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Introduction: The management of suckling calves guarantees health and performance in their productive life.
The sensitivity and low immune system in newborn calves increase the odds ratio of some disorder incidence and
sometimes it is associated with the death. Therefore, the use of antibiotics in suckling calves became popular.
Laws prohibiting the use of antibiotics in raising domestic animals led to the use of natural alternatives with
similar properties. These compounds cause positive effects on the reduction of intestinal infections, and disorders
and increase the absorption of nutrients by creating intestinal microbial balance. Prebiotics have the same feature
that changes the microflora population in the digestive system. It has been proven honey has prebiotic
characteristics that improve the immune system in mammals. This product and its by-products are used for
different goals in human feed. This prevents intestinal infection, modifies intestine microflora population, and
improves health situation and lipid metabolism. Honey is a natural product that is thickened from saturated or
supersaturated sugar solutions. It usually consists of 17% water, 38% fructose, 31% glucose, 10% other sugars,
and a wide range of micronutrients, vitamins, minerals, and amino acids, with a pH below 4. This study was
conducted to evaluate the effect of milk enrichment with natural honey on the performance, digestibility, blood
parameters, and skeletal growth indices of suckling Holstein calves.

Materials and methods: Eighteen Holstein suckling male calves with an average weight of 58+4.2 kg were used.
Treatments were divided into three groups which contained zero, 2.5, and five g per day of natural honey to the
milk consumed. The duration of the experiment was 30 days evaluated in a completely randomized design. Calves
were kept in individual pens and fed based on NRC requirements. Starter provided to total mixed ration (TMR)
form which is given at 8:00 am and 4:00 pm daily. Calves fed milk based on 10% of body weight in the morning
and evening. The amount of milk consumed by calves is measured, and to calculate the milk solids, it is multiplied
by a coefficient of 12.5%. Dry matter (DM) digestibility, blood samples, average daily gain, dry matter intake,
stool score, and skeleton growth were evaluated during 30 d and compared treatment by the general mixed model
in SAS software.

Results and discussion: The results of this study showed that adding natural honey to milk significantly improved
the feed conversion ratio and increased the final weight, average daily gain, and dry matter digestibility of the
calves (P<0.05). The group of calves that consumed five g of natural honey per day had the highest final weight
and average daily gain, as well as the lowest feed conversion ratio. However, the milk and starter intakes were not
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affected by the experimental treatments, and there was no significant difference observed between the control
group and the groups that received natural honey (P<0.05). Supplementing milk with honey improved the growth
rate and feed conversion ratio of the calves, likely due to the presence of enzymes and other substances in honey
that aid in breaking down polysaccharides into usable energy for the animals. Blood glucose concentration
decreased in the calves that received natural honey (P<0.05), but the concentrations of cholesterol, triglyceride,
high-density lipoprotein, low-density lipoprotein, and very low-density lipoprotein were not significantly different
among the treatments (P>0.05). The reduction in blood glucose can be attributed to the antioxidant compounds
present in honey, which can reduce intestinal glucose absorption by inhibiting the digestive enzymes of alpha-
amylase or delaying the emptying of stomach contents into the small intestine. The stool consistency score
increased with increasing levels of natural honey in the milk, and the group that received five g of natural honey
per day had the best stool score, while the control group had the lowest stool consistency score (P<0.05). However,
there was no effect of treatment on the number of animals with diarrhea or the number of days involved with
diarrhea (P>0.05). Natural honey is rich in antioxidants and has prebiotic properties, which promote the growth
of beneficial microorganisms and decrease harmful microflora in the gut. There was no significant difference
observed in skeletal growth indices between the different experimental treatments (P>0.05).

