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ABSTRACT

In this study, effect of three preparation methods on soymilk quality were tested: soaking
conditions, grinding temperatures and soybean: water ratios. Two soaking conditions of soybeans
were evaluated: 5°C for 3 hours and 80°C for 30 min. The results showed that total soluble solid
contents and viscosity were lower for soymilk prepared from soybean soaked in water at high
temperature than those of low temperature. Under both conditions, pH of soymilk were neutral.
The lightness value of the soymilk was decreased with referred to dark color when the soaking
temperature was high. Sensory evaluation based on a paired preference test showed that the
panelists significantly preferred soymilk soaking at 5°C than that of 80°C (p<0.05). Water
temperatures of grinding were studied at 30°C and 80°C. The result indicated that total soluble
solid contents and viscosity of soymilk from water temperature of grinding at 80°C were higher
than those of 30°C. From both grinding temperatures, pH of soymilks were neutral. Lightness
value of the soymilk was Jower at high grinding temperature because of Maillard reaction
(p<0.05). Sensory evaluation based on a paired preference test showed the acceptance of both
soymilk was not significant different,

The soybean to water ratios were tested at ratios of 1:6, 1:8 and 1:10. The resulis
indicated that total soluble solid contents, viscosity, lightness, and yellowness values of soymilk
were lower with increasing in water ratio. Sensory evaluation based on a 7-point hedonic scale
showed the panelists could distinguish differences in the soymilks. The milk made from soybean:
water ratio, at 1:10 had lower sensory scores compared to other ratios. The ratio 1:8 was the most
preferable for the panelists.

Moreover, the effect of two hydrocolloids on the quality of soymilk was determined in
this study. Xanthan gum and guar gum at concentration of 0.1, 0.2 and 0.3% (w/w} were added to

the milk prior to heating at 75, 90 and 120°C. The result showed that the soymilk viscosity was

m



increased when heat temperature and gum concentration were increased. In the presence of
xanthan gum, the viscosity of the milk was higher compared to those of guar gum. However, the
viscosity of the milks from both gums were decreased after stored for 7 days. At any heating
temperature (75, 90 and 1200(3) the viscosities of the milks were rapidly decreased when both

concentration of both gums were 0.2 and 0.3%.
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9 1

2.2.3.2 Y andesvtinndrouy In (dairylike)

2.2.3.3 ihuudavdesiingn luman1sAi (economy)

] E4 ]
a19199 2.2 uanadSuaedseneuvenihmudaniosyianie

Soymilk Water : Beans Cups/Kg Solids Protein Fat
ratio beans (%) (%) (%)
Rich 5:1-6:1 5-19 10-11.5 4.5-5.2 2.8-3.2
Dairylike 8:1-8.5:1 28-31 7.4-8 3.3-3.6 2.1-23
Economy 10:1 37-40 2.7-3.3 2.7-3.3 1.2-1.6

nr: dawalaanin Lia (1997)
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waifor 5 W1T naseminldnnuieud 95 esruradioadn 5 w1l wudins anusey
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wwaaeds T lddaud livemhdudaduii nasifamssaudafulug #h1dT Insaaded
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ufas Kwok Lazame (1999) Anmnisalasuudanid Asmianuading sduas uazad
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manwweaiuudamaes Aldanudeuguvgi 80 8 140 esmusadoa Wuiaan 0 B 180
119 WU IR 18210319 (lightness) 12LA 1AL AAUATT 1A (redness) HazA 1T MDD
v
(yellowness) TN
1 g a a 3 a <
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anudouldnawgungil fis 65 oerusafod 30 wund 3o 75 ssrusatiue 15 310 3o 90
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HuuandsainBinauda (beany flaver) Fudiuiledsd iy i s Inauengu

o

= a

L] o ﬁl 4 -~ ooy ooy ‘§ =) L] ﬂ'}
hiveusu nausufavndinsvveaueu ladlanendline Fellagluduniowmusssuna

3 o 4 t & o Ll o {
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i UiRsenflefeusudunios fovne)
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§aden 14
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Faun 28
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ded 3

