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Abstract

The objective of this study was to evaluate the effects that different levels of Neem (Azadirachta indica)
leaves powder (NLP), Moringa oleifera powder (MOP) and coconut oil (CO) have on growth
performance of growing calves. Twenty growing crossbred calves (6-12 months old) were divided into
four equal groups, five animals in each group. The animals were randomly assigned one of the following
four treatments: group TO was control (without feed additives), T1: fed NLP@ 2% of dry matter basis
(DMB), T2 fed MOP@ 2% of DMB and T3 fed CO@ 2% of DMB. Body weight of experimental
animals was recorded every fortnightly by using electronic weighing balance. The data collected through
this experiment was statistically analyzed and it is observed from the present experiment, feeding of
Anti- nutritional factors containing feed additives shows significant (p<0.05) effect on body weight
without negatively affecting nutrient fermentation and usage.

Keywords: Growth performance, anti-nutritional factors, Moringa oleifera, Azadirachta indica, coconut
oil

Introduction
Anti- nutritional factors (ANF) are an exceedingly large group of compounds with small
molecular weights, which are meant for protective purposes against insects, microbes, and
herbivores, in addition, to adapt to adverse environmental conditions. In nature, these ANF’s
play important roles as antibacterials, antifungals, antivirals, herbicides, and insecticides
(Miguel, 2010) [*2: among them, antibacterial activity is one of the greatest notable
contributing features for animal husbandry. ANF’s are usually considered as plant secondary
metabolites for calves and monogastric species. Nevertheless, few investigations have revealed
that some of them would beneficially affect the host metabolism and performance when used
at appropriate levels.
Animal nutritionists are experimenting with new dietary interventions in order to achieve their
aim. Many chemical additives and antibiotics have been tried and employed for this purpose,
but today's customer expectations favor the use of "natural or organic agents” to change rumen
fermentation. Anti-Nutritional Factors (ANFs) have emerged as a potential alternative feed
addition in this attempt. Because ANFs are antimicrobial, their involvement in modifying the
rumen microbial pattern to inhibit methanogenesis has been proposed (Patra et al. 2010) (41,
ANFs are naturally occurring substances that are both safe for animals and socially acceptable
due to their frequent usage in kitchens. Anti-nutritional agents such tannins, saponins, essential
oils (EOs), and flavonoids have been shown to lower methane emissions and enhance feed
utilization efficiency by altering the rumen microbial fermentation system (Rira et al. 2015;
Inamdar et al. 2015) 17 191 At larger dosages, ANFs are extremely successful in methane
reduction measures, increasing growth rate, although fiber digestibility is significantly lowered
(Pawar et al. 2014) 81,
In other trials, including neem leaves into ruminant meals improved plant utility and alleviated
the severe feed shortfall that occurred during the lean season. (Neeti, 2017). Because of its
high protein, carotenoids, numerous minerals and vitamins (such as iron and ascorbic acid),
and some phytochemicals, Moringa oleifera has been identified as a potentially effective
animal feed (kaempferitrin, isoquercitrin, rhamnetin, kaempferol and quercetin). Combining
anti-methanogenic substances with complementary mechanisms of action is a viable strategy for
achieving effective CHa reduction without affecting feed intake or rumen fermentation (Patra et al.
2017) 181,

~ 1861~


file:///C:/Users/gupta/AppData/Roaming/Microsoft/Word/www.thepharmajournal.com

The Pharma Innovation Journal

Material and Methods

Location of the study

The experiment was carried out (January to April 2021) at
Research Cum Development Project (RCDP), Mahatma Phule
Krishi Vidyapeeth, Rahuri, Dist — Ahmednagar, Maharashtra
Province of India. The study was conducted to know the
performance of crossbred calves fed on Anti — nutritional
factors containing feed additives.

Selection and feeding of experimental animals

Twenty growing crossbred calves (6-12 months old) were
taken from the RCDP and fed concentrate mixture and
roughages (green and dry fodder) as per ICAR (2013) [
feeding standards for 500g daily body weight gain. To take
care of any nutritional deficiency chelated minerals also
added in the basal diet (Bhosale et al., 2021) 21, Details of the
experimental diet are presented in table 1. All the calves were
randomly divided into four equal groups each consisting of
five crossbred calves.

Weighing of animals and Statistical analysis

Body weight of experimental animals was recorded every
fortnightly by using electronic weighing balance. The data
collected through this experiment was statistically analyzed
by using one way ANOVA in the SPSS computer package
(SPSS wversion 22.0, SPSS Inc., Chicago, USA). For all
statistical analyses, probability values less than 0.05 were
considered as significant.

Results and Discussion

Growth Performance (kg)

Results of fortnightly body weight changes in different groups
were presented in table 2; figure 1. The examination of data
over 4 months of experimental feeding revealed that the
dietary interventions to the animals impart significant
(p<0.05) effect on the growth pattern of the growing calves.
Initial body weight (kg) of calves was 70.10+2.25,
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70.40£3.61, 71.00£1.23 and 70.20+2.07 kg. Final body
weight (kg) 118.60+2.69, 130.00+1.18, 143.00+1.52 and
125.80+4.12 kg for different treatment groups. The average
body weight (kg) was 93.52+1.91, 100.33+2.95, 105.96+1.62
and 97.14+2.61 kg for TO, T1, T2 and T3 respectively.
Treatment T2 showed significantly higher (p<0.05) BW over
TO & T3 while it was at par with T1.

