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Antioxidative and Physical Characteristics of Rice Germ added
Sweet Pumpkin Rice Snack for Infants

Xiubao Wu, Eunkyung Kim, Kunyoung Choi, Haeyoung Kim*

Department of Food Science and Nutrition, Yongin University

Abstract

The purpose of this study was to investigate the antioxidative and physical properties of finger food type rice snacks and
pumpkin rice snacks for infants aged 6 to 12 months old. The addition of rice germ did not affect density or porosity, and
there was no significant difference when compared with commercial products. The addition of rice germ to the rice snack
group did not reduce the longitudinal expansion quality of the rice snack. The WAI of RW and SW values were 9.83 and
8.93, respectively, which were significantly higher than those of other samples (p<0.05). The results of this study show that
the addition of rice germ to rice snack resulted in reduced density and porosity of rice snacks and maintenance of a high
water absorption index, which are more desirable characteristics for products. The products with rice germ showed
significantly higher antioxidative activities among all samples (p<0.05).
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e <7kl
w}ﬂ‘r 37 ‘;‘ Od%‘ A DPJUP Gokg AlFel digk 7
AA T Ffrobs Z2AlEel tigh
LTE SoJual vk FFroks AR &Y AE2 dRk
21H gou THE A
Bfrote] 4 a3k IEF
Zastedok SHl(Le et al. 2014). al oJololA] =715l
= olEY Fo dElET]ef AsPgel7t Gfohs YA
of T2 AMEE 98] 2R R o8 fEE
= EJP U0y, Ffrob 2% A5 FFHlo] XA
%2 T2 739 AlF il tigk H4lo] oA AL Utk
(Gujral et al. 2003).

Z(Oryza sativa L) &FolE HIEg AlA] 2 47t
NIA] FFo] He FAoR ARl Jlom A, WA,
2 2 5o FERE FAE] U= (Kwak & Yeo 2004),
Fobg ZUAIE A EA o] WHREE AT F 2

= AFE0] HIFHIZ JtHKum et al. 1994; Park et al.
2006). 22 G E7]9] e AsHrZl FZF8(gluten-

,J__j.o]

oo FnEy WiRac §Usl wadE o wel @
3530 287k e 5490l 9t

‘rTO}t <
(Kang & Ryu 2001). 53], 3} A7}gAl5S =57t &
Fx] gro} i oz Qe A X7} gols] W

o Aopddo] 14?51 Ffrobs & 2ol B3 2AHS
l-?_o_—]?:s_:]- T = Aol Ath(Lee et al. 2015). ololl w2} =
Frokg sl A 29 AE A Aol ]
&l Oloﬂ HAE A= FHoks sk T AAd AT (We
et al. 2010) 5°] UAS W w|F3 Holo},
SHH o] 98 JYFES] A2 2o 2% Fxolt <l
A o] =] thatel] Fagk vel B FHo] dd
T3kl v)Rol A F] w512 Wx|sly, ZusEH 24
ah, AT d 2 27408 2oe a9 o
(Kim et al. 2010). 22| thx 2l uted
k2 AU A AdiALe] A A 2 ksl a3
71 4= Stk dEe] JaE o Shth(Ko et al. 2003;
Cho et al. 2008). @& B8-S B-carotene, HIEFY A, HIEM
B, HIEM C&} Y714 5 g8 s 2o g7t 353 A
7]—0}] =o /\]ZHJJ_E ol Al FgEZ T ARRo] 7]'—6]-F'ﬂ(Lee
& Lee 2013), Bt} gdoko] F53F thEuke Folm)mike

S xEkEkyr
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ol Eatar flo] Gfrote] T WY YT ERol
£ Aoz d#A tkPark et al. 2001). AFFGolA =
I, 71, A, &2 5 Udst AEe] 71ed FAEE AL
g0l o FAEAC] AFEo] Sk H(Chang et al. 2012;
Park 2012; Park et al. 2015), A7} ©@F8fo] FFols
A 2o 24 Ates Bud b Qo AE ool 8
ML Fohs Xoprt Bol7] Alzbstal A=t Bag g9
w2 do] wasim 107 7ddl= &7 2 22 (finger
foods)yS 2 =8 o7l HE 5 3 A o] AT
o] WgslEs &7k B AYE 9SS 4 AthKim
2003). ©Joll & AFolr= Fdst kst 715 o] Frte
Ao H7bE Gokg & 2y whsur A g A x2s)
3L Rsld EvlA BAS AR o€l 1270 o]
7 gofe] Xo} ¥ LIS =8 A FAFTER]Y
AAE de AP ok A 2dAIF e ash
71247 AFE AFstAt sATh

