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Selection of Tomato Cultivars for Canning Use

Masanori Miyazaki, Seiichi Miya, Masakazu Oku, Hiroshi Sato,
Takeo Kida and Masaru Wakasa

Canned tomatoes (solid pack) are being consumed in considerably large quantities as a cooking
material, but have not been produced in this country and almost all of those have been imported.
A recent trend is to produce canned tomatoes in this country with the development of various
food service industries. Qualities of canned tomatoes, which consist of only the peeled fruits and
juices, depend on characters of raw tomatoes, consequently, breeding and selection of tomato
cultivars which are suitable to the climate in this couniry are being requested.

Desirable conditions of raw fruits and canned tomatoes are as follows. Fruits with a small scar
of calyx detached, thick mesocarp, small number of seeds, high firmness, high Brix, high acidity,
deep red color and without whity part at calyx-end. No appearance of white vascular bundles
and smoothness on the surface of peeled fruits were also desirable. Aliernations of red color and
the taste of canned tomatoes by cooking are also undesirable.

This study was carried out to investigate the fruit characters of 79 cultivars for canning use
introduced from U.S.A., and to select the tomato cultivars which are suitable to growing in this
country.

From the results obtained, it was determined that 5 cultivars, namely, ‘Knox’, 'VF134-1-2,
‘Peto76’, ‘Peto81’, and ‘Europeel’, satisfy most conditions of canned tomatoes described above.
From taste tests, it may be concluded that the canned tomatoes made from these 5 cultivars and
the tomato sauces made from the canned tomatoes were comparable to imported canned tomatoes.
As to sour sauces made from these materials, different evaluations (desirable and undesirable)
were given. There was a tendency of taste testers to prefer sweetl sauces to sour sauces. ‘Knox’
and ‘Europeel’ showed high Brix and high acidity, and *Peto76’ and ‘Peto81' showed high Brix and
moderate acidity.
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Fig. 1 Correlations among fruit characters of tomato cultivars for processing

Table 1. Relations between fruit shapes and characters of tomato cultivars for processing

Fruit shape  Fruit Diameter Thickness Number ‘Degreg Degrezz Brix Acidily
weight of scar of mesocarp  of seeds of red of
uf calyx color firmness
detached
(gffruit) (mm) (mm) (number) (%) (%)
Hruit
Oblate 9] 14.9 7.0 102 2.6 1.9 4.8 0.41
Globe 78 11.8 7.0 92 2.0 1.8 4.3 0.39
Square 61 8.4 7.8 65 2.2 2.6 4.3 0.41
Pear 45 5.1 7.1 57 2.4 1.4 4.6 0.40
Cylindrical 50 5.7 6.9 1 2.0 1.6 4.2 0.40

sk Degrees of red color and firmness were tested by sense and valued by scoring | puint: low character 2 points: moderate character
3 points ; high character
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Table 2. Fruit yields of tomato cultivars for processing (10 plants)

Yield Fruits damaged Fruits for

by disease processing
) suitability

Cultivar Number Weight = 'Number Percent’ ‘Weight “Percent’

of fruits of [ruits of fruils  of fruits of fruits of fruits
(number) (Kg) (number) (%) (Kg) (%)
1 Cai-) 620 34 590 49 14 41
2 Knox 1450 70 650 31 39 56
3 Pacesetter 490 780 55 580 43 23 42
4 VF105-] 700 48 600 46 26 54
5 VF134.1-2 1320 8l 320 20 44 54
6 Euromech 1360 63 530 28 33 52
7 Petomech 880 48 830 49 25 52
8§ Earlystone 740 53 250 25 16 30
9 Earlypeel 1260 60 540 30 32 53
10 FM3032 1750 3! 290 14 56 79
11 UC82C 1200 48 560 32 36 75
12 Pelo 73 1560 81 490 24 39 48
13 Peto 76 1360 92 340 20 58 63
14  Peto 81 1100 69 670 38 38 55
15 Peto 86 1350 72 410 23 43 60
16 Petv 94 1170 3 310 21 47 64
17 Peto 98 1010 55 580 36 3l 56
18 Campbell 37 950 58 430 31 25 43
19 Venczuela 420 26 790 65 7 27
20 Hypeel 244 1160 71 850 42 43 61
21 Morioka 16 1510 58 710 32 26 45
22 Napoli VF 1090 31 1620 60 14 45
23 Roma VF 580 31 970 63 19 61
24 Ventura 2260 76 700 24 45 59
25 Europeel 1260 50 530 30 26 52
26 Hypeel 229 1500 71 750 33 39 55
27 Empera 390 54 360 48 24 44
28 Hyround 790 58 520 40 27 47
29 Hybrid 31 740 53 450 38 32 60
30 Red Rock 910 71 280 24 41 58
31 Wase Daruma 1260 65 540 30 37 57
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Table 3. Fruit characters of tomato cultivars for processing

