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Abstract

Al-Shaar, N. M., Al-Juwari, M. F., Saadi, A. M. & Almallah, O. D. (2023). Impact of some enzymes and probiotic 
mixture on milk production, components and some blood traits in Awassi ewes. Bulg. J. Agric. Sci., 29(6), 1137–1142

The study was conducted in the animals’ field of the Department of Animal Production / College of Agriculture and For-
estry/University of Mosul, to clarify the impact of adding a mixture of enzymes Amylase, Protease and Cellulose with the 
probiotic in different proportions on milk production and its components in Awassi ewes. The study was carried out by using 
12 ewes by using cross over design, the ewes were divided into three groups and fed periodically on the experimental feed at 
three periods, and each period took up 17 days (15 days’ adaptation period and two days for the collection of milk and blood 
samples). The ewes in all treatments were fed on standard feed formed of barley, wheat bran, soybeans and wheat straw, with a 
1.5 kg/ewe per day of feed, without addition in first treatment (control), or with adding 2g from enzymes mixture and probiotic 
per ewe per day in the second treatment, while adding 4g of mixture enzymes and probiotic per ewe per day in third treatment. 
The results showed an improvement in milk production by 10% and 7%, when adding a mixture of enzymes and probiotics in 
the second and third treatments compared to the control, while the addition was not affected on milk components of protein, fat, 
lactose and solid non-fat. The results of blood measurements pointed out a significant increase (p ≤ 0.05) in the concentration 
of the total protein and globulin in second treatment 7.75 and 3.51 g/dl, respectively, compared to the control treatment 6.95 
and 2.7 g/100 ml, respectively, while triglycerides decreased significantly (p ≤ 0.05) in second treatment, 38.44 mg/dl as com-
pared to the third treatment 43.91 mg/dl. In general, the addition of the enzymes mixture and probiotic improved the production 
of milk and blood immune proteins in Awassi ewes.
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Introduction

The drought during the recent years resulted in lack of 
fodder crops available to feed the animals, this will rise the 
prices of feedstuffs, because of the reliance on imports to 
fill the deficit in the provision nutritional requirements. This 
situation caused a significant increase in production costs, 
and in order to reduce this effect, it was either use cheap 
feed alternatives to provide daily nutritional needs for ani-
mals, or use some food additives that can improve the effi-
ciency of food utilization through improving the digestion, 

and increase milk production. This also effects the growth of 
lambs during the lactation period because growth absolutely 
depend on the amount of milk produced by their mothers and 
available food Hamodat (1985). The studies , which focused 
on improving the nutritional value of the feed and increase 
its digestion coefficients khjgbv and metabolism, relied on 
many ways, including the use of enzymes that are industri-
ally produced and are widely in the field of nutrition, where 
they work alongside stomach bacteria enzymes and increase 
the effectiveness of decomposition in stomach( Beauchemin 
et al, 2003; Salem et al., 2011), in addition to Probiotics, 
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which consist of a mixture of bacteria and yeasts , where 
they  provide a stable supply of lactic acid by increasing the 
ability of rumen bacteria to utilized and reduces their accu-
mulation in the rumen. Yeast, also compete with the bacte-
ria that utilized from starch and prevent the accumulation 
of lactic acid, thus they maintain the rumen pH, within the 
appropriate range for the activity of microorganism. They 
also exploit the oxygen in the rumen and provide a suitable 
environment for the work bacteria that break down fibers 
(Retta 2016).

Among the suggested hypotheses about the mechanism 
of the action of probiotics is their action as an antibiotic that 
helps to get rid of pathogenic bacteria in small intestine and 
this improves the vital system of beneficial bacteria and in 
turn provides greater ability for digestion and absorption 
Uyeno et al. (2015). All that contribute to an increase in vol-
atile fatty acids absorbed from the rumen and an increase 
in microbial protein transiting into the intestine, which pro-
vides about 90% of the need for amino acids for the animal 
in addition to 50% of the body’s need for energy Russell & 
Mantovani (2002), by this way, feed intake increases with 
better exploitation for the utilization, and improve produc-
tion performance Mavrommatis et al. (2020). Some stud-
ies, pointed out that an increasing in milk production and 
its components could be achieved, when adding probiotics 
and enzymes (Al-Zubaidy, 2010; Vosooghi-Poostindoz et al., 
2014), while adding enzymes and probiotics had no obvious 
effect in production performance in other studies (Reddish & 
Kung, 2007; Zilio et al., 2019). The current study was pro-
posed to search the effect of the mixture of enzymes with the 
probiotics in different proportion in the diets of Awassi ewes 
consisting mainly of concentrated feed in milk production 
and its components at the beginning of milking season.