A+ HE ¥ o

1. M Ao M=

2 AYE NEEA Foks e HUleHA] ¥ & &
Y (Rice snack without rice germ: ©]3} RWOz2} &) #FS
Z7Fsk & 2 (Rice snack with rice germ: ©]5}F RWe} &),
Ay dent 7MREE HUre denl & 29 (Sweet
pumpkin rice snack with rice germ: ©]3} SWz2l ghe} &
T FH7F Gy E Fr & 29 (Sweet pumpkin rice
snack without rice germ: ©]3F SWOzt $hE Al=313th.
= 27V, =, 2 AES EFste] IR B SR
& 4=7](KM-102, Kyung Chang Precision Co., Seoul,
Korea)Z A& wS Axsiinh. Az AdEE2 I3
A7|= Aeg § Ax7|oM 12807 T SRS 1%}
2 W7k AxAHY AxE 2 GEES ASPI(REL0L,
Delice Co., Gyeonggi-do, Korea)E ©|-8-3}>] 180°ClA %+
= WA dobg & 2 Azt AlFe] wigH &
< <Table 1>3 o1 BE AS= f7]5 A7FEE Az
Ak e "y 2 2de] w7l AVHR

Jorg &

i

o3

b Aol

oo
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Hr

98.994%, ZE7HE 1%, Hi 0.006%C190 . e M7t
A ke e A 2ule fls AL 9% R et
T 20, BES AN BEN A 20 )5 AN
96.994%, ST 2%l AE7HE 1% B EE 0.006%
£ Hrlste] AzEATE 2 AFolA i Fobs A &
Wt EQunE 98] AlFolA] ¥hiEal 9= Organic rice
snack (No brand, Chungo Health Agriculture Co.,
Kyunggi, Korea: ©]3} REZ}g}) 2 Organic sweet pumpkin
rice snack (No brand, Chungo Health Agriculture Co.,
Kyunggi, Korea: ©|3} SEEshS +43te] ARkt

2. Bulk density, Apparent density, Porosity 3! longitudinal
expansion

£ 34 F TLAT(Kim &
Ko 2012)2.% F35 Sl #AS FH& o] ghe
2 A3IA k. Apparent density= Al 30712 FAISE A &
o]& HA(MX2050, Model 4184, Linaset A.S. Czech)ll
o} 287F &0 2 uldst & 40mesh Aol XA AAT o]
ol AHIE g5l AR FAIE AFIE o] Al
2FstSdtt. Porosityw 2 2299] bulk -39 AF3E th
o] 215 o]-g3t] ALkttt

Bulk volume—Apparent volume

Porosity= Bulk volume

A1&.9] longitudinal expansion =g #3ll A& 5071<]
TAE 22t FAste] WS 7otk A5 dol=
Caliper (No. CD-6"C, Mitutoyo Co., Kawasaki, Japan)&
ol gslo] A F ol FARZ vro] longitudinal expansion
< AXFSFATHEuUN et al. 2014).

