIANYDINTIRY
ponuwuuanslin laguusuSuadngau 3 wia lawn wlesrdn lune wazdatedn
yeuuzAnani il tilukiunszuaunsdeauldudesuslinndonsulsenu mnduissudu
Adnusd osdunazidengnsilmngdnsuiluiamse udnhgesildsudonluinme

wva =] a a 1% ! [ ' [ 1 1A
AaauURMLAineNnLarIaTInelaun arsuseneunanluemis Arrnudunsn-eng (pH) Ad



(Color) Fnmunile (Viscosity) USunauqaunsgniidinvavun (Total plate count, TPC) kagdiuiu

avesveawuafiseluanmsiiongnisiiusnw 0, 1 uaz 2 ieu

1.4 Uszlemifiaadnazlézu
1.4.1 nywanantimaaineamuazgadineidsuuladluveamansasilinfieny
MaAUSI® 0, 1 uay 2 1w
1.4.2 Wannansusil§niarunsanouausinudenisdunmalnruInsuay s

[J a aa Y al LY
aiugInvewuslaalutagiu
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a = av ad v
HUIAA NEEL BASITUIIININY IV

(Literature review)

2.1 417
Trudunandnnisnisinensidfyesasesivlneunogteniuiu Weswinnissming

! 14 ) Y v :J/ oA =2 LY v a
LLﬁBﬁQ@@ﬂ%W’JLUUiWEﬂWVIﬁﬂSUEN‘UiBWlﬂiJ’W]\‘]LLG] ammumﬂﬁﬁguu 'SZJ’]'ﬂuUiSWlﬂVLVlEJiJMa'mMaWEJE‘ZHEJ

'
U fa a

Wug leeateiugnlendgnuinian Ao 11aveuued U1veuusd 105 daunilaunaindwin

9 U 9

a [ v 6 Y A o v 6 o/ a = v &Y ~
DHINININ PN L“LJ‘L!W'Uﬁq“U'VJLU'W]“LJTU‘UEQ‘WUﬁqﬂJ'V\]']ﬂ‘U'TJGU’n@@ﬂiJga 1a8Lay 105 nugs WUTVITIIN

Ao o

105 91NRUST1Tanun 199 sueldiumaasslan U1avenusd 105 Wuduridseanfidrnyves

9 Y

'
= = a

Uszel esnniduaeiugiivanlaatulsendalne anvazianmesvesddiaieiugil de Induve

v A a & & v N \ a o ~
Aangluwme WeanansuneswrUsenauneluwdatinnuinddndius slulaanasslalamniusi Inedl
Usuaezlulagiied 10-19% aenwandlun1sien 2.1 wesanndusuiueslulaanvinliseninanng

wtMzgadudilatey 113alilleduianyuuasiniies (neideuasiauitn nsunstn, 2559)



M19197 2.1 MITALUITINUGAALAMAINTTIEN

gt AT (1Y) azlulaa (%) gaunniiudegn  AwAsdiudean
Ianuiasinily
Y1IPONULE 105% 7.2-7.6 13-18 i 99U
Y15 75 14-17 i gau
121 7.3 17-19 i gou
UnusniiL 7.3-7.8 14-18 i Gy,
T12gngeu (I1INLINY)
Y1UINYD 7.7 24-26 Uunan 99U
YIRS 7.5 24-28 f-Urunans 99U
na7 7.2 22-26 Urunans 90U
nu23 73 20-26 Uunan 99U
gNITUYI60 7.5 20-26 i Urunang
Fnansnuds Ganlsivdetife)
widedlngj148 73 30-31 i gau-UunaN
13’1313@19 7.6 30-31 i 9au-U1UNANg
IRDIUIPI123 7.4 28-32 F-Uunans 9oU-LTg
auilounlll 7.6 29-32 -Urunang wls-vou
Yuufase 75 29-31 -Urunans w9
nv11 7.6 29-32 i uds
nu13 6.9 30-33 -Urunang 99U
Unusileo* 75 27-32 i uis
Tl 7.4 27-30 f-Urunang w9
ANTIUYI60 7.4 27-30 -Urunans TN
GLERANIES! 7.3 29 Urunan 99U

¢ﬂl a o o a
NUT: NTUIVINTTLNYATUATEIUNIIULATYINIYATINNI I (2545)



2.1.1 eylulad
@vaaﬂaaLﬁuwaama%L%qLﬁuﬁﬂizﬂauﬁaaﬂgiﬂaﬂizuﬂm 2,000 Mg Houi
AuRUsE O-1,4-glucosidic linkage ﬁifmﬁfﬂimaqaaaﬂmm 10%-10° alulaadidnwarlassasraduy
unss annsodndssilunrunudulianaveserlilaadeduld Snvisdiannsnfnfizentu
ansazanglelonuliansuseneuBsdoudintu wazanusafinansusenoudeeuiunsalusiu wioly
Tundwelss (udiy Auds, 2547)
2.1.2 eylulamnfu

a I a I3 = 2 [ a v | a
srlulamnAudunedwesveinglaa ddnvurlassadiaduisiu lngdiun

Ly

JudunsaUsenaumenefiueiveanglaa 25-30 luana Weudusieiuse o-1,4-glucosidic linkage

' '
a 1% )

wazauilufsinuaziouiusieiusy a-1,6-glucosidic linkage uwinluanalszuia 107-10°
szlulamnduaiunsainufisenduatsazatslelonulviansuszneudsoudunie wseduinia (i

¥81 A5¥5ITUNING, 2541)

2.2 57117

$rifunanasslfainnszuiunisdaddn mndeyalull 2008 wuiiiuTuasingg
wiaeangmamnITNgeis 66 dusiu lnemlusiiignldiduingivlugnamnssuesdnd viedy
domdsdwiundieloth (Saunders, 1990) sgndlsfnudliifuiidendmiunmsuilaa fesan
fusnandulefiguarilomaiianisuuiouainiudendn (Luh, 1991) S1imfiyarisusgauly
swansemsnadvusylevdlenn WWsau Tty Teewis andu LaTWIsI9 (Saunders, 1990) lng
arsusgnoundnlusidndusmadsd asluleinsn 30.1-52.3% Loty 15-229% TUsiu 10-16%
ALT U 8-12% leD193 7-11.4% wazidn 6.6-9.9% (Saunders, 1990) NN 3ANYINUINIT
Uszansalunisiunziansemngommsuazuzsednld snvaduansildrelfiinenisul (Shoji
wazAz, 2001) vl dgminrldaiaduiiiuidn fusinanasslfidusndnadattu uie
wlssndn dagtiusimaiudeiihandnwnedddlunmsidelnesegvsnuideagnanis fo naves
nslutlasndniiunisadaiifunaunuidonylundnsusivyuanenuasaunmeesinduifliven
fmguszasdifiofnulenariiululdlunisldutsdmaumaiony nuansifouandiifiui

=
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w9519 TesAYsENRUARI8ENINALNULLDER WQUUﬂ’ﬁU’]LLﬁj\‘li’]“UW’mﬂ“ULUuaWiV]ﬂLLVIUL‘IJ@%%JURNQQ
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Junisansuyunisudn (UseAngd dufimun uae San 83gunsde, 2559)



2.3 Wshunamaas
WsAugundes viaillowlen ndnanutadamiomseddudu Wuemswdssunivsunm
TWsAunasauamlasuInises Wesniinsaeziiludnduasuynaie fvuandunisned 2.2 uaz
IS A & a v ! CY a a | o a
fansownsniiuselevudnvatsrialaun arstulawse leamns Ty Faiu wasussie Asuans
lum1s199 2.3 Fadungeusuitaunsasuusemunaunuilodnils lngluvinliinaise nis
Tsfudundemddmuienuvioinainivateusuunuuiisaviiuaglidsad varsvuinuwas

L4

' & ! " = < a & V1 = = o v aa !
sUnwdvalgllaudsuunaén Bnvivanansanngeladisuazisiangn Juilidundeslungur

Y

Mlaisudsemuilednivaznaudusenaus1ms (Hackett, 2019)

A157199 2.2 ¥ianseesdlululusiudimass 100 NSy

wlavDINTADTILY Usunas (n5)
a%U 3.98
lagu 311
Wilaszaitiu 2.85
au 2.25
valotiu 2.18
lolu-gdu 2.13
Inlsdu 1.88
Ul 0.91
Fanu 0.80
wnlnleodu 0.73

u1: @0NTUAUAILATWAILINAR A IDINNT UNNINENBBLNEASAERNS (2556)



AN5199 2.3 USunauansen s tulusAunmans 100 nsy

UILLNNUBIAITDIMNT Usuaansems
TUshu 49.76  n3u
Aslulansm (57 Crude fiber) 40.89 3w
looms 13.60 n3su

L 6.78 N3
A 215  nsu
Tgiy 042  n3u
WHIU 366.38 NlauAass
Tnunenge 6.71 sy
Noanada 773.70 dadnu
uAALY L 138.90 Hadnsu
Wan 6.80  fadnsu
QLTI 0.95  dfadnsu
luay@u 235  fadnsu
fud 1 0.26  adnsu
ndiug 2 0.2 iadniu

x1: @0NTUAUAILATWAILINAR NI DINNT UNNINBBLNEASAERNS (2556)

= av o Y a o - 'Y v ° Ao = Y

PNMsANwITegiulusiuduriesnuinlaiinsilusiudundewauiv
& o ¢ A A J = ' v v vy 1 & o oo oo a a
Wodnd WeAnwinaveslusiudimfesanmunmmedssamdudaloun eduda & ndu sayd
Tiauand wavdminveuiengaydeseninmisuse nuan1sAnwInudinsanluiug?