Pa: daualas9in Obaidy and Siddhiqui (1981)

wulwllanendmeihueou lsd lunguosnd Iashnmea (oxidoreductase) T3 0159

Ufsveendiaruvainsa ludulaguda 19u nsaf Tlwada (linoleic acid) Haznsad luaila
. ¥

(linolenic acid) iilusn Tavdl fASvvzifia laniieiieandinuuazi MldiBamsdsznouwan

=i

é ot = H 1 o =1
lalasieseonlel Ssesamsdniaduasisenounseme’ld iy 0ad'led a lau uay

[

] 1 ¥ ¥
usanagod i IMiAanaudItulundasus assiiadny i lfinanauae tsnvuue
(hexanal) Mizutani llagHashimoto (2004) WUNmsailudundesfiguvglivesesfivsnawes
o J ~ = e T ad o :’ o =
lelasulesoen lwfnnfige TaeldSmamnnimsiludauniosdinifigungil 8o oem
¥ ]
waiFoads 2 i mslihilgangiigs annseasdfinavessnyuuafidiuaungvesnis
o A di = ] = y =y a =t c: =~
Aandu Wesninnans suve ldszrdnemsailu vieensawdadullsduifans gade
] 1 d
ANNNFITUHIR Wilkens HBZAMY (1967) WU IAsUANAnaBa0i1Fouguugll 80-100
¥
paruaraidoa et 10 wid sunsadudueuld lanendiwa 14 msrzion laigniane
18w ruanuseu (Savage et al., 1995)
s/ gt o g ] = - - =
mslaanuiouennilv llsauguiioanmnasssuyin uazinamsldsuwlasgu
[] L ]
auTAF IR da1iu Nelson tazSteinb (1976) 391495 usuazalndunaesluaisazais
< o w ns: o e : o
Tanfsn Tumives (NaHCO,) 0.5 Wesidud ndwmindsufesfilunatees Idinuds
A o a o o g 4 & A P pa
maoshusemnaau Tsfonluaivemaszanuendinvoueu litiissmnnismuuveii

o w A n” o & cu;
1% N1 IRnaUYe I IUNO UV ABIAUY (Cheryan et al,, 1979)
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Puechkamut (2004) finynaveundof 1¥lumsasnaudifunsiasavod lusaut
' V& o § 3 g
mies wulmsusdandeslumisazane Tedou luaisusiue (NaHCO,) innududu 0.25
a H g} -
84075 nled1dud nien1s lfunaiFounifusiua (Caco,) Anrndudu 00593 0.15
3
wesiFud lunmsua amsoaauanndnveusn lyd lanenddwua uan1s 1% la@en lu
o =t 1 o o 5 [ -~ u'
msuemaii i llsau lumusamantsdes weadio [¥asanaznen ludSuu
w )
msanasussfiorausnaausadiavousy lud Idwuiu ause qudig 2538) Wuh
B [ ] ¥
msniinlavlfiFanandntednuuafise (Lactic acid bacteria) A1115 0¥ 0AANAUT 11 IUN
o & A A - 3
fandeaenamiluluisa g
&
o o o o F=r-Y
Seyderhelm Uazane (1996) Anu1ns Ianuau lumsivdueu lod lanond e
y A o é’ o 3 & o 3 cg iy 3y ar LY o 9
wuduleanuaunniui Ifiou lslgdudanniu vazd ldsmduanuiouseiilse
1 ¥ »
antamiudy venvintiums Manudusufuaifveulnesn laiinga (supercritical

¥ ] 14
carbondioxide) @115 oRALBARIAVDUDU 95T |ARNAY (Tedjo et al., 2000)

