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Abstract

This study was carried out to elucidate the utility of fusant for shortening the ripening time of
imitation processed cheese. L. bulgaricus exhibited the highest protease and lactase activity and
L. helveticus revealed the highest lipase activity. Fusant was shown Lo be high in the activity of
protease and lactase. The total volatile free fatty acid produced by the cheese treated with 1. hel—
veticus was markedly increased after four ripening days and was gently increased after nine ripening
days. However, L. bulgaricus significantly increased the total volaiile free fatty acitd belween four
and nine ripening days. In the case of fusanl, the amount of total volatile free fatty acid was observed
to increase at a constant rale relative to the ripening time. In free fatty acid production at different
ripening times, L. bulgaricus generated caproic acid and caprylic acid abundantly while it produced
a poor quantity of capric acid, lauric acid, and myristic acid. In the cheese sample treated with I.
helveticus, the amount of caproic acid and caprylic acid was on increase zs the ripening time in-
creased. The amount of caproic acid and caprylic acid produced by fusant was less than that produced
by the other two starters. In the panel sensory evaluation, the flavor intensity and preference in—
creased as the ripening time increased. The cheese sample treated with fusant showed the highest
flavor intensity at 7 days, whereas cheese treated with L. helveticus exhibited the highest flavor
intensity at 15 or 30 days. The cheese treated with L. helveticus showed the highest preference
at 7 days, bul cheese treated with fusant exhibited the highest preference at 30 days.
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7] Y& L bulgaricus®) L helveticus, ©1&4 4%
F5 AEste] ZHb 2 (imitation processed cheese)
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IFO 13053-& F3 2 <14 i%hﬂ'r Lactobacifius hel-
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Table 1. Composition of MRS medium

Ingredient MRS medium (%)

Peptone 1

Meat extract 1

Yeasl exiract 0h
Glucose 2

Tween &0 0.1
KATPOy 0.2
Sachum acetale 0.5
Diammontum citrate 0.2
MgS0, - THxO o2
MnS0s - JH:0 0.005
Ag::u’ 15

pH 6.2~6.6

Table 2. Composition of cheese ingredient
{unit - %(w/wi)

Moisture  Protein Trat Lactosc
Na-caseinale 60 914 0.86 -
Cream 50.0 17 435 27
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mixture

{

~3 minutes
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Fig. 1. Manufacture process of the imitation process—
ed cheese analogs preparation.
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Table 3. Enzyme activities of test sirains

Activily
Straun i 2 B
Lactase Protease™ Lipase
L. bulgaricus 1,102 612 1060
L. helveticus 053 6.03 1,890
Fusant 1,047 6.16 730
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ligram of enzyme prolein per minule
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1 nmel per minute
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Table 4. Composilion of free falty acid in imitation processed cheese treated with L. bulgaricus, L. helveticus,

fusant and control {urut @ %}
Day of aging = - =
Fatty arid 0 1 3 2 7 9 15 30

Contral 0.54 049 073 1.07 066 095 La7 180
Canroic Acid Lbuigaricus 0.34 0.54 1.03 159 112 19% 121 1.64
D Lhelvericus (.54 0.72 1.48 178 1.03 2.30 207 2.28
Fusant 0.54 051 0.84 162 0.82 133 137 1.33
Control 0.70 047 102 1.27 0.80 113 1.04 130
Canevlic Acid I bulgaricus 070 0.65 098 236 1.06 1.50 121 1.45
apryie Ac L helveticus 070 0.83 184 163 122 2.49 2,00 1.83
Tusant 0.70 0.50 1.47 162 0.97 1.20 155 1.39
Control 215 137 2.94 3.39 246 3.14 285 246
Cantic Acd Lbulgaricus 215 217 261 5.05 260 325 375 3.20
L L heleticus 215 298 5.14 337 330 491 464 354
TFusant 215 LAl 4,66 3.68 202 204 420 3.66
Cortrol 216 286 382 376 3.30 372 3.14 250
Laune Acid Lbulgaricus 3.16 3.25 3.42 4,98 318 319 392 3.20
Lhelveticus 3.16 175 5.58 342 4.06 467 479 3.43
Fusant 3.16 292 556 366 390 3.48 5.12 436
Central 1123 1124 1259 1035 1041 L0.75 928 862
Myristie Acid Lbulgaricus 1123 1081 1073 1288 104 810 1110 780
ynstie I helveticus 1123 1269 1362 919 1207 1204 953 9.01
Fusant 1123 1224 1423 850 1183 1015 1347 1192
Control 2293 /09 2915 2203 2427 2756 0 2284 1420
Palmitic Acid L.bulgaricus 2293 27.06 23.75 2753 23.08 1710 2442 15.67
Lhelvetcus 2205 2561 2481 2001 2784 2810 1908 1963
Tusant 2205 2696 2655 1838 2525 2363 9500 9512
Control 975 .43 8.60 7.23 779 9.24 924 512
Stearic Acid Lbulgaricus 979 27.06 7.66 968 750 611 811 5.34
Al Lhelveticus 9.79 753 8.18 773 9.59 9.03 6.65 B.72
Fusant 9.79 930 9.26 673 784 794 783 823
Contral 2024 1913 1755 1414 1554 1807 1608 1001
Olsic Acid L dgaricus 024 1977 1514 1915 1481 1196 16456 1048
¢ A L helveticus 20.24 15.20 1629 1521 1904 1840 1298 1319
Fusant 2024 1888 1885 1311 1127 1581 1552 1848
Control 157 1.43 140 114 127 147 136 0.83
Linoleic Acid Lbulgaricus 157 1.53 1.23 1.5 1.21 089 1.31 0.85
1A Lhelveticus 157 122 1.29 1.22 155 1.48 107 0.08
Fusant 157 148 145 108 1.23 1.98 123 1.30
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Table b. Effect of mean flavor panel scores of ripened cheese treated with stariers(at 10°C, 30 days ripening)

Ripening Preference Flavor
Starters time{dav) (1-5)" sD mtensity{1-5)¥ sD
L. bulgaricus 244 0.49 275 .78
L. helveticus 7 256 068 2.67 076
Fusant 245 049 289 058
L. bulgaricus 3.78 0.78 3.33 074
L. helveticus 15 3.59 088 356 (.20
Fusant 355 0.70 3.44 0.82
L. bulgaricus 356 067 3.67 0.81
L. helveticus 30 3.44 0.68 378 079
Fusant 3.67 Q.77 3.56 0.83

YPreference’ 1-very poor, 3—normal, 5—excellent
JFlavor wmlensity: 1-very poor, 3—normal, S-excellent
SD. standard deviation
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