= 2 S 0 Yo 1Y Y oa = - < a Ao

winasluuTinn 10% legiwdn lasuniseensuainguilaauinian iesnniudsunuilidmaly
% ' v | & o oA DI a O = a =~ J= S
ATUAUABAMAINATUATNY YodTlanaling 199U FamniaslusAudumdeslulTinununy fe
20% uag 30% lagunin azdwalinunimiuieduda & a1 wagdingaideseninans

U39RUU usvgyinlinun i unduskaysasfugas (Gujral wazAe, 2002)



2.4 l4u19n9
19917 A9 duilduvasvaitunianislulifdeuseuldwne Tuldvnddulsznaundn

1%
A o [y a

Ao wazlusAudayiu Jadulushunfinunmalnruinisas Wesnndesduseneurensnosiilug
[ =~ va ! ! va a va @ Aav a [
Ty wenanilguautianizvedldun 1wy Auautinisiianes auaudinisduddagless
warauanURlunsiaa Sudluselovidlunssuiunisudssuuarldlundndusiemsvaiguseian
WU LUN9S WNeadiud Waan tarnsu wiadn wazermsdnsaguaie Wusu nisviuslyand
o ¢ & a S A 2 o PN ICRAA R a o ea
TnguszasAlloanATULazUSINUY eBnegnsinuinytaiiuyaailiiuly Tnendnsiued

lesend1 “ldvnne” anunsaldidududsenevvesomstuseninanisudsguuagnawnuluvniman

'
=

1 Jaguuiiauideniilyvnnanyssgndldiueimnatedseian Tluiilazendied199u3de
o v+ S 4o = a v | = o =2
W dumedgiiinainulaeaan-Inasunisudaamnuazlivnng iienignsnanga siuds
Anwinaunnvnsszamdudaiasaudiniaed nansuaaesmuinduitadeineasuimanlalyud

YSinalusiugeninfledisuiuwdelainn (Agustia wazaay, 2019)

2.5 AUnUA

Auniln Ao awainselunisdumunislvavesvesivadiofiussuinseyin dadu
autBiamefinuluewnsfifdnvae uvenval n1sfinwngdnssuemminveseanandiadendn
ﬁﬁwﬁ’iylﬁlm 5ITUVIRVDIVBILUAT 1287 LATWIILRDU (Tabilo-Munizaga 1ag Barbosa-Canovas,
2005) Wusiu msTamanuniialuemnsaiunsainlacenses Viscometer Inazinansadiuniu
mslanieluvesweamandefiusannssyilutuivuuiuiud useduiAniudonit usadou 3
931891UATUMNY centipoise (Bourne, 2002) Aruniiadiunuimdrdgyiluegrsunnlugaaingsy
9IUNS mmmisﬁfﬁ’mumQmé’ﬂwmzmqmamwmaqmmsﬁdﬂwaﬁfamsaau%’waq@ﬁim LU
nMsfnwianuniinvesemsussianisweavariifinasenisnduvenauduslaaiorlng noudy
(Matsuo uazauz, 2012) SaslalunnsoonuuuLAs oesnsuansEUILNSHaN Aol R UsY ANS A

ATNAIUNINTZIUEING

2.6 §
AfuandAinanienmvesemsluldeirumanisinaserurouuaznseeniuves
Juilna uenanisannsausdismnuanlnisudinmademndsvesoimsld dlusmnstueyify
Jadeananeusznislawn vlauazanuduvesining aeiuiuazanuwi-souresingau usy &
yesesenainmadsunladluseninainszuaunsudssuuaznsiiuinwe s leanainanny

Y ¢ N ! I3 ' = a @ v &
99U LE]UVLGUQJ NslaguLUaIAIANULTUNTA-ANY (pH) d190A1 99NYLAU LaZLEY LUUAUN UBNINNY


http://www.foodnetworksolution.com/wiki/word/1189/protein-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%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
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919 AnNUJATEIA199 52131909AUTZNOUVBIBINIILO4 LU Maillard reaction uduufizen

' 1%
a

sgrinmakaglsiuluomsilasuanuiow vliinasuseneuniiduinadu Tunsnaneimis
Jamudndusesinuinazauauanzaee Welindadueiemsidadiaus n1sussiiudnvue
Yaadilanaedslaun n1sussliusisaenuyed N1sineiersesindlussuu CIELAB lnguansen

TugUres L* a* uaz b* (Leon wavmniz, 2006) 1Uusiu

2.7 NSTUAUNTTANTBTEAVUANDS A
] dy v} al 6 @ d' o v dglJ 4 [y}
s asERUaw s lattdunsyulunisivinlvenmsuasaiia nelannuauwazaAIl

a a

Soungamalianiu 100 esrwaded luannzveaesewindeneldnuiuiiondeleundufinans
lumsdauanuiounagamgil 121.1 asmigadisd ANaU 15 psi inquizasdivevitaiegdunsd
! a A ea o v d' =] | [ & LY al &V 4 14 [d
nelsauazauvsgnviliemsidends egalsnanuniselessdvanesiadaedldanuiougadu
sreriaIuIy vinliemsgadsannimnieaulszamdudanasAn1madasuintg annads
audamdsnun dwuieusuisnislimunsauiundnduaomislussduaaamnssudsldseau
A Aa ! o § v XA 9 \ . . A v Y '
nsslugeisendt mehlnuaesaldeliion1sAn (Commercial sterilization) titelviAusouune1ns

Tulsunaniisanefiazvianeqdunsdnnelsanazgdunididuanvniinliemisideudelaadng

AN MNYBIDMTLI A


http://www.foodnetworksolution.com/wiki/word/0740/commercial-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%80%E0%B8%9E%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B9%89%E0%B8%B2
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(Materials and methods)

3.1 Inghu a1sadl wazgunsalnldlunimaaas

3.1.1 mgau

wlariniiiiunisatniituannuiem dduuslaalne $iim
Uanetvieudsd ms1 9D

I1niled m31 Tesco

anlA

WsAudundoaues 1 a3 lum

lUUINITATIINING M51 Hemomin 31NUSHN @unsn boaud 3119
Tumendu a1 Family B.

[FavieuuFITULN M5 97

Lﬂ%wqa

Bnsalinauuaseniazluren »s1 BabyEarth 31nu3ew 14213 9110

13n5aln as1 Tsgnsay

3.1.2 a15uiintgluanuive

aswiifldlunisinseilusiuriomn
Ethyl alcohol

HCl

Ether

Petroleum ether
angefiildlunisiaseilusiu
H,50,

Anhydrous CuSOq4

Anhydrous Na,SO, (1139 K,SOq)
a15aza1y 35% NaOH

4% Boric acid

0.1 N HCl %58 H,S0,



- infuien (Anti-bumping granules)
- @vazaty Methyl red-Methylene blue wsoansazaly Methyl red-
Bromocresol green
asndfldlunmsieseiloos
Ether %38 Petroleum ether
1.25% H,SO4
1.25% NaOH

YINausY

[
o

amadildlumsiinseiunaedunisnmuelueims

~ asazaneunde

- Plate Count Agar
asndfldlunsieseisiuualesveuuaiidslueims

~ asazaneiunde

- Cook meat medium

- Nutrient agar

- Glucose tryptone bromocresol purple agar

3.1.3 TanuazaTo

psfueinlilunisinsziauty

a

- thwevgiliflsuvmduruaugnans 5020 Tadwns
- fau
Y
- ABNLALKIDS
d‘ olJ = a o 1
- ASRITIATRYANARYY 4 FLAUS
) & o P’ ¢ v
A AlTluNTIATIZIN
- faea3Tila
- weulviAuSeau
- AanATu
Yy
-l
- RTINS
d‘ QIJ a a o 1
- ASRITIAsRYANATEY 4 FLAUS
o b‘d' a U 5
Asfaualglunisiasziladiunianue

