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Table 1 Summary of cream manufacturing processes
Samples
Processes
R S T
Skimming temperature 35T 50C 50C
Pasteurization 80°C, 15min 120C, 2s 80°C, 15min
Cooling temperature below 10C below 10°C around 2°C
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Table 2 Overall averages of fatty acid composition of the creams

Samples Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
(C4:0-C12:0) (C14:0) (C16:0) (C18:0) (C16:1-C18:1-3)  (C14:0-C18:0)

R 21.3+4.1 15.0£1.22 29.4+2.92 13.1£2.12 21.04+2.42 57.6+3.7

S 19.4+1.2 13.6+0.8° 27.7+1.6° 15.8£2.0° 23.4£25° 57.1+2.7

T 21.0£2.7 13.84+0.7° 26.412.5° 15.6+2.62° 23.1x2.7° 55.8%2.6

Average®+S.D.
a, b; The significant difference was assessed by Bonferroni’s multiple comparison test. There is significance between the values with the
different character (P <0.05).
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Fig. 1 Changes of cream color (b value) through the
experimental period.

Fig.2 Changes of cream viscosity through the
experimental period.
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Fig. 3 Changes of OR (A), OR60sec (B) and ORt (C) through the experimental period.
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Fig. 4 Changes of whipped cream stiffness through
the experimental period.
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Fig. 5 Changes of whipped cream leakage through
the experimental period.
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Table 3 Overall averages of physicochemical parameters of the creams and the whipped creams

Cream Whipped cream
Samples n Color Viscosity OR OR 60sec OR t Stiffness Leakage
(b value) (MPa - s) (%) (%) (s) (%) (ml)
R 18 11.0*£0.6*  185.0£63.0 87.1%£10.2 421+ 85* 241.6+43.1*  88.8+3.9 1.6£2.0
S 18 12.3%=0.5° 87.8+24.0 86.6*= 7.9 59.3+12.8> 175.5+14.6® 91.1+2.4 1.240.9
T 18 16.2+£0.9°  140.9%62.7 90.6+ 56  49.8*+ 528 220.0%£23.8*  88.6*4.2 22+1.8

Average*S.D.

a, b, ¢; The significant difference was assessed by Bonferroni’s multiple comparison test.

the different character (P <0.05).

There is significance between the values with

Table 4 Summary of correlation coefficients between fatty acid composition and
physicochemical properties of the creams or the whipped creams

Correlation coefficients (y=ax+b, r)

Physicochemical Fatty acid groups (x)
parameters (y)

Group 1 Group 2 Group 3 Group 4 Group 5
Viscosity —0.017 —0.014 0.082 —0.082 0.13
OR —0.14 —0.014 —0.078 0.045 0.082
OR 60sec 0.066 0.17 0.079 0.075 —0.13
OR t —0.20 —0.17 —0.14 0.16 0.15
Stiffness —0.37 —0.20 —0.31 0.26 0.33
Leakage 0.014 0.11 0.10 —0.14 —0.017
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Summary

We investigated how the fatty acid compositions of cream prepared from cow milk produced on farms
employing various dairy husbandry practices affects the physical properties of the cream fraction.

Cream samples were prepared from milk produced by cows kept at Rakuno Gakuen University farm
(group R, free stall), Toyotomi Agriculture Coop (group T, seasonal grazing), and Satsuraku Agriculture
Coop (group S, no grazing in suburban farming). Samples were collected about every 10 days, or three times
a month, from May to October 2004. In a color comparison, the b value, which indicates blueness, of group
T was always higher than that of the other groups during the sampling period. The amount of high melting
point palmitic acid (C16) was relatively higher in group R throughout the sampling period. The fatty acid
compositions for groups S and T were close throughout the period, and this result is interesting considering
that these samples came from cows kept under different conditions.

Results from the physical property analysis showed lower viscosity for group S than other groups during
the sampling period, although variations in measurements were observed. There were no significant
differences among groups in terms of the maximum overrun. The time required to reach the maximum
overrun for group S was shorter than for other groups. Statistical analysis was performed for the
relationship between the fatty acid composition for fatty acids classified into 5 groups and the following
physical properties: viscosity of cream, maximum overrun value, time required to maximum overrun,
stiffness, and water leakage of whipped cream. The results showed no statistically significant correlations.
No clear explanation is available at this point for the differences in physical properties between groups S
and T. However, it is possible that the mechanical damage to fatty acids with melting points during the
process of preparing cream caused the dissociation of fatty acids and thus affects the viscosity of cream and
the overrun property.



