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Abstract

Objective: This study aims to investigate the changes
in colostrum during the first 72 h after birth and to
elucidate the impact of calving age and calf sex in
Anatolian buffaloes.

Materials and Methods: The study used colostrum
samples from 25 newly calved Anatolian buffalos
raised under similar farm conditions. The samples
were collected at the first milking after calving (T0),
24 h (T24), 48 h (T48), and 72 h (T72) after calving
during the summer season. The postpartum period,
calving age, and calf sex were considered as non-
genetic factors.

Results: The first milking colostrum weight, fat,
solids-not-fat (SNF), protein, and lactose content
were determined as 2.95%0.21 kg, 7.96+0.45%,
17.5£1.63%, 14.5#1.45% and  2.58%0.24%,
respectively. Fat, SNF, and protein were significantly
higher at TO. Colostrum weight was the lowest at TO
and T24, gradually increasing at T48 and T72
(P<0.05). Lactose did not change statistically in the
postpartum period (P>0.05). The calving age and calf
sex did not statically affect colostrum weight, fat, SNF,
protein, and lactose content (P>0.05).

Conclusion: In conclusion, the composition of buffalo
colostrum showed significant changes in the
postpartum period, especially after the first milking.
Therefore, providing high-quality colostrum as soon
as possible is recommended for calf health.

Keywords: Anatolian buffalo, colostrum, fat, lactose,
protein

Anadolu Mandalarinda kolostrum bilesimi
uzerine malaklama yas1 ve malak cinsiyetinin
etkileri ve malaklama sonrasi degisimi

Oz

Amag: Bu c¢alismada, Anadolu mandalarinda
malaklamadan sonraki ilk 72 saatte kolostrumdaki
degisimlerin incelenmesi ve malaklama yasi ile malak
cinsiyetinin kolostruma etkisinin ortaya konulmasi
amaglanmistir.

Materyal ve Yontem: Calismada benzer iftlik
kosullarinda yetistirilen 25 yeni buzagilamis Anadolu
mandasindan alinan kolostrum o6rnekleri kullanildi.
Ornekler yaz mevsimi siiresince malaklama sonrasi
ilk sagim (TO0), 24. saat (T24), 48. saat (T48) ve 72.
saatte (T72) alinmistir. Malaklama sonras1 dénem,
malaklama yas1 ve malak cinsiyeti genetik olmayan
faktorler olarak degerlendirilmistir.

Arastirma Bulgular:: ilk sagim kolostrum agirhg,
yag, yagsiz kuru madde (YKM), protein ve laktoz
oranlar1 sirasiyla 2,95+0,21 kg, yag %7,96+0,45,
%17,5+£1,63, protein %14,5+1,45 ve %?2,58+0,24
olarak belirlenmistir. Yag, YKM ve protein T0'da
o6nemli dl¢lide daha yiiksektir. Kolostrum agirligi TO
ve T24'te en diisiik, T48 ve T72'de kademeli olarak
artmistir (P<0.05). Laktoz dogum sonras1 donemde
istatistiki olarak degismemistir (P>0.05). Malaklama
yasl ve malak cinsiyeti kolostrum agirligi, yag, YKM,
protein ve laktoz igerigini istatistiki olarak
etkilememistir (P>0.05).

Sonug: Sonug olarak, manda kolostrumunun bilesimi
malaklama sonrasi donemde 6zellikle ilk sagimdan
sonra 6nemli diizeyde degisim gostermistir.
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Bu nedenle, malak sagligi icin miimkiin olan en kisa
strede yuiksek kaliteli kolostrum saglanmasi 6nerilir.

