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Abstract

Studying the effects of frozen storage on the quality of Chormuang dough contains pre-gelatinized Hom Nil
flour revealed changes in the chemical, physical, and sensory qualities of Chormuang dough for defining the optimum
shelf life. Chormuang dough that replaces rice flour with 15% of pre-gelatinized Hom Nil flour was prepared, packed in
a polyethylene bag, and stored at -18 ° C for 12 weeks. For the color measurement, it was found that the longer storage
time resulted in the darker color of Chormuang dough contains pre-gelatinized Hom Nil flour. In according to the redness
(+ a) - greenness (-a) and yellowness (+ b) - blueness (-b) values were decrease with longer frozen storage. The texture
profile analysis showed that Chormuang dough contains pre-gelatinized Hom Nil flour had higher hardness and chewing

value as a result of the increased freeze storage period. Chemical changes were monitored for Monomeric Anthocyanin
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content and antioxidant activity. At 0 day, Chormuang dough contains pre-gelatinized Hom Nil flour contained

Monomeric Anthocyanin content 10.01 + 0.32 mg/ml and performed inhibition ability on DPPH and ABTS about 1.07 +

0.01 and 0.76 = 0.03 [mol/g of ascorbic acid, respectively. For 12th weeks, Chormuang dough contains pre-gelatinized

Hom Nil flour presented the reducing of Monomeric Anthocyanin content to 1.29 + 0.22 mg/ml, but inhibitory activity

on DPPH and ABTS were slightly decreased by 0.73 + 0.03 and 0.64 + 0.02 [lmol/g of ascorbic acid, respectively.

Keywords: Frozen Storage, Pregelatinized Hom Nil flour, Chormuang dough
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Figure 1 Chormuang

Source: Obtom, T. (2012)
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Figure 2 Hom Nil rice

Source: Sutharut & Sudarat (2012)
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aaa =
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wungesleamsgmsenuslaalagniuiuis 12 &am
Tneilinunisivdsundasesid wasiloduia Snvianiu
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@mmwmawum%ﬂm Batpho, Sroythong, & Charoenrein
(2011) wuimisuddenudeuvuiiiidnsinisanganai
4.0 sarwaduarieud uaznsligunniaessesinandy
Tunsazanetuds shldldouduifaunmlndiAssann
Aunniiga 5] TunisAnwianuasiaienisudiBenuds
wazn1sAugUveslanysiny wudnszuIun1IAanys
megTsreaminaseadndisliudelinnnunsdiseaniiy
whenudsgenindloiouduuteilifous Tnamsdauds
Tnevioamnaseadaisdazdieaiulviiustlalasiouiidn
Tassadsveadoudslifianuuiusamnniu Sadwannis
wosmnaziinmuudaunssliuadauts aunsaduniu
soan1znslasundasgungdl [6] aenadesiuauide
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Yaymwesnszuiunsutifenuddidwansenude
wanfusindudadudiunaundn fonisiianisiinsniue
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2. gUnsaluazisnsie/Maas

2.1 Mswseuudadnveudansiaanilud

nswseuwdeiniveudansiaandludauisnis
989 Narklaor, Sangnark, & Limroongreungra (2011) 1oy
nwdadveudiadiegluaninauysal wazvhanuazenn
Minduialuoan wldmemsadlantlauuunie wagun
Iazidundnass saetazasualnin Ultra-centrifugal mill
(34 ZM 200 8% Retsch) 31nuutulativeutianlaun
avanaiudl N19ns1d1u 50:100 Urntnaeausuins Wiuwds
avaefazaremduiiamerfuaniuieniuiaseaiiuwi
WUUgNNALE VUIALEUHINANENATY 19 LEURlAT 817 26
WwuAns vin1saeAaudulen 40 b/in® gaung i
Aawihannandu 130 esruealdea szesreseninegnnis
9de9 0.25 fafuns uavauiisouresgnnauiu 12

' a o ' av v v a | '

sausou? thudundefilduiunliasiden wazsouny
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U51ANNANLTU
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Table 1 Formulation of Chormuang contain pregelatinized

Hom Nil flour.
Ingredient Weight (g)
Rice flour 255
Pregelatinized Hom Nil flour 4.5
Water 63.0
Coconut milk 7.0

nsifiuiiegnmn 4 #Uav udesigiuinnm
ansuweulnlyeniy qw%‘mié'fuézaaﬁa%aﬁasz ADNINYING
Uszamduda wazvinisiiufedian 2 a1 dmsu
nslTesiaunmeiud waAdeduita

