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Abstract

The purpose of this study was to screen desirable yeast strains for alcoholic fermentation of tomato paste without
sugar addition. The moisture, crude protein, crude fat, ash, and soluble nitrogen contents of the tomato paste (25
°Brix) were found to be 67.33%, 1.90%, 0.03%, 0.02% and 30.72% respectively. Free sugars found in the paste
were fructose and glucose. Most abundant free amino acids of the paste were glutamic, aspartic, and y-aminobutyric
acids. Total seven yeast strains (Saccharomyces cerevisiae KDH (TWA), S. cerevisiae Lalvin ICVD-47 (TWB),
8. cerevisiae Lalvin RC-212 (TWC), S. cerevisiae Lalvin K1-V1116 (TWD), S. bayanus Lalvin EC-1118 (TWE),
8. cerevisiae Enoferm (TWEF), and S. cerevisiae DJ97(KCTC8842P) (TWG)) were tasted for alcohol fermentation
of the tomato paste. The highest alcohol content (8.2%) and the lowest residual sugar content (13.25 °Brix) were
observed in the tomato paste fermented using the S. cerevisiae Lalvin ICVD-47 strain (TWB) after 3 day and
4 day of fermentation, respectively. Sugar and reducing sugar contents, and pH of the tomato paste were not remarkably
affected by the difference in yeast strains used, showing 13.25~13.45 °Brix, 28.37~28.48 mg/mL, and 4.43~4.54,
respectively, after 4 day of fermentation. Color and total acid content were significantly affected by the types of
yeast strains and fermentation time, but the numerical changes were negligible. These results indicate that TWB
would be the suitable strain for alcoholic fermentatiom of tomato paste based on its highest alcohol production
and the lowest residual sugar content produced during fermentation.
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Table 1. Proximate composition of tomato concentrate

(unit: %)
. Crude N-free
Sample ~ Moisture protein Crude fat ~ Crude ash .

Tomato 73349 850 190+0,05

concenirate 0.03£0.00 0.02:0.00 30.7241.26

Walues are expressed as meanstSD (n=3).
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Table 2. Free sugar contents of tomato concentrate
(unit: g/100 g)

Free sugar Tomato concentrate
Xylose ND"
Fructose 1042+0.47”
Mannose ND
Glucose 11.10£0.51
Sucrose ND
Maltose ND
1)ND, Not Detected.

MWalues are expressed as meanstSD (n=3).
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Table 3. Free amino acid contents of tomato concentrate

(unit: mg/100 g)
Free amino acid Tomato concentrate
Aspartic acid 217.32+12.54"
Threonine 33.14£1.09
Serine 41.832.85
Glutamic acid 814.70£23.46
Glycine 9.03+0.81
Alanine 45.92+1.95
a-aminobutyric acid 8.24+0.54
Valine 34.3342.15
Methionine 10.04£0.49
Isoleucine 15.92+0.87
Leucine 22.54+1.65
Tyrosine 44.81+3.12
Phenylalanine 48.13+1.9
g-aminobutyric acid 186.16+10.05
Ethanolamine 11.45+0.78
Ammonium chloride 120214745
Lysine 34.30+1.59
Histidine 28.44+2.34
Arginine 25.3241.52
Total amino acid 1,726.51
Essential amino acids 252.16

DValues are expressed as meansSD (n=3).
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Fig. 1. Alcohol contents of tomato wine fermented with different

yeasts.

TWA, Tomato wine in fermentation by S cerevisiae KDH; TWB, Tomato wine in
fermentation by S cerevisize Lalvin ICVD-47, TWC, Tomato wine in fermentation
by S cerevisiae Lalvin RC-212; TWD, Tomato wine in fermentation by S cerevisiae
Lalvin K1-V1116; TWE, Tomato wine in fermentation by S bayanus Lalvin EC-1118;
TWF, Tomato wine in fermentation by § Enoferm TWG, Tomato wine in fermentation
by S cerevisiae DI9T(KCTC8842P).
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Fig. 2. Sugar contents of tomato wine fermented with different
yeasts.

TWA, Tomato wine in fermentation by S cerevisize KDH; TWB, Tomato wine in
fermentation by S cerevisiae Lalvin ICVD-47; TWC, Tomato wine in fermentation
by 8 cerevisize Lalvin RC-212; TWD, Tomato wine in fermentation by S cerevisiae
Lalvin K1-V1116; TWE, Tomato wine in fermentation by S bayanus Lalvin EC-1118;
TWE, Tomato wine in fermentation by S Enofermy TWG, Tomato wine in fermentation
by 8 cerevisiae DI9T(KCTC8842P).
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Fig. 3. Residual sugar contents of tomato wine fermented with
different yeasts.