5 A" A
2.5 guondfvenhundunes
9 » [) 3
asfsuthuudundesiuandran RameddagAunaznszuiumings denabs
¥ ) [ » 1
guavildvesiiiuud undos Min uazams (20052 wulufdanisazanufilgniuan
1w o s = a Py = a o o o &£ 1a
a19nu BnanoyTuia Tusauvesdumane uazdsvin 1dsau Tuhmudumans salsuial
=t @ o v w o = o o = Py = =y - 3
TusAuludanaesdunus lumadosununanaa Usuin Tdsau vazlsiavowvmavua
» ) E1
Twiuudunies ahind 2981s2Ral, 2540: Lim er al., 1990; Mullin ef al., 2001; Poysa and
» r ¥ I
Woodrow, 2002) 489 ndudanudiwuiauazaouiitgniidieiu nadodSuiaas
1 ¥ ¥ . ¥ 1
dUsznoufiszmeld sedudussudSause s Auluimunsnvdos Tsau i)
v b v i 1 5
masefigeiuihmsdszneusaneld hnihnudavaewniiu (Min et al, 2005b)
da ¢ 2 ~ A 4 A 7 (o &
whiing 29yl vazyws Axnyns (2544) MmseswviTunuyeaudsiazae
M ¥ ] 'u ] [l
&M anua (total soluble solid) taztsuia TusAueuimudundss NeSounndaunasenm
msusigungiiaie ie 525 uay 80 serwaFoa wudguugllunisusdaniasu i
Y o q' 1 z = = 3 c:a =3 I~ T ar
dFuavpwmiaiiazate ldnanua wazdsua TusAvvsaihuuduvaoaliaumnaiany Tag
1 T 3 - 4 »
msusdIigangll 5 sarnwada fuSinavewdsiozaeldiamuauazFina TusAugad
A:' - o a u’a’ a 1 = =1 m'
A9 T090INTADTN 25 1Az 80 yFIaITrd MNE1AD uonINNRdINLD Usuiauo i
k4 ¥ [
azawldvanuadanuduius lumafeadududsua Tusiuluinusunios mslddast
1 @ Y = a’, o po) n’: o Y o 2 o et ¢ »
dudundssgalumssdminudundeoniu s S aveswdsiiovais 1dlamwandg
o or 1 Oy J 1 ) L = Q’: r
fiu §8asiauveaiunduin 1606 10U 18010 wuMlSavsdaimuavziimanas

(Kwok et al., 1999; Liu ef al., 2004)
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(3R] Hﬂ1ﬂ!9‘h’ﬂlﬂﬂﬂ1ﬂﬂ§’3lﬁ§ﬂﬁ Iwuoha LazUmunnakwe (1997) W21 NISIATIUUN
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wusundesfiaieiu 4 9% A oavdssidiumsadnuaz liadn udruadlen dafinimsaa
1 ] 1
pdsuaute i fvuatesndwazuinna 500 Ty laswas duudanised 14 laifinnuuan
i 3 3 f
aeveanfitor Taofia1eglugae 6.60 D9 6.62 wonvimiudinud mswivumhuudunies
o ar L RG] 1 ' 1 1 1 .
nndandomatoiugn bifinnuuendrvessifites Tasfinedluyie 6.45 64 6.66 (Lim er
al, 1990; Shen ef al., 1999; Mullin et al.,, 2001; Poysa et al,, 2002) HAR1LFD nW Ao luals
1 » [
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1) }
mianedi ldTimfeagiu (WSows Wyl 2544)
EY ) 3 ot ¥ 1
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e i iy undesiifad awnvadnasas ileannlfisouuaansa uamad
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upaazamvasdiin iy nsnldsunlaswesduonsindasinaiuisubdienfiaain
L 1]
USinavowdaluiuudunaes (Kwok e o, 1999) aAnuiouuonnseinadea1didiing
k) ] 3 ]
ABAIA U HAYSNIIUNN UNADS Liv Hagans (2004) Wi 1n15 0 nseNguvgil 75 0471
¥
ar a é
warBad 5 wid nasvniuldanudewsu 05 ssmwaidos 80 5w Futumsfany
Y, 3 o a3 17 Ay AN EN - P A a w
Fouuuy 2 Yusoy M IHHINLO AHADINA IR NUHHMRIVUDY 150 18T ixua iefoniy
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MINUTDUVUVUADULAY 71D 95 DIFANNDTUT ﬁ]unm 5759 10 U
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3 ] s/
ﬂ??ﬂﬁﬁﬁﬂlﬂ'ﬂﬁ'lu13ﬂ?Lﬁﬁﬂﬂﬁﬁ‘wuﬁ,ﬁﬂﬂiﬁ']m'llﬂﬁwflﬁﬁﬂﬁﬁﬂ ﬂ?mmmmu‘ﬁw

