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ABSTRACT

The study was done to compare Awassi ewes and Holstein cow’s milk
in morning and evening period, in a private animal project in Erbil/ Irag.
The physical properties (pH, specific gravity and freezing point °c) of
milk samples which recorded insignificant differences between the
morning and evening period of Awassi ewes and Holstein cow’s milk, as
well as milk has flavor in ewes, while it increased in cow’s milk. The
average yield of cows' milk increased in the morning compared to the
evening, while the milk yield of ewes showed an insignificant difference
between the morning and evening periods. Fat and fat percentage: protein
ratio had decreased in the morning milk compared to the evening milk,
instead of in cows the morning milk contained high fat (%) and fat:
protein ratio compared to the evening, otherwise, Sheep's milk increased
the rates of morning milk protein, lactose and SNF compared to the
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evening milk, there were insignificant differences between cows’ morning
and evening milk protein, lactose and SNF percentages. At the animal or
species level, sheep's milk outperformed cow's milk in chemical
composition.
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INTRODUCTION

Milk provides essential nutrients and is an important source of dietary energy, high-quality
proteins and fats. Milk can contribute significantly to the intakes of required nutrients for calcium,
phosphorus, selenium, riboflavin, magnesium, vitamin B12 and pantothenic acid. Among these
mineral components, calcium and phosphorus make up a larger part in milk that is essential for
bone growth and the proper development of newborns (Al-Wabel, 2008). With progress in the
lactation stage, milk yield and energy balance tend to differ and together this contributes to the
fluctuation of the concentration of milk ingredients (Zelal, 2020). For a successful dairy production
process, knowledge of different levels of microorganism in milk is essential to determine the quality
of milk. District, type of breed, climatic conditions and lactation periods are known as seasonal
changes that affect milk formation (Islam et al., 2013). Advanced methods should be used for the
analysis, monitoring, production and processing of milk. Fresh milk considered as a complete diet
because it contains essential nutrients such as fat, protein, lactose, vitamins and minerals in
balanced ratio compared to other foods (Shojaei and Yadollahi, 2008). Milk fat is different from
other animal fats in that contains many more types of fatty acids. Fat helps in the proper metabolism
of sugars and acts as a carrier of the fat-soluble vitamins (E, D, A and K). Milk protein is essential
for formation of new tissues, repair of broken-down tissue and overall development of the body
system (Islam et al., 2008). Moreover, changes in milk fat and milk protein content are of interest to
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the farmer in connection with changes in feeding in relation to changes since the economic value of
the milk depends on the fat and protein content (Nielsen et al., 2005). The ratio of protein and milk
fat content in cow’s milk, refer to cows with nutritional errors according to the chemical
composition of milk, which can help detect some metabolic disorders in cows (Bunevski, et al.,
2020). Chladek, et al. (2011), indicates that the milk recording sheet provides information not only
on milk yield, but also on milk fat, milk protein and lactose content. The analysis of content of milk
component provides a wide variety of important data that aid in rapid adjustment of nutrition or in a
herd breeding programs. Sheep milk is characterized by lower cholesterol content, more beneficial
composition of fatty acids and better hygiene (lower somatic cell content) compared to buffalo or
cow’s milk. (Molik et al. 2008 and Olechnowicz et al. 2010). Iraqi sheep including Awassi, are
mainly raised for the purpose of producing meat, milk and wool, and represent 50-60% of the Iraqi
sheep which spread in the northern and middle areas of Irag and considered one of the most
important agriculture animals that are able to eat pastures and field residues and provide man with
milk and meat (Al-Maiyah and Kadhim 2016 and Al-Sabea et al., 2020). Friesian cows are
considered one of the most important purebred breeds of milk that entered Irag due to its high
production of milk and the length of its production season and the pace of adaptation to new
environmental conditions and the possibility of mating with local livestock and improve (Salim and
Salman 2020). The aim of this study is to evaluate the daily morning and evening milk, as well as to
know the physical and chemical quality of raw milk in some dairy animals in Erbil City.
MATERIALS AND METHODS

