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Quality Study on Determining the Optimal Addition Rate of
Onion Extract on Infant Rice Porridge

Narae Lee - Hanna Shin - Jieun Hyun - Jeonglee Kim - Bosuk Park - Hyeja Chang+
Department of Food Science and Nutrition, Dankook University, Cheonan 31116, Korea

Abstract

Purpose: Onion has been widely used in meal preparation as an ingredient playing a role of antioxidant functional material as well as
sweetness enhancer. This study aimed to examine the effects of onion extract on sensorial, chemical, rheological, microbial and
anti-oxidative capacity of rice porridge during storage days. Methods: Quality changes of rice porridge samples with 0%, 3%, and 5%
onion extract were compared in terms of the four dimensions. Results: Onion extracts influenced pH levels of the rice porridge. The
values of pH of samples ranged 5.81 to 6.06, showing a tendency that increasing 0.1 to 0.2 pH by adding onion extract (p<0.05), but no
showing of consistent tendency of pH change patterns by the levels of onion flesh and the levels of onion peel. Salinity and viscosity of
samples did not show statistically difference according to the onion extract concentration and types. In terms of color, only b value
showed statistically significant difference, indicating increase of the value with increase of onion peel concentration. Microbiological
quality of all samples of PCA, coliforms, E. coli, Salmonella, Bacillus cereus, and Staphylococcus aureus was safe for 21 days, except
on the 21th day of the 5% onion flesh group and the 5% onion peel group. Antioxidant effects of samples decreased with storage days
and the samples mixed with onion peel and flesh showed higher antioxidant effects rather than the only onion flesh and the only peel
group, but no showing significant differences. In sensory evaluation, overall satisfaction and taste of the 3% and 5% onion extract
groups indicated higher scores than no addition group of onion extract (p<0.05). Conclusion: Addition of 3% onion extract mixed with
onion peel and flesh is recommended as the proper rate for the best quality of infant rice porridge and the product could be safe on
microbial quality for 21days in cold chain distribution.
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of MEW EE MEA w2 9y HY, X5,
Fol H7H Ao=m YA, olf2e Wyl A7s}
o] A 715 S thKorea Consumer Agency 1999).
Zlol 3 @g @tolyt a4 Frle A Foll Tk
v 2 s gk AR FEFS vRth oy
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a7t F= e Aidd i AREE YW=
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E{ulEol| A A3tk &2 201634 AW E, AT
7Y ¥(Chungjungone, Seoul, Korea), %7]&(Ottogi Co.,
Anyang, Korea)S AR83te] fol-g A5E A =3Hch

Pt FEEE el FA% F4E Belstol Fig. |
s o] AzSAT Y5t AY FE(Fig 14)& DA
Z

9] Fof H&ol 59 29S At 12585 AA
g gu gAde He FET Addste] = 30% 5
b 27F AHsATh A 4t gAY =29 HlEe
1:98 2 3 FE7](0C-2100R, Ocoo Co. Ltd., Boryong,
Korea)9] ‘qtep 7|50 & 2413 &< sttt &kt
WS FE2E(Fig 1B 43 A4S A9 SRS
Hstd AH & 715 AAsIL FAE S8 & A5
o] H|&S IR wWa Fe|oA Fepr]soR 2
ARt e 2Ystah 2EE gAY S FEEL
Y7y AFEA7)(HFV 600L, Hankook Fujee Industries

A. Onion peel extracts B. Onion flesh extracts

Remove one or two layer of

. Remove all layer of onion peel
onion peel

J . J

< 4

\ e \

Select onion flesh, wash and drain

Select onion peel, soak it in

water for 30 min and drain it it
J \ J

) (" Put water and onion flesh in the |
) Jar with the ratio of onion flesh
Jar(onion peel : water = 1: 9)
L ) L and water = 1:1 )

