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Abstract

As an effort to increase the use of tomato as a food ingredient, this study prepared noodle with adding tomato
powder and measured its quality characteristics. In the noodle containing tomato powder (0.5~2% of flour in
volume), the water content was lower in the 1.5% and 2% tomato powder addition groups, and with increase
in the tomato powder addition ratio the crude protein content and the crude fat content decreased and the
carbohydrate content increased. The weight and volume of boiled noodle decreased with increase in the tomato
powder addition ratio, and the pH of the water that boiled the noodle decreased and its turbidity increased with
increase in the tomato powder addition ratio. Value L. went down, and as to value a, the tendency of (—) green
was stronger in the tomato powder addition groups than in the control. In addition, value b went up with increase
in the tomato powder addition ratio. All the measurements of mechanical texture became significantly higher
with increase in the tomato powder addition ratio, and DPPH radical scavenging activity and the total polyphenol
content also went up. As to sensory palatability, the tomato powder addition groups were significantly higher
than the control group in color, chewiness, and overall palatability. Specifically, palatability in terms of color
and chewiness was highest in the 1.5% and 2% tomato powder addition groups, and overall palatability was
highest in the 1.5% tomato powder addition group.
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I.M & ErlE(tomato, Lycopersicon esculentum Mill)
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<Table 1> Formulas for preparation of noodle added with tomato powder (%)
Control
Ingredients ((33 " ;’ 0.5% 1% 1.5% 2%
Wheat flour(g) 482.5(96.5) 480.0(96.0) 477.5(95.5) 475.0(95.0) 472.5(94.5)
Tomato powder(g) 0.0( 0.0) 2.5( 0.5) 5.0( 1.0) 75( 1.5) 10.0( 2.0)
Salt(g) 15.0( 3.0) 15.0( 3.0) 15.0( 3.0) 15.0( 3.0) 15.0( 3.0)
0il(g) 2.5( 0.5) 2.5( 0.5) 2.5( 0.5) 2.5( 0.5) 2.5( 0.5)
Total(g) 500.0(100.0) 500.0(100.0) 500.0(100.0) 500.0(100.0) 500.0(100.0)
Distilled water(g) 225 225 225 225 225

1) Each numbers in front of TN mean the added amount % of tomato powder in noodle.

Control(0%) 0.5% 1% 1.5% 2%

<Fig. 1> Dried noodles added with tomato powder.

Control(0%) 0.5% 1% 1.5% 2%

<Fig. 2> Cooked noodles added with tomato powder.
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BEFIMOZRE % (+)-catechin FHOZ Fhak
shAth

9

Ao Adol = dld 208 =<, A
2ol 21~3041, & 99, o 119)S AA3td &5
] A8 A 7H7He] gl tisl & Q1A
i3] disiy $HS ¥ U
L7l Az T3 2% 2417 H 3417t
A {FAAE AN

F3tAh H7-8-2 M(color), 3Hoder), TH(tas-

te), =21 A X(softness), &8 A = (chewi-
ness) 2 A WH4 7|35 % (overall acceptance)2] 67}
AE F4sAom, 1944 971x]9] JFE A

st 9H 713 HAEHO=Z 1S wl§ Y TKvery
poor), 3L LmITE 5= HE(fair), 7 £t
(good), ‘9= "+ FETHvery good)Z & H7}3}
ATHAFS - 21 GE 2006).

10. EAHIXE!
AR Ao gt HolE 412 SPSS(Statistics

{Table 2> Proximate composition of noodles added with tomato powder (%)
. . ltem Moisture Crude ash Crude protein Crude lipid Carbohydrate
Adding ratio(%o)

0 (Control) 13.68+0.06" 3.63+0.07 11.37+0.01° 0.35+0.02° 70.97+0.13¢

0.5 14.06+0.45 3.84+0.08 11.36+0.03" 0.37+0.01° 70.37+0.42¢

1.0 13.99+0.05" 3.76+0.13 11.39£0.12° 0.51+0.01° 70.35+0.02¢

15 12.85+0.04° 3.81+0.02 10.64+0.05° 0.46+0.01° 72.25+0.05°

2.0 12.47+0.21° 3.73+0.05 10.59+0.04° 0.23+0.03¢ 72.98+0.24°

F-value 30.05™ 3.15 137.60°" 126.84™ 84.03"

* MeantSD (n=3).

* "h<0.001.

