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Effects of Processing and Heating on Antioxidant Activity

and Quality of Riceberry Malted Beverage

[

qriu Uuanns® wazansea aan1mug

q

MAIImNTIuNYAT Az ImINTIumEans unImeraemaluladsivuseasyys

S o o

FAUARABINN DUNBSYYS FaninUyueIT 12110
Sunan Parnsakhorn* and Jaturong Langkapin

Department of Agricultural Engineering, Faculty of Engineering, Rajamangala University of Technology

Thanyaburi, Khlong Hok, Thanyaburi, Pathum Thani 12110

UNANLD
mu’?%’mf“nmmaéuaqmmﬂigﬂLLasmﬂﬁmm%’aw’aauﬁﬁmséfmaqga@aizLLazﬂmmwmaa
wwesmndnueadndmuglstiues Tasdunounisudndiueadiuglsfiveiusznaudenisud msdu
Wiolhinnsenaniueuwiaasds wasihlunaaduiuds ndoutweantudunaudy q leuwd wuan
dhmavgmu wazaiu wldduedesiudnuead antuldenudeulunmurrinui aninaiin

9aunnil 90 °C Wwan 15, 25 wag 35 min AMUEIRU HaN1SNAFRUNUINTURBUNTHNARTIILEARAINARD

v s @ =2

A589a9999waUIN e NY wartlauLASBIRNYIUBARKIUNISIAAINUSTDUNIA I UIUTY wEASLALTAUDS

o o Ly

wwliunisanassiotilosedlitdedAgn1eads (p<0.05) vosuaulnlseiuguiu n13nTIaingnsaiiu
auyadasziieisnisvhateeuyadase DPPH s1891uAdu me TE/100 ¢ Inefiniasnuneunseaeln

AONSAUEUYAdATE 36.94 mg TE/100 ¢ uaranaAd 26-28 mg TE/100 ¢ waan1slimuseu diuaudi

NNNYAIMNAIUDY 9 WUINITIAINTDUMB Tz Eza Uy iAIAundaiud ulugsusnuayl
winltuanas AIAMULANANELABTIN (AEX) WinTusgelitsdAynsaia (p<0.05) Wiodllulltuvedde
v & A a 2 o v I3 &, i = al' dl 19 9
Wudu vasviunamewdsfiazarslauazanudunsaduaslidfinswad suwdasiinaimsldanusou
15-35 min lenadouliunagdunidlnesinvemandusinainisendelirianasas 1.4-4.9 x10°

CFU/mL Faagluinaiiansnsauslanegrslaonde

AdAeY : Tuead; 11ilsdiues; wieswy; weulnleelly; audRnsdnueuyadasy

*Q’%’Uﬁﬂﬂlauuwmw : sunan.p@en.rmutt.ac.th



Uil 29 aUuil 1 unsIAN-NUNIUS 2564 15815mermansuazmalulad (3m.)

Abstract

This study aimed to investigate the effects of processing and heating on antioxidant activity
and quality of Riceberry malted beverage. There are many stages involved in converting Riceberry
to malt, namely steeping germination and kilning. Riceberry malted beverage was produced by malt
flour along with other ingredients, such as milk, stevia sugar and gelatin. Riceberry malted beverage
was heated in a sealed glass jar container at a temperature of 90 °C for 15, 25 and 35 minutes,
respectively. The test results showed that the malted process affected the anthocyanin value to
be decreased. In addition, increasing the Riceberry malted beverage heating time led to significantly
(p<0.05) reduce the anthocyanin value. The antioxidant activity (AA) was investigated by the 2,2-
Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging method and expressed as trolox equivalents
(TE). The antioxidant activity value of the Riceberry malted beverage is 36.94 mg TE/100 ¢ and
decreased to a range from 26 to 28 mg TE/100 g after heating. For other physical properties, the
result indicated that as long time heating, the viscosity increased during the first period and tended
to decrease. The overall color difference (AE *) significantly increased (p<0.05) and the appearance
became darker, while total soluble solid (TSS) and pH value were invariable at the heating time
between 15-35 minutes. The overall microbial quantities of products were tested after sterilization,
the values decreased to 1.4-4.9 x 10° CFU/mL, which is within the criteria that can be safely

