Souphanouvong University Journal of Multidisciplinary Research and Development

2024,Vol. 8, No. 2, 100-108

h\f i’g‘:h}

https://doi.org/10.69692/SUJMRD0802100 =
Study on the Optimization of Process Conditions for the Development of Purple

Rice Milk Product

Anna BANYAVONGSAY, Satheun THIKEO?, Phonesavard SIBOUNNAVONG, Phoukham
KEOMIXAY? and Daosavanh KEOMANY?
Department of Food Processing Technology, Faculty of Food Science, Savannakhet University, Lao PDR

Y"Correspondence: Anna
BANYAVONGSA, Department
of Food Processing
Technology, Faculty of Food
Science, Savannakhet
University, Tel: +856 20 7745
9830, Email:
anna.byvs@gmail.com
2Faculty of Agriculture and
Environment, Savannakhet
University

Article Info:
Submitted: Feb 16, 2022
Revised: Jun 07, 2022
Accepted: Jun 22, 2022

Abstract

The purpose of this study was to study the development of
purple rice milk products, which aimed 1) to study on the
optimization for digestion of starch using Amylase enzymes and
2) to evaluate the sensory of rice milk products. In the experiment
designed of the optimization was used two factors include time
with 35, 40, 45, 50 mintue and enzymes concentation 0.05%,
0.1%, 0.15% and 0.2% and using CCD (Central Composite
Design) and RSM (Response Surface Methodology) were
investigated the optimum condition which results in the analysis
of two factors with duration of hydrolysis was 43 minute and
concentration of enzymes was 0.141% consisted high value of
total soluble solid (TTS) 10.33 and SD value of 0.57 with R?
85.152%.

For the sensory evaluation was used QDA (Quantitative
Descriptive Analysis) method, which is an evaluation of the
characteristics of the product from the tester. The formulation of
rice milk was divided into 5 formulas. In determining the specific
characteristics of the product was set at 16 specify Characterized
by the main characteristics include: odor, taste, texture and after
tasting. The sensory evaluation results showed that: Formula 2
consisted of rice odor, sugar odor, caramel odor, sweet, soft,
liquid, tasted in the mouth and refreshing. Formula 4 consisted of
a pungent, sugary, aromatic, caramel, sweet, soft, liquid, mouth-
watering and refreshing taste, and The results of the analysis was
used PCA which analyzed priciple component (PC) with a
confidence level of 85.57%. As for the preference percentage of
the product obtained from Preferance mapping analysis the result
be seen that the preference percentage of all 5 formulations were
as follows: Formula 2 rice 50% with soybean 50% and formula 4
rice 50% with peanut 50% accouting for 60%-80%, After
analyzing the data to find the difference, it was found that the raw
materials used in purple rice milk in formulas 2, 3, 4 and 5
consisted of purple rice, soybeans, sesame seeds and peanuts were
significantly affect to charateristic and preferance of the products
Keywords: Purple rice milk, Processing, Sensory evaluation

1.  wanszcon

Jrannrodudsinngnimzning&nidie

gunedni. Yzinnioluziu 3 20U 4 2939

HGuns zln°|znjvmwmnz)ou‘tmuwwwmumjwjj

213nSueengy)lé Dilsiidzau 236,800 1 w33 40% wiyeendiy 3 (208: wanwls, wnnag

lancdn. Jdwoudrgmneudruiu 6,800,000 . win?d, E3TucaaziiviDgzwiwyuenind

A [y 0, [y o [y ! & ' a P @ Qo & A o
fiu «az 80% 2o3UrgMeVRoUzmneINEN  (nnaufiy By: wnaie JEnarurduiidiuty



Gouwid1 way Deminowioijourzannyndo
tauzdu winnm sovlnaduiuiitisugg cax I
omMniigoudduIjourzenniuEant cay
(S0 0w INODIN zﬁuﬁgljazw’luﬁm‘ﬁ
Guiisnuduyu tax ﬁsmmgucau%jmwﬁu
NS ounNnacy e Uﬂjwm%ﬁjmﬂnﬁmu
NIWNg0299210 goulndcluSoniunzdna
CUUdsdUdeaUsnd1InNuYndio €as NwWaJ)
g0t BnawyneEadudin (Seanthaweesuk, 2018).

