RMUTSB Acad. J. 8(2) : 199-214 (2020) 199

anzmunnzdanluni1snanuileinavaniansaan s bud

TneldiAsasyinuraLLugnnaLe

u

The optimum condition of pre-gelatinized Hom Nil rice flour

production by using double drum dryer
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Abstract
This research aimed to improve the physical properties of pre-gelatinized Hom Nil rice flour by using a
double drum dryer. The study was divided into 2 parts: the study of the optimum ratio of Hom Nil rice flour to water,

and the study of optimum drying conditions. According to the experiment, four levels of flour to water ratios as 50:90,
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50:100, 50:115 and 50:125 (w/v) were determined. It was found that the optimum ratio was 50:100 (w/v), having the

highest yield up to 77%. In a comparative study, pregelatinized Hom Nil rice flour was produced using a double

drum dryer as six different conditions (PHF 1 - PHF 6) compared with two control flours, which were rice flour (RF)

and Hom Nil rice flour (HF). The result showed that the pregelatinized Hom Nil rice flour obtained from a double

drum dryer at 130 °C and a rotation speed of 12 rom (PHF3) obtained the best properties of the flour, showing the

highest water absorption ability, temperature and agitation resistance property, and turn soft when cooled down.

Moreover, the anthocyanin content of PHF3 of 65.45 mg/g was not significantly different from Hom Nil rice flour of

66.18 mg/g (p>0.05), and also found that the inhibition of antioxidant activity as DPPH and ABTS were 5.69% and

22.86%, respectively.

Keywords: Hom Nil rice flour, pre-gelatinization, double drum dryer
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Table 1 Treatments of this study including rice flour, Hom Nil flour and pre-gelatinized Hom Nil flour

produced with different temperatures and rotation speeds.

treatments sample temperature (°C) rotation speed (rpm)
RF rice flour

HF Hom Nil flour

PHFA1 pre-gelatinized Hom Nil flour 120 12

PHF2 pre-gelatinized Hom Nil flour 120 18

PHF3 pre-gelatinized Hom Nil flour 130 12

PHF4 pre-gelatinized Hom Nil flour 130 18

PHF5 pre-gelatinized Hom Nil flour 140 12

PHF6 pre-gelatinized Hom Nil flour 140 18
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Tna?l A B AINI9RANAULAITDIAIDE 19T
nAAAL ABTS HANIENUAA
A, B AINNIRANAULANTDIAIDEINANT
NAABL ABTS HANAITALAIUNIA

A A o v A
uaanadin Wee anranauileRaans

FnsuBa et ssfunistuirasans
AGIEELHN rT‘unmvxlmiﬁmi‘imi@w@%mmm
nsauegAasinfinaudindu 0, 20, 40, 60, 80
uaz 100 lulasnfusieNaaans
7. NMFAATIZANWADA

FnsiiAmsideteay 3 90 tnaild
T AmasvineatinlneRimssinanuutlslsauiuy
#8909 (two-way ANOVA) fiszfunnndesiv
taaay 95 InelFeURe UANLANANSULLAT
Duncan’s multiple range test (DMRT) Wrauiauiy
wladinavenilafildiiuntswiiaaniluiady

(Ritthiruangdej, 2018)

NAaNIsANELAazaNUsIENa
ANNNNTANHINIBFAFIEIBNUNIZANUD
wiladnqanaudanaunlun 1 MIwiene g
50:90 50:100 50:115 waz 50:125 Taaiinmiinsa
5n1ms dannaudinduazenunisinuiauny
anNade (drum dryer) TN viuaANALlaWINTL
40 gMUNANARTABANIINTL T28IEUNTENINNgNNRY
agauilu 0.25 Hadwes o AnRamiingnnasilu
120 A4ANTALTEE LATANUUAAIINITITALUA
Qy | 1 a 1 dl [ 1 v
gnnaaili 12 sausiaun wudngnaaueduile
A8 50:90 TastinusinFaiumns wiuildaou
v A o v v v dl dl
Funtiannn M liwdleluadnlavaanadluweseg
° v o o geny 1 v aa % S
AT I A e T A wiialuiatin
a aa % 2 o gy a = v
uazAaniautignnasinliiiianisgoyidaanauile
RVUIBNIN WANTRNI1F9U2Iwi)9sDIN 50:100
50:115 WAz 50:125 tngunutinaedduang tnuils

