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1. Introduction
Buffalo (Bubalus bubalis), which are classified into two 
groups as swamp and water buffalo, have been rearing all 
over the world but mainly in Asian countries [1]. They 
are mostly fed with low-quality roughages, crop residues, 
and industrial by-products in order to gain meat and 
milk [2]. While swamp buffaloes are mainly reared for 
draught power and meat production due to around 600 
kg lactation milk yield, water buffaloes have been reared 
as dairy animals with almost 2000 kg lactation milk yield 
[1]. Despite not having been subjected to comprehensive 
breeding studies in terms of milk production like dairy 
cattle, buffaloes are the second highest milk producer 
(127.3 million t) in the world. Moreover, they are one of 
the most productive farm animals in terms of produced 
milk’s ratio to its dry matter content [3,4]. 

The buffalo breed, rearing in Türkiye, named as 
Anatolian buffalo which has horns curved backwards, is 
black coat-colored and originated from the Mediterranean 
buffalo [1]. Mature live weight is 450–500 kg in females 
and 700–800 kg in males [5]. The Anatolian buffalo 

population in Türkiye was about 1140 thousand heads in 
the 1960’s but had reduced dramatically to 84 thousand 
heads by 2010 due to some socio-economic reasons like 
replacing poor yielded buffalo to high yielded Holstein-
Fresian dairy cows, wide usage of mechanization instead 
of draught power of buffalo, and insufficient demand to 
the buffalo products [6]. The majority of buffalo farms in 
Türkiye comprise of small-scale (1–5 head) traditional 
farms in which buffalo graze at pasture whole year except 
for harsh weather conditions and milking ones [5]. 
Lactation milk yield and lactation length were reported as 
1087.49 ± 5.91 kg, and 245.43 ± 0.90 d, respectively [7].  

Bypass fats are included in ruminant rations for 
boosting energy density. However, higher inclusion of 
rations might reduce the degradability of cellulose in the 
rumen according to the type and amount of included fat 
[8]. Although the digestibility of dry matter and cellulose 
reduces when the fat level of the ration exceeds 3%, the 
protected fat level of the ration can reach 6%–7% since 
protected fats are degraded and absorbed at the lower gut 
which is the optimum part for milk and milk fat production 
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at digestive tract. Calcium salts of fatty acids, hydrogenated 
protected fats, and fractionated fats are protected fats widely 
used in animal nutrition. Calcium salts of fatty acids have a 
soap taste that animals do not prefer [9].

Bypass fats positively affect milk yield and 
characteristics in cattle, sheep, goat. There are different 
studies in ruminants [10–14]. Therefore, this study is the 
first to compare the effects of both bypass fats in buffaloes 
reared in Türkiye. Based on this hypothesis, the effects of 
different bypass fats on feed consumption, feed efficiency, 
milk yield, and some milk parameters (fat, protein, lactose, 
solid not fat, urea nitrogen, pH, density, freezing point, ash) 
were determined.

2. Materials and methods
2.1. Animals and experimental rations
This study was carried out in a private farm, operating in 
the province of Bartın (coordinates; 41°35’12.6594”N and 
32°23’31.272”E, altitude; 48.02 m) 

A total of 21 Anatolian buffaloes with an average live 
weight of 445 ± 65 kg, found during the 1st, 2nd, and 3rd 
parity and averaging 81 ± 42 days milked, were selected 
and divided into three groups. The equal distribution of 
animals regarding their lactation number to each group 
is considered. All seven buffaloes in each experimental 
group were placed in the prepared paddocks of 22.3 m2 
area. All procedures were approved by the Local Ethical 
Committee of the Experimental Research on Animals 
(No: 2016-15-148).
2.2. Experimental design
This study was designed as feeding trials with rations 
supplemented with different bypass fats in 3 different 
treatment groups in 3 different periods. Three groups, 
which are one control and two trials (PBF and ABF) were 
formed. Each experimental period consisted of a 15-day 
of transition period and a 5-day of milk sampling period. 
The experiment was continued 60 days in 3 periods of 20 
days according to the 3 × 3 Latin square trial order. The 
rations were prepared according to the daily nutritional 
needs of the animals, taking into account the formula 
for large-breed dairy cows and the nutritional needs of 
buffaloes in lactation [15]. The amount of feed the animals 
could consume daily during the adaptation period was 
determined, and they were fed to increase by 10% during 
the experiment. At the beginning of the experiment, 
6 kg of corn silage, 6 kg of wheat straw, and 4 kg of 
concentrated feed were given per animal, while silage and 
wheat straw were increased to 6.5 kg in the third period 
of the experiment. The roughage to concentrate ratio was 
set to approximately 70:30. The feeding was done daily 
as two meals in the morning and evening. Additionally, 
clean water and licking-block containing minerals 
were always available for the animals. Bypass fats were 

gradually increased and added to the concentrate feed 
in the morning, as 250 g per animal daily, during the 
adaptation period. 