< <

Cook at the ‘hanyak’ function for
2 hours with the ‘ocoo’ cooker

Put water and onion peel in the

Cook at the ‘hanyak’ function for
2 hours with the ‘ocoo’ cooker

J . J

o 4

\ ( \

Weight 600g of extracts, vacuum-
pack it and store in the freezer

J . J

Weight and vacuum-pack by
600g and store it in the freezer

Fig. 1. Manufacturing method of onion extracts,
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2. 4 FEES AL YA A5 21 BF
_'i__

LA 1T F S FE=o TR H Rlew
< 2oste] s G FEE2 2 5 100 g&

7|ZEOZ 0%, 3%, 5% o8 A7EtE &L 7j3to)

S 5302 A= vE] B0 £ ¥, YAZ|(HR2067,
Philips, Nogueira, Brazil)oll 2&-AoA 1023t Zo} 9%
ok & A7E6.5 g2 =] 42 &g do] Aol F

Bald w7bA FJFuTE o] W o] =AY BA ¥EF

Amel s Be AN Rolrln FAOR AkaA
AojFm BTk 2 B Fo 222 Yol 1He dhn

G FEES Fol A I B xgE AT
zgd & IFEAT T YHI(SR562VC, Samsung,
Suwon, Korea)oll4] 2°CollA] 21943t B3t Ao
ARERE ARE BARA F 7IARIA S o]88ke] 74°C

oFow ArtdstAt

=

B ATolA AE HEg T o5t FAEA
3 gk 53 4571
4, ¥

AN EAT

2o o

1) pH 53

pHE AlE 10 g& A&t S/ 90 mLol #H71s
& #Z7)(AESAP1068, AES, Bruz, France)Z 120% 5<F
TA3}ste] pH meter(testo206, Testo, Lenzkirch, Germany)
2 33 98 =4 & O Fdghe AT
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2) g &3
HEE AEI10 g& A3t salt/TDS-meter(HDS1024,

Daeyoon Scale Industry Co.,Ltd., Seoul, Korea)Z 3 3] Wt
B 245l 1 Bghe 4SS,

3) Mz =X
A== AZIA(RM200, Livobond, New-Isenburg, Germany)
2 LZ(HX, Lightness), agk(Z2 %, redness), ba(ZA %,

yellowness)E 33| ®WHE =Aslo] I HF ks &3

k.
4) Bz &3
A== FHZ=A(RS3CPS115LS, Brookfield Engineering

Laboratories, Middleboro, MA, USA)°ll probe P-255 A}
23}a] shear rate 20/minE 60 sec 5 ZHFA|AH A5}
Atk AlSE 25°C A4 =43 Th

5) O|ME = &4

g = ZHe AR 25 g2 AL FFHT 225
mLE A7}t FE7|(AES)E 120 &= B¢ #E3IAIA
108 3o 2 AL 3147 F 1 mLE F3l plate count
agar(PCA; Difco™, Detroit, MI, USA)°l pouring 712
2 35°Col A 48A1ZF &< v st ERFIHETE SH
ST WAHE. coli), NI (Coliform group), 5
A2 Salmonella spp.), EE=’3T-tH(Staphylococcus aureus)
£ 722} eosin methylene blue agar plate(EMB; Difco' ),
desoxycholate lactose agar plate(Desoxycholate agar; Difco™),
MacConkey agar(MacConkey sorbitol agar; Difcom), Baird-
Parker agar(Baird-Parker agar base, Difco'™)S ©] &3}
ot ASEE MY 0.1 mLE #YA Bt 35°C
oAl 24A17F vt T AlFSEATE Bacillus cereust
mannitol-egg yolk-polymyxin agar(MYP agar, Difco™)l
4 0.1 mLE FLdsHl =TT F 30°CelA 24413

Table 1, Formulation for rice porridge with various levels of onion extract

Onion extract (%)1)

Ingredient (g) 0% 3% 5%
s1? 2 S3 sS4 S5 S6 S7
Soaked rice in water 100 100 100 100 100 100 100
Water 700 697 697 697 695 695 695
Sesame oil 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Salt 3 3 3 3 3 3 3

Onion Peel 0 0 1 0 1
extract Flesh 0 3 2 0 5 4 0

" Onion extract percent is based on the weight of soaked rice.