Brdudinouiinesytandzgineuni
noudytijzejuzgmeutandtlunédudnemy
&n ctasUfiolandeiniudadigelio 617 Sy
Yo Eadgnotdandudiyncsdinsaed ugn
nzdu (BnSuceumsdn) Sadudisivs vy
153 ha Tngdzuiu 90% Dnmuwzdn waz JTwn
§lunzdued (Aunweds, 2011). Bt § Baoy
o0 Banznuméa 90¢ Tuouonsy Poaceae )
Gramineae (WulinTudjngoTugznu Oryza A5
azdusin Wucuusindey Aifiudsusydugs
nzuen WusdEwy densutdoudnasush
W waz dedminiug. Egedolilaoiuwn
HufiudH83n war Wudedututougiudzney
(1998 uenam%ﬁ@umzn“lj‘twazmmm"’n%n
WudsyniweeifiuddodiiDusinuntvuy
guednéou. Daludacny dieidui Derwniy
na1 2000 U £398UtUdouguaniitieniulnud
souutavsily Sciutausiice s dugmn
21muludaougEiumie UusNWNIVSWIIUHN
Tuaialutsiosn d30zweimnudutusySaly
(e cﬁecc$c’1ﬂjg§’1§nﬁn§1$ﬂjnw§j@u%uﬁmc"ﬁw
ngdlugeuinwd: Jgwdwesyyusnssyy
thun Tocuning, whalsiiy, wnuuiletsgaw,

SmOud, wnuily, N8 waz lwa Jhngzl

ﬁﬂmu?uazﬁumjm’lm (Sirichokworrakita
etal., 2015). (1 1uenanas18acdudig
gazw’nuzﬂ"’ﬁccéomﬂjmuccwoé’ljﬁﬂ‘cu‘iéc§o
wzfﬁmmzi‘ﬂummwiwazm&ﬂﬁoéaa@nazﬁu
telu uar amads, Jegfivlanfiola way gou
aauguﬂﬂﬁnaoaax Jugunu e zﬁ:"ns‘ﬁnéhj
b Doty Dgwgs Do st uan Lcsu‘tm‘ca
giu (Anthocyanin) (Wudgnz ocm AIGRIE]
(Pigment) Si0uludin car owntiHSwag §
g003 tugwiwesyyudn Ly, Fougraniy
(§ouoss, gougndnmagImufintandiols
(8} guuﬁmamé’ugénq}mmw (Khamklin et.

al., 2017).

Gi9iin, ‘Eumui%’mmgjﬁ%jcﬁumu%nm
eruounwur3ndluEihtlouniulgson
Uruiicnnda cﬁs‘izﬁcﬁj@uﬁnmuzmwzmn
giinzojurdanziiutafudihe welsy
wuonNdinnzy, Juyiniuaiuiuldiuzdu
Busndn waz SusSnfwwmiosy.

2.  9Uzn9Y (az Juinu
21 munsnjudayiu
unungnjuinfudidiciutinusg
Fudtudomgou (1:7) wdoduticdiarenlny
‘Zécamﬁudzmw 5 1. zjjwmﬁw, HrtuEulu
(9 21 15-20 wadh (az 1tddeugrmincditioy
(1] (Enzyme) (30018 180Ud A UMLUINGR]
U"]‘JnUz%ucéﬂﬁu‘Zﬁchucﬁenjaﬁu, iy g
mazuzﬁumﬁﬁ’l‘wéﬂcés Pasteurization &
UMyl 70 °C Tucaa1 30 vad widurdnne
DB,
2.2 &n
gzmrgudydiascduig Amylase

NII[VLWI12e UI[UIJ’I"&IJJ?)JII’I?JUSEJ

nudzAdnfiodgtuniwusdnvluging

woutED?8 (Butg Amylase (B1lunugisuids

101



WoldiRndutcy Synwdinasjciunifod
2930038 (021 (35, 40, 45 «az 50 UIA) KAy
JzduawniuNitgdute Amylase (0.05, 0.1,
0.15 wwaz 0.2 ml).
Tunwoteuiinag Iyt 8sucuuniy
finagcuy CCD (Central Composite Design)
CUUNWNnReIty 3 aziiu (ci’JmﬁﬁEJU%jéum
5n -1, 0, +1) 839z DAoUsucdy 2 €138 aou
cé,uéuasjcsu‘ca (X1) €% (Q8ZD1299NU
g9ugeIg (X2) whazfodjulaziivaziin
ABucanagamnazduda (-1) ;ang (0) «a g9
(+1) doud930 star point (o) €IT NIWOSUIE
o9 9 & u & o RSM (Response Surface