The feeds used in the study were prepared as total mixed 
ration (TMR). Palm bypass fat (PBF) and calcium salt of 
animal bypass fat (ABF) were used as bypass fat sources. 
The combination of PBF and ABF used in the research is 
given in Table 1.

The amounts of dry matter (DM), crude protein (CP), 
ether extract (EE), ash, crude fiber (CF) nutrient amounts 
of the concentrate and roughage used were determined 
according to AOAC [16]. Additionally, neutral detergent 
fiber (NDF) and acid detergent fiber (ADF) analyses were 
implemented according to the regarding method [17]. 
Metabolizable energy in concentrate feed, amounts of 
corn silage and wheat straw and TMR were calculated 
following the instructions previously reported and given 
in Table 2 [18–20]. The amount of non-fiber carbohydrates 
(NFC) was calculated by difference: 100 – (CP + ash + EE 
+ NDF) [21].

The feed was weighed and given as two meals. Each 
morning before feeding, the residual feed left by animals 
was weighed. Thus, the amount of feed consumed per 
day was calculated. Feed conversion ratio (FCR); 4% fat 
corrected milk (FCM) (FCR1), FCM (FCR2) for fat and 
protein, FCM (FCR3), fat, protein, and lactose, and solid 
not fat FCM (FCR4) according to the substance were 
calculated by dividing the daily dry matter use, respectively 
(Table 3) [22–24]. 

Animals were milked once a day in the morning with 
automatic milking machines and their milk yields were 
determined as the group average. Milk yields, fat-corrected 
milk (FCM), fat and protein, energy, and solid not fat (SNF) 
yields were calculated, respectively [22, 25, 26]

Samples were collected by weighing the collected milk 
in the last five days of each trial period. Dry matter, fat, 
protein, lactose, density, freezing point, and ash analyses 
were carried out in the milk samples using an automatic 
milk analyzer (Lactostar, FUNKE GERBER, Article No. 
3510, Berlin, Germany). The pH levels in milk were 
measured with a pH meter (Testo 205). Ammonia in milk 
was determined by the modified indophenol method 
[27–29].
2.3. Statistical analyses
The study was carried out according to the crossover trial 
design. The statistics obtained to analyze of the data of 
buffaloes are expressed as mean and standard error (x±Sx). 
Continuous variables; comparing changes according 
to groups and periods, Repeated Measured Analysis 
of Variance was performed. The Duncan Multiplicity 
Comparison Test was used to determine the differences 
between the groups following the analysis of variance 
[30]. The statistical efficiency level was taken as 5% in the 
calculations and the SPSS statistical software was used.
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Component PBF* ABF*

Metabolisable energy (MJ/kg) 17.41 16.46
Ether extract (%) 84 85
Crude ash (%) 14 12.2
Moisture (%) 3.5 3.5
Aroma (%) 0.4 -
Butylated hydroxytoluene (mg/kg) 125 125
Calcium (%) 9 9
Fatty acid profile determined by analysis, (%)
Lauric acid (C12) 2.67 0.35
Myristic acid (C14) 1.18 3.25
Palmitic acid (C16) 49.31 29.58
Palmitoleic acid (C16-1) 0.22 2.50
Stearic acid (C18) 3.63 24.44
Oleic acid (C18:1 cis-9) 38.82 36.36
Linoleic acid (C18-2) 3.04 2.82
Linolenic acid (C18-3) 0.10 0.07
Arachidic acid (C20) 0.32 0.00
Others 0.20 0.2
Total SFA* 57.11 57.62
Total MUFA* 39.04 38.86
Total PUFA* 3.14 2.89
Total UFA* 42.18 41.75
Unsaturated/ Saturated 0.74 0.70

* PBF: Palm bypass fat; ABF: Animal bypass fat; SFA: Saturated fatty acids; MUFA: Monounsaturated fatty acids; PUFA: Polyunsaturated 
fatty acids; UFA: Unsaturated fatty acids

Table 1. The composition of the PBF and ABF used in the experiment.

