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INTRODUCTION 

 

Tropical rainforest of Mexico represent 26% of 

the national territory, and its importance is based 

on the potential use of fodder produced in natural 

form, which is liable of being used in dual 

purpose cattle raising. However, due to different 

climatic and zootechnical factors, productivity 

and reproductive efficiency are still confined to 

limited levels (Galvez, 2013). In these areas, the 

growth of pasturing calves depends on two main 

factors: the consumption of breast milk, and the 

availability of fodder with adequate nutritional 

quality, represented by the presence of protein, 

energy and minerals. That is why, calves 

weaned between 8 and 9 months of age have a 

weight ranging from 150 to 180 kg, affecting the 

economy of the cattle breeder who receives 

insufficient payment for each calf being 

commercialized. 

In light of this situation, breeders are looking for 

maximization of cattle yield, which implies an 

increase in nutritional requirements in order to 

obtain better productive parameters. It must also 

be considered that the contribution of the primary 

factors, like energy and protein, is ineffective if 

their interaction with minerals and vitamins is not 

taken on account, as essential nutrients in 

animal feed (Repetto et al., 2004). 

In this sense, the use of organic modifiers based 

on amino acids, vitamins, minerals and ATP, 

becomes a good alternative for the increase of 

production and improvement of feed efficiency of 

animals. Consequently, these products affect 

positively the intestinal absorption of nutrients 

with corresponding growth of the animal (Rios et 

al., 2013), as well as the metabolic functions of 

the animal, which increases its production of 

proteins (Vargas, 2005). Similarly, organic 

modifiers produce an increase of muscle growth 

and a decrease of fat disposal, through the 
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increase of nitrogen retention in muscles 

(Vargas, 2005). 

Energy is another important nutrition 

requirement for development of animals. It is well 

known that meat cattle uses more than half of its 

metabolizable energy in the process of 

degradation of protein to amino acids, leaving 

too little energy available for growth and 

development of young animals (Livas, 2013). 

The main factor responsible of proportioning 

metabolizable energy to the organism is 

adenosine triphosphate (ATP), which 

participates in all energetic transactions of the 

body. This molecule is a nucleotide which is 

essential for the cell and a source of energy for 

most of cell functions (Bondi, 1989). That is why 

when administered by parenteral route, it 

provides the animal with a source of energy that 

can be used immediately for its growth and 

development. 

In view of the above mentioned needs, the 

organic modifier MODIVITASAN®3 was 

developed based on 10 minerals, 9 amino acids, 

4 vitamins and one source of direct energy by 

means of ATP. This association supplies to the 

cattle with all necessary to optimize increase in 

weight gain, stimulating organic functions with a 

revitalizing and reconstituent effect. The use of 

ATP is very important as source of energy during 

the formative process of muscular tissue. 

OBJECTIVE OF THE STUDY 

 

To evaluate the effect of an organic modifier 

(MODIVITASAN®) on the weight gain of 

pasturing calves in tropical rainforest of Mexico. 
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LOCATION OF THE STUDY AREA 

This evaluation was performed at Victoria ranch, 

located at Km 30 of transistmic highway in the 

Municipality of Sayula de Aleman, in the city of 

Veracruz, Mexico. The characteristic of this area 

is its warm humid weather (tropical rainforest), 

with an annual mean temperature of 26.7 ºC and 

an annual rain precipitation of 1839 mm. The 

month with heaviest rain is September with 

314.3 mm., while the lowest rain is in March with 

49 mm. 

DATE AND DURATION OF STUDY 

The present study had length of 92 days and was 

performed between the months of September 

and December 2013. 

MATERIAL AND METHODS 

A total of 50 calves of crossed breed (zebu and 

European) with approximate age between 15 

and 20 months, and an average weight of 295 kg 

were used for the execution of this evaluation. 

Before the beginning of the study, all animals 

were identified with a plastic earring and were 

weighed individually using a mechanical scale, 

to obtain the initial weight. Animals were then 

ordered according to weight from lower to higher 

following an “S” shaped scheme in order to form 

both groups, so that there was no significant 

difference at the beginning of the study. Finally, 

animals were separated into two treatment 

groups, each one with 25 calves, as indicated as 

follows: 

 TREATMENT 1 (T1): animals treated with 

injectable vitamin ADE4 at the beginning of 

the study and 56 days later, with a dose of 

5 mL/calf by intramuscular route. 

