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Background and objective: Strained or concentrated yoghurt is a
traditional milk product that its popularity and consumption has increased
during recent years due to its higher nutritional value, longer shelf life,
desirable textural and sensory properties, and today it is widely produced
industrially. This product can be produced from many different animal milks
such as buffalo, cow, goat, ewe and camel. The milk of various animals
differs in chemical composition and therefore this factor can affect the
characteristics of the final product. Identical to the other dairy products,
strained yoghurt manufactured from buffalo milk has the higher quality than
those produced from cow milk due to the higher total solids and fat content;
but its utilization has limited because of its higher cost. Transglutaminase
enzyme (TG), by creating inter- and intra-molecular cross linkages among
proteins is known as an effective strategy to improve the functional
properties of dairy products. TG treatment has been considered as a practical
technique instead of increasing the total solids of milk (by adding skim milk
powder). Therefore, the aim of this study was investigate the effect of TG
enzyme treatment on physicochemical and sensory properties of strained
yoghurt prepared from cow and buffalo milk mixture and introduce the best
product with the lower buffalo milk substitution (with a more reasonable
price).

Materials and methods: Strained yoghurt samples with different amounts
of buffalo milk replacement with cow (0, 25, 50, 75 and 100%, v/v) and
using TG enzyme (0 and 0.015%, w/v) were produced and 10 experimental
treatments evaluated for physicochemical (pH, acidity (% lactic acid),
syneresis (%) and dry matter (%)) and sensory properties (texture, color,
odor and flavor) during 21 days of storage (1, 7, 14 and 21 days) under
refrigeration conditions. The mean of obtained values were analyzed using
a random factorial design and compared by Duncan test at 5% level.

Results: The results showed that increasing the substitution amount of
buffalo milk with cow milk caused a significant increase in acidity and dry
matter while it expressively reduced the pH and syneresis of yoghurt
samples. Also, with increasing the TG enzyme concentration, the amount of
acidity and syneresis decreased and the pH increased significantly, but this
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variable had no significant effect on dry matter. By increasing the storage
time, the pH decreased significantly and its initial value of 4.11 at the first
day of storage reached to 3.98 at the end of 21 days of storage. The initial
values of acidity, dry matter and syneresis as 0.98%, 20.69% and 4.45%
increased till the end of storage and reached to 1.23%, 22.16% and 10.35%,
respectively. In terms of sensory acceptability, increasing the concentration
of enzyme caused a significant increase in texture score of the samples, while
the enzyme had no significant effect on other sensory scores of the samples.
With increasing the mixing rate of buffalo milk, the texture, colour and
flavour scores of the samples increased significantly and the aroma score
decreased. Furthermore, the sensory properties of the samples decreased
significantly during the storage period.

Conclusion: According to the results of this study, by replacing 75% of
buffalo milk with cow milk and using transglutaminase enzyme treatment
(0.015%), it is possible to produce a strained yoghurt with suitable quality
characteristics.

Cite this article: Jooyandeh, H., Alizadeh Behbahani, B., Noshad, M., Sffari Samani, E. 2022. Impact of
transglutaminase enzyme on some characteristics of strained yoghurt prepared from cow and
buffalo milk mixture. Food Processing and Preservation Journal, 14 (2), 17-34.
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Table 1. Effect of enzyme concentration and buffalo milk substitution on physicochemical properties of the strained
yoghurt prepared from buffalo and cow milk during 21 days.

