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ABSTRACT

The present study was designed to observe 
the effect of season and stage of lactation on milk 
components of Purnathadi buffaloes. Total 346 
milk samples were collected, from three different 
seasons (winter, summer and rainy) and stage of 
lactation (early, mid and late) for the study. Overall 
milk fat, protein, lactose, solid not fat (SNF) and 
total solids (TS) were observed as 8.44±0.07, 
3.99±0.02, 3.96±0.02, 8.78±0.04, and 17.23±0.08% 
respectively. There was significantly higher fat 
and total solids percent during winter (9.01±0.23 
and 17.62±0.26% respectively) and lower during 
summer (8.25±0.14 and 16.73±0.14% respectively) 
season, but milk SNF percent was significantly 
higher during rainy (9.00±0.04%) and lower during 
summer (8.48±0.05%). Stage of lactation had also 
significant effect on milk components; milk fat, 
protein, SNF, and TS percent increased significantly 
with the advancement of lactation stage, whereas 
milk lactose was nonsignificant. Milk fat during 
early, mid and late lactation was 7.43±0.10, 
8.40±0.07 and 8.79±0.12%; protein was 3.83±0.06, 
3.94±0.02 and 4.06±0.02%; SNF was 8.36±0.14, 
8.70±0.04 and 8.96±0.05% and TS was 15.61±0.17, 

17.10±0.08 and 17.75±0.12%, respectively. Thus, 
results of the present investigation indicated that 
season and stage of lactation affect certain milk 
components in Purnathadi buffaloes and could be 
minimized by better farm management practices.

Keywords: Bubalus bubalis, buffaloes, Purnathadi 
buffalo, lactose, fat, total solid, solid not fat, stage 
of lactation

INTRODUCTION

India is a rich repository of bubaline 
genetic resource. Buffaloes are well adapted to a 
hot and hot humid climate and play an important 
role in the agricultural production system-based 
economy of Indian farmers (FAO, 2005). In India 
buffalo population is 109.85 million out of which 
Maharashtra state has 33 million. About 20.5% 
of the total livestock is contributed by buffaloes 
(Livestock Census, 2019). The buffalo is the major 
dairy animal in India, contributing approximately 
49.2% of the total milk produced in the country 
(Annual Report 2017 to 2018). Milk provides 
essential nutrients and is an important source of 
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dietary energy, high-quality proteins, and fats.
Purnathadi - locally known as ‘Bhuri 

buffaloes,’ is a prominent milch animal of Akola 
district of Maharashtra. In Purnathadi buffaloes 
the lactation length ranges from 210 to 255 days 
with lactation milk yield ranging from 800 to 1000 
kg/lactation (Ali et al., 2019). Purnathadi buffalo is 
well known for its regular breeding and high milk 
fat content (Baglane et al., 2008). Certain milk 
component decides the milk price in the market 
and thereby affects the economic condition of dairy 
farmers and also economy of milk production (Boro 
et al., 2018). Milk composition analysis helps in 
monitoring the nutritional management of buffalo 
secreting low quality milk. Literature is abundant 
regarding average buffalo milk composition but 
information on the seasonal variations and stage of 
lactation in composition of buffalo milk is scanty.  
In this context, the study was aimed to determine 
the effects of season and stage of lactation on the 
milk composition of Purnathadi buffaloes.

MATERIALS AND METHODS

The present study was carried out at 
Purnathadi Buffalo Unit, Post Graduate Institute 
of Veterinary and Animal Sciences, Akola 
(Maharashtra) throughout the year during 2016. 
Buffaloes were maintained in loose housing system 
of management and hand milking was practiced at 
5.00 am and 5.00 pm daily. The buffaloes were fed 
adlibitum amount of seasonal green and dry fodder 
and mixture of cottonseed cake, ground maize. For 
milk let down, suckling of calf was practiced. A total 
of 346 milk samples were taken from Purnathadi 
buffaloes during different seasons (winter, summer 
and rainy) and different lactation stages (early, mid 
and late). Milk samples were analyzed for different 

milk components such as fat, protein, lactose, SNF, 
TS and salts using milk analyzer “LACTOSCAN” 
(New Dairy Engineering and Trading Company 
Pvt. Ltd., Delhi, India).

RESULTS AND DISCUSSION

The effect of season and stage of lactation 
on milk components of Purnathadi buffaloes are 
presented in Table 1 and Table 2, respectively. 
The graphical representation of effect of season 
and stage of lactation on milk components of 
Purnathadi buffaloes is given in Figure 1 and 
Figure 2, respectively.