= s a aa
- UNNBIVUIN 50 UAANT



WLAIAUENS
vInkmlales
1A389891
= y =
Rl
YUNTEUD
fAau
Y
5 Y a a o 1
\TodtazBnnatioy 4 funus
AdauaAlglunsTinseilusiu
YINALIANNE
INUTUININTINTIY
Uin
NTeAI¥NTY Whatman No.41 (Ashless)
dinsisesufjizen (Catalyst tablet)
FUIMADANARDI LUBT 8 LEUHIUAUENATS 20 WwuRwns SnEVEELIUN
2.0%2.4 Ja5unAS
tneergiidounTourvuindurkugudnan (55-65)%(15-30) ladluns
NioALAULa
0IAIUAYUIN 20*30 LTUALLAT
Asfauglglunsinseileams
o] s
dnines
LATDINTBIFEYYINA
N3INTDIYBUDS
teastda
iwwseafeavideanation 4 funis
LA
asfaanldlunsinaimnudunsn-ae (pH)
LA309 pH meter
LY ¢ Y A
Aauanldlun1sinand
1AT89 Minolta CR-300
(% & = a 6 va
Asfaanldlunmslinsziandinianisive

A384 Fungilab Viscometer
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AsAaueldlunTiassUsinuauvsENmunluemis

9

- QIRNENDINST

q

- LASRIANAN®TMIS (Stomacher)
- lalastmuune 1000 fadans
- LASPITINATEN 2 AwIAUY
- ViaRANAaRIN5auNUA

1
- PIUNLLD
- PENUILEANDTRA

= s

- UNNBYI

(% (3

ASAUNN T IUNITIAT T UIUAU DSV UATIS 8l UDIMNS

9

- IENENDIMS
- LASRIANANDTMIS (Stomacher)
- lalastmuune 1000 fadans
- ASPITINATREN 2 ALY
- ViaeANfaansauNIUn

= 6
- PYNYILANDTRA

o] s
- UNNBYT

3.2 F/Msaniiuanulde
FEazdenN1IALIUIINITEY
3.2.1 Aund1taya
=2 14 Y Y v A & € 1  a 14 (% [ a (Y ¢
AnwAuaideyannuilidenasdosaulanieg MigitesiunsimuHEnsoe
lugpamnssy asrUsznouniaall AuAmstasuinisvesdestn lusiudundes lvamne uag
nszuIuNsHaRlInnTousuUsENI

3.2.2 AATIZILALITIUNY

a

AT ‘Sﬁayja LATLENEITNINIBINTT TNUHUBDNLUUNITNARBITILANNTEULAE

donnaesiuingussasanaall saufedaningdu gunsnl ussadue wavansalin

%4

a9l

3.2.3 ANSAMLUNUIY

[

o a A 14 [ & &
AfuN1TNAaeIrLLauel) Tnsuuadutunay Al

a

3.2.3.1 NMSW8UINDAY

q
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Jangdnvieuusa
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InFeuaetvenuzd Anusnduiovu wasnusnwlingumgivies

Y
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V1IN UYD
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v A v a v

Joaredwmiey Anwendaieovu waziusnuwlingaumaiivies

U

k951912

a v

wUsussulesndnuuugaana wazinuinwlinaamaliies

Y

WsAudnaes

a v

o & Y & s 2 o & v
JagalusAudvionuss 1 (vuadniign) usnwliNgamgiivies

Y

Tav17me

[ I3 1 9.1.::1' a v
Joiuldvrnslingamglivies

Y

ankn

(%
o A

Jageenlnan usnulineamall 4 ssraldes

Y

INDULLI

1%

A v 2/ [ a v LR &
AYBNNDULLAN LﬂUiﬂHWl’ﬂuqm%ﬂNﬁ@ﬂ wagl¥nuaInANTY

(3

A389U4

o—

|

¥
v A

& 2w a v v v &
IngaiasecUse v bilugumgiivies uasliiuainanuiy
3.2.3.2 NM3NuNUBBNkULgnsAnaniifeuy

nfoualugun 3.1 Soeazvaslfunudnndninghvuatu 2 dumdn

[ A a a

noAuniasAnluiosay 7500 wavingRuiuUsUSinaAndudesay 25.00 Fdludiuves

q

—

AN
) a A Ay & H % 5% a4 2 P

npRuNASaray 75.00 wunduthguSesas 59.00 anlnsesar 10.00 TUshudmadessesas 5.00
Anauurssesas 0.50 waziAsesUsiesay 0.50 ludiuwvesingAuniinisulsusunuiesas 25.00
puadu wissidnn Tavnine dazlatedvenuyanautinien (ns1dn 4 de 1) Falunisuus

USunauilagld Mixture Design Tuniseanuuugnssely Asgun 3.2
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Fagiuiuusinu
25.00 wiaity

utl$hdn

Tavme wasuanetnavien
uzBndudhaniin (4:1)

m'%aqﬂ*;q
0.50 1’1}1@
59.00
)
0.50
Tusiuduwdos
5.00
anld
10.00

[y

3UN 3.1 Sorazuasdndiuingauiing uagingAunwlsusuu

Egg white powder (W)
5-10%

0% W
100% R

Qﬂ'ﬁﬁ‘ 2
RB = 5%
W= 5%
R = 90%

RB = 2.5%
W =7.5%
R =90%

\)
0% RB/X AAA /\Y\ 0% R

Rice bran (RB) 100% W 100% RB Rice (R)

0-5% 20%

U 3.2 N1580NLUY Mixture Design Livevngnsivanga
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INN1598NLUY Mixture Design Liiomgnsimvsngay Amvunali

RB R w9519 MUSU 0-5%
W Ao lUw1Ing AUSUN 5-10%
R R Uang U1 I NN ANENTIARYT NUSUY 20%

NFUN 3.2 Weandusanslsunamunazlavsnafdeuiuiudy

anwargUamdsuvunlenyu nusnnddidelaidenan 3 90 eidusunureddniia 3 ans e

Y Y

091 1 (RAn59na19) wnldnansi 1 AuSuaundesitraiiiu 2.5% lunaniiiu 7.5% wazdane
TeNszanautImieiiU 90% 909 2 (Rau) unulingasi 2 dusunawdesignmingu 5%
legnamainiu 5% wardarednmveunsdnaudrimdeaviniu 90% wazqad 3 (3nane) wulingnsi

3 fUSuauntlasigwingu 5% LU1Raintu 10% wazdangdveulsanaudteyinnu 85%

U Y v ! U a dl 2 5 ¥/ g.; ! = L ! U !
nasanlasnsanvesIngaunuusUsunaluss 3 G ERIGR Jupounaly Ao N1SULUTERTIE@ILAINGT?

q

[
v

JuSosazvasdiuussnaurmunlugnslin dsiuandlunisied 3.1

AN5199 3.1 dudsenauvedananliinau

duusznou USunusovazvesdiulsznou

ansi 1 gnsi 2 ansn 3
ey 59.00 59.00 59.00
Uangveuuzanay 2250 22.50 21.25

Intes (4:1) (R)

Tgg1amg (W) 1.88 1.25 2.50
HNDULIAY 0.50 0.50 0.50
anln 10.00 10.00 10.00
WsRudumdes 5.00 5.00 5.00
wi431917 (RB) 0.62 1.25 1.25
ECRTEY 0.50 0.50 0.50

f79819N13AUIN

ansil 1

YoINaL RB+W+R 100 d1u Aatdudiudseznaululdn 25 du

25 x 25

Yodnad RB 2.5 d Aoy —— = 0.62
100
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) 7.5 x 25
YoIWaN W 7.5 @ Annly —_— = 1.88
100
) 90 x 25
YDA R 90 @7u AnLUU — = 22.50
100