2.3 MTAATIEAANE

Mmseieufegsutsodaefidunaureus
Frveuflandieailud lnethiegautauddonudands
Wnlifgamgiivios Wunan 50 unit Wuesautsneuil
(Pre-cooked dough) antuiudafinanedudundadu
a1 5 uidt Wudedrsulsdagn (Cooked dough) 1
Fregreutafimden wvnshesieiadluszuu CE Lab
WARSAN L* a* wa b* ¢ewe3es Minolta Spectrophotometer
(3u CM-3500d)

2.4 MwTERALedula

Mnsweudiegudwedfifidiunanves
wdat1aveudansiaarflud Pre-cooked dough way
Cooked dough (1guLfigIiude 3) NIMIN15ILATIZAAT
Texture Profile Analysis (TPA) Tael4ia3033n \Hoduia
Texture Analyzer (U TAXT. Plus) wagiyinudla Cylinder
probe (P/35) naasluluauadesaedosay 50 vostu Ing
Arrundnsiianeuda (Pre-Test Speed) 1.5 mm/s
dns S dn (Test Speed) 1.0 mm/s 8n31mdsin (Post-
Test Speed) 10.0 mm/s

2.5 mnngivinaeulnleeiu uargnd
nsfudaeyyadasy

nswspuasanaLdaetig

Mn1swIeuansainaindiegiateteoadil
drunanvesuvstiaveutdanitoanflud Pre-cooked
dough wag Cooked dough lagdaLUasIsu191n Han &
Koh (2011) [10] thudawtidenudaluviuiuuunidenuda

& ' ' o
UALUUNS LLaSSaquumigLLﬂsQﬂquii’]uﬂJuqﬂ 20 mesh %

95

feog1e 10 NFU NaudvansazaluNau 250 Nadans
(95% Ethanol 70: 30 Distilled water) nauidutian 44
Wit anthuthludumiseiirnuigaseu 300 nfu
nan 15 wi ivdwlalidmsuimsesd

2.6 MmyaasziUTInaeulnlyeniiu

Min1sitasigvdiutaneulnleeiiu e
FauUasiBun91n Sutharut & Sudarat (2012) [11] waenii
1 wilsuansadafildainuisvesauiuna 200 lulasdns
wandvaisazaie KC buffer pH 1.0 YSuaa 2,800
lulasans waend 2 Wansafauvinfunauivaisazane
CHsCOONa pH 4.5 U3ums 2,800 lailnsans deanswamudia
Hfgumgitenduinan 15 undt aantuirluiadinig
ganduunasdisiaieaianisganduuas
Spectrophotometer (§u UV-1800 §%s SHIMADZU) i
AINB1IAAY 520 nm uay 700 nm Tasldiinduiy
blank ATUIUNIAT A ASAUNT

A = (As20-Az00) KCI pH 1.0 - (As20-A700) CH3COONa pH 4.5

e A AlasnAuadsunaueulslesiu Tusy
cyanidin 3-glucoside 271AN15%11A1 Monomeric

Anthocyanin asgunisaeluil

A XMW x DF x 1000
e

Monomeric Anthocyanin (mg/mL) =

lny MW fetmiinluianaves Cyanidin-3-glucoside =
449.2

DF @@ dilution factor = 15 (@safnuUsunas 200 lalasans

naufiuansazane 2800 lulasdns auduinsaavinewindu

3000 lulasans)

e fia AluansueurauRiIA = 26900

v
o

2.7 grisnsdudseusadese DPPH

s %
< v o

MMTIRTEgvsn1sdugieyyadase DPPH lng
fnLUaditunann Han & Koh (2011) [10] 93sa15aa8
2,2-Diphenyl-1-picryl hydrazyl (DPPH) A21uLL 7T Y
0.2 lulasluanedns Tuaisavatgieniuea Uius
a15a¥aie DPPH Usuims 950 lulasdns tduansada
fhegna 50 lulasdnsnanliddu vnluiisiadune 15

Wil waztluiad1nsaanduiasinueniy 517
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Wluns lnemssunsawoanastn 0.0250 n5u 1u
MIaraIeNINIFIU TenuNalumieves llasansiue/
N3 Y99nIALEEARSUN (UMol/g ascorbic acid)

2.8 qm‘émié’ugﬂa%a@aiz ABTS

dmsianesiqrimaiudieyyadase ABTS T
APUUATISINAIN Han & Koh (2011) [10] wAIT8NaTazae
ABTS A siudu 7 dadluanedns wauiulwunaiges
Wosdans (K;S:0s) AULTNdY 2.45 Jadluasodns
Tudndau 2:3 WAuliadadunan 16 - 18 $alus reu
dhaldvimsieaeinduusiminlossy Weta
Ansgandunasiiniuendnay 729 uiluuns Tiddn
ogfilutng 0.9-1.0 antfushnsiinszilaetidaas
NAEOU ABTS U3ung 950 lulasans iiuansatndedng
50 lulasansuanlsidniu Yadunan 5 wiil wagihld
Iarnsgendunasiinameniadu 729 uiluns Tne
wWSsunsaueanasdn 0.001 nu uasarane
103504 Tenuratumheves lulasdnslua/niu ves
nsnuaanastn (Wmol/g ascorbic acid)