TWA, Tomato wine in fermentation by S cerevisize KDH; TWB, Tomato wine in
fermentation by S cerevisiae Lalvin ICVD-47, TWC, Tomato wine in fermentation
by S cerevisiae Lalvin RC-212; TWD, Tomato wine in fermentation by S cerevisiae
Lalvin K1-V1116; TWE, Tomato wine in fermentation by S bayanus Lalvin EC-1118;
TWF, Tomato wine in fermentation by ' Enofrm; TWG, Tomato wine in fermentation
by S cerevisiae DI97(KCTC8842P).
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Fig. 4. pH of tomato wine fermented with different yeasts.

TWA, Tomato wine in fermentation by S cerevisiae KDH; TWB, Tomato wine in
fermentation by S cerevisiae Lalvin ICVD-47, TWC, Tomato wine in fermentation
by S cerevisiae Lalvin RC-212; TWD, Tomato wine in fermentation by S cerevisiae
Lalvin K1-V1116; TWE, Tomato wine in fermentation by S bayanus Lalvin EC-1118;
TWF, Tomato wine in fermentation by § Enofermy TWG, Tomato wine in fermentation
by S cerevisiae DI97(KCTC8842P).
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Table 4. Total acidity of tomato wine fermented with different
yeasts

Fermentation period (days)

Yeasts”
1 2 3 4

TWA 0540022 0524001"™  0440.01“  049+0.03%*
TWB 078001  050:0.08%  056:0.02%  048+0.01**
TWC 073004  062:001® 0542001  0.57+005%
TWD  069+003%  057:001™  057:0.02"  0.50:0.04™
TWE 069003  043:003%  043:001%  043+000%
TWE  075:001  052:000%  064+000%  0.55+0.02
TWG  069:002*  050:000%  042:0.01%  0.4820.02%*
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Table 5. Hunter’s color of tomato wine fermented with different
yeasts

Hunter's ) Fermentation period (days)
color 1 2 3 4

TWA 2064001 19.830.12% 20.67£0.07* 2027:0.03%
TWB  2058:0.01% 21.04:0.09™ 2040:0.05" 20.67:0.03™
TWC  2079:0.03% 20.81:0.05™ 21.57£0.02" 20.64:0.04“
L TWD 21.18:0.08% 1977:0.03% 21.70:002™ 21.12:0.11%
TWE 2095+0.08% 21.05:0.01™ 2039+0.04” 20.60+0.03"
TWF  2144%0.03* 20.72+0.01° 2134004 21.28+0.05*
TWG  2096:002" 2028:0.02™ 2052001 20.710.02%
TWA  1324007% 127+001°™  133+006™  121+0.01**

TWB 153001 120008% 133:0.04% 1.2240.01°™
TWC 112¢0.10™  1.17+0.02"  1.022001® 1.112002**
a  TWD 1312001 120:004%  1.19:0.02% 125¢0.05""

TWE  1524003* 122001 136004 1.2240.01°™
TWF 139001 132001  139+0.01*"  1.16:0.03
TWG  142+001" 135:001*® 1412005  1.30+0.09*
TWA  1.09:001"™  0.89:0.01* 0.78:001™  0.70+0.04™
TWB  120£005" 0.74+004% 073:001%® 0.72+0.02™
TWC  087:002" 059+0.02% 052:004° 047:002™
b TWD 098002 066:002% 062:003* 062£0.03™
TWE  1142006™ 0747004% 072¢001® 067+0.06
TWF  096:0.03"  0830.05® 073006  0.60+0.03™
TWG 105001 080£0.03® 0.77:001*" 0.710.03

1)TWA, Tomato wine in fermentation by S cerevisize KDH; TWB, Tomato wine
in fermentation by S cerevisize Lalvin ICVD-47, TWC, Tomato wine in fermentation
by § cerevisiae Lalvin RC212; TWD, Tomato wine in fermentation by S cerevisiae
Lalvin K1-V1116; TWE, Tomato wine in fermentation by S bayanus Lalvin EC-1118;
TWE, Tomato wine in fermentation by 8 Znofrmy TWG, Tomato wine in fermentation
by S cerevisiae DI97 (KCTC8842P).

Values are expressed as meanstSD (n=3).

I*Values within the same row with different superscript letters are significantly
different at p<0.05.

*Values within the same column with different superscript letters are significantly
different at p<0.05.

"TWA, Tomato wine in fermentation by S cerevisize KDH, TWB, Tomato wine
in fermentation by ' cerevisiae Lalvin ICVD-47, TWC, Tomato wine in fermentation
by 8 cerevisiae Lalvin RC-212; TWD, Tomato wine in fermentation by S cerevisize
Lalvin K1-V1116; TWE, Tomato wine in fermentation by S &ayanus Lalvin EC-1118;
TWF, Tomato wine in fermentation by S Enofermy TWG, Tomato wine in
fermentation by S cerevisiae DI9T(KCTC8842P).

WValues are expressed as meanstSD (n=3).

I*PValues within the same row with different superscript letters are significantly
different at p<0.05.

¥Values within the same column with different superscript letters are significantly
different at p<0.05.
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