' S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).
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Hjeretdth v E £l AHERE BE Alil:— 570 AZE
0.1 mL¥-& FH3sto ks AL
o7 F4kEle] CFU/go.2 AAghe #

6) aitst & £3

(1) DPPH(2,2-diphenyl-1-picrylhydrazyl) 2}t]Z:

DPPH iz 4752 AR 1 gl 75 9 mLE
7hek 3498 3,000 rpmoll A 1023F YAEEst] 1
Aedes FE2EZ AHE3ATE. DPPH(1,1-diphernyl-2-
picrylhdrazyl) A|2KAlrdrich, St. Louis, MO, USA) 4 mg
< 99.5% EtOH(Samchun, Pyeongtaek, Korea) 100 mLoll
= 100 uM ltEA DPPHE WHEQITE 100 uM DPPH
Al¢F 1 mLoll & 02 mLE 7I5t] SY= 74 158
b WA ¥ 517 nmolA] spectrophotometer(Ultrospec2100
pro, Amersham Biosciences, Cambridge, UK)E ©]-&-3}¢]
F3EE SASIT. DPPH oz &4 42 o33
22 ALk Aol ofaf gHikskt

DPPH radical scavenging activity (%)

Sampleabsorbance
=|1— <
1 Controlabsorbance 100

&A%

(2) Reducing power

AdEe AlE 1 gl FFT 9 mLE 7HsF 314
3,000 rpmellA] 1023 AR st 1 HSHs F
Z A3 T Sodium phosphate buffer(0.2M, pH 6.6;
Samchun) 500 pLol F&E 100 pLe}, 1% potassium
ferricyanide(Alrdrich) 500 pLE 713+ % 50°C2] &-24=

7)(C-WBE_L, Chang Shin Science Co., Pocheon, Korea)
ol A 2087t FATH ), 58 dolA AFHTE 10% tri-

e 12
o o

chloroacetic acid(Samchun) 500 uLE 71+ 3 6000 rpm
oA 5E dAZEFAT SRS 500 pLol &S

500 pL, 0.1% ferric chloride(Samchun) 100 puLE =14
0.2 718 ol spectrophotometer(Amersham Biosciences)
£ o] &3t 700 nmolH FFE=E Z39

o=

A et AHe) Sle s 459

A st E otz A sken,

Table 2, pH of the rice porridge with onion extracts

FutFEE A7 fobg wEe] FU wst 387

dotietal A& s e $ele wol Tt
(Approval Number: IRB 2017-11-014-001). ZF Al5& 4
FH(Z7] 50x50 mm, £3F 70 mL)°l 30 g¥ B £7]
ol 7292 Y3 MAtg] & 2o 7(1]—6—3}951‘:}. Al
T Apolatole] & AE F de =5 A AT
H7F FES Ak wisSsn, A7) gF), A%k gt 53

olv] 7} 2o 153 A= WrsTh

8) SAIXz|

tolE = 33] HHE A-S AAIste AFE3tiT) SPSS
Statistics(ver. 24.0, IBM Corp., Armonk, NY, USA)E ©]&
st P FFHAE =SS AR 7IE AlEE
o] FAEA Hgel FoAA Aot A=AF EH st
7] $18t] one-way ANOVAE AASHY, Al 7He] F
S-S 91351 Fisher's least significance difference(LSD)
£ o] &3tAth 7o FF 0.05 oldtE HrIetATh

I, Z#ap 2 =t
1. pH

A e pHE 5.81-6.069 M ATHTable 2). S1(¥FT}
0%), S6(HS 2 AE 5%) ABE2] pH= 2} 5.83, 581%
7HE Sk, S4(AA3%)AME] 6.060.2 7HE =UTH
(p<0.001). &3t W& A4d H7F Al pHZE 0.1-028 =
F7Fsla o, 4u FEE I 2 4 42494 S
Zre] vlgol wet pH ol SetsARE IAS e
WEE A st AA7|Tbe| WE pH WStel|A &up F
A7t A% 596 pHYZE R Adsdlth 3% AEY
S2(U53%), S3(US 2 ZAA 3%), S4B E3%)=pH7} =
obHAL, 5% AEQA SS(HE 5%)Et S7(AA 5%)°]

o H O E EHEIYTHp<0.05).