This experiment was conducted at Kosar Dairy Farm, during the period from July to August,
2020. A total 132 raw milk samples from Awassi ewes and Holstein-Friesian cows were included in
this study. Then, morning and evening daily milk samples were analyzed during the experiment.
Milk samples were collected from animals that gave birth to a female compared to a male who was
born. Morning and evening milk production was recorded to determine the total milk yield in a day.
To stop the growth activity of acid-producing organisms, raw milk samples (25 ml in total) were
collected and stored in an ice box and transported to the laboratory for analysis. Physio-chemical
properties (Fat %, Protein%, Lactose %, Solid Not Fat (SNF) % and Freezing point) were
determined by Lactostar “FUNKE GERBER” Labortechnik (12/05) machine (Germany) at the
Food Technology Laboratory of Agriculture Engineering Sciences. In addition, the farm used
mineral and salt blocks as dietary supplements. Organoleptic tests were carried out by a panel of
expert judges to evaluate the flavor of collected raw milk samples, and the milk pH samples were
measured by portable pH meter. Statistical data were analyzed using CRD (Completely
Randomized Design) by the SAS institute program (SAS, 2005). Duncan's multiple range tests were
used to compare differences among the treatments.
RESULTS AND DISCUSSION
Physical characteristics

The results of the physical characteristics of milk samples obtained from an ewes and cows
are presented in the (Table 1.) Insignificant differences between the physical properties of milk
samples (pH, specific gravity and freezing point °c), also insignificant differences in milk flavor
between morning and evening period of ewe. However, the same table shows that the morning milk
collected from cows had a significant score (p<0.05) better flavor (10.0) compared to evening milk
(9.0). Anantakrishnan, et al. (1993) suggested that if the pH value of milk was (6.5 -6.7), then the
milk samples may be given free from bacterial contamination or mastitis. This results are quite
similar to Bari’s (2001) study, which showed that the flavor of milk collected from dairy farms is
normal (pleasant and aromatic), and may be due to the fact that the farmers take hygienic measures
during milking and not to let a dairy animal eat some flavored feed prior to or while milking his
animals.
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Table (1) Effect of morning and evening raw milk samples of Awassi and Holstein-Friesian on

some physical characteristics

Awassi Milk Holstein-Friesian Milk
Traits Morning Evening Morning Evening
pH 6.67+0.3152 6.65+0.342° 6.35+0.331° 6.35+0.325¢
Flavor (1-10) 9.0+0.730% 9.0+0.804% 10.0+0.5722 9.0+0.603"
Specific gravity 1.035+0.033% 1.032+0.029¢ 1.027+0.029° 1.029+0.030°
Freezing point °c -0.568+0.0452 -0.538+0.0512 -0.474+0.050* | -0.468+0.058?

&b Mean values within a row having different superscripts differ significantly at (p<0.05). the superscripts
with similar letter indicate non-significant.

In the (Figure 1.) indicates insignificant difference among morning and evening total raw
milk samples for some physical properties (pH, Flavor, Specific gravity and Freezing point °c)
between the both ewe and cows. This finding is consistent with the work of Islam et al. (2013) who
found that the results regarding organoleptic parameters of milk samples taken from the three
markets were insignificant differences among the organoleptic parameters such as color, flavor,
taste and texture of milk samples.
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6

4 1.0312 10282
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Figure (1) Comparison between total raw milk samples of morning and evening period in ewes and cows of
some physical characteristics. The superscripts with similar letter indicate non-significant (p>0.05).