methodology) cUu3HANIWY HaouSadinin

'
v @ o

f9g99¢19. axlngin uaz Ie[AGNUTSwedy

¥
°

Je

L2

010213 01: nuunidogneejuzrdnnziivuiducEin

uUtRg) tar Sisdumitunariiinuney
Yadoduiivmarwinte § Gocufidduenzain
iiogenmiaziuesidnts nuwnsugLoe] Ky
QUAANN tar MUINRrCnItEiidubudty

1

k-1 k
PR

i=1 j=i+1

k k
Y,zﬂ°+ZBixi+Zﬁiixzz +
i=1 i=1

2
°

2.3 mudianzsvigagsdansiiviabiucga

nI
TuniunenyuUlUEaNeHuNSINILa

o e o

Gonzuigndutollounuurdufivdaniudy &3

o o

winbouzdnnziivsendu 5 g0 H3nInzalg 01

P o o~

3008 UKoUY UMILLOREINAIIOUL L

i2fiutdiidulongofiveniulawigzusdu

p 4
@

ftUSacEe Pasteurization figumswy 70°C.

0 (29 fjotdle) 31210 fjodu
1 100% 0 0 0
2 50% 50% 0 0
3 50% 0 50% 0
4 50% 0 0 50%
5 25% 25% 25% 25%

niudzidundegndibociutdig3n
QDA (Quantitative Descriptive Analysis) € Q ¢
nudzcSunowdyd e SdudHidnamaucuy
Ul thiineukuutsugsun U eNmIUnLU

H8nzeitiuteiitdiudl oz duiignlouniuld

o) ot

UAINFLULOIWNY, ANg10, (eFEin (az 21U

S$&ndiynwdy. LunwdingsucuthNItEEGann
geutitunudndusucdodou 15 8u Tuwn
3z2intulagniuycaigniu axusdnsa1Rin

2111y WouAngzuy 4 G1u thInwndoguin

v

Fzuza: NU, 30210, (U980, INJLULWIBVUSN

29Urnsul 16 auingzusdInUl:

9

MI0£R13 02: gUANSzUznINWYUrInRtIn2ejusInnsdiuniduein

fiy A0z10 edntin noEENdInAL
fiucs N U Bu
ol A00ISALI €Yo 001US8N Tudan
Autiny 30 (e Dnowdnsutudin
Aumau 2U TND) 2maaw§10§u?wm

102



2.4 mudarzasii (Statistical analysis)
niuStarrSuucoutinnts Wsans uddo
sunReRfdudo lnombnastunoiudse
Wumngezfd 95% § niunibnazduaoly
a10t8eud 95% (P<0.05) 1118 Usuns U
Stratigraphic &1 Scmzmaawﬁ (Frequency)
f1Rz@y (X) 1y aatiudjuuinnznu (SD).
Tundingeun1gdzgandating oyt
£ yuTunyBiuazus (Descriptive Statistics) Tae
niudcarz8guesneudn PCA (Principle
Component Analysis) 83tG1118Wsunu XL
STAT.
3. dGutiasSu
3.1 duniudarz29In1udsggzmY
(39299 (SULZ (AL ITWIDLTI(VUIE
Jutuniudgssgzmagui)
niudsucdizegedyWiciodudniwsiuin
WButaudodusffiduntooniuisiotaly
tanugsninady (starch) Wdgzmingsitua
nuiiesudEndidutinndwy (dextrin) was 1

0y (sugar) toudnaits (Bu: Uusalng
(maltose) oz tuluxEnaits (3u: nalas
(glucose). MMNNMuEngnwdsygzmcliboy
(BUtg1UI03zw0] GutdSunining1y 3.

