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Table 1 Classification of powder flowability
base on Carr index [41]

Carr index (%) Flowability
<15 Excellent
1520 Good
2035 Acceptable
3545 Fair
>45 Poor
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5. Coarse particles
6. Carr index
7. Compressibility index
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1. Bulk density

2. Tapped density
3. Cohesiveness
4. Hausner ratio
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1. Water holding capacity
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Table 2 Effect of transglutaminase enzyme concentratiophysicochemical characteristics of low-fat
milk powder

Enzyme concentration (%)

Characteristics

Control 0.005 0.01 0.015 0.02
Moisture (%) 2.10820.408 2.180#0.406 2.617#0.336 2.65620.215 2.191+0.346
Bulk density (g/cr) 0.321#0.02F° 0.33320.023 0.337+0.028 0.30820.013° 0.297+0.022
Tapped density (g/cth  0.398+0.05F° 0.407+0.033 0.411#0.037 0.37220.01¢ 0.352+0.018
Hausner ratio 1.237#0.027 1.22320.015° 1.21720.019 1.207+0.029° 1.18920.03¢
Carr index (%) 19.33#1.84  18.2542.37° 17.7042.3¢"° 17.1442.01° 15.88+2.3F
Mesh 40 40.82#44.67  50.3029.80° 56.06+8.7F° 59.1446.33° 61.07+4.53
Mesh 100 46.85+6.34  41.18#3.61° 39.60+7.58° 37.24+6.7F  37.01+5.37
Mesh 150 3.23+41.12 1.55240.84 1.8240.54 2.4440.8F°  1.5520.91°

Values with different letters within a row denotatistically significant differences (P<0.05).

Table 2 Effect of enzymatic treatment temperature on ploghemical characteristics of low-fat milk
powder

Enzymatic treatment temperature

Characteristics 35°C 4°C 45°C
Moisture (%) 2.345+0.46 2.351+0.38 2.34020.47
Bulk density (g/cr) 0.331+0.20% 0.317+0.41° 0.309+0.27°
Tapped density (g/cth 0.405+0.03G 0.388+0.067° 0.371+0.029
Hausner ratio 1.222+0.22 1.22340.17 1.199+0.2G
Carr index (%) 18.07+2.19" 18.3541.72 16.57+1.46’
Mesh 40 45.0549.34 51.80+8.74° 62.01+9.87
Mesh 100 51.3149.1¢ 45.68+13.48° 36.5310.83
Mesh 150 2.95+1.38 1.45+0.79 1.10+0.82

Values with different letters within a row denotatistically significant differences (P<0.05).
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Figure 2 Effect of concentration and temperature
of enzymatic treatment on bulk density of low fat

milk powder
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of enzymatic treatment on moisture of low fat milk
powder
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Converting milk from liquid state into its powdesrin increases its shelf life. Milk powder can be
stored even at ambient temperatures for about eae without considerable loss of its quality.
Different kinds of milk powders have specific agplions in food production. By improving quality
parameters of milk powder, manufacturers are ablerdduce foods with more functional properties
and higher quality. Microbial transglutaminase (Mag8s) by intra- and intermolecular cross-linking
of molecules between various primary amines, peptidnd proteins is capable to modify food
structure contain proteins. The aim of this stuéswo assay the effect of MTGases treatment of low
fat milk (1.5 per cent fat) on flowability of milkowder. For this purpose, five levels of enzyme
concentration (0, 0.005, 0.01, 0.015 and 0.02 paet)at three time-temperature conditions (35°C for
8 h, 40°C for 4 h and 45°C for 2 h) were appliedsttts showed that enzymatic treatment of the milk
led to a decrease in bulk and tapped density of rtti& powder. Furthermore, as enzyme
concentration increased, amounts of cohesivenedscampressibility of the milk powder were
decreased. These condition resulted in a produbthigher flowability and quality. Based on results
obtained from statistical analysis, the best flotitgbwith respect to the lower adhesiveness and
compressibility of the product was achieved by ematyc treatment of the milk at 45°C along with
0.02% enzyme concentration.
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