Table 2. showed that the average value of cow’s milk yield was significant (p<0.05) in the
morning (9.610 L) compared to the evening period (3.025 L), while there was insignificant
difference between morning and evening of ewe’s milk. The same table shows the percentage of fat
in ewe milk: the percentage of protein was significantly lower (p<0.05) in the morning compared
with the evening instead of cows, the morning milk was higher in fat (%) and fat: the percentage of
protein compared to the evening, otherwise; Sheep's milk showed a significant increase (P<0.05) in
the ratios of morning milk protein, lactose and SNF compared to evening milk, while the
differences were insignificant between the rates of morning and evening milk protein, lactose and
SNF. Bille et al. (2009) who reported that milk yield was higher in morning milk instead of evening
milk per cow (18 kg to 8 kg) respectively and this can be attributed to a longer resting period at
night or between milking often at this stage, rather than the movement of pasture-seeking cow’s
energy is conserved for milk synthesis. Milk excretion Milk excretion, which contributed to the
dilution of the fat content, was generally higher during morning milking due to the longer interval
(Chladek et al., 2011). Ozcan et al. (2015) found that protein and fat values were higher on summer
morning. The protein content can be also influenced by the breed, lactation period, season and the
feeding status, while the fat content reflects supplementary feeding and effects of sub-clinical
mastitis, breed, age and lactation period. Richardt (2004) measured the F/P ratio as an important
pointer of animal health. The mean fat / protein ratio was differed significantly (p<0.05) between
morning and evening cow milk and the highest F/P ratio was found in morning milk (1.252+0.195).
Cejna and Chladek (2005) dictated that the proper F/P ratio for Holstein cows is (1.05 -1.18). High
values in the first stage indicated a great energy deficiency. Haas and Hoffrek (2004) included that
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the optimum F/P ratio is (1.2-1.4). Low values are prone to subclinical rumen acidosis which can
compromise the reproductive performance of cows and increase a possible expansion of mineral
metabolism disorders. The F/P ratio higher than (1.4) indicated the sign of energy deficit and if
ketone bodies are present, lead to subclinical ketosis. The current study agrees with this range. This
result is also quite similar with Bondan et al. (2019) who found lactose content in milk was not
influenced by Holstein’s milking time with thrice or twice daily milking sessions. Since most of the
blood sugar is used by the breast for lactose synthesis in lactating animals, this can be speculated,
according to Hamzaoui et al. (2013), that reducing lactose secretion is a strategy to maintain stable
glycaemia. Sheep milk contains higher levels of total solids, SNF and major nutrients than goat’s
and cow’s milk, the physico-chemical characteristics of sheep milk have unique properties as
compared to goat’s and cow’s milk (El-Shazly et al., 2012).

Table (2) Effect of morning and evening raw milk samples of ewes and cows on milk yield and

some chemical characteristics

Awassi Milk Holstein-Friesian Milk

Traits Morning Evening Morning Evening
Milk Yield (L) | 0.503+0.073% 0.201+0.049 @ 9.610+0.720 ® 3.025+0.250 °
Fat (%) | 5.569+0.450° 6.554+0.429 ° 3.991+0.283 @ 3.456+0.235 P
Protein (%) | 4.150+0.393 2 3.820+0.335° 3.188+0.250 ? 3.157+0.198 ®
Fat : protein ratio | 1.342+0.105°" 1.716+0.2102 1.25240.1952 1.095+0.143
Lactose (%) | 5.376+0.218% 4.925+0.275° 4.374+0.218 @ 4.343+0.226 2
SNF (%) | 9.868+0.622 ® 9.101+0.550 ° 8.200+0.577 ® 8.125+0.498 ?

a,b Mean values within a row having different superscripts differ significantly at (p<0.05). the superscripts
with similar letter indicate non-significant. SNF: solid not- fat.

Figure 2. refers to the comparison of some chemical characteristics of milk between ewes
and cows. The results of (fat, protein, lactose, SNF) percentages and fat: protein ratio were
significantly (p<0.05) higher in Awassi ewes compared with the Holstein cows.

Figure 3. showed the comparison of some chemical characteristics of total morning and
evening milk samples at ewe and cow level. The results showed a significant (p<0.05) increases the
percentage of SNF (9.485) compared with the other chemical component: fat (6.062), lactose
(5.151), protein (3.780) and fat/ protein ratio (1.564) respectively of Awassi ewes milk. Also, there
were a significant (p<0.05) increases in the percentage of SNF (8.163), lactose (4.359), protein
(3.724) and fat/ protein ratio (1.173) respectively of cow milk.

® Awassi ewe Holstein cow
9.485 a
8.163 b
6.062 a
5.151a
3.724b 3.87 43179 p 4359 b
1. 564 a1173b
Fat % Protein % Fat/proteln Lactose % SNF %
ratio

Figure (2) Comparison of some chemical characteristics of total raw milk between ewes and cows. a,b Mean
values within a row having different superscripts differ significantly at (p<0.05). SNF: solid not- fat.
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Figure (3) Comparison between total raw milk samples some chemical characteristics in ewes and cows.
a,b,c,d,e Mean values within a row having different superscripts differ significantly at (p<0.05). SNF: solid
not- fat.

