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Abstract

In this study, we compared the quality and sensory characteristics of 4 types of fresh tomatoes and 2 types of canned
tomatoes, and then determined the most preferred quality characteristics and tomato type for the production of tomato
sauce. The sample tomatoes were prepared by cutting after either peeling or heating for 5 min. Soluble solids were in
the following order: Italian canned >American canned, Cherry > Vitaking > Aranka > general tomatoes. The primary free
sugars were fructose and glucose, and we determined that fructose and glucose were the most prevalent sugars in the cherry
and American canned tomatoes. The total sugars, which were the sum of the fructose and glucose contents, were consistent
with the soluble solid contents. pH was measured in the following order: general > Italian canned > Cherry, Vitaking >
Aranka > American canned tomatoes. The most abundant amino acid was glutamic acid, and its content in the unheated
tomatoes occurred in the following order: American canned > Italian canned > Vitaking > Cherry>general tomatoes; how-
ever, after heating, the Vitaking tomato was followed by the American canned tomato. The lightness (L value) of the fresh
tomatoes tended to be higher than that of the canned tomatoes, and it decreased after heating. The redness (a value) of
the unheated tomatoes was in the following order: Italian canned > American canned > Vitaking tomatoes; after heating,
the Vitaking evidenced the highest values, followed by the canned tomatoes. The result of our QDA profile of sensory
characteristics according to redness, aroma, sweet taste, sour taste, palatability, and viscosity was in the following order:
Italian canned >American canned >Vitaking tomatoes, which evidenced the most balanced hexagonal shape. In the pre-
ference test, 2 types of canned tomatoes and Vitaking tomatoes were the most preferred among the fresh tomatoes. From
the correlation coefficients among the sensory characteristics, canned tomatoes were the most preferred for the production
of tomato sauce due to its high redness, flavor, palatability, and viscosity values. Vitaking tomatoes were the most

appropriate among the fresh tomatoes.
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Fig. 1. Four kinds of fresh tomato samples.
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4. pH X EM &H

7t A% ErtES pHE 714 2@ EF FLaA Al
3l Ar&ol-S pH meter(Mettler Toledo, Swiss)& A&t &
AT T A B E W R Mt Ao S 5
mLE pH 83°] € w71x] 0.1 N NaOHZ A& 3} citric
acid®] Fo2A HAJSFATHAOAC, 2005).
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71 AE Entge] fFld2 Al 5 g /7T 20 mLE
7V 187 £l AAERRE & dojl AFdE AR

2 Ag-3te] HPLC(Hewlette Packard 1110 liquid chromato-
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Table 1. Operating condition of HPLC analysis for free
sugar of 6 kinds of tomatoes

Column Zorbax carbohydrate column

(4.6x250 mm, pore size 5 um)

Mobile phase 75% acetonitrile(v/v)

Flow rate 2.0 mL/min
Injection 1 xL
Detector Hewlett Packard G1362A RI detector

Table 2. Operating condition of HPLC analysis for free
amino acid of 6 kinds of tomatoes

Column PF column cation exchange resin
Mobile phase 0.2 N lithium citrate buffer
Mobile phase Pump 1 : Hydroxide

Pump 2 : Ninhydrin
Flow rate Pump 1 : 0.35 mL/min

Pump 2 : 0.30 mL/min
Injection volume 20 «L

Detector Channel 1 : 570 nm

Channel 2 : 440 nm

7. Mz £X

7t AF ErtEe] M=E MxHA(Minolta RS-232C, Ja-
pan)& AH&-3l Lik(lightness), agk(redness), bak(yellowness)
& S, ol AHgE EFUwe) ghe 1-97.22, o
0.02, b=1.74c}.
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BEE AL 33 wtEsle] A3 &, A gREE
UERARITE 2F AfelA d& Ao SPSS 12.0 versiong
°]83td one way ANOVAE 4 A|5}%] 1 Duncan's multiple
range testE AAI81 p<0.05 =AM FoA AE 2D AT
HAE Lol
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A2 nFEo] o] FTVME Aoz AZHAT
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= HFAF B2, e, vER] ERfE 59| o2 JlEA
EntE ko] oAt Bt e & M nERE
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718 A% EvtEo] pH 2 FA4ke] A7 Table 494 Z2th
pHS| 7% 4vt EntEV} 74 w9k, ol it 32>
&, HEE>oliyusAt B2d ErlEe] $olglon, 7}
EF| o] /HEHET Thh 7S THTable 4). 4L
18R] S e EntET} 0.80%E 7P Bskn Uduk B
TEZE 040%2 7Y wsken], JME S ok Enlg
(0.60%)2 Al&feta FAHLR FA Aolgle] 0.80~
0.87%°]131tk. AR pHell Hlste] A|g17ke] Aol 7t A v
Ehz] ggton], 71 & pHe| Aol Wil th F0)
sttt ol¢} 2 A= 7 1y R Ao} FUEA
7FEAl TR AAR A3 {714F ko] F7181 7] wjEel