Anahtar Kelimeler: Anadolu mandasi, kolostrum,
yag, laktoz, protein

Introduction

Calves represent the future of our dairy herds, with
males serving as prospective breeding bulls and
females fulfilling roles as herd replacements (Abbas
et al, 2017). Nonetheless, the substantial economic
losses in livestock production stem from neonatal calf
morbidity and mortality. Maintaining an optimal level
of immunity is paramount in addressing these
challenges. The immune status of newborn calves
relies on the transfer of immunoglobulins (Ig) from
dams to calves through colostrum ingestion and
subsequent absorption in the small intestine (Sattar
etal,, 2003). Since calves are immunodeficient at birth
due to the syndesmochorial placenta, which restricts
the transfer of maternal immunoglobulins, colostrum
feeding becomes instrumental in providing passive
protection during early life. The circulating plasma
immunoglobulin levels serve as a direct indicator of
the calves' immune status (Panigrahi et al., 2005;
Abdullahoglu et al,, 2019). The quantity of colostrum
consumed, its Ig content, and immediate intake
collectively play pivotal roles in calf health (Abd El-
Hady et al., 2006).

Colostrum, as the initial postpartum mammary
secretion, contains elevated levels of
immunoglobulins, proteins, vitamins, and minerals,
as well as hormones and growth factors crucial for the
neonatal calf's well-being. The intake of colostrum
plays a pivotal role in aiding calves in adapting to
their new environment while establishing passive
immunity. It is effective on the development and
functionality of the gastrointestinal system, and as the
metabolic and endocrine systems. It also has positive
effects on the feeding mechanism of newborn (Abd El-
Hady et al., 2006). The quality of colostrum is vital for
nutrient absorption, significantly influencing the
calf's future performance. Research indicates that
calves receiving colostrum exhibit enhanced
development of intestinal villi compared to those fed
whole milk (Yang etal., 2015). Considering that calves
require fat and protein for energy, muscle
development, and various essential nutrients
concentrated in colostrum, its consumption is critical.
Given the newborn calf's limited energy reserves,
colostrum, with its higher fat content than milk,
becomes indispensable for their survival and health.

The absence of colostrum consumption significantly
influences the neonates' well-being (Abd El-Hady et
al.,, 2006).

Many neonatal calf diseases are attributed to
inadequate colostrum intake and suboptimal
colostrum quality. Ruminants acquire maternal
antibodies through colostrum ingestion (Tesfaye et
al,, 2020; Johnson et al.,, 2022; O'Brien and Dever,
2023). The initial colostrum concentration decreases
rapidly in subsequent milkings (Kelly, 2003). Calves
deprived of colostrum are vulnerable to various
diseases (Panigrahi et al., 2005). Colostrum intake in
the first hours of a calf's life not only influences
survival and health but also stimulates the
maturation and function of the gastrointestinal tract,
which is crucial for nutrient absorption and the calf's
future performance (Yang et al., 2015; Soufleri et al.,
2019).

Survival and daily weight gain in newborns are
closely linked to colostrum intake. Ensuring an
adequate supply of high-quality colostrum at birth,
sufficient milk during suckling, and appropriate post-
weaning feeding is crucial for calves' overall well-
being and growth (Afzal et al, 2009). However,
suboptimal colostrum management and challenges
during weaning persist in dairy farms, resulting in
approximately 52% mortality in buffalo calves
(Pasha, 2013) and reduced weight gain in the first
three weeks of life (Donovan et al, 2007).
Furthermore, health issues like diarrhea and
pneumonia have become more prevalent, impacting
both growth and mortality rates (Abd El-Hady et al,,
2006; Akkulak and Kul, 2023).

In the transition from colostrum to regular milk, there
can be gradual or sudden changes in composition and
properties. Understanding the composition and
physical attributes of colostrum, as well as
subsequent secretions, is crucial for determining the
appropriate processing time for such milk and
identifying its optimal utilization (Abd El-Fattah etal,,
2012).

Numerous investigations have assessed changes in
the chemical composition of cow colostrum following
parturition; however, limited information is
accessible regarding buffaloes in Turkey. Therefore,
the objective of this study was to monitor the
variations in colostrum composition during the first
72 h after birth and to elucidate the impact of calving
age and calf sex in Anatolian buffaloes.
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Materials and Methods

The research was performed on Anatolian buffaloes
under similar conditions on small-scale farms as part
of the National Anatolian Buffalo Development
Program conducted by the Ministry of Agriculture
and Forestry, General Directorate of Agricultural
Research and Policies in the year 2020 in Amasya
province. The research material comprised 25
colostrum samples obtained from Anatolian buffaloes
and their respective calves.

