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Study on the Properties of Stabilizers and Emulsifier in Nondairy Creamer

from Rice and Food Application
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USunuuesansiiaauassa Ae carboxy methyl
cellulose (CMC)  Ns¥AUANULINTUSBEAY 0.05,
0.1, 0.15, 0.2, 0.25 waz 0.3 AUa1u wag locust
bean gum (LBG) sgAumuidudusesag 0.10,
0.20 1Az 0.30 WUINNTLAUAULIUTUVDY CMC
Saway 0.05 way LBG 5ouay 0.17 TiAAnunin
YIUUNTINVNU 128.33 cP TnaLPganuaIAIy
= Py A o )

PUAYDIUUNFUAULLUU (130 cP) LUBVINNAITWRIUN
gnINMUITANLAEIUNUAITNARBIUY Mixture
design WugnsNANgaluNIINERATUAENIINT1IT
a0 961 v g L% o 1%
T uUsENoUYIUIUNT, UIHUSI917, CMC,
LBG TuuSunauSesay 87.23, 10.48, 0.04, 0.14 wag
N-CREAMER 46 wag TWEEN 20 #aldduansdiad
Toasluvsunusesay 2.10 way 0.42 ANATIGU
Weliaszinuantininainigaimwuinduy
daduwie oil in water (o/w) NINNSNTEINYVD
YUIABUNIAWIAU 5.81 pum. dAranumilamiiiu
131.67 cP ANANUAIAIUD9DLATULAYAZNDUDDU
WINAUSe8a 100 LAULAEINUAINANU LilaWRILN
T3l undn S NP uLUy LASIANLEUSALnLA
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WisuilsuanuiduduresUsinatiinafisesas
50, 60 waz 70 wuinfiseduenudududosas 60
Iiazuuunisgausulagsiaanagluy 6-7 lag
LanuaNLANA9NI9@naA (p>0.05) 2939linae
stusirludunausawasoduia waswuqdunid
Sudusianuatesnit 30 cfu/e waglinumsiasy
Y8980 E. coli muansiu
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ABSTRACT

Two types of rice as Dok Mali 105 and
Chai Nat 1 were studied to develop nondairy
cream. Extraction methods (dry and wet mills)
of rice were investigated and compared for the
present study. Higher protein and fat contents
were higher in dry-mill than in wet-mill
method. The dry-mill method was selected to
prepare the rice milk in this study. Types of
stabilizer (carboxymethylcellulose and Locust
bean gum) were determined varied at different
concentrations.  Concentration of carboxy
methylcellulose (CMC) was prepared at 0.05,
0.1, 0.15, 0.2, 0.25 and 0.3%
concentration of locust bean gum (LBG) was
prepared at 0.10, 0.20 and 0.30% (w/w). It

showed that the viscosity (128.33 cP) of 0.05%

(w/w) and
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(w/w) of CMC and 0.17% (w/w) of LBG was
similar to that of milk protocol, which was 130
cP. The optimal formula obtained from Mixture
Design Experiment for production of rice cream
was formula consisting of rice milk, rice bran
oil, CMC, LBG at 87.23, 10.48, 0.04, 0.14 and
emulsifier of N-CREAMER 46 and TWEEN 20 at
2.10 0.42%

Physiochemical properties of

and (w/w),  respectively.

rice  cream
indicated that emulsion of rice cream studied
was oil-in-water (o/w) emulsion. Its particle size
distribution and viscosity was 5.81 pm and
131.67 cP, respectively. Stability of emulsion
was 100% (w/w). The rice cream obtained was
applied in food model, e.g., instant cocoa
powder beverage. In addition, concentration of
sugars at 50, 60 and 70% (w/w) were used in
the instant cocoa powder. In this experiment,
we found that the score of overall acceptance
of the cocoa beverage added with rice milk
and 60% (w/w) of sugar was significantly high
(6-7) and there was no significantly effect on
odor and texture properties of rice with
different types (p>0.05). Total microorganism
was detected less than 30 cfu/g and no E. coli

was observed in this study.