o o =

» 1
azane lanenua tazUSua Talsiu TaonundlSmavewdansiua visUsinavoanded
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]
ar

o lg o o - 3
azag Idnmua nisdTwa TusAugelinei bt umdesiinnumilauinini (Nelson
and Steinb, 1976; Rao and Choudhry, 1976; Wani and Saini, 1990; Wani et al., 1990; Ogetunde
I3 ¥
and Akintoye, 1991; Iwuoha and Umunnakwe, 1997; Borse et al., 2002) A1 UTULDIAY
¥
witaiian Tuanavosoymnneanssammsaiawuse lalasusu Iuanavenh Ysu
A 3 o 5 oo 3} 13 Y r 4 A o
yaseynmimuaui e s afeiuss launau (156 Sauntluu, 2545) nsefantsgy
@oanmsssumavesdsau Mldmisedesves Tushunansda udanianissaudadu v
4 o O A & . @ o & ' <
Fall TnsaarieIngn s Manuniiagedu L ef o/, 2004) ANuduRUFserIvoT
u’: 2 g4 o 90’: o o~ - .
Nnua visvesvsnazats idnsnuaduanun dadiusuuea Tuwa@oa (exponential)

{Ogetunde and Akintoye, 1991; Zuritz ef al., 2005)



14

87 9’ 4 . .
2.6 MSIHANUTUHHA (Thickening agent)
i o o 1 o o 3t
a3 v lemsaiidlu Indusnan lssenusormmhadumsihifidas nudunila
iesnndis 1dfuaudouTnssadrves Induanms lssmuisaifamsnesduazoon i
¥
TuapavenimSeveunaumsarudrluTnssed e TasundmvesInssademusasiy
3 ] 4
Fafuimsediuiiiuveaunal Giquid phase) ¥ Ifvesnauiinudunilauniy a1s 198
[] ] o
anuduniladiuluaidunanms lalasaoanssd Ae srsisznevdlsznn Induyans 154
[y . 4 = ol s = o’ o
& (polyscacharide gums) Fadu IndmesAdaeenazitinmin Tuegags o1v)lszasudae
d a o ar o’j -~ 5 o' o LYR-1
TuTuggnas lsdria@orfunanus nieenndseneudioTuTuusnns lsdvaissian 14
o~ [ o
(Uo7 SANIUUR, 2545)
ad 1 A = 2 ] Qs ) o el 1
msozatw lalasneansududazrilarslinnuniiauandienu ll Feiladuhlinasde
AnumtiavpImsazate 1aun (Marcotte et af, 2001)
=y o o
- s3TumIAved Induwnaisisa
o : =g ¢
- gamglveahi ldazan
- amuuduvesssazats
anuniiagagavesaisazatylalasnoaavsadnriaduszuanaeiy Anunila
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MonaInaana i 24 1T
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asuenFiasrag Tae 1300
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a5 lalasneansediiddailon1dlugacmnssumi e 18ud

271 @y (starch)

FuTwduanadlsafiazanluivegiudiuvounda 11 510 uayluddu quauiid
nameamiasdnyazlinguzuanmeiuuduariiaveiiy ansniulal Indesves
naTnaaglugzilues ueavir-A-ng In'ins 1 Tulws (aipha-D-glucopyrancside) Usznousau Tnd
wes 2 ¥iia Ao ox'luTaa (amylose) i Inssardrudiuarons s (straight chain) Fauaadlunind
2.1 wazez luTamn@y (amylopectin) a3 Tassadraiiufaa1v (branch chain) Aasaaalunin
#2.2 Taowuselnaladanveses lulameedumuuearh-1 4 uvnzfiviuse Inaladdnues
oz luTamnfuneiivauwuieari-1.4 Tudisiisiuasassuazioan-1,6 lusreidurmde