ButtSugenudsugzmundfouduty
ortuag nudniwinls 2 Untad: (01 waz
(Butg unwiinaeggzengWdivol: Jeduaw
29jcnejﬁazaﬂsﬁﬂt52"1’132}%05%;0@@&’ 88978
180 LY 35 VIR (AT JrauIueuly
0.15% ccbumﬁﬂ@o. nINugiunuboanas)
U:ﬁ5muesjcceijazmyﬂﬂ‘cﬁzﬁjaﬁng}jg)mwu
10.16 83M1t8toutg Wuniwasugvmwd 40 U1H
fuve3umeutgd 0.15% 298uniuiinass
geenyWidivon: JrSuiwesjnefiararuiatd
Nyolin § a9 Brix ccbuﬁmuz@oﬁjc%eag (Sed
nuduBugegsSuimeuty war watuniy
JEREHE)
Juduazuainrunsuazong)Gasiysuny
RSM

Y =-19.0712 + 1.25135X, + 25.333Y, — 0.0144 X5 + 0.0X,Y, — 100Y3

'qrmE?mnmﬁmasmwaenmmzmazzﬁm
wduluniwdsugrmocdloonts 2 Jota 81
Jroqr way (Butgdntaay 4 azdud: (01 35
,40, 45, 50 Qv Yrauueeutg 0.05%, 0.1%,
0.15% w2z 0.2% 1WAy, FI0INFzPU T
oa1tunwdsugryiwadjiBuniigz§a
(P<0.05) 89611 P-Value 293027118 Tunaueie
grmiw 3332 wnjeentumnza1yiSadiniiu
0.0206 838120 Wicdind1 nwosugzmisnd
Gourduty roaiududntatigduluniugsy
gemoEnlivzSuwinwiaoudiudy waz
Qunudnisnigswigziou=dulnalslus
ansuU RSM (819&9nacdindl: €11 R? wludeae)
85.152% Syt daoruBeiug) (01xa1)
4).

nfuniwfinasylooniuinlsalitéam
NIWNIWDIEIUNIWANA93 CCD Tuniugsnm
grwrosfiowrdudunuiiuniudsGioln3g 8

100U LD (028 tEINNIW0ICEIUNILAN

A93INILBVCLY 43.3158 VA €y JrIu

29991g 0.141 wUulamniuainaziude .U

v 10.0374. YouBuditéEuainniviinasydio

%9000 1T8 LU 44 VIR Az oty 0.141

TngaouanoumocLy 10.50 way aatiudsu

010770 (£SD) wlu 0.57 2anniudz8inindy

(11012279 6 (T SUN 2).

3.2 dunivdcarzniudsdivniaary
YzaradadanadocEana
AnMudngwz3nnziutbuiahatuc

Azgnlnudniudziddunidudesnditinloutd

Inwniloguinszuziinesjuzdnnziiveen

Wy 4 auingzuzd: §, A, A020 1L n21UE

SndInudy cay Mcunssnduguingzuy

(1139 gsnuguingzuzlnunwugzenibduds

(Jumgtuzgindatiodinio i lgniudee

103



ccyy Principle Component Analysis (PCA) §j
Wunudmeguingzuresidznsulings)
urSansDy. niunongsuiidnoiucondgiiy
mugUingruznUsndidindie M tasuy
cuugsjuzdnnziivg1gfnéislauiniuldag
cuunuasdusacanlugolnzauy 1-5 (Gl
Joudngzuzlng fiygingy 1 Godilauingy
vz uBuusIiign 5) fidnorulindawfiy, 30
290, (Hestin way Ingruzwwven. woUtED
m“ﬁéczj"399:;zﬁmajsjim:;wﬂuﬁwmamémﬁ’maej
geSnnziivindudiitoonuesfivisaorucnon
mjeej@uﬁnawzzﬁu1ﬁn§u§jazcmﬂu$uzﬁ 3.
‘Cuﬁ’m@uﬁnazuzz"’n:}zcmjcﬁjaawﬁneej
uzdnnzdungiingsudruinzguiiuniy
Uz DugegurSnnziiutédnsacaudiol: tiud

minwysuSurnguzciuidnowingiui
OCLUFOH 2 1T 4 Zi9ndN1olouIngcuy

NE00 Ay DAngzuzigscn)Wddiucjnolu
Inawzdnnzdund: fueel, aowsdnludin,
M1, RUVINIW, Numey, Jao1udnguTudan,

2 Q

Ju, DAng100181009, (YD KT SIQUINITUY

J
as

G3nrogundjusntéon: cﬁuauﬁngjwzzﬁﬁjw
(Dudaowususumuiisn way Daorwdiid .
SadudEutunugzeninouEesivniggy 88
lnuniudiare PCy kaz PCs ﬁjczﬁﬂﬁu 85.57%
Tou PCicfiafiu 70.40% was PC, (fiafiu
15.13% cauaadiu. NNugiuiugnesjuzdnng

Dutduimgos 1, 3 way 900 5 Wugnualu

2 1 1

2migdeciuvdinivasu8ugiguingsuci

wnyoenTAdiug: 909 1 JAng108L, €Oy (ay

0]

Q

2100210808y, 9081 3 DIngndw, iU, oujo

v

2 Q [

way DRul, 00 5 0281020, €OU (AT 290
90°1.LJ§10§11.

