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Abstract

We investigated the physicochemical and antioxidant activity characteristics of tomato porridge with different ratios (0%, 2%, 4%, 6%,
and 8%) of tomato powder in order to determine its potential health benefits. Tomato porridge samples were measured to obtain
1,1-diphenyl-2-picryl hydrazyl (DPPH) radical scavenging activity. The DPPH radical scavenging activity increased with the addition
of tomato powder. The moisture contents of samples ranged from 81% to 78%. The L-value decreased, while a- and b-values increased,
as the amount of tomato powder in the porridge increased. Also, the pH of samples decreased with increasing quantity of tomato
powder. Based on sensory evaluations, the tomato powder intensified color, flavor, taste, appearance, viscosity and overall acceptability
of the porridge. The sample that comprised 6% tomato powder had the highest color, flavor, taste, appearance and overall acceptability
scores. Consequently, this research found that incorporating this percentage of tomato powder into the rice flour was the best formula for

tomato porridge.
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1. XM=

1) A8 =

EnE &9 H7l & Axsr] st AMHSd Ent
E Bge adurada FYste] AMgstRon 29
Ao s EF % E_o}o:] Az 100% ErtEREZo|H,
201435, YWHAl, 257], Seoul, Korea), 99% A4
F((F)&=, Daegu, Korea), 22|H Y (A=Ee}t HZ,
119 Seoul, Korea)S AHE-3FTH

2) Fo| M=
EngE Bk o] 83 & Az Y3 e He
ol A 1AZE Ak 3087 Ao B B2 W 3 B
3} 7](HN-1260, Hanil Electric Co., Seoul, Korea)E ©]-&3]
o] 283k st ALgStdth EntE @S] ufgv]
&o 0431 a2 ] oulAdg-e Fole] EnfgE £ Ut
Akl 0%, 2%, 4%, 6%, 8%= AR oH, A
2 Hong JS(1997)8] 3= zeH& sty 3]
| EnfE Qo] 2 AMSEHE SPHYS ¥
»éb)r EU}E E‘—%‘% 93 287 FEOA &

off M\

M fo rlo d Ny

X] ASE= —‘?——rzig—‘?— = Xii‘:ﬂ/ﬂ oFsk &
7tgst] AxstAT EvfE BdS o] 87
wjghe]= Table 13} 7t}

bt E 2275t 7] 4] 318 4 35 (2015)

Table 1, Formula for porridge with tomato powder

Tomato powder (%)])

Ingredients
0 2 4 6 8
Tomato powder (g) 0 4 8 12 16
Rice (g) 200 196 192 188 184
Salt (g) 4 4 4 4 4
Olive oil (mL) 10 10 10 10 10
Water (mL) 1000 1000 1000 1000 1000

" The percentage was calculated as per the amount of rice.

2, 4

1) pHR} At

Azxg NEE 27 5 ¢ FHol S/ 25 mLE 7}
3} stirrer(P40-S Stirrer, Ted Pella Inc., Altadena, CA,
USA)E ARE3te] 43} 3k & o3(NO. 2, Whatman,
Sigma-Aldrich, Saint Louis, MO, USA)AI# pH meter
(Metronhm AG CH-91, Hanna, Mauritius)& AR&3le] =
Atk A A== pH SHS miX AIREE 01 N
NaOHZ pH 837}A] &A Aol &A8% mL 2 XEASH
At

AT = dAg FS AHASE] AAA(CR 400, Konica
Minolta Inc., Tokyo, Japan)E A3l ™ %(L-value,
(100)lightness<black(0)), 24 =(a-value, (+)redness<sgreen-
ness(-)), A4 =(b-value, (+)yellowness«<sblueness(-)) =

38 W sl 1 WEgkos Jeplnh

3) DPPH 2tC|Zt

EvtE 9] 1,1-diphenyl-2-picrylhydrazyl(DPPH) &}
vz 27 2442 Blois MS(1958)2] g ®¥ st
0.2 mM DPPH &< 0.8 mLel Al 02 mLE 37} &
A2olA 308 F<t BESAIRL F 517 nmollA UV/Vis
spectrophotometer(OPTIZEN POP, MECASIS CO., Daejeon,
Korea) 2 F3E=EF 43

G4 OERTE  gallic acid, a—tocopherol(Sigma St.
Louis, MO, USA)E A&l AR 719 7Y
FREY Aol8 NPT FAS] AATATE =
Asilon, ofgel o] AketAdtt

AN 2y =H

DPPH radical scavenging activity (%)
—1-(NBA7ITe] FHE/ A7) FHE)) <100

4) BT
A== A= 120 g& 3l Brookfield viscometer(DV-I+
LV, Brookfield, Middleboro, IN, USA)Z spindle No. 4