9T 3.1 ulsdmuszneudu 2 drundn Ao duveuielnuas
dunesenlddou Ssludwmenielinuszneulude e vanednvonnganaudinmien ldumug
wagAnouwie wazdruvesenlifoulszneuldae onld Wsfiudumdes wazuieidndinisws
Uinas 2 seiu Seildldenladeu 2 gus 1éun enlideugns A dmiuldlulingnsi 1 uavenlifou

g5 B dmiuldluldngnsil 2 uag 3 Asiuanslunisned 3.2

ANS199 3.2 dudsenauvedantineu

dulsznau Ysuusosazuasdulsznau
ansii 1 ansii 2 ansfi 3
anln 10.00 10.00 10.00
TUsAuduvdos 5.00 5.00 5.00
wts$191 (RB) 0.62° 1.25° 1.25°
LT a fis dnsdrufesagvesnlednluenlinousns A

b Aa dnsduSevazvewteitnluenlniouans B

3.2.3.3 msndnldnanlanaumiunisesniuu Mixture Design
3.2.3.3.1 funouniawdsuenliiou
yhmsthuenldfuuaslusfiudamvdosiiunisutthdeniesty
01MsfinuIETEiUAUTEINN 5 17 udmandunaiunsuaanvadiiAuLdeduas
wosUsseiesnauosfiassrdum Weduwansududofsiniutuguseiiolng
TenlAusazdoudiwminuszana 10 n3u ndsnduthenlifoululiarudousienisisiigumngd
Useann 85 DeAwallud Wiu 30 Ui
3.2.3.3.2 funouniswdslinenlfounieusutssmu
Funnnisugaigdlaeduiiguainiassliuazugesanae

wioslgtlaglianuiounaumall 85 ssrwaled WWunan 1 9lus nasanuulgslinieeldvans
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Frveunednauirndafishunisnsan wasinouwisaduieufinieuly udldldunnsiiayaeh
Tusgninen1suseldn dulindeluioumgiiuszana 80 ssmwaldea uu 30 wil
3.2.3.4 15U
ussyilelinuazenlifouasmeanfiiundieds Hot filling Taelsldn 1 gg
wiin 300 N3 Usgnaude anlifeu 10 gn wazdeldnuin 200 n¥u udahludieiesdauioln
Unussasio
3.2.3.5 masidesyiuameslad
thudndausiluunszuumssnidossiuameslad 4 Fy winfu 3 gumgd
120 esmaided Wuan 35 wndl
3.2.3.6 nsidenansidneninnou
ynUssdunudnunisidesiy wdadongnsldndfanumunzauuas
aonmdesiuingUseasd
3.2.3.7 myaeidiunaasusenauvantulinentifeu

I a 3

dinzisinaamsUssneundnvedsnonlifouldun waanustemun
aslulawmsnionun arudu i luduiimun [Wefu warlsaims FelmsgilaeiesUfinsise
LAEVIAABUEWNT AMEINENMARS PnadnTalunTinends $snaded
1) AF3LATIERNE U SRUAR283 5 Method of Analysis for Nutrition
Labeling. Virginia: AOAC International; 1993, p.106
2) myhnszsinnslulaimsaanungaeds Method of Analysis for Nutrition
Labeling. Virginia: AOAC International; 1993, p.8
3) MIATILRANTURIETS AOAC (2019) 945.15
4) NMIATIEA9875 AOAC (2019) 923.03
5) msneiletunamagaeds In-house method based on AOAC (2019)
922.06
6) N1534A1EWLUSAUAT8TS In-house method TC 014 based on AOAC
(2019) 991.20
7) N1931A121L881M19A 2875 In-house method based on AOAC (2019)
978.10
3.2.3.8 NMT00NLUULNUNITYIAGDILAZNITIATIZRNAN AT
Aaszideyanuanvuzniuaiinenmvesiiegaldnlaglinsiiasiey

A1uUTUTIU (Analysis of variance) ¥N13319KUNITNAABILUVE Ulngnaen (Completely
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randomized design, CRD) Uszananadoyalaglusunsuniaada SPSS uasluIeuiguainuuaneig
ye3Aadslng3F Duncan’s New Multiple Range Test (DMRT) uag t-test fiszsuaidesiudouay
95

3.2.3.9 MmeTgiadAimaainenmuazqadvinelinenlifeuiiongnsiiy
£ 0, 1 way 2 Lo fal

A evauURn1LALl

1) mMs¥amanudunse-ane (pH) sesldnenlnieu

AT VAaNUTRNIIN1BAIN

1) MsinAndvasldnantnneu

2) MsAAs1zRauTRnensiravedinanlnneu

=

AATIaNTAN1aTIINEN

1) AA51enUUIaUNTEvmNaluaIm1In1uI5 FDA BAM, Online, 2001

(Chapter3)
2) AAF1EraLIUaUasUBwUAN g lLe1NA875 BAM
3.2.3.10 WAUTIUTWTRYR AATIZIRG uazazuNanIsnnaes

3.2.3.11 9AY5189IULA LU NRUDNAIIUNIIVINNT
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NaN15IUazaRUTIENa
(Results and discussion)
4.1 PMINAFIUNITEUIUNMSEIYaaUNIIsEaUanasladuaslinanlifiou

o 1 d’lj a N 6
mMurungn1zlunseLTeaUnN3e

angll 120 sarwaided Wunan 35 unil auigide

Y

i a

INANIENITUNTRIAUNIEIE

©

¥
a
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N3¥UIUNTELYDUBY Probe 1 v 5 A 3 lagan Fy i 3 Wunaunainnisangaungdilyld
Ay MinlvlianuSouavalundndusivasanunsoiategaunsddelule

Prsnanyiliiu (Cooling period)

lugraaaibidunuingumgivewidesnieanasiiednsimiiningumgiveddn

1Y A [23 1Y a (3 1 A g < 1 Y a !
anlnneu Wewnluldnenlnneuliesrusenovued@iniilduvewds eradwalminnisanglouning

Saulagnninuni
Lethality [°C]
11.00
S0.00 e B Probe 1
110.00
9.00
8.00 | 100.00 M Probe 2
7.00 90.00
M Probe 3
6.001  gg.00
5.00
4.00 i B Probe 4
60.00
o M Probe 5
2.00 50.00
;22 40.00 Probe 6 (nalasiniaia)

16:45:00 17:00:00 17:15:00 17:30:00

Period of time (min)

sU# 4.1 Heat penetration curve 9a3usiogige waglinonlnnou a MWRLRIee Aaattunisen

v

W 35 U9

NNTouanILA1519N 4.1 WU Fy Aileannsiumis Probe 91 1 59 5 1uafiwang

3 1

dwsuniseiidordunisinelsauandudsifivatanngnissiitevesemsluussySusitaain
sufdunisiiduamnlunisdondsvesemnsluussafusiUnain ludmvesiumis Probe 1 4
uay 5 fluaniAnsnanuazAgeanves F, uifinazgndandusumisilnddiu wdild Fy dnedusnn
fatioraduraunainnszuiunsharuazeiafanuled luudasd ittty ildAeezn iy

U3nainiuleln dwalilsununiufeuiignitgesnuiuasUseansnimnisaaiuainuseuliviniu



23

A13197 4.1 A1 Fy veslinenladou a munussinge iviaitunisanidie 35 und

ALY Probe Fo
1 7.75
2 6.38
3 7.01
q 5.11
5 10.82

4.2 mMsidengnslinanlifiou
W D9A28E0IUNISAINITWNTSEUIATRIL AR AR B lsalAlsUY 2019 YiNlNNSTANIS

nagounsUszamduialiiduluauunuiiald wislinuideauisasniunisnelagidedslaa

Anuwiukazyinsidengastinenlafeuiuesniglungu annisasaanuuiuasula 1l§nyngnsd

9 Y

Va o = =

anUArulszamdudanaioadeiu visluaud nau uwasiileduda Judu fidedudenidnenlniieu
gnsi 3 Falldndruvesngy : Yangtrmeunganautunded | Wskudundes : lourne : udesh
113 : anlA : ANUWN : LATeIUTe el 59.00 : 21.25 : 5.00 : 2,50 : 1.25 : 10.00 : 0.50 : 0.50 M3y

Tgnandulinlusfugandousuusenu Wesnlugnsifidnsdiuiosazveaunalusiuuiniian

4.3 nMsaasidsunaasusznaunanulinenlifiou
ndeyamunsned 4.2 Usinalusiu 23.16 n¥u 9nldndwiin 300 n¥u udonds
mheuslnasufuUiinalsiuiiuugiveiuniu Thai RDI Savinfu 50 n$u vieUsyana 17 n3u
sondaiieamns (81989 ntydvaneian 3 LuUTgUTENIANTENTAN s TaUa Ul 182 W,
2541) wuinduusanafigsnituunalusdunui Thai RDI Amun uagduudinalusiuigania

UsualusAulunansuanldnilasieds
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A15199 4.2 USunaesansusenaunaniuldnenlniau

S19ATNAZDU Usue Usual

(9eF8g19kan 100 N5U) (FaMeg19lan 300 NS WIeNLaUILUSLNA)

WAL v 95.90 AlauAaes 287.7  Alaupas3
m3lulawnsaviavan 9.19 nfu 2757 03y
AT 78.13 n3u 234.39 n3Y
L 1.82  nsu 546  A3Y
Tasfuitanun 3.14 Sy 9.42 3y
1Ushiu 772 03y 2316  n3u
Tye1s 0.28 n5u 0.84  n3u