= a P Adl o !
finsluanaunsovaenlidine Inafensdiuans
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W lsiesin 50:100 Tneninvinsienfunms ushud litld
auysnd Henwoizuicuazunaasinane Tnaldioa
Tumminudisiesigane 6.14 wifl uaWinanang g
Tsatiay 77 dlan ReLimen LT mmmu‘ﬁ'uﬂ (Table 2)
Favhuemmdauaeat lsietin 50:100 Tneninminsie
1Banms A mE LR AR N ANE LN SA e

grauni uwazAuzasaulunisinutivsialyl

Table 2 Processing time (min) and yield (%) of
pre-gelatinized Hom Nil flour with different

ratio of flour and water.

ratio of flour and

processing time (min) yield (%)
water (w/v)
50:90 7.15 63
50:100 6.14 7
50:115 7.16 72
50:125 8.10 72

1. agAdsznauniapivasuilananiia

al a 8 a [ Y v v v
wWiaa i lud e usufuuiledngidn wazding
NANNALANTIATZHBIAU NN AR UL e
19181 (9F19811LAe9) wiledinavenila (Tuuila
¥ v v a al a Al y
WUUWA) wazuiladinauanfiandiaans bud (114
annsinsd A ndEeuaulasuaniwdy
o gy W M = o - ° o
wakazgn Wiudisludumneiunenfosiasasiauia
wuLQNNAY) (Table 3) wuduilsdinavaniia uas

v v a o - e o =

wilidinauantansiaan s ludvndmaasadiifinnn
Tulsgin lasiu 10 wav@ulagenduiledingidn Toe

'8 a v a v
asAlszneunaaliaeuilannailnlsznaufas
AT lamemiuemu lusis 180 Wule A NTu T98

A5l lawmemduesslsznaunan Usu1aes

& { dﬁl ' o da’ | a A
asflsznaumaBazuanAiuIuAUNT stiade
UWaTWLST (Furukawaka et al., 2006) anaggi/lfidn
wilvdinavenila uazuildinonanfiansiaans ludd
annsgnsamsliun Tlssiv lasiu Sanfiu usens
uazidule ganduiledinaidn uananniidanudn

v % v dﬁl dl 1 o YV
wliindiBnuanumuresgengaviniibenay
10.48 sasasnpauilelinaveniiaviniibesas 8.14
uazuileisaasrdaneliFunmnuduganduils
2 a all 1 = a & @ 1 o
dnaventiafiiiunszuaunengiaans udiiluwingn

(Table 3) IneAuiledinaunanilancinunszuaunig

v
a

vaani e fiaennsvinudiauLignnassngaumg 120
BNAIATIA NANIZIIOL 12 Uz 18 Jausawn?

T BannBesaseNTAINGL 2,50 LAY 1.66 ANNAAL

' =

AJ DI U v v a dl al s
FIR NI veNTaN mumzufmmfwmmmiwﬁ

£ '
'

RN aMuLULgNNASATIgNA R 130 uaz 140

= o o v A N
aeAaEea Inevanni1suionanuFaunguuni
gendnpnzazlanauaueanainsaatngldinnnnda

'
a o

mm’éﬂuﬁqmmumﬂdﬁ wrilusnatineemisfidl
uilufluasdszneuvan siderin ARG Aanasaudl
geiliazin iR s Bnndaindaating
AiTuusiuuds (orush) Fedmaanansssineeanya
l‘fwﬁﬂv\iWﬂ%i’l,ummimﬂiﬁam% (Wachirasiri,
Wanlapa, Sithisam-ang, & Suwannathap, 2010)
mﬁ‘ﬂi‘m@umqmﬁﬁmwm‘hﬁmﬁ%ﬁqmnﬂmmmﬁ
el lesdnsesfszneumaniinuansinaiy