Materials and Methods

The study was conducted in a field of animals at the col-
lege of agriculture and forestry at the University of Mosul, 
using 12 Awassi ewes with close to birth dates. The ages of 
the ewe’s ranges between 3–4 years and the weight range 
(59.97 ± 2.87). The study lasted for 51 days with crossing de-
sign experiment. The study divided into three periods, each 
of which lasted for 17 days, 15 days as adaptation period and 
the other two days for collect blood and milk samples. The 
ewes were divided into three groups (4 ewes of each) fed Pe-
riodically with standard diet with no additives, standard diets 
with an addition of 2 g of the enzymes mixture/day per ewe 
according the recommendations of the manufacturing com-
pany, and fed on the standard diet with the addition of 4 g of 
enzymes mixture/day per ewe. The enzyme mixture consists 

of Protease 2.750 CSU, and Amylase 5.500 SLU, Cellulase 
27.5 FPUi in addition to the (Lactobacillus acidophilus 2.75 
×10 CFU bacteria, Streptococcus faecium 8.25×10 CFU bac-
teria, and Bacillus subtilis 1.1×10 CFU bacteria, which are 
all manufactured by (Namhyun-Dong, Gwanak-Gu, Seoul, 
Korea).

Ewes in each group were fed with 1.5 kg per ewe per 
day in two meals, first at 6 am and the second at 4 pm. The 
diet used consists of crushed black barley, wheat bran, straw, 
and some soybeans, as shown in Table 1. Milk production 
were recorded at the end of each period by isolating the 
lambs from their mothers at noon for 12 h, and then ewes 
milked the morning. Milk production was doubled to cal-
culate within 24 h. Milk components were analyzed by us-
ing the milk testing device Lactosac System, Brand Name 
SP60 (Lohand). Blood samples were taken from the Juglar 
vein (10 ml) using a disposable plastic syringe for measuring 
(Triglyceride, urea, and blood proteins). The samples were 
analyzed in the laboratory by using testing kits from Bio-
lab, a French company, and the results were read by using 
the scanner Biotech Engineering Management CO.LTD.UK. 
Data was statistically analyzed using SAS (2002), and using 
the cross over design on a computer.

Results and Discussion

Results in Table 2 showed that adding enzymes mixture 
and probiotic to the ewes’ feed by 2 g per ewe daily led to 
insignificant improvement in milk production with a propor-
tion, reached to 10.57%. The milk production was 878 g/
day, while the improvement was 7.17%, when adding 4 g of 
the enzymes and probiotic mixture, milk production was 851 
g/day compared to the control treatment 794 g/day. More-
over, no significant differences among the treatments in the 
percent of fat in milk 4.18, 3.85, and 4.22 %, protein 4.82, 
4.87, and 4.81%, lactose 4.56, 4.61, and 4.55%, solid non-fat 

Table 1. Components and chemical composition of basal 
diets

Chemical analysis % of dry matterPercentIngredients
91.48Dry matter50Barley grain
15.23Crud protein30Wheat bran
2.58Ether extract7.25Soybean meal
9.59Fiber10Wheat straw
7.78Ash0.75Urea

2337Metabolizable energy, 
kcal/kg

1Salt
1Limestone

Chemical composition of diet was estimated according to AOAC (13), 
with except energy calculate from energy value of Iraqi feedstuff Al-Kha-
waja et al. (14)
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10.38, 10.40, and 10.22% and milk energy 3577, 3623, and 
3599 KJ/kg. This reflected no significant differences between 
the treatments in fat yield 33.29, 33.66, 36.43 g/day, pro-
tein yield 38.07, 42.59 and 40.59 g/day, lactose yield 36.05, 
,40.26, and 38.50 g/day, and also in energy yield 2865, 3191, 
3048 KJ/day.

Results also showed that the total increasing of lamb’s 
body weight significantly increased (P ≤ 0.05) in the third 
treatment that fed by adding 4 g/ewe/day, it was 3.18 kg, 
compared to the control treatment and the treatment that fed, 
with the addition of 2g/ewe/day of the probiotic and mixture 
of enzymes, where it reached 2.47 and 2.57 kg. Ewes weight 
slower in the control treatment and the third treatment  
(-0.875 and – 0.791 kg), respectively, while it increased in 
the second treatment (+0.166 kg). Many studies showed that 
adding the probiotic to the animal’s diet play a role in in-
creasing milk production and the proportion of its compo-
nents, such as protein or fat. This increase ranges between 
7–25 % based on many factors, such as the probiotic type, 
feed type, stage production, and others Retta (2016).