Concentrate feed Corn silage Wheat straw TMR*
Dry matter (%) 87.00 25.00 92.00 63.00
Crude protein (%) 20.10 8.50 4.40 10.88
Ether extract (%) 3.85 3.40 0.99 1.95
Crude fiber (%) 10.10 29.30 45.35 20.50
Ash (%) 6.32 3.30 2.77 3.80
Neutral detergent fiber (%) 28.50 47.10 78.56 62.98
Acid detergent fiber (%) 11.60 32.00 48.33 34.55
Nonfiber carbohydrates (%) 41.23 37.70 13.28 20.39
Metabolizable energy (MJ/kg) 11.40 8.80 6.25 8.75

* TMR: Total Mixed Ration

Table 2. Chemical composition of feeds.

3. Results
The effect of bypass fat in the feeding of Anatolian buffaloes 
on performance parameters such as total dry matter intake 
(DMI) and feed conversion ratio is provided in Table 3. 
The effect of parameters such as daily milk yield, FCM 

according to fat, FCM according to fat and protein, FCM 
according to energy, and FCM according to solid nonfat 
on milk yield are shown in Table 4. Effect on some milk 
components such as milk fat, milk fat yield, milk DM, solid 
non-fat and yield, protein ratio, milk protein yield, lactose 
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  Control PBF* ABF* p-values
Total DMI* (kg/day) 10.30 ± 0.097 10.22 ± 0.176 10.31 ± 0.15 0.875
FCR*1 (Milk yield 4% fat-corrected /DMI) 0.38 ± 0.028 0.42 ± 0.021 0.44 ± 0.014 0.257
FCR2 (Fat and protein corrected milk yield/DMI) 0.39 ± 0.028 0.42 ± 0.022 0.44 ± 0.021 0.305
FCR3 (Energy-corrected milk yield/DMI) 0.59 ± 0.052 0.65 ± 0.038 0.71 ± 0.049 0.210
FCR4 (Solid not fat milk yield/DMI) 0.58 ± 0.051 0.64 ± 0.037 0.70 ± 0.048 0.223

* PBF: Palm bypass fat; ABF: Animal bypass fat; DMI: Dry matter intake; FCR: Feed Conversation Ratio 
No significant differences among groups (p > 0.05).

Table 3. Effect of bypass fat in feeding of Anatolian buffaloes on some performance parameters. 

Control PBF* ABF* p-values
Daily milk yield (kg/day) 2.53 ± 0.138 2.69 ± 0.116 2.81 ± 0.079 0.225
Milk yield 4% fat-corrected (kg/day) 3.91 ± 0.977 4.27 ± 0.723 4.54 ± 0.816 0.136
Fat and protein corrected milk yield (g/day) 3.95 ± 0.254 4.25 ± 0.203 4.57 ± 0.203 0.235
Energy-corrected milk yield (kg/day) 6.04 ± 0.474 6.65 ± 0.356 7.36 ± 0.494 0.123
Solid not fat corrected milk yield (kg/day) 5.89 ± 0.466 6.49 ± 0.350 7.19 ± 0.488 0.123

* PBF: Palm bypass fat; ABF: Animal bypass fat 
No significant differences among groups (p > 0.05).

Table 4. Effect of bypass fat in feeding of Anatolian buffaloes on some milk yield parameters.

ratio, and yield and milk energy yield are shown in Table 
5. Finally, its effects on some milk characteristics such as 
density, freezing point, ash, organic matter, and milk urea 
nitrogen are given in Table 6.

Similar values were determined in 3 different groups 
and there was no statistically significant difference between 
the groups when daily dry matter intake of buffaloes was 
evaluated. Correlatively, it was determined that the FCRs 
did not make a significant difference between the groups. 
Still, it was reflected more positively in the groups to which 
bypass fat was added to their feed compared to the control 
group. There was statistically no significant difference 

between the groups regarding milk yield, milk dry matter, 
milk fat and fat yield, solid not fat and dry matter yield, 
milk protein and protein yield, milk lactose and lactose 
yield, and its effect on milk yield. Likewise, no differences 
were found between the energy efficiency of animals with 
bypass fat added to their rations (p > 0.05). Regarding this 
issue, higher values were obtained in the groups fed with 
a ration containing bypass fat compared to the control 
group. Similarly, the groups with bypass fat added to the 
rations had no remarkable effect on milk parameters such 
as pH, density, freezing point, minerals, organic matter, 
and urea-nitrogen (p > 0.05).

