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Effects of Processing and Heating on Antioxidant Activity

and Quality of Riceberry Malted Beverage
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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 thidenwuglsdiuei funu
nsvhanuaretnudugtinlus s (Wise bath
WB-22, Korea) Aruangaingdl 35+1 °C ifuiian
24 hr W%@MVF&LIJ?EJU“LZS'WW 4 hr i ovoaunis
et Weasunaimuinug nseaeuda
F1Udenson 11 ulugd unounisuui old
Truudonsenlneviededaniuisagein i
ﬁwﬁﬂﬁmmumm%u (Binder KBF, Germany) i
ol 3541 °C aududuinsfosay 90 Dy
A 48 hr agladnaudenlsdiuesfivenainuens
PBITINUTEUIU 3-4 mm
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13 (hand refractometer) L9 ALAS YNE U
nanvonad o Tiun tudsdnueaditugled
o3 uwan unmangvau ludasidu 50.0,
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Flutges (Ystral 3 X10/25, Germany) %7 laly
Fluwesvuaduriugudnal 24.9 mm AU
59U 16,000 rpm tduL3a1 5 min noulug
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InsgvautRnesnen nwaziaiinely

2.4 PMSAATITATUTANIINBATNULAZLAL]
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standard calibration plate A1 L* a* wag b*
Winfiu 98.11, -0.11 and -0.08 A1UEIRU
A = (L L)+ ) + (-5 ()
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Genesys, USA) 71 A310819A4 u 535 nm Tasld
a1sazansiemludnlalasaaein wWudiusurue
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total anthocyanin content (mg/g)

Total absorbance + 98.2
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123

ODss5 = ﬁWﬂWi@‘mﬂﬁuLLanﬁéwulé'ﬁ]wﬂm%ﬁmmi
AANFUAS

2.4.4 aranunidanazainndiiunse
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2.4.5 MIATIEdoNE Fusuyadasy
DPPH radical scavenging ability 1 a & 1 4
2,2-diphenyl-1-picryl-hydrazyl radical (DPPH)
\Jusugadase 3uannisuthaisadndiegi
Usums 150 pL lalunaeannasaiiuaisazais
DPPH A3t uu 0.6 mM U3uas 3 mL wwele
rfuAvludifia 30 min Aigaumniivies YaAnis
Qmﬂﬁuumﬁmmmmﬁu 517 nm wagiiguiu
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Trolox/100 g [22]

246 N15NAFOUIAUNT & UTuw
aUNTIlae 37 (total viable count) Ingg148s
I5N1SNAE@BUINN Maturin Way Peeler [23] uag
F1891uUTIgduns iy CFU/mL vassieg1
wSeshudueas

2.5 MFIATITANSEDA
1HTUsunsuneuRImosIiaLAT Iz NG
N1SNAADIT SEAUAIULANA1INIERR 95 %
[one-way analysis of variance (ANOVA)] L@ ¥
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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

m15199 1 nuingnlsdiuedidevhun
Hunsnengilden (BR) Sanuwasdiiadu neuy
Ynsuduneunisudndnueadiilunadeum
Usuruanswoulnlagrduliai 1.94 me/g dry
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. =& A ¢ v ¢ ~
weight ¥sduweauandnlsdivedidudndans

q

naunailauesd (flavonoid) 1307
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3YNI1d19
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(YK =
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91135 UN M (functional food) FrvannILEss
siamil,ﬁmiiﬂﬁﬁﬁ@mﬁuLLazmL%q [25,26] wagiiie
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Aranasil 1.17 me/g dry weight $3n15anate1q
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NuTuReUTINISUT N15819 waznslaudeu
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a a

Usuuganunmdntaeliisand & uagnduven
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wdInsWARdLeaRUsTNoURAE AAILTY
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b* V1A 24.25+0.01, 7.29+0.02 Way 7.58+0.05
AUETU vausTirndveaudadnilsdiueiudanis

HARTIUDARA AT 23.39+0.02, 4.78+0.08 Way

v
a o

5.71+0.13 AUAIAU 91990 d9Lnela 31581719
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Uszneundn dawaliarusunanirdasyludnnlsd
westunlnfisdudndesuiuain 0.29+0.01
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v 3 v o < =
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A

o

AnfuAaq
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ANANTIE AR IATRIRL AB & AW

wila 58918 ANAIMILATUINTT kag
Uaendodmiunisuslnn nsnaaoutlesduves
MUl ToaulAdunaNT MUz duT0AS B9
Usznousie utlataueaduglsdiue uuan
dhaangmnu Tudasndau 50.0, 49.5 uaw 0.5
AuEdU WieNTLAueatiy 0.1 % Inevmnin

Teludludauduiid ofvau [RBM (control)]
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Mnduiiedesnsinvmaresanueuiianine
19 9 AeaudAn1IAUYLABATILALAMNINYBY
wan S ahllfanusoussfumaiaeslsdd
gaumad 90 °C 1Jwaan 15 min [RBM - (90/15)],
90 °C 1 w3a1 25 min [RBM - (90/25)] wag 90
°C 1dutaan 30 min [RBM - (90/30)] Aua1 U
Tnansnadeusauanioluil

3.2.1 navaensuUssukazn1sinm
SoureantAnuaruniavonaiosiudnuean
Mnntnruglsdiue’

Aundadud siivsuendaniy
dumunisine WuauiAfiAerdestuanniwyes
9115 Uarnseausuvefuslaalunindueings
9 WNIWaT FalunsTuInNIMAdeuANEinves
WA a3 asfudmeanand1uglstiue’
Aeunazndinsiaudeuiianiozeing q uana
sU# 1 nudua esd unouliaruou [REM
(control)] dAraunila 17.17 cP wdan1slviau

a

Souflgamadl 90 °C 1an 15 min [RBM — (90/15)]
kae 25 min [RBM - (90/25)] ArAuviaia
agnafltfuddnmeadn (p<0.05) 7l 35.83 cP uax
40.37 cP puasu ag19lsfnu ndunulad
#@0178N1508 A0 90 °C L3a1 35 min [RBM -

(90/35)] ANAUNTLAUDILAS BIA UT1IUDAM &

a

wunltfuanasit 36.80 cP Walonauiiesainnsfidu
waAulnediinguszasAiiieliAnanuniauas
\Hussiadlne faaeiliiadesiulsiinnisuendu
uAdsAuaNTAveuIaA LT §utild 5-10 1
waziileldfumnudoussuiiniy uadvinlmuasd
MILEni Gumz‘ﬁ'Lﬁawmaulﬁé“umm%fauﬁqaLLaz
wuiulvagsharganuaunsalunsdnd dma
T U9 ranlunisiianudouii uiud uiv

LASDIANTINBARAIANUTLATIT WU ULARNRS [3]
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Viscosity (cP)

50.0
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0.0

40.37 ()

3583 (b) 36.30 (b)

B 17.17 (@)

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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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) 4.9%10° 26.93+0.06°
RMB - (90/35) 4.4x10° 28.500.05°

Data are expressed as mean+SD

03 -~

03 7 0.21 (a)

0.18 (b)

02 ~

0.09 ()

0.08 ()

01 A

Anthaocyanin (me/ml)
(=]
fa
il

0.0
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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