Keywords: nondairy cream, emulsion, rice, emulsifier,

stabilizers
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AUNINNAKED HARAuIASUsuligfad
anvazdviula ndusalunseuiuvesiuilag
Tngluianisuendvedladu (Oiling off) wagliiin
anwagnAUSARAUNANEINISNAU (After taste) [1]
WD NKNANA U DN ATUUTENDUAIYAIUYDIUN
wazidu Jgyuivesnisiinnishenduyivadiy
Wnannnissaudaveadaledunivuinlvglu
NTEUIUNITHER FatTun1syinlnlesiuilvuindnas
e sigasamilawes wazansddadliens
Fafuzansavitbieyniavedluiunszane il
[ < dy a [y I~ dy a [y [y g v
anwazlluidamendusiuduilamelnuiuinla
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waglaa Miiu wagladaduiy 1Wudu wenaind
ddatunladdesldansddadlnieaslunisusuuss
AuaNUs LalmAnAIILAIRITINTIAAULT IR
(surface tension) “retesnudiatululruendu
[2] 0 agyNLNNan kIRt Is eI ansadaana
winduasunsnszatedvasoyniadauniuluwa
i A v ° o a v al ¢
noviiadldogaiane Uagluliansddadlnens
nan1sAfignianldunnuneg uagndndusnile
7119 Am N-CREAMER 46 7nanannwidstiluaay
LU NN IRALUT AN YULANIZAINTUAINUA
Y AU U aa g < = [
fvaediatunn kazazaielatuiiu wWelvainy
Fouil 160°F (71°0) agvhliluanaiinnisnszany
fleunTu Faazmurzdrusudtatunaninis
ANLEfe s druuseynaldluoinisuenniu
nszvIuNslnelaiaTes spray dry WARAmTIAIM

A a o U d‘ d‘
Al M3elelusTuUYR L aldNaty LASRIAY
Dilatu @an azduatuuseinn oil-in-water ¥Un
1 [~ v c‘l’ d' I | a al
#1499 WWudu wenanlarsneglunguinieand

aa a a 1 <@
WAL TUWNUY LULUALRELTN LU Tween 20 N
darduddadluieasluvszianindgsatun
(Sorbitol)
imeagiunsalediu  Fadunsaledududy  uag

(Polysorbate) Usgnaunlsgeainea

lassasrsfinquuesinioendioiiau

(Polyoxyethylene  group) Juagiureaineads
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damalifiauannsalunisavaneludléa (3] us
dosntagsueiuildlundnfasinarddiulng
JueIuienitldlananunanuy fdaudsznauain
Tuisuddsusynaunglusiufiy wu Tvsiuugnsn
fUsinunsalusiuduseutnags dwmansenusie
seaudTunalasndwelsalusieanieguiloe lned
s1891u918TuLENE 19z anUS H mv a9 High
density lipoprotein (HDL) luaaigiigniuazluan
sgauveslnsnatgelsnas denaliiinnas
Wasuulasszaulaadinosealutdenatid
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F17U52NoURIBAITMITANNY  UINUNeTTl
Usylovunasnanie Tnefiaslulainsadu
drulszneviesay 70-80 Lduleemsieuay 0.7-
3.9 wazlvduSevay 0.3-2.8 [2]
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wuindiug nv 15 dusmnalfulassauede
gegaiiuiovay 1.65 sesmwnAe WugviInen
Ugd 105 UGN MoNENTINYS NuUnus il 1
way Wustoum 1 Tusinalviulassiadewiniu
Youay 1.21, 1.19, 0.72 uway 0.58 auasu [3] 3
Usunadlutudulng dunsalutulidus Admdu
asalutiudndu loun nsaledsda (oleic acid) nsa
aludda (linoleic acid) waznsaaluada (linolenic
acid) 1Judu uaﬂmﬂﬁﬁqwudwLmﬁmﬁﬁuﬁﬁimﬁuqﬂ
inillusiuasniy [6] WdUsauaislulawnse
sy wazlasiudslunisifinysunsuazainy
wilnlagsiusanue deduni1siigirunwaun
NanfTie s siuunTtuinndy uenanddndu
n1sasrlenialvnunanduannisdenlnives
fmpvdnluvsamalne Sdulumuidedadanna
aulafiasWauiadufionaindn lnefnwvdaves
a1slinunsslLasdladlnieasneauianiaad
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1. AnwviinvasaenuidiaressAausznaunig
sl lun1snanudsdng
Anwaneiiuginuinlaednidond1niiensds
[3] Usunaulvsiulusgauununatsuasiles wagmla
Nelunainun 2 aeiug A 91nonuEd 105 way
11fum 1 (Ma1aueguas  samne) ey
WiguWeuIsnslde 2 38 Adsnsluwislagin
dnudreiimuazenn dddsiuieigamgivies
Yrunlaluienensoslaifiu (stone mill) 1w 3
FOULATIIINIUATLNTITOUT 80 mesh uaz33
wuuld@enlagnisindaudiignsdiudnseti
wihiu 12 Duan 3 4alus andudadlddu
avtdunuazusndiuuilstnesnainaruinuuding
ﬁmﬂﬁnmamﬁﬁqmmﬁ 60 parwalda (Ju
a7 6 99 T WIURELNTITEUT 80 mesh uaz
iAle8193ATIEIAUsEnaunaAiAe USun
AUAY USunandn Ysunaluiy Ysunaldsy