A7FRe FatEd-S HUbste] RbE Sl ek AT
of W= guHEde] FrtEFo]l SodE pH ko] 1
2%thal B Sk tHKim YS 5 2016). 5ol 52dx
Fejo] Y FE HII AFolAE Yt HrhEFol
7V45 pHE SOl tHKwon YK & Kim CJ 2015). &
ol FRFEAE Uik B ATl 9 dadTe}
= OE 2745 BEQth ¥4 &2 FH9| 49E A

o|N

Classification" S1 S2 S3 S4 S5 S6 S7 Mean F-value
0 day 5.83+0.03? 5.92+0.04" 5.84+0.02" 6.06£0.05° 5.95+0.06° 5.81+0.02°  5.94+0.09° 5.90+0.09  11.007""
5 days 597+0.01° 6.07+0.07°  6.04+0.03"  6.06+0.04° 5.81+0.23" 5.91+0.04 5.92+0.06° 5.97+0.13  2.801"

D S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).
? Values in each row followed by different lower case superscript letters are significantly different.

*p<0.05, ***p<0.001.
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9l Aol He] 7|she HoR AzHT
2. g9

0-5% F¥F= Frte =9 d=dd FdFE FIAA
&t AA 0¥l A== 0.10-0.172] HYS HYoH
A B3kl o3 Zpol7} fIATHTable 3). A7 0¥ H T
A 5ol A=} 0.02-0.1 % ZopH o, AR TH
o8l Aol IdTh

A FapH7tEFE Elste] 95 HElE AuE
TollA 3t HrE vigo] EERAE X9 4 7|3t

A=o] & WSkt O*OiOD%(Choi EJ & Cho SH 2009), ©

é“doﬁ_o{)lr_&

£ B A7) use A3E ngrh 2y 49 1%
o ¥mE Ayl Od:rL(Seo KI 5 2000)014= 523
o st BT wobdn dwst ok, opstel B
Aol ols) FRA % Fawe] Ad nFY Az
5L ANk

3. Me

Table 40 AAE whe} o] e FIHe Fo| MEi
G ol Tk AEI] folH2l Aol BATHP<0.01)
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Aol I g A A S2(WS3%, 2.93)F S5
(W5 5%, 2.5)90A4 718 @ SAEE B, g
A7 S4(AE3%), STAE 5%)A =l A 7L 4.67. 4.1
o] & FHEE HYTHp<0.01). A% 5¥ol= Fat F
A7hEQl 819 A %(0.25)7F 78 Wik, ST(AE 5%)
oA 7 Eo FAT(4.6)2 RATHp<0.01). =3, U}
Ade] nlgo] & oA FolHo g & FPAEE
Hoy oful Ao JFHE AXE = IYATHp<0.01).
HES SI(F 0%)°] A 0dANA 61.06+2.74, ?ﬂ
Z 5UolA 59.8542.74F FEES WS AEEEY &
He B, 49 gAY o] Boldss e %k"
Hou BAXHSEE ol Aolg Ho|A] itk
HA == A 0doll S7(AE 5%)NA] 1.8+0.95, s4(7§%4
3%)OlA] 1.4+0.46 =02 o ZH8 Ho] ofu} o] 3
EE0] AR YF& T AR Holly AEZ
oAl AfolE HolA] FUTh
dafol S 4d FEES 47}—3}1:4 Ao} gAY
= Fko]l 7t AKSong 11 5 2013)¢} Ml &
o, 25S AEE AT & Od?oﬂﬁ‘: S FEE3%,
5% H7HA AT ARE ZpolE Kol MePATe} Aol
7t QAT

4, M=
A% 0¥l AE= S2(WS3%) 14.05, ST(BE 5%)

Table 3, Salinity of the rice porridge with onion extracts (Unit:%)
Classification” Sl S2 S3 S4 S5 S6 S7 Mean F-value
0 day 0.120.0  0.13£0.06  0.130.06  0.17£0.06  0.13:0.06  0.1%0.0  0.13£0.06  0.13£0.023  0.667
5 days 0.240.0 0.2+0.0 0.240.0 0.2+0.0 0.2+0.0 02+0.0  0.15£0.07  0.19+0.019  0.846

Y'S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).