1 14 ; 1 () S sS ) w5 el
Buffalo milk (%)  Enzyme (%) Parameter
4.05+0.01%48 4,02+0.06b8 4.09+0.0348C  4,15+0.06%8 0
4.06+0.08%8 4.01+0.1628 410+0.12%8C  4.14+0.02%48 25
3.94+0.08#8C0  3.95+0.09%8 4.02+0.0248C  4,08+0.06%8 50 0
3.88+0.045C0 3.91+0.08%48 3.91+0.02:8C 4.06+0.0828 75
3.84+0.07" 3.88+0.06%8 3.89+0.014C 4.01+0.04% 100
4.13+0.062 4.08+0.01%A 4.20+0.08 4.20+0.042 0 PH
4.03+0.02048¢ 4.05+0.010%8 4.21+0.06% 4.19+0.05% 25
4.00+0.04248¢ 4.01+0.0628 4.16+0.10% 4.17+0.09% 50 0.015
3.94+0.0050  3.97+0.04%A8 4124017 4.11+0.09:48 75
3.92+0.12%6CD 3.94+0.038 4.11+0.09*8 4.08+0.038 100
1.21+0.12:48 1.21+0.0928¢D 1.00+0.08%8¢ 0.92+0.10% 0
1.25+0.1128 1.26+0.073ABC 1.04-0.0628C 0.96:+0.0708 25
1.29+0.15%8 1.29+0.0428 1.08+0.08%8¢ 0.99:+0.068 50 0 ]
1.31+0.0448 1.34+0.0728 1.16:0.04cA8 1.06+0.06°48 75 M“ ;)b)
1.41+0.07 1.39+0.012A 1.26+0.06% 1.10+0.06 100 (S8
1.10+0.0428 1.07+0.08P 0.96+0.042¢ 0.90+0.04%8 0 Acidity
1.12+0.01%® 1.10£0.10%cP 1.00+£0.0428C 0.94+0.06% 25 (%Lactic
1.16+0.088 1.18+0.068CD 1.06+0.11%8¢ 0.96::0.0728 50 0.015 acid)
1.20+0.13%8 1.21+0.06°8C0  1.12:£0,08248C 1.00+£0.0628 75
1.30+0.0828 1.27+0.0128 1.12+£0.01048C 1.02:£0.04948 100
14.97+1.42% 10.47+1.5004 7.42+1.79A 7.10+1.245A 0
13.68+1.07% 9.99+0.93%8 7.06+0.1648 6.50+1.06°48 25
12.69+2.16%4  9.58+0.66%4BC 6.90+2.5208 5 66:+0.78PA8C 50 0
12.26+1.48% 9.32+0.33™8C  5.81+0,89%8C  4,8510,91°48CD 75
12.32+0.98%A  8.61+1.18%8C0  4.7140.74°A8CD 2 76+0.910F 100 @ et
8.3140.18®  7.97+41.10%8C0  518+0,18MBCD 4 63+] 2208CD 0 Syr('(‘f/;;es's
7.08+2.69 7.20+1.07°8C0 527404080 4.46+0,6228C0 25
7.66+0.86% 6.91+2.01%C0  4.36+0.23%CD  3,8040,58bC0F 50 0.015
7.78+1.90% 6.29+1.82:0 3.88+0.43%CD 2.69+0.9150F 75
6.78+0.78% 6.24+0.52:0 2.99+0.92% 2.01+1.30% 100
21.63+0.20% 20.87+0.42:C 20.59+0.69%A 20.15+1.07% 0
21.94+1.07%A 21.11+0.267C 20.7120.03% 20.35+1.61% 25
22.17+0.24%A  2150£0.28®48C  2101+0.23%A  20.63+0.76% 50 0
2241£045%A  21.70£0.25%48C  2157+0.18MA  21.01+0.75% 75 Kt ole
22.69:£0.37%A 22.26+0.53A 21.7240.59%A 21.27+0.54% 100 o)
21.59:£0.38% 20.93+0.22C 20.64+0.30%A 20.21+0.88% 0 Dry matter
21.89:0.42: 21.12+0.33%C 20.81+0.82%4 20.39+0.86% 25 (%)
22.24+051%  21.43+0.06%8C  21.11+0.99% 20.62+0.87% 50 0.015
22.39+0.5154 21.77+0.2428 21.6041.36% 20.99+0.64% 75
22.610.34% 22.06+0.54%4 21.87+0.59% 21.32+0.50% 100

‘(p<~/~o) J.JLJA/O cb.ﬂ)))‘b‘j;u el s Olis [_}}:.,«),A)J CJJU&A Lf))__: Jﬁfﬁ;ﬁi:)ﬁ)a Q}U}.ﬂ &zjsujf

The different small letters in each row and the different capital letters in each column indicate a significant difference
in the level of 5% (p<0.05).
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Figure 1. Effect of buffalo milk substitution and storage time on texture scores of strained yogurt
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