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Abstract

To shorten the processing of cheese slurry, four different slurries, ie, Control, Cheddar
1 and 2, and Italian-type that were made of Na-caseinates, cream, trace elements, lactic cul-
ture, and enzymes were fermented at 30°C for 7days with daily stirring. PH, titratable acidity,
soluble nitrogen, viable cell count, active SH groups, total volatile fatty acid, free fatty acid,
electrophoretic patterns of degraded caseins, and viscosity were analyzed to investigate physi-
cochemical properties of fermented slurries. Acid production was accelerated in the cheese
slurries with protease than that without the enzyme and PH of the former was decreased
after three days of fermentation to 4.90.The Change of titratable acidity agreed to PH pat-
terns. Soluble nitrogen of the Control slurry was increased slowly for four days and then rapidly
to 40% of total nitrogen while those containing protease to 70%. The protease of lactic cultu-
res used (Streptococcus lactis and Streptococcus cremoris) broke down as-casein more rapidly
than B-casein and most proteins were degraded to peptides and amino acids after three days
of fermentation. Total volatile fatty acids were increased by added lipase and free fatty acids
composition analyzed by GLC in cheddar slurry with 0.00001% lipase was similar to that
of commercial cheddar cheese, while that in Italian-type slurry was a half of that in commer-
cial Italian cheese. Active SH groups were increased in the cheese slurries with glutathione
from fourth day of fermentation. The viscosity of slurries decreased very rapidly by addition

of protease.
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Table 1. Composition of Control, Cheddar 1, Cheddar 2 and Italian-type cheese slurries

Components Control Cheddar 1 Cheddar 2 I talian
% (w/w)
Moisture 60 60 60 60
Fat 21 21 21 21
Protein 14.4 14.4 14.4 14.4
NaCl 3 3 3 3
Lactose 1 1 1 1
Lactic culture 5 5 5 5
Rennet 0.012 0.012 0.012 0.012
Glutathione 0.01 0.01 0.01 0
Na-citrate 0.05 0.05 0.05 0.05
MnSO, 0. 0005 0. 0005 0. 0005 0. 0005
CaCl, 0. 0004 0. 0004 0. 0004 0. 0004
Riboflavin 0. 0002 0. 0002 0. 0002 0. 0002
Protease 0 0.001 0.001 0
Lipase 0 0 0. 00001 0. 0001
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Table 2. Composition of free fatty acids in commercial Cheddar cheese and various Cheddar

type cheese slurries

Fatty acid Control Commercial Cheddar Cheddar 2
mg / kg

8:0 6.9 13.8 8.1 25.6

10: 0 14.2 3.6 17.8 61.6

12: 0 34.3 50.5 32.9 83.5

14:0 93.7 202.1 104.3 247.3

16: 0 3725 673.2 406.2 962. 1

18: 0 137.0 618.7 170.9 363.4

18: 1 359.7 777 .4 445 .4 1013.2

18: 2 159.8 288.2 160.0 327.1
~~
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(X=glutamic acid dimethy! ester)
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Fig. 11. Change of viscosity in cheese slurries
during fermentation
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Fig. 14. Electrophoretograms of caseins in Che-

; i ye~ye g ddar 2 slurry during fermentation
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Fig. 13. Electrophoretograms of caseins in Che- .
Fig. 15. Electrephoretograms of caseins in Ital-
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