Usunandaule wazUsunamsiulawmse [7]

2. Anwnanzmanieutiundng
Aaidenisnsuanuleiniingaanuaves
parUsznaumaaiilude 1 Anwidanienismsey
dundleediudsdindsuindesay ¢ Tuth
USunmsienar 100 lrinrwdeuiigamai 75 aaen
Wwalgud WIsuleussegiian 2 YU AsLian 5
way 25 Wil (8] vhldBuethasimda aantuih
dhusdmitlgets 2 seauluinszsiannnunsia 9]
LazvadaUALLANAsYe e dulaludnvms
AUMETULAL AN ATLSIATILTIA U Tndae
35 Multiple comparisons test fFeufisuuun
NALFULUY (F9819muAL : control Aifldiuna
39911918 uunseuTulusnazundunaIuly
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Snsndu 1:2:2) IeeldEmaaevidinsuduindnm
AR UNALULATN1T811T UNIINUIYAYIY
$au 30 AU Fdldazuuudaus 1-9 TneAzuuy
Wi 1 wunedadedudaneruannninduiiey
AzuuUIAY 5 vunedsddiinnuuansnseaie

AUNE WATATLUUWINAU 9 MUNefLdadulaneU
Peunindudivay [10]

3. AnwvdauazUsuauvasdanstininuasiice
AatAmaAiintsnmvasituudig
NARBIANWIANTLIAINAIRD 2 ¥Ta A
cellulose (CMC) wag locust
bean gum (LBG) slegauantAnisninmyasiitu

carboxy  methyl

$17 Fudesiurnsdneans cMC Dundn Tne
dduadfildnauivans CMC fuusduaing
[udusesag 0.05, 0.1, 0.15, 0.2, 0.25 way 0.3
AUAIRU [8] mumaué”gmﬂ‘%mmumammmﬁ'sqa
(Over-head stirrer; Kika Labo 'i;'u EUROSTAR) i
AU5ITBY 300 saUsaw? Wuan 25 il uay
TauSeunuisfimunzauiilaante 2 wdhly
JiAsIgRAI1unidndaLA3 09 Brookfield
Viscometer) LagA1A21l
Stability; ES) [8]
MntudadeniuNdfinal CMC 91nA1AR

viscometer (3u DV-E

AIRIYD9BNaTY (Emulsion

wilnilndlAssfULIRaLFULUY ThawUsdruNE
fuanslimuasia LBG fimnudutudosas 0.10,
0.20 war 0.30 uazilUinAuaudAnianienn
ABANAIINNLA LAZAIUAIAT ANUEIRY

4. AnwrmseSeuasazanedsiatuaintiuudin
waznTRAUNgASTIvaNzaY
ANwINSASENE1SaEaNEdNaTy tnuadng
aaslunsiaunlaguusuSunadiuusenauingiu
3 giafeUSinanitude (Wisn difuuilan
Ine 11n) arsddadlnieasinelyarsnienisaine
N-CREAMER 46 (U5%% National
Lazd1TanLIIRIRIAD TWEEN 20 (Ajax Finechem
Pty Ltd.) 219WUNITNAABDILUU Mixture design

Starch 9119)
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Tnefdunouiinuudnfinauansliainunsiad
winnzaulute 3 wawa1s N-CREAMER 46 luusiay
ansuaglimnudeuluthgunad 75 esmiwaldes
MuNANFBLATEINUNALTIADNEI5OU 300 50U
soundl Wunan 25 wiil iliduegesimss aull
gl 20 esrLwaBea IRuasanuIIAeEY  Du
HANFIEAI1NL5IEY 19,000 SRUAOUT EETIERR
laludluiwes (ULTRA-TURRAX §u T 25 basic) g
aurugaumnTlidliiu 40 ssrwalea Wuan
15 Uil Waeeslsingumgil 80 ssmwalTya 10
U warngasTinzanaInmTIATIEAImMg
nMenwAevuIneyn1Avesdiaduliedniden
gnsfinngn  leensinvuinoyniavesdiiaty