Al-Zubaidy (2010) explained, that the addition of dif-
ferent proportions of probiotic with ratio 0.4 and 0.8% to 

the diets of Awassi ewes led to a significant increase in milk 
production with an increase in proportion of probiotic in the 
diet, and the reason for the improvement in milk production 
to the role of the probiotic in enhancing digestion, absorption 
and feed efficiency. Mustafa et al. (2014) pointed out that the 
addition of probiotic to the dairy cows’ diets led to insignif-
icant increase in milk production and the proportions of its 
components. Similarly, Thomas (2017) mentioned that there 
were no significant differences in the production of milk and 
its components, when feeding dairy cows with the addition 
of probiotic, while Satendra & Brajendu (2017) pointed out 
that feeding dairy cows with the addition of probiotic led to 
a significant increase in milk production.

Almallah (2018) mentioned that he obtained a 13% in-
crease in the yield of Friesian cows, when bread yeast was 
added to the feed as a probiotic. El-Hawy et al. (2019) in-
dicated that feeding Parki ewes on diet with the addition of 
probiotic led to a numerical improvement in milk produc-
tion, the differences were also not significant in milk com-
ponents. Mavrommatis (2020) showed that the addition of 
yeast as a probiotic to the diets of Awassi ewes led to an 
increase 7.6% in milk production. Almallah et al. (2021) did 
not find a significant differences in milk production and the 
percentage of components, when yeast was added as a pro-
biotic to the Awassi ewes’ diets. Similarly, Boushehri et al. 
(2021) mentioned that feeding dairy cows with the addition 
of antioxidants with probiotic in an amount 10 and 20 g/cow 
did not lead to significant differences in milk production and 
its components except the fat, which was significantly in-
creased compared to the control treatment. Previous studies 
had agreed that the improvement of milk production with 
the addition of the different kinds of probiotics was due to 
the direct effect of probiotics in digestion and metabolism 
and increased availability of nutritional compounds for ab-
sorption in the intestine or indirect effect on ruminal mono-
carboxylate transport, which will operate with the transport 
system of the epithelial cells wall of the rumen and thus the 
absorption of the resources of milk components from volatile 
fatty acids Nalla et al. (2022).

On the other hand, regarding the effect of adding en-
zymes to ruminant diets, Yang et al. (2000) pointed out that 
feeding dairy cows with the addition of fibro-lytic enzymes 
led to improve the digestion significantly, but that did not 
significantly reflect in improving milk production or the pro-
portions of its components or the components yield. This 
was also reached by Flores et al. (2008), when adding a mix-
ture of enzymes cellulose and xylanase to the ewes’ diet did 
not lead to a significant difference in milk production and its 
components, while Rojo et al. (2015) mentioned that adding 
cellulose enzymes to the diet of goats had a significant ef-

Table 2. Effect of probiotic and enzyme mixture on milk 
yield and composition

4 g/day/ewe2 g/day/eweControlParameters
851 ± 90.09878 ± 70.09794 ± 56.96Milk yield,  

g/day
4.22 ± 0.183.85 ± 0.174.18 ± 0.19Milk fat, %
4.81 ± 0.084.87 ± 0.094.82 ± 0.08Milk protein, %
4.55 ± 0.074.61 ± 0.084.56 ± 0.08Milk lactose, %
10.22 ± 0.1810.40 ± 0.2510.38 ± 0.14Milk solid  

non-fat, %
3599 ± 161.833623 ± 111.353577 ± 162.48Milk  

energy,  
k j/kg

36.43 ± 1.2533.66 ± 1.4133.29 ± 1.17Milk fat,  
g/day

40.59 ± 2.8942.59 ± 3.1338.07 ± 2.99Milk protein,  
g/day

38.50 ± 1.9340.26 ± 2.9436.05 ± 1.48Milk lactose,  
g/day

3048 ± 274.023191 ± 
287.15

2865 ± 202.40Milk energy,  
k j/day

3.19 ± 0.21 a2.57 ± 0.18 b2.47 ± 0.15 bLambs body 
gain, kg/lamb.

-0.7910.166-0.875Ewes body 
weight change, 
kg/ewe

a, b, means values within a raw with different superscripts differed (P ≤ 0.05)
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fect in increasing milk production and energy in milk, and 
yield of milk components. Silva et al. (2016) pointed out that 
there were insignificant differences in milk production and 
its components in the mid stage of milk production.

Reddish & Kung (2007) observed that there were no sig-
nificant differences in milk production and the proportions 
of its components, when 10 g of a mixture of fibers enzymes 
were used in dairy cows’ diets, the authors stated that reason 
for the lack of response was not clear, but it might be related 
to the fact that enzymes differ in their ability to analyze spe-
cial types of compounds and might be had a stability degree 
of the rumen. Zilio (2019) use mixture of enzymes in dairy 
cows feeding as additive, they indicated that the reason for 
the lack of improvement in milk production with the addition 
of enzyme might be significantly affected by the stage of lac-
tation and the energy state of the body.