2.9 M3UszliuaunmeUssamdula

Mnsweudiegudwedafifidiunanves
wUsv19veudaniiaanflud Pre-cooked dough uag
Cooked dough (Wuiigniude 3) andutunveldiidu
Hudeunautmiin 4 nfusefou usulneldfudulmiu
dnvaugaenldl wardufunan 5 uil udseiduamain
NUTTA MU AA1835 N1 IRAZLUUAIINYDULUY 9 -
Points hedonic scaling 1 fi1 9 Azwuw (1 wu1eds lugeu
wniiga uaz 9 mnefsweuunniign) Tusunadnvazding
9 louA sud nAusa mnuyy Anwdavey uarANTe Y
52 Tgldimaaouiduiindnw wagidmihiiumine de
wialulagsvusnangiuoan ¥198185e1319 18 - 50 U
71U 30 AY

2.10 MTAATIEANNEDH

N1TIATILAAUNINNINNIEAIN wazAll F8E9
Pre-cooked dough wag Cooked dough 1438 T-test
WIeuluAmuLUSUTIU WarALLANAIWBIA1LRAY
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NTIATIZRAUNINNINIEAIN kaLIANVDIFIDENTENING
nsiusnwldnisnununisaaswuuguegsauysal
(Completely Randomized Design: CRD) kagn15Usziiiu
srudszamduda Tdnisnsununisnaasswuuduuien
all‘uviifl (Randomized Completely Block Design: RCBD)
Ingligmaaouidu Block

3. HAMIIVUUASVINADY

3.1 mavsnaUS N LU B onudsan g
MEMWATE

i niifldnssnourendnmeriiundia
ailud fdoonimaunsmudsssumivesutsdnnenia
wiwanilug Fuandunni 3 lednuazvesutlaiyeaeia
drulsznavvestadveniunwailudneuds ullasd
dnuuritu Andnunranung widlerunszuaumstisgnduds
aviidnuaula Aadianvagdum

lunms@nwmansgnureansiivinwinuuntuda
sonunmnsudveaudsvuntosasiifidiunauvesuil
weuflandieanflug Inefnnuniswisunaswesdiniy
@174 (Lightness; L*) A1dLas-1T89 (Redness; a*) wayAd
Wana-113u (Yellowness; b¥) Tuduasidl 0,2, 4, 6, 8
waz 12 dUn19i (Figure 4) Ingnua1A1ALE1199090T4
roudaganiutmdsiean wazAranuainweadsunte
dananeunazndeilcliivdouutas (p>0.05) naon
sreziIanIsifiuine 12 a1 aannisdudiedna
AT 9 2 dUan

ae19l5AnunUINA1AEwAe-LT87 (Redness; a¥)
wazAAWEDI- 13U (Yellowness; b¥) fuwlduanas 1o
srevaduiigeuuty Tvaenndesiudnunzlngd
windouwdavuugeirefifldriunauvesudavoudians

wanRbud JEduunIudlosreznauduuiuiu



o

NIATInemansuazmalulad unnInenduguasiusntl Un 22 atun 3 weudueneu-suieu 2563

A B

Figure 3 Chormuang dough contains pre-gelatinized Hom Nil flour; Pre-cooked (A) and Cooked (B).\

€9 =-<o--Pre cooked dough
50 —e—Cooked dough
B e S .
s B0 R e o LI L CEITT o S
= i\{.———-—*}“"‘ — & 3
g 30
E
£
20 20
i
10
0
(o] 2 q 6 8 10 12
Storage time (Weeks)
5
=<--Pre cooked dough
a - —e—Cooked dough
)
2 3
1]
[ =4
®
& 2
1
0
0 2 4 6 8 10 12
Storage time (Weeks)
2
=<--Pre cooked dough
1.5

—e—Cooked dough

Yellowness (b*)
o
(%]

0 2 a4 6 8 10 12
Storage time (Weeks)

Figure 4 Lightness (L*), Redness (a*) and Yellowness (b*) of Chormuang with pre-cooked and cooked dough

at storage time for 12 weeks
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3.2 navasmstiuinvnuuugidenudssionanim
yamenwdueduda