Conclusions: The experiment's findings indicated that incorporating natural honey (up to five g/day) into the milk
given to Holstein calves can improve their performance and health, making it a recommended practice.
Keywords: Natural honey, Digestibility, Feces consistency, Suckling calves, Blood metabolites
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Table 1. Ingredients and chemical composition of the experimental diet

Starter ingredient % DM
Corn grain 45.00
Barley grain 10.00
Soybean Meal 29.00
Wheat bran 10.18
Soybean oil 2.50
Supplement (vitamins and minerals)* 1.20
Calcium carbonate 1.10
Di calcium phosphate 0.22
Salt 0.20
Pellet binder 0.60
Chemical composition (% DM)

Dry matter 90.00
Crude protein 18.32
Ether extract 3.54
Neutral-detergent fiber 20.74
Acid-detergent fiber 9.80
Ash 7.30
Metabolizable energy (Mcal/kg DM) 2.10

* Vitamin-trace mineral pre-mix provides per kg of mixed ration:1o0o0oooo IU Vitamin A; 75000 IU Vitamin D3; 3000 mg
Antioxidants; 150000 mg Ca; 60000 mg P; 300009 mg Mg; 2000 mg Mn; 3000 mg Fe; 500 mg Cu; 2500 mg Zn; 10 mg Co;

20mg L.
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Table 2. Effect of different levels of natural honey on performance and dry matter digestibility of suckling
Holstein calves

Parameters Natural honey levels in milk SEM P-value
Control (0 g) 25¢g 5g

Initial weight (kg) 58.15 58.97 4.99 0.95
Weight on the 15" day of period (kg) 63.11° 65.71° 70.99° 5.46 0.046
Final weight (kg) 73.69° 77.11% 85.63% 7.33 0.017
Total weight gain (kg) 16.82° 18.95% 26.65 2.94 0.009
Average Daily gain (g/d) 560.81° 631.72¢  888.63*  98.15 0.009
Starter intake (g/d) 2710 2582 248.97 0.304
Milk intake (L/d) 6.84 6.80 0.081 0.376
Feed conversion ratio 5.64° 3.86° 0.561 0.012

Dry matter digestibility (%) 76.50°

79.24° 80.61° 8.18 0.015

b Different superscripts in the same row represent a significant difference (P<0.05). SEM: Standard error of the means.
Feed conversion ratio= (Starter intake+Milk intake)/ Average daily gain
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Table 3. Effect of different levels of natural honey on blood metabolites (mg/dL) of suckling Holstein calves

Blood metabolites Natural honey levels in milk SEM P-value
Control (0 g) 2.5(g) 5(g)
Glucose 107.35% 99.17° 94.65° 0.98 0.0001
Cholesterol 107.07 105.47 110.48 1.42 0.108
Triglyceride 42.03 41.64 43.81 1.14 0.384
HDL 68.38 67.56 70.49 0.95 0.150
LDL 30.38 30.08 31.94 0.98 0.407
VLDL 8.32 7.88 8.35 0.44 0.720

b Different superscripts in the same row represent a significant difference (P<0.05). SEM: Standard error of the means.
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Table 4. Effect of different levels of natural honey on faces consistency of suckling Holstein calves

Faeces consistency Natural honey levels in milk SEM P-value
Control (0 g) 2.5 (g) 5(g)

Fecal consistency score 2.23¢ 3.49° 3.922 0.13 0.0001

Number of calves with diarrhea 2.16 1.51 1.66 0.25 0.182

Average days of diarrhea 2.33 2.16 1.83 0.35 0.599

@< Different superscripts in the same row represent a significant difference (£<0.05). SEM: Standard error of the means.
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Table 5. Effect of different levels of natural honey on skeletal growth (cm) of suckling Holstein calves

Skeletal growth Natural honey levels in milk SEM P-value
Control (0 g) 2.5(g) 5(g)
Body length 104.84 102.53 104.52 0.8785 0.3125
Withers height 94.19 94.47 94.57 0.5832 0.8913
Heart girth 107.58 107.14 108.44 0.5194 0.2484
Chest circumference 106.19 106.83 106.82 0.6572 0.7433
Horns interval 12.59 12.91 13.03 0.2170 0.3688
Eyes interval 14.53 14.91 13.99 0.1999 0.1251
Muzzle width 6.78 6.95 7.01 0.0853 0.1881

SEM: Standard error of the means.
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