4.4 psiaAanudunsa-ane (pH) valinenlifteu

o Y & 1 Sev "y ) 1 Aa &
1NN 4.3 LLa@ﬂinLV‘u’l'ﬂﬁ]ﬂ@ﬂ‘lﬂﬂ@uc\]@aQiuaf]vmsﬂizLﬂVI@']V']iV]@Jﬂ'J']iJLUUﬂiﬂ

' '
[ o v A

#1 (pH>4.6) wenandnuinaraudunsa-adiuualduinduegwdideddgiiongnisiuinwd
WILTU (p<0.05) 91NN NRN Y INATEINSINUS A IHER T UILINANUNSEUIUNSE T DS AUALND
Fladaearnnulunsa-anadunad 28 dUatsi nuatludag 12 dUaviusn wandasisiaranudu
! A X g v a 1 o ¢ = o ¢ o & a aaa
n3A-AANTUANYDY Lazdaranasludadunini 16 Hedua19in 28 Malanninanugisen
pandntuvesesAuseneuluiuiuesndiaunivasmdesyluussadue saudsnsaaedivenglaa

uavesrusznavlviu Feazdwmaliaianudunsa-aA1sanas Jang uag Lee, 2012)

M15719% 4.3 Arulunsa-ane (pH) vadlinenlafeufiongmsiiusnm 0, 1 uay 2 heu

919NV ArAudunsn-ang
Fou 0 6.587+0.02
Fou 1 6.69°+0.06
Foui 2 6.80°£0.05

[ 1 a o

nuewn Aladenildnusiiuveslayalugnuiifediuiianuuandesiuegaideddyneada

(p<0.05)
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4.5 myiaandvaslinanlifau
910015999 4.4 FlAuldnenlineulimiauaing (L) anaseensdidudfty (p<0.05)

a =

TuvaugNAveduag (@) AMUesdinded (b¥) A1AINBNAIYeE (Chroma) kasyuvesand (Hue

o w

a 1 a é{ [l a o < [ a dy o [2)] |
angle) wuildaiingeuegraidodidny (p<0.05) muszeziiaNsNusnwiuILdy inlildnenla
¥ aa Y dy a0 = = & d? = = I 1 = & = 1 <
Aoulldiudu dArvesdunuardindesnniu wasiinadeglutidmdesunueilutiergnisiu
$hwn 2 e isinsasuwlaswesdenadunannanansusenauseninaiimasmdnunsnaz il
Tulusfuanujisenduinia wse Maillard reaction lnefloamgiiuazszesnaitunisiusnenduy
Jadelumsiinujisen dawalindndugiidvdessouauieduinialutiessoznisinusneniuiudu
(Jang wae Lee, 2012) Lflasannisfnniunisnaaeuduedlinenlndeufiongnisiiuine 1 heu
d‘ . . a o = [ Y Va v ' [ £ A d‘ 14 |
\A383 Minolta Colorimeter tinn1sg1gaLdee yilviIdelianunsaiudeyavenioun 1 1a us
Y] P ! ' o 5% a & o & Ao v &£ & v =
31nn1sdunaalsandainuinlinenlnneunangnisiiuine 1 heu 8T udndeuiiie

Wisuiieuiulinenlafeufiongnisiiuinw 0 oy

M19199 4.4 @1 L* a* b* Chroma uag Hue angle vaslinanlndeufiongnisinuing 0 uaz 2 iou

918NNV L* a* b* Chroma Hue angle
(how) () (h°)
0 57.76+0.94 -1.89+0.03 3.71+0.11 4.11+0.07 117.00+0.75
2 56.29+0.07 -0.95+0.06 8.61+0.04 8.66+0.04 96.30+0.36

NUBMA ANAINNITAATIEN 2 971 NTEAUALTRIU 95%

4.6 M3AszvaNUAnINIsinavadlinenlideu
NTYARIAITIN 4.5 WU Shear rate Wiy 50 rpm aumEnzaungad sy

PrunduaniizlunisnaasriAinuunitanveaddni 3 ¥is LipRInnIsaaauANNRtnluan1Iy

Aana19edl Torque vaaldnyie 3 wlinegluyis 10-90% Faduaisnsdanngilieufiinisnisuseiu

Y
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ANNMEIMT IINMTUSeUisuAIAunilineddnns 3 wiln nuildnenlifeulinnuniiagaian

spasnduldn m51 Isgmseu wazldn msn BabyEarth muandy sisaranuniiafiuandresiuena

a A

Junawnandasidmvesideuminudwarauaudflunisgaduiivesingfviug lesainiin

9
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a ' = & VY ~ 2 o & a ) a o ¢
A19799N 4.5 ANANUNUALLAY Torque maQIﬁ]ﬂ@ﬂvLﬂﬂaumaqﬁ‘!ﬂqiLﬂ‘UiﬂT‘iﬂ 0 AU LNYUAUNIRNALUN

2% ¥ a
19n91984
Gnenlnfeu 180 a5 Tsgmiou 13n m31 BabyEarth
nan AU ANAUNTIR Torque ANAUNTIR Torque AmNniln Torque
Shear rat (cP) (%) (cP) (%) (cP) (%)
(rpm)
20 18,501.00°4254.56 29.00°40.49  7,913.10425.74  15.75°+0.07 2,499.80°+121.69  5.00°+0.21
30 4,591.60°+74.10 13.80°+0.21 5,048.252+12.52  15.10°+0.00  3,375.90°+33.66 10.10°+0.14
50 5,280.60°+486.70 26.40°+2.47  4,687.40°+25.60 23.40°+0.14  2,630.80°+7.78 13.15+0.07

[ CY

nEme Aaenidnyisisiuvestayaluanudifieliuianuuansiaiuegrailtedidgynieaia
(p<0.05)

¥ [ a " a & o ay I d' = I~ c{' 1
INVDYAAIAITNY 4.6 WUINNIZYLNITLNUNUIUTUIINADUN 0 AULABUN 1 AIAIL
nilaiudueg1ldedfny (p<0.05) 81atBINIAINNNTAALILAE B IIY03U0 LiTBAAAINAIAIY
& A = = A = A A i = | A o w &
PUANTTYZLIATUIUTUINALADUN 1 BUADUN 2 WUINAIANNRUAANAI BE9lUEEIAEY (p<0.05) LUU
nautannsTuaveteslulaguazeylulatwniiuauindundn (Recrystallization) Laziinnng

WINAIVDIUIDDNAINKEAN (Syneresis) (Kim wag Seog, 1994)

a 1 ] [2] 5% ~ [ P
M99 4.6 ﬂ’]ﬂ’)’]&mu&m@ﬂi%ﬂ@ﬂiﬂﬂ@u%@’WQﬂ’]ikﬂUiﬂ‘H'} 0, 1 e 2 LU

918NIAUTIE AR
(1how) (cP)
0 12,919.67°+541.44
1 15,758.33°+5.51
2 14,174.00°+116.26

CY

nuewe Aladenildnusiiuvestayalugnuiifediuiianuuandeiuegaideddyneada
(p<0.05)
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4.7 M3aATeRUsIgaunIdluamig

a6

4.7.1 MIATEVUSINRaurIdianunluemg (Total viable count)
INVYaMINANTIGN 4.7 wuidulaladveatoqduvsdviavualulinentiieu

fe1gn1siusne 0, 1 uae 2 Weu Wesndn 10 CFU/g Fsegluinaifinguuneaimsiiviun 61989

v

NUTENANTENTHAIT04EY 20U 210 W.el. 2543 1509 21115N9EN593U ndayatsiuuandli

Y

wiwdldnenlndeuiinnulasady Swaunsaldan1iznisentessivawmesladnaumgl 120 o

WAEE YU 35 W MINTEUIUNSYINEAUaDARaLT9n15AT (Commercial sterilization) 19

[
a6 v

A15°99 4.7 Sulalativentorduvidviaiunlulinenlifeuiionanisiusnm 0, 1 wag 2 WHeu

918NSLAUSNY) dunulaladl
(1fow) (CFU/9)
0 <10
1 <10
2 <10

4.7.2 maszidnuialesvesiuaniseluems
A9 4.8 manzalasuesuuaiidefeemadents CMM figungf 35
way 55 sariwaidea Tuldnenlideuiengnisiiusne 0, 1 wag 2 iWeu wuiliiAawesufausion
fuuazornslifiennugu uaznnmamnzalesvesuuaiiiiodsemaiionto GTBP figumnd 35
uag 55 ssmiwaldua nuirdvesormshivasunlaiazomshifinnugu Jeasuldinlinunis
Uuﬁjausuaqﬂfjmwﬂﬁl,%'ﬂﬁa%ﬁmﬂa%uazL%%iy,iﬁluqmmﬁqa (Thermophilic spore-forming) laun
Thermophilic anaerobic spoilage t% 4 Clostridium thermosaccharolyticum F v un aq'm VDY

wuniiseasglalaelaldenia (Anaerobic) aunsaasruialalasiaunazuiansuaulasnlas

v
&l o =

ﬁﬂﬁmif\;ﬁmwaﬂwmzmuwawu LLazﬂﬁjm Flat sour spoilage L% Bacillus stearothermophilus