Tunsfinwmanszvuresmsiusnwnuuuiden
LLSﬁm'av’jammeﬁwuLﬁaé’uﬁaﬁuamﬂwumiaﬂwﬁﬁ
drunauveswdaveuliansiaandlud lnen1sfnniunis
WasuuUasAInuuds (Hardness) Avaaiudangu
(Springiness) A1AMML#TEY (Gumminess) LaTAINISAED
(Chewiness) &Uaii 0, 2, 4, 6, 8 uaw 12 &Uai (Figure
5)

Hardness

=o--Pre cooked dougt

—e—Cooked dough

Storage time (Weeks)

=<=-Pre cooked dough

—e—Cooked dough
1500

1000

500

-<--Pre cooked dough

—e—Cooked dough

Chewiness

Figure 5 Hardness, springiness, gumminess and
chewiness of Chormuang with pre-cooked and cooked

dough at storage time for 12 weeks.
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wulmdanutidenudaly 2 dUav uwildeui
fidnauudagendudsiean wasgetuogiadn 4 a
syezansiivluanzudidonuds iduferduiuan
ANUBAnEY ATl LLa%ﬂ"]miLﬁEJiﬁgﬂ%uLﬁlE]QﬂLﬁ‘U
Tuanvudifenudunuiy widestuiiosutetouisdian
a3 mniutadagnaasanisifivinw Jeaenadesty
Snvaziloutluienainisiivnuuesutiouudu futs
ndsilgnasiidnuasuds uazmumiennniu

3.3 naveansiiusnwuuuudidenudadeusunu
woulnloeniiu LLaxqm‘émsé’Uégaa%a@aﬁx

ansuweulnleeduanuiednveniansiaaflug
funumddnylunisiasugrddudsoyyadasylundniosi
yuntesiifidulsznovvesueiveniandiaanilug

NNIAAAUNANTENUTBINTAUT ALY
WonudsrouSunaueulnlyeniu LLaZQW%KﬂﬁETUgQBHE‘J‘a
Baszyn 9 4 davi 1Twian 12 §Uavi (Figure 6) wui
Tuduaninsiivsneil 0 way 4 Uunaweulnleeniuly
uilsriouls (10.01£0.32, 7.3120.36 mg/mL) Hergeinudls
vatlagn (5.00£0.36, 3.23%0.19 mg/mL) Fsaaaisin Tag
Fausdunid 8 Tuld answeulnleeduiinuluutieneuis
(2.55+0.41, 1.29+0.22 mg/mL) wazutandaiagn
(2.29+0.25, 1.12+0.09 me/mL) fUSuauanasin wagly
unnAAued 19l AYEns (0>0.05)

mﬂmimmammu%miwﬁqm%‘mﬁé’ug’na%a
dasy Wuiﬁzﬁumié’uEjy’aaﬁa%aﬁaiz DPPH TudUaniiil
0, 4, 8 waz 12 vosutdeuilaviniu 1.07+0.01, 0.810.37,
0.78+0.04 uag 0.73+0.03 lulasanslua/nsu 284n30
LaaAasUn MUAIAU dauuﬂwé’aﬁqqn 1.02+0.32,
0.89+0.01, 0.79+0.01 uaz 0.74+0.05 lulAsanslua/nsu
YBINTALDAABSTN MUBIAU INNTATIRAMUIATIEN
qvisnsdudeyyadasy ABTS wuiludunnsidl 0, 4, 8 uas
12 szﬁ”vmﬁugamiawa@aiz ABTS voutlenoudls
WU 0.76+0.03, 0.70+0.01, 0.65+0.02 kag 0.64+0.02
lulasanslua/nsu vosnsaueanastn aruaAuaIU
yosutaflegn 0.79+0.04,0.76+0.03, 0.68+0.05, uaz
0.64+0.01 lulpsdnslua/nsu veansaALOaABITN

AUAAY Funalainserunisdudansoyyadassrasuds
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wungeiawsneuarndsiledianlisefuegraitodfy
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Figure 6 Monomeric Anthocyanin content and Antioxidant properties (DPPH and ABTS assay) of Chormuang with pre-
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Table 2 Sensory evaluation of Chormuang dough contains pre-gelatinized Hom Nil flour with pre-cooked and cooked

dough at storage time for 12 weeks

Attribute Storage time (Weeks)

0 il 8 12
Colour 6.82 +1.2 6.7°+1.0 57°+138 5.5°+0.9
Flavour 6.5°%+1.7 6.4°%+1.4 58%+17 55°+1.1
Softness 6.8°+1.1 67°%+1.2 58°+1.8 54°+09
Gumminess 6.5°+1.2 63°+1.3 56°+1.7 5.4°+0.8
Overall liking 71207 7.0°%+1.1 6.4°+0.9 6.1°+1.4

Note *° Means difference in the same row (p<0.05)
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