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Abstract

This study was conducted to develop a novel tomato sauce using natural seasoning. The data was analyzed using SPSS
for Windows (version 14.0). Two factors of the tomato sauce were varied was tomato paste and sugar. Nine tomato sauces
were produced with various compounding ratios of tomato paste and sugar. The color, viscosity and sensory evaluations
of the nine tomato sauces were determined. Items examined in the sensory evaluation were color, sweetness, viscosity
and overall quality. Sweetness(4.44+1.36), viscosity(5.16+1.28) and overall quality(4.68+1.11) of the tomato paste 340
g and sugar 100 g sample got highest scores. Therefore, this composition was used as tomato spaghetti sauce. Tomato
spaghetti sauce using a natural tomato sauce and artificial tomato sauce was prepared and subjected to a sensory evalua-
tion. Items included in the sensory evaluation were taste, flavor, harmony, overall quality. In this analysis, all sensory
item scores of the tomato spaghetti sauce using natural seasoning were significantly higher than when artificial season-
ing was used. Therefore, the potential of commercialization of tomato sauces using natural seasoning was confirmed.
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Table 1. Ingredients of tomato sauce using natural seasoning

Ingredients Contents(g)
Tomato paste 200~480
Water 500
Olive oil 30

Chopped onion 200
Chopped garlic 20
Bay leaf 1

Sugar 50~150
Lemon juice 60
Starch 20
Water of starch 40
Salt 7
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Table 2. Factor of tomato sauce
Sample No. Factor(g)
Tomato paste Sugar
1 200 50
2 200 100
3 200 150
4 340 50
5 340 100
6 340 150
7 480 50
8 480 100
9 480 150
3) M=&t EOtEAAQ| M 4l M- =X
Az o7} Ame] AT D HEE ST Ass

AW 2FA|(Colormeter CR-300, Minolta Co. Japan)E ©]-8-3}
o L(HE), aBA %), b(BHE) &< 33 SHsA oM

ojuf ARg3F FFMIKStandard Plate)S L : 97.75, a : 0.38,
b : +1.88% HAT & ARESINTE HEE Brookfield vis-

cometer(Model LVT-I, Brookfield Engineering Inc., USA)
2 ZFAZL spindle No. 55 ©|-83F] 244TE FA S}

O
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Table 3. Ingredients of tomato sauce spaghetti using natural
seasoning(50 servings)

Ingredients Contents
» Spaghetti 2 kg
]s?;)(:;l}rlle%ti Water 20 L
Salt 200 g
Olive oil 150 g
Sautei Chopped garlic 50 g
Carrot 500 g
Celery 100 g
Minced beef 1 kg
Sauteing Rice wine 150 g
beef Chopped garlic 50 g
Shiitake powder 100 g
Tomato sauce using natural seasoning 4 kg
Soachet Chopped tomato 1 kg
sfjci e Salty soybean sauce 150 g
Chicken stock 2 kg
Orange juice 500 g
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Table 4. Effect of tomato paste and sugar on color and viscosity of tomato sauce

ddzn|R o) EvfEas A gl Ag 141

. Factor Tomato paste(g) 4
Characteristics F-value
Sugar(g) 200 340 480 Total
L 50 33.60+0.01" 32.25+0.02 32.66+0.01 32.84+0.60°>
100 32.03+0.08 30.45+0.06 31.55+0.01 31.35+0.70°
. 5182.08***
150 30.43+0.07 31.99+0.02 31.36+0.01 30.93+0.80
Total 32.02+1.37° 31.57+0.84° 31.52+0.99° 31.70+1.08
F-value” 390.60%** 1501.01 %%+
a 50 14.38+0.04 16.24+0.09 17.50+0.02 16.04+1.36°
100 13.584+0.06 15.13+0.11 16.70+0.02 15.13+1.35°
. 1238.14%#*
Color 150 13.49+0.07 14.58+0.02 15.89+0.05 14.65+1.04
Total 13.82+0.42" 15.32+0.74° 16.70+0.70° 15.28+1.35
F-value 5195.12%** 48.80%**
b 50 20.79+0.03 18.64+0.02 20.77+0.03 20.07+1.07°
100 18.84+0.02 17.98+0.01 17.46+0.04 18.09+0.61°
a 47913.50%***
150 17.89+0.04 14.79+0.03 14.97+0.04 15.8851.51
Total 19.17+41.28° 17.14+1.78° 17.73+2.52° 18.0152.05
F-value 12024.50%** 3204.47%**
cP 50 401+0.61 592+0.22 689+0.81 561+0.12°
) . 100 42440.88 606+0.53 640+0.67 557+0.10°
Viscosity b 312.24%%**
150 507+0.13 7144+0.96 785+0.88 669+0.12
Total 444+0.48" 637+0.58" 705+0.64° 595+0.12
F-value 1423.23%%* 11.68%**
#i%p<(.001
Y Mean+SD