CONCLUSION
This study reveals that the raw milk samples collected from Awassi ewes and Holstein cows
in morning and evening, there were statistically significant differences (p<0.05) in milk yield, fat,
protein, fat/protein ratio, lactose, and SNF collected samples. However, the flavor score in morning
cow’s milk is higher than that in evening milk, indicating a slightly aromatic difference between the
two milking. Although, there were non-significant differences (p>0.05) among the physical
characteristics like pH, Specific gravity and Freezing point °c of milk samples in two species of
animal. However, the effects of different daily milking frequency must be studied separately in each
animal breed in more detail to make the right decisions in practical management of dairy products.
The advantages and disadvantages of individual repeat milking treatments must also be evaluated
from an economic point of view which takes into account milking time, labour costs, feed costs,
sanitizing the milking system, milk yield of ewes, milk cost and its composition.
References
Al-Maiah A.M. and H.J. Kadhim, (2016). Geographical analysis of sheep distribution in Iraq.
Journal of Education College 2: 363-378.
Al-Sabea, W.S., D.H. Al-Zwean and M.A. Al-Faham, (2020). Study of phenotypic distribution
of local iragi sheep. Plant Archives, 20(2): 6569-6578.
Al-Wabel, N.A. (2008). Mineral contents of milk of cattle, camels, goats and sheep in the
central region of Saudi Arabia. Asian Journal of Biochemistry, 3(6) 373-375.
Anantakrishnan, C.P., A.Q. Khan and P.N. Padmanabhan, (1993). The technology of milk
processing, Shri Lakshmi publications, Kilpauk, Madras, 1-25 pp.
Bari, A.K.M. (2001). Comparative study of platform tests on milk in the local markets and
Bangladesh Agricultural University dairy farm. Master Thesis, Department of Dairy
Science, Bangladesh Agricultural University, Mymensingh.
Bille, P.G., B.R. Haradoeb and N. Shigwedha, (2009). Evaluation of chemical and
bacteriological quality of raw milk from neudamm dairy farm in namibia. African
Journal of Food, Agriculture, Nutrition and Development, 9(7): 1511-1523.
Bondan, C., J.A., Folchini, Noro, M., Machado, K.M., E. Muhls and F.H.D. Gonzalez, (2019).
Variation of cow’s milk composition across different daily milking sessions and
feasibility of using a composite sampling. Ciéncia Rural Journal, 49(6), ISSNe 1678-
4596.
Bunevski, G., J., Nikitovic, M., Radevska, J., Prisenk, A. Klincarov and G. Termov, (2020).
Milk protein and fat ratio as an indicator for methabotitic disorders in dairy cows. Xxv
Savetovanje O Biotehnologiji, Zbornik radova,1.

79



Izzadeen, et al./ Tikrit Journal for Agricultural Sciences (2021) 21 (3):75-81

Cejna, V. and G. Chladek,(2005). The importance of monitoring changes in milk fat to milk
protein ratio in Holstein cows during lactation. Journal of Central European Agriculture,
6(4): 539-546

Chladek, G., O., Hanus, D., Falta, R., Jedelska, A., Dufek, P. Zejdova and P. Hering, (2011).
Asymmetric time interval between evening and morning milking and its effect on the
total daily milk yield. Acta Universitatis Agriculturae Et Silviculturae Mendelianae
Brunensis, 59(3): 73-80.

El-Shazly, S.A., M.E., Mahfouz, S.A. Al-Otaibi and M.M. Ahmed, (2012). Genetic
polymorphism in B-lactoglobulin gene of some sheep breeds in the Kingdom of Saudi
Arabia and its influence on milk composition. African Journal of Biotechnology,
11(19):4330-4337.

Haas, D. and B. Hoffrek, (2004). The diagnostic importance of milk components for a human
and cows' health. Czech University of Agriculture in Prague, Proceedings of
contributions: Milk day, 26-29.

