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Abstract

The purpose of this study was to investigate the quality characteristics of tomato sauce, which is widely used in Western
cuisine, according to tomato variety. The plum tomato sauce treatment had the highest pH at 4.13 while sauces made with Seo
gwang and Young gwang tomatoes exhibited the lowest pH level of 4.07 (p<0.05). Sweetness was highest in the plum tomato
sauce at 9.80°Brix. This might have been due to the fact that the plum tomato variety was the sweetest among the different
tomatoes. There were no significant differences among the treatments in terms of reducing sugars, salinity, or viscosity. A color
difference analysis indicated that redness (a-value) was highest in the plum tomato sauce, which contained a high level of
lycopene. Sensory evaluations were performed by 15 professional panelists with scoring tests for color, flavor, taste, aftertaste,
viscosity, and overall acceptability. The plum tomato sauce received the best scores in every evaluation, except for viscosity.
These comparative results will support the development of better quality tomato sauce using plum tomatoes.
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1. A2 9 e

1. A M=

23 H 2UL Extra virgin olive oil2#] o]gjg] ALS
2 7% chsulEol A TSR, ASEIE (Y, 9
3, 34, plum BEUME | cherry BEUlE, ouf nfs2 &
T A 7 2 Aol 9 skl AR

Sauté onion and garlic with olive oil, about 12-15 minutes

0

Adding the tomatoes and tomato puree (600 g)

\

Simmering slowly for required time at 80°C for 45 minutes

0

Blending (2 minutes)

0

Strain (20 mesh)

\

Tomato sauce

<Figure 1> Procedures for preparation of tomato sauce
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o7 7}eks thsulEoA 20079 109 30Y0] AlxE A
2 Tk}, AT GIUFY BRLTS ABIHL,
White pepper= H|=+ PacificAl9] AlEoz2 H=F-8-ZAE
14 Felo] A8,

2. Tomato sauce HM=X=

EOlE AAL= Professional chef(7th edition)o|A] &
A& xsto] Azt EnfEs AE AlAsL Eof
E 255 ARESEGIt). (Table D} 22 599 YusS
H|3}o] stainless steel &7](X& 20.5 cm, =°] 11 cm)
ARESEIAL EUFE 0] A2 WS (Figure DI} 2

HFEH O 2 A 235} tH(Culinary institute of America
2002).

2 AoME sFAE HAIsk] tomato pureeE AME-
53t &2 H @ Uof| et nhsS sauté(4H])skaL 80°C
BEo 2EoA 458 A= simmering(A]HF)Fof,
blender(FE= A HMF-900 (F)3tdZ7])oA 28 A=
ZokE % 20 mesh®] Ao Wz AME-SIRIEE 57HA|9] B
nfE 2Edg 770 "dhHog AAE AF3 & 1000 mL

o] ARt 8710l Hot Y& (-18°C) H3HHA ARSI

Flo mu f{x

<Table 1> Formulas for preparation of tomato sauce

Ingredients
Tomato (g)  Tomato puree (g)  Onion (g) Garlic (g) Olive oil (mL) Pepper (g) Salt (g)
Seo gwang 3150 600 190 15 110 5 20
Young gwang 3150 600 190 15 110 5 20
Gwang su 3150 600 190 15 110 5 20
Plum 3150 600 190 15 110 5 20
Cherry 3150 600 190 15 110 5 20
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e TGRSl TR, F AW W pE, 8E
o e W o= Vekich, A% whu A} HeotE

BEOfEAAS] M= Mz} MT A (Chroma meter CR—
300 Minolta, Japan)2 ©]-&3fo] Wk (LZk: Lightness),
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B 43 Hgks eI, ojuf AME-H calibration
plate:= L Zko] 94,50, a 4ko] 0.3126, b o] 0.31919]
Ak,

5. pH
pHE pH meter(Sartorius AG PB-10, Japan)& AR
stol 2elsi, 33 24%e) BAGOR Lehhict