? Mean followed by different letters are significantly different Duncan's multiple range test
¥ F-value of tomato sauce according to the amount of additions of tomato paste

Y F-value of tomato sauce according to the amount of additions of sugar

% F-value of tomato sauce according to the correlation with tomato paste and sugar

Az g o] & ErtEL2o A% gl He S 4
IH= Table 49 Zth Aol & EvlE Ho|iE
e AR Ikl wEk #oZ] o2 UEhsith L
e EnlE dHo]xEQ] F7Fo] 200 g?l AIE7F 32.02+
1.37, 340 gl AZ7} 31.57+0.84, 480 g2l Zo] 31.52+
0998 EntES] FiFo] BoldrE FoH o7 Wert
oA = ASZ YERGTHp<0.001). 971 Al59] Lk 3
o] 31.70£1.082 YEREEH ol ErtEss AT
o] gHolA ARE EA & AERE, YErES 70
EnlE, AENEE |83 A 7[A] a9 FTHEALS
H| 2 Kim CS(2005)2] A7olAe] A ERE o]§ En}
EA2 LEK30.22+0.22)3 frAFsEASE AR gk ot
A A gFo] 50 gl AlEe] Lgko] 32.84+0.60, 100
gQl Al87} 31.35+0.70, 150 gl AIE7}F 30.93+0.80 2.2
Aol ko] BoldaE fojHow HErE woldt
(p<0.001). =ZF Lkell gk EftE o] xEel Mgk
W2 FJozg 83 9A BAZFSE fog ez
EFTHp<0.001). aZkS ERLE #Ho]|~E9] &k 200 g¢l

NE7}E 13.82£1.37, 340 g8l AE7F 15322074, 480 g9
ANB7} 16.70£0.700.2 EnlE #Ho|~Ee] 3tgFo] wo}
AFLE o] ow ARE Aow VEREI(p<0.001), A
gol ol BoldsE felHoR e o 1}
EPdTHp<0.001). E3+ aZts EnLE mo]~ES} MEl|
BE g EE AR Fodt Zow vey
THp<0.001). bFre ENFE o] 2E(p<0.001)9} A ek(p<
0.001)9] F&Fo] @olAFE ol = Ho= YEa,
= Q9le)| 2 A352E 9% Fold o T et
THp<0.001). & EFIE Fo]xE9| jifo] Wold4E 3
AE7L golAE Ao uehe ot ErhE #Ho|
2E9| Jhifo] PoldrE H& A4Sl holade &
F5 A =olA7] WEd AL E AIEETHKim JH &
2009). EVLE #Ho|2Ee} Auo] ifd mE EnfEA
29 AT 2jo)E AWRu, EulE ¥ o] AE(p<0.001)%}
A=(p<0.001)] FFo] LS F H=7) frolHow
olA= AoE YT F 8919 A5zg g o
A BAH R et thp<0.001). HEE ErLE #Ho]
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2E(p<0.001)2} A&(p<0.001)2] H7}go] S7td+= 7
Ae AR Yega F ajle] 452E 35 9
3 THp<0.001). o= ERLE Ho]2~E9} Mute] §7fo]
VS Rl Ad] Wil 2o g Alsdrh

2. MUX0|R 0|8 EOIEA
ENE do|rE}t H' F é:_‘ffjﬁol
HeFd A mAs 9 49
off AAISFAT.

ENE Ho|2E ?é YJr A9 ol e A VEs
o] ztol= Frel&el =2 Uehgtth Al gigk 71E =
Are ErfE ﬁﬂolié/l gheFol 200 gl AE7} 3.57+
1.60, 340 g9l A7} 4.49+1.29, 480 gl AIE7} 4.71+1.57
2 ErtE do|2El| o] WopdsE Aol thl 7]