[SUETR

CH, OH CH,, OH CH, OH CH,, OH
o o 0 0
OH OH OH OH
-0 o 0--
OH OE CH Ot

M 2.1 ueaslassadwvesez lulaa

i A%y wAasnu1 (2536)

. CH, OH
O _foB
CH, Cit
LS 2
SH o
: . HO <
cH, O CH, O CH, OH CH, O
o 0 o o
oH (o om e:
- O--
CH o OH OH

/1N 2.2 ueraslaseadeveses b Tamanu

A %8 WIinsny (2536)
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gasruiAmuveufiaaaifyluisendems Idaawdeu Suandiaamssezdes

ar :’ 3 g Qs . 1 c.': o~ -] A =2 -~
aaguii Iduniunazweada (swelling) veanguvinyuazisula Sanuwiia iedguvgil

2 & o ¢ o v Am A =4 1 -~ - 4 .. .
wiliTusinamivmmosdudui TaruwilagegaiFondt mafiawad lud (gellatinization)
amsrvindudfiaunsafianad lud 1dhgavgl 60 89 65 esuwadoa uflsdnInmin
o o y.é = = =l o 8 o r ¥ -1
nad lud 18figaungil 75 89 80 ssrnradod swstuldh amisnnfisudazaiiaiinny
¥

o lunsfawaid ludlduandreiu aniu maheassnfluemisdlumsiidife
anutuniiassdesirilafiquauiiaaisg oy sdavesanidy gudnvazlumsfaema
Tud Wudu qade winsnm, 2536) amirfionlFlundadusioms wu aadydy

dvlzude ez lifingw meld lurnneiguuswazlanuaedrlumaiy msldaniaslu

ar o = :r a §
HAAfBal AABILBT-NAITHON WUNP (strawberry-banana smoothie) seifiun o ldiile
o o & o (- o w oy = : 1 oo ar L.
dufe uaziiosi l1uantu amsvannsetesiumsdananiindalunindiaat 18 (Maioline,

2004)

272 yoglaauazaywus

i Te Ty Indusnard lsdfidszneudaoiimalu Tuusnard lsdfidlungTae 10
wiavin Wideufudaniusy lnaTndanuuuwdr 1.4 Sudaslunmiizs SuvegTaadu
Tassrdrwwosiy Tnsnmemiamadiia auldlants ezUsznoudvisag Taaszina 40

o o
B9 60 1lasimud

H O
H— O A [,
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CrHom

= ¥
mwh 2.3 uaas Iassadveusag lae

#111: Nussinovitch (1997)
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ADADOUANIND (Genovese and Lozano, 2001)

v a 4 ) a u’ 4 a
Poonam HagAME (2004) wumsiaumsuendumiamag Taaluiwa i e
a A 4 ¢ q 3 |a 4 & a4 ag A 4 @ 1

YFnaunuiusgi lsnavewvanavua uazaNuniada iy wazdyielums
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o - Pt Y o 5 ¥ ot
Whaames 1s Indusnats lsan 14 luomns ldsidavis sunsoazaiosinld iluIng
P A 3 o q 9 a A y v
wosvouwu Tuauaznuanlag teazawingi liifadlumsazaenianududunin
4 4 a 4 4 - o & WYaqu a 9 A . .
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A o 9 a g

agent) LAz d 13NN 1MINA9A (gelling agent)

2.7.3.1 12N (guar gum)
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a ad Y Y @ & A d‘é = LRl
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#117: Nussinovitch (1997)
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o o 1 o @ w n& a 5 9t
oymnvesnIfulinanenduadvesnaIfuiiedims liauseu lag Kroger azaue
(2000) fnxanunsdreanuieuvesiadudiivuineyaauandresiu Taoitnis Idau

¥ 3
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wuanunsaanaaudeu uatianudoussdvmaes lad nunfidues liaed il
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anunilatinianat auautinedimileveiafy Aornnsenudemsnldsuuasauiiy
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nsaA19 1A Wang uazaase (2000) WU srflesifgaiinfuaunsansdafigavgl 25 sem

