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Effects of ratio of milk fat to soy bean oil and
whipping time on qualities of milk ice cream
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Abstract
Thaiudom, S.
Effects of ratio of milk fat to soy bean oil and whipping time on

qualities of milk ice cream
Songklanakarin J. Sci. Technol., 2007, 29(1) : 191-204

Qualities of ice cream are based on air cells, ice crystals and fat particles, which are the important
parts to build up a good structure of ice cream. Ice cream whipping time also affects the ice cream qualities.
This study focused on effects of ratio of milk fat to soy bean oil, whipping time, and their interaction on ice
cream mix viscosity, overrun, air cell size, fat destabilization, hardness, melting rate, and shape retention of
ice cream. Ice creams with ratio of milk fat to soy bean oil at 100:0, 50:50, 0:100 and whipping time at 15 and
20 min were produced and determined for their qualities. The results showed that ratio of milk fat to soybean
oil affected all qualities of ice cream, while duration of whipping time influenced the overrun and air cell
size. The interaction of ratio of milk fat to soy bean oil and whipping time affected only overrun. Ice cream
mix with ratio of milk fat to soy bean oil 100:0 showed the highest apparent viscosity and hardness and the
biggest air cell size. Whipping time of ice cream for 20 min showed a bigger size of air cells than the whipping
time for 15 min (p < 0.05). These results can be applied to the manufacture of modified ice cream.
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Effects of fat ratio and whipping time on qualities of milk ice cream
Thaiudom, S.
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Table 1. Moisture content of soy bean oil, sucrose,

and glucose syrup.

Ingredient Moisture content (%)
Soy bean oil 1.56

Sucrose 0.01

Glucose syrup (DE 42) 16.00

Table 2. Chemical compositions of reconstituted

skim milk powder and fresh milk.

Ingredient Chemical compositions (%)

Fat Protein Lactose Nonfat solids
Reconstituted
skim milk powder 2.53 2.17 3.97 7.08
Freshmilk 3.63 2.79 4.43 8.14
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Table 3. Formulations of premium ice cream with

different fat source.

Ingredient Formulations of ice cream containing milk fat:
compositions soy bean oil
(%)

100:0 50:50 0:100
Fresh milk 59.83 59.83 59.83
Milk powder 3.43 3.43 3.43
Anhydrous milk fat  15.15 7.57 0.00
Soy bean oil 0.00 7.62 15.25
Guar gum 0.175 0.175 0.175
K-carrageenan 0.025 0.025 0.025
Tween 80 0.06 0.06 0.06
Sucrose 11.39 11.39 11.39
Glucose syrup 9.52 9.52 9.52
Water 0.42 0.38 0.35
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N3EUIUNIATuarN1IwasLaY (Whipping and freezing)

Table 4. Mean square of different parameters under different ratio of milk fat to soy bean oil

and whipping times

S.0.V. df* Overrun Air cell size  Fat destabilization Hardness
Ratio of milk fat and

soy bean oil (A) 2(2) 24.57%% 201129.68%*  5058.59%** 45189525.10%*
Whipping Time (B) 1(1) 16.03* 29106.30%**  58.65™ 918555.47™
AB 2(2) 12.43% 5223.12™ 29.34™ 173752.58"™
Error 6(1494) 1.78 1855.17 38.80 511187.37

*Number in parentheses are the degree of freedom for air cell size

* significant at 5% level of probability
* *significant at 1% level of probability

Table 5. Overrun of ice cream as affected by interaction between ratio of milk fat

to soy bean oil and whipping time

Ice cream prepared with milk fat : soy bean oil  Whipping time (min) Overrun® (%)
100:0 15 27.07 £1.0°
100: 0 20 26.51 *2.5°
50:50 15 31.69 £2.8°
50:50 20 31.69 £0.0°
0:100 15 31.76 £1.0°
0: 100 20 25.39 +0.3"

* mean + standard deviations with different letters are significantly different (p<0.05).
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Table 6. Average values of different parameters as affected by ratio of milk fat to soy bean oil.

Ice cream mix prepared Apparent viscosity* Diameter of air cell* Fat destabilization index* Hardness*
with milk fat : soy bean oil (cP) (um) ()
100:0 189.80 £ 0.20* 103.80 + 15.90° 8223 +937° 9950.54 + 49.20°
50:50 176.02 £ 5.05" 82.10 £ 10.05° 71.56 X 3.14° 542877 £ 3595°
0:100 148.98 + 2.88° 63.74 £14.80° 16.00 ¥ 4.36° 3381.83 X 60.51°

* mean + standard deviations with different letters in the same column are significantly different (p<0.05).
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Table 7. Overrun of ice cream as affected by

whipping time
Whipping time (min) Diameter of air cell* (Lm)
15 78.85 £ 12.60°
20 87.56 £ 10.42°

* mean + standard deviations with different letters are

significantly different (p<0.05).
a)

Figure 1. Size and distribution of air cells of ice
cream with milk fat : soy bean oil; a)100
:0,b) 50 :50,c) 0: 100 at 15 min (left)

and 20 min (right) whipping time.

[Color figure can be viewed in the electronic version]
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Figure 2. The relationship of mass loss (%) and
duration time of melting of ice cream
with milk fat : soy an oil (100 : 0) at 15
(—-) and 20(—=)min whipping time,
milk fat :soy bean oil 50 : 50 at 15 (—4- )
and 20 ( ) min whipping time, milk
fat : soy bean oil 0 :100 at 1 (—¥) and
20 (—s— )min whipping time.

[Color figure can be viewed in the electronic version]
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a)

0 min 20 muin

40 min

60 muin 0 muin

Figure 3. Shape changing of ice cream with different ratio of milk fat to soy bean oil and whipping time
after observation for 90 min; a) milk fat : soy bean oil 100 : 0 at 15 min whipping time, b) milk
fat : soy bean oil 100 : 0 at 20 min whipping time, ¢) milk fat : soy bean oil 50 : 50 at 15 min
whipping time, d) milk fat : soy bean 0il 50 : 50 at 20 min whipping time, e) milk fat : soy bean
0il 0 : 100 at 15 min whipping time and f) milk fat : soy bean oil 0 : 100 at 20 min whipping

time.
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