6. Z=(°Brix %)

GRS 22 1S HESel ZR4 10 mLo] AAIA
AL =0l S ALQof| A digital refractometer(Model PDX—
1, Vee Gee, USA)E ©]&3}o] 33] Whg Z7sto] ik
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A& 1 g& 4es] gol 508 3]Aste] ofm}gt of kol
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1, YdtdE ZAL

EutE FF (K%, 99, F, plum, cherry)oll W2 &
ntE A0 NP RS #ARE A3k (Table 2)9F T},
$B9] 3EFS cherry ERLE AAT) 88 25%% A,
o BOlE &4V} 88 89%2 &7 UEhgoL, Algd &
9] g2 F zfolE HolA] k9Tt

ZEHHAL 1,36-1.47%2] 912 Uepgon, 99 Evf
E 227 147%2 7P =) dEp oY, AlRE R
Z9] FHF2 Aol & HolR| ¢dtt, ZAY2 cherry &
utE AA7F 2.17%2 7V =9al, A EutE AT}
2.05%= Qo AlmZte]| & 2jolE Ho|A|= it
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<Table 2> Proximate composition of tomato sauce according to various tomatoes (%)
Tomarto sauce Moisture Crude protein Crude fat Carbohydrate Crude ash Energy (kcal/100g)
Seo gwang 88.78 1.38 2.05 6.29 1.50 49.13
Young gwang 88.37 1.47 2.08 6.56 1.52 50.84
Gwang su 88.89 1.42 2.14 6.08 1.47 49.26
Plum 88.40 1.40 2.10 6.68 1.42 51.22
Cherry 88.25 1.36 2.17 6.78 1.44 52.09
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<Table 3> Hunter’s color value of tomato sauce according to
various tomatoes

<Table 5> Sweetness of tomato sauce according to various toma-
toes

Hunter’s color value

Tomato sauce Sweetness (°Brix %)

Tomato sauce

L a b
Seo gwang  V44.74+0.22°  20.67+0.13°  24.58+0.22°
Young gwang  44.76+0.23"  20.93+0.19°  24.90+0.11°
Gwang su 44.73+0.14*  20.58+0.25°  24.84+0.04*
Plum 38.24+0.15°  23.16£0.23*  23.91+0.09°
Cherry 435240.16°  21.49+0.21°  24.00+0.10°
F-value 719.04%%%* 79.83%%* 41.25%

YMean£SD. ***p<0.0001
**Means in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.

<Table 4> pH of tomato sauce according to various tomatoes

Tomato sauce pH
Seo gwang Y4.07+0.01°
Young gwang 4.07£0.02°
Gwang su 4.08+0.01°
Plum 4.13+0.02°
Cherry 4.11+0.01°
F-value 11.02**

YMean+SD, **p<0.01
*®Means in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.

7b gl Ae® yehgt, 2ol dRels ARl 2
ApolE HolA| ghgrom, 2L 1.42-1.52%, AR =
49.13-52,09%°] 3T},

2. M

ErhE Zqol G2 EukE 200 MES 2ge 2
(Table 3)¥} g}, EVlE FHE EUE £20) LS X
S, o, W wokE 2710l RIHel Jol7t g,
plum, cherry EUIE AAQQE §91A Q] xlo)l& HJTH
(p<0.05). FH2 A YeR= agh2 plum, cherry BEULE
a27boll= FoAQ1 Apol7E UL, A, B, F Enf
E aigbole= 228l AtolE HolA| gskth(p<0.05). &
A= plum BEWFE 227} E7] Yt of= BEnfES]
T A42Ql Iycopene 7Fgo] theE EntES] H|S] 7] wf
¢l Ao® AtrE) bil2 G, F BEufE 287 7}
ESIL T AlETboll= oA Q] ApolE HolA| gtont
WA 2= Alm7kels 5221 ZolE EAth(p0.05).
Choi -5(2006) HHS H7I5E Hujgets A0 4 &
doll et Aol A Latat bak HPE Q] o] whet A
AF oz & Zol5 HolA| ohehal FH2ME Uel= agh
& A7Fol w5 5 9A vEidt Zle s B sl

rr

—4

Lo [ o

3. pH
EntE 440 pHe|| tigt Ai= (Table 4)%} At} E
e FRo] oE EntE AA0] pHE A, 9% EvtE