AL R B7AH AT

Table 3. Total soluble solid of 6 kinds of tomatoes be-

fore and after cooking (%)
Sample Before After
General 4.00:£0.20° 5.67+0.12°
Cherry 7.53+0.12° 9.13+0.12°
Aranka 5.73+0.12° 8.00+0.00
Vitaking 7.27£0.12° 8.93+0.12°
American canned 7.6020.00° 9.200.00°
Italian canned 7.87+0.12° 9.47+0.12*

Mean=SD(n=3).
*"* Means with different superscripts in the same column are
significantly different(p<0.05).



968 3 o

718 A% EvtEe] {37 F9] A= Table 59 72
t}. HPLC9| Z 3} fructoseS} glucoseTro] AZ&E o] ErtES]
T8 FEE2 fructose?} glucoseQ! Ao 2 AAEAL 714
A BEolES fructose THE WS ErFES} 216 ¢/100 g2
7P 33, teel PsAt B2 211 g100 g, MIER
2.04 g/100 g, o7t 1.64 g/100 g, oJelelst B2} Ant

EnEEs A A2 2A89 T Glucose T3-S olH| 2]
Ak Bx"o] 254 /100 g 2 7P wka, vheel Bt B

23 230 g/100 g, W& 1.80 /100 g, BIE} 1.68 /100 g, ©}
@7} 1.39 /100 g, Yut EvlET} 110 g/100 g &2 71 2@
ket

Table 4. pH and acidity of 6 kinds of tomatoes before
and after cooking

pH Acidity(%)

Sample

Before After Before After
General  4.66+0.02° 4.50£0.01° 0.40+0.00° 0.60+£0.00"
Cherry  436x0.02° 4.28+0.00° 0.80+0.00° 0.80+0.00°
Aranka  4.1840.01° 4.1120.01° 0.67+0.12° 0.870.12°
Vitaking  4.35+0.01°  4.25+0.01°  0.60+0.00° 0.80+0.00°
American 4.13+0.01° 4.1320.01° 0.60+0.00° 0.80£0.00°
canned
Italian  4.39+£0.01" 4.36+0.01° 0.60+0.00° 0.80+0.00°
canned

MeantSD(n=3).
*7® Means with different superscripts in the same column are
significantly different(p<0.05).
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71d & EvtE9 fructose S e EvLET} 295 ¢/
100 g2 714 Egko), HIER)(2.89 g/100 g) 2 mI54t
E28 ErlE(2.87 g100 gy} BAFLE {oHQl Aole
giglen g ol oleEit XY, W EntES &
o2 velgtl Glucose T olglel4t B29 3.92 g/100 g,
u]=2At 23 331 g/100 g, WS 2.50 g/100 g, ¥IEP 2.31
2/100 g, o}t 1.96 /100 g, Lt ERLE 1.59 /100 go &
o2 Jehgrh

o] fructose?} glucoseE 33t FH2
Ez>olg g4t EXA>UE>HEF>o TN EntE
9] o nFAt 52 ErfE] ko] P Estom,
7+ n¥ R Aol Uk 7t F AR /T
3 23 el ke 7R 2R ALt kel 29
o} BT o] fol 23t Ao o FHUTh