  Control PBF* ABF* p - values
Milk fat (%) 7.57 ± 0.157 7.91 ± 0.182 8.03 ± 0.258 0.269
Milk fat yield (g/day) 300 ± 24.658 339 ± 17.838 372 ± 27.692 0.115
Milk DM* (%) 17.25 ± 0.345 17.32 ± 0.240 17.94 ± 0.390 0.286
Solid, not fat (%) 9.68 ± 0.231 9.41 ± 0.201 9.91 ± 0.192 0.254
Solid not fat yield (g/day) 380 ± 28.547 400 ± 24.152 450 ± 25.731 0.157
Protein (%) 4.30 ± 0.110 4.17 ± 0.093 4.40 ± 0.087 0.248
Milk protein yield (g/day) 170 ± 12.692 180 ± 10.843 200 ± 11.419 0.155
Lactose (%) 4.65 ± 0.110 4.51 ± 0.094 4.77 ± 0.092 0.210
Milk lactose yield (g/day) 180 ± 13.827 190 ± 11.730 220 ± 12.551 0.156
Milk energy yield (g/day) 290 ± 1.774 300 ± 1.517 300 ± 2.466 0.281

* PBF: Palm bypass fat; ABF: Animal bypass fat; DM: Dry matter
No significant differences among groups (p > 0.05). 

Table 5. Effect of bypass fat in the feeding of Anatolian buffaloes on some milk yield components.
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4. Discussion
There was no statistically significant difference between the 
groups regarding total daily DMI for the control, PBF, and 
ABF-added groups (Table 3). Different reports have been 
made that adding bypass fat to buffalo rations does not 
affect DMI [31–35]. Similarly, there are reports that adding 
bypass fat to dairy cow rations does not affect DMI [11, 36–
38]. This situation could be explained by the fact that DMI 
may decrease or not change of due to the suppression of 
cellulose digestion in the rumen by adding fat to ruminant 
rations and reducing rumen fermentation [38].

Since buffalo milk contains different levels of fat, 
protein, and lactose compared to cow’s milk, it is observed 
in the literature review that feed conversion ratios (FCR) 
are calculated using different corrected milk yields (CMY). 
This ratio, which is also expressed as milk production 
efficiency, or feed efficiency ratio, shows the milk yields 
obtained with 1 kg feed intake. 

There was no noticeable difference between the 
groups regarding the ratio of CMY to DMI according to 
fat (FCR1) and fat and protein (FCR2). However; a trend 
towards an increase in FCRs was detected (Table 3) with 
the addition of bypass fat to the rations. It can be stated 
that this situation increases due to the increase in milk 
yield. Accordingly, the study conducted by adding bypass 
fat to the rations of Murrah buffaloes [24] found that the 
higher FCR determined by using FCM compared to fat 
was found to be higher than the control group. 

There was no statistically significant difference between 
the groups regarding FCR3 obtained by the ratio of FCM to 
DMI according to energy. The findings of a study showed 
that PBF supplementation in dairy cows with high milk 
yield is similar to the control group calculated using FCM 
values according to energy, which is similar to the results 
of our research [39].

There was no considerable difference between the 
groups in terms of FCR obtained by the ratio of FCM to 
DMI according to solid not fat (FCR4). Similarly, more 
milk yield was obtained in the group ABF with 1 kg feed 
consumption compared to the other groups. It is thought 

that the reason for this is that individual milk yield records 
cannot be obtained depending on the milking system and 
the milk of the study group is collected in a common boiler.
4.1. Effects of bypass fat on milk yield and corrected milk 
yield
There was no notable difference between the groups 
regarding daily milk yields and FCM. The FCMs by fat, fat 
and protein, energy and solid not fat; 9.02%, respectively, 
in the groups to which PBF was added compared to the 
control group; 7.57; 10.17 and 10.20; in the groups to which 
ABF was added, 16.10% compared to the control group; 
15.72; An increase of 21.91 and 22.08 was observed. These 
increases were found to be higher %6.49; %7.58; %10.65, 
and %10.78 in groups ABF, respectively, compared to 
groups PBF. Although there was a proportional difference 
in the results, it was not statistically significant. This might 
be related to the milking system of the farm and getting 
milk yields as a group.