(Laser Particle size distribution Analyzer),

A1¥viAIuNTn Brookfield viscometer,
AATITRALAIIITDIBLIATY (Emulsion stability :
ES) AuAs1gvingnouseu [8], TnAdvesddadu
lab) wazas@eUTnvesdladu lng

a%ﬂ’ﬁagaﬁﬁLLﬂ%W@ﬁ@Uﬁ?Sﬂﬁ%ﬂ"lHﬂﬁ@ﬂ‘QU

(Hunter

asavanelauea Aaslsm (Cobalt chloride) [9]

5. psuasadisunandnsazuandraluldly
1%N5
A1sd1tulsluenis aanni1snaaeely
& ~ v ] a o ¢ v ° a
A399ANLA AL UL UNBN A UNAULUU LAgUIASY
~ v Aaa Y A ° a
Wenantagasiangaluded 4 vinisuususunu
wmaglasdluansiszavanududusesay 50, 60
kay 70 warvinn1susetuNan1ausa ngund
P ~ ) & A va a 9 o
WU e unuLAI oI lN A TR UL N AL AUWUUN bl
finsudsvsunudinnaglasa lagnadauainy
] [ aa . . S
LANFAINAIYIG 9—point hedonic scale UATLLUU
Aaws 1-9 TagliAghuvinnu 9 “UNgDe BaUNIN
fgn azuuuwiiy 5 vaneiavenlignitveu
130lvaU warAzLUUWINgU 1 nunedsldvauunn
Nan luaudnyueau @ ndusa iledudanasy
AMUYAULAYSIUVBINANA NS Aua1aU Taely
B P = o ¢ a a
AnaaeunsEiniuduindnwiniaivunalulagnis
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919115 UNNINYIFYALIN 91UIU - 30 AU LAY
WATITINARAIETD Paired-Samples  T-Test  Lii®
WIHULEUAINULANFNNNIUSLANFUREVD 991

4 2 aneiiug

6. N15ATILRAIUAUNTIVaIATULIBUNEY
d1saguandn
1iieganfingandniionlaluden 5

'
a ¥ (%

AATIEIIUSUIUAUNI OB UAUNINUA USUIUST

q
a a

wazdaRnenus wuaseladnesuway Escherichia
coli [11] mua1nu

7. NMSIATIZANEDA

Anwriladeranualunismaaes Tasans
WNUNITNAABILUYU Completely  Randomized
Desien (CRD) W3suiluannuwansisvasaade
1ay Duncan’s New Multiple Range test fiszsiu
anaderiu Youay 95 Anwinsimuigaslagnis
FIUNUNITNAADILUY Mixture  design LLagn1g
Uszillunan1suszanduda lng1aukun1vaass
WUU Randomized Complete

(RCBD)

Block  Design
a a ! ! a
Lﬂi‘c’JUL‘VI‘EJUﬂ’J’mLLGmG]’N“UEJ\‘]ﬂ’]LQaEJIWEJ

Duncan’s New Multiple Range test 15gAuUAIM
Wetlusaeaz 95

NANISNARBILAZINT
1. Anwranenugdndennautiniauaiilunis
NAALTIU1?
= % =l - 6
IINNINABBIANYITIINELS 2 areiughe
AoNULd 105 WarTeuIn 1 wazlsn1stueu1?
=1 = aa 1 v (=1 I aa 1
WisuwlguiIsnsldwisazlaiden wulanisnisly
wragliusualusiu Ty wazaislulawnsm
gegaRieaesaeiugviiuievas 7, 1.3 uay
78 @ua1nu (Table 1) WadAs1znusunalusiu
I ad 1 v [} Y a a 1 1
UM slduedalviusunalusiugandinisiy
Wen Metliflesannnisladilendanalilusfuinnis
ara8utusEnINan15tuT1vintRUsS U lusA
U19duanad [12] weviadusunalatiuy wazlusaud
a vo & a | P &
as1eibatuL T uigsdiunislussrusenaues
InTdnswasrududuasiulawmsaludninaedl
SvSnasommnunin waztiiadudatulalutiiu
917 FLUIINNITNAABITIAALEaNIT NSkl
A un15HAMLTU LA UIULTIVBIT I NIADIANE
Wugsoly