]
s

wailive Ao Hey2 Rgangll 37 osruvaiFva AoNfions uazfiguugll 50 serusaFyw
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fo Afew3.s 33ldimaiatmnidlundasusinithunsa e Koksoy tagKilic
(2004) Anrdenumiiauazanuensalunsnadvesdsy Taomadslansondamn
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o J oW A v P ar Y
0.25 uaz 0.5 loFigud Tuuior (ayran) nuiiadulismuniamniigauazietlosiu
miuendave9¥suldud llunoeusususand daulawnsendanazinaiau luflessu
msusndrvesdsuias ludufveusudmdseamdude Iuvnsi Tansadufufisedu 0.1
d 4 a g oo 2 & J a 11 1 =
whesidud destumsusnduvesdsy wuanuniiavewudso Inoh ludenanosaviaues
‘:. 4 i s hord e é‘ or £y
adu e Idiiufoensudnilseamdudamadumsufinigsdnnnumila a3 145l
P o oW ow oy ¥ A A Py & d?’I & ¥ = = n’:
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f17: Nussinovitch (1997
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auda-a15T3uuL (amda-carrageenan) Taouadl-masusnesdiudai idifedu amse
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2.7.3.4 90U
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2.7.3.5 UFUUNAUNY (xanthan gum)
ar ad § = o ar
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1y
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X wiwe o v2Ca

NN 2.8 ua’mTﬂsaﬁ%ﬁwmuwmmuﬁu

17: Nussinovitch (1997)
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ANUNTIAGY (Casas and Garcia-Ochoa, 1999) arusdinduvosfanuildndenansmnnumila
Speers 1Az Tung (1986) Ainyaududuvesusuumusufianududu 0.05 8 1 Wesidud

L4 3 1)
Tatmiin asngAnssums IMavsuaruunuiy wuduiemyanud uduve sugsuumusy



22

- A dy gt o aar A o a L4
anuviilassliduiuiu aeandesiteuIToved Duncan HazRme (1999) AYMIUATIEH
¥ ) 14 ¥
snumziladuda nuhd s nududuyswrmudy i idiledudalinigetiv uasesd

o T, 5 d'( ot = as n’; o r
UseAnSnmgiudonauiulaneaduiy nennimiuesdilsznevvowaniunusiuiinase
1 Al 3t = o dy o L4 oA
aranuniia fo dnlSuuvesesdian uaz Ingrmnniu e ldmsazasuauinnudull
» 2 ’
Aanunilageliu (Casas et al, 2000b) uwuunudnionlffsmuaruvila uazaamnadaly
ninsae) Mandala Lagaaiz (2004) ANYIANUAIRIvBITe Watinamy uanunufuuas Ta
3 L [
averdufy wolulonSsuieunsviaesdd seaiinmsauuyHunUALIE A 1NAWINTN

[ ¥ »
anms@ulaneadudy uazisfuanMududuva Uiy anuasd o T AITAIY



F=1
UNN 3
o] o oA =
IHAUHUNTITVE
3.1 gAY
s
3.1.1 fumndeg
¥ aunassiuiiFoslni 60 Fudlumdaiuiuignd Gnlesidudniiueen oo

as ' e ] or at o o
alesiFud Tasldsuanueynsizduinguiisoielsunsaissa Taniaunsaissa lasAn

o ¢
IMWITIWAATULIN

3.1.2 ;A
3.1.2.1 Xanthan gum (food gade) SIGMA, USA
3.1.2.2 Guar gum (food grade) SIGMA, USA

a ) o A
3.2 qﬂn‘mﬁum‘i SN HTIHUOUBABD]

3.2.1 INT9AUANANADS Soybean Grinder&Centrifuge, WASINO
[ ¥ 3

322 InFe9nsauhunduraes WASINO

3.2.3 InSeeaytiaviony Mettler. Toledo spider2

3.2.4 o3 lulimes

3.2.5 N3¥UBAAIN

32.6 3w

3.2.7 61031503 (water bath)