(LV-2C, Brookfield, Middleboro, IN, USA)ZS A}&3&}c]
100 rpmelA ZA3IcE A8 &5E 50°CE FX5}
I 30%7F AEAA SAEAT

5) YutdE
Auk AJE-2 AOACH(AOAC 1995)0] F3l] FE-2

S| H. o
T

105°C =M, A23)sh, =2 Micro
Kjeldah 0.2 25t om, ZA LS Soxhlet FFH,
]2 550°C ZAA3|sPPo s EAsTh wrslE
s A FA%)NA 78, 38, =AY, =ohide
W U] ZhS %E EASITH

6) BsZA

T A= Eun SD 5(2008)2] Wiiel whgl xA
T A 2082 o2 78 HERE o83t AE
A2 FGristdct 7125 Hr) 58 Mcolor), M)
(flavor), Bktaste), 2]¥Happearance), % =(viscosity,) ZIHF
Al 7]Z%(overall acceptability)F o™ 7z H7}gE 7]
2 73 A== Ha 7ok FrhellA HA 13k
ymoh7tza] 557t 525575 52 J5E FUTh A
He de yol Al 55 VIS8t 4 AlsEe £, A
S5 e HAY Ag7A e E& AR Abold AlF
stRom, A Foll ARt o7t FaFs HAssr] 9
3t Total session 15~2022. 2 A3t}

~

7) SAIXE|

EntE 222 A7k 59 F4 549 e APS
33] WHE ZAste] Wgks YERlon A= SPSS
12.0(SPSS Inc., Chicago, 1L, USA)S o] &3k R34
o Am e FYHd AHSES AR (one-way
ANOVA)E o] &3dle EA3IHOH p<0.05 FFolA
Duncan's multiple range testE AAlst] 2k A& 7He]
o Zpol& AT

1. pHE} At
Table 2= EVIE ETE HUISE F9] pHo} A5 Y

Table 2, pH and acidity of porridge with tomato powder

EolE Rue Hrke Eol B4 5

Ehd Azfolt), tizTd gut S92 pHE 675901 E
nEZ 718 9] pHE 4.19~5.01 W92 EnfE B¢
o] A7t et frold o2 7HASATHp<0.001). °l=
ANRE AMSS EvtE 299] pHYF 4202 YWt Sof H]
3 EntE o] pHVF B2 o2 ALRET

Lee JS 5(2008)S ErtE Ry Hrlgko] Z718-=
A7|we] pH7}F A%t Rty on, o] EntEs)
citric acid, malic acid 59| F7142Hs ] 71Q1% 2
}Z AtsEh

Kim KH & Cho HS(2008)2 &o] Ee] Hrjafo] W
oldG4E FojFe] pHYE FUISIAEY], oA Fo &
Tof| e FES w9t gFolgly R
vl Atk Lee GC 5(2003)2 EFF=2] pHE AH Al &+

2 Wsle] JEFE vXed F9 pHrt HAagsE F4
o] HojAA Hohal K1k O™, Park BH & Cho HS
(2009 A ¢S HAVVESE pHYF Sobske A
Byom, o Hrtee gl wep AFAAT}E 2ol 7t
U= Ao g Vbt

2= pHe| Ao} ute A9E Yehgon ozt
2 0.25, EVIEE HUIRE 9 AHEE 0.42~0.699] H9
2 EnEE ANETE A IUsHE A4S U
Tk Kang MJ(2010)= ErtES] F98 {714k acetic
acid, citric acid, malic acid ¥ oxalic acid 2& WERG
ot Bagk vb 9lo] pHe} Al FEFS Tl o A
Seoh

Kim JS 5(2012)& 271¢] H7}&o] S71ds5 27]
52| pH7F 4.19~6.58 W92 FoFQ] Aas Bilow,
Kim JW & Sung KH(2010)= 719 7}kl & 7)9)=
o] pH7} 3.68~6.700.8 F7}eko] o|&HE AHFow &
oA ZFAE YoM Kim JS $(2013)9] vhh}t Aol
of W& vyl A= HhvhukpH 4) Y&l o8 pHE
AP on AsE ke Ao E Uesith

2, M

=9 ME+E pH, B9 TR/ & 25 5o B IF
S A H+=6(Kim KH & Cho HS 2008, Kim KH &
Cho HS 2009) 59| M= =74 A= Table 37} o

]
HE 2% A7kl F75E Lol Wl HErt 7

Tomato powder (%)

Sample F-value
0 2 4 6 8
pH 6.75+0.05"" 5.01£0.01° 4.24+0.02° 4.33£0.01° 4.19+0.01° 5944.62""
Acidity 0.25+0.04° 0.42+0.00° 0.52+0.04° 0.66+0.01° 0.69+0.01° 154.72"°