SEE fojHo g Zolx= IS E%‘P]—(p<0 05). o]
22X EntE o] 2E o] st dAsyt e
T Aottt 7|2EEs woE Ae & 7 AUAATh
ErtEY EnfErlEES o dA7eol o8 HFe=
Ao 715 W oluzl 2hojzsle] Fbak-gol B A(Gio-
vannucci E & 1995, Hwang ES®} Bowen PE 2004) phy-

o] EnfEAA Y
A3+ Table 5

=32} - FEF

tochemical 2A % Q1A RFIL
KJ(2003)4 AFAztel oJstd, EntE Hrl bt &
28 Eves dHrd ﬁoﬂﬁl w3 A7, EE}%%
o 37t e Ae=m UrEME} aYy 53] AE
ol FAH= A7 2TIYE R HFEEE
ZAgE A8 Aol A(Yim KS9F Lee TY 1998, Kim HJ
2005)E EntES 7]|E%rl e Zog zAlEo] Enp

EE éawl olgst] AAAH N HAFEe =€ +
A== sh= Zlo] Besiva & 5 Atk

*”011 e 7l2e Hoee A9 Tl gHHE 7o
<l Apol7h I%E}‘A%—t«ﬂl *éEL f?% o] 150 gQl A&7} A
o 3t 71EE(4.56£1.46)7F FoH o2 7HE B Ao
2 UERETH0<0.001). B8 kel mE 2}o(p<0.05):E
O ErkE #0]2E(p<0.001) el mE Aol A 7%
= A o B2 dFe vitge AL & F Atk
ErtE #o]zEg} Agd] wE FuAg a3 94 F
AX ez 73 Aoz YETHp<0.05).

ko] 7|35 ol= ErtE Ho|xEl] FEG A
g gl wE FolZel AelE HATHp<0.001). Tk
7155 Hee A FaFol 50 gl AlETF 3.39+1.16, 100

ot =g Lee JHSF Chang

e

O

Table 5. Effect of tomato paste and sugar on sensory evaluation of tomato sauce

. Factor Tomato paste(g) 5
Characteristics F-value
Sugar(g) 200 340 480 Total
Color 50 3.16+1.63" 4.36+1.22 5.00+1.44 4.17+1.61™?
100 3.12£1.39 4244148 4.76+1.48 4.04£1.59°
150 4.44+1.47 4.88+1.09 436x1.75 4.56+1.46° 239"
Total 3.57+1.60° 4.49+1.29" 4.71+1.57° 426£1.57
F-value” 12.90%%%* 3.35%)
Sweetness 50 3.48+1.01 3.32+1.03 3.36+1.44 3.39+1.16"
100 4.00£1.56 4.44+136 3.96+1.09 4.13+1.35°
150 3.96+2.03 4.20£1.83 4.40+1.29 4.19+1.73° T
Total 3.81£1.58 3.99+1.50 3.91+1.34 3.90+1.47
F-value 0.27 0.62
Viscosity 50 3.32+1.52 4.44+1.23 4.52+1.26 4.09+1.44
100 3.52+1.36 5.16+1.28 4.64+0.81 4444135 2 1
150 436132 4.60+£0.76 4.48+1.42 4.48+1.19
Total 3.73+1.46" 4.73+1.14° 4.55+1.18° 434+1.33
F-value 13.75%** 2.58%*
Overall 50 3.04+1.39 4.00+1.00 4.04+1.49 3.69+1.38
quality 100 3.36+1.55 4.68+1.11 4.44+1.16 4.16£1.39 544
150 3.64+1.49 4.1241.20 432+1.46 4.03+1.40
Total 3.35+1.48" 427+1.13° 427+137° 3.96+1.39
F-value 11.93%#5 0.64

*p<0.05, ***p<0.001
" Mean+SD(n=23)
279 Refer to Table 4
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Ql A&7} 4.13£1.35, 150 g1 A&7} 4.19+1.730.2 A
SHF 50 ¢ ARG A" SEF 100 g, 150 gl Al
o] &t 5% HgTt FolH o E(p<0.001) F= A
2 Uelsth 5 Aee Hrlgel] wBoldsE wut 7]
T A7t FoAle AE ZAE AT v, E

E Ho]2=E FFS Tule] V5% Hg zpolol fo]
2l g HHA e AS AT 5 S

AR 7|55 Aol AW FHFHRT EnlE Ho|1E
o] ol wet FolZFl AtolE YER ATHp<0.001). F
To] 7% HEE EnE Ho|2E o] 200 gl Al
B7} 3.73+1.46, 340 gQl AB7} 4.73+1.14, 480 g8l A&
7} 4.55+1,18%, ERLE Ho|2E 3aFo] 200 g9l AlSH
Th 340 g, 480 g}l AR 7IEE MUt FoFoE o
2o Aoz yehyth 53] 340 g8l 2229 HE )=
7} 47311452 M L AoF Jehgth =3I En)
E do]xEet Hed W& 4s4e aAdsE fo3 A
© 2 YERITHp<0.05). L2y e FENtoRE EntE
2220 HE 7135 Aolo folHl FFS WXA &
= ZoF Ueith weia dee] FAATORE HE
71350 fogh FFE PAA FAR F 2] 4T
28 FGito] YaiiE HE 7550 Fod FFS 1
AE e AT 5 Ak

