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Table 1Details of samples with different content of chelating agents, salts and emulsifiers

samples  Chelating agents Salts (%) Emulsifiers (%)
(mM)
EDTA SCD CaCl, NaCl Tween 80 lecithin
Tl 0 5 0 0.08 0 1
T2 0 5 0.01 0 0 1
T3 5 0 0 0.08 0 1
T4 5 0 0.01 0 0 1
T5 0 5 0 0.08 0.1 0
T6 0 5 0.01 0 0.1 0
T7 5 0 0 0.08 0.1 0
T8 5 0 0.01 0 0.1 0
Control 0 0 0 0 0 0
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Table 2 Chemical characteristics of the skim milk powder containing chelating compounds, minerals
and emulsifiers.

Samples ?,Zl; M(z:;:;l re (°D) pH
T1 8.70+0.01° 2.55+0.20° 14.75+0.25° 6.78+0.005°
T2 7.86+0.07° 2.14+0.05% 15.50+0.50° 6.71+0.05®
T3 7.15+0.041 3.09+0.48" 21.00+0.50° 6.22+0.03¢
T4 7.87+0.03¢ 3.12+0.08" 21.50+1.00° 6.19+0.03¢
T5 9.06+0.11° 2.22+0.20° 14.75+0.25° 6.78+0.01%
T6 8.49+0.02° 2.20+0.08° 14.75+0.25° 6.67+0.05%
T7 8.62+0.11° 2.01£0.01° 18.00+1.00° 6.37+0.06°
T8 8.29+0.14 1.97+0.01° 21.00+1.00° 6.25+0.08°

Control 7.8140.05° 2.41+0.20¢ 12.7540.25¢ 6.60+0.005¢

*Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level-using Duncan’s Multiple Range Test.
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Table 3 Physical characteristics of theskim milk powder containing chelating compounds, minerals

and emulsifiers.

Samples particle size diameter Bulk den3sity Heat stability ‘
(nm) (gr/cm’) (Degree of coagulation)

Tl 1641.58+11.25° 0.59+0.007°¢ 4+0.01°

T2 530.27+4.95° 0.53+0.001¢ 4+0.02°

T3 274.56+0.95% 0.61+0.040% 1+0.01°

T4 342.20+1.30° 0.56+0.050"¢ 2+0.03¢

T5 349.03+1.00° 0.64+0.050° 5+0.01°

T6 211.35+3.85¢ 0.55+0.020% 340.01°

T7 203.07+2.40° 0.60+0.010® 2+0.02¢

T8 170.39+1.60° 0.57+0.003"¢ 1+0.01°
Control 418.50+13.50° 0.49+0.004° 2+0.03¢

*Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level-using Duncan’s Multiple Range Test.
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Fig 1The tubes containing recombined skim milk
powder after an autoclave thermal stability test.
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Physical and functional properties of the milk powder play an important role in the formulation of
various food products. In this study, the effects of adding Lecithin (1%) and Tween 80 (0.1%) as
emulsifiers, di sodium EDTA and sodium citrate dihydrat (SCD) each one 5 mM as chelating agents,
NacCl (0.08%) and CaCl2 (0.01%) as salts in improving Physical and functional characteristics of skim
milk powder (thermal stability, bulk density and particle size distribution) were investigated. These
compounds were added to skim milk prior to spray drying.The results showed that chelating agents
and salts had different effects on the heat stability of milk powders when compared with the
emulsifiers. The heat stability of milk powder enhanced when SCD and NaClused simultaneously,
while it was reduced significantly, with using EDTA and NaCl and consequently, the higher heat
stability was found for powders produced by tween80, SCD and NaCl. The best particle size
distribution and bulk density were observed for samples treated with Tween 80 and the milk powder
produced by adding of Tween 80, EDTA and CaCl2 led to betterparticle size distribution. In general,
the results of this study showed that simultancous useof Tween 80, SCD and NaCl resulted in
improved functional characteristics of non-fat milk powder.
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