consumed.
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2.1.2 ﬁﬁ'nmﬁaﬂﬂ’uﬁﬂ?&ua%"ﬁﬂhu
M3vhauareraudugtinlus s (Wise bath
WB-22, Korea) AauaNgaungil 35+1 °C vJuiaan
24 hr W%’auﬁuﬂ?{auﬁmﬂ 4 hr Lﬁaﬂmﬁ’umi
wifnresdn Wensuamuinug nseaewEn
F1aUdenson 1 ulugd unounisuuii old
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ﬁwﬁwﬁmmumm%u (Binder KBF, Germany) 71
gl 35+1 °C Anududuiinsiesay 90 1y
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Fluwesvuaduriugudnals 24.9 mm A7
59U 16,000 rpm tduL3a1 5 min noulug
Funounslirudeusoly
2.3 MsWinnudaudleniswidaslsd

MI9LAS B3R U WBARYUIR 150 mL
vssluriauiafiiunsaanaide Jad wagls
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Germany) figaumail 105 °C WWuran 16 hr 81989
BNINAFBUIINUINTTIU [18] wazrIA1IoWas
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2.4.3 YSuaeulnleedu Tiasie
USutaweulnleend u (total anthocyanin
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hr mmjguﬁ’]aamnn‘imw'mmzmmiauuai‘ 4
Usuusumsmeansazatateniluanlalasaassn
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seLA3 0siAnsgANALLAT (Thermo Spectronic
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total absorbance = (ODs35 x V x 100) +
2)

(3)
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total anthocyanin content (mg/g)

Total absorbance + 98.2
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AU UNT A Brookfield viscometer (Brookfield
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2.4.5 MIATIERoNE Fusuyadasy
DPPH radical scavenging ability 1 a & 1 4
2,2-diphenyl-1-picryl-hydrazyl radical (DPPH)
\Jusugadase 3uannisuthaisadniiegi
Usums 150 pL lalunaeannasaiuaisazas
DPPH A3ty 0.6 mM U3uas 3 mL wwele
rfuAvludifia 30 min Aigaumniivies YaAnis
Qmﬂﬁuumﬁmmmmﬁu 517 nm wagiieuiu
nsasuInsgIulnsdenagseauluniae me
Trolox/100 g [22]

246 N1INAdUIAUNT & UTuw
3auUNTIlay 37 (total viable count) Ingd148s
35n15Medauan Maturin way Peeler [23] uay
F1e91uUgduns iy CFU/mL vosdie8a
wSeshudueas

2.5 MFIATITHNeEDA
14TUsunsuneuRImosIiaLAT T NG
N1SNAADIT SEAUAIULANA1INIERR 95 %
[one-way analysis of variance (ANOVA)] L@ ¥

VWS B ULBUANLRA 81U S ¥89 Duncan new’s

multiple range test (DMRT)
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Table 1 Physicochemical properties of Riceberry brown rice (RB) and Riceberry malted (RBM)

Anthocyanin Color values Moisture content | Water activity
Samples
(mg/g dry weight) L* a* b* (%wb) (a,)
BR 1.94+0.16 24.25+0.01 | 7.29+£0.02 | 7.58+0.05 7.89+0.53 0.29+0.01
RBM 1.17+0.08 23.39+0.02 | 4.78+£0.08 | 5.17+0.13 10.19+0.53 0.30+0.01

*Data are expressed as mean+SD, n = 3; BR = Riceberry brown rice; RBM = Riceberry malted

A13°99 1 nuinglsdiuedidetun
N1uNSNEIMIzLIUGeN (BR) Janweag ity nou
Yansuduneunisudadnueadiilunaaeum
Usurmansuoulnlagerduliai 1.94 mg/g dry

