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Development of Broken Riceberry Jelly Fortified with Stevia rebaudiana Bertoni
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Abstract

The present study aimed to investigate the optimum conditions for the production of broken riceberry
jelly fortified with Stevia rebaudiana Bertoni extract. The effects of three factors, including broken riceberry juice,
Stevia rebaudiana Bertoni extract and sugar on the phytochemical and antioxidant activity were determined.
The antioxidant efficacies of each sample were assessed via the DPPH and FRAP assays. Phenolic flavonoids
and anthocyanin content were also assessed. The result was found that formula 1 showed higher antioxidant
activity than the other samples. In addition, higher phenolic flavonoid and anthocyanim were also found in

this formula. The hardness and springiness of all of samples were slightly different.
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1.1 YInnmansdsznauWuedn

AeszRUSunmansdsznauiluadn [6] #ae
wadia Folin-Ciocalteu method lae/ld gallic acid
I t&l a L% L 1 1
wusnsunasguisnanlideasnsananiagedsnies
200 pI avlunaaAnAaad ANUULANIIIAZAE Folin-
Ciocalteu 1311913 800 I LANUINAWLUIHIAT 4 ml
wenldniuANaIsazats Na,Co, anudndu

v U
$agaz 7.5 laanianadsuins 2 ml @xdnaw 3 ml

]
a A

Lmﬁ'ﬂﬁﬁwﬁ’mﬁuﬁluﬂmﬂqmwnﬁﬁm 2 N

Y

[

mmms@@ﬂﬁuumﬁmﬂNmaﬂﬁ'u 750 nm M13¥in
blank 1¥inauunuansadadadisuazld gallic
acid fienudiandn 5, 10, 20, 50, waz 100 ppm 1w
F1TNINTIU NEUNA IURURE VD mg of gallic acid
fafng1y 100 g

1.2 USunaunanlussd

Thaarsaandrelianns 100 yi laluvaan
NAas WRNINaUSINAS 1.25 ml Bnansazane
Tdanlulasn Wndulesaz 5 lasulanalsunns
75 Wl U 6 ¥l inansazaeagiiiennanled dindu
fauaz 10 lnanlanalinnes 150 i Una 5 wifl
Wwnasazarelmfsnlansanlodidadu 1 mol/dm?
13171917 500 Wl @130 blank Mhnduunuansaia
Freehowasld catechin Annndiads 5, 10, 20, 50,
waz 100 ppm LHua1I119I3 U Id1nIganau
waefinnnenau 510 nm shenldldaensaw
2193374 radldannisnasauadaadely
Lﬂ‘%ﬂuLﬁﬂuﬁ’um'}wmmgwmﬁaﬁwmmmﬂ%mm
Walauesd lnasngeunaluniig mg 284 catechin
Aatnsdingaogns 100 g7]
1.3 YSanuaulnloaiiv

U3nnmuaulnloaiu [8] laaldinaiia
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pH differential method Tinasilide Kol pH 1
wae CH,COONa pH 4.5 ﬂ"lmiq@ﬂﬁmmqﬁ'
ANNENINEU 520 WAz 700 nm ANNEIGL FWIm
luz1) cyanidin-3-glucoside Tagfi3ansrwnidil
Anthocyanins= (AxMwx1000)/(€x1)
50 A = (A520-A700) pH 1.0-(A520-A700) pH 4.5
Mw = 449.2 g/mol for cyanidin-3-glucoside
€ = 26900 molar extinction coefficient inL/mol/cm
for cyanidin-3-glucoside
1 = pathlength in cm
1000 = conversion from g to mg
1.4 Antioxidant Activity
DPPH radical scavenging ability [9] Toeld
2,2-diphenyl-1-picryl-hydrazyl radical L‘i'juawdaﬁaiz
@ﬁmm‘lugﬂmm MM T.E/100 g (Trolox equivalent an-
tioxidantcapacity) Thilaasaiasing1vlinins 150
I avlunaaanaaaadngIsazats DPPH wdindin 0.6
mM 131193 3 ml maiﬂﬁﬁwﬁ’mﬁﬂuﬁﬁ@aﬁwﬂqﬁ
#0930 mﬁ’;’@\@hmiq@ﬂauumﬁmwmmﬁlu 517
nm Wihndwdu blank wazl¥ Trolox amsidiadu
25, 50, 100, 300 uaz 600 Pmol LJuaIu1nI3 U
8UNalUAIIEaY dmolTrolox Aa@a0e19 100 g
Ferric Reducing Antioxidant Power (FRAP)
[10] Tdaasanasint1ediunns 150 i adlu
“aaANAAILANANIAYANY FRAP 13n1e3 2850 I

