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Article Info ABSTRACT
Article type: Introduction: Today, balancingthe diet based on amino acids instead of protein is
Research Full Paper quickly becoming a standard method in dairy cattle nutrition. Feeding high levels of

dietary protein and protein breakdown in the rumen increases ammonia
concentration, which reduce the efficiency of nitrogen utilization for milk
production. Therefore, by balancing the diets of dairy cows to provide limited
amino acids, it is possible to improve the production response to low-protein diets
without< increasing. urinary nitrogen excretion. Based ‘on. existing research,
methionine and lysine amino acids are two limited amino acids, in diet of dairy
cows, which is mostly dueto their low concentration in the diet compared to their
concentration in milk and microbial protein. Balancing the amino acids methionine
and lysine causes different responses in_amount jof dry matter intake, milk
production and the amount and percentage of milk protein in diet of dairy cows
with low levels of crude protein, so that providing these amino acids without
excreting more than Nitrogen limit to the environment improves milk production.
Also reported that the addition of unprotected methionine increased organic matter
digestibility in diets based on corn silage. However, it has been reported that the

Article histgry; addition of methionine in the form of DL-methionine or the hydroxybutanoic acid

g:f]ie;zzfi' analog of methionine ?n diets With ad@quate sul'fur concentration has no effegt on in
Accefted: vitro rumen fermentation. Ruminal microorganisms are able to use amino acids that
have free carboxyl and amine groups, calcium analog of lysine and methionine has
been proposed as a chemical method to protect lysine and methionine from
degradation in the rumen.
Material and methods: The present study was conducted in the supplementary
animal nutrition laboratory and animal husbandry station at Department of Animal
Science, Faculty of Agriculture, Lorestan University. Two cows equipped with
rumen fistula were used to prepare rumen fluid. In order to investigate the use of
lysine and methionine supplements and their calcium analogues on in vitro
parameters of gas production, fermentation and rumen enzyme activity. A
completely randomized experiment was conducted with 7 treatments, 12 repetitions
and in 3 separate period of time with the following treatments including 1) control
Keywords: diet, 2) control diet + 0.30% lysine (lysine hydrochloride), 3) control diet + 0.30%
Dairy cow lysine (lysine analog), 4) control diet + 0.30% methionine (DL methionine), 5)
Lysine hydrochloride control diet + 0.30% methionine (methionine analog), 6) control diet + 0.30%
Protected amino acid methionine (methionine analog) + 0.30% lysine (lysine analog) and 7) control diet
Rumen + 0.3% It was methionine (DL-methionine) + 0.3% lysine (lysine hydrochloride).
Methionine A hypothetical ration of a dairy cow with an average production of 40 liters of milk

per day was adjusted using NRC 2001 software and the effect of adding lysine and
methionine and their calcium analogues to the ration was investigated. NIRS device
was used to determine crude protein, crude fat, ash and insoluble fibers in neutral
detergent of food ration. Calcium analogs of lysine and methionine were obtained
from Ayandeh negar Zagros Company. All diets were incubated for 96 hours and
gas production was recorded at 2, 4, 8, 16, 24, 48, 72 and 96 hours.




Results and discussion: The highest gas production in 16 hours after incubation
was related to lysine hydrochloride treatment (P<0.05). Digestibility of organic
matter, metabolizable energy and concentration of volatile fatty acids were higher
in the lysine hydrochloride treatment compared to the control treatment (P<0.05).
Ammonia concentration in the treatments receiving calcium analogue of lysine or
methionine was similar to the control treatment, but adding lysine hydrochloride
and DL-methionine to the control diet significantly increased the ammonia
concentration (P<0.05). The activity of microbial enzymes was not affected by the
treatments. A few research was reported on the effects of lysine and methionine and
their protected form on in vitro gas production parameters. Regarding the use of
calcium analogues of lysine and methionine amino acids compared to the control
treatment, no difference was observed in cumulative gas production, which shows
that calcium analogues of amino acids in the diet of dairy cows are less metabolized
by rumen microorganisms compared to their free form. In contrast to the results of
the present research, the addition of protected amino acids lysine and methionine to
the diet of dairy cows increased the digestibility of organic matter. The reasons for
the difference between the results of this research and the other studies may be
related to the difference in the basic diet used, the in vitro test compared to the in
vivo test, and the difference in the type of analog amino acid. There is not much
information about the effects of lysine and methionine and their calcium analogues
on the activity of rumen.hydrolytic enzymes. Ruminal microorganisms need
different sources of nitrogen in the rumen for their growth and activity. Structural
carbohydrate-degrading bacteria usually. use ‘ammonia as a preferred nitrogen
substrate, while starch and protein-degrading bacteria prefer small peptides and
amino acids, and when these resources are lacking, they turn to ammonia.

