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Yoghurt is one of the most popular fer-
mented milk products known for its typical 
aroma, flavour, characteristic semi solid con-
sistencyand sharp acidic taste. But the main 
problem observed in commercial yoghurt 
making is the maintenance of its texture. 
Additives used for milk fortification to in-
crease the total solids (TS) content during 
yoghurt manufacture include whole milk pow-
der, whey protein concentrate, dried skim milk 
and blends of coconut milk. An increase in 
the price of these products in the market 
tempted us to choose some other product with 
low price and almost equal nutritive value. 
With this objective, an experiment was de-
signed touse tapioca starch as an alternative 
to fortify the yoghurt mix. Because of the 
heat treatment and lactic acid fermentation, 
the cyanogenic glycosides contained in tapi-
oca get destroyed (Benchat, 1995). 

Idlaterials and methods 

Fresh sample of cow milk was collected 
from Kerala Agricultural University Dairy 
Plant, Mannuthy. The yoghurt cultures 
namely Streptococcus salivarius subsp. 
thermophilus YHS and Lactobacillus 
delbrueckii subsp. bulgaricus YHL. were 
procured from NDRI, Karnal. The cultures 
were initially activated by transferring the 
contents of the ampoule aseptically into ster-
ile skim milk and incubating at 42 °C for 48 
hours. Further maintenance of these cultures 

were carried out by subculturing at fortnightly 
intervals using two per cent inoculum and 
incubating at 42°C for 24 hours. 

Five per cent sugar was added to the cow 
milk. This was divided into three and tapi-
oca starch at three different levels ie., two 
per cent, four per cent and six per cent 
(Y~, Y2, Y3 respectively) was also added to 
the above mixes. The mixes were preheated 
at 60°C for five minutes and homogenized at 
1500 psi and 500 psi pressure. Then the in-
gredients were heat treated to 85°C for 30 
minutes (Iyengar et al., 1967) and cooled to 
incubation temperature of 42°C. Cooled mix 
was inoculated with yoghurt cultures, each 
atone per cent level and after proper mixing 
it was distributed in retail containers. The 
samples were incubated at 42°C for four 
hours and after the formation of a firm co-
agulum it was transferred to refrigeration 
temperature of 4°C until the samples were 
analysed. 

Sample analysis 

The three samples of yoghurt Y , Y and 
Y were subjected to the following tests 
(i~ Proteolytic activity, (ii) Diacetyl content, 
(iii) Viable count of yoghurt starter and 
(iv) Organoleptic evaluation. 

Qualitative analysis of diacetyl content 
was carried out using creatinine. Tyrosine 
value of the samples were determined by the 
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procedure of Lowrey et al. (1951). Viable 
count was determined according to the 

methods of Indian Standards Institution 
(1962). The sensory acceptability of the 

samples were determined as per the score 

card proposed by Pearce and Heap (1974) 
and analysed statistically based on the method 
of Snedecor and Cochran (1967). 

All these parameters were tested five 
times and data obtained were subjected to 
statistical analysis to know the significant 

difference of the samples. 

Results and discussion 

Microbiological and biochemical 
activities of the yoghurt cultures were 
studied in detail especially their diacetyl 

content, proteolytic activity, viable count and 
acceptability. 

Table 1 shows the comparative produc-
tion of diacetyl in three different yoghurt 
samples Y , Y and Y . From the Table it 
could be seen that the sample Y with 6 per 
cent tapioca starch having higher flavour 
content and samples Y and Y with 2 per 
cent and 4 per cent level of additive having 
intensity of flavour production. 

Table 1. Qualitative representation of 
diacetyl in different yoghurt samples 

Replication 
Treatments 

Y~ YZ Y3

1 + + -t-+-

2 + + ++ 

3 + + ++ 

4 + + ++ 

5 + + ++ 

Y, - Yoghurt sample with l% tapioca starch 
Y? - Yoghurt sample with 4% tapioca starch 
Y3 - Yoghurt sample with 6% tapioca starch 

The data regarding the proteolytic activ-
ity offortified yoghurt samples are mentioned 
in Table 2. The tyrosine value for sample 
Y1 was 0.292 t 0.04, for Y2 it was 0.237 t 
0.05 and for Y3, 0.09 f 0.05, indicating a 
higher proteolysis in 2 per cent additive added 
sample. The progressive decrease in pro-
teolytic activity may be due to a higher vis-
cosity ofthe product with higher solids. How-
ever, no significant difference was observed 
among the samples. 

Table 2. Tyrosine value of different 
yoghurt samples (mg/g) 

Replication 
Treatments 

Y~ YZ Y3

1 0.19 0.14 0.08 

2 0.18 0.13 0.08 

3 0.40 0.37 0.36 

4 0.38 0.29 0.25 

5 0.32 0.26 0.13 

Mean 0.29 0.24 0.09 

S.E f 0.04 0.05 0.05 

It can be observed from Table 3 that there 
is a gradual reduction in S. thermophilus and 
L. bulgaricus count as the percentage of 
additive is increased from two to six per cent. 
However, in all the three samples, the required 
number of organisms existed. 

Table 4, shows the scores obtained for 
the three samples Y,, Y Z and Y3. 
As per the scores, the samples Yt was rated 
as `excellent' with an overall score of 15.52 
f 0.34 out of 20. Whereas samples Yz and 
Y3 were classified as `good'. The addition 
of higher level of tapioca starch (6%) lead to 
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Table 3. 'Viable count ofS. thet•mophilus and L.bulgaricus in different yoghurt samples 
(x 10' cfu/ml} 

Treatments 

Replication Yl Y2 Y3 

ST LB ST LB ST LB 

1 0.24 0.152 0.223 O.I37 0.18 0.11 

2 0.27 0.1 S2 0.253 0.15 0.198 0.10 

3 1.10 0.41 1.01 0.386 1.01 0.293 

4 3.98 2.72 2.96 2.36 2.1 1.13 

5 36.6 27.2 30.10 24.8 20.I 19.20 

Mean 8.44 6.13 6.91 5.57 4.72 4.17 

SE f 7.06 5.26 5.8 4.8 3.85 3.75 

Table 4. Overall organoleptic scores obtained for different yoghurt samples 

Replication 
Treatments . 

Yl Y2 Y3 

1 15.70 14.80 14.00 

2 14.50 13.50 13.25 

3 15.10 15.30 12.80 

4 16.50 14.40 12.70 

5 15.80 14.90 12.30 

Mean 15.52 14.58 13.01 

SE t 0.34 0.30 0.29 

an increased viscosity of the product and a 
firm coagulum was formed. Benchat (1995} 
reported that increase in the level of tapioca 
starch can lead to an increase in 
cyanogenic glycosides. However the product 
with two per cent level of tapioca starch pro-
vided an acceptable flavour, mouth feel and 
over all acceptance. 

Summary 

Skim milk powder used to fortify milk 
in order to increase total solid content in 
yoghurt is found to be not economical. 
Addition of industrial by products help to 
reduce the cost of production. This study on 
yoghurt, using tapioca starch as an additive 
at 2 per cent level showed better results 
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with respect to proteolytic activity, flavour 

production, viability of starters and overall 

acceptability, indicating tapioca starch as an 

economic additive in yoghurt. 
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