Vi a8 A A TR T wnsinariis envidu B s s ee)

U

=

TuRladuuaniandnandesazinlidiondesgns
' <3 d” o ¥ a Y a o o=

pnmodanniu leiuhuiladea e asioueis
1 ! d’l A ¥ o v v ' d’l

o Fau Vs Wlemei VW sl pssnsnnau

(Han, Benmoussa, Gray, BeMiiller, & Hamaker, 2005)
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Table 3 Chemical composition of rice flour (RF), Hom Nil flour (HF) and pre-gelatinized Hom Nil

flour produced with different temperatures and rotation speeds.

chemical composition (% wet basis)

treatment

moisture protein fat ash fiber carbohydrate
RF 11.71+0.18" 7.5420.17° 0.17£0.12° 0.4120.06° 1.0£0.13° 79.16+0.38°
HF 8.8620.02° 8.5320.38° 3.3140.20° 1.42+0.10° 1.64+0.53%° 76.24+0.86°
PHF1 2.50+0.05' 9.4320.25° 2.03£0.93% 1.87+0.93° 1.42+0.24° 82.76+0.98”
PHF2 1.66+0.14° 9.50+0.25 1.92+0.29° 1.35+0.29° 1.94+0.36° 83.64+1.15°
PHF3 4.34+0.13° 9.29+0.25% 1.63+0.20° 1.45+0.20° 2.1620.53° 81.14+0.82°
PHF4 3.9420.06° 8.90£0.25"  1.63+0.25° 1.38+0.25° 1.81+0.36% 82.35+0.33°
PHF5 3.87+0.10° 8.78£0.25"  2.20£0.27° 1.68+0.27° 1.72+0.02%° 81.77+0.17
PHF6 3.3120.05° 9524025  2.060.14™ 1.42+0.14° 1.71+0.16%° 81.99+0.65™

Note: The different letters in the same column mean significantly different (p<0.05).

2. & Anuanunsalunisgadi uazazanesin

v a a a s a o
gaanilavantaniiaans bud Wiaueudy
wiladinaldnuazdnanentia

al

NANTFALATITHANATZUL CIE  2a9uils
F19181 (m3dnednsAe ) wilednqneniia (Tuuile
wUUL) wazudladinuentianiaani lud (Table 4)
WLINANAYNATN (lightness: 0-100) waaliiledinglén
4940 (95.74) sa9aaunpe uilsdinonenila (69.99)
wazuiladinouanfandiaanilud PHF 2 (58.08)
1 1 [~1 a 1 v
A1ANANNNLTIUALAY (redness: -a,+a) WU
fauanilavidiaandbud PHF 3, 4, 5 uaz 6 NN
o A a A A
ANNFRUNYUUNN 130 WAz 140 DIANTALTEANAN
49Ngn (p<0.05) sasanAn uildinnaniians-

a

waF e PHF 1 uaz 2 Ieduaaabeuignmni
120 aernmarieg wazudledinaueniia (HF) muansy
Toauflsdinadn (RF) HAraonuiudunasnign

(-0.24) wilagannuiledinn i@ tguntaalAnaanu

A719g91N uariAduaaINIn sineiuuiledine
a dl [ al XK a [~ al dl 1
vantailunadnasaeilAranuiudunanigandn
wazidauiladinonanialdfumlnubauaniznnu
ATLUIBNINTLAAN A b a9l Asudluead
' o < A o a a & =2 o qu
NN TWHB I L AU UUN NG 9T A9 1H
ANANNTIUALAIANT Y LAY AINATNAAAS
HANNFIPISTREIAT IR AT LTBUT laT91EN
(MF9aNAes) wiledinovanila (Tdudlewnuiia)
wazuiladnovanianaiaans g (Table 4) wiqn
v v v Yy o Ogl Ol tﬂl a 1 o
wilidinadniBaaaznisgadutinanngadayindy