NNIudarzididunivus uEududsgn
itinlouniudazUat8lyuny Preference
Mapping (PREFMAP) TuessSnnsiiutnfucdaa
9 5 gnzunI WA BVO1: J0H 2 K 0 4
cOuDddEunivus uSutuariune SInoucd

60%-80% tnucdidunivus uguiigniodoudn
zurfinfgfnuiiuniudinizmidjdznsuiin
PCA §jé°| (£19:F9N0EUNIF0N 2 KAz 4 Wi
goftuzcivus uSuywiignlucdargness
vrSnnziuifudiii (sud 4).
4,  Jwandy

Twanuds Wulwdudnaltsfivznsy
Qo99z LUA (r 9x tUlalintiy 9x tURIY
S0UeBR3utivgaratetelefuididul gou
oz tulacinfuEnuzfindumugivazaiutale
Gultighini. cdiguinduduimunging
lnadutgldgoiisy 3 g=Und: a-amylase, -
amylase ¢ starch phosphorylase. TunIuLa1g
Sutgd amylase (39ULERIumMINszmIecd st
Wushoudsuiivznsuounglag 2 Lanud:
vexlng nduuestngfingzmodubos
(3Uta .y maltase (Butgl a-amylase £33NV
ryrelung o-(1-4) 29393‘E.uca]:1cwu:;l.uc§ué°|
maltodextrins §j<ﬂzazmﬂycﬁuusaimaﬂﬂjéﬂg
10y a-amylase s1UI0FzIWLVNE 0-(1-4) 293
srtuladinfut&uayofvaadiio a-(1-6)
branch points %’jwﬁ 9 limit dextrins Sou  B-
amylase §i0 maltose units (3.u9n non reducing
end (1} 9 a-(1-6) branch points 1H maltose «az
limit dextrins 13 u starch phosphorylase & 0
funy a-(1-4) €t 181 glucose-1-phosphate 2z
ti9978 i luniwiincdasivnzguainesjud
(HedzrnwsdivadBuasdaraluii cay
Aaumiudnigsugzmiuge g budie u
su granule § «d98uardfndsudoudutgy
oy ldnorwseuuncdlie lusugivazaeaz
Enldicfionau gelatinization (Roaoiuiacu
&1 (Ho391n granule eoqtljeznurufionnd Ui
BrwiEalfgumudnasuy caz awfindey
gryrudouduigUtdtody. amnduninfinas)
nugenmIgzwIoriiturdutuniudsugsniy
d3Bouduigey LUREILOT UsSUwnoiudy
gu299duigy way (0218178 wnwess SHud

104



ndyuadiguiudonignisswivgegeds 1ng
FTWILNIWYnIIReInN01WTla €Y N u
Ur3uiueejuejiasaiuttddigso iniudia
29389Mm190 coudaoiugsnasyfivin3tazey
Banyavongsa (2019) #it&iaieguor dsSumdy
tg way 0a1tunwosygzyIscluifua
Ur3uiugejueiiasaiuttdigmo tnunoau
(Budueeleuly way AIMIILILE9] o
amylase Tunwgsugzmwndely (0.149% T
tausoadioIrduciy 57 viR) car 535
novu90n9gRiulnd teg99 Dewsal (2014) T4
A1899091: YISy 1z (01Tunivgoy
gemiwcluiduduzIueenelfiaraunitd
ZﬁjUﬁﬂtOUﬂOﬂUEéU%U?Sj enzyme s (ORI
mazduee) a-amylase TunivdsugzyIuKyy
€Oy (2.1% Tutauzoaificouisducly 49.0
181). Pongpaiboon and Chaiyakul (2015) tA&n
mt’ﬁuaemawcéuéuaejcéu‘caﬁ (AT (01U
ndesuinuduinmiad war nowwlingsjcd
(81479 tharegauon: mmﬁuéuas_‘]wﬁmucéu
(2 U08uANIUY UCYI2egUs S ueeKeIdiglin
, Uzduauiininudto was dzduiuss tulag §jﬁ
noruEethun1e & (p <0.05) nwiduaotu
cguénesjcéu‘caﬂmn 60 U/g tJu 120 U/g D
ButdidsSuivesineifisdo way Himustoty
SIUATIL supernatant (HUSy.
nuiingsunigzgndtindunivdzciu
wzﬁmmiﬂu‘tmym‘cgmucﬁj, nwALRY, nwsw,
nwgadin war nwtEdues) 898duSHnunag
SnzeR10ii 1E31Funon3rrauLwIwsmIy