Milk yield in buffaloes shows significant differences 
according to breeds [40]. The average annual milk yield 
of Anatolian buffaloes is 1000 kg [7,40], 1800–2400 kg 
in Nili-Ravi buffaloes, 2000–2800 kg in Italian buffaloes, 
1800–2500 kg levels in Murrah breeds. Breeding studies 
in Anatolian water buffaloes have gained momentum in 
recent years while breeding studies in Italian buffaloes 
have been carried out for more than 40 years [41]. The 
milk yields of the Anatolian buffaloes used in the study 
were lower than the literature reports. It is thought that 
this is because milking occurs once a day on the farm and 
the newborn calves are fed with milk until the age of 4 
months.

The data related to milk yield obtained in the study 
showed that adding bypass fats to buffalo rations did 
not have a statistically significant impact on milk yield, 
as observed by previous studies [31–33]. It is consistent 
with research conducted by several researchers indicating 
that the addition of bypass fats to dairy cow rations did 
not significantly affect ECM yield statistically [37,38,42]. 
Furthermore, it is in line with various studies which found 
no significant differences in milk yield, milk protein, and 

Control PBF* ABF* p-value
pH 6.68 ± 0.016 6.72 ± 0.021 6.69 ± 0.023 0.392
Density (g/cm3) 1.028 ± 0.0008 1.026 ± 0.0008 1.028 ± 0.0009 0.186
Freezing point (oC) 0.67 ± 0.011 0.66 ± 0.008 0.67 ± 0.013 0.511
Ash (%) 0.56 ± 0.007 0.56 ± 0.005 0.56 ± 0.027 0.961
Organic matter  (%) 16.69 ± 0.346 16.77 ± 0.240 17.38 ± 0.389 0.284
Urea-N (mg/dL) 17.02 ± 0.629 16.61 ± 0.593 16.55 ± 0.328 0.332

* PBF: Palm bypass fat; ABF: Animal bypass fat
No significant differences among groups (p > 0.05).

Table 6. Effect of bypass fat in the feeding of Anatolian buffaloes on some milk characteristics.
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lactose content as a result of adding bypass fats to lactating 
dairy cow rations [36,38,43]. There are also different 
demonstrations showing that the addition of bypass fats 
to buffalo rations increases milk production of twice-daily 
milking animals [34,44,45]. Other researchers also reported 
that using the Ca salts of long-chain fatty acids at 300 g 
per animal per day in twice-daily milking Mediterranean 
buffaloes with high milk yield, bypass fat applications 
resulted in increased milk yield and FCM significantly [44]. 
In summary; the aforementioned studies differ from this 
study on Anatolian buffaloes. It has been evaluated that 
there are different feed additives as well as different milking 
structures.
4.2. Effect of bypass fat on some milk components
The level of milk fat obtained from the groups was not 
influenced statistically by the addition of PBF and ABF to 
the rations. However, compared to the control group with 
PBF added 4.46%; ABF sources yielded 6.05% higher fat. 
The group to which ABF was added resulted in 1.52% more 
milk fat than the group to which PBF was added.

Evaluating that adding bypass fat to the ration did not 
statistically affect milk fat; found coherent with studies 
conducted by different researchers [12,24,25,31,32,39,44,46]. 
However, it was not found to be compatible with several 
studies previously performed [33,47]. A study used choline 
chloride with bypass fat and reported that since choline 
chloride is used in phospholipid synthesis, it supports milk 
fat synthesis via facilitating additional lipid absorption 
and distribution [47]. Contrary to the study on Anatolian 
buffaloes, another research determined that milk fat ratio 
was considered to be significant since twice-daily milking 
and individual milk measurements were made [33]. 

While there was no significant difference between the 
daily milk fat yield groups collectively (p > 0.05); 39 g of 
more milk fat was obtained from the group PBF compared 
to the control. Seventy-two g of more milk fat was obtained 
from the group PBF compared to control; 33 g of more milk 
fat was obtained from the group ABF compared to PBF 
per day. Regarding the obtained data for milk fat yields, 
it was found to be consistent with the results of different 
studies [12,25,31,37,43,45]. Various studies reported that 
a statistically significant increase (p < 0.01) was procured 
with an average of 60 g daily milk fat yield in the twice-daily 
milking farms. It is evaluated that this process is due to the 
inability to get individual milk records due to the milking 
system.

There was no significant difference between the groups 
in terms of milk dry matter ratio and solid not fat ratio. These 
results were compatible with similar studies conducted on 
buffalo, dairy cow, and sheep species [31–34, 43, 46].