1.77 InauilsdinonanilafiAsasaznisgadun

'
o '

anduiledinaventiandiaanslud Tnasneting
Wletinavesiiansiaani g PHF 3 Gt mungnmnd
WATAINI3ITALIN TR UL BINNALYNTL 130
ALTALTEA uAT 12 saUsauIA HAN3aaaznIg
padutngeTiqaRetenaz 2.61 aglddutleding

viantadauansnsnlunieg adutnand il
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= a a aa & o4 P
wazrdlsz@n3nnA Svlul el 1uNIZTLIUNIN -
1w et @enARBITLIFENTLI8d Lai (2001) T9WLIN

v % v a a cal o a o O’j 1
wilidinadndiandludil aatinisgaduringandn
FnaEN9ALIAN LHAIAINNIZLIUNITNTIAANE L

iliidauilfawnadnasnanailueynasnaan

¥
=

o 2 o gua aa & v o o
[IUIUNIN sﬁ\iwaﬁﬂwuw NQ%@QLN@LL‘]J\']SLHFIW?@NN@

uazaadUTLT IHNINTY waziasmuaLhtaiull
=3 3 Y v v a a a a1 o

Ao liiufledinananfiandiaan i ludilAnfainas
avaegendnresuiledinavenila (Wuiluuuuia) uay

W adinqidn (medinednui@es) muansL (Table 4)

Table 4 Colors, water absorption and solubility of rice flour (RF), Hom Nil flour (HF) and pre-gelatinized

Hom Nil flour produced with different temperatures and rotation speeds.

colors
treatment absorption (%) solubility (%)
lightness (L*) redness (a*) yellowness (b*)
RF 95.74+0.07° -0.24+0.00° 3.34+0.62° 1.77+0.20° 1.88+0.60°
HF 69.99:0.89" 3.59+0.62° 3.40£0.12° 2.12+0.00' 2.99+0.71°
PHF1 55.96+0.46" 5.99+0.02" 2.62+0.02° 2.27+0.01° 3.79+0.59™
PHF2 58.08+0.23° 5.77+0.03° 2.59+0.01° 2.27+0.01° 3.72£0.51°
PHF3 54.34+0.69" 6.310.09° 2.90+0.02° 2.61£0.01° 3.39£0.42°
PHF4 55.34+0.32" 6.29+0.22° 2.88+0.11° 2.43+0.01° 4.07+0.25°
PHF5 55.43+0.20" 6.42+0.04° 3.080.01° 2.20£0.11° 3.56£0.53"
PHF6 55.35+0.62" 6.37+0.03° 3.06+0.07" 2.50+0.06" 3.09£0.40%

Note: The different letters in the same column mean significantly different (p<0.05).

a = v a a
3. naAnssnANulnvesuilaienilans-
wai b WBsudeuiudledinadnuasiinavesiia
HANNTAAIZITNG ANgINANMNTATeduls
v v v a v v a 1 v
419181 (Pdneasides) wilsdinuventia (Tuuils
wLuite) wazuiladinauentianiiaans lud (Table 5)
AUIT9T9180 wazuilednaneudananina
WOANIINAINULARANAINAUD 1NN UAL
= a o algy o<
nerUAUNNINILAan A bt un 1 lun1maaeesia 6

annz lFdenaranisilasuulasanpanuviinaea

'
ada

ol o o~ e d o
wilsdnonenilaliuiy gaiuninsuilasullas
PANNULIA (pasting temperature) T9UAAIN RN

dl 3 v v a o a 1 o 4 v %
nmliuilanansnassa AN ueui il

v v a v v a = a -
wilgnavenla LL@%LL']J\W’W‘M‘ﬂNuﬂW‘J‘L@@’Wﬁliusﬂ

PHF 6 WAL 73.90, 64.22 LAY 55.60 ANNAAL

'
v

Tnenuileinananfiansiaand ludnnianaaasd

add - L.
RN ENanunlasa e ldunnsnaiu
(p<0.05) waalHiwinIilsdnaveniiandiaans g
a = ==4' N A a
Nn@meaasinisasunlasaauniinnanmni
A9 waziianfswedsaliandnwtledinananila
v v b4 [ o d’/ =3
wazuiladingidn mNANAL wenaNNRNANIIANEN
daugnaliiiindnuiledinadadanaaunilngagna
(peak viscosity) unnanuiledinaneniia uazuile
2 a a a g o o A
frouanilandaadlud auansy Inaldnanly