3. Water absorption index (WAI) % Water solubility index
(WSI)

40 mesh® w3 g A 59| 45525 (Water absorption
index (WAID)®} -8 2] <=(Water solubility index (WSI))
= AACC(1983)¢] WHHS FA st AUt WAL= vt

G AEES BPe] o] TR WA F Sofd ¥

<Table 1> Rice snack formula for infants (%)
Ingredients RWO" RW RE SWO SW SE
Organic rice flour 100 98.994 100 98 96.994 98
Sweet pumpkin flour 0 0 0 2 2 2
Rice germ flour 0 1 0 0 1 0
Iron 0 0.006 0 0 0.006 0
Total 100 100 100 100 100 100

YRWO, Organic rice snack without rice germ; RW, Organic rice snack with rice germ; RE, Commercial organic rice snack; SWO, Organic sweet
pumpkin rice snack without rice germ; SW, Organic sweet pumpkin rice snack with rice germ; SE, Commercial organic sweet pumpkin rice

snack
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A 3087 7HEslE - 24 FEE A4AEe]7](Model HA-12
centrifuge, Hanil Science Industrial Co., Inchun, Korea)=
1,000xgelA 15 &<t 4] skt 45 JAHES
HEjste] =] FAE AL LFrE JAY T
AL 4 F 45ds EFvlE Aol ZaL 105°ColA ¢+

A3 Ax" W7pA] IAZE 155 59 A=A JAdES

|

ol

Hydrated sample wt.—Dry sample wt.

WAL (g/g)=

Dry sample wt.
WSI (%)
Dry solid wt. recovered by evaporating the supermatant 100
= X
Dry sample wt.
4, ME

Al Z8] A== 40 mesh® RS AlEE £ f2 &
71el 7V5 dol s g - 27 AR}A (Color JC8O1,
color Techno system Co., Ltd., Tokyo, Japan)E ©]-&3}]
ZA3At}h Aol Wi L3t (lightness) o2 YERRIIL =
Aol x| o] HAS UER= A2 (redness)y= agk, FA
I o] wALS YepE S % (vellowness)= bato 2 3
Aletsiet. ofuf ARg-¥ EF WAFH(Standard plate)e] Lk
98.74, a2 —0.45012.27, bt 03601t

5. gHiistay

Al&¢] DPPH #tt|Z 471842 Blois(1958)9] W<
T7g5td SA46IATE A8 40 mesh® PRjste] 1 g& F
Sl &, ethanol(Sigma-Aldrich Inc., St. Louis, MO, USA)
9mLE 7Fste] 24417F &7t FE3 o3 AE 3000 rpmol| A
15%-7F 94 5-2](HA-12 centrifuge, Hanil Science Industrial
Co., Incheon, Korea)st] 35S FH3te] 108] 45}
ARE-SIATE. 0.4 mM DPPHEY-2 ethanol® & 3]4sfe] 570
nmeX FFES 0.95-1.00 Ale]ol] Bt SA st 0.4
mM DPPHE 2 mLol| A3 AlEH 1 mLE 7t Z1e
gk F elA 3027 WRISATHE 570 nmollA E3E e
Al(SP-2000UV, Woongi Science Co., Seoul, Korea)E& ©]
&3t FFEE SASIITE xS AR 8 e &
] 99.9% ollg-2-5 AR&-sIAT

_ Azl FY

DPPH ‘—'L]'E]%q _/1\_74%]%6](%): (1_ Ew—%%

AlE9] ABTS )z &AE42 Re et al(1999)2] W
< 435l A3k ABTS £ 7.4mM ABTS &

ofl 2.6 mM potassium persulfates &3}t Ao Ui
oAl oF 24A17F E9F, pH 4.29] phosphate citrate acid
buffer2 radical FJAIH T} ©15 405 nmollA S3= Fhol
0.95-1.000] =5 2dslo] ARGt AlRE 29 1 g
dimethyl sulfoxide 9 mLE 71314 24717} 5t 535 o3
A8 3000 rppmellA] 1587 AAEE st AsdS FHsll 10
v 84 sted ARSI S ™, ABTS solution 2 mLe} 2 A&
FE2E 1mLE Tkl gAolA 3087 WHEAIA 405 nm
oM FRE=E AT A% 2 FEE R H
7S Blaste] g AASEE WS (%)E YERIL
I o) -7 A5 B3] PCA buffers AHE-3}o]