Seo gwang 17.93+0.15°
Young gwang 8.03£0.19°
Gwang su 8.13+0.17¢
Plum 9.80+0.20?
Cherry 8.67+0.12°
F-value 48.89****

YMean+SD, ****p<0.0001
*®“Means in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.

<Table 6> Reducing sugar and salinity of tomato sauce according
to various tomatoes

Tomato sauce

Reducing sugar (mg/g) ~ Salinity (%; w/w)

Seo gwang 152.37+1.46* 1.91+0.18"

Young gwang 52.98+1.17° 1.83+0.07°

Gwang su 53.16+0.89* 1.95+0.07°

Plum 54.54+1.41° 1.87+0.12°

Cherry 53.77+1.24" 1.91+0.07°

F-value 1.31 0.50
YMean+SD

*Means in a column by different superscripts are significantly
diff % signifi level b ’s multipl
ifferent at 5% significance level by Duncan’s multiple range test.

AT 4072 7P G X5 HYOoH, plum EUFE
AATF 4,130.2 7P =9k31 cherry BEUE AAQE G
o=l o]k GGLOLY, LhulA] WE AlRLIIE pC0,05
Gzl frelHel Aol HYL Ha & Kwak(2008)]
ATAE ETFESL 1 94T, ol BT
&, Mol bR B2Y BupEel oz Uy
ok wash

4, G

(Table 5)+= EVIE T/ e EvfE 2280 s
SA% dyo|r}, ButE 4240 Y plum EVRE &8
7} 9.80°Brix 0. & 7}AF &=9k3l, cherry EULE AAL 8 67
“Brix, T<= EOFE AAL 8 13°Brix, YT EOpE AAL
8.03°Brix, A3 EUlE AAX 7,93°Brixo & 71 Wk
of, BEOtE Aof A8 EukE FolA plum EUREZF 2k
4 Eobmo] uls) st A SREYEY), ol plum &
vzl ok Eoke wrh 2Rebalie] 7] fEel Aow
A},

6. &Y,

EntE &A0] gheigtnt, o] tigh A= (Table 6)
I Ay, EntE 440 Y plum EWLE A4
54 54% 71 =941, 99 EnfE A7) 52 98% 7F} W@
A b ot mE ARl folAl Aol it B
UHE 220 Qs ST it B BEUkE 2471 1.95



<Table 7> Viscosity of tomato sauce according to various tomatoes

Tomato sauce Viscosity (rpm)
Seo gwang 120987.30+535.40°
Young gwang 20387.30+£616.32
Gwang su 19387.33+559.33"
Plum 21375.00+£572.65"
Cherry 19820.70+717.32%
F-value 5.47*

YMean+SD, *p<0.05
*PMeans in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.

2 7P =4, 9% BEnte A7) 1,830 74 A U
Efgtoyt mE AlR7t §97l 2fol= §llet,

7. Bk

EntE ER70] T EulE &0 HeE 243 At
(Table 7)3} Zt}, Plum ERtE &A7F 7MY 22 JAEE
HAW, B BulE 22t 7P e RS Ryloy B
£ Amz] $ol2el Holi= gl Aow Uepdtt. o]
3 AT BulE FRo| UE R Aol gl Ao

8, &sH™ 7|gx E4 Hlu

EntES] FFo] WE BEvlE 229 Iy 7t Ao
{Table 8)3} Z+31 <(Figure 2)¢] diagram & YJERNIC}.