= . P . = A
ﬂq?ﬂ\ﬂ’ﬂﬁﬂﬂqqmﬁuﬁ@ﬁ@ﬁ (peak time) ‘Vﬁ@'ﬂﬂ‘w LNA
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al

APFTNRIAS NN AU uaneul ledinalin
FAongnunraluni1snnldunile (thickening

power) gandnuildnaventia uazuilsdinaveniia

WalaanA W douAnanumtiagaving (final viscosity)
| IAdl 1 d’jv 021 v ‘ﬂl v [~3 o/
uwarnusaansraizaastiuilanianilafusiaoag
4 3 '

=l KR o v A ] U U
FaLTD9A Nz raLiludanunsliANNG U
3 v & | a o | v = =
wazn v dnazianeeiunilailenvisaiaa

(Phuphechr, Suwonsichon, & Limanond, 2009)

[%
o ¥ v

=S 1 v v v a
AINNTANEINLIIIRIND1Ea1 wild1avenla

v v a a a e o =
waziilednnunaniiandwanilud Jaraaunile
aanne (final  viscosity) UINNINATANHUTLA
Anga (trough) sunaasdnuilsldneuziiluiag
(Aphichachan, & Jiamyangyuen, 2006) lagiuils

v % Y o dl [~3 dl v v
dadarlisneusiaanuds Tluanznuiledng
a v v a al a & v
nauila wazuilednovenudandiaanfmlud azl

o A = = !
ANBIUSLIANDRUNTDLIRANLUNNIN

Table 5 Viscosity properties of rice flour (RF), Hom Nil flour (HF) and pre-gelatinized Hom Nil flour

produced with different temperatures and rotation speeds.

peak viscosity trough breakdown final viscosity setback peak time pasting temp.

treatment
(RVU) (RVU) (RVU) (RVU) (RVU) (min) (°Cc)

RF 4464.33+61.37°  3338.67+67.12°  1125.67+11.15°  6983.67+64.70°  3646.50+9.19° 6.35+0.04" 73.90+0.52°
HF 1138.33+10.26°  507.00+13.00°  631.33+18.56°  997.67+18.77°  490.67+5.86°  5.29+0.03° 64.22+0.41°
PHF1 1330.33+77.02° 357.67+12.06° 927.67+65.21° 683.33+23.71°  325.67+11.68° 2.2240.34' 55.5340.06°
PHF2 1179.33+7.02° 341.33+7.09" 838.00+13.00° 643.00+8.89" 301.67+2.08"  4.11+0.14% 55.48+0.06°
PHF3 573.67423.46° 268.67+7.77°  305.00+17.32° 529.67+5.77' 261.00+2.65  4.73+0.12° 55.55+0.05°
PHF4 557.33+18.58° 263.33+8.50'  294.00+19.31° 529.67+6.03" 266.33+2.52"  4.91+0.03° 56.22+1.15°
PHF5 929.67+6.66" 318.00+2.65° 611.67+7.09° 610.33+3.79°  292.33%1.15% 1.49+0.08' 55.55+0.05°
PHF6 910.67+4.16" 317.00+6.00° 593.67+6.43" 603.67+2.31° 286.6744.16°  4.29+0.03" 55.60+0.10°

Note: The different letters in the same column mean significantly different (p<0.05).

UANANTAILAFNNTBIANNNTAGATINE
fuAuuinANga (setback from trough) tflu
| = A o v o ° v @
ALanInanIsAufaaautlandanisnalidu
(retrogradation) FeAtazinalatnsesianmunIn
Fruiedulanednan it lnadnlan setback
a A o v a v
11N aziianisAusareswilaNin waztuunliu
T doo Aa 4 e
nazliimanilanudeannn aauzuilaninnsausa
v 1 o Y a o rd‘ va o 1 U
fiaandnazinlinaniusilalanwuedundn
v o =2 =3
danAReaiUNanITANE1289lUNNTANEA