4. Reloto|iat B2

718 A% Erntge] fEolu it $3 2 Table 6%
2t} EnlEe) #8 o] =2k glutamic acid, GABA( 7 -ami-
nobutyric acid), aspartic acid®] £22 FHE] Y AR
el on, glutamic acid®} aspartic acid2} 22 ofn]icito]
Enlge] shdul(gm)E FASHe A2 AAEJ ol
22 ADE Lee er al(1972)2] AH o= A 319 o, 714
3R] o Ak EnlEQ] glutamic acid9} aspartic acid®] &
Ze 7h7} 13.67 mg/100 g, 5.73 mg/100 g & £ A7 4yt
EnlE 29} 9] 19.65 mg/100 g, 5.12 mg/100 gBH= &
AVetithLee ef al 1972). 71 Bo] #HH glutamic acid®]
A% 719 AdE o)t BEY 4576 mg/100 g, vt
E%¢ 3647 mg/100 g, VERY 33.73 mg/100 g, & EFfE
2741 mg /100 g 52 &ollon, 718 Fdx oleat B

Table 5. Free and total sugar of 6 kinds of tomatoes before and after cooking (g/100 g)
Before After
Sample Free sugar Free sugar
Fructose Glucose Total sugar Fructose Glucose Total sugar
General 1.47£0.12° 1.100.02 2.57 2.1120.03 1.59+0.01 3.70
Cherry 2.16+0.03° 1.80+0.02° 3.96 2.95+0.11° 2.50+0.01° 5.45
Aranka 1.64+0.03° 1.39+0.01° 3.03 2.40+0.02° 1.96+0.02° 4.36
Vitaking 2.04+0.04° 1.6820.02° 372 2.89+0.04° 2.3120.03 5.20
American canned 1.48+0.04° 2.54+0.02° 4.02 2.2240.02° 3.92+0.03° 6.14
Italian canned 2.1120.02% 2.30+0.02° 441 2.87+0.03" 3.51+0.06° 638

Mean+SD(n=3).

