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Introduction: Choline and methionine are crucial nutrients for livestock as they provide methyl groups. The
relationship between these two nutrients is intricate, with varying opinions on their interdependence. Methionine
is often a limiting amino acid in dairy diets and its metabolism is linked to that of choline and betaine. Choline as
an alternative to methionine, can act as a precursor to phosphatidylcholine, which is important for dairy cows
around calving time. Furthermore, choline and betaine impact methionine requirements and methionine can affect
choline metabolism. Given that limited study and experimentation have been conducted so far to investigate the
effects of unprotected methionine and choline on calves, this research aimed to examine the impact of unprotected
methionine and choline on feed intake, growth, digestibility, fecal score, blood metabolites, and feed behavior of
pre-weaned calves. The expected hypothesis of the study was the significant effect of utilizing unprotected
methionine and choline on feed intake, growth, digestibility, fecal score, blood metabolites, and feeding behavior
of pre-weaned calves due to their mono-gastric nature and lack of rumen development.

Materials and methods: A total number of 32 Simmental male suckling calves, aged approximately one month
old with an initial weight of 44+2.1 kg, were used in this study. The experimental treatments included: 1) a basal
diet without choline and methionine (control), 2) the basal diet with three grams of methionine, 3) the basal diet
with three grams of choline, and 4) the basal diet with 1.5 grams of methionine and 1.5 grams of choline per head
per day. The calves were randomly assigned to the experimental treatments in a completely randomized design
with eight replications. The study lasted for 45 days, including a 7-day adaptation period. Blood glucose,
cholesterol, triglycerides, and urea nitrogen levels were measured on the last day of the study, four hours after
morning feeding, to evaluate the metabolic profile of the animals. Additionally, feed consumption behavior was
visually observed for 24 hours on the last day of the study to calculate the animal's rumination, eating, chewing,
and resting time. To determine the digestibility of dry matter, samples were collected from feed and feces during
the last three days of the experiment using the acid-insoluble ash internal indicator method. Stool consistency was
scored for all of the calves as an indicator of animal health.

Results and discussion: The inclusion of three grams of methionine in the experimental treatments resulted in a
decrease in dry matter intake, and when methionine and choline were added, it increased the daily weight gain of
the animals (P<0.05). However, the treatments did not have a significant effect on the feed conversion ratio
(P>0.05). The results of other studies showed that the addition of choline did not have a significant effect on the
amount of dry matter consumed, daily weight gain, and feed conversion ratio of Holstein bull calves. Consistent

" Corresponding author: ghoorchit@yahoo.com



Ghoorchi et al.: Effect of unprotected methionine and choline on feed intake, growth... 32

with the results of the present study, no improvement was observed in the feed efficiency of steers with the
addition of a protected choline supplement, and no effect was observed on dry matter intake. The treatments did
not have a significant impact on dry matter digestibility, stool consistency, blood glucose, cholesterol, triglyceride,
and urea nitrogen (P>0.05). In agreement with the results of the present study, the digestibility of dry matter and
organic matter in steers was not affected by choline. Researchers reported that the use of protected biocholine and
methionine did not have a significant effect on the digestibility of dry matter in calves. Also, it was observed that
the use of choline did not have a significant effect on the digestibility of dry matter in sheep and pre-weaned
calves. Researchers have reported that the use of protected methionine and choline did not have a significant effect
on the levels of glucose and triglycerides in the blood of dairy cows before calving. In another study, the urea
nitrogen in the blood of dairy cows was not affected by methionine and choline. Additionally, the experimental
treatments did not affect feed consumption behavior (P>0.05).

Conclusions: Feeding unprotected choline and methionine did not have a significant effect on glucose, cholesterol,
triglycerides, blood urea nitrogen, digestibility of dry matter, fecal consistency score, and feeding behavior.
However, the use of methionine improved dry matter intake and daily weight gain. Feeding Simmental calves
with three grams of methionine per day is recommended to improve dry matter intake and daily weight gain,
although it does not significantly affect the feed conversion ratio.
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Table 1. Feed ingredients and chemical composition of basal diet

Ingredients (DM%)
Alfalfa 20.0
Corn 22.4
Barley 24.0
Soybean meal 12.8
Rapeseed meal 10.4
Wheat bran 8.0
Mineral supplement 0.96
Salt 0.64
Sodium bicarbonate 0.8
Chemical composition
Dry matter (%) 89.2
Crude protein (%) 18.40
Crude fat (%) 1.87
Neutral detergent fiber(%) 26.08
Acid detergent fiber (%) 8.16
Ash (%) 4.71
Metabolizable energy (Mcal/kg) 2.69
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Table 2. Effect of non-protected methionine and choline on feed consumption and
growth performance of suckling calves

Treatments (g/day)

Parameter Control Methionine  Choline 15¢g SEM P-value
Bg G methionine
+1.5 g choline

Initial weight 44.5 42.8 45.1 44.1 3.98 0.21
Final weight 74.0 75.1 76.1 74.7 2.64 0.63
Dry matter intake (g/day) 1183° 1245% 1190P 1185° 16.48 0.04
Average daily weight gain 655° 7172 683° 677b¢ 8.05 0.0001
(g/day)

Feed conversion ratio 1.80 1.73 1.73 1.74 0.03 0.14

#¢Values with differing letters within the same row are significantly different (P<0.05). The final weight is the same as the

weaning weight.

Sgz s sladllusS £g9dnn plgd § iz oolo puan Sl sniscdadlxe pdeS g yuiguie 51V Jgus
Table 3. Effect of non-protected methionine and choline on dry matter digestibility and stool consistency in

suckling calves

Treatments (g/day)
Parameter Control Methionine  Choline 15¢g SEM P-value
(€X) (€X) methionine
+1.5 g choline
Dry matter digestibility 79.63 82.04 79.98 81.13 1.98 0.82
Fluidity score 2.00 2.10 2.04 2.03 0.05 0.68
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Table 4. Effect of non-protected methionine and choline on blood metabolites of suckling calves

Treatments (g/day)

Parameter (mg/dL) Control ~ Methionine Choline 15¢g SEM P-value
(€X) Beg methionine
+1.5 g choline
Glucose 74.81 76.30 72.26 71.06 2.15 0.32
Cholesterol 86.34 85.68 89.89 86.06 2.43 0.59
Triglyceride 31.26 32.94 36.08 35.94 0.05 0.73
Urea nitrogen 14.28 14.89 15.18 13.68 0.96 0.70

s s GoallusS (5 fai8) 4355 ,L8; p eaiscbidlne GlsS 5 (g 10 Jour
Table 5. Effect of non-protected methionine and choline on feeding behavior (minutes/day) of suckling calves

Treatments (g/day)
Parameter Control ~ Methionine  Choline 15¢g SEM P-value
(€X) (€X) methionine
+1.5 g choline

Eating 356.37 370.63 358.61 360.12 8.39 0.85
Rumination 220.88 228.75 219.26 226.74 9.21 0.73
Chewing (eating+ 577.25 599.38 577.87 586.86 6.07 0.57
rumination)

Resting 862.75 840.62 862.13 853.14 5.21 0.69
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