Investigating the effect of cottonseed bioactive peptides and organic zinc
supplementation in the close-up diet on the immune status, blood metabolites
and milk production of Holstein fresh cows

Abstract

The aim of this research was to investigate the effects of cottonseed bioactive peptides and organic zinc supplementation in
the prepartum diet on the immune response and milk production of Holstein fresh cows. A total of one hundred and eighty
multiparous Holstein cows were divided into four experimental groups: 1) Basal diet (containing mineral zinc recommended
in NRC (2001)) without Pe0Zn0 peptide; 2) Basal diet (containing mineral zinc recommended in NRC (2001)) with 300 g of
bioactive peptide Pe1Zn0; 3) Basal diet (containing mineral zinc recommended in NRC (2001)) with 160 mg organic zinc per
kg dry matter and without bioactive peptides Pe0Zn1 and 4) Basal diet (containing mineral zinc recommended in NRC (2001))
with 160 mg organic zinc per kg dry matter and 300 g bioactive peptide Pe1Zn1. Samples were collected from cows at various
time points before and after calving, with milk production monitored daily from 1 to 21 days post-calving. Data analysis was
carried out using SAS (2010) software in a completely randomized design. The results indicated that including peptides in the
prepartum diets led to increased serum levels of calcium, albumin, total antioxidant capacity, and creatinine kinase while
glucose levels decreased in the prepartum period (P < 0.05). Similarly, higher organic zinc levels in the prepartum diet resulted
in elevated concentrations of calcium, antioxidant capacity, aspartate aminotransferase, and insulin, while glucose and
malondialdehyde levels decreased (P < 0.05). The inclusion of peptides in the prepartum diets led to a notable increase in total
antioxidant capacity and glutathione peroxidase concentrations, while simultaneously reducing insulin and Tendency to
decrease glucose levels in the postpartum period (P < 0.01). Additionally, the introduction of organic zinc into the diets resulted
in elevated levels of phosphorus, cholesterol, aspartate aminotransferase, total antioxidant capacity, along with decreased
serum bilirubin concentrations postpartum (P < 0.01). The serum phosphorus levels postpartum were significantly influenced
by both organic zinc and peptide supplementation (P = 0.01). Furthermore, the addition of cottonseed bioactive peptides (P =
0.06) and organic zinc (P < 0.01) to the experimental diet led to a substantial increase in milk production. Specifically, the
incorporation of organic zinc into the prepartum diet resulted in a significant rise in milk fat, protein and lactose percent and
milk solids content among fresh cows (P < 0.01). Overall, the supplementation of cottonseed bioactive peptides and organic
zinc in the prepartum diets of cows proved to enhance the immune status and production of fresh cows.
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Extended Abstract
Introduction:

Identifying management and nutritional strategies that enhance feed intake around calving is essential for the overall health
and productivity of dairy cows. Trace minerals are crucial in supporting the proper function of damaged cells and tissues,
promoting calf growth in utero, and facilitating milk secretion. Additionally, small peptides have been found to reduce the
production of harmful oxidants in the small intestine, resulting in a decrease in oxidative stress. The objective of the current
study is to examine the impact of supplementing organic zinc and bioactive peptides on the immune status and milk production



of Holstein fresh cows. By improving the immune response and overall health of these cows, we aim to enhance their
productivity and well-being during this critical period.

Material and method:

One hundred and eighty multiparous Holstein cows were assigned to one of four experimental groups for this study. The first
group was fed a basal diet containing the mineral zinc as recommended in the NRC (2001) guidelines, but without the Pe0Zn0
peptide. The second group received the same basal diet, but with an additional 300g of the bioactive peptide Pe1Zn0. The third
group was given the basal diet with 160mg of organic zinc per kg of dry matter, and no bioactive peptides (Pe0Znl). The
fourth group received the basal diet with 160mg of organic zinc per kg of dry matter, along with 300g of the bioactive peptide
PelZnl. Samples were collected from the cows at various time points throughout the experiment, including -21, -14, -7, 0, 3,
7, 14, 21, and 28 days after calving. Milk production was recorded daily from 1 to 21 days in milk (DIM), and then monthly
for the following five months after calving. Data analysis was conducted using SAS (2010) software, with a 2x2 factorial array
in a completely randomized design. This study aimed to explore the impact of different dietary treatments on milk production
in Holstein cows, specifically focusing on the inclusion of organic zinc and bioactive peptides. The findings from this research
will offer valuable insights into optimizing dairy cow nutrition to enhance milk production.

Result:

The study findings revealed that including peptides in prepartum diets led to a significant increase in serum levels of calcium,
albumin, total antioxidant capacity, and creatinine kinase, while glucose levels decreased during the prepartum period (P <
0.05). Similarly, higher levels of organic zinc in prepartum diets resulted in elevated concentrations of calcium, antioxidant
capacity, aspartate aminotransferase, and insulin, while glucose and malondialdehyde levels decreased (P < 0.05).The inclusion
of peptides in prepartum diets led to a notable increase in total antioxidant capacity and glutathione peroxidase concentrations,
while simultaneously reducing insulin levels and showing a tendency to decrease glucose levels in the postpartum period (P <
0.01). Additionally, the introduction of organic zinc into the diets resulted in elevated levels of phosphorus, cholesterol,
aspartate aminotransferase, and total antioxidant capacity, along with decreased serum bilirubin concentrations postpartum (P
< 0.01). Serum phosphorus levels postpartum were significantly influenced by both organic zinc and peptide supplementation
(P=0.01). Furthermore, the addition of cottonseed bioactive peptides (P = 0.06) and organic zinc (P < 0.01) to the experimental
diet led to a substantial increase in milk production. Specifically, incorporating organic zinc into prepartum diets resulted in a
significant rise in milk fat, protein, lactose percent, and milk solids content among fresh cows (P < 0.01). In conclusion,
supplementing prepartum diets of cows with cottonseed bioactive peptides and organic zinc proved to enhance the immune
status and production of fresh cows.

Conclusion:

Incorporating bioactive peptides from cottonseed and organic zinc into the diets of cows prior to calving resulted in a significant
increase in milk production and improved milk quality based on a 3.5% milk fat content. Additionally, supplementing the diet
with organic zinc during the pre-calving period led to an increase in milk fat percentage. Furthermore, the inclusion of organic
zinc in pre-calving diets resulted in a reduction in milk somatic cells. Upon analyzing the metabolites and reported immune
factors, it can be inferred that the overall health of the groups consuming organic zinc experienced notable improvements.
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