Table 1 Chemical properties of Dok Mali 105 and Chai Nat 1 rice flours

Type of Chemical properties (%)
rice/Extraction | moisture protein ash™ fiber carbohydrate
Dok Mali 105 c ab a b a
11.36 £ 0.06 | 7.05 £ 0.06 1.24 + 0.09 1.32 +£0.04 | 0.64 +0.09 78.39 + 0.15
/Dry mill
Chai Nat 1/ c a a b a
11.43 + 0.07 7.11 +0.08 1.30 + 0.08 1.32 + 0.07 0.73 + 0.04 78.11 £ 0.06
Dry mill
Dok Mali 105/ b b b a b
12.43 + 0.04" | 6.67 £ 0.09 0.57 + 0.06 1.35 £+ 0.04 1.52 + 0.08 77.14 + 0.26
Wet mill
Chai Nat 1/ a c b a b
12.53 £ 0.01 6.74 £ 0.06 0.64 + 0.06 1.35 £ 0.05 1.47 + 0.06 77.29 £ 0.24
Wet mill
Remark:  mean = SD values in the same column with different letters are statistically different (p<0.05)

ns means non-significant difference (p>0.05) in the same column
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2. Anwan1azmsieseNtungn
Faldenaniiznisiadeudiundiienn
n55UUNs1d LR nudimsTautsvesdnasie
desatenuglunuAILwANA1INI9Eda (p>0.05)
ve989AUsENRUNAnAnUSHalUSAY laduuas
Aslulawmse wazannnIsneassRatdantydniane
fiugdoum 1 lunswdnidesnniduimidnegn
nindnameiugaenuzd 105 uazdesnisifiuyac
y998189na Fetulunisnaaesdamdouiiu
dnfigungll 75 esmwaldea MUIsuiiioy
srggnantumsianusewdu 5 way 25 ui [7]

It lUiesgianunsivesinuy wuii
szgzlaa 25 winlienSesazaiuaiiaanyiniy
83.72 anuddiu (Table 2) tiasnszezianlunis
T¥audouiudurinliud winoandluledue
anuAsinveil i ufiudy [12] wazdlonnaey
Auaudanieuszandulalagldds Multiple
comparisons test LUSHULBUAULANANNIIAIU
\oduiavestihuudnfuuanauduLuy (control)
wufiszeziian 25 uii linuauwana1ani
48R (p>0.05) lusuiledudalnglininundmile
WennulalndlAg s uuUNaNALLUY (Table 3)

Table 2 Stability property of rice milk from various treatments

Heating time ( 75°C)

Stability index (%)

Appearance

5 min

34.89

}supematant liquid

}slurry

25 min

83.72

emulsion

Table 3 Multiple comparison test of rice milk

at various treatments

Texture
Treatments/Condition
appearance
Control 5.00 + 0.00°
5 min at 75°C 387 + 1.93°
25 min at 75°C 538 + 1.76°

mean + SD values in the same column with
different letters are statistically different (p<0.05)

Remark:
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3. Anwvdauasdsunavesdnsliniunsnane
anaTRmaaginisnwaastiuudn
NATANYIUSUIUVDIFT IAAINUAIFIAD
carboxymethylcellulose (CMC) WU319NNTEHU
AULTNTUYBY carboxymethylcellulose (CMC) &
AAuAsiasinindesay 80 dmaliiiuudiiin
MsuEntu Beilseauindsatuimnzauaisian
ANUAIRININNINSBEAY 80 aluvinludsaduLin
Msundu [8] wazannnsnaaasnuinnisly ansled
AR CMC Wissuidaiionlaanansoviliiuy
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IfANuAale Suianiswentuas

Y

iesann
CMC Wuansifiunnuasiivdindifluszgdsannsn
TsuiuTndwessinlaifvseqld saufeanunsn
i@SuUsEAS AR s ud s wnnty dawa
T uvilafiudu [13] Fedeinisdneans
Tiauasds CMC Turisanuiudusosay 0.05,

0.10 waz 0.15 ilesanlvmmaminegludieilsl
LAUAIAINUNLAYDIUUNANAULUU (Table 4) uay
Unanwmuselagldsiuiuaistimiumesi locust
bean gum (LBG) fimnudududosas 0.1, 0.2 way
0.3 [14] WagyNNITNAFDUAIAIUNRLALALAIAINM
AIRIRLERINALY Table 5

Table 4 Viscosity and stability properties of rice milk with carboxymethylcellulose (CMC) at

various levels

CMC (%) Viscosity (cP) Stability (%)
0.05 25.00 = 5.00 69.50
0.10 55.00 = 5.00 69.50
0.15 126.67 + 2.89 69.50
0.20 221.67 + 2.89 69.50
0.25 361.67 + 2.89 69.50
0.30 581.67 + 2.89 69.50

Remark:

Selected treatments in a shade area (viscosity ~ 130 cP) were used for further study.