                                                  
4 Contents per mL: 500,000 UI vitamin A, 75,000 UI 

vitamin D, 50 mg vitamin E 

 TREATMENT 2 (T2): animals treated 

with an injectable organic modifier 

(MODIVITASAN®) at the beginning of 

the study and 56 days later, with a dose 

of 1 mL/50 kg of body weight by 

intramuscular route. MODIVITASAN® 

contains per mL: DL–Methionine 2.1 mg, 

L-Arginine 2.0 mg, L-Histidine 2.1mg, L-

Leucine 2.1mg, L-Lysine 10.0 mg, L-

Threonine 1.0 mg, L-Tryptophan 0.5 mg, 

L-Valine 2.0 mg, ATP 3.0 mg, Vit. A 

palmitate 30 000 UI, Vit. B12 0.05 mg, 

Vit. D3 10 000 UI, Vit. E 10 mg, Iron 

ammonium citrate 4.0 mg, Sodium 

chloride 0.42 mg, Sodium 

glycerophosphate 10.0 mg, Calcium 

gluconate 0.038 mg, Cobalt gluconate 

0.201 mg, Magnesium gluconate 4.1 mg, 

Manganese gluconate 3.187 mg, Zinc 

gluconate 1.672 mg, Sodium gluconate 

4.2 mg, Sodium selenite 0.5 mg, 

Potassium iodide 2.0 mg. 

As part of the routine handling performed in the 

ranch, on the day of application of the treatments 

all animals were administered with an 

endectocide antiparasitic (Bovimec LA®), based 

on ivermectin 1% at a dose of 1 mL/50 kg of 

weight by intramuscular route. They also 

received an implant containing 40 mg of 

trembolone acetate and 8 mg of estradiol 

benzoate in the medium third of the rear side of 

the ear. Likewise, calves were immunized with 

two bacterins, as described below: 

 Clostridial Complex (7 strains) at doses of 5 

mL per animal by intramuscular route. 

 Bacterin toxoid against Pasteurella and 

Haemophilus at doses of 2 mL per animal 

by intramuscular route. 

After the application of treatments, animal were 

observed daily and weighed in the mechanical 

scale at 56 and 92 days after beginning the study
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All calves were managed under extensive breed 

system, forming one only pasturing group. 

Animals were taken to pasture in meadows 

covered with fodder grass African Star (C. 

plectostachyus), having an initial animal load of 

1.18 UA/ha, a final animal load of 2.66 UA/ha, 

and an average animal load of 1.92 UA/ha. 

The parameters to be evaluated in the study 

were initial and final weights, daily weight gain 

and accumulated weight per animal in both 

treatment groups. 

STATISTICAL ANALYSIS 

Average initial and final weights, daily weight 

gain and accumulated weight per animal in both 

treatment groups were compared with Fisher’s 

Significant Minimum Difference test (SMD), at a 

significance level of P<0.05. This procedure is 

an extension of Student’s t test for the case of 

comparison of two averages with adjusted 

variance. 

RESULTS AND DISCUSSION 

Averages of initial (PI) and final (PF) weights of 

calves, obtained for each group along the study 

can be observed in Graph 1. 

 

 

Graph 1. Initial and final weights of calves with 

and without Modivitasan® in tropical rainforest of 

Mexico. 

It can be observed that at the beginning of the 

study the averages of PI for both evaluated 

groups were similar, showing an average weight 

of 293 kg for Treatment 1 (T1) and 297 kg for 

Treatment 2 (T2). It can also be observed that 92 

days after treatment, the averages PF were 330 

kg for T1 and 341 kg for T2, showing a difference 

in weight gain between PI and PF of 37 kg for T1 

versus 44 kg obtained for T2. When calculating 

the statistical test SMD, it was found that there is 

a statistically significant difference (P<0.05) in 

favor of animals of lot T2, which received the 

organic modifier MODIVITASAN®. 

In the test performed by Delgado et al. in the 

Peruvian tropical rainforest, using an organic 

modifier (MODIVITASAN®), a difference in 

weight gain in the control group of 13.3 kg was 

obtained, versus the result obtained in this study 

which was 7 kg. This is probably due to the fact 

that in the mentioned study three applications of 

organic modifier were made, in comparison with 

two applications made in this study. Similarly, it 

must be kept in mind that all calves of treatment 

T1 received also a treatment with anabolic 

implant plus vitamin ADE to improve their 

performance. 