3.2.8 WIRAITLLIDT

¢ < a d ° o
3.3 gUnsainlflumsInnzvinaumwihundundes

3.3.1 w3psSamarudiunsa-ag Mettler. Toledo MP220

332 Lﬂéﬂﬁ’ﬂﬂ’ﬂhﬁﬁﬂ Brookfield Digital Rheometer, Model DV-1I1
3.3.3 Sunsn lniwos ATAGO, N-1E

334 19504708 Minolta, CR300

o = o
3.3.5 o3 lulnes
3.3.6 1A5DUIAY

¥ ]
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3.4.1 Homogenizer _ Ultra-Turrax, Janke&Kunkel, IKA Work
3.4.2 Homogenizer probe S25N 10G IKA-Dispersing Tool

3.4.3 Mixer Stirrer DLS
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3.4.5luRauLYTivaow
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3.4.7 1n39auf

3.4.8 g1y
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Paired Differences
Mean Std. Deviation Sig (2-tailed)

Pair! pH temp5 7.0167 4.041E-02 3591
pH temp80 6.9800 7.937E-02

Pair2 %TSS temp5 4.9000 1732 560
%TSS ternp80 4.7333 2517

Pair3 viscosity temp5 4.2822 2127 0.69
viscosity temp80 4.1667 .2066

Pair4 L temp5 79.9800 6505 .000*
L temp80 72.7833 5232

Pair5 a temp35 -3.7089 6505 .000*
a temp80 -3.7578 5199

Pair6 b temp5 3.2367 6.500E-02 .000*
b temp80 6.1656 1477

Hwnamg: *Uanuuananniunang (¢<0.05)

v » 1 1
A15191 92 ﬂ1§'€l!.ﬂi"l$ﬁﬂ’21ﬂ£!ﬂ AAINEdAN1ILls $'ﬂ"l‘lflﬁﬂNﬂﬂﬂﬂﬁ?ﬂﬂﬂ?lﬂﬁﬂﬁﬁlﬂ?ﬂﬂﬂ N

ANTIZUAFN AN BINUAAA AT

Paired Differences

N Mean Sig (2-tailed)
Pairl soaking temp5 20 7500 021*
Soaking temp 80 20 2500

HINOWA: *UANULANAIAUNIIEDA (P<0.05)



68

1 kd v r L4
M15199 93 M5 AT ERReAR I EdAYsnhuut ArdesimS sungrgliveaily

ady o A o 1 e
msadudaviasaiunnaienu

Paired Differences

Mean Std. Deviation Sig (2-tailed)

Pairl pH temp30 6.9967 5.774E-03 208
pH temp80 7.0233 2.082E-02

Pair2 %TSS temp30 5.0000 2646 .020%*
%TSS temp80 5.3333 2082

Pair3 viscosity temp30 3.8333 2906 0.680
viscosity temp80 3.9011 2732

Paird L temp30 79.9056 3823 .039%
L temp80 78.9200 1.0294

Pair5 a temp30 -2.6289 2683 024
a temp380 -2.9189 1012

Pair6 b temp30 4.0767 .6369 353
b temp80 4.1967 .7680

NUEHR: *UATINUANANAUNIIEDA (P<0.05)
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Paired Differences

N Mean Sig (2-tailed)

Pair! grinding temp30 20 4000 .385
grinding temp80 20 .6000
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DRTIAIUAIE
ANOVA
Mean Std. Deviation Sig
pH
1:6 7.0000 1.732E-02 206
1:8 6.9933 1.528E-02
110 7.0200 1.732E-02
%TSS
1:6 5.5333 5.774E-02 .001*
1:8 4.8333 2887
1:10 4.1400 .2425
viscosity
1:6 3.7156 1305 .000*
1:8 3.2933 2313
1:10 2.8367 5553
L
1:6 77.7000 .1661 000*
1:8 76.9711 4649
1:10 75.1933 4206
a
1:6 -2.8133 1231 .039*
18 -2.9033 3.500E-02
1:10 -2.8956 4.157E-02
b
1:6 4.1044 1.1062 .000*
1:8 3.4322 2145
1:10 2.0600 2182