Naﬂﬁﬁﬁ’mﬁuvﬁﬁqmﬁgﬁﬁaﬂuﬂ'ﬁ@nm 30 W
’;’m'}mi@ymﬁuLLa\‘iﬁmmm'gﬂsu 593 nm AU
luzdaas PM T.E/100 g 1¥sinauwdu blank
uazld Trolox eaidisdiu 25, 50, 100, 300 uas
600 pmol tHUsNTNINTIIUINLIIUHA AU VDY

pmol Trolox #ia@3ae19 100 g

Volume 15 Number 2 July - December 2018



¥

2. @ANEINSHANLEART1IWN 5hLUeT

[

= a 4' C% [ d’ U
AnENNSHAALEART1IRN bdues laald

LHWNITNAaILUL Mixture design 8@31&%

NINTINPNANTUAINAINGABTBAD T3 29

e

91 15 adufl 2 nIngax - SuawN 2561

'
a ¢

vasianaunlilumsfinundl 3 fade @ whdhwn

v
° v

1 Vv
lafua? vmghwanuuazsinaansie

Table 1. Variables and their levels employed in a mixture design

Factor

Low level (%) High level (%)

Riceberry extract
Stevia rebaudiana Bertoni extract (3%)

Sugar

70 80
10 15
10 15

AMNLNWNITNANDY mixture design &1H1TD
agﬂgmmuﬂ%mmﬁﬁmu@muﬂ%mm‘s:oﬁ’ugaLmz
seausnvaswaaziass l@ae Table 2

1 ] < ! A 1
BUNEIUNENEDNLTY 2 §IURD FIUNEH

'
a

& & Y 1% & a ¥ o
Mduaasamadfe rdadnlsdwad g
v 901 77 o 1 d‘
$08a2 3 LaTUINZWIINNEAN AN T ULAZEIUNENT
= = a9 a o 1 a
W uuaIndIfatNaNanIIeaNTIaUL UNFIUNENT
WuasradlllfaWaudIunaNuadnasuifan
= v a 1 I Y Y 1
LANTIaE LANFIUNANYDILTIAULFL AN UAUAIUNEN

a:mﬂau%mLﬂl@imﬂnuzmigﬁaé’mwmaaﬂLmu

a

fehle shldShmaumpdensdulugidunaly
LARLTNA ‘Li'lm"‘;miwzﬁqmmwm\amﬁua:mﬂmw
1@un USnaansysznaviuadn USunanaliuasd
waulnloaniiu Antioxidant activity Jaliladuea
1 I 1 o U d‘ U a '
wazaranuidunsa-ane dayanldundiansy
£ aa U
faganadalaslfununisnaaasiuy Completely
Randomized Design (CRD) ¥inn1snaaay 3 a1 Laz
i a 1 U dl vad
Wsuisuanuuanasuasanafslaaldis Duncan
new multiple range test (DMRT) 7152AUANNLTBNY

$p8as 95

Table 2. Formula of broken riceberry jelly from mixture design

Formula of broken riceberry jelly (%)

Ingredients
2 3 4 5
Broken riceberry extract 80 75 75 70 75
Stevia rebaudiana Bertoni extract (3%) 10 15 10 15 13
Sugar 10 10 15 15 13
Carrageenan 0.5 0.5 0.5 0.5 0.5
Lime juice 4 4 4 4

WANTIIALLATNITANUT18NA

R T . o
ihdnvnlsdiueianianziauanla

a a 4 a a v a
MaLaN I@mmiwzwmﬂizaﬂﬁmwslumsmua%aaaﬁ:
asusznaviuadnwarliuasduazwaulnlaaiu

1@nanaansli Table 3

nmsessstandanaeivasiii
Isiued wudhdssaninmlumsduayyadaszioeg
5% DPPH 2a91hinasinlsdiuedilen 155.71 + 11.23
UM T.E/100g &35 FRAP #ei 528.81 + 7.64 UM
T.E/100g snsdsznauuedn de1 94.58 + 2.60 mg

gallic acid/100g Walauasd He1 89.25 + 5.08 mg
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catechin/100g uazwaulnloeniin v 23.16 +0.12
mg/100g of cyaniding-3-glucoside Faftenln&iAneiy
MIANEVD Jiamyangyuen et al. [11] ﬁwu’jwmi

aiaandalsduediansdsznauiuadnilan 116 mg

gallic acid/100g Wa1lauaad a1 96 mg/100 g
uazwaulnloefiu vaiu 37mgof cyaniding-3-
glucoside/100g %@Lmﬂ@mmmmmmmuﬂ R WA

ymanga saunug [12] nldansdszaninmlunig

Table 3. Antioxidant capacity,total phenolic content, flavonoids and anthocyanin in broken rice berry extract