Fadunguinasylaluannzifinieldfeinie (Facultative anaerobe) lanunsaasiawia usavinli

o

Ainnsnannisuiinansiulawmse viliranudunsa-aswesemsianisidisundas andeya

a6 1

P IINTEUILNTEWRsTALAWmES ladmenlasnweliUssaninmlunisvihaieadunidnelsa

'
=

a aca & = = o ea a
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nu 35 lag 55

E]WEJﬂWﬁLﬁ‘U Negnu E]'WﬁﬁLgENL%E] qquﬁ e
SN GGRILBIGHIE)
(1hou)
Thermophilic anaerobic spoilage CMM 35
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Flat sour spoilage GTBP 35 liwuide
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Thermophilic anaerobic spoilage CMM 35
1 55
Flat sour spoilage GTBP 35 liwuide
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Thermophilic anaerobic spoilage CMM 35
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(Conclusions and recommendations)
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JUN 4.1 enansteyanulaenievese1misiaeda Agar powder

W i www.sigmaaldrich.com
)

SAFETY DATA SHEET Revision Dete 25042031

according to Regulation (EC) No. 1907/2006 Print Date 16.02.2021
GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance /mixture and of the company/undertaking
1.1 Product identifiers

Product name : Agar extra pure, EMPROVE® ESSENTIAL Ph
Eur,BP

Product Number +=1+01615

Catalogue No. ;101615

Brand : Millipore

REACH No. : Aregistration number is not available for this substance as the

substance or its uses are exempted from registration, the
annual tonnage does not require a registration or the
registration is envisaged for a later registration deadline.

CAS-No. : 9002-18-0

1.2 Relevant identified uses of the substance or mixture and uses advised against
Identified uses 1 Pharmaceutical production

1.3 Details of the supplier of the safety data sheet
Company 1 Merck KGaA

Frankfurter Str. 250
D-64271 DARMSTADT

Telephone t 449 (0)6151 72-0
Fax : +49 6151 727780
E-mail address : TechnicalService@merckgroup.com

1.4 Emergency telephone
Emergency Phone # 1 +(44)-870-8200418 (CHEMTREC (GB))

+(353)-19014670 (CHEMTREC Ireland)
001-803-017-9114 (CHEMTREC India)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.
2.2 Label elements

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent,
bioaccumulative and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at
levels of 0.1% or higher.

Millipore- 1.01615 Page 1 of 8

The life science business of Merck operates as MilliporeSigma in
the US and Canada
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3UN 9.2 lenansteyaninuuaensisvas Bromocresol purple

ThermoFisher
SCIENTIFIC

SAFETY DATA SHEET

Creation Date 29-Oct-2010 Revision Date 18-Jan-2018 Revision Number 4

1. Identification

Product Name Bromocresol Purple

Cat No. : AC151330000; AC151330010; AC151330050; AC151330250;
AC151331400; AC151332500

CAS-No 115-40-2

Synonyms 5',5"-Dibromo-o-cresolsulfonephthalein; BCP; Bromcresol Purple

Recommended Use Laboratory chemicals.

Uses advised against Food, drug, pesticide or biocidal product use.

Details of the supplier of the safety data sheet

Com

Fisher Scientific Acros Organics

One Reagent Lane One Reagent Lane

Fair Lawn, NJ 07410 Fair Lawn, NJ 07410

Tel: (201) 796-7100

Emergency Telephone Number

For information US call: 001-800-ACROS-01 / Europe call: +32 14 57 52 11
Emergency Number US:001-201-796-7100 / Europe: +32 14 57 52 99
CHEMTREC Tel. No.US:001-800-424-9300 / Europe:001-703-527-3887

2. Hazard(s) identification
Classification

Classification under 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

[This chemical is not considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements

Hazard Statements

Precautionary Statements
Storage
Store in a well-ventilated place. Keep container tightly closed

Hazards not otherwise classified (HNOC)
None identified
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3UN 4.3 lonansteyanulaensivveemisiieatie Cooked meat medium

SAFETY DATA SHEET
D COOKED MEAT MEDIUM
Date of issue - 09/10/2008. CM0081

Section 1. Chemical Product and Company Identification

Product No. CMoo81
Trade name COOKED MEAT MEDIUM
Manufacturer Oxoid Limited

‘Wade Road

Basingstoke

Hants RG24 8PW

ENGLAND

Tel: + 44 (0)1256 841144

Fax: + 44 (0)1256 463388
Supplier Oxoid Limited

‘Wade Road

Basingstoke

Hants RG24 8PW

ENGLAND

Tel: + 44 (0)1256 841144

Fax: + 44 (0)1256 463388

Section 2. Hazards Identification

Most Important Hazards Not classified as hazardous.
Human health hazards - Eyes May cause slight transient irritation.
Human health hazards - Skin Material may cause slight irritation on prolonged or repeated contact.
Human health hazards - Ingestion A large dose may have the following effects:- diarrhoea, nausea,
vomiting
Human health hazards - Inhalation Exposure to dust at high concentrations may have the following
effects - iritation of nose, throat and respiratory tract.
| Section 3. Composition, Information on Ingredients |
Hazardous ingredients This preparation does not contain any substances presenting a health
hazard within the meaning of the Dangerous Substances Directive
67/548/EEC.
| Section 4. First Aid Measures |
First Aid - Eyes ‘Wash out eye with plenty of water. Obtain medical attention if
soreness or redness persists.
First Aid - Skin Wash skin with soap and water.
First Aid - Ingestion ‘Wash out mouth with water. Have victim drink 1-3 glasses of water lo
dilute stomach contents
First Aid - Inhalation Remove from exposure. Seek medical attention if you feel unwell.
| Section 5. Fire Fighting Measures |
Media - Sui Use water spray, foam, dry chemical or carbon dioxide.
| Section 6. Accidental Release Measures |
Personal Precautions ‘Wear appropriate protective clothing.
Spill Sweep up into suitable containers for recovery or disposal. Finally

flush area with plenty of water.



3UN 9.4 lonansteyanudaensivves D-(+)-Glucose

— SAFETY DATA SHEET Page: 1cf 5
[ 1
=+
Ca IT'IIGH D-(+)-Glucose Revision: 11/192017
according to Regulation (EC) No. 1907/2006 as amended by (EC) No. 1272/2008
Section 1. ldentification of the Substance/Mixture and of the Company/Undertaking
11 Product Code: 23733
Product Name: D-(+)}Glucose
Synonyms: D-glucose; NSC 287045,
12  Relevant identified uses of the substance or mixture and uses advised against:
Relevant identified uses: For research use only, not for human or veterinary use.
1.3  Details of the Supplier of the Safety Data Sheet:
Company Name: Cayman Chemical Company
1180 E. Ellsworth Rd.
Ann Arbor, M1 48108
Web site address: www.caymanchem.com
Information: Cayman Chemical Company +1 (734)971-3335
14 Emergency telep hone numbar:
Emergency Contact: CHEMTREC Within USA and Canada: +1 (800)424-9300
CHEMTREC Outside USA and Canada: +1 (703)527-3887
Section 2. Hazards |dentification
21  Classification of the Substance or Mixture:
2.2 Labal Elements:
GHS Signal Word: None
GHS Hazard Phrases:
Based on evaluation of currently available data this substance or mixture is not classifiable according to GHS.
GHS Precaution Phrases:
No phrases apply.
GHS Response Phrases:
No phrases apply.
GHS Storage and Disposal Phrases:
Please refer to Section 7 for Storage and Section 13 for Disposal information.
2.3 Adverse Human Health  Material may be irritating to the mucous membranes and upper respiratory tract.
Effects and Symptoms:  May be harmful by inhalation, ingestion, or skin absorption.
May cause eye, skin, or respiratory system irritation.
Ta the best of our knowledge, the toxicological properties have not been tharoughly investigated.
Section 3. Composition/Information on Ingredients
CAS#/ Hazardous Components (Chemical Name)/ | Concentration EC No./ GHS Classification
RTECS # REACH Registration No. EC Index No.
50-99-7 D-Glucose 100.0 % 200-075-1 Mo data available.
LZ6600000 MA
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4.5 lonansteyaninulasnsiuvetemisidete Nutrient agar

W s

Version 6.4

Revision Date 14.03.2021

according to Regulation (EC) No. 1907/2006 Print Date 03.04.2021
GEMERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance /mixture and of the company/undertaking
1.1 Product identifiers

Product name * Nutrient agar acc. ISO 6579, ISO 10273 and
ISO 21528

Product Number :1.05450

Catalogue No. ;105450

Brand :  Millipore

REACH No. . This product is a mixture. REACH Registration Number see
section 3.