aa

. & A & v s a g a
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a A '
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(YR d
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8171138 UN M (functional food) FrvanANILELs
siamsLﬁﬂiiﬂﬁ’ﬂaqmﬁuuaxmﬁq [25,26] waziile
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i lunagoundsuaanswaulnleedunuinle
A1anasfl 1.17 mg/g dry weight 3n15ana1013
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[16,17]
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wdInsWaRdLeaRUsTnoUReAd A1AILTY
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b* V1A 24.25+0.01, 7.29+0.02 Way 7.58+0.05
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v
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AudU ndeunaueariu 0.1 % Ingvmin
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ntutiledasnsAnunaresnudeuiianiig
719 9 AeaudAn1IAUYLABATILALAMAINYBY
nansuasailulanusoussiumaaoslsdd
gaumad 90 °C 1Jwaan 15 min [RBM - (90/15)],
90 °C 1Jut2a1 25 min [RBM - (90/25)] uag 90
°C 1d a1 30 min [RBM - (90/30)] A u@1AU
Tuansnadeusauanssaluil
3.2.1 navaensuUssukaznsivinm
SouneautBsuauniinveunissiudnueas
Mnntnruglsdiue’
anundadud ofi ysvendenay
fununsiua Lﬂuauﬁﬁﬁﬁm‘ﬁaaﬁu@mmwmaa
9115 Uarnseausuvefuslaalunindueings
91M5Wal FelunssuIuNMIMAgeuANrtinues
WA a3 asfudmeanand1uglstiue’
Aeunazndinisiaudouiianiozeing q wana
5U# 1 nudad esd unouliaruou [REM
(control)] fAAuuila 17.17 cP wasn1shianu

a

Souflgamail 90 °C 1aan 15 min [RBM - (90/15)]
kae 25 min [RBM - (90/25)] ArAuviaiay
agnafltfuddnmeadn (p<0.05) 7l 35.83 cP uax
40.37 cP pua1su ag19lsfnu ndunulad
@0178N1508 AL 90 °C L3a1 35 min [RBM -

(90/35)] ANAUNTLAUDILAS BIA UT1IUDAM &

'
a

wunlifuanasii 36.80 cP abonauiiesainnisiidu
warAulnediinguszasdiiieliAnanuniiuas
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uAdsAuaNTAveIIa AL §utild 5-10 1
waziileldfumnudoussuiiniy uadvinlmuasd
M3LEni Gumz‘ﬁ'Lﬁawmaulﬁé“umm%fauﬁqaLLaz
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\AsBsRNYNeaRA1AUUEn LIl duanas (3]



Uil 29 auudl 1 unsIAY-NUNINTUT 2564 15815 Mermansuazimalulad (aam.)

50.0
450

40.37 ()

40.0 +

3583 (b) 36.30 (b)

35.0 1
30.0 +
250

Viscosity (cP)

200 + 17.17 ()
150 A
10.0 A

50

00 -

RBM (Control) RBM-90/15 RBM-90/25 RBM-90/35
Figure 1 Comparison of viscosity values in Riceberry malted beverage at different pasteurized
conditions. Different letters above the data bars indicate significantly different treatments

(DMRT, p<0.05).
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Figure 2 Comparison of color values in Riceberry malted beverage at different pasteurized
conditions. Different letters above the data bars indicate significantly different treatments

(DMRT, p < 0.05).
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Figure 3 Comparison of color difference values in Riceberry malted beverage at different
pasteurized conditions. Different letters above the data bars indicate significantly different

treatments (DMRT, p < 0.05).
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Figure 4 Comparison of pH values and total soluble solid in Riceberry malted beverage at different

pasteurized conditions. Different letters above the data bars indicate significantly different

treatments (DMRT, p < 0.05).

Table 2 Total aerobic microbial count and antioxidant activity of malted drink from Riceberry

Total aerobic microbial count Antioxidants DPPH
Samples
(CFU/mL) (mg eq Trolox/100 g)
RMB (control) 1.3x10° 36.94+0.07°
RMB - (90/15) 1.4x10? 28.38+0.06°
RMB - (90/25) 4.9x 10 26.93+0.06°
RMB - (90/35) 4.4x10° 28.50+0.05°

Data are expressed as mean+SD

Anthacyanin (mg/ml)

03

03 1

02

02

0.1

01

0.0

0.21 (a)
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0.09 () 0.08 (©

RBM (Control) RBM-20/15 RBM-20/25 RBM-20/35

Figure 5 Comparison of anthocyanin values in Riceberry malted beverage at different pasteurized

conditions. Different letters above the data bars indicate significantly different treatments

(DMRT, p < 0.05).
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