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Preliminary study on the relationship between quality and
surface tension and viscosity coefficient of milk

JING Chen-juan, LIU Ya-long,CAO Xu-dong

(College of Science y Northwest A&F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] The study was intended to explore the relationship between the quality of milk
and its physical properties. [Method) For the first group,we detected the surface tension and viscosity co-
efficient at different time (0—12 h) at (40£1) “C. For the second group, we added different amounts of
water to milk (V. : Vi respectively was 0%,10%,20% ,30%,40% ,50%) sand then detected their sur-
face tension and viscosity coefficient at (25+1) “C. [Result] The first group’s coefficient of surface ten-
sion decreases sharply during 0—1 h,first rose, then went down slowly during 1 —7 h, then rose sharply
again during 7—9 h,and then slowed down during 9—12 h. While the viscosity coefficient of pure milk re-
mained almost constant during 0—11 h,it increased sharply after 11 h. In the second group, the relation-
ships between the amount of added water and surface tension, viscosity coefficient were all liner, their cor-
relation coefficients were 0. 943 6 and 0. 954 9 respectively. When the amount of water was 10 % , the qualily
of milk changed greatly,and the surface tension and viscosity coefficient decreased 4. 05% and 0. 28% re-
spectively. [Conclusion) The sensitivity of surface tension was better than viscosity coefficient, while the
stability of surface tension was poorer than viscosity coefficient. So it’s a wiser way to combine them to re-

flect the quality of milk.
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Table 1 Variance analysis of milk surface tension and coefficient of viscosity versus time
- — = =
Surface tension Viscosity coefficient Surface tension Viscosity coefficient

0 46.3840.49 d 96.42+0.44 b 7 39.8541.07 a 94,26+0.20 a

1 39.7840.69 a 94.53£0. 36 ab 8 41.81+0.16 ¢ 95.04+0. 28 ab
2 40, 0840. 20 ab 93.93+0.26 a 9 45.7340.16 d 95.51+0. 26 ab
3 40, 7040. 29 abc 93.72+0.24 a 10 45.2440.13 d 95.48+0.37 ab
4 41.6440.13 ¢ 94,02+0.35 a 11 45.4440.10 d 96.41+0.81 b

) 41.2240. 36 be 93.65+0.14 a 12 45.99+0.23d 115.2440.27 ¢

6 41.0840. 10 abc 94,12+0.32 a

T Rl — SR SV ER G AR AR R/NE FREE KRR P=52% KTV 2R 8%, TERM.

Note: Values followed by different letters within each column for the same parameter are significantly different at P=15% probability level.
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Table 2 Variance analysis of milk surface tension and

viscosity coefficient versus amount of added water

BKH 7] ETTSER ERES

Amount of (1073 Nem 1) (107° Pa -+ s)

added water Surface tension Viscosity coefficient

0 44,2040.52 d 96.13240.04 d

10 42.4140.23 ¢ 95.86+0.13 ¢
20 42.1040.09 ¢ 95.54+0.06 b
30 41.1440.49 be 95.4240.13 ab
40 40.6240.32 b 95.1940.09 a
50 38.5240.23 a 95.15+0.12 a
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