pIESTE RS EA=d
o) AAFA deee t_'_é“‘) 0
0/ \— —
ABTS &}t 2AG4 (%)= (1 o] B x100%

% 7=3%2 Folin-Denis ¥ (Folin & Denis 1912,
Ra & Kim 2014)5 A3t FA 31t} 72H2}e] A8 =
E2 1008 84 3, 314 1 mLe} 50% Folin-Ciocalteu’s
phenol reagent (Sigma-Aldrich Inc., St. Louis, MO, USA)
I mLE &§ste] A2olx 387 Bxgk #, 10% Na,CO;
(Sigma-Aldrich Inc., St. Louis, MO, USA) 2 mLE &3a}
o] ThA] 2004 3047 RESAIA 33371 (SP-2000UV,
Woongi science Co., Seoul, Korea)E ©]-&3}4] 760 nm®]|
AN EFEE SHIIAT AEFAL gallic acid (Sigma-
Aldrich Inc., St. Louis, MO, USA)S ¥F=EZZ=Z 3}o
mgGAE/100 g& 2 235t em 33] whE A3ste] 5745}
Ath 89 & Zglriole S Ra & Kim(2014)9)]
WHS HYste] ST 2 AR FEFE I mLdl 5%
NaNO, 300 pLE 7Fste] 5%F 10% AlCL-6H,0 600 uL
£ 7Fste] s& WA STk oo 1N NaOH 2 mLE 713k
T A2o] oA 3087 RESAIZITE. o5 510 nmollA] &
F=F =71 (SP2000UV, Woongi science Co,. Seoul, Korea)s
ARESlY] TS 2493, 522 quercetin (Sigma-
Aldrich Inc., St. Louis, MO, USA)S. 2 ZFA]3l 7240

TS UYste] & St ol IS AEsTh
6. SAIXz|

Ae] "ol BT 53] ol wHE AFsIgltt. o]
3Fa] SPSS (Statistical package for the social sciences,
Ver 20.0, SPSS Inc., Chicago IL, USA) Z2 133 o]&
ste] BAAE 2 B4, 74 Miee Hd+ETUAE
YeRlSich A3 Hagtele E4F E4(ANOVA)E ©]
gste] Folxt A4S AAsE e AREAA Al Duncan’s

oS p<0.052

R

multiple range test®] EE 7kl

Sttt
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1. Bulk density, apparent density, porosity 2! longitudinal
expansion

Golg & 29| density, apparent density, porosity =
longitudinal expansion®] ZA3}+= <Table 2>} Zt}. Bulk
density 78243, & 29 AlgolM {71E B H7H 2
29l RWe 2= F-37F RWOSF Al RE9F fr2lA17t ¢l
ek &3k A A g2olM f71E 2w A7 ek 2 A
W SWe] bulk density= 0.08 g/em’%2 Al ©houl A )
SEekE frofaks HolA] ot 2w 737t whemh A &
Y2l SWO2] 0.06 g/em’H Tt Fo]F 0= &2 1S e
AH(p<0.05). B+ H7F f71% 2 =0 RW9] apparent
density= 0.09 g/em® 2 RWO HU} FojF oz Ytom A
¥ RE9] 0.07 gem’Brh= o]0 2 =A SH AT
(p<0.05). 2= 7}t 715 @&u & 29 SWe apparent
density:= RWS} 7+0] 0.09 g/em® & YEREom AJ9 tham)
2 Q1 SESF frolAlE HolA] skth A TV AR
?l RWO9} SWOE 77} 0.12 glem® 2 0.13 glem’E T
AlEtol vlsl oo 2 =& apparent densityfts HIATH
(p<0.05). Hsfdo] Uyt 2o dukd oz syt d
dojU=H|(Yagei & Gogiis 2008), £ Aol A 7ate o
obg f71E & ol Bes Frlelode Dol JFe] A
2 exskom, hanl & o] Aol Alg AlFH vl
3 B ) 2 HrPt Ul F= FFo] A st

A o] 3Pt g YERY = porosityol] Al 2 229 A
F-¢] RWE 03622 RWO9| 0.53HT} f-o]4 0= wiek
om, Al RE9] 0.18RT= FolHo A St
(p<0.05). TZuF & 2 Al FtellA SWe porosity= 0.14
o FO= SWO % SESH felxkg mold] ster] REs}
£ ¥%e %S BRItk Fun 5014)2] Q7o) t=w bulk
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density7} =011 Fslgo] Grolx|a syt d dojdrial
ST 2 AdoA Awe] Ut A 29 ATy v
w2 Al 5te] e} 7134 AelA] B npeh o] 9
AR x| F JFS PAA B2 A0 E ARHI