D MeantSD (n=3), ***p<0.001

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 3, L, a and b values” of porridge with tomato powder

Tomato powder (%)

Sample F-value
0 2 4 6 8

L 60.58+0.24"2 46.99+5.78" 46.56+0.31™ 44.58+0.24" 41.69+0.22° 23.69"

a -0.66+2.33¢ 4.74+0.33° 8.91+0.59° 11.06£0.28" 15.56+0.28" 9477

b 0.63+0.08° 15.94+0.19° 21.82+1.06° 24.18+0.57° 24.79+0.27" 969.48""

D MeantSD (n=3), ***p<0.001

 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Aas HATHp<0.001).
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S7FeFAtH(p<0.001). =2 HAE W= ErpEd
fratal U= lycopened} B-carotene®] 7}EE]o]EA
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3. DPPH 2iC|Z &7 &Y &3

Kang YH 5(1996)2 XA}-8450] phenold =20l
it ksl 2480 A s} silom, olHd EHS &
o] F4F AT Fo| ¥ Fohal sHAth

ErnlE Bu-e Zh7 0%, 2%, 4%, 6%, 8% H71ske] Al
=% ErtE B9 H7FE9] DPPH Uz &4 4L
Fig. 13} 2t} &7 848 Enfe 2295 H7ehA] &2
o] AL 3135% % EnE 228 Z+zZF 0%, 2%, 4%,
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64.97%% =A Yeht EvtE £8o Hrieke] FvMds
= DPPH #HHZ &A 4] Zolle AL 2l 313
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Fig. 1. DPPH radical scavenging activity of porridge with tomato
powder,

“4 Means with the same letter in samples are not significantly
different by Duncan's multiple range test (p<0.05).

: porridge added with 0% tomato powder

: porridge added with 2% tomato powder

: porridge added with 4% tomato powder

: porridge added with 6% tomato powder

: porridge added with 8% tomato powder
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F Fo AW AskE gAY, A W =315 AN
= 8o gol o]gEo] QA AW =315 WA
st 23 93-S dtkar 31 2 H(Lee KD 5 1997),
Na YRQ2012)= ErlES] F dl& o] 14.59 mg/gl =
ksl 7)ol w2 AFeRE dEzl AT, ol
7}z 1.587 mg/g, 1.406 mg/g, 1.023 mg/gd] HFS Ho
EntE fo] ksl 7ol e ERId 4 9
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Fig. 2. Viscosity of tomato porridge with tomato powder,
*d Means with the same letter in samples are not significantly
different by Duncan's multiple range test (p<0.05).
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pm BZ FojFo g 7AsHE S HAtHp<0.001).
Kim KB 5(2011)2] EnlE 7} 92 Axo] AES
A E Ay EntE HUiEo] SUMETE foyow
AdhE S B B A AR 2945 et
AzE o WriEes FAse A4 uel 22xes
o =9 §532< 54 FE9 YAz, 1P E 3
ZP AT} Fo] 25 Fol Yl FEFe W= o=
# 4 2ltiManohar RS 5 1998). Kim JM 5(2004)&
A A e 2EoA HAxE HEJAY] IRI}
u] &3l Aeo)r] Wi Az F B3 A4 71
AE7} A F7HEA gethal shal A7EF Jrkeeel
Z7Hstol wel M=o F7Reitta B v 9ok 2 A
TollAe A7HE dRE EftE 2EE giAEH 7] i
of & o] sl o3l A=rt SUHe A Ak A

=

7l

e

>

> O o e

o Rg Rt HEst PatEE Evhe
o Aol A ALl ARE Bol FEr} BAT
2 A5 HE

o Mo A

5. 4ghy

ErtEE AR o) dibdEe AR 23 Table 4
oF o] =& 81.2% 5 YEHWlon ErtE B Vbl
S/HEFE 254 Yo A EATHp<0.001).
Lee IM 5(2002)8] =xb5 H71eE BHels9] Alx 219