Table 5 Viscosity and stability properties of rice milk with carboxymethylcellulose (CMC) and

locust bean gum (LBG) at various levels

CMC (%) LBG (%) Viscosity (cP) Stability (%)
0.10 51.67 + 2.89 76.74
0.05 0.20 160.00 + 0.00 95.35
0.30 317.67 + 2.89 97.67
0.10 190.00 + 10.00 97.67
0.10 0.20 316.67 + 2.89 97.67
0.30 568.33 + 2.89 98.84
0.10 221.67 + 2.89 98.84
0.15 0.20 503.33 + 2.89 98.84
0.30 895.00 + 0.00 98.84
Remark:  Selected treatments in a shade area (viscosity ~ 130 cP) were used for further study.

Hesannismaaesdesnislaainiunis
gasnundnilalndifssfumauilnuesuLnE
AUKUUWINAU 130 P UAZAIAILAIAIABIDY
Tugrsnnnindesas 80 MagllvildiAnnisuendu
Y938158a18 FanuInsldarslimaund 2
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¥iln e locust bean gum (LBG) fiuSunaumny
Sp8ay 0.1-0.2
cellulose (CMC) NANULINTUSBEAL 0.05 Az lviAn

Y ey carboxymethyl

Aunilneglugiedanard wagiaiaa1uaes
Uszanusegay 80 wananiisigauinnisidans
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Tanuasaaluemsunnnin 2 slinsiuiuagyiy
@sunsvnudsiutaziu Tnenuiiasliaung
# LBG dniduansuiindilaifivsyy anunsahluldls
lunnan1Izve 0193 Wan1znsavdenig Taivi
TiAnealue1nis wasdegrofiuainuniniy
uananiinsliianudoutu LBG figaumadiasnin

70°C  azanunsnazaulas WiuAINAILALE
TAusfadunazdudanisiin syneresis [13] 970
N1SNAADIIUTHNUYIWBIAMUTNT UV DIANT L9
AuAsIsInasansly  Table 6 Fsnu3nAd
Aunilnvestuudfiivs I an Uit uve

a1slinumsa LBG fisosas 0.16-0.18 uaz CMC
Sovaz 005  Hurrefidaianuninvesuunay
Funuy (130 cP) agsgninstasdsnannuiniian
wazdlouUsiurisnududuvesansliniuna
LBG siaiiellaaimnunilafilndidssfuuunas
Funvusnniigaldnafuaninalu Table 7 wudid
AN UVRIESIRAIINAIEY CMC Speay 0.05
way LBG Saway 0.17 laanumniiawindu 128.33
P Fumnzanuarlndifeanniian Keduiah
duadnifisnsidrusenanluiauinisnanaa
Wigunaudnusaguandisely

Table 6 Viscosity and stability properties of rice milk with 0.05% carboxymethylcellulose (CMC)

and locust bean gum (LBG) at various levels

CMC (%) LBG (%) Viscosity (cP) Stability (%)
0.10 51.67 + 2.89 76.74
0.12 66.67+ 2.89 80.23
0.14 80.00 + 0.00 80.23
00> 0.16 91.67 + 2.89 80.23
0.18 140.00 + 5.00 80.23
0.20 160.00 + 0.00 95.35

Remark:  Selected treatments in a shade area (viscosity ~ 130 cP) were used for further study.

Table 7 The content of stabilizer in nondairy creamer from rice

CMC (%) LBG (%) Viscosity (cP) Stability (%)
0.16 91.67 + 2.89 80.23
0.05 0.17 128.33 + 5.00 80.23
0.18 140.00 = 0.00 80.23

Remark:

Viscosity of selected treatments in a shade area was 130 cP

4. AnwIN1sAseuaITazanedNaTUIINTIR
INNITNAUIAATIALINUHUNITNAADY
WUU mixture design wudd@runauilglunisuan

v o

datuaININIABUUSI91 d158TaTlnieas A
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N-CREAMER 46 uaz TWEEN 20 ldgnseis Figure 1
LAY AINNaD9A9 Table 8
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TREATMENT : MONDAIRY CREAMER FROM RICE