Antioxidant capacity

Total phenolic content

Flavonoids Anthocyanin

DPPH FRAP (mg gallic acid/100 g)  (mg catechin/100 g)  (mg of cyaniding-3-
(UM T.E/100g) (UM T.E/100g) glucoside /100g)
155.71+11.23  528.81+7.64 94.58+2.60 89.25+5.08 23.16+0.12

]
a ada

é’wuauuaﬁai:maﬂ%’nﬁauﬁa%oLﬂu%’nwma@i’w
L%ummﬂumﬂﬁmuaé 2835 DPPH #¢1 657.33
UM T.E/100g &2u35 FRAP @1 864.44 UM
T.E/100g s1sdsznauiuadn He1 214.62 mg of
gallic acid/100g wazwawlnlwendiu windy 7.37 mg

of cyaniding-3-glucosid/100g PNaGL lasanLin

a

q: ¥ (% s n:ll v a
‘Y]’]\'iLﬂN“Baﬂ%']‘ll']'JﬂﬂVLi"'ﬂL‘LlﬂiLLaﬁ”ll']'J‘VlaN%aqz

3 1A

AU HaMaNTANI AR LANA19N UL LFuas

9

d’ U gj ) U L% &
mmuaqamm'smaaﬂLﬁumn@uazmﬂwuqma
PHFINTAN AT LANA19T]
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aV v %
Maaildnanswandli Table 4 a1nnNIsAsIagay

ﬂizaw%mwhmié}’mauuaaaizé’w?}% DPPH wu

[ a

PREY ﬂiwawﬁnﬁwiuﬂWimwuauuaaaiummﬁ DPPH

g0 A 170.47+12.98

a1

LANAN% I@ﬂamm Hengan
MM T.E/1009 m‘nuﬂmamaam saﬂaﬂmﬁaqm
7 5,2, 4 a2 3 AINAIAL Fafleszansnmnlunis
fvauyadaszaiels DPPH agﬂwﬁw 78.09+7.86-
170.47+12.98 UM T.E/100g shwiindnagean
ann1saTaaaudszansnwlunisdu

a % aa 1 a L% Cd d’y
ORYNDAITAILID FRAP WUINHNAAAUNLLARUIINN

'
a a

s aa % a v ad
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FRAP uan@14n I@ﬂqmﬁ 1 degengado
466.19+7.22 UM T.E/100g WHUNG10L198A T8989
WA §AIN 2, 3,5 UaT 4 MHAG FeuszANTA N

sl,umié]’mmql,adaﬁai: #1835 FRAP UpINan i
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a
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I Yy oy e 4 X o A
WaUSHMNg IR s HuaTANNINTY UsEANS W
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=1 a a U a g
uﬂi:awﬁmwiumimuauyjaaaizmn"umwm:
USanowihdsnlsfueifinadatszansnwluns
é’magqﬂaﬁmwaﬂmaﬁ Frwinlsfiues wanani
NamﬁLﬂiﬁ:ﬁﬂizaw%mwiums@hua‘y!,a;ljaaai:
#2835 DPPH way FRAP l#uaf luaanndandnu
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WS 1235n193L A58
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DPPH Junisneaaay
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ANMNAINITOIUNITIA balATLAUDZADNYDIANT
ﬁ”wuamgﬁaaaimﬁa%ﬁaamwaﬂ DPPH &7u#an
mi"uaﬂmﬁme:ﬁﬂizaﬂ%mw’l,umiéimags;}aﬁai:
#1838 FRAP 1JunsnagauanNaINiIsavadans
v a aa (54 a % 4
mua%yjaaaiﬂumﬁﬂaeﬁa%yjaaaizmmez‘ﬁ [13]
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Table 4. Antioxidant capacity, total phenolic content, flavonoids and anthocyanin in broken riceberry jelly

Antioxidant capacity

Total phenolic content

Flavonoids Anthocyanin

Formula DPPH FRAP (mg gallic acid/ (mg catechin/ (mg of cyaniding-3-
(UM T.E/100g) (UM T.E/100g) 100 g) 100 g) glucoside /100g)
1 170.47+12.98% 466.19+7.22% 44.79+3.722 19.31+1.86% 1.32+0.53°
2 148.33+12.00° 456.19+6.59% 39.79+4.50% 17.03+2.69% 1.08+0.28°
3 78.09+7.86°  442.14+8.23* 33.33+£0.35° 11.72+2.06° 0.87+0.08%
4 144.28+9.32°  406.19+9.43° 39.58+3.81% 15.11+1.57% 0.91+0.16°
5 169.52+9.052  433.5717.24° 39.38+3.05% 17.15+2.39% 1.06+0.46°