In the present study the overall average 
fat percent observed in Purnathadi buffalo milk 
was 8.44±0.14% which was in close agreement 
with that reported in Surti buffaloes (Kapadia et 
al., 2016) and higher than present in other buffalo 
breeds like Murrah and Nili-Ravi buffaloes (Zhou 
et al., 2018); Bhadawari, Mehsana, Murrah and 
Surti buffaloes (Misra et al., 2008); non-descript 
and graded Murrah buffaloes (Balusami, 2015) 
and lower than present in Toda buffaloes (Jothi et 
al., 2017). The effect of season on milk fat percent 
was significant with higher value in winter milk 
(9.01±0.23%) than summer milk (8.25±0.14 %), 
similar results are also noted in Murrah buffaloes 
(Pawar et al., 2012); Murrah, Nilli-Ravi and 
Jaffrabadi buffaloes (Ahmad et al., 2013) and in 
raw buffalo milk samples (Yasmin et al., 2012). 
In contrary significant decrease in fat percent in 
winter and increase during summer was observed 
by Yadav et al. (2013) in Murrah buffaloes, whereas 
Patbandha et al. (2015) reported non-significant 
effect of season on milk fat in Jaffarabadi buffaloes. 
The higher values of fat percent in winter might 
be due to availability of fresh green pasture feed 
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and dry forage in summer. The effect of stage of 
lactation on milk fat percent was significant in 
the present study with increasing trend from early 
to late lactation (7.43±0.10%, 8.40±0.07% and 
8.79±0.12%). Similar significant variation in fat 
content of milk in various stage of lactation was 
also reported by Garaniya et al. (2013); Sahin et al. 
(2016) in Jaffarabadi and Anatolian water buffaloes 
respectively, whereas Thakore and Jain (2018) 
reported reverse trends. 

The overall average Protein percent in 
present study was observed as 3.99±0.02% which 
was in agreement with the finding of Kanwal et 
al. (2004) in local buffalo; Khan et al. (2007) in 
water and swamp buffaloes; Misra et al. (2008) 
observed in Bhadawari, Mehsana, Murrah and 
Surti; Khosroshahi et al. (2011) in Iranian buffaloes 
and higher values than that reported in Murrah 
buffaloes (Meena et al., 2007) and lower than that 
reported in Murrah and Nili-Ravi buffaloes (Zhou 
et al., 2018); Jaffrabadi buffaloes (Patbandha et al., 
2015); non-descript and graded Murrah buffalo 
(Balusami, 2015). The protein content of summer, 
rainy and winter season milk statistically did not 
show any significant difference (P>0.05), however, 
the protein contained in rainy season milk was 
higher than winter and summer season milk. 
Khosroshahi et al. (2011); Nateghi et al. (2014) also 
reported non-significant season effect on protein 
composition of milk. In contrary, Patbandha et 
al. (2015) reported significantly higher protein 
percent during summer and lower during winter 
season in Jaffrabadi buffaloes, whereas, Yadav et 
al. (2013) reported significantly increased protein 
level during winter season in Murrah buffaloes. 
In the current study, the stage of lactation was a 
significant source of variation on protein percent 
with increasing trend from early to late lactation 
(3.83±0.06, 3.94±0.02 and 4.06±0.02%). Sahin 

et al. (2016) have also determined that the stage 
of lactation had a significant effect on the protein 
content. Roy et al. (2003) and Garaniya et al. (2013) 
have reported that the stage of lactation did not 
have any significant effect on milk protein content. 

The overall average Solid not fat (SNF) 
percent in this study was observed to be 8.78±0.04 
which was found to be in agreement with the findings 
by Sharma et al. (1980) in Jafarabadi, Mehasana 
and Murrah buffaloes and by Kanwal et al. (2004) 
in local buffaloes. Whereas Zaman et al. (2007); 
Patbandha et al. (2015); Jothi et al. (2017) reported 
higher SNF % in swamp buffalo, Jaffarabadi and 
Toda buffaloes respectively. In the present study 
the season has significant effect on SNF content 
with highest value in rainy season (9.00±0.04%) 
and lowest in summer season (8.48±0.05%). These 
observations were in agreement with the findings 
from the studies of Bhonsle et al. (2003); Rao et al. 
(2010) in Murrah and local buffaloes, respectively, 
whereas Chandrakar et al. (2018) did not observed 
any significant effect of season on milk SNF content. 
The stage of lactation was found to be affecting the 
solid not fat of milk significantly with increasing 
trend from early to late lactation (8.36±0.14%, 
8.70±0.04% and 8.96±0.05%, respectively) in the 
present investigation. Dubey et al. (1997); Sahin 
et al. (2016) reported similar findings in Murrah 
and Anatolian water buffalo, however Bhonsle et 
al. (2003), Patbandha et al. (2015); Chandrakar et 
al. (2018) did not observe any significant effect of 
stage of lactation on milk SNF content. 