Fruits Diameter Area of Thickness Thickness Number Degreé Degre:‘ Brix Acidity

Cultivar weight  of scar part of  of mesocarp of exocarp of seeds of red of
of calyx under color firmness
detached calyx
{g/fruit) (mm) {mm?) (mm] {mm) (number) (%) (%)
( {fruit
1 Cal-J 68 9.3 12 9.0 2.6 78 2 3 4.3 0.37
2 Knox 12 6.5 9 7.9 2.1 88 3 2.5 4.5 0.39
3 Pacesetter 490 82 5.0 28 9.4 2.4 83 1 3 4.3 0.33
4 VF105-) 80 10.3 20 8.2 2.4 61 2 2.5 4.2 0.31
5 VF134.1-2 84 7.3 22 8.5 2.4 55 3 2 4.4 0.35
6 Euromech 70 7.3 40 7.4 2.2 39 2 3 4.3 0.33
7 Petomech 80 7.0 32 7.2 2.3 32 3 2 4.0 0.37
8 Earlystone 100 1.8 42 7.5 2.8 64 3 3 3.8 0.32
9 Earlypeel 52 5.0 27 6.3 2.3 74 2 2.5 4.0 0.40
10 FMC 3032 80 8.0 24 7.3 2.7 57 3 2 4.0 0.36
11 ucg2cC 74 7.0 26 7.5 2.4 200 3 3 4.0 0.37
12 Peto 73 94 6.8 24 7.0 1.9 55 1 3 4.0 0.35
13 Peto 76 84 6.8 38 9.0 2.8 72 2 3 4.6 0.35
14 Peto 81 84 8.5 30 7.8 2.4 75 3 3 4.3 0.36
15 Peto 86 72 6.5 36 7.9 2.8 45 2 2.5 3.9 0.31
16 Peto 94 82 9.3 28 8.0 2.6 75 2 2.5 4.1 0.35
17 Peto 98 74 8.0 18 7.3 2.6 60 2 3 4.0 0.37
18 Camphell 37 78 8.8 30 6.0 1.7 71 3 2 1.0 0.41
19 Venezuela 56 6.8 18 8.5 2.7 61 1 1.5 4.6 0.35
20 Hypeel 244 70 6.3 30 7.7 2.8 77 1 1.5 4.1 0.36
21 Morioka 16 48 5.5 13 7.2 2.1 63 2 2 3.9 0.35
22 Napuli VF 54 4.7 9 8.1 2.0 61 2 1 4.5 0.35
23 Ruma VF 64 5.4 32 7.8 2.3 57 2 1.5 5.0 0.35
24 Ventura 50 4.3 32 7.5 1.8 75 2 1 4.4 0.39
25 Europeel 58 5.0 7 7.3 2.3 2 2.5 1.5 4.8 0.41
26 Hypeel 229 58 5.0 29 6.3 1.8 7 2 1.5 4.0 0.38
27 Empera 128 18.8 26 7.5 2.5 98 3 1.5 4.0 0.36
28 Hyround 86 9.5 24 7.7 1.8 107 2 2.5 4.2 0.42
29 Hybrid 31 92 9.5 6.7 2.1 81 2 2 4.0 0.35
30 Red Rock 96 10.0 34 7.0 2.3 105 2 2.5 4.0 0.36
31 Wase Daruma 78 10.0 28 6.0 1.9 124 3 1 4.0 0.37

¥ Degrees of red color and firmness were tested by sense and valued by scoring

| point : low character 2 points : moderate character 3 puints : high character
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Table 4. Brix of fruits of tomato cultivars for processing (%)

Harvesting time

Cultivar
Beginning Mid End Mean

*
Roma VF 5.1 5.4 5.7 5,40 a
Europeel 5.4 5.3 5.2 5.30 ab
Peto 98 4.6 5.2 5.5 5.10 be
Knox, Peto 94 4.7 5.1 5.3 5.03 bed
VFI134.1-2 5.2 4.8 5.0 5.00 cde
Peto 76 4.9 5.1 4.9 4,97 cdef
Peto 81 4.6 5.0 5.1 4.90 cdefg
Morioka 16, Venezuela 4.6 4.9 4.9 4.80 defgh
Earlypeel, FMC 3032 4.7 4.6 4.8 4.70 fghi
Cal-J, VF105-J } 44 47 4.9  4.67 ghij