Different letters within a column represent significant difference (p<0.05).

fsUsznauuaANNANNLANANAUNEDR (p<0.05)
loagasi 1 dansusznaviuadnuiniian Aa 44.79
+3.72 mg gallic acid/100g WHHNAIDL19EAT
| a a [ e z.:iy L% & ‘s'
f13UsznauiUaRNVRIHARA MO aaTIWN bsetuas
fenagfluaae 33.33-44.79 mg gallic acid/100g
PnHNAI0819Ea TIlERNANIINAaRINFaAARRINL
Uszansnmlunsdnuayyadasedaais DPPH 11u
WenfulSamwanluesd Taagash 1 Sd3unm
wWanlauaaduinfigada 19.31+1.86 mg catechin/
100g Wwin@ag19an sasasNnfagasi 5, 2,
4 uaz 3 eNady FeidTanmansnaluasdag
Tuaiag 11.72+2.06-19.3141.86 mg catechin/100g
intnaedean dwdSuimuwaulnloafiuwns
a % e z-:l'y £ [ r-:l' 1 a A z-:l' ra
NAAANLEARTNIRN I TLUaINUINEUST I Tu &
ANHUANANAUNNEDA (020.05) lasgasi 1 &
a1suaulnloaniuniniigaiviniy 1.32+0.53 mg
of cyaniding-3-glucoside/100g H1AHNAIDENIEN
AJ a a a [ td dly C%
dedSunanaulnloafinaasninimsiiaaddiign
lsfiuaifianaglugig 0.87+0.08-1.3240.53 mg
of cyaniding-3-glucoside/100g H1AHNAIDENGEN

3 ‘3{ A a g a A q: ¥ 0% s z-:l'
YNULUDINNLLRANY S ﬁj@‘éNﬂ’]iiﬁ%’]“ﬂ’]’JﬂﬂvLisﬁLﬁJai

Adnangosas 70-80 FeiduiSanailndidseiu
Ao lFUSunmansdsznevduadnnaliuesd waz
woulnlmeniud lduanensiusnnsin
ANNNIATIAFDUTNIMEMWE DTN TE
&1 Hardness waswanfaiiaaasnainlsdiuas
WUNNAAAATEINEIN 5 gn3 Aanuuendneniu
N19&E0A (p<0.05) G‘f%aﬁ@h@iwﬁ’uagﬂwﬁ’m 23.33+2.50-
30.66+1.05 g &UA1U Springiness WUITNAAN UM
Ladns 5 gaTLAANNUANAAUNEDA (p20.05)
loaiienadlunag 4.06+0.02-4.81+0.50 g FuaANA

) 1 a L% e r-:l'y o/ s a
wnIa-Lud W‘LmNamﬂmsmﬂaam’mnvlimuaﬂu

]
a

gn3fl 4 denanadunie-lwageian Ao 3.42 Godl

q

[ a

1 [ aa L e a
ANHBLANANNUNNEFDG (p<0.05) NUNIANUTLIFR

ﬁnﬁ’ﬂvliﬁﬁma“ﬂuqmﬁ 2, 3 kaz 4 a1enNLn

a % td d’y L% [ r-:l'r-:l 1
nIa-Lua vasnAndmTeaddvinlsfiuaidaiay
1139 3.13+0.06-3.42+0.03 MIIAUSHIUVDILTIN
azanel@laald Hand refractometer WUINHAAA AT

z.:iy L% & r-:l' ‘sl a1 a I
wadadnvnlsdiued lugasn 3 SeuSunamaauis
fazangldisnniignda 18.66+0.57 °Brix TeAUTanm
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Table 5. Hardness, Springiness, total soluble solid and pH of broken rice berry jelly

Total soluble solid

sample Hardness (g) Springiness (g) (ns) pH
(°brix)
1 24.00+2.19° 4.81+0.50° 14.33+0.57° 3.22+016%
2 23.33c+2.50° 4.06+0.02° 14.00+1.73° 3.15+0.03°
3 26.33+2.08% 4.62+0.20° 18.66+0.57° 3.13+0.06°
4 30.66+1.05° 4.79+0.38° 17.66+1.14° 3.42+0.032
5 27.33+2.75% 4.72+0.38° 15.33+0.57° 3.13+0.07°

Different letters within a column represent significant difference (p<0.05).
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