Aol Zo] BFAEE YERE longitudinal expansion
M= & 29 AEoA AEe H7EgE RW7E 90.13
mm/ge] FOE thE AEEC] M3 FolFoE T w2
S B OoH(p<0.05), Taul A 23 X g29] A%
SW7F 11143 mm/ggto = Aeg H7FeHA &2 SWO %
Al SERT} frolFog =8 7o] siAA =2 Yehdtt
(p<0.05). Ainsworth et al.(2007)2] A--llA o] A=
7 2 A Ut o] Aol ok silon 2 Ay
oA AEs H7KSE 79 A 2ulo) vhEer A AUy
RIF] A9oM 2358 ES o] HFAHEE Yehfo] &
w2 7P A 2de] g ABATIA] S AR
VERSTH

2. Water absorption index (WAI) 2 water solubility index
(WSI)

Fog 2 o] FERFFAF(WADS Fi-&a A+
(WSIE <Table 3>} 7t} & 293 A|EstollA] RWe| 2
E4A G0 WALE 9.830.2 A% FH7E RWO| 8433
Al & 2~ REC] 8.9990] gl fo]d o2 A UEldth
(p<0.05). ©ZHF B 2udFoa SWO WAIE 8930
SWOU Al SEET} o802 2 FA& Ho(p<0.05),
A 29 A g7 fARE 23E JERITH & 29 i
Ao Edo] Aom AR 39979 & EAkeh B B
o] A + o] FEFTAT= S7HE 4 A=T(Jin et
al. 2012), Lee et al.(2012)°l] <3l 29 A|F9] 7k Al
WAVt 555 2 AFY] F24= 0d & + Ao &
Atk B Ao AFo] BEe] ks & 2uo] A}

i =
density®} porosity= 72 A#F AAE UERAH  bulk 7138E EFHA FEETAITE A fReke AR Y

<Table 2> Bulk density, apparent density, porosity and longitudinal expansion

Variables Bulk density (g/cm?®) Apparent density (g/cm?) Porosity Longitudinal expansion (mm/g)
RWOY 0.06£0.01 0.12+0.00 0.53+0.07° 7527+8.57°
RW 0.06+0.01 0.09+0.01° 0.36+0.09° 90.13+4.91*
RE 0.06+0.01 0.07+0.01° 0.18+0.10° 77.90+8.73°
F-value 0.20N8? 43 734 18.79%*+ 541%
SWO 0.06+0.01° 0.13+0.02 0.44+0.17* 65.49+8.18"
SW 0.08+0.01° 0.09+0.01° 0.14+0.22° 111.43+7.34*
SE 0.08+0.01° 0.11+0.01° 0.22+0.13%® 64.49+11.52°
F-value 4.40% 9.17%* 3.80N 42 55%%*

DRWO, Organic rice snack without rice germ; RW, Organic rice snack with rice germ; RE, Commercial organic rice snack; SWO, Organic sweet
pumpkin rice snack without rice germ; SW, Organic sweet pumpkin rice snack with rice germ; SE, Commercial organic sweet pumpkin rice
snack

INS: not significant, *p<0.05, **p<0.01, ***p<0.001

IMean+SD, The same superscripts in a column are not significantly different each other at p<0.05 level by Duncan’s multiple range test.
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<Table 3> Water absorption index (WAI) and water solubility index

(WSI)
Variables WAL (g/g) WSI (%)
RWOV 8.43+0.39% 9.00+5.48
RW 9.83+0.80° 6.00+2.24
RE 8.99::0.64" 11.00+2.24
F-value 6.14% 238N
SWO 7.99+0.35° 13.00+£2.74
SW 8.93+0.52° 10.00+6.12
SE 7.36+0.17° 17.00+11.51
F-value 22 20 1.04N8

DYRWO, Organic rice snack without rice germ; RW, Organic rice
snack with rice germ; RE, Commercial organic rice snack; SWO,
Organic sweet pumpkin rice snack without rice germ; SW, Organic
sweet pumpkin rice snack with rice germ; SE, Commercial organic
sweet pumpkin rice snack

INS: not significant, *p<0.005, ***p<0.001

YMean+SD, The same superscripts in a column are not significantly
different each other at p<0.05 level by Duncan’s multiple range test.