Hamzaoui, S., A.A.K., Salama, E., Albanell, X. Such and G. Caja, (2013). Physiological
responses and lactational performances of late-lactation dairy goats under heat stress
conditions. Journal of Dairy Science, 96(10): 6355-6365.

Islam, M.R., M.N., Hassan, M.S.R., Siddiki, M.A.S. Khan and M.A. Islam, (2008).
Determination of quality of milk from different Genotype of dairy cows. Bangladesh
Journal of Animal Science, 37(1): 53-56.

Islam, M.A., M.H., Rashid, M.F.l. Kajal and M.S. Alam, (2013). Quality of milk available at
local markets of Muktagacha upazila in Mymensingh district. Journal of the Bangladesh
Agricultural University, 11(1): 119-124.

Molik, E., M., Murawski, G. Bonczar and E. Wierzcho$, (2008). Effect of genotype on yield
and chemical composition of sheep’s milk. Animal Science Paper and Reports, 26, 211-
218.

Nielsen, N.I., T., Larsen, M. Bjerring and K.L. Ingvartsen, (2005). Quarter health, milking
interval and sampling time during milking affect the concentration of milk constituents.
Journal of Dairy Science, 88:3186-3200.

Olechnowicz, J., Z., Sobek, J.M., Jaskowski, P. Antosik and D. Bukowska, (2010). Connection
of somatic cell Mount and milk field as well as composition in dairy ewes. Archive
Tierzucht, 53(1), 95-100.

Ozcan, T., E., Yaslioglu, I. Kilic and E. Simsek, (2015). The influence of the season and
milking time on the properties and the fatty acid composition of the milk in different
dairy cattle farms. Mljekarstvo Journal, 65 (1), 9-17.

Richardt, W. (2004). Milk composition as an indicator of nutrition and health. The Breedin, 26-
217.

SAS, Statistical analysis system. (2005). User's Guide for Personal Computer. Release 8.2 SAS
Institute Inc. Cary. NC, USA.

Salim, A.H. and R.S. Salman, (2020). Analysis in Milk Compositions Among Cattle, Sheep and
Goats in Irag: A Comparative Study. Indian Journal of Ecology, 47(10): 84-85.

Shojaei, Z.A. and A. Yadollahi, (2008). Physicochemical and microbiological quality of raw
pasteurized and UHT milks in shops. Asian Journal of Scientific Research, 1: 532-538.

Zelal, A. (2020). The obstacles to using milk composition as management tool in dairy cattle
farms. Journal of Advances in Dairy Research, 8(1): 233.

Jal Adpte A qulall i) s any A plusall g glasall qula g
Ahas Jallae Ay gina sAhas Allae Jual Sl e Glaal G

GIoal el 5l il e )11 il asle GIS il puall 55 31w

80



Izzadeen, et al./ Tikrit Journal for Agricultural Sciences (2021) 21 (3):75-81

Ladal)
b O 5 Tl el el Gl i 5 i Al Al oy ol Agaliial) cilaldl
d‘ﬂ‘/dﬂdj‘gﬁuéhu‘\):‘;&})‘hgi@ﬁfjg_s:‘“}‘ ;L.md\_jc\_yaj\ b c&_gu\c\la\ 33y cdaad
Sl Yol dn s ¢ o sl DB ¢ im syl () Al (bl e Al Ry ) i)
‘éﬁc._\:\l;l\:\é.'uﬂhsjcJ@\}Gu;w\jcw\ﬁﬁw@LQGM\%M| QU

Byl 8 L gina Y Cls ) s gie gl ) a1 Cada 8 o)) et ¢ rladl
slusall 5 Zluall 5 558 (s Taala 18 58 Cadad) 2185 Jaas Lo ¢ plusall e &5 )l Al
claall cala 8 ool el Ay gaall Ay gl Al Cuaddsly zledl
Lu;u.@ﬂ\w@bhuujccu‘ughdﬂ;\&&‘;c scw‘@:‘.})&
G Addla (35 ) CailS Laiy zladll (B Ll alasy 455l SNF 5 533U
g5 s Ol Gsiwe e SNF 5 558U (Sl abuall culall (45

W) Gl A6yl il il Sl 3 T8 5 el gl (g (el 3 ) gl

81