N-CREAMER

100 20 30 40 50 60 70 80 40

RICE BRAN OIL

TWEEN

Figure 1 Mixture design of nondairy creamer from rice

Table 8 The optimum recipe of oil phase in rice cream emulsion

treatments
Composition (%)
1 2 3 q 5
Rice bran oil 60 80 73 54 67
N-CREAMER 46 4 a 10 10 7
TWEEN 20 36 16 17 36 26

INNSHARBLATUIINTUINTIAAIAINY
AYAILATAIAIINTRUIAESIUNIUTLANNTUN S
wuindsTadunduiiousis 5 ansiudiaduvia
dfuluth (o/w)  (Table 9)
nadoumsdunsazatsluth wuiiveaedudion

WB9971nL e BUIUN

anunsnazawlaluin wazilennasudiunising
mmmmaqﬁsquﬁwmﬁazma Cobalt chloride
$ovaz 20 ApwApudnszaunseaduduuyuantin
Judtaduriniiiuluin om) wazfidinvneu
gouwiniu  Seway 100 vauzfianaumsialien
(Table 10)
wamaInmsUAsuddatudsliaiauassalaiinnis

WNAUSa8ay 100 tVNNULYULREINY

tunyapornfood@gmail.com

*WA. 95., NAIYNAUTATN1TEIMNST AMEINGNAIERNS U INeNaRERY

LeNTULANTY (8] wagdanuinasuiienaindagns
71 2 Wienauwdawindu 131.97 P TndiAeeiuuy
NANFuLUY  uananidlivuiaeyniadnindy
5.81 lulasiums (um) (Table 11) dswalndiadull
AnuAiseiUnils uldlesainvuineyniaves
ASULIENAINT1INNEAT HVUAveteUNIRagluY
0.1-100 lulastuns WWuvuafiuanzauaesdiatu
Tuensialu [14]  sailanunssnvesdsiaduas
WUSRARUAUIUIABUAIARBAITUINDUNIATIYUA
Enavilvsaduiiaunsianniy eghlsinng
mmm&’waqazuu@ﬂaﬁﬁuﬁvﬁuaeﬁu w3olalyd
luwesfitronszasuazanvuinvosoynaiina
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3

nsiuthludnisannisuendu (Creaming) alguss

Y
o

wilvdusadsugednalivuineynialudud
gurndnasuarfagaelifiviunalysiugadud

al

e 22,

fufveseymadialuufismnnniinslifisesu
G‘]I”m:i'] [15] uaﬂmﬂﬁﬂﬂﬁLauaﬂiamLqumama
(Surfactant) 978anLsIReinsywITs LAz
dawaliszuudiaduiiauasiauniy [16] §5a1n

mamimamé’fﬂwuiwqmﬁz TANAIUAINUN

=< a

'
[

gn L* w1nu 38.38 (Table 12)
”a%’u%ﬁmﬁﬁﬂfwﬁuﬂuﬁamzm&Jagjj‘l,umaaLmaa R
unuNIAvesignIAeluiinadonisnszaewas
Iganaty Feilwadaduiidnvasneusniiueadiu
Tdunnsnsfy [2] dmalvrdufiouandndian
ahademunnifiuninty - fduninauaudi

P &
SILNORRISIA!

) =)

AIUNIEAINAINA1IFIAATONGATA 2 UINFRATY
] 1
\Wigusaly

Table 9 Types of emulsion of nondairy cream made from rice

Treatment appearance cobalt chloride method emulsion
1 o/w
2 o/w
3 o/w
aq o/w
5 o/w

Remarks: o/w (oil-in-water emulsion) means a system at which oil droplets dispersed in an aqueous phase

w/0o (water-in-oil emulsion) means a system at which water droplets dispersed in an oil phase
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Table 10 Viscosity and suspended solids of nondairy cream made from rice

31

treatment viscosity (cP) total dissolved solids (%)™ stability (%)
1 22833 +2.89° 100.00 100.00
2 131.67 + 2.89° 100.00 100.00
3 161.67 + 2.89° 100.00 100.00
4 220.00 % O.OOb 100.00 100.00
5 183.33 + 2.89° 100.00 100.00
Remark:  mean + SD values in the same column with different letters are statistically different (p<0.05)

ns means non-significant difference (p>0.05) in the same column

Table 11 Size distribution of emulsion from nondairy cream made from rice

treatments Dg5 (um.)
1 6.38
2 5.81
3 6.20
4 7.16
5 6.23

Remark: D3 : Droplet size distribution with a mean diameter of set 4 and 3 emulsions