Colostrum samples were manually collected from
each dam, ensuring udder health at calving (first
milk) at specific intervals: first milk (T0), 24 h (T24),
48 h (T48), and 72 h (T72) after calving. Individual
colostrum samples were obtained from pooling the
milk of two right or left quarters while the calf was
suckling. Colostrum weights were recorded for each
milking session and multiplied by two. Approximately
50 ml of colostrum was collected and stored in sterile
milk bottles. Following collection, the colostrum
samples were transported to the laboratory and
immediately frozen at -20 °C for preservation.
Colostrum samples were heated in a water bath to 37
°C, and then analyzed for chemical composition,
including fat, solids-not-fat (SNF), protein, and lactose
using a LactoStar milk analyzer (Funke-Gerber,
Berlin, Germany).

Postpartum time (TO, T24, T48 and T72; n=25),
calving age (from 3 to 6; n=11 and 7 to 10 <; n=14)
and sex of calf (male; n=18 and female; n=7) were
used as fixed factors. The following mathematical
models on colostrum quality were applied:

Yijm= W + ai + bj + ck+ ejju
Where, Yiju = the observations, u = overall mean, a; =

Effect of ith postpartum time, b; = Effect of jth calving
age, ck= Effect of kth calf sex, eijjx = Random error

The results were expressed as Least-squares means
(LSM) along with standard errors (SEM). Statistical
analyses were conducted using SPSS Version 17.0.
The general linear model’s procedure was employed
for statistical analysis, and the Duncan's Multiple
Range Test determined differences between means.

Results and Discussion

The study depicted the variation in buffalo colostrum
secretion up to the fourth postpartum milking, as
shown in Figure 1. In this study, the amount of first
milking colostrum weight, fat, SNF, protein, and
lactose were colostrum weight, fat, solids-not-fat
(SNF), protein, and lactose content were determined
as 2.95x0.21 kg  7.9620.45%, 17.5%£1.63%,

14.5+1.45%, and 2.58+0.24%, respectively.
Comparable total solids content values (23.9%) for
colostrum were noted by McGuirk (1989). Abd El-
Fattah et al. (2012) indicated that buffalo colostrum
at calving had total solids, total protein, and fat
content of 26.7%, 13.5%, 11.80%, and 9.59%,
respectively. In a study by Abd El-Hady et al. (2006),
the reported fat, protein, lactose, and SNF content
were 5.38%, 11.8%, 2.85%, and 15.6%, respectively.
Arain et al. (2008) reported that the average values
for SNF, fat, total protein, and lactose in colostrum
were 23.1+0.31%, 5.41+0.21%, 18.8+0.30%, and
2.70£0.05%, respectively. The results of our study
indicated that the colostrum concentration within the
normal range reported for buffalo milk in various
studies. The colostrum composition, distinct from
normal milk (Arain et al., 2008), exhibited variations
during postpartum milking sessions. The lowest
colostrum weight was recorded at TO and T24,
gradually increasing over time at T24 and T48 (P <
0.05). Fat, solids-not-fat (SNF), and protein content
were significantly influenced by postpartum time (P <
0.05), while lactose content remained unaffected. The
highest values for fat, SNF, and protein content were
observed in colostrum collected at the beginning of
lactation (T0) but gradually decreased during T24,
T48, and T72. A similar result was obtained in
buffaloes by Singh et al. (1993), reporting a decline (P
< 0.05) in colostral protein and total solids during the
fourth milking postpartum. These findings agree with
Abd El-Fattah et al. (2012), indicating a gradual
decrease in all components during the transition
period, except for lactose, which conversely
increased. Results are in accordance with Coroian et
al. (2013), stating that physicochemical compounds
of buffalo colostrum were influenced by postpartum
day, with all parameters, except lactose, gradually
decreasing during the colostral period. Dry matter
and protein exhibited a similar evolution to fat,
reaching the lowest values at the end of the colostral
period. Lactose showed a gradual increase, peaking
on day seven postpartum. Additionally, Abd El-Hady
et al. (2006) reported that the highest protein, total
solids, and SNF content were in the first postpartum
milking, decreasing significantly with subsequent
milking sessions. Conversely, fat and lactose were
lowest in the first milking and gradually increased (P
< 0.01) with milking intervals. As the transition
period advanced, these components in both
colostrum decreased gradually, with the composition
approaching that of normal milk on the third day of
parturition.
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Figure 1. Changes in colostrum weight (a), fat (b), SNF (c), protein (d), and lactose (e) during postpartum time
from Anatolian buffaloes. 2 Different letters for each parameter was statically different (P < 0.05).