The results of blood measurements in Table 3 showed 
that feeding the mixture of enzymes with probiotic led to 
increase of the total protein in the blood so for the two addi-
tion treatments 7.75 and 7.23 g/dl and that increase was sig-
nificant (P ≤ 0.05) in the treatment that fed with the addition 
of 2 g/ewe per day compared to the control treatment 6.95 
g/dl, and that increase in total protein occurred, because of 
the increasing of globulin protein in those treatments, they 
were 3.51 and 3.05 g/dl, compared to the control treatment 
2.71 g/dl with a significant increasing (P ≤ 0.05) in treat-
ment that fed with the addition 2 g of a mixture of enzymes 
and probiotic, compared to the control treatment, while 
the differences were not in the level of significance in the 
concentration of the albumin protein in the blood, 4.06, 
4.23 and 4.18 g/dl, respectively. The concentration of tri-
glycerides significantly decreased (P ≤ 0.05) in the second 
treatment, when the mixture of enzymes and probiotic were 
added with amount 2 g/ewe 38.44 mg/dl compared to the 
third treatment that fed with the addition 4 g/ewe of a mix-
ture of enzyme and probiotic 43.91 mg/dl, while the differ-

ences were not in the level of significance with the control 
treatment 41.11 mg/dl, results also showed that there were 
no significant differences between the treatments in the con-
centration of the cholesterol 68.00, 70.65 and 70.70 mg/dl 
or urea blood 30.15, 27.45 and 29.87 mg/dl, respectively.

Mustafa et al. (2014) explained that feeding the probi-
otic with the diet did not lead to a significant difference on 
the blood parameters urea, total protein and globulin, but al-
bumin increased significantly compared to the control treat-
ment. But Dabiri et al. (2016) pointed out that protein was 
not affected, when adding a low, or high level of the probi-
otic to the diets of ewes at weaning, but the urea decreased 
significantly with the high level. The authors stated that the 
reason for that was due to the improvement in the efficien-
cy of nitrogen utilization through activating rumen bacteria. 
Almallah (2018) pointed out that there was no effect in cows 
when adding the yeast as a probiotic in the blood traits.

The studies that have been conducted on the effect of 
feeding enzymes. It was indicated by Gado et al. (2014) that 
adding fibrolytic enzymes with vitamins to ewes’ diets led to 
a significant increase in the concentration of the total protein. 
On the contrary, Peter et al. (2015) explained that there was 
no significant effect in the concentration of the total protein 
in dairy cows, when adding with regard to the studies that 
have been conducted on the effect of feeding enzymes, it was 
indicated enzymes to the feed consisting of 60% roughage 
and 40% concentrate feed. Al-Rubaie et al. (2018) also stated 
that adding fibro-lytic enzymes to the diets of Awassi ewes 
with proportions 0, 1, 3, 5 kg/ton from the diet led to increase 
in urea and cholesterol in blood, without affecting the pro-
teins, they explained that the reason of increasing the urea in 
blood is the imbalance in the exploitation of rumen ammonia 
by rumen bacteria.

Beigh et al. (2018) stated that the fibro-lytic enzymes 
did not lead to a significant difference in the blood measure-
ments compared to the control treatment, they attributed the 
reason for the lack of change in blood characteristics to the 
fact that the amount of consumed energy was sufficient to 
meet the needs of the animals. While Shaaban et al. (2021) 
mentioned that adding enzymes to the diets consisting of an 
olive pulp, or olive silage led to increase of globulin in blood 
significantly accompanied by lower cholesterol, without af-
fecting the urea and triglycerides. 

Conclusion

It is clear from the results of the study that adding a two 
level of probiotic to the diet of Awassi ewes in the early stage 
of lactation, led to improve in milk production with the per-
cent ranged from 7–10%, while the components of milk did 

Table 3. Effect of probiotic and enzyme mixture on some 
blood parameters

4 g/day/ewe2 g/day/eweControlBlood  
parameters

7.23 ± 0.26 ab7.75 ± 0.21 a6.95 ± 0.25 bTotal protein, 
g/dl

4.18 ± 0.114.23 ± 0.194.06 ± 0.18Albumin, g/dl
3.05 ± 0.24 ab3.51 ± 0.10 a2.71 ± 0.13 bGlobulin, g/dl
43.91 ± 1.04 a38.44 ± 2.03 b41.11 ± 1.02 abTriglycerides, 

mg/dl
70.70 ± 1.4470.65 ± 1.4768.00 ± 1.35Cholesterol, 

mg/dl
29.87 ± 1.0927.45 ± 0.8330.15 ± 0.92Urea, mg/dl

a, b, means values within a raw with different superscripts differed (P ≤ 0.05)
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not affect, also we found an increase in blood total protein 
due to an increase in immune proteins (globulin) in blood, 
and this may be correlated to the probiotic to the diets of 
Awassi ewes.
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