Campbell 37

Ventura 4.4 4.4 5.1 4.63 ghijk
Euromech 4.3 4.4 5.1 4.60 hijkl

Petomech }

. 4, 4.9 .50 ijkl
Pacesetter 490 4.2 1 4.50 ijkim

Wase Daruma 4.4 4.6 4.3 4.43 ijklmn
Peto 86 4.5 4.0 4.4 4.30 jklmno
Peto 73 3.9 3.9 4.6 4.13 o
ucs2 C 3.8 4.0 4.4 4.07 o

*
Mean 4,539 4.74"  4.94% 4.74

3k Means with different letters are significantly different
at 5% level by Duncan’s multiple range test

Table 5.  Acidity of fruits of tomato cullivars for processing (%)

Harvesting time
.

Cultivar - —
Beginning Mid End Mean

Wase Daruma 0.42 0.53  0.44 0.463 a
Europeel 0.45 0.50 0.41 0.453 ab
Campbell 37, Peto 98 0.49 0.46 0.40  0.450 abc
VF134.1—-2, Peto 94 0.47 0.43 0.41 0.437 abcd
FMC 3032 0.41 0.46 0.42 0,430 abcde
Roma VF 0.42 0.46. '0.39 0,423 abcdef
Knox 0.46 0.42 0.36 0.413 bedefg
Morioka 16, Ventura 0.42 0.41 0.39 0,407 cdeigh
Peto 76, Petomech 0.42 0.43 0.36 0.403 defghi
Earlypeel, Euromech 0.39 0.43  0.37 0.397 defghij
Cal-J 0.44 0.41 0.33 0.393 defghijk
VF105-], Venezuela 0.40 0.38  0.37 0.383 fghijkl
Peto 73 0.43 0,37 0.34 0.380 fghijkim
ucs2 ¢ 0.36 0.42  0.34  0.373 ghijklm
Peto 81 0.39 0.37 0.35 0.370 ghijklmn
Pacesetter 490 0.36 0.35 0.31 0.340 Imn
Peto 86 0.39 0.33  0.29 0.337 mn
Mean 0.420"; 0.422* 0.376% 0.406

K Means with different letters are significantly different
al 5% level by Duncan's multiple range {est
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Table 6. Peeling of fruits of tomato cultivars for processing

Firmness  Percent of lruits Difficulty of peelin;z Degree of appeuranc’e
of fruits weight after peeling of vascular bundle
on the fruit
Cultivar Hlanching time Blunch.ing time Blanching time
15sec 30sec 15sec  30sec T5sec  30sec”
"] (%) (%)
Cal-] 510 94.3 94.3 2 3 3 3
Knox 520 93.4 92.6 3 3 2 3
Pacesctter 490 593 94.5 91.1 ! 2.5 3 3
VI'105-] 535 93.5 90.5 3 3 3 2.5
VII34.1 2 483 9.4 92.7 3 2 3 3
Euromech 520 96.2 90.0 3 3 2 3
Petomech 535 94.7 92.5 3 3 3 3
Farlypeel 403 95.1 92.3 3 3 1 2
FMC 3032 530 92.6 92.1 2 2.5 3 3
uCs2 ¢ 628 96.1 93.7 3 2 2.5 3
Peto 73 533 97.2 95.4 3 3 3 2.5
Peto 76 510 94.9 92.3 2.5 3 3 2
Peto 81 612 94.9 93.2 3 3 3 3
Peto 94 610 95.0 92.6 3 2 2.5 3
Peto 98 538 95.9 91.8 3 3 3 3
Venezuela 370 94.1 89.5 3 3 3 3
Morioka 16 433 93.9 89.8 3 4 1 3
Roma VI 403 97.6 96.0 3 3 3 |
Ventura 393 93.2 89.7 3 3 1.5 1.5
Eurupeel 437 94.9 91.0 3 3 2.5 2
Wase Daruma 443 94.1 90.7 3 3 2 1.5

%k Difficulty of peeling and degree of appearance of vascular bundle were tested by sense
and valued by scoring

1 point : low character 2 puints : moderate character 3 points: high character
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Table 7. Valuations of fruit characters of tomato cultivars for canning
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% Measured values of fruit characters were revalued by scoring to get indicators: fur selection.

| point : low character

2 points : moderate character

3 points : high character

Table 8. Number of flowers and [ruit yields of tomato cultivars for canning (per one plant)
Number of ﬂowersAat flowering time Yield at harv‘esling time
Cultivar “Number of Number of buds Number of ~  Number Weight Fruit weight
flower cluslers per cluster total flowers of fruits  of fruits

