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Expanded Abstract

Background and Objective: Rumen contents, as one of the most significant slaughterhouse by-
products in ruminants, not only pose environmental challenges due to the discharge of large
quantities of ammonia and phosphorus but also contain valuable nutritional resources. These
include microbial protein, hydrolytic enzymes (such as cellulase, hemicellulase, xylanase, and
alpha-amylase), amino acids, volatile fatty acids, vitamins, minerals, and a rich population of
beneficial microorganisms. Given the necessity for sustainable management of slaughterhouse
waste and the simultaneous utilization of these nutritional resources, various methods have been
proposed for stabilizing and practically applying such materials. Among these, spray-drying of
rumen fluid has emerged as a rapid, economical, and efficient technique to convert the liquid
phase into a powdered form, thereby facilitating transportation, storage, and easy incorporation
into animal diets. This study was conducted to evaluate the nutritional impact of spray-dried
rumen fluid on the growth performance (weaning weight) and health status of suckling calves
through assessment of blood biochemical and hematological parameters.

Materials and Methods: In this experimental study, rumen fluid was collected from the Ben
industrial slaughterhouse. Following homogenization and filtration, it was spray-dried using a
semi-industrial spray dryer (Model SD2) with maltodextrin as a coating agent, under inlet and
outlet air temperatures of 135°C and 75°C, respectively. Twelve Holstein suckling calves with
an average birth weight of 28.04 + 1.10 kg were randomly allocated into two equal groups
(control and treatment) using a completely randomized design with two treatments and six
replicates per group. The control group received only milk, whereas the treatment group
received 1 g per day of spray-dried rumen fluid powder mixed into their daily milk ration. The
experimental period lasted 60 days. At the end of this period, weaning weights of the calves
were recorded using a digital scale. Blood samples were collected from the jugular vein; serum
was used for biochemical analyses, while whole blood with EDTA anticoagulant was employed
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for hematological tests (differential white blood cell count, hematocrit, and total white blood cell
count). Data were analyzed using SAS software (version 9.4) through the General Linear Model
(GLM) procedure, and means were compared using Duncan's multiple range test at a
significance level of 5%.

Findings: Daily supplementation with 1 g of spray-dried rumen fluid significantly (p= 0.003)
increased weaning weight in the treatment group (63.33 kg) compared to the control group
(54.33 kg). However, none of the serum biochemical parameters, including glucose,
triglycerides, cholesterol, urea, albumin, total protein, aspartate aminotransferase (AST), and
alanine aminotransferase (ALT), were significantly affected by the treatment (p>0.05).
Similarly, hematological indices, including percentages of neutrophils, lymphocytes, monocytes,
total white blood cell count, and hematocrit, showed no statistically significant differences
between the two groups (p>0.05). These findings indicate that adding this dietary supplement
not only positively influences growth performance but also does not induce any physiological or
biochemical disturbances in the calves.

Conclusion: The findings of this study demonstrate that incorporating 1 g per day of spray-
dried rumen fluid into the milk of suckling calves is an effective strategy for enhancing growth
without inducing metabolic stress or impairing the function of vital organs, particularly the liver.
Given its positive effect on weaning weight and its neutral impact on hematological and
biochemical indices, this product can be utilized as a natural and sustainable dietary supplement
in calf nutrition. This approach, while reducing the environmental burden associated with
slaughterhouse waste, is proposed as a novel strategy for optimizing feed resources in the
livestock industry.

Keywords: rumen fluid, spray drying, biochemical parameters, hematology, suckling calves,
weaning weight, dietary supplement, microbial protein.
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