Table 4, Color value of the rice porridge with onion extract

Classification" S1 S2 S3 S4 S5 S6 S7 Mean  F-value

o 0 day  61.06:2.74  59.13+3.69 57.03+534 5523137 6033£032 60.70£1.30 5533£3.90 58.40+3.54 1.942
5 days 59.85+2.74  57.25+0.78 58.00£3.25 57.90:0.42 59.65+4.08 60.45+134 57.85+233 58.71+2.17  0.508
0 day  1.13%0.31 1.03£0.55  1.07+0.83  1.40:0.46  0.93£025  0.73x1.10  1.80£0.95  1.16£0.68 0.731
5 days  -0.41+1.28 120£028  0.65+021  0.80+028  120£0.42  1.70£0.00  120+£0.00  0.91£0.75  3.097
0 day  3.50£0.61™  2.93+1.05" 2.83+0.55" 4.67+0.06° 2.50+0.61° 3.27+0.49" 4.10+0.61° 3.41+0.89 4.413"
5 days  0.25+1.63" 2.9541.05°  1.70£0.28" 3.80+0.06° 3.2040.85™ 4.45+021° 4.60+0.00° 2.99+1.62 6.902"

V'S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).
YL value: lightness (100=white, O=black); a value: redness (-60~+60, -=green, +=redness); b value: yellowness (-60~+60, -=blue,
g g y

+=yellow).

¥ Values in each row followed by different lower case superscript letters are significantly different.

*#p<0.01.
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14.04, S3(S 2 AA 3%) 13.14, S5(WHS 5%) 12.82, B AFgME AA7IL 5Y T FEE 3%E ¥ A
S1(FT0%) 11.79, S5 = A& 5%) 10.89, S4(A2 5 S2(HS 3%), S3(HS 2 A4 3%), S484 3%) = &
3%) 9.540 2 FA UERR oM Al ] BAHO=E E7t Yolx= ¥ YHFEE 5% AEQ SS(HE

o2 Zel7k fiSitK(Table 5). 5%), S6(US 2 AR 5%), STAE 5%)e HE: =7}
Zol #54 B4 HEE 280l 94 ), 3FE st AT vk T FAHCE feld Aol
o] 3, =AML, Fo 25 Tl o3 FFES ‘?:‘LU} AT

TS o Hees 2 9 2o ArkEa AR v,

Azl Agogel osl &S W=Th(June JH 5 1998). & 5. OMEX =X

Zol WEEAEY 1S 5D A gL 3 A% 0QARE A 5Y Fol BE AReH Fi,
&S HII(Kim IS T 2011), nte] gaFo] Sojdr=E WA, e, Ande, e s Agos TE4
=9] AT} Yolx|= 7éﬂ]‘(Klm JS & Kwak EJ 2011)% FHo]l AZEHXA ol—ol—ﬂ,(Table 6). A1 Yo SS(LH'-ET
BT W R Sl A9l BES AR AT M5 S sye)a F745 660 CFU/, e} 70 CFUgel A
Z¥eFSlalPark BH 5 2009), otef 2= H7Sk= 5 goim, 570784 5%)ll A it 50 CRU/ge] A&

o] H=7} z7}(Lee MK & 2010)3}]H. o} 3ol AAEHAE GAT, Faet ARl 57
Table 5, Viscosity of the rice porridge with onion extract (Unit: Pass)
Classification" S1 S2 S3 S4 S5 S6 S7 Mean F-value
0 day 11.7544.12  14.05£5.62 13.14+5.53 9.54+£3.27 12.82+£3.99 10.89+5.43 14.04+10.07 12.32+2.71 1.233
5 days 22.77£6.87  8.12+0.81 5.13+0.26 6.03+£0.48 20.07£5.92 13.26+4.24 22.03+7.07 13.92+10.90 1.902

D'S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts
(only peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).