De

2uUsNB0T0uIENIUNSINEIN8I29IUELN
Jagamau. Luniwdinasinuiinnzuign

v
[ °

zannzdvvalueinilog iniwdzciumnagtau

e S

Urgingitiowcuyu Quantitative Descriptive
Analysis (QDA) (Jud@niudzcluniguzgan
150895 0AMR 18z fviuiis Sndngzys
m"ljU3:1mg"nt'302ejmzﬁnmzmuczjﬁeazyﬂowﬁﬁ1J
war conaiisusluezdnngdiy cay Yronsa

A
FC WY 7

nwSusgiudounidu waz nwdingsuly
vr3nnziuiudanaté Snwnidoguingzusdn
29jurdnnziiusendy 4 guindzusd: §, A,
30210 w2z n0wWESINHINWEL tar 91
cunesnWuuUINIru=AI139g 9snugu
Ingzuzlnuniugzanybudzcivnigdudzgn
Fati0ii9n 10 EN118 n1wStaazcuy Principle
Component Analysis (PCA). 2anéuniuiing)
E9ficuudnorugsnnsgIfiudnstagsq Minh
Thuy et al (2015) tdaiugunjofiuniunalg
Hnnaudcaizee3 PCA (Principle Component
Analysis) (21luniudzidusgingitiogegtaliu
Ba8i Sl v LD way dugwnolunon
292unngzcnInoIudeuniggs §Atnoniy
Staaz PCy way PC, tiinfiu 89.86% way S]]
Widiuguingzuziignduesnboda: 30510
mo1, Saorwdiy, DRudEs, J30gnlu39, N1y
Annzneu way D&M,
5. azuu

niudnsgzwiosiicourzdulunivdsund
Wicduiini tout8eute Amylase toasdicwis
FUCUYU 44 U €Az Yeduumseutg clu
0.140% 8391 619 2 Jatad Wudntei Saotwcoy
1wEU B3uUsSumeegn °Brix wludusSumiig
tdiafiu 10.50%. Tuuzidunmigddsgnditiness
vedansdiuifudiii 5 90 gzen o
08 2 fiugoi 4 InuaouTHazcuLNIIIVY
AngruresjwzdnnzivazasdifinglyBacau
u,jwna'wigcwumjﬁwﬁu, 3020, cﬁeémﬁ’m,
nowESNFHINWEL, aowwinlnuaou way N
vouSulnuaoud: Auds, Jao1wédntuvin,
Mo, Rutn, Rumsw, ﬁaawﬁmé’u?uUm,
Ju, €2, Ana1sawwd 1Az 801UInlnyou
OunNo.LeS1 60-80 ccbuﬁnu,jwméglo.
6. &da29ula

LENINNUSYLOULIE  TaImudaol
Bueylien  ognpumudngndug)  tausses

105



(SSHEP)  #ithfiustivgzoyupudtaiiunsity

i

7.  (9n£31u91999

Aunaucda, (2011). nIWANROINNTUTWIUNIL
vrdaBidmSasingrdua. gudtada
ULOoUSINg L.

gwiozd s9083 war wi2dy negydn. (2012).
SngmngofiunuiinnzuisSonsiiuddu
c§wmsajcéﬂésuwﬁuﬁumﬁo.:11’12’1
dnzyIgin way Gnlulagsiniu azuy
BinTulagomuniunsian «az 89N
NMIUNZR0 Vemdnzorta Binlulagsin
grd9iu gduvzyL. ol 24-50.