NS: not significant (P > 0.05)

The notable variations in the total solids content
between colostrum and normal milk could be
attributed to the heightened antibody levels present
in colostrum (Nickerson, 1995). A gradual and
significant decrease in the total solids content of
colostrum was observed up to the subsequent
postpartum milking, which correlated with changes
in total protein content, albumin, globulin fraction,
and ash (Singh et al, 1982). This decline may be
attributed to the initially high level of globular protein
in the first milking colostrum, transitioning to lower
levels up to the third milking day, leading to
colostrum coagulation and/or precipitation (Walstra
and Jennes, 1984). However, variations in the
coagulation/precipitation time of colostrum were
also noted among buffaloes, potentially reflecting

individual differences among them (Maher, 2000).
Lactose was the sole compound in buffalo colostrum
that consistently increased during the first three days
of milking (Coroian et al, 2013). It gradually
normalized by the seventy-second hour (72 h) of
postpartum milking but aligned with the transition
period reported by various researchers within 5 to 6
days (Arain et al,, 2008).

As seen in Figure 2, the influence of maternal age on
the first colostrum weight and its components was
not found to be statistically significant. This is
consistent with Abd El-Hady et al. (2006), who
reported that buffaloes in their first lactation
produced the lowest first milking weight (1.45+0.54
kg) compared to older cows.
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Figure 2. Changes in colostrum weight (a), fat (b), SNF (c), protein (d), and lactose (e) according to calving age
from Anatolian buffaloes. NS: not significant (P > 0.05)

According to Abd El-Hady et al. (2006), the chemical
composition of colostrum exhibited significant
differences with parity. First lactation cows displayed
higher (P < 0.01) colostral protein and consequently
SNF content compared to multiparous cows.
However, colostral fat and lactose were lower (P <
0.01) in first lactation cows compared to older cows.
Salama et al. (1997) found that colostral protein and
total solids were higher in first lactation buffaloes
compared with multiparous cows, while fat content
was lower in first lactation (5.6%) and increased with
parity. Kume and Tanabe (1993) reported that the

highest colostral protein was in the third lactation,
and the lowest was in the first lactation (P < 0.05).
Additionally, Quigley lii et al. (1994) mentioned that
colostral protein and fat content were lower in second
lactation cows. Generally, in literature studies, the age
of the buffalo has been observed to impact colostrum
components, and observed significant compositional
changes in buffaloes in their later lactations have
been noted. However, in our study, the effect of
maternal age was observed to be non-significant.
These disparities can be attributed to variations in the
breeds studied, diverse herd management practices,
and differences in sample sizes.
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The influence of calf sex on colostrum weight and its
composition was determined to be statistically non-
significant (P > 0.05), as shown Figure 3. Difficult
births may potentially reduce both the quality and
quantity of colostrum, consequently diminishing
passive immunity in calves. Additionally, cesarean-
section births could potentially affect the quantity
and quality of mammary gland secretion, potentially

even halting its production. Furthermore, the level of
difficulty during birth holds significance in relation to
the achieved daily weight gains during colostrum
feeding periods (Puppel et al.,, 2019). It can be said
that the fact that buffalos generally give birth
normally and that difficult births are not observed
very often has an effect on the results.
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Figure 3. Changes in colostrum weight (a), fat (b), SNF (c), protein (d), and lactose (e) according to calf sex
from Anatolian buffaloes. NS: not significant (P>0.05)

Conclusion

The present study revealed that colostrum weight
was the highest in the T48 and T72, and the lowest in
TO and T24. The highest fat, SNF, and protein content

were in the T0, and then decreased non-significantly
as the postpartum time advanced except lactose
which conversely increased. Colostrum weight, fat,
SNF, protein, and lactose were not significantly
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affected by calving age and calf sex. In this study,
postpartum time was determined as a primary factor
influencing the composition of buffalo colostrum. As a
result, it is recommended that high-quality colostrum
be provided promptly for calf health.

