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Abstract

Objectives: Study has been carried out to develop low saturated fat dietetic ice cream by using linseed oil rice bran or-
ganogel in the place of milk fat. The linseed oil rice bran wax organogel was used at 0, 2.5, 5.0, 7.5 and 10.0% as a milk fat
replacer. Methods: The raw ingredients linseed oil, rice bran wax and linseed oil rice bran wax organogel were analyzed
for it fatty acid composition. Similarly, the control and treatment ice creams are also analyzed for fatty acid profile by us-
ing gas chromatography. Findings: The total saturated fatty acid in linseed oil, rice bran wax and linseed oil rice bran wax
organogel was 9.40, 6.92 and 8.96% respectively. Similarly, the total unsaturated fatty acid in linseed oil, rice bran wax and
linseed oil rice bran wax organogel was 89.53, 2.01 and 81.74% respectively. The levels of total saturated fatty acids in con-
trol, T1, T2, T3 and T4 ice creams were 49.56, 39.09, 28.89, 17.18 and 8.06% respectively. Similarly, the level of unsaturated
fatty acids in control, T1, T2, T3 and T4 ice creams were 29.88, 41.57, 55.43, 67.10 and 79.97% respectively. Application:
Present study results indicated that linseed oil was good source of linolenic acid (C18:3) fatty acid and milk fat in ice cream
can be replaced up to 2.5% with linseed oil Rice Bran Wax (RBW) organogel without affecting the sensory attributes.
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1. Introduction

The Trans and saturated fatty acid intake through diet has
been associated with an increase in serum levels of low
density lipoprotein and decrease of blood levels of high-
density lipoprotein. These dietary habits are responsible
for the risk of coronary heart disease"!°. Consumption of
oil as a dietary source of omega-3 and omega-6 fatty acids
has many health benefits to human®'. Organogelation
is an alternative method that can be used to modify the
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physical properties of oils without altering their chemical
characteristics®. Hence this research has been carried out
to study the impact of linseed oil ricebran wax organogel
incorporation in fatty acid profile of the icecream.

2. Materials and Methods

Linseedoil rice bran wax organogel was used at 0, 2.5, 5.0,
7.5 and 10.0% as a milk fat replacer to develop dietetic ice
cream as detailed in Table 1.
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Table 1. Experimental groups

Treatments Details Milk fat replacement

Control Ice cream with 10 % milk fat 0%

N . -
- 7.5 % milk fat + 2.5 % linseed oil rice 2.5%
bran wax organogel

, ] o 1 g
T2 5% milk fat + 5.0 % linseed oil rice bran 5.0%
wax organogel

. . .
T3 2.5 % milk fat + 7.5 % linseed oil rice 75%
bran wax organogel

T4 10 % linseed oil rice bran wax organogel 10.0%

3. Linseed Oil Rice Bran Wax the temperature of the blend was increased up to 80°C to
Organogel Preparation melt the wax.

Linseedoil rice bran wax organogel was obtained by com- 3.1 Ice Cream Formulation

bining 10% (wt) of RBW and 90% (wt) of linseed oil and Product formulation was comprised of 12% SNE, 10%

Table 2. Different proportion of ingredients used in ice cream

Ingredient Control T1 T2 T3 T4
Skim milk 715 719 723.5 727.5 731.5

Butter 92.5 69.5 46 23 0
LORBWOG 0 19 38 57 76
Skim milk powder 50 50 50 50 50
Sugar 140 140 140 140 140
Stabilizer& Emulsifier 1.5 1.5 1.5 1.5 1.5

Flavoring Agent 1 1 1 1 1
Total 1000 1000 1000 1000 1000
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fat, 15% sugar, 0.5% stabilizer and Total solids 36.0% as

per the (FSSR, 2011). The content level of ingredient was
found out through mathematical calculation and for a
batch size of 1000g (Table 2). The guidelines prescribed*
and the flow chart indicated® were followed in the prepa-
ration of ice cream.

4. Fatty Acid Analysis

The composition of fatty acids in the samples was analyzed
by Gas Chromatography (GC) with Flame Ionization
Detector (FID). The lipids in ice cream test samples were
extracted by following the method proposed®. Fatty Acid

Methyl Esters (FAMEs) for ice cream samples were pre-
pared by using sodium methoxide method’.

The data collected on various parameters were statis-
tically analysed® and the means of different experimental
groups were tested for statistical significance by ANOVA.

5. Results and Discussion

5.1 Fatty Acids Composition of Raw
Ingredients

The mean fatty acids composition of linseed oil, rice bran
wax and linseed oil RBW organogel are presented in the
Table 3.

Table 3. Mean fatty acid composition (%) of linseed oil, rice bran wax and

linseed oil RBW organogel

Fatty acid Linseed oil Rice bran wax Linseed oil RBW organogel
C14:0 -- 0.63+0.09 0.04 +0.01
C16:0 5.57 +£0.23 3.73+0.22 5.04+0.04
C18:0 3.20 +£0.21 2.47 £0.09 3.08 £0.05
C18:1 22.20 £ 0.30 2.01 £0.03 20.52+0.39
C18:2 20.17 £ 0.63 -- 18.09+0.15
C18:3 47.17 £0.73 -- 43.12+0.07
C20:0 0.63 £ 0.07 2.56 £0.14 0.80+ 0.03

Total Saturated 9.40 £ 0.46 6.92+ 0.44 8.96 £0.07
MUFA 22.20 £ 0.30 2.01 £0.03 20.52+0.39
PUFA 67.33 +1.02 - 61.22 +0.13

Total Unsaturated 89.53 +1.25 2.01+£0.03 81.74 £0.41

Values are Mean +SE of triplicate results (n=3)
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The level of C16:0, C18:0 and C20:0 in linseed oil used
in the study were 5.57+0.23, 3.20+0.21, and 0.63+0.07%
respectively. The total saturated and unsaturated fatty
acid content was 9.40 and 89.53% respectively. The level
of C 18:1, C18:2 and C18:3 in linseed oil used in the pres-
ent study were 22.20+0.30, 20.17+0.63 and 47.17+0.73%
respectively.  Similar results also observed by’ who
reported that the level of C18:1, C18:2 and C18:3 in lin-
seed oil were 21.42, 15.18 and 54.20% respectively.