UV €T DOnzudn=a1gI0 €z Win
Wlag vzmidnzuitagyylol (2022). Ay
jmﬁ‘c'aglzﬁuﬁugucﬁejmuwammwﬁuw
iy way werununuEngeSwugoan.

Anna Banyavongsa, Nguen Min Thuy and Ngo
Van Tai. (2019). Response Surface
Optimization of Enzymatic Hydrolysis of
Purple Rice (cultivated in soc trang,
vietnam) Using Amylases and
Formulation of Healthy Rice Milk.
International Journal of Advance in
Agricultural Science and Technology,
Vol.6(1):017-28.

Dewsal A., Deora, N.S. and Mishra, H.N.
(2014). Optimization of Enzymatic

Production Process of Oat Milk Using
Response Surface Methodology. Food
Bioprocess Technology 7(2):610-618.

Khamklin N, Yossombat N, Phumchuen S,
Sungsub S, Chattong U. (2017). Effect of
riceberry flour on physico-chemical and
sensory properties of brownie. National
meeting “Innovation and Technology
20177 “Research from knowledge to
sustainable development”; 2017. p. 757-
64. (in Thai)

Minh Thuy. N, Cong Dinh. D, and Thi My
Tuyen. N. (2015). Application of Principle
Component Analysis, Logistic Regression
and preference Map as sensory assessment
tools for rice based milk products 37:11-
20.

Pongpaibon, W. and Chaiyakul, S. (2015).
Effectof enzyme concentration and
hydrolysis time on chemical properties
and viscosity of hydrolyzed high-amylose
Thai Rice Flour. Journal of Agricultural
science. 46(3): 481-484.

Seanthaweesuk, S. (2018). A Study of
Knowledge and Attitudes of Farmers
about the use of Organic Fertilizer at
Paksong District, Champasak Province,
Laos PDR. (Thesis Master). Rajabhat
Maha Sarakam University.

Sirichokworrakita S, Phetkhuta J, Khom- moona
A. (2015). Effect of partial substitution of
wheat flour With riceberry flour on
quality of noodles. Procedia-Social and
Behavioral Sciences.; 197: 1006-12.

Table 3: Effect of amylase enzyme concentration and liquefaction duration on Total soluble solid

content.

Amylase enzymes
concentration (%)

Hydrolysis time (min)

Total soluble solid (°Brix)

35 9.00°+1.00

40 9.00%+1.00

0.05 45 8.66°+1.50
50 8.33%4+1.15

35 8.33+1.15

o1 40 9.83%+0.7
' 45 8.33%+1.15
50 8.33%41.15

35 8.00°L00

40 10.16°+0.2

0.15 45 8.66°+1 50
50 8.66°+1 50

0.2 35 9.00°+1.00
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40 9.33%+0.57
45 9.00%£1.00
50 8.00°+1.00

Note: (2°) means in the same column followed by the same lower case letter are signisicant different at P<0.05.

Table 4: Experiment range and levels of the independent variables.

Coded levels
Factor symbol
o- 1- 0 1 A
Time (min) X 31.8934 0,10 0,125 0,2 0,23
Concentration (%) Y 31,8934 35 42,5 50 53,1066
Table 5: Analysis of variance for total soluble solid in the liquefaction process
Source Sum of Squares Df Mean Square F-Ratio P-Value
X:Time 0.25 1 0.25 1.14 0.3453
Y:enzyme 0.5 1 0.5 2.29 0.2051
X? 3.01786 1 3.01786 13.80 0.0206
XY 0.0 1 0.0 0.00 1.0000
Y? 1.44643 1 1.44643 6.61 0.0619
Total error 0.875 4 0.21875
Total (corr.) 4.9 9
R-squared 85.152
Adj R-squared 59.8215
Table 6: Testing the optimum value obtained from the model compare to the experiment
result Time (min) Concentration of °Brix
enzyme (%)
Model 43.3158 0.140 10.0374
Experiment 44 0.140 10.5+0.57

Estimated Response Surface
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: 44 a7 5 O
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Figure 2: Response surface ploto f the combined effect of enzyme concentration and hydrolysis
time on Total soluble solid
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Biplot (axes F1 and F2: 85.57 %)
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Figure 3: sensory evaluation of Purple rice milk using PCA (Principle component analysis)
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Figure 4: Preference mapping of Purple rice milk formulations
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