Table 6, Microbiological count of the rice porridge with onion extract (Unit: CFU/g)

Classification" S1 S2 S3 S4 S5 S6 7
0 day ND? ND ND ND ND ND ND
Total bacteria count 5 days ND ND ND ND ND ND ND
21 days ND ND ND ND 660+410.12 ND ND
0 day ND ND ND ND ND ND ND
E. coli 5 days ND ND ND ND ND ND ND
21 days ND ND ND ND ND ND ND
) 0 day ND ND ND ND ND ND ND
C;fzsn 5 days ND ND ND ND ND ND ND

21 days ND ND ND ND ND ND 50£70.71
0 day ND ND ND ND ND ND ND
Salmonella spp. 5 days ND ND ND ND ND ND ND
21 days ND ND ND ND 70+98.99 ND ND
0 day ND ND ND ND ND ND ND
B. cereus 5 days ND ND ND ND ND ND ND
21 days ND ND ND ND ND ND ND
0 day ND ND ND ND ND ND ND
S. aureus 5 days ND ND ND ND ND ND ND
21 days ND ND ND ND ND ND ND

D S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).
? ND: not detected.
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AME T 270 AZA, i 578 AE 5 17] A0
A o]l AZE AT AF9 FE P A (Ministry of Food
and Drug Safety 2017)2] &=} 22 S4 x| 2F9| 7
AE A0 MEH, FUZTATH 1 g & 1000]3}, 4
BdglE A7 25 g 7]FE0E n=5 ¢=0 m=0, ]2 Al
G2 1 g & 1000 ©l3k, t&+2 n=5, c=2, m=0,
M=10°]t}. o]&g 7|ES A83sHH, FHSS% H7t
2l S55 A9 RE AR 2197 WA Raded o
A EZ FA AHellA ks

ol
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—
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DPPH radical &AHs

=] giislEe BExsxst goZde] nda gt
A3 #2 gzl diphenyl-2-dicryxlhydrazyl(DPPH) S
AMgSle] AlE7) Zhs bl Ee S5 Aot
DPPH &tz AAFS AR 0ol ST 0%)ollA]
71%% 7P GA dERE A, s3(S 2 4E 3%), S6(H)
S 2D AE 5%)0lM ZF 11.8%, 13,8%% =2 e HY
O AEZte BAROE oAl Apo]lE HolA %?9
THTable 7). TFYH, x17e}5°‘oﬂ kw30, A bl AR S
WS 3%), S3(US 2 AE 3%), S4BZ 3%)°l A E}E
Algol w8 DPPHEIEIZ 47%5(8.5-8.9%)°] =4 UEt
STHp<0.001). FAXHOZ o)A Abol= YA, &
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2) B

FAEL2 se(lls 2 AE 5%)olA 133712 /M =
A YeERsE, S3(S 2 A 3%) 13.265, S4B 3%)
13.118, S7(AZ 5%) 13.058 =22 =7 YERJT) Table
8ol A nie} o] AA7|Zro] A drE Fdgo] v
o}ﬁﬂ S FE2E29 44 FEES TS AlR0A
sHdgo] & AFe Ytk 12y FAHEE {2
2l x}OlE— HolA] ktrh
¥t A FEES AFAA E83t7] fs HH

Z71E E"—‘,‘é‘}l‘f T(Joung EM & Jung KH 2014),
A8 e FE2L AJsla &
= %"7@% 42—.32}0} A% (Hou WN & Go EK
2004), =72 f% Mt 715dE Eol7] st g9t A
7].at£ 1= —3}0:] Lg] 6’1/\]—5}.—&. 123k o :[L(Lee
MJ 5 2014) 5 OkJ]'-/] Fikst 23S 83t 2EFY
T7}7}X1§ Eolgle o] dFEe] AL