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses : Reagent for analysis
1.3 Details of the supplier of the safety data sheet
Company : Merck KGaA

Frankfurter Str. 250
D-64271 DARMSTADT

Telephone ;449 (0)6151 72-0
Fax : +49 6151 727780
E-mail address : TechnicalService@merckgroup.com

1.4 Emergency telephone
Emergency Phone # : +(44)-870-8200418 (CHEMTREC (GB))

+(353)-19014670 (CHEMTREC Treland)
001-803-017-9114 (CHEMTREC India)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.
2.2 Label elements

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent,
bioaccumulative and toxic (PBT), or very persistent and very bicaccumulative (vPvB) at
levels of 0.1% or higher.

Millipore- 1.05450 Page 1 of B

The life science business of Merck operates as MilliporeSigma in the US and
Canada

a8



3UN 4.6 lonansteyanulaensisves Sodium Chloride

according to Regulation (EC) No. 1907/2006

www.sigmaaldrich.com

Version 6.5

Revision Date 24.02.2021

Print Date 28.02.2021

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1

1.2

1.3

1.4

Product identifiers
Product name

Product Number
Catalogue No.
Brand

REACH No.
CAS-No.

Sodium chloride for analysis EMSURE®
ACS,ISO,Reag. Ph Eur

1.06404

106404

Millipore
01-2119485491-33-XXXX
7647-14-5

Relevant identified uses of the substance or mixture and uses advised against

Identified uses

Reagent for analysis

Details of the supplier of the safety data sheet

Company

Telephone
Fax
E-mail address

Emergency telephone
Emergency Phone #

Merck KGaA
Frankfurter Str. 250
D-64271 DARMSTADT

+49 (0)6151 72-0
+49 6151 727780
TechnicalService@merckgroup.com

+(44)-870-8200418 (CHEMTREC (GB))
+(353)-19014670 (CHEMTREC Ireland)
001-803-017-9114 (CHEMTREC India)

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

2.2

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.

Label elements

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.

Other hazards

This substance/mixture contains no components considered to be either persistent,

bioaccumulative and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at

levels of 0.1% or higher.

Millipore- 1.06404

Page 1 of 8

The life science business of Merck operates as MilliporeSigma in
the US and Canada
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3UN 4.7 lonansteyaninulasnsivves Tryptone

Safety Data Sheet
according to 29CFR1910/1200 and GHS Rev. 3
Effective date : 10.24.2014 Page 1 of 6

| Tryptone |

|SEI.TION 1 : Identification of the substance/mixture and of the supplier |

Product name : Tryptone
Manufacturer/Supplier Trade name:
Manufacturer/Supplier Article number: 525827

Recommended uses of the product and uses restrictions on use:
Manufacturer Details:

AquaPhoenix Scientific
9 Barnhart Drive, Hanover, PA 17331

Supplier Details:

Fisher Science Education
15 Jet View Drive, Rochester, NY 14624

Emergency telephone number:
Fisher Science Education Emergency Telephone No.: 800-535-5053

SECTION 2 : Hazards identification

Classification of the substance or mixture:
Not classified for physical or health hazards under GHS.

Hazard statements:

Precautionary statements:

If medical advice is needed, have product container or label at hand
Keep out of reach of children

Read label before use

Do not eat, drink or smoke when using this product

Combustible Dust Hazard: :
May form combustible dust concentrations in air (during processing).

Other Non-GHS Classification:

WHMIS
NEPA/HMIS

Health 0]
Flammabitity [0
Physical Hazard 1]
Personal
Protection

NFPA SCALE (0-4) HMIS RATINGS (0-4)

SECTION 3 : Composition/information on ingredient:

Created by Global Safety Management, Inc. -Tel: 1-813-435-5161 - www.gsmsds.com
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4.8 lonansteayaninuUansiuvete1msiagatie Plate Count Agar

Millipore s
.

Version 6.4

Revision Date 20.01.2021

according to Regulation (EC) No. 1907/2006 Print Date 09.02.2021
GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifiers

Product name * Plate Count agar acc. ISO 4833, ISO 17410
and FDA-BAM

Product Number : 1.05463

Catalogue No. ;105463

Brand : Millipore

REACH No. 1 This product is a mixture. REACH Registration Number see
section 3.

1.2 Relevant identified uses of the substance or mixture and uses advised against
Identified uses 1 Biochemical research/analysis, Reagent for analysis
1.3 Details of the supplier of the safety data sheet

Company : Merck KGaA
Frankfurter Str. 250
D-64271 DARMSTADT

Telephone : +49(0)6151 72-0
Fax : +49 6151 727780
E-mail address 1 TechnicalService@merckgroup.com

1.4 Emergency telephone

Emergency Phone # . +(44)-870-8200418 (CHEMTREC (GB))
+(353)-19014670 (CHEMTREC Ireland)
001-803-017-9114 (CHEMTREC India)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.
2.2 Label elements

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent,
bioaccumulative and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at
levels of 0.1% or higher.

Millipore- 1.05463 Page 1 of 8

The life science business of Merck operates as MilliporeSigma in the US and
Canada
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A15199 2.1 HaNFIATITIARALANUTLATRalInanlNNBUN Shear rate 3 S¥aU bowA 20, 30 Lag

50

Viscosity

Duncan®
Subset for alpha = 0.05

Shearrate N 1 2 3
50 2| 4687.400
30 2 5048.250
20 2 7913.100
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 2.000.

AN51991 9.2 HaNFATIZRR AN asITuANasnualinantnioun Shear rate 3 s¥au LA 20,

30 waz 50

%Torque

Duncan®
Subset for alpha = 0.05

Shearrate N 1 2 3
30 2 15.100
20 2 15.750
50 2 23.400
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are

displayed.



a. Uses Harmonic Mean Sample Size = 2.000.

A15199 2.3 HANNTIATITIANRRLANUNLAYRILTN M5 TSEINSaN 91 Shear rate 3 S¥eU bakA 20,

Viscosity
Duncan®
Subset for alpha = 0.05
Shearrate 1 2 3
50 4687.400
30 5048.250
20 7913.100
Sig. 1.000 1.000 1.000

20, 30 uae 50

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 2.000.

=] a ¢ 1 a §f & s 6V 1 I3 X LY ¥ '
A15197 2.4 HaNTIATITRALRABUBSITUANESNUBILEN M1 158InSeu 7 Shear rate 3 Sgdu laun

%Torque

Duncan?
Subset for alpha = 0.05

Shearrate 1 2 3
30 15.100
20 15.750
50 23.400
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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A19199 2.5 NaNTIATIERARAYANNUTAYBLEN 7T BabyEarth 7 Shear rate 3 sgdiu lawn 20,

30 wae 50
Viscosity
Duncan?
Subset for alpha =
0.05
Shearrate N 1 2
20 2| 2499.750
50 2| 2630.800
30 2 3375.900
Sig. 171 1.000

Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =

2.000.

A151991 2.6 NaNTIATIERARAUBSITUSNasnvedldn a1 BabyEarth 7 Shear rate 3 S¥fU

Tawn 20, 30 waz 50

%Torque

Duncan?
Subset for alpha = 0.05

Shearrate N 1 2 3
20 2 4.950
30 2 10.100
50 2 13.150
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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=] a ¢ 1 a =] [2] 1Y A 8w
M990 .7 Nﬁfﬂ‘éflLﬂi’]%‘lﬁﬂ']LQ@‘EJFY]'HJ%UG]‘UENIQﬂ@ﬂlﬂﬂQUﬂSWQﬂ’]iLﬂUiﬂw’] 0,1uay 2

o
Viscosity
Duncan®
Subset for alpha = 0.05

Month N 1 2 3

0 3] 12919.67

2 3 14174.00

1 3 15758.33
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

=] a ¢ 1 a s & ¢ ¢ & |y A 2 o
MN1919N 2.8 Nafﬂiﬁ]LﬂiqgwﬂqLﬁaﬂLU@iL"ﬁumW@iﬂsﬂa\ﬂﬁ]ﬂ@ﬂlﬂﬂ@um@qQﬂqiLﬂUﬁﬂﬁfﬂ 0,1upx 2

Lhou
%Torque
Duncan?
Subset for alpha = 0.05
Month N 1 2 3
0 3 64.53
2 3 70.80
1 3 78.70
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