HI

HAHBA HANE Gkl NASE nYFe 5
3 Ggol Zashe A0 ekt v Atk ol AT

o] FRIH(32.6%)RT} EvfERTO
o] ©] Yrowmg HylgFo] ZrjepE
gFo] asE o= AlmHrh

FESHER15.6%)
EnE 9 +£&

0: porridge added with 0% tomato powder W o o o =11
=2 |~ =2 HylelE =
2: porridge added with 2% tomato powder B2 0.40 OI'SOA’E EvES tdes = Jg
4: porridge added with 4% tomato powder wor ZAE UlETo] 1.30%E 7P =4 YEG S
6: porridge added with 6% tomato powder U AW kel Wyl o do)A] gty uhiE e
8: porridge added with 8% tomato powder hZ27(1.60%)°] Bl&] EnlE J7} Fo] 1.66~1.77% Y
Table 4, Chemical composition of tomato porridge with tomato powder (unit: %)
Tomato powder (%)
p-value
0 2 4 6 8
Moisture 81.00£0.20*" 80.9+0.10" 79.07+0.06" 78.97+0.06" 78.30+£0.30° 153.78"™
Ash 0.400.05° 0.40+0.00° 0.60:£0.02° 0.60+0.00" 1.80+0.10° 404.65""
Crude fat 1.30+0.01° 1.0740.05° 1.17+0.06" 1.13+0.06™ 1.20+0.00° 10.82"
Crude protein 1.60+0.01° 1.70+0.05% 1.77+0.05" 1.66+0.06™ 1.72+0.03" 524"
Carbohydrate 15.5+0.50" 16.00+0.20 17.30+0.30° 17.57+0.12° 17.03+0.06" 29.78""

Y MeantSD (n=3), *p<0.05, **p<0.01, ***p<0.001

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 5, Sensory characteristics of porridge with tomato powder

Tomato powder (%)

Sample F-value
0 2 4 6 8

Color 4.88+1.58"" 3.65+1.83" 5.41%1.69" 5.59£1.91° 4.06+1.65% 2.49°
Flavor 3.35£1.99 3.41£1.73 4.18+1.97 4.59+1.93 3.29+£1.97 1.02
Taste 2.94+0.38 2.59+1.15 3.76£1.27 4.82+1.83 2.94+0.68 2.24
Appearance 4.47+1.97 3.83%1.04 3.76£1.56 4.41+1.72 2.94+0.44 1.37
Viscosity 5.06£1.72 5.06+2.48 4.12+1.47 5.29+1.77 2.94+0.51 2.41
Overall acceptability 3.47+1.13 2.94+1.41 4.24+1.78 5.12+1.44 3.4742.60 2.28

Y MeantSD (n=3) *p<0.05

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

ERtH(p<0.05). Kim JS $5(2013)& miuUE Hrlke =
o zoh Jhefo]l xEFEA HUtE 2 33 AUl
< vhUE hASHHA AR Thadhe AEE B
Aok sk webA zElret HUbEE A Al
weh dRkgd ol ztol7t lege Asdn. BstEe
tzTo] 15.50%% 7 w3komn EntE H7hato] E4
Uepgoy EvtE £ 4% 7} ool AlEZE &
o3t ztol7t STk

6.

rH

SdAt

able 5& EFLE &% 7l 59 #58 A4S UE
W Ado|t)y, 5 B F M dg VEEs "x
T(4.83)E Tt EnfE B A7 6%(5.59)2F 4%(5.41)7}
A Ueber AlEZE fo8 Aolrt e AeE Y
EPTHp<0.05). &Hlol] thet 7S =AM E ErfE H7}
6%>4%>2%>0%>8% +O & UEom Ag 7k 9
2= YERA] &gith ghol] digh 7| x| s ErntE
A7} 6%7F 4822 7HE =A YEhst o iz Evf
E B9 2%, 6% 37 o3tE AR @2 JE e
5 UEAR AETE fFolAbe UEhA sttt o3
I A st 7|s== AEE Fod zols YERY
2 orom AEFAHQl V|ZEAME EntE 2 Hr}
6%7F 5.122 AFoE & AZTE KoYy B
o2 fo4de YeRA] skt

= a7
E Hu

£ AENE gl el A8 4
+o = Q

Bl S o]&dte] F&FH 7ol 1At A
A2 5 ZHE AANaA EvfE B4 H7beF
dElst BEntESS Axdte TS 2ARIGH ERlE
B ZH2E 0%, 2%, 4%, 6%, 8%% H7Fste] EntE =
o] DPPH )z &A 48 o] 83 4ksle g A3}
“om, DPPH 2tz 47 &4 EvlE B8] H7M)

Ar 2

Al E ] ket e] 4] A 31 Al 35 (2015)

o] &FE ITIHAT dxzTd 2
on EntE Roe] HriEke] @
S BYTHp<0.001). A== pH| 2
2 Yegon gz 025 EvtE BES )
o] AFEE 0.42~0.69°] W9 E ErtE F8o| bl
STE AEE ke AEE YEITh BEE E
B &2 Vbl S7HErE ozl or Hast= A4
F= BATHp<0.001). AN} M E= ErpE FHe
A7Vl S7ETE FoHor et AEFS KBS
Thp<0.001). EvtE &2 H7l=e] o &7 242
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