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Yoghurt a fermented milk, has been 
reported to possess therapeutic and 
nutritional properties. Substitution of 
expensive milk fat with coconut fat can 
reduce the cost of production of yoghurt 
and other dairy foods, so that they can be 
made available to all section of consumers. 
This study was designed to replace milk 
fat with coconut fat as coconut cream in 
the preparation of filled yoghurt. Pineapple 
flavour was added to mask the coconut 
odour and sodium alginate was used as 
stabilizer. 

Materials and Methods 

Mature coconuts (Cocos nucifera, L.) 
collected from Government Agricultural 
Central Farm, Mannuthy, Thrissur, were 
dehusked and broken into two halves. The 
kernel was grated and the coconut cream 
was extracted by using screw press. The 
pressed liquor was sieved through a muslin 
cloth to remove the solid particles to get 
the coconut cream and the fat percentage 
was adjusted to 30 per cent level by adding 
potable water. Yoghurt mixes were 
prepared incorporating skim milk, skim 
milk powder, sugar, coconut cream and 
milk cream at different levels. Liquid 
synthetic pineapple flavour and permitted 

food colour (Lemon Yellow powder) 
containing tartrazine (dye content in 
21.9%) were used as colour for yoghurt. 
The colour solution was prepared by 
mixing four gram of powder in 100 ml of 
distilled water. The treatments were 
divided into TC (control) containing 14 per 
cent MSNF, three per cent fat and six per 
cent sugar, T2 (25% replacement of milk 
fat using coconut fat), T3 (50%replacement 
of milk fat using coconut fat), T4 (75% 
replacement of milk fat using coconut fat) 
and TS (100% replacement of milk fat using 
coconut fat). Treatments T~, T,, Tg and T~ 
contained 0.2 per cent sodium alginate as 
stabilizer in the respective treatment groups 
of T2, T3, T4 and T5. The method described 
by Malarkannan (1996) was followed in 
the preparation of yoghurt. The experiment 
was carried out with six replications. The 
quantity of ingredients and their cost for 
100g of yoghurt mix are derived by linear 
programming model. The data generated 
were analysed statistically (Snedecor and 
Cochran, 1980) using completely 
randomoized design. 

Time taken to reach the pH of 4.6 
was taken as setting time (Baig,1994). The 
acidity, fat and total solids were determined 
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by using the procedure described by 
Tamine and Robinson (1985). The pH was 
measured by suing scan 2 (MERCK) pH 
meter. The protein content of samples were 
estimated by the method described in IS: 
1479 part II (1961). Non protein nitrogen 
(NPN) was estimated by the method 
described in IS : 1479, part II (1961). 
Method described by Chardrasekhara et al. 
(1957) was followed to measure curd 
tension. The apparent Viscosity values of 
the samples were measured with a Brook 
field Viscometer DV-1 after refrigerating 
the sample over night, following the 

manufacturer's instruction. The equipment 

was standardized and the spindle was 
allowed to rotate and then it was immersed 
into the sample slowly to avoid channelling 
effect. Readings were taken at 20QC after 
10 minutes of spindle rotation (speed 2.5 
revolution/min, spindle number 4). 

Results and discussion 

The pH of 4.6 was taken as the cut off 
point in the fermentation process of 
yoghurt (Tamine and Robinson, 1985). 
Statistical analysis showed significant 
difference (P < 0.01) between control and 
treatments (Table} as well as between the 

Table. Physico-Chemical properties of flavoured filled youhurt using coconut 
cre.:am at different levels 

Characters Control TC 
Treatments 

T2 T3 T4 TS TG T7 T8 T9 

Setting time (hours) Mean±SE 3.57r ± 4.09` ± 4.11' ± 4.27"` ± 4.27a6 ± 4.17'` ± 4.196"' ± 4.19'"` ± 4.32' ± 
0.09 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 

Titratable :►cidity 0.91` ± 1.03° ± 1.05'' ± 1.04''' ± l .OG' ± 1.04° ± 1.05a6 ± 1.06' ± 1.OG' ± 
(as }xrcentage lactic acid) Mean±SE 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

4.56 ± 4.55 ± 4.57 ± 4.SG ± 4.57 ± 4.56 ± 4.57 ± 4.57 ± 4.56 ± 
pH Mean±SE 0.01 0.00 O.OI 0.00 0.00 0.00 0.01 0.00 0.00 

Total Solids (~) Mean±SE 23.07 ± 22.98 ± 22.62 ± 23.04 ± 22.99 ± 22.98 ± 22.96 ± 22.98 ± 22.98 ± 
0.12 0.03 0.19 0.06 0.04 0.06 0.04 0.15 0.15 

Fat (%) Mean±SE 
3.00 ± 

O.OG 
2.98 ± 
0.05 

3.00 ± 
0.04 

3.00 ± 
O.OG 

3.02 ± 
0.05 

3.02 ± 
0.06 

2.98 ± 
0.05 

3.00 ± 
0.06 

3.03 ± 
0.07 

Non-Protein nitrogen Mean±SE 43.12`± 46.84"`± 51.67`± 58.946± 68.27'± 47.9GN`± 52.78`± 60.406± 70.27'± 
(mg/100 ml) 2.44 2.21 1.79 1.70 1.04 2.22 1.79 1.80 0.93 

Curd tension (g) Mean±SE 28.73` ± 30.89x` t 33.55"' ± 3S.84he ± 38.44a6 ± 32.77' ± 35.736c ± 38.39'6 ± 40.60' ± 
1.07 1.19 1.35 1.18 0.91 0.98 1.35 0.76 0.91 