>~ Means with different superscripts in the same column are significantly different(»p<0.05).
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Z3o) 65.73 mg/100 g & 7FF =31, TS HER] 49.81 mg/
100 g, PI=A 523 EulE 46,63 mg/100 g 59 <solUth
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(48.44)°], olelglat E2H 2.1 T EukE(40.99)7}
7P Sttt A% Bulg Sol W EnlES] Liko] ¥
< AL g ERE A5 H|ste] Healo] a7} vhek
EFABRA7] WE] Aoz YA 1D ol dut
52.04, ¥|E}) 40.87, ol&H7} 39.12, WM& 37.60, o|EfElAt B
Z¥ 3510, v|54F 528 EvlEE 33.592] <=o|t}. ot
7he 53] 71E9A 683002 A EFE 7MY Hgto) g B
A A A% v A6k BEnfEs 21 mE W)
71 At ke Folle b A waste] Lk 7ast
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FZH 2592, HIE] 18.16, WS EnlE 14.649] 0]
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7P Skt b Foll= wEl] EntEr) 23.892 7P &
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Entge] FAwrt 7bg gtk 243 BEvpge] B9 7}
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o} lycopene¥} carotene®] ¥@<| Z7}1=7)(Thomson et al 2000)
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Fig. 2. Color value of 6 kinds of tomatoes before and after
cooking.
#7® Means with different superscripts in the same bar are signifi-
cantly different(p<0.05).
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6. TSHA}
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HER], 48t Enlge] oz 71 Aoz el ne
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Fig. 3. QDA profile of sensory characteristics of 6 kinds of
tomatoes after cooking,
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Table 6. Free amino acid of 6 kinds of tomatoes before and after cooking (mg/100 g)
Amino General Cherry Aranka Vitaking American canned Italian canned
acid  gicd AC? BC A BIC A BIC  AC BIC A BIC  AC
P-Ser 0.19 0.39 0.31 0.59 0.23 0.23 0.10 0.38 0.38 0.49 0.28 0.43
Asp 5.12 7.56 5.60 7.75 3.96 5.78 6.50 9.50 18.29 23.50 18.91 27.26
Thr 0.79 1.10 0.86 1.22 0.67 0.36 0.17 0.75 2.20 2.86 2.55 3.66
Ser 1.54 2.12 1.69 2.34 0.85 0.62 0.46 0.91 2.52 3.24 332 4.79
Glu 19.65 30.53 2741 38.52 19.35 27.87 33.73 4981 3647 46.63 4516 65.78
Ala 0.58 0.73 1.50 2.07 0.81 1.03 1.07 1.37 433 5.51 9.78 13.99
Ile 0.53 0.70 0.59 0.72 045 0.60 0.05 0.22 0.83 1.06 1.02 1.43
Leu 0.45 0.54 0.56 0.63 0.08 0.68 0.47 0.20 0.89 1.12 0.96 1.35
Tyr 0.40 0.56 0.39 0.44 0.16 0.00 0.05 0.10 0.89 1.15 0.77 1.11
Phe 1.04 1.45 0.97 1.26 0.64 0.39 0.66 0.66 331 429 337 4.83
GABA 11.14 16.27 6.13 8.11 6.33 9.13 6.25 8.85 15.72 19.91 17.51 25.18
NH3 0.55 0.88 1.16 1.99 0.70 0.34 0.37 0.17 3.85 4.94 4.82 6.95
Lys 0.64 0.77 0.93 1.21 0.78 0.96 0.66 0.69 1.44 1.81 1.73 2.50
His 0.74 1.02 0.78 1.11 0.74 1.00 0.26 0.27 1.54 1.93 1.69 241
Arg 0.42 0.41 0.59 0.77 0.31 0.16 0.35 0.50. 1.40 1.75 2.01 2.92
Total 43.78 65.03 4947 68.73 36.06 49.15 51.15 74.38 94.06 120.19 114.48 164.59
Y B/C: Before cooking.
2 A/C: After cooking.
Table 7. Preference test of 6 kinds of tomatoes after .9.‘2-3‘ 3&1 48
cooking
p— NYE EvbE 4EES §2Y 2% F 6FRS Evhsel
Color Flavor Taste preference Zz3 A7t 02 BErlEe 273 9 #A5A BEQS vus}
. ) Bl & 3] En A Az HAe £4 &
General 1926045 2775116 2.695155% 21se12p¢ O SPIARECl AR EhE el H=e] 34 5
b b a L 9% FRE gobuginy AR mekee] AAE AAst
Cherry 3.00£1.00° 2.54+1.05° 2.08+1.04" 2.07+1.18 5 mm’ ERER =t S 3 W EntES sE7F Zof
Aranka 31580907 3.08£1.04° 3.00£1.47° 315134 Bo| 7ia BollM HgEle] Al ARESGT) 1 A, Evb
Q. =2 P H}
Vitking  477:083° 423:072° 431:005" 423083 = /M8 AWEE olHed grebvisd gau-
b  uEbodzban Ertgel itk Fa fewe
Ameri 31£1.03° 4.07+1.25° 3. 99 4. .02° L i
Caz;l::n 331037 40741257 38551997 4.3842.02 fructose 9}t glucoseSIE=Hl, fructoser= ®& EWHEZL glucose
ol B2y mrkEst 71 el geslln 29
Italian 523£123°  4.92£1.60° 5.15+1.62°  5.46+1.66° Eo] o] 7b¢ gk} oS T8 295 7heA 13
canned B gekol Avtel TUSIYIT) pHE Yub-olHigdit BxE>
MeantSD(n=3). HEg, Blep>olgtybul Sl B2 ErpEe] otk B

Means with different superscripts in the same column are
significantly different(p<0.05).
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Table 8. Pearson correlation coefficients among sensory characteristics

Overall Red- Sweet Sour Palat- L Color Flavor Taste
preference ness Aroma taste taste ability Viscosity preference preference preference
Overall preference  1.000
Redness 0.599 1.000
Aroma 0.552 0.644 1.000
Sweet taste 0.296 0.627 0.517 1.000
Sour taste 0.191 0.288 0.257 0.221 1.000
Palatability 0.404 0.515 0.494 0.505 -0.059 1.000
Viscosity 0.455 0.713 0.563 0.490 0.348 0.366 1.000
Color preference 0.580 0.690 0.688 0.504 0.266 0.485 0.530 1.000
Flavor preference  0.691 0514 0.447 0.302 0.088 0.253 0477 0.536 1.000
Taste preference 0.842 0477 0.399 0.208 0.109 0.336 0.325 0471 0.596 1.000
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