&yl F HAA " (quercetin) T2 US(0.47 mg/g)ETh
A4 (1.34 mg/g)el Bom, o8 DPPH @Az A7 e
WS 86%, AE 88% o2 B rkKim SJ & Kim
GH 2006). A3 SFapgde] % Jﬂl%‘—%%*f 233.9 mg/g,
DPPH )2 £7% 1.15 mgmL, 3H4E 1.69 A700
o] thJoung EM & Jung KH 2014). SollA Eolu}h
EHE ol A 9 5 e ok AlEde eikst

=) oZio
F_&

IOP

1_
E

bt o2 ol
r m{m |
QL

e
e o

5 AA Y& 229 3y B A=yt g ygn o= ZARE A70lA DPPH 2t 4752 47.8%°1A
AAL Zb7t Yo AgRT 2A%0] =& ASFS By 74.0% T2 HUSHATHLI W 5 2010). o]H 3 X
o}, A& 2194 DPPH @)z A2A%L A7k &9 o} Hlwd w 2 A5-°] DPPH E‘r‘:]ié 27 BuA
2 zpol7} 1ATh o7 e Holqt

Table 7, DPPH radical scavenging activity of the rice porridge with onion extract” (Unit: %)
Classification” S1 S2 S3 S4 S5 S6 S7 Mean F-value
0 day 7.145.8 134441 3024237 11.8£7.0  14.0£55  17.0+£1.9  13.8486  153+11.1 1.420
5 days 874067  85+04°  89+0.6°  88+04°  6.8+04™ 6503  59+0.1°  7.7+13 25649
21 days 1.6+0.4 1.4+0.3 1.8+0.4 1.8+0.1 2.140.3 1.9+0.1 1.7+0.1 1.6+0.3 2.324

" The value of DPPH radical scavenging was presented as percentage value.

' S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).

* Values in each row followed by different lower case superscript letters are significantly different.

**#¥p<0.001.

(Unit: ABS 700 nm)

Classification” S1 S2 S3 S4 S5 S6 S7 Mean

0 day  12.948+1.718 12.943+1.323 13.265+1.620 13.118+1.985 11.905+2.655 13.371+0.968 13.058+1.568 12.944+1.544 0.227
7.500+1.323 13.167+4.726  7.500+1.500 12.667+3.884 10.500+1.803 8.333+2.021 11.167+3.786 10.119+3.376 1.882
6.167+2.363 6.667+2.309 6.000+2.646 6.833+2.021 5.667+2.309 5.833+2.021 6.000+2.646 6.167+2.002 0.101

Table 8, Reducing power of the rice porridge with onion extract

F-value

5 days
21 days

Y'S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts (only
peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).
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Table 9. Sensory test of the rice porridge with onion extract

Classification" S1 S2 S3 S4 S5 S6 S7 MeantSD  F-value

Overall satisfaction
0 day 8.8042.49  9.1042.51 7.40+2.72 9.20+1.87  8.50+2.68  8.6043.03  7.9042.96  8.50+2.59  0.606
5 days 8.70+2.00™ 8.43+1.72" 8.20+1.93™ 9.70+1.89 7.40+2.01" 5.70+1.83" 8.30+2.16" 8.04+221 4.066
21 days 9.5043.42  10.0042.31 9.00+1.16  9.75+1.26 11.50+3.11  10.00+2.45 10.0042.16  9.96+2.24  0.412
Color
0 day 9.00+1.63  9.3041.77 8.7041.89  9.0042.00  9.00+2.45  8.30+2.63 8.30+2.50  8.8042.09 0.316
5 days 8.60+2.88  9.00+2.08 8.90+1.97 9.30+1.89  9.40+1.96 8204220 8.10+1.60  8.78+2.07 0.572
21 days  10.0042.83 8504129 8.75t1.71 9.75+2.50  9.00+2.16 10.50+1.92 825+3.40 9254222  0.381
Flavor
0 day 9.5042.07  9.1042.08 9.0042.16  9.6042.37  8.40+2.55  8.40+2.68 9.3042.16  9.04+225  0.445
5 days 8.90+2.08  7.5742.94 8304226 9.30+2.11  8.20+1.75  8.1042.23  7.80+1.55  8.34+2.10  0.745
21 days 7754126 82550 8.00+.82  8.50+1.29  8.00+0.82  8.00+.82  8.50+2.52  8.14+1.18  0.190
Texture
0 day 920+2.66  8.90+3.03 7.7043.43  8.80+2.53  830+3.34  8.40+3.44 6.70£323  829+3.08  0.748
5 days 8204230  7.86+1.77 6.90+233  8.6042.27  6.7042.63  5.7042.71  7.9042.47  7.39+2.48 1.770
21 days 8.00£2.83  9.25+1.89 7.75+222 8.00+2.45 8.75:330  8.5042.65 9.67+2.52  8.52+236  0.269
Taste
0 day 8.8042.82  9.20+2.74 6.40+3.10 9.50+1.90  8.70+2.50  8.50+2.99 8.40+2.95  850+2.78 134
5 days 8.60+2.59"  8.00+2.08" 8.50+1.96" 9.00+1.70° 7.40+2.17" 5.90+1.37° 83042.45° 7.96+222 2.480°
21 days 8.75£3.20  9.25+3.40 9254222  9.0042.71 10.7542.50  9.0043.56 10.00+2.83  9.43+2.69  0.227