=] a ¢ 1 a & 5 = & o dl
M1919N 2.9 Nafﬂﬁ"lLﬂi’]gwﬂqLaaﬂaﬂaﬂiﬁlﬂaﬂiﬂﬂ@umar]QﬂrﬁLﬂcUiﬂwq 0 Lay 2 wmou

Group Statistics

Month Mean Std. Deviation | Std. Error Mean
L 0 3 57.7633 93607 .54044
2 3 56.2933 07234 04177
a 0 3 -1.8900 .03000 01732
2 3 -.9500 .06245 .03606
b 0 3 3.7133 .10786 06227
2 ) 8.6100 .03606 .02082
C 0 3 4.1067 07234 04177
2 3 8.6633 .04041 02333
Hue 0 3 -63.000 7550 4359
2 3 -83.700 3606 .2082
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M19199N 2.10 Nafﬂﬁ"lLﬂi’]gwﬂqLaaﬂaﬂaﬂiﬁlﬂaﬂiﬂﬂ@um@qQﬂ’ﬁLﬂU3ﬂUq 0 Lay 2 wmou

Independent Samples Test

57

Levene's Test for

Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) Difference | Difference Lower Upper
L Equal variances
7.556 051 2.712 4 .053 1.47000 .54205 -03498 [ 2.97498
assumed
Equal variances not
2.712 2.024 112 1.47000 .54205 -.83609 3.77609
assumed
a Equal variances
2.286 205 | -23.500 4 .000 -.94000 .04000 -1.05106 -.82894
assumed
Equal variances not
-23.500 2.876 .000 -.94000 .04000 | -1.07045 -.80955
assumed
b Equal variances
5.365 .081| -74.577 a .000 -4.89667 06566 | -5.07897 | -4.71437
assumed
Equal variances not
-74.577 2.441 .000 -4.89667 06566 | -5.13545 | -4.65788
assumed
C Equal variances
2.165 2151 -95.243 4 .000 -4.55667 .04784 -4.68950 | -4.42384
assumed
Equal variances not
-95.243 3.138 .000 -4.55667 .04784 -4.70521 | -4.40812
assumed
Hue Equal variances
1.280 321 42.853 4 .000 20.7000 .4830 19.3588 22.0412
assumed
Equal variances not
42.853 2.867 .000 20.7000 .4830 19.1216 22.2784
assumed
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=] a ¢ 1 a [ { & 5% ~ [
f1979N .11 Nﬁﬂ'ﬁ’JLﬂi’]%Vﬂ%Qﬁﬂﬂ'ﬂ’mLUUﬂi@—ﬂN“UENI"\]ﬂEJﬂiﬂﬂ@ﬂﬂ@’]?gﬂqiLﬂUiﬂ‘U’] 0,1uae 2

&
LADU

pH
Duncan®
Subset for alpha = 0.05

Month 1 2 3

0 6.5767

1 6.6900

2 6.8033
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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(Development of ready-to-eat chicken breast rice porridge high in protein)

HangsulaTeng 1. WA 8 UAT 6032515923  (Wmthlasang)
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[ S 1 < A a o o v A v 5w o =

9308 a1 Wivwdumie agelsinudennnsaniainansei 1 sidmndunisadadidudaaed
ansemsnduselevivangvda laun arslulawse Wsdu 101 wagloems (yaiiimlauisusewme

Inglunsgususgudug, 2560)

a ¢ ~ o v Y K Y] v
A1519 1 99AUTLNDUNIUANYBITIVID (3@8@31@8“7“‘“ﬂ%%\1)

p9AUsENUMILAL (Souaslagtnninwits)

Y TAUDITIV
Wsaw  lagdu fa loons  aslulalase
1A 12.0 13.7 12.1 14.4 25.4
1 ALP 14.1 20.9 12.8 8.4 43.5
HRLTR B RIRTNTS 18.3 5.4 11.2 8.6 31.6
AU lsuP 18.2 1.6 15.3 10.5 54.3
sUana e 12.8 7.0 8.9 8.2 58.2

‘ﬁm: 2 Connor (1976) ° Prakash (1996) waz © Youssef (1974)

Taevhluhazidenazgninluldiduingiulugnanvnssuemsdnd iesangasly
sheansemsfiiselovy mldie uaziinangn witaguuilnuidovansatunaninudselovd
vosansosiusiniidmaiesinisveuned wu TemuausyRuina LLazaﬂmi@ﬂ%mfwma
Tunszuaiden dwadiredUaelsaumnu WindszAnsnmussssuumaduenms szuuduaie an
Tymviosyn Jeatulsauziianszinzeims uazusSeanldlng sudaanisgaduluduaineims
dwalriseiunaiaamesealuidonanas wasdastulsailawazvoenden feusenmsisimIdstu
arwaulannguiloamntu mnedfenuitlutaguutsdngninnlfduniduingiudients
WAIUIAMNINYD8IMIS LU N15UTUYTI0eAYsENaUvRluliy mmﬁiu@jﬂ%yu (Hu, G, 2015) A5
auanuuudovesdnsueiiuneddenaiusdnadaluiuluuiinm 5 wez10% (Abdul
Hamid et al., 2000) @slsinadnsludrudoduda uazamenislasuinisfinau Snvadsldsunis

gauTuaNEUILAA
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Lt Ivivun 199 sasidmnaaeslgn d1aveunsd 105 WWuduideeniidifyeUszme
yd

s a a

desndumeiusiugnléffianlulssmalnewinty dnuasameesinaeiusife dnduvey
adnolune eRiansanesduszneumelumdatimuindidadueiilaadeodlaiuafuni Tned
Usinmeflaauiios 10-19% vilsidnaniiiuniseiidedudadiys uaswien iesnindmild
Uinneilaasluszritenissegaiilddesniimiivinaeilaags ilidnilddanmnien

117171 (NBMIFULATHAILIYII NTUNITVUI, 2559)

2.3 TUshudamaes
lUsiudamaes vivaillaifisufeaimsuussuniivsinalusaunarloamisge wén
Y - ] o a o = & e | = = a

Pnudadudemsasiudu Wsiunmdsadulusiundauemidaruinisgs Wewindnnoszily
o & a o a o = A L3 a £4 ' &
Pluasunnuiladaiuandunisned 2 uazllansermsniusslevivateyie loun aslulawmse le
9115 ludu Iadu wazussiaasnnanddunsied 3 fadufisousuitawisasulsznunauny
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Woednile lavilviunansems Tulagduldshudumdesiinuiivareguuuurauuiivanfvag el
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foulunquauyine1ms (Hackett, 2019) 3nseazidsnd1adud Ideiudanldlusfudindendy

Togaulunsaundnduelineasuloemisainitiuaglusiudumismiousulsemu

A15199 2 vaansaeedlululUsAUNIWADY 100 NSy

wlavaInTnoLilly Usuad (n53)
AU 3.98
ladu 3.11
Wiaszaitiu 2.85
au 2.25
valotiu 2.18
lolu-gdu 2.13
Inlsdu 1.88
Ul 0.91
Famnu 0.80
wnlnlodu 0.73

17 @0NUTUAUAILATWAILINAR A IDINNT UNNINNBBLNEASAERNS (2556)
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A197199 3 USuauansenvshulusiudmass 100 NSy

UILLNNUBIAITDIMNT Usuaansems
TUshu 49.76  n3u
Aslulamsm (57 Crude fiber) 40.89 3w
looms 13.60 n3su

L 6.78 N3
A 215  nsu
Tgiy 042  n3u
WHIU 366.38 NlauAass
Tnunenge 6.71 sy
Noanada 773.70 dadnu
uAALY L 138.90 Hadnsu
Wan 6.80  fadnsu
QLTI 0.95  dfadnsu
luay@u 235  fadnsu
fud 1 0.26  adnsu
ndiug 2 0.2 iadniu

x1: @0NTUAUAILATWAILINAR NI DINNT UNNINBBLNEASAERNS (2556)

PNNsFnsuidaiedulusiudandes Tnsdnlngdunisilusiudundes
naufuitiednd WeAnnavedlusiudavdowonmummdeduta & ndu savd audii uasmidn
flanydoseinmsUuvesie Tuadwsiaenndoty nandomadulusiudundoduuium 10%
Tngtmiin Tésunisseusuanguilaaunitas esrnfuufinailddmalufuausonmninaes
dethadu mndulsiudvdeduliiniiindu fe 20 uay 30% taetniin azdwmalinmunm
voudleluduiloduia & arwdih uasihfigudsseninisussditu udashliaunmusenau

LarsavIALeas (Gujral et al,, 2002)
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1909 (Egg White Powder) \unaniuaidsnunsyuiunisAnuenionluuniesn
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