AL plum BEWFE A7 {FoHo R TP & ASE
£ HA, 9% BEvtE a0 F EnfE A7) 247
6.07, 59302 I H3rE HIATE G2 plum EULE
AT 7P =2 ASEE HYN G BEufE AAT)F 7L
Ao MEwE Heon P4 EulE AA9k= §0]F 9]
Zpo]7k gl (p<0.05), Boll QlojA% plum ERFE 42
7} 8.272 AT} 7V =9k11 A3 EulE A9} cherry
EntE a7t F-o02Q1 Zpol7t gllal F4 EnfE &
274 6,630.2 7 Wkt A% =20 A= plum
EOlE 4&A7) 8,130.2 AT w7} 7P =9F3l cherry, A
Y BukE 4ok felmel Aol Holx] ki LA
NELbol= §21298) Hol7} AATHpC0.05). A= B4
EUlE 247} 6,472 7V EO 7|EES AT Y B
B 447} 5.730.2 71 S VEfer mE ARkl
$o149l Aol molx] Qske}. AHHAEl FTEE plum)
M) cherry) BB EOIE 42 202 34 B7151

Abs T 3L plum, cherry, A% EUfE AAZlo|= {91481 2}o]
<Table 8> Sensory characteristics of tomato sauce according to various tomatoes
Tomato sauce
Sensory F-value
Seo gwang Young gwang Gwang su Plum Cherry

Color 16.67+0.98> 6.07£1.16¢ 5.93+1.10° 7.47+0.83* 6.87+0.83% 5.95%**
Flavor 5.87+1.30™ 5.40+1.12° 5.67+1.50¢ 7.67£1.29* 6.73£1.39® 7.36G*x*
Taste 8.07+0.80% 7.53+0.99" 6.87+1.13¢ 8.27+0.80° 7.800.77% 5.40%%*
After taste 7.87+1.13* 6.40+0.99° 6.53+1.06 8.13+1.06" 7.67+0.90* 9.01%***
Viscosity 6.13+0.99* 5.73+0.96* 6.47+1.13* 6.40+0.91* 5.87+0.74% 1.70
Overall-acceptability ~ 8.20+0.86 6.93+1.39 6.87+0.74° 8.47+0.64* 8.07+0.80° 9.91 %

YMeanSD, ***p<0.001 ***p<0.0001

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

Overall
acceptability

Viscosity

After taste

Flavor
—4— Seogwang
= Young gwang
—&— Gwang su
——Plum
—4—cherry
Taste

<Figure 2> Spider-web diagram of sensory characteristics according to various tomatoes
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7F §31tH(p<0.05).

oo 2uE T & Wl BErtES FRE et B
URE 420 9F 7|Sk F7F B3, HEE ALl A, &,
oh AR & A, kARl 7S] dijh B7ks plum B
UtE 27 AREAY] PEA 7] dief w2 7|e= |

52 Mol 31 9t

V. 29 9l A%
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o|F Holx| ¢ietal, ZEeof|A+= cherry, plum EWIE
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HCHp0.05). pHe A1, 9 ENfE &7} 4,072 7F
A ko WIOFY plum BEULE AATVF 41392 71 =7
UERAAL cherry EWHE &sob= [-0]2Q1 2to|7} glgle
U yA] 2= AlEZbolle p<0. 05504 912191 Zpo]
£ B4t} 9= plum BEOfE &A7F 9,80 °Brixe & 7}
e FAE Blet, ols EVE a2of 28H Enf
E FoA plum EntEZ} 7P B2 GEE AUl 7] o
el Ao g Algdnt, ST plum EULE &4V} 54 54
2 7P BAL, 9 BEukE &7 52,982 TP WA U
ROl mE AlRgk] G142l Aol glolth HEs
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B a7 7P e AES HYou BE ARl £9
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A ¥

S
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3= Bt AvE E
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