Y'S1: 0% onion extracts; S2: 3% onion extracts (only flesh); S3: 3% onion extracts (flesh 2%, peel 1%); S4: 3% onion extracts
(only peel); S5: 5% onion extracts (only flesh); S6: 5% onion extracts (flesh 4%, peel 1%); S7 5% onion extracts (only peel).
? Values in each row followed by different lower case superscript letters are significantly different.

* p<0.05, **p<0.01.

7. #SHIL

ot A=o] WeHA A Table 99 A|AISHAT
ARl MEEE AA7IIe] AojHFE YolAe A
FS Bl g FE2E 5%HT 3% HAVMA O 2o A
=2 Btk AF0Y, AR YR =F S4(7§7§_3%)°ﬂ/‘1

WEE7} 7H %&H A SERANA 2 ANEET
97 ZolE YERATHp<0.01). Mol H= At =&
5 5% 7RG 3% HUbelAd o =& A3 e
A3, A ge] AAZ7|Ite] dojdeE At ok
AsEe A veiwon, 43 gdits WS F25
o] H|go] BL 1 & HEEE Btk 18y 543
OS2 FoZHl AtolE HolA = FUT FrlolAe Be
A zA A% 7IZke] Agel wet ASEr YolAe
AL B F A%y, HukHl ttE=re) o] s4AH
3% =& AEeE Yepfde A7k 778 As3E
of FEIg e Holx &Uth. FAZHORE fFolZFH<l
z2ho)E HolA] kAT, AA71ZE 0Y Bt AA7)7E 21
dol] 217 M7t o =2 AgS B, 53] S1(AE
5%)2] A2 AR 2190 71 w=UT oY d A=
A3 E Fd WstolA YERERe] 219714 213kl ik
Azert AsEA g5 Bl Eoh e S o

wBa =

f
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A 3%)E AT ZE AR MWWPO] Aol wet
A=l ojAE AL B 471 AU S4(BE 3%)0
A7V =L AEEE ;’iﬂ(p<0.05).

¥ FEES VIR o5E e E e Ui
ATNA FRFEE 0.1% @7}354 4 FE2= 3%
FEE 5% HA7bEA AHA AEET) Z9ka(Park YK

T 2004), ARl HMEEE S FEE 3%E FJUHE
Oiwoﬂﬁ 7V =4 et oy d die FAKOE
ol ARl zolE KRl dky niEse} uko] AxE &
AR & o B A Ao} FARIA T

242
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FET WM 2 S g WS nes
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otk okt WS &%nt 4@ "7 Al pHIF 0.1-0.278
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of 3% %u} H7lrtollA ¥& DPPH &z 2A4SE 1

ATHp<0.001). ¥} A7ite] F7l Rt DPPHECZ
2ASI 3P Ho] Uik =0} EAFOZ §o)F o]
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