B &elx Je & Forste] Xopdrgoe] nlAd&get got
£ & 2o 2A vl st E4o] E - 9lg Flojth. i
SalA ] WS 2 &9 A|S3 ©@sEr 2 A AR
oA RS HolAe ot A H kAl RWeh
SWE FH7K2¢ RWO2F SWO 2 A% RE¢} SERT}E &
2 A JERIITE AlFe] WSIF 571 A Uiie
E4E AEe] o] Hol EozRE &3H A ol
Wolx]7] wjE<1d](Wen et al. 1990), & Z#o]=2] FAE
A A (Lee et al. 2001)014 W3t 2 o7 npEA 3

AE WAIRhR=E 9] 38 B WSIgk=E F9]
AL BATT ¥ B Aol BE F7F Al g2

T WAL= =4 WSk @A Uehbe 235 2o goks
2 o] Aeg AV A 2814 54004 O bk

Ag S4E wols Ao AeHEL,

o i Jm

3. AT

2 23 gl gheer A AW A 5] AE S A=
<Table 4>9} 7ZHc}, & AW A2 HE L7k Al &
29l REZ} 88.069] o2 A% H7F RWY 87.1701W
AF F37F RWO 84.2790 vls] w8 o=z o =4 H7t
HAH(p<0.05). A2 aghe Ho] Az} v = Ald
2 o] RES] 74 AME agho] 3.72¢] go® folAos
71 ko RWeF RWOS] #ho] zHz} 4483} 5.549] 7k
OF foHoR = S HATHp<0.05). FE bgk a
3 AR A2 A9 REZF 10,022 frodog 71
e A5 B RWS RWOE ZH} 12429} 16.34.2
oA o2 w2 AHE BAFUtH(p<0.05). @38 Al S+
o] M= 2 2 Alge] A Ao}l fAlsIith BE

<Table 4> Color values of rice shacks

Variables L a b
RWOV 84.27+0.11<Y 5.54+0.20° 16.34+0.08*
RW 87.17+0.35" 4.48+0.68" 12.42+0.41°
RE 88.06:0.08" 3.7240.35° 10.0240.10¢
F-value 414415552 20.26%** 815.51%*+*
SWO 79.99£0.03° 7.67+0.07° 23.20+0.05°
SW 79.8440.06° 7.04+0.26 28.79+0.06°
SE 84.49+0.02° 6.08+0.11¢ 22.26+0.02¢
F-value 21948.43%+* 113.29%** 28458.72%*%

YRWO, Organic rice snack without rice germ; RW, Organic rice
snack with rice germ; RE, Commercial organic rice snack; SWO,
Organic sweet pumpkin rice snack without rice germ; SW, Organic
sweet pumpkin rice snack with rice germ; SE, Commercial organic
sweet pumpkin rice snack

D##%n<(.001

IMean+SD, The same superscripts in a column are not significantly
different each other at p<0.05 level by Duncan’s multiple range test.

Lot Al st & 2dfo] 84.499] ro = SWOLt SW
©] 79.849F 79.999] FET} FoF O 2 A HrtE AT
(p<0.05). ©ZH}F 2 2 A g o] HAE a7k A 2 A]
FoHT 2 SgER o, & 29 A gola|ef 7o) A
¥ SE7} 6.089] 3= SWeF SWOQ| ZHz}F 7.049 7.67¢]
ZET fejH o7 vre 710 1 th(p<0.05). ©3dr A &
WY A|570] SAE prlolle BF A 24 ASFET B4
SAEACH, AlET WollA= Al SEZF 22.269] #Ho =
ooz 7Y v S EAT Ae W7F @ AlEQ]
SWO] bgk 2879302 fol¥ o= 71 = SIS
ERNATH(p<0.05). &<t &H4kst 37) 1= B-caroteneS &
3t @& uK(Krinsky & Deneke 1982) 2 29 A|Z S
A 2] Algae] HlE] =2 baks YERIITH &S o8-St
22X 3} 2 ~HEe A x4 S0 Maillard reaction} 7+
& zhAuk-go] A7 & Oom(Jin et al. 2012), ZHARS0]
A71E Lgho] WolA AL aghe ol 4= )