While similar values were attained between the dry 
matter values of milk solid not fat, it was observed that the 
yields of solid not fat were 20 g and 70 g higher per day, 

respectively in the groups that added PBF and ABF to their 
rations compared to the control group. Even though the 
dry matter values were close to each other, this difference 
was due to the higher corrected milk yields in the bypass 
fat-added groups than in the control group.

There was no statistically significant difference between 
the groups in terms of milk protein and daily milk protein 
yield. These data were found to be correlated with different 
studies [24,25,34,39]. However, another study reported 
that milk protein levels increased significantly due to the 
inclusion of bypass fats in buffalo rations [32]. Researchers 
have reported that this may be because including bypass 
fats in the ration reduces the use of amino acids as an 
energy source and enables them to be used for casein 
synthesis. 

There was no statistically significant difference between 
the groups in terms of milk lactose level and daily lactose 
yield similar to [12,25,34,36,37,43,46]. 

Nevertheless, the difference between the trial periods 
was significant in terms of milk fat ratio, milk fat yield, 
milk dry matter ratio, solid not fat yield, milk protein and 
lactose yields, and milk energy yield. It is thought that this 
situation is because although the buffaloes are divided into 
groups based on their similar characteristics, individual 
yields cannot be determined as a result of milking as 
a group and collecting the milk in a standard boiler. 
Moreover, one group has the higher milk yield.
4.3 The effect of bypass fat on some milk parameters
Milk pH was not statistically affected by bypass fat 
supplementations, and the data obtained by a research 
study was found to be consistent with the values reported. 
Similarly, the density of milk was not statistically affected 
by bypass fat supplementations [48]. In fact; according to 
the Turkish Food Codex, the density of buffalo milk and 
cow milk is 1.028; sheep milk is reported to be 1.030, and 
goat milk is 1.026 [4]. The density values obtained were 
compatible with the values (1.026–1.029) obtained in a 
previous study [49].

The freezing point, organic matter, and mineral 
content of milk were not affected by bypass fat treatments 
(p > 0.05). Accordingly, the urea-nitrogen of the milk was 
not statistically affected by the bypass fat treatments. It 
was found to be consistent with various former studies 
[38,39,50]. Milk-urea nitrogen was found to be the highest 
in the control group, and similar values were obtained 
in the groups containing bypass fat when the data of 
the groups fed with control and bypass fat rations were 
evaluated. The data obtained were found to be compatible 
with recent research that there is a negative correlation 
between the energy level in bovine rations and milk urea-
nitrogen [51]. It has been evaluated that this situation is 
due to the decrease in the milk urea-nitrogen value of the 
increase in the ration energy amount since the energy level 
affects the protein quality and the NPN compounds used 
by the rumen microorganisms.
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In conclusion, the addition of PBF or ABF to the rations 
of Anatolian buffaloes did not affect their daily dry matter 
intake. The inclusion of bypass fat in the rations resulted in 
advancements in feed conversion ratios calculated using 
the corrected milk yields. In particular, in the ABF group, 
more milk yield was obtained with each kilogram of feed 
dry matter intake per day. Although the daily milk yield of 
the groups was not statistically different (p > 0.05), adding 
bypass fat to the rations positively affected the corrected 
milk yields. In terms of daily milk yield, the inclusion of 
ABF was more effective than the addition of PBF. The 
higher data were obtained from the groups to which 
bypass fat was added compared to the control group. At 
the same time, there was no significant difference between 
the groups in terms of milk fat, protein, lactose, dry matter, 
and solid nonfat ratios (p > 0.05). Adding ABF to their 
diets was more effective. It was observed that there was 
no significant difference between the groups in terms of 
parameters such as pH, density, freezing point, ash, organic 
matter ratio, and milk-urea nitrogen of milk obtained by 
adding bypass fat to the ration (p > 0.05). In summary, of 
the bypass fats added to the rations of Anatolian buffaloes 
of 250 g per animal per day, especially ABF; it was observed 
that performance, milk yield and composition improved. 
Starting from here; it can be said that the addition of 

bypass fat to the ration has a positive effect in buffaloes 
and dairy cattle. However, it is thought that it would be 
beneficial to determine these effects by adding bypasses at 
different levels, including more buffaloes in the study, and 
diversifying them with detailed studies in more extensive 
scale and professional farms.
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