FAYEAQl 7155 Aol EntE FHo|~E Jhefol| whet
o)l Aol & HATHP<0.001). EFFE Ho|~E FHaF
o] 480 g%l AlE(4.27+1.37), 340 g AlE(4.27+1.13)7}
200 g9l AE(3.35:1.48)9] HFRT} FojHoz =gich
= EntE Ho|2E o] AL LsHT B A2}
ARl 7e % AFart wodth Al matAe f93
¢l ztolE Ho|A] ggkovt Me FHFo]l 100 g?l A=
(4.16£1.39)7F ARl 7185 A7} =3t

Aol et 7|Z % HFE AQska ©uk4.44+1.36), 3
5(5.16£1.28), HHHEQI 715 5(4.68<1.11)4 EFLE )
O|2E 340 g, A¥ 100 g2l
2 208 Yeht o] &2

(<]

L fo [0 pU ot

%

A2~9 713 At 7H
£ vlwoll &8sttt

3. MHXO|E 0|2 EOIEAA ALIEIQ} 712 E

OfEAA ALIAE|Q| 2tSEE H|w

97he] AR T gl A=, ANl Z|EelM M
7} VE EE ERfE Ho|2E 340 g, A" 100 g2
T AARVE o8 EnfEAZ~ 2A9AE 9} VHE Enf
Ehx 23AE] F ok Zlo] o F£24 7|59 HI&
< Bwd A= Table 69 AAISFITH

gl &, ot ARe 23} A 7R BT HA
s ol§ EntEA2 2AFAEZE O St 3HEE
Hlgo] &2 A2 Yt ShollAs HARMEE
g3t THE A9AEPE B BRiokar S Hl8-0] 80.0%
(209), 71y ErtEA2 2FAEZE O BItal 3%

pS

AAzv g olg EupEss i 9 28 143

ok

F HIE0] 20.0%(5™8) 2 FA Q1 ZFol7t AATKp<0.001).
Foll tisiAe 7 2=9AE] 2hell §e3Q0 Afol= §ld
U AAxAE o8 BErEAZ 29V § Foal
ek 1 8(64.0%)°] 71E EntEA~ ~9AE) o £
T G H8(36.0%) BT =t Aot A9AE
o] ool HdiMes AIZRVE o8 EnfEAA
2OAE7 & o THE BlE0] 76.0%(199), 71
EnfEsze} 29AE7} B & o] EHThE HIE0] 24.0%
()2 F 29AE Zrell Fo31 Apol7h AATHp<
0.01). AREARl 7T o tisfii= HAXME o8& E
MPELS 2IAETE B F0s H1E(72.0%)°] 7hE B
ntEA2 29AEVE O Fohe HIE(28.0%)Eot 24
OS2 =3 THp<0.05).

oMY Al T B HE, AEQl J|aolA He
7} 7M=& EnlE Ho|AE 340 g AE 100 goE
THE EnfEALZSL AlFA FujEE VM ERfEAS
23 AE Y] HsF FHo zolE A= Hlugk 2y
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Table 6. Preference percentage of tomato sauce spaghetti using
natural seasoning and artificial seasoning

N=23
Characteristics Natural Artificial xz-test
Taste 20(80.0%) 5(20.0%) 14.69%**
Flavor 16(64.0%) 9(36.0%) 2.17
Harmony 19(76.0%) 6(24.0%) 10.52%*
Overall quality 18(72.0%) 7(28.0%) 7.04%%*

#4p<0.01, ***p<0.001

Table 7. Sensory evaluation of tomato sauce spaghetti using
natural seasoning and artificial seasoning

Characteristics Natural Artificial t value
Taste 4.87+1.22"  3.871.10 2.92%%
Flavor 4.78+1.09 3.91+1.44 -2.31%*
Harmony 5.00£1.35 3.91£1.59 -2.50%
Overall quality 4.74+1.36 3.91+£1.16 -2.22%

*p<0.05, **p<0.01
) Mean+SD(n=23)
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