The moringa leaves, fresh pods, seeds, and roots are being
widely and increasingly used by humans and animals because
of their higher contents of essential nutrients (CSIR 1962;
Hartwell 1971) M. Ahmad et al. (2017) [ also suggested that
feeding suckling buffalo calves plus dry Moringa oleifera
leaves (DMOL), at the levels of 5, 10 and 15% could play as
natural growth promoter as mentioned by Bose (1980) I and
El-Badawi et al. (2014) BI. The improvement in body weight
gain may be attributed to the rich content of nutrients in
DMOL (Sarwatt, 2004; Kakengi 2005) [X& 1 and
antimicrobial properties of Moringa (Fahey, 2005) (1,

Average Daily Gain (ADG, gm)

The average daily gain (ADG, gm) of the control and
treatment groups were statistically (p<0.05) significant. It is
presented in table 3 also depicted in figure 2. The overall
mean of average daily gain (ADG, gm) was 419428, 557+23,
620£33 and 492448 gm for TO, T1, T2 and T3 respectively
and it was statistically significant (p<0.05). The highest
average daily gain (gm) was observed in T2 followed by T1,
T3 and TO. ADG was found highest in treatment T2 and non-
significant (p>0.05) with treatment T1 and statistically
superior (p<0.05) over TO, T3. Treatment T1 & T3 is at par
with each other.

Conclusion

It can be concluded from the present research work that
addition of anti- nutritional factors containing feed additives
such as NLP, MOP and CO @2% of DMB could positively
improve the growth performance of growing calves.

Table 1: Details of Experimental Diet

Groups Composition
To Green Fodder + Dry Fodder + Concentrate Mixture.
(The animals were fed concentrate mixture and Roughages as per ICAR (2013) feeding standards for 500g daily body weight gain.)
T1 TO + Diet supplemented with phytochemicals as feed additive (Neem Leaves Powder @ 2% DMB)
T2 TO + Diet supplemented with phytochemicals as feed additive (Moringa oleifera Powder @ 2% DMB)
T3 TO + Diet supplemented with phytochemicals as feed additive (Coconut Oil @ 2% DMB)

Table 2: Effect of feeding anti- nutritional factors containing feed additives on body weight changes of growing calves (BW, kg)

Attributes T0 T1 T2 T3 SEM C.D.
0 70.10+2.25 70.40+3.61 71.00£1.22 70.20+2.07 2.44 NS

15 74.70+1.88 79.9045.29 81.74+3.47 75.86+2.52 3.53 9.71

30 78.00+1.55° 84.20+3.62% 88.32+1.007 81.77+2.46™ 2.38 6.85

45 84.30+2.58° 90.20+2.48% 96.00+1.64° 87.20+2.03° 2.21 6.41

60 92.80+1.93° 98.30+3.68° 106.60+1.212 96.39+3.00° 2.63 7.76

75 100.40+2.11° 108.80+2.52% 114.20+1.362 104.40+2.98 2.32 6.89

90 107.80+1.16° 116.00+2.07% 121.80+1.662 112.60+2.77% 2.00 5.54

105 115.00+1.05¢ 125.20+2.06° 131.00+1.482 120.00+1.58° 1.58 4.74
120 118.60+2.69¢ 130.00+1.18° 143.00+1.522 125.80+4.12% 2.64 7.63
Overall Mean 93.52+1.91° 100.33+2.95% 105.96+1.622 97.14+2.61° 2.42 7.14

abed \Within a column means without common superscript differs (p<0.05). CD @5%;
TO, Control; T1, NLP@ 2% of DM basis; T2, MOP@ 2% of DM basis; T3, CO@ 2% of DM basis; T, Treatment; SEM, Standard error of mean;

P, Probability.
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Fig 1: Effect of feeding phytochemicals containing feed additives on body weight changes of growing calves (BW, kg)

Table 3: Effect of feeding phytochemicals containing feed additives on average daily gain (ADG, gm) of growing calves

Attributes T0 T1 T2 T3 SEM C.D.
15 306+55° 458+21% 502+312 377441 39.16 109.6

30 310+19° 512+152 536+482 3944570 38.85 106.8

45 36220 524+24 549+33 468+112 60.28 173.6

60 393+6° 548+20% 639+30° 513+62° 35.97 104.3

75 434+32° 569+33% 651+34° 538+24° 31.00 915

90 508+49¢ 618+21% 660+182 517438 33.96 100.9

105 514+23° 585+24° 678+182 547414 20.21 56.0

120 522+16° 640+28% 748+532 579438 36.52 109.6
Overall Mean 419+28° 557423 620+33? 492+48b° 36.99 106.9

abeyy/ithin a column means without common superscript differs (P<0.05). CD @5%;
TO, Control; T1, Neem Leaves Powder @ 2% of DM basis; T2, Moringa oleifera Powder @ 2% of DM basis; T3, Coconut oil @ 2% of DM
basis; T, Treatment; SEM, Standard error of mean; P, Probability.
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Fig 2: Effect of feeding phytochemicals containing feed additives on average daily gain (ADG, gm)
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