Conclusion: I general, the results of the present study showed that the highest
cumulative gas production was related to the unprotected form of lysine
hydrochloride and the lowest gas production was related to the unprotected form of
DL-methionine. The use of lysine and methionine and their calcium analogs had no
effect on dry matter digestibility; microbial protein synthesis, rumen pH, and rumen
hydrolytic enzyme activity. Digestibility of organic-matter, concentration of short-
chain, volatile fatty acids and metabolizable energy were higher only in the
treatment receiving lysine hydrochloride compared to the control treatment.
Unprotected lysine and methionine increased ammonia nitrogen concentration, but
their analogs had no effect on ammonia nitrogen. In general, the results of the
present research showed :that the calcium analogue of lysine and methionine
undergo changes in rumen fermentation parameters less than their free form.
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Table 1- Chemical composition of dairy cow diet for laboratory incubation
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' Each kilogram of pre-mixed contains; 200000 international units of vitamin A, 40000 international units of vitamin
D3, 1000 international units of vitamin E, 50 mg of biotin, 1000 mg of manganese, 1250 mg of zinc, 250 mg of
copper, 200 mg Iron, 20 mg selenium, 135000 mg calcium, 4000 mg phosphorus, 20 mg cobalt, 25 mg iodine, 20000

mg magnesium, 39000 mg sodium as salt, 82000 mg Sodium as sodium bicarbonate and 1000 mg of antioxidants.
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Table 2. The effect of lysine hydrochloride, DL methionine and their calcium analogues on in vitro gas
ARSI Ll s 5 5 sl bl
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DL Methionine
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Hydrochloride
o SIT+ 5 sz SJUT
Calcium Methionine Analog +
Lysine Calcium Analog

0.001 0.868 0.433 0.915 0.893 0.638 0.491 SEM7

P-value8

0.06° 65.80°¢ 68.47¢ 63.99° 59.84°  54.71%4,  48.90%

0.07° 67.77%%  70.75%¢  66.07®  61.70*c_ 56.01*¢  50.08%

0.0038  0.0078  0.0151  0.0079  0.0024 0.0003" -0.0015 treatment
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production parameters of experimental diets using mixed ruminal microorganisms of dairy cows

1. In vitro gas production (IVGP) for 16 h (mL/250 mg of substrate); 2. IVGP for 24 h (mL/250 mg of substrate); 3.
IVGP for 48'h (mL/250 mg of substrate); 4. [IVGP for 72 h (mL/250 mg of substrate); 5. Total gas production for 96 h
(mL/250 mg of substrate); 6. Gas production from the insoluble but fermentable fractions for 96 h (mL/250 mg of
substrate); 7. Rate constant of gas production during incubation (%/h); 8. Standard error of the means; 9. Means
within a column with different superscript letters are'different (P<0.05).
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Table 3. The effect of lysine hydrochloride, DL methionine and their calcium analogues on in vitro fermentation
parameters of experimental diets using mixed ruminal microorganisms of dairy cows.

S sla bl
NH3-N° pH MPS3 SCFA* ME? OMD? DMD!
dall
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0.212 0.0375  15.751  0.0441 0.069 04 1.56 SEM’
P-value®
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1. Disappearance of dry matter (%), 2. Disappearance of organic matter (%), 3. Estimation of metabolizable energy
(MJ/kg DM), 4. Short-chain volatile fatty acids (mmol/200 mg DM), 5. Microbial protein synthesis (mg/g DM), 6.
Ammonia nifrogen:(mg/l), 7. Standard error of means mean error, 8. Means within a column with different

superscript letters are different (P<0.05).
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Table 4- The effect of lysine hydrochloride, DL methionine and their calcium analogues on in vitro activity of
ruminal hydrolytic enzymes (units per minute in ml of rumen content) of experimental diets using mixed ruminal

microorganisms of dairy cows
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) &I
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P-value®
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1.Carboxymethyl cellulose, 2. Microcrystalline cellulose, 3. Filter paper-degrading activity, 4. Alpha amylase, 5.
Standard Error of Means, 6. Means within a column with different superscript letters are different (P<0.05).
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