4. shitst &

GOk 2 2dio] DPPH etz &72d A3h= <Figure
>3 2o}, & 29 A sl felabe IGAIRE A 3
7F RW7F 1.28%% RWOS} REXTF &2 &8 Bt &
SuF A A9 A2 A AU A FEFHT FA43] 22
DPPH }t|Zt A a3E Hom B3] B H7F SW
£ 4.62%% AT SEQ| 2.6%ETE folHoz 1,88 E2
ksl @32 YERN I TH(p<0.05). 2ol - flavonoid Al
o 3132 DPPH radical 27 @49 )38t g8l 312
vepdicky 4 & o™ (Villano et al. 2007), &1k &)
ksl o] Hod B-carotene®] FH-3F 4]F O Z (Park et al.
2015), GoHg 2oz bxAdo] 1A 2A|5elt). o}
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<Figure 1> DPPH radical scavenging activity of rice snacks
YRWO, Organic rice snack without rice germ; RW, Organic rice
snack with rice germ; RE, Commercial organic rice snack; SWO,
Organic sweet pumpkin rice snack without rice germ; SW, Organic
sweet pumpkin rice snack with rice germ; SE, Commercial organic
sweet pumpkin rice snack
YMean
The same superscripts in a row are not significantly different each
other at p<0.05 level by Duncan’s multiple range test.
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<Figure 2> ABTS radical scavenging activity of rice snacks
DRWO, Organic rice snack without rice germ; RW, Organic rice
snack with rice germ; RE, Commercial organic rice snack; SWO,
Organic sweet pumpkin rice snack without rice germ; SW, Organic
sweet pumpkin rice snack with rice germ; SE, Commercial organic
sweet pumpkin rice snack
YMean
IThe same superscripts in a row are not significantly different each
other at p<0.05 level by Duncan’s multiple range test.

& 2 29o] ABTS gtz 2AE/32 <Figure 2>} 4]
DPPH )z &2AEA Axkel AR & 29 A5
oM= ZES 7K RW7E 51.12%=2 Aes H71skA|
< RWO9| 42.18%HT} o208 & a3E B
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<Figure 3> Total Phenol contents of rice snacks
YRWO, Organic rice snack without rice germ; RW, Organic rice
snack with rice germ; RE, Commercial organic rice snack; SWO,
Organic sweet pumpkin rice snack without rice germ; SW, Organic
sweet pumpkin rice snack with rice germ; SE, Commercial organic
sweet pumpkin rice snack
YMean
IThe same superscripts in a row are not significantly different each
other at p<0.05 level by Duncan’s multiple range test.
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<Figure 4> Total Flavonoid contents of rice snacks
DRWO, Organic rice snack without rice germ; RW, Organic rice
snack with rice germ; RE, Commercial organic rice snack; SWO,
Organic sweet pumpkin rice snack without rice germ; SW, Organic
sweet pumpkin rice snack with rice germ; SE, Commercial organic
sweet pumpkin rice snack
IMean
9The same superscripts in a row are not significantly different each
other at p<0.05 level by Duncan’s multiple range test.
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Uehdth 95t 4 2 Agae] F Hehniwe]s e
A 2 AlgaET AE w0 Ao A
S #7}8k SW7F 4.56 mg GAE/100 g2 %94%493 =
EUTHP<0.05). Al¥+ SES] & FEhEeo]= RS 4.12mg
GAE/100 g& 2 2 237} SWoRTH TFAZLE o7} =
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of 2 JPL XA e Aoz BRI AR o]
BAY=E YER = longitudinal expansion®l A= 28
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oM eslE w2 Aol AFAHES Uehlo] Aol 7Pt
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