The total saturated and unsaturated fatty acid content
in rice bran wax was 6.92 £0.44 and 2.01+ 0.03% respec-
tively, and similar values are reported™. The level of total
saturated and unsaturated fatty acids in linseed oil RBW
organogel was 8.96 + 0.07 and 81.74 +£0.41% respectively
which was similar to the observations''.

5.1.1 Fatty Acids Composition of Ice Creams

The fatty acids composition of control and treatment ice

cream is presented in the Table 4.

Table 4. Fatty acid composition of ice creams
Fatty acid Control T1 T2 T3 T4

9.22¢ 6.764 4.90¢ 2.32° 0.05*

C14:0
+0.09 +0.10 +0.17 +0.06 +0.02
25.57¢ 20.50¢ 14.96¢ 9.77¢ 4.71°

C16:0
+ 0.66 +0.40 +0.21 +0.37 +0.29
14.58¢ 11.47¢ 8.63¢ 4.47° 2.58*

C18:0
+0.41 +0.48 +0.09 +0.15 +0.11
26.39< 25.17¢ 23.00° 21.20° 20.27*

C18:1
+0.51 +0.62 +0.58 +0.42 +0.55
1.932 5.80° 9.73¢ 14.07¢ 17.87¢

C18:2
+0.06 +0.26 +0.47 +0.47 +0.20
1.56° 10.60¢ 22.70¢ 31.83f 41.838

C18:3
+0.05 +0.32 +0.65 +0.84 +0.60
0.20* 0.36® 0.47" 0.62< 0.724

C20:0
+ 0.04 +0.02 +0.09 +0.10 +0.10
Total 49.56f 39.09°¢ 28.89° 17.18" 8.06*
Saturated +0.41 +0.54 +0.19 +0.16 +0.30
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26.39< 25.17¢ 23.00° 21.20° 20.27

MUFA
+0.51 +0.62 +0.58 +0.42 +0.55
3.49° 16.40° 32.43¢ 45.90f 59.70"

PUFA
+0.11 +0.06 +1.09 +0.42 +0.60
Total 29.88° 41.57" 55.43¢ 67.10¢ 79.97°¢
unsaturated +0.62 +0.56 +0.60 +0.42 +0.90

Values are Mean +SE of three observations (n=3)

Values bearing different superscript in a row differ significantly at (P<0.05)

The level of C18:1, C18:2 and C18:3 fatty acids in con-
trol ice cream are 26.39, 1.93 and 1.56% respectively. The
total saturated and unsaturated fatty acid in control (milk
fat) ice cream was 49.56+0.41 and 29.88+0.62% respec-
tively. This was in close agreement'!, who reported that
the total saturated fatty acid content in milk fat based ice
cream was about 50 %.

The level of total saturated fatty acids in T1, T2, T3and
T4 ice cream are 39.09 + 0.54, 28.98 +0.19,17.18 + 0.16
and 8.06 + 0.30% respectively. Similarly, the level of total
unsaturated fatty acids in T1, T2, T3 and T4 ice cream
was 41.57+0.56, 55.43+0.60, 67.10+0.42 and 79.97+0.90
respectively

As the level of incorporation of linseed oil RBW
organogel increased, the level of total saturated fatty acids
decreased significantly (P<0.05) among the treatments.
The treatment ice creams significantly (P<0.05) had lower
level of saturated fatty acid compared to the control. As
the percentage of organogel incorporation increased the
level of total unsaturated fatty acids increased significantly
(P<0.05) from T1 to T4. The total saturated and unsatu-
rated fatty acid in control (milk fat) ice cream was 49.56
and 29.88per cent respectively. This was in close agree-
ment with'"' who reported that the total saturated fatty
acid content in milk fat based ice cream was about 50%.
Similar results were also observed by'>who reported that
as percentage incorporation of palm olein oil increased
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from 1 to 3% inclusion to milk fat, resulted in a significant
(P<0.01) increase in unsaturated fatty acid content.

6. Conclusion

Results of present study indicated that linseed oil has rich
source of alpha linolenic acid (C18:3, Omega 3) fatty acid
and moderate source C18:2. In rice bran wax, fatty acid
analysis revealed that traces of unsaturated fatty acids and
6.92% of saturated fatty acids were noticed.

The cost of production of Linseed oil RBW organo-
gel incorporated treatment ice creams was higher than
the milk fat based control ice cream. In linseed oil
RBW organogel group, beyond 2.5% inclusion, accept-
ability score decreased in spite of the unsaturated fatty
acids content was increased. Hence it can be concluded
that, substitution of milk fat with 2.5% linseed oil RBW
organogel produce ice-cream with good physico-chemi-
cal properties and gives overall acceptability as compared
to control ice cream. The level unsaturated fatty acids are
increased at the expense of decreased level of saturated
fatty acids.

Though the cost of production for linseed oil RBW
organ gel incorporated dietetic low saturated fat dietetic
ice cream was higher than that of control, the resultant
product was enriched with health giving unsaturated
and omega-3 fatty acid in linseed oil organogel ice cream
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which will be immensely helpful in reducing coronary
artery disease, tumor and lowering serum triglycerides.
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