{(number) (number) {(number) {(number) (Kg} (g/fruit)
Knox 62 8 291 224 10.3 46
Peto 76 101 6 255 223 12.9 58
Peto 81 90 6 250 258 14.3 56
Europeel ‘142 5 249 205 7.1 35
Ventura 172 8 454 368 13.4 36
Wase Daruma 145 8 290 260 13.9 54
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Table 9. Valuations of canned tomato and tlomato sauce

Canned tomato Tumato sauce
s - ~ —_——
Brix Acidity pH Reducing Lycopene Seed Appearance Appearance
Cultivar sugar and and
Eating quality cating quality
(%) (%) (%) (mg)  |cumber \'
INGdcan]
Knox 6.2 0.44 4.4 2.3 9.4 438 Deep red Red

Tasty, Sour {I)esirahlc
Undesirable

VFI34.1 -2 6.0 0.40 4.3 2.3 9.4 179 Deep red Red
Tasty
Europeel 6.2 0.49 4.3 2.3 9.0 436 Deep red Devp red
Saur Tasty, Sour  [Desitable
Indesirable
Peto 76 6.1 0.42 4.4 2.3 9.2 154 Deep red Red
Tasty, Sweet, Desirable
Wase Daruma 5.7 0.40 4.4 2.2 7.9 510 Red
Imported A 5.6 0.33 4.4 2.2 9.5 44) Red, Rexd
Vascular bundle
Sweel Tasty, Sweet, Desirable
Impurted B 6.5 0.48 1.3 2.5 13.8 353 Red
BBroken

%ﬁ-g— &L 6 iz, b Table 10. Contents of free amino acid in canned tomato (mg%s)

ThV-2BEH, B

Amino acid Imported A Europeel Peto 94
BRL. SHRLT, €3,
) N Lys 5.93 10.04 8.41
b 1o o it B His 4.04 5.90 6.35
Fvbk ‘A", ‘B’ NHs 13.41 13.10 14.01
A U, TR Arg 4.78 10.54 9.56
. Tau 0.36 0.72 1,04
Table 9 ® & B H T, Asp 102.26 93.55 112.02
¥R, Vo 3R Thr 1.06 2.06 0.86
= Ser 18.67 23.83 24.73
WIROEREIC b FS Glu 368.74 497.65 450.57
?‘J\@Bn\ ﬂﬁ%ﬁﬁk Pro - - -
g ocn " Gly - 5.38 3.87
‘BT ZBRVTEE Ala 27.24 6.31 17.14
Th-12. UHUBEE, Cys - - -
ﬁ%‘cob\fli\ §@]\ Val 3.62 4.09 3.99
I . Met 0.50 1.34 1.99
m ‘A’ 530, 33% T, lleu 3.1 4.45 3.45
H®K 2R UIDITK L, Leu 3.40 4.69 4.34
. N Tyr 3.04 3.96 3.00
[#)
Europeel’ i 0. 49% Phe 17.68 22.40 20.03
T, B2, Total 577.84 710.01 685.36
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g AAD2 DTNz, ‘Peto76 ' PHIAG ‘A’ 2ifie Ald ‘Europeel’ 2 Bk Asih4 ¥ % & =&
U, —RICTAER, HEDOH 2EEBHHENLEAMIZH -1, RIDABIKBNT, [BEOMEH F
vhZaAY 2RELE] LOHEBEOBRY L. BEOSE VG 28K U T 1205, BKITOWTIE,
HEE. HEBA, BERIIAZTIhONE T, »OBAMICLEIFBRLE L5 Th A,

b= bOKRITIZTNVE L UEVBEETSE, ZCLT, BEMFOEHRT I BEIBERAIEL.
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T I/ BIENE» ST,
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D5 HEREEKLIC,

BEE B b v b OBBEIEIL . REIIAY - FRARICERY, @ENECLEO, T8 B
3R - RBBERICBRN U, MBIRICECBILBLETET,
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1 BEFH b~ ~O@EEME 2 EET 20T, FICKBE» SEA LTS 2. BELI,
2 ZOFER. ‘Knox’. ‘VF134+1-2', ‘Peto76’, ‘Peto81" 54 O ‘Europeel’ ® 5 SEHEFAH b
7 rDOEGERLEHOBEETABLTHE EZEACNI,

3 ChoDREOBEE M- FEL R bV — 2DOHEIZHABIE b= Mk TH B T L1378 Hh
>12, U UBEBBRDMEWN b= b Y — A TGS N, —RICERDOF O GEE, Ak, HEKO» 3
SEBFENAIERICH -T2, FRINTTSHED S 5, ‘Knox” & ‘Europeel’ i1Z28E ., BEE L}
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