* 27 Means with letters within a column are significantly different from each other at p<.05 by Duncan's multiple

range test.
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{Table 3> Cooking properties of noodles added with tomato powder

Adding ratio(%) ltem Weight of cooked noodle (g) Volume of cooked noodle (mL)
0 (Control) 150.09+0.83" 144.00+2.26"
0.5 141.37+0.12° 123.4142.89°
1.0 137.14+0.75° 113.93+3.32°
1.5 133.25+0.24¢ 114.78+0.34°
2.0 123.68+0.68° 112.80+2.59°
F-value 802.66"" 82.15™

* MeaniSD(n—3),
"'p<0.001.

* 47¢ Means with letters within a column are significantly different from each other at p<.05 by Duncan's multiple

range test.
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(Table 4> pH and turbidity values of noodles boiled Whter added with tomato powder

Adding ratio(%) o Turbidity(mm)
0 (Control) 5.20+0.03" 0.64+0.03°
0.5 5.07+0.01° 0.80+0.01°
1.0 4.75+0.03¢ 0.81+0.01°
1.5 4.78+0.01° 0.82+0.01%
2.0 4.65+0.01¢ 0.85+0.01°
F-value 575.15™ 69.80™"

* MeaniSD(IFS).

<0.001.

* 274 Means with letters within a column are significantly different from each other at p<.05 by Duncan's multiple

range test.

0.001).

o]/%Fe] Azt HHste] W7HE S (Park KD
1997)¢F E717FF =5%(Sin DH - Ha KH 1999)°1
3 Aol txol BlEte] S Y F
7b AR S Baste] 2 A AT} fAks
S GERN AL, v Hol B H7b S5
73 A (Park BH 5 2013)0 4= Hof 2o
A7Vekol S7VEFE ZEHY FA % Bavt S
7hE = Fo 2 YEhSS BHisklom, miAol
A7} F<F(Jung BM % 2009)0l] #3F Aol A =
zE g T FA S7He F1 Sk g A
HIAE BASS Haste] B A743e) thE
S JERA AT
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3. E0IE 22 &Jt 39| pH & E&

EntE 295 A7 595 &2 B9 pH ¥
g 5443 <Table 4> UER vhel 7ok
EntE BUE H7RE 598 42 =9 pHe E
nlE ge Z47}H]§°] Fobd S YolAlE 7
YERH A THp<0.001).

F5% e 2o YR EulE %i«‘?z_ » 47}
T(control)7} 7H¢ Hgtom, B

o A el 2 A E7F 59391 zpo]
= L} u](p<0 001). o]= EntE Hurs 3H
sl 5%-1‘7} EntE % 537 (control)oll H]
st &= A WE FAsE 7t E B
o] olx|7] wjToletl AZIEH, 5 A X Al
A Ee] HIp o] TS AR &4
Fol AX BErl EA YEleS Big 22
A2} A7} SF4(Park SI - Cho EJ 2004), 7%

7} =4(Cho HS - Kim KH 2009), 3}2f £ 37}
=-4%(Cho HS 2010), ©1d=x &% A7} =75 (Park

lo
b
>

WP 2014) 59 d7Azet 22 Ags el
Atk

4. E0IE 22 &)t 20| M

2 Z oA ML 7TAS TN HL8E =
ANTE A8 & By ofyeh, AF] AR,
s, 4 55 ddskE A7 FrhKong

SH - Lee JS 2010).

EnES HUbe 5 4> 1o AeSy 4
= <Table 5>l VebA nie} 2ok HEE et
W= Lak(lightness)> EvFES] H7HH]&o] 27}

o] & o] x}o]
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{Table 5> Hunter's color values of cooked noodles added with tomato powder

Item L a b
Adding ratio(%)
0 (Control) 64.37+0.01° —2.6120.02° 2.110.01°
0.5 58.87+0.01° —0.23+0.04* 5.62+0.02¢
1.0 57.48+0.01° —0.36+0.03" 6.48+0.01°
1.5 56.00+0.01¢ —0.43+0.04° 7.36:+0.00°
2.0 53.05+0.01° —0.60+0.02¢ 8.68+0.01°
F-value 877,221.56™ 2,914.017" 18,3794.23™

* MeantSD (n=3).

*
p<0.001.
* 47¢ Means with letters within a column are significantly different from each other at p<.05 by Duncan's multiple
range test.