HINOIME: *UANUUANAIRAUNITER (P<0.05)
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Color
Sample N Subset for alpha = .05
1 2
1:10 20 3.8000
1:6 20 5.8000
1:8 20 5.8000
Sig. 1.000 1.000
Flavor
Sample N Subset for alpha = .05
1 2
1:10 20 3.7500
1:6 20 5.1500
1:8 20 5.2500
Sig. 1.000 765
Taste
Sample N Subset for alpha = .05
1 2
1:10 20 3.3500
1:6 20 4.1500 4.1500
1:8 20 5.1500
Sig. 114 050
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Texture

Sample N Subset for alpha = .05

1 2 3
1:10 20 2.0500
1:6 20 4.060
1:8 20 5.2000
Sig. 1.000 1.000 1.000

Overall Acceptability

Sample N Subset for alpha = .05

1 2
1:10 20 3.5000
1:6 20 4.2000
1:8 20 5.0500
Sig. 051 1.000
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L
ANOVA
df SS MS Sig.
Main Effects {(Combined) 5 554.769 110.954 .000*
Concentration 3 515.656 173.219 .000*
Temperature 2 35114 17.557 .000*
2-Way Interactions concentration®
temperature 6 22.492 3.749 .000*
Residual 60 7.881] 131
HUNUHY: *ANBUANANUNINADA (P<0.05)
Viscosity
ANOVA
df : S8 MS Sig.
Main Effects (Combined) 5 717.887 143.577 000*
Concentration 3 708.985 236.328 .000*
Temperature 2 8.902 4451 .000*
2-Way Interactions concentration®
temperature 6 8.084 1.347 .000*
Residual 60 4.471 7.451E-02

NS *TUANVUANARAUN13TDA (P=0.05)
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L
ANOVA
df S8 MS Sig.
Main Effects {Combined) 5 464.600 92.920 .000*
Concentration 3 396.788 132.263 .000*
Temperature 2 67.812 33.906 .000*
2-Way Interactions concentration*
temperature 6 6.427 1.071 .000*
Residual 60 3.365 5.593E-02
MUBIHE: *UANRINA1AUMIATR (P<0.05)
Viscosity
ANOVA
df SS MS Sig.
Main Effects {Combined) 5 4040.477 808.095 .000*
Concentration 3 4021.840 1340.613 .000*
Temperature 2 18.637 9318 .000*
2-Way Interactions concentration*
temperature 6 23.839 3.973 .000*
Residual 60 5.482 9.137E-02

wanume): *Inuumna 1t uneta (P<0.05)
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Temperature Time (day) Concentration (%w/w)
‘c) 0 0.1 0.2 0.3
75 0 3.71 4.58" 746 10.7
2 347 417 6.59 7.99"
4 3.34° 3.99° 5.16° 7.41°
6 3.2° 3.86° 4.72° 5.90°
90 0 3.67" 4.69" 7.77* 12.0°
2 3.49" 431' 7.04' 8.64°
4 3.41° 4.26° 5.62° 7.51°
6 331" 4.18"° 4.97" 7.40"
120 0 3.64’ 5.58' 7.95' 12.7
2 3.55' 5.13" 6.69" 9.66'
4 3.46" 5.07 5.88" 8.97"
6 3.34° 4.99' 5.44° 8.29'

'
“gnusmausienulunnduaasnnunanduedniivadAyweaia (p<0.05)
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Temperature  Time (day) Concentration (Y%ow/w)

‘c) 0 0.1 0.2 0.3

75 0 3.93 8.78 144" 225
2 3.80" 7.52° 13.0' 19.9°
4 3.69' 7.23" 10.5° 18.6°
6 3.53° 7.16" 9.91° 17.8"

90 0 4.02' 9.10* 15.6' 24.8'
2 3.94" 8.39' 14.0° 23.0
4 3.85' 8.24' 11.3° 20.1*
6 3.66° 8.09° 10.2° 18.8°

120 0 3.74° 9.27 17.3 23.8°
2 v 20N AN 3 N 16.1" 22.0"
4 3.49" 8.24° 14.5' 20.0"
6 3.36' 8.08" 12.4° 18.2°

“dnysmhavasiulunnsumaannunanaed wined Ay neana (p<0.05)
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