WOANITNATUAIINULAUAEAIANTRN 1IN S

[

gequilfinenedesifra e uiuuilau) wud
2 a A ¥ U U A
wilafiAnAauuilngafingNINNIAIAIINULA
s A % o °o gY@ =
ArgatiatunislinaNen uasialiiuasd
. R S oo n
anwouziiuaangeaudn damsnziuniinll 14
AurunInenfiasnisansuzrasiaas oy i
YN mum“ﬂﬂnﬂuu (Ritthiruangdej, Suwonsichon,
Haruthaithanasan, & Srirod, 2000)

4. gvasnueyyataszaeuilavenila
al a s = o v % %
wataafbud Wiamiisuduuilsdnoifuas

dnqueniia
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a o

fnavenfiafiduaenn unirauiuaes

a ¥

an9ddsznevlddqeansdiaaids (cyanidin)
= ' - a Lo
ATNWDAU (peonidin) LAXAUIATA (procyanidin)
e 4« . Coda
naniu safluanstszneungy flavonoid Nizendn
gnsueuinloeniiy (anthocyanin) Tennvsinauiu
24aB4sY (Tang et al., 2016; Pajareon, 2019)
= s ;9/ a v v %
HANTIAIITn AUy aBasraesuilelingidn
(M9 Ae) wilsdinananila (Tuilauuuwia)
wazuiladnqnentiandiaanilud (Table 6) wuqn
v v a a a dl
wilidinauantadiifiunuasuauinlaanfiugangn
Tneldunnsneaduuiledinauaniiandaaandlud
PHF 1, 3 La¥ 5 (p=0.05) wan1nnauilednalan
A9AARBIALNTIANHIAN1IEAUNIZANA1UFY
n1sarmuaninlagiuannnsziaguwag Nugn
nslsuAnNtauNnnAnllazinataa e uin-
laenfulunnsainnssiaauunald (Narkprasom,
Narkprasom, &

Boonmee, Kaewwongsa,

Tanongkankit, 2016) LL@?&Lﬁ'ﬂ%Lﬁﬂzﬁqwéﬁﬂu
A998y ARy DPPH Uaz ABTS wudnuileding-
wewilaflgnanisfinueyyadaszqeiian ne'll
uansneiuwileiinavaniianiiaand lud PHF 1
(p>0.05) Wsinnnauiledingidn uazuildinavanila
yiaanAludf PHF 2, 3, 4, 5 waz 6 wansliifiuin
mzmumivﬁwmmwﬁmmrﬁi@qwéﬁm@w@-
Baszetiaiiiuddny Wesannnislinnuteud
gnannfigelunszusunisvisiaani luadu vl
MANIINIAAAITEIANAINTD AU AB ATl
paaznuildinaveniia aanafasiun1sdnEniqe
pinge) FinLdnamnafieuanmavioudie uasnszLaums
HARAanaN A NaInsn lunsfinueyy st ass
VINARNATUTAANS (Keeratiburana, & Srijesdaruk,
2011; Punfujinda, Chumkaew, Gaveevangso,
Atthatham, & Suttapong, 2019; Purintraphiban,

& Poonpaerdchon, 2020)

Table 6 Anthocyanidin contents and antioxidant properties of rice flour (RF), Hom Nil flour (HF) and

pre-gelatinized Hom Nil flour produced with different temperatures and rotation speeds.

anthocyanidin contents

antioxidant properties

treatment

(mg/g) DPPH (%) ABTS (%)
RF 2.96+0.43° 3.87+0.07° 21.15+0.35°
HF 66.18+1.70° 8.97+0.12° 29.63+0.95°
PHF1 60.8121.01° 5.91+0.21° 25.14+0.57°
PHF2 58.06+4.43% 4.20+0.699° 21.47+0.16%
PHF3 65.45+3.87° 5.69+0.32" 22.86+0.93°
PHF4 52.42+1.23° 5.14+0.27% 22.53+0.09%
PHF5 64.30£2.07% 4.95+0.14% 21.93+0.41°°
PHF6 59.77+7.44° 4.54+0.66 21.17+0.53°

Note: The different letters in the same column mean significantly different (p<0.05).
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