Sold Ao AREth ANEE Yt agt  EvhEe] 559 A4%e A=ele] o] B
(redness)& EVVE RH7VE, A7bE BE (1)e] M) WEQ A0 AgHth
5212 venllo] 34e] ek Uehlgion, 7}

AEZE OIS fo1HQ) Aol S VERIThp0001). 5. JIAR FRZ

O FAHE ERE 2% RH b control) 7t B R0 2 Wol) F57e) vl JRal
SHE R AR vs) Hae) Agel /b 3 Feloklel AT FREU wAe] B3 27
AT PAEE YRl blvellowness)S Erb & EFtelel 214 9L sl H5@ BT
E Arhge] NS WS fIH0E Tl % 21T} Park SI

A 2p A B2 - fre Al AkolE YER AT - Cho EJ 2004). EVLE 23 37
(p<0.001). o= EvtES] HrpEo] S7HErs A3 SAHA I (Table 6>l YR vk} 2k

{Table 6> Texture values of cooked noodles added with tomato powder

Samples ltem Hardness Cohesiveness Springiness Gumminess Chewiness
0%(Control) 16.30£0.07° 0.45+0.01¢ 0.86+0.02° 7.42+0.04° 6.24+0.02°

0.5% 20.25+0.00¢ 0.55+0.02° 0.90-0.00" 10.63+0.99¢ 10.11+0.56°

1.0% 22.45+0.00° 0.62+0.01° 0.90£0.00™ 14.0120.64° 12.53+0.89°

1.5% 25.39+0.23° 0.65+0.02° 0.90+0.01°° 15.27+0.05° 14.49+0.72°

2.0% 27.07£1.17° 0.71+0.01* 0.9120.00" 17.69+0.39* 16.6620.76"
F-value 189.25™ 112.15™ 20,93 156.83™ 110.26™

* The value is meantSD(n=3).
* "p<0.001.
* 27 Means with different letters within a column are significantly different from each other by Duncan's multiple

range test.
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EntE 3% H7t 559 71AH 23430 T 7
LE(hardness)= EFLE o] H7H|&o] S7Hg
T5 AR FolA+= AEe Ve ATHp<
0.001). o]} #Hste] FolF 7t =(Hong SP
s 2004), P77 F7F =4(Park BH - Cho HS
2006), ¥]24e! H7} F4(Park ID - Cho HS 2011).
&3} 2 H7F =+4+(Kim JG - Shim JY 2006),
%) F4(Park BH 5 2010)91 M= H7t= = 24
Fo] ol T7HFE Axt Follv Hig
up glof, & Aet fFARgE A kol ]t

EntE B2 H7} F42] 23 A (cohesiveness)
- ERtE 2% H7H|Eo] SIS FolA
ZF AN EZE g o)Al ApolE YER NS
(p<0.001), B X(springiness), 74)(gumminess),
314 (chewiness) B3 ErlE & H7H& &

7bol whEl oA O R EolR th(p<0.001).
6. EOIE 2L &It 20| A2l St

1) DPPH 2&iCI&Z &S

DPPH #t]Z A 752 phenolic acids®} fla-
vonoids 2 7]€} phenol’d EZel st gHats} =t
£9] AF(Kim HK 5 1995)°|H, Erj& &S
S H7}s F42¢] DPPH &u)Z 2ASS =43
A= <Fig. 3>l YeRd vk} 2ok

EntE Hrmlgo] S7MEEE LAT0] 7

371 et A% tehlel 2% Bk H7H

-

[fs]

T7F 7.85 mg/100gS. 2 7F &2 FX5 Yehj
Fom, BEnteE FH 7 (control) 2t EFFE 0.5%
A7y 22 3.48 mg/100g, 2.72 mg/100gS =
450 oz v A5 e ATHp<
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<Fig. 3> DPPH radical scavenging activity of noodles added with tomato powder.
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<Fig. 4> Total polyphenol content of noodles added with tomato powder
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<Fig. 5> Total flavonoid contents of noodles added with tomato powder.

{Table 7> Sensory preference of cooked noodle with various level of tomato powder

Samples ltem Color Texture Taste Chewiness proe;eerlzie

Control 4.10+1.33° 4.90+1.02 470+1.13 3.45+0.83° 4.00+£1.41°

0.5% 5.05+0.51° 5.25+1.21 4.80+1.11 4.70+1.26° 470£1.08™

1% 4.80+0.62° 4.95+0.94 4.80+0.95 4.65+0.88" 5.20+0.70

1.5% 6.15+1.04° 5.30+1.49 4.90+2.02 6.35+1.04° 6.70+1.17

2% 5.95+1.00° 4.85+1.23 430+1.45 6.05+0.89° 5.40+£1.27°
F-value 15.88™ 0.62 0.57 28.19™" 14.96™

* The value is meantSD (n=20).

Fxk

%
p<.001.
* 274 Means with different letters within a column are significantly different from each other by Duncan's multiple

range test.

8lo] 41.01~45.40 mg/100ge] HS L}ER)o] ERRE 2 A7 S g Ve B A

2 AR 3 RIHQ Folrk e eggpe. Fhe (Table Dol HERd whep 2k,
Ao gt 7] % (colon)E EFIE B2 1.5%

s JIS% &t A7V9E 2% AT VY B N1EEE U

)=

7.
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