Viscosity (Poise) Mean±SE 247.18`± 256.236c± 2G3.G9`~± 273.7G6e± 283.44''± 2G7.G8`d± 273.686`± 28G.74a6± 297.71'± 
4.30 4.31 4.63 4.71 3.70 6.35 6.32 6.04 5.32 

Protein (g/100 ml) Mean±SE 5.26` ± 5.3G~` ± 6.12` ± 6.656 ± 7.1 G' ± 5.39`' ± 6.1 G` ± 6.786 ± 7.1 G' ± 
0.08 0.06 0.02 0.05 0.04 0.05 0.02 0.04 0.24 
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treatments. Increasing trend in the mean 
setting time of 3.57 to 4.27 was noticed 
with higher replacement levels of milk fat 
with coconut fat. The setting time recorded 
in the present study was in close agreement 
with the values reported by Malarkannan 
(1996) and Prasad (1990). The mean 
titratable acidity in control was 0.91 and 
in treatments T,, T3, T4, T5, T~, T~, Tg and 
T~ were 1.03, 1.05, 1.04, 1.06, 1.04, 1.05, 
1.06 and 1.06 respectively. The lowest 
mean titratable acidity of 0.91 was 
observed in control (T~) which gradually 
increased to 1.06 in 100 per cent 
replacement level (TS and T~). The 
titratable acidity (percentage) showed a 
significant increase (P < 0.01} in all the 
treatments as compared to control. Mistry 
and Hansan (1992) recommended an 
acidity level of 1.03 to 1.25 for yoghurt 
prepared by using high protein milk 
powder. Anantakrishnan et al. (1994) 
recommended the acidity around 1.2 to 1.4 
per cent in good quality yoghurt. The 
acidity recorded in the present investigation 
for control and treatments were closer to 
the values reported by the above scientists. 

The mean pH (Table) of control was 
4.56 and for treatments T2, T3, T~, T5, T~, 
T~, T8 and T~ were 4.55, 4.57, 4.56, 4.57, 
4.56, 4.57, 4.56 and 4.56 respectively. 
Statistical analysis showed no significant 
difference between the control and 
treatments indicating that replacement of 
coconut cream at 25, S0, 75 and 100 per 
cent level produced yoghurt having pH as 
that of control. Marshall (1982) 
recommended pH of 4.4 to 4.6 and 4.6 to 
4.7 for maintaining desirable body, texture 
and proper balance of S. therr~zoplailus and 

L. baclgaricLcs. Statistical analysis of fat 
content showed no significant difference 
between control and treatments. Alm 
(1982) recommended yoghurt with three 
per cent fat as ideal for obtaining good 
flavour and mouthfeel. The mean total 
solids (percentage) for yoghurt mix in 
control (T~) was 23.07 and treatments (T2
to T~) were ranged from 22.98, 22.62, 
23.04, 22.99, 22.98, 22.96, 22.98 and 22.98 
respectively. The total solids level 
maintained in the control and treatments 
were in close agreement with the reports 
of Shakeel - Asgai• and Thompkinson 
(1994) and Malarkannan (1996). 

The mean protein (g/100 ml) content in 
the control (TC) was 5.26 and in the 
treatments T, T3, T~, T5, T~, T~, T8 and T~ 
it ranged from 5.36, 6.12, 6.65, 7.16, 5.39, 
6.16, 6.78 and 7.16 respectively. An 
increasing trend in protein content as 
percentage replacement increased and a 
significant difference (P < 0.01) was noted 
between control and treatments. This 
might have occurred due to higher protein 
content in the coconut cream (Thampan, 
1984; Geevarghese,1996). The NPN value 
(Table) showed significant difference (P < 
0.0 1) between control and treatments. 
Increasing trend (46.84 in T, as compared 
to 70.27 in T~) in NPN content in 
treatments may be due to temperature of 
heat treatment and fermentation process 
which influenced the protein break down 
which leads to formation of NPN, peptides 
and amino acids. Some of the liberated 
compounds were utilised by the starter 
bacteria while others got accumulated in 
the medium which showed high NPN 
content (Prasad, 1990). 
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There was a significant increase (P < 
0.01) in curd tension values (g) in the 
treatments as compared to control. 
Minimum curd tension mean value was 
observed in control (TC) (28.73) and 
maximum in TS and T~ (38.44 and 40.60). 
The progressive increase in curd tension 
value recorded in the treatments may be 
attributed to the higher protein content in 
treatments as compared to control (Chopra 
et al., 1964). In the present study an 
increasing trend in curd tension was 
observed in T~ to T~ as compared to their 
corresponding pair T, to T5, which may be 
due to stabilizer sodium alginate. 
However, the increase was not statistically 
significant. There was significant increase 
(P < 0.01) in viscosity values also which 
showed an increasing trend in the 
treatments as compared to control. The 
higher mean viscosity observed in 
treatments (256.23 to 297.71) may be due 
to higher protein content (5.36 to 7.16). 
Builova et al. (1983) reported that viscosity 
was increased with higher levels of protein. 
However, when the viscosity values were 
compared using critical difference, no 
significant difference was revealed 
between the pairs with or without stabilizer. 

Summary 

A detailed investigation was carried out 
to assess physico-chemical properties of 
yoghurt made by incorporating coconut 
cream in partial and complete replacement 
of milk fat with coconut fat as coconut 
cream at 25, 50, 75 and 100 per cent levels 
with or without sodium alginate. A 
significant increase (P < 0.01) in the setting 
time was noticed in treatment as compared 

to control, while pH, fat and total solids 
content showed no significant difference. 
Significant difference (P < 0.01) in 
titratable acidity was noticed in treatments 
as compared to control. The protein, NPN, 
curd tension and viscosity increased with 
higher level of replacement. 
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