In the present study, only two applications of 

treatments were considered, in order to avoid an 

excessive handling of animals and the 

physiological consequences of working the 

cattle too frequently. It must be borne in mind 

that procedures such as movement restriction in 

a compression sleeve generally do not cause 

pain, but fear can produce great psychological 

stress to cattle raised under extensive methods 

(Grandin, 1997). Additionally, stress produces 

growth delay, modification of gastrointestinal 

motility, and susceptibility to infectious agents, 

among other affections that produce loss of 

weight (Costa, 2005)
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In Graph 2, the averages of daily weight gain 

(DWG) produced in both evaluated groups on 

days 56 and 92 after initial treatment, can be 

observed. 

 

Graph 2. Daily weight gain in calves with and 

without Modivitasan® in tropical rainforest of 

Mexico. 

On first 56 days of the study, DWG for T1 and T2 

gave an average of 428 g and 482 g per day, 

respectively. In spite of existing a difference of 

54 g in daily weight gain between both groups, 

this does not represent a statistically significant 

difference (P>0.05) between both of them. 

However, average DWG in following 36 test days 

registered 361 g per day for T1 and 472 g per 

day for T2, obtaining a difference of 111 g 

between both groups, value which is statistically 

different (P<0.05) in favor of T2. 

These differences in DWG observed between 

the groups, illustrated in Graph 2, are probably 

due to the fact that when making the second 

application of the products, Group T2 received 

the organic modifier (MODIVITASAN®) based 

on amino acids, vitamins and minerals. This 

association stimulates the metabolism of 

important glands, such as pituitary, thyroid and 

parathyroid glands, which participate in growth 

and development of animals. Young calves 

show physiologic and metabolic synchrony of 

their organism, which allows for higher meat 

production per hectare in the same period. This 

synchronization is being object of more and 

more investigation, and greater attention is being 

paid to the combined function of amino acids, 

vitamins and minerals, which so far were only 

considered dietetic supplements (Veludo et al., 

2002). 

Average accumulated weights (PA) obtained for 

each group along the study, can be observed in 

Graphs 3 and 4. 

 

Graph 3. Accumulated weight per calf with and 

without Modivitasan® in the tropical rainforest of 

Mexico. 

 

Graph 4. Accumulated weight per animal during 

92 days in calves with and without Modivitasan® 

in the tropical rainforest of Mexico. 

Average PA of calves 56 days after beginning 

the treatment, was of 24 kg in Group T1 and 27 

kg in Group T2, obtaining a difference in weight 

of 3 kg higher in animals treated with organic 

modifier (MODIVITASAN®). Similarly, it can be 

observed that starting on day 56 until the end of 

the study (36 more days), group T1 obtained an 

average PA of 13 kg, per calf, with a difference 

of PA between groups of 4 kg.  
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At the end of 92 days of the study, an average 

PA of 37 kg was obtained in Group T1, and 44 

kg in Group T2. These values determine a 

statistically significant difference among them 

(P<0.05), obtaining Group T2 an amount of 7 kg 

more per calf in comparison with Group T1. The 

difference obtained between averages PA of 

both groups may be due to the interaction 

between the components of amino acids, 

vitamins and minerals, which can be capable of 

affecting the intestinal absorption of nutrients 

during ingestion (Rios et al., 2013), as well as 

stimulate the metabolism of glands that 

participate in growth and development of 

animals (Veludo et al., 2002). 

CONCLUSIONS 

It can be concluded that the use of an organic 

modifier (MODIVITASAN®) as nutritional 

supplement, when applied in two doses at an 

interval of 56 days, can affect significantly the 

weight gain of calves raised in the tropical 

rainforest of Mexico and maintained on natural 

pasture. 

Similarly, when making a cost-benefit estimation 

of the application of the organic modifier 

(MODIVITASAN®) in calves, it can be observed 

an increase of income at the sale of the animal. 

That is why, bearing in mind the results obtained 

from 7 kg of live weight earned per animal, and 

considering that the cost of 1 kg of live calf is 

approximately $32.00, an extra profit of $224.00 

per calf can be obtained after 92 days of 

breeding. 
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