The overall average lactose percent 
observed was 3.96±0.02% which was close to the 
value that reported by Kanwal et al. (2004) and 
lower than that reported by Zhou et al. (2018) in 
Murrah and Nili-Ravi buffaloes; Yasmin et al. 
(2012); Yadav et al. (2013); Nateghi et al. (2014); 
Kapadia et al. (2016) in Surati buffaloes, Sahin et 
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al. (2016) in Anatolian water buffaloes; Khan et al. 
(2007) in water and swamp buffaloes; Khosroshahi 
et al. (2011) in Iranian buffaoes. In this study there 
was no significant difference regarding lactose 
content between summer (4.09±0.07%), rainy 
(3.95±0.02%) and winter (3.86±0.05%) season. 
Similar results were also observed by Dubey et al. 
(1997); Khosroshahi et al. (2011), whereas Bhonsle 
et al. (2003); Patbandha et al. (2015) reported 
significant effect of season on lactose content. 
The stage of lactation did not affect the lactose 
content of Purnathadi buffalo milk in the present 
study. Chandrakar et al. (2018) also observed that 
the stage of lactation had no significant effect on 
milk lactose %; however, Bhonsle et al. (2003); 
Patbandha et al. (2015) reported significant decline 
in lactose content with advancement of lactation 
stage. The main biological function of lactose in 

milk is the regulation of water content and thus the 
regulation of osmotic content (Davis et al., 1983; 
Jenness, 1985), because of this function lactose 
remains the most constant constituent in milk. 

The overall average total solid (TS) percent 
was found to be 17.23±0.08% which was in line 
with the findings of Ahmad et al. (2013) in Murrah, 
Nili-Ravi, Jafrabadi buffaloes, Balusami (2015) in 
non-descript and graded Murrah buffaloes, Sodi et 
al. (2008) in Murrah buffaloes, Zhou et al. (2018) 
in Nili-Ravi buffaloes and Misra et al. (2008) in 
Bhadawari buffaloes. However, Zhou et al. (2018) 
reported higher values in Murrah buffalo, whereas 
lower values are reported by Misra et al. (2008) in 
Mehsana, Surti and Murrah buffaloes, Nateghi et 
al. (2014); Kanwal et al. (2004) in local buffaloes. 
The study revealed significant seasonal variation 
in total solid content of milk with higher value 

Table 1. Effect of season on milk components in Purnathadi buffalo.

Parameters season (N) Fat % Lactose Solid not fat Protein Total solid
Summer (85) 8.25±0.14b 4.09±0.07 8.48±0.05b 3.88±0.03 16.73±0.14b

Rainy (185) 8.30±0.07b 3.95±0.02 9.00±0.04a 4.08±0.02 17.29±0.08ab

Winter (76) 9.01±0.23a 3.86±0.05 8.61±0.11b 3.90±0.05 17.62±0.26a

Pooled mean±SE 8.44±0.07 3.96±0.02 8.78±0.04 3.99±0.02 17.23±0.08
Significant/ nonsignificant ** NS ** NS *
Critical difference 0.53 - 0.34 - 0.66

Table 2. Effect of stages of lactation on milk components in Purnathadi buffalo.

Parameter season (N) Fat % Lactose Solid not fat Protein Total solid
Early lactation (57) 7.43±0.10c 3.81±0.07 8.36±0.14c 3.83±0.06c 15.61±0.17c

Mid lactation (117) 8.40±0.07b 3.82±0.02 8.70±0.04b 3.94±0.02b 17.10±0.08b

Late lactation (172) 8.79±0.12a 3.94±0.02 8.96±0.05a 4.06±0.02a 17.75±0.12a

Pooled mean±SE 8.44±0.07 3.88±0.02 8.78±0.04 3.99±0.02 17.23±0.08
Significant/ nonsignificant ** NS ** ** **
Critical difference 0.35 - 0.23 0.10 0.43
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Figure 1. Composition of Purnathadi buffalo milk in different seasons.

Figure 2. Composition of Purnathadi buffalo milk in different stages of lactation.
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in winter (17.62±0.26%) and lower in summer 
(16.73±0.14%) season. In contrary Nateghil et al. 
(2014) reported significantly higher TS values 
during summer and lower during winter season. 
Whereas Patbandha et al. (2015) observed non-
significant effect of season on TS with higher 
values during summer and lower during winter. 
In the present study a significant difference was 
observed in total solid content at different stage of 
lactation with increasing trend from early lactation 
to late lactation (15.61±0.17%, 17.10±0.08% and 
17.75±0.12%). Bhonsle et al. (2003); Zaman et al. 
(2007) also observed a significant difference in the 
total solids percentage of buffalo milk due to the 
effect of stage of lactation, while, Patbandha et al. 
(2015) reported non-significant effect of stage of 
lactation on TS.

CONCLUSION

Results of the present study indicate that 
season and stage of lactation affect certain milk 
components in Purnathadi buffalo milk. The 
seasonal variation in milk constituents might be 
predominantly due to animal feeding. The different 
feed and fodder available in different season affect 
the nutrient availability to the buffalo thereby 
affect the milk composition. In winter animals 
feed on fresh pasture while in summer they feed on 
dry forage. Stage of lactation been a physiological 
process cannot be changed with managemental 
practices. Also, it can be concluded that variation 
in milk composition may be due to various other 
factors like Environment, climatic condition, 
nutritional and physiological status of the animal.
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