Table 12 Color property of nondairy creamer from rice

treatment L* a* b*
1 3774+ 068" | -0.36+001° | 048 +0.20°
2 3838+ 0.74° | -0.58 +0.04° 1.38 + 0.11°
3 38.09 + 0.77° | -044+006° | 092+0.10"
4 36.49 + 0.76° | -0.46+004" | 0.74+ 002
5 37.27 + 075 |  -0.60 +0.08" 116 + 0.12°

Remark: Dy 3 : Droplet size distribution with a mean diameter of set 4 and 3 emulsions

[ ¢

5  nsnawiasuisnandaluTdlundniue
15

mﬂmaﬁ’mLﬁaﬂqmﬁmmzauﬁ@qmﬁ 2
mJiU%mmmaqfwmasgimaﬁmmL%’uéﬁu%fasJaz 50,
60 uway 70 thuwanlundnsuaiadesmulnlfdy
wuirfieadudunnsgdulinuanuuandimg
@nf (p>0.05) vosUszamdudaludunauuazile
FUNE LANUAULANANYEDR LA U LaL SaYR
I@sm%mLﬁsumamﬁﬁL%ﬁ]gﬂmﬂﬁﬁnﬁﬁﬂ%mmﬁﬁma
glasafosay 60 fiazuuumuveulnesIINTgn

Winfu 7.03 (Table 13) wazifiowSouifisumny
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wanA1svesateugiateansvialinuaiim
WANANINETRA (p>0.05) lunng AudnwuEnIa
Uszannduiia lnsaduiilenanndnisaosaneiug
InsuaziuuaureulaeTulndiAssiuAeAzUL
n1sveusuluseAuunAenzLuy 6-7 (Table 14)
Fotudnaoiugdoum 1 Gududiasaign
aunsaiannrdndunduiioumanandsaguis
AavanURAlNalAssPSILELmaIINT A iugnen
uzd 105 Mgaauifnudunduin wazsiaiigs
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Table 13 Sensory evaluation of nondairy creamer from rice in cool cocoa drinking

Sucrose (%) color odor taste texture overall liking
50 720+ 081" | 633+130 | 537+171° | 613+1531 | 637+ 133"
60 727 +094° | 643+141 | 633+173 | 6.60+ 133 |7.03+156
70 653+181° | 603+161 | 543+191" | 583+170 | 587 +1.78

Remark:

ns means non-significant difference (p>0.05) in the same column

Table 14 Attribute characteristics of rice with two different types

mean = SD values in the same column with different letters are statistically different (p<0.05).

ns ns ns ns . Dns
type color odor taste texture overall liking

Chai Nat 1 7.37 +0.93 6.13 + 1.55 5.60 + 1.83 6.77 + 1.17 6.27 + 1.41

Dok Mali 105 7.27 +£0.94 6.43 + 1.41 6.33 + 1.73 6.60 + 1.33 7.03 + 1.56

Remark:

6. N1531ATILHYAUVTIVRIATUTIBNIINTG1
INNITIATIERAUAINNNYFUNTE WU
gnsAsuigNaINtIEIeiug Dok Mali 105 §
USinuAunidisuduionuatioonin 10 cfu/g
USunauladuazsitesnin 10 cfu/s msalidnu E
coli wagdlAn MPN 1y 0 (Table 15) Gamn
UsgnANsENTsansnTaiay atuil 208 w.A. 2543
Avualinsaslinusuaiiseviia £ coli luems
0.01 n%u [17) FsaFudienandmitiamnldegly
\naueifiiuAALLRTEI uAldesannnsmaaes
Lildnsvaeuognisiuine msizasuiiauain
truduvdadiliiunsiuiarioduns aunse
Aulingamgididulduulssina 5 Ju 3
AnseifissangunisiBudumiity

Table 15 Microbiological qualities of nondairy

creamer from rice

Microbiological qualities Amount
Total Plate Count (CFU/g) <10
Yeast and Mold (CFU/g) <10
Escherichia coli ND
MPN 0

Remark: ND = not detected
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ns means non-significant difference (p>0.05) in the same column.
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AULTUYU
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2.10 uay 0.42 azldsaduildnuningegn (e
thanUszgnaldlundniasiedesiinlnlfgasidud
wsUiumtimaglasaludiunanionas 60
fuslnnazlinzuuuruveulaesianniigamiiu
7.03 azuuu Tnglrinudnvuziadesiuilsaniusiy
dedudaazBoalndiAnstulnlaifldaTuiongns
FunuUINNTign wazilediaszinisgdun3disudy
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