Conflicts of Interest

The authors declare that they have no conflicts of
interest.

Authors statement of contribution

EK, AS and HC designed the study. EK and SHA
collected the data. SHA carried out the statistical data
analysis. EK and HC wrote the draft of the manuscript;
AS and SHA reviewed the manuscript; and EK edited
the manuscript. All authors contributed to the article
and approved the submitted version.

Acknowledgement

This research was supported by Republic of Turkey,
Ministry of Agriculture and Forestry, General
Directorate of Agricultural Research and Policies. We
would like to thank Amasya Water Buffalo Breeders’
Association for valuable technical assistance.

References

Abbas, W., Bhatti, S. A., Khan, M. S., Saeed, N., Warriach, H.
M., Wynn, P., & McGill, D. (2017). Effect of weaning
age and milk feeding volume on growth

performance of Nili-Ravi buffalo calves. Italian

Journal of Animal Science, 16(3), 490-499.

Abd El-Hady, M., El-Ayouty, S., & Raghib, R. (2006). Buffalo

colostrum: Composition and immunoglobulin
content in relation to immune status of newborn

calves. Egyptian J. Anim. Prod, 43, 115-128.

Abd El-Fattah, A. M., Abd Rabo, F. H,, El-Dieb, S. M., & El-
Kashef, H. A. (2012). Changes in composition of
colostrum of Egyptian buffaloes and Holstein
cows. BMC Veterinary Research, 8, 1-7.

Abdullahoglu, E., Duruy, S., Ozliier, A, & Filya, . (2019).
Factors affecting colostrum quality and calf passive
transfer levels in Holstein cattle. Animal Science
Papers & Reports, 37(1), 29-39.

Afzal, M., Anwar, M., Mirza, M. A, & Andrabi, S. M. H. (2009).
Comparison of growth rate of male buffalo calves
under open grazing and stall feeding
system. Pakistan Journal of Nutrition, 8(2), 187-188.

Akkulak, 0., & Kul, E. (2023). Effects of dam milk yield and
milk composition on birth weight and growth
performance of Anatolian buffalo calves. Buffalo
Bulletin, 42(4), 491-500.

Arain, H. H., Khaskheli, M., Arain, M. A., Soomro, A. H., &
Nizamani, A. H. (2008). Heat stability and quality
characteristics of postpartum buffalo milk. Pak |
Nutr, 7(2), 303-307.

Coroian, A, Erler, S., Matea, C. T., Miresan, V., Raducu, C.,
Bele, C., & Coroian, C. 0. (2013). Seasonal changes of
buffalo colostrum: Physicochemical parameters,
fatty acids and cholesterol variation. Chemistry
Central Journal, 7, 1-9.

Donovan, D. C,, Reber, A. ]., Gabbard, ]. D., Aceves-Avila, M.,
Galland, K. L., Holbert, K. A, Ely, L. 0., & Hurley, D. ].
(2007). Effect of maternal cells transferred with
colostrum on cellular responses to pathogen
antigens in neonatal calves. American Journal of
Veterinary Research, 68(7), 778-782.

Johnson, T., Jacobson, B. T., Jones, K., Mosdal, C., Jones, S.,
Vitkovic, M. Kruppenbacher S. Sebrell, A, &
Bimczok, D. (2022). Transfer and persistence of
bovine immunoglobulins in lambs fed a colostrum
replacer. Veterinary Record, 191(10), 1-5.

Kelly, G. S. (2003). Bovine colostrums: A review of clinical
uses. Alternative Medicine Review, 8(4), 378-394.

Kume, S. 1., & Tanabe, S. (1993). Effect of parity on colostral
mineral concentrations of Holstein cows and value
of colostrum as a mineral source for newborn
calves. Journal of Dairy Science, 76(6), 1654-1660.

Maher, T.]. (2000). Bovine colostrum-continuing education
module. Massachusetts College of Pharmacy and
Health Science, 1-7.

McGuirk, S. (1989). Practical colostrum evaluation. Bovine
Proceedings, 21, 79-81.

Nickerson, S. C. (1995). Milk production: Factors affecting
milk composition. In Milk quality (pp. 3-24). Boston,
MA: Springer US.

O'Brien, D., & Dever, M. (2023). Confirmation of the passive
transfer of maternal antibodies to calves following
vaccination of pregnant cows with an inactivated
Mannheimia haemolytica and Bovine herpes virus
type 1 vaccine. Australian
Journal, 101(5), 187-192.

Veterinary

Quigley lii, J. D., Martin, K. R, Dowlen, H. H.,, Wallis, L. B,, &
Lamar, K. (1994). Immunoglobulin concentration,
specific gravity, and nitrogen fractions of colostrum
from Jersey cattle. Journal of dairy science, 77(1),
264-269.

Panigrahi, B., Pandey, H. N., & Pattanaik, A. K. (2005). Effect
of pre-partum feeding of crossbred cows on growth
performance, metabolic profile and immune status



122

Kul, E., Cayiroglu, H., Sahin, A., Abaci, S.H.

of calves. Asian-Australasian Journal of Animal
Sciences, 18(5), 661-666.

Pasha, T. N. (2013). Prospect of nutrition and feeding for
sustainable buffalo production. Buffalo Bulletin,
32(1),91-110.

Puppel, K., Gotebiewski, M., Grodkowski, G., Slésarz, ],
Kunowska-Slésarz, M., Solarczyk, P. Lukasiewicz,
M. Balcerak, M., & Przysucha, T. (2019).
Composition and factors affecting quality of bovine
colostrum: A review. Animals, 9(12), 1070.

Salama, M. A, El-Deen, M. M,, & Ishak, S. R. (1997). Effect of
parity on the chemical composition of water
buffaloes colostrums. Egypt. J. Appl. Sci, 12(2), 31-
43.

Sattar, A.,, Lodhi, L. A, Qureshi, Z. I, & Naz, N. A. (2003).
Effect immunostimulation on
postpartum production parameters in nili-ravi
buffaloes (Bubalus bubalis) and their calves. Buffalo
Bulletin (September 2003), 22(3), 62.

of prepartum

Singh, A., Ahuja, S. P., & Singh, B. (1993). Individual variation
in the composition of colostrum and absorption of

colostral antibodies by the precolostral buffalo
calf. Journal of Dairy Science, 76(4), 1148-1156.

Singh, L. N, Nath, N. C,, Kumar, A, Yadava, P. L., & Pandey, H.
S. (1982). A full lactation study on the milk protein
profile and casein composition in domestic water
buffalo. Indian Journal of Dairy Sci., 3, 239-243.

Soufleri, A, Banos, G., Panousis, N., Fletouris, D., Arsenos, G.,
& Valergakis, G. E. (2019). Genetic parameters of
colostrum traits in Holstein dairy cows. Journal of
Dairy Science, 102(12),11225-11232.

Tesfaye, T., Getachew, S., Tadele, A, & Olbamo, T. (2020).
Study on the causes of calf morbidity and mortality
and its associated risk factors in South Omo Zone,
South-Western Ethiopia. Journal of Animal Science
and Veterinary Medicine, 5(6), 191-201.

Walstra, P.,, & Jennes, R. (1984). Dairy chemistry and
physics. John Wiley and Son. Inc: Canada, 137-138.

Yang, M., Zou, Y., Wy, Z. H,, Lj, S. L., & Cao, Z. ]. (2015).

Colostrum quality affects immune system

establishment and intestinal development of
neonatal calves. Journal of Dairy Science, 98(10),

7153-7163.



