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Abstract 

The present experiment was conducted on 240 straight run day-old broiler chicks of ‘Vencobb 400’ strain 

from 0-42 days. The chicks were randomly distributed in to four treatment groups. Each treatment had 

three replicates with 20 birds in each. The birds in control group (A) offered basal diet adequate in all 

nutrients as per BIS (2007). The birds in dietary treatment groups B, C and D were offered diet with 

moong dal waste at 5%, 10% and 15% level with enzyme, @ 400g/ ton of feed, respectively. All the diets 

were iso-caloric and iso-nitrogenous. The differences in HI titer for ND on 21st and 42nd day were found 

to be non-significant among all the treatment groups. However, numerically higher titer value was 

observed in group D receiving 15% moong dal waste with enzyme compared to control group A and 

other dietary treatment groups. The highest percent nitrogen retention was observed in treatment group D 

receiving 15% moong dal waste with enzyme as compared to all treatment groups. The results indicated 

that, the 15% moong dal waste with enzyme was found to be better in nutrient utilization over control 

and better in immune response in broiler chicken. 
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Introduction 

In poultry industry, feed alone accounts for 70% of the total cost. The sources of protein for 

poultry feed are expensive and they constitute about 30-35% of their diet. The over 

dependence on the use of soybean as major source of protein in poultry feed has led to 

competition with man for this ingredient and consequently high-cost of poultry feeds [1]. There 

is challenge for nutritionists to exploit alternative protein feedstuffs that are locally available, 

relatively cheaper and can meet the nutrient requirements of poultry. The moong bean (Vigna 

radiata (L.) R. Wilczek) alternatively known as green gram. In India, moong bean is grown on 

about 3.70 million ha with annual production of 1.57 million tones [12]. India is the largest 

producer of moong bean and accounts for 54% of world production and 65% of World area 

under cultivation [7]. Moong bean waste is a by-product product during the processing of 

moong for human consumption, containing broken pieces of endosperm including germ and a 

very small portion of husk [14]. The nutritive value of moong bean lies in its high protein 

content and protein digestibility. Moong beans contain approximately 25–28% protein, 1.0% 

ether extract, 3.5-4.5% fiber, 4.5–5.5% ash and 62–65% carbohydrates [11]. Various anti-

nutritional factors such as trypsin inhibitors, chymotrypsin inhibitor, tannins and lectins are 

present in moong bean. Enzyme supplementation can break down anti-nutritional substances 

found in feed raw materials, thus augmenting the digestive capacity of the animal, improving 

availability of the feed nutrients, and increasing release of nutrients in the upper part of the 

gastrointestinal tract [4]. In view of the above facts the present investigation was planned to 

study the effect of feeding moong dal waste with enzyme supplementation on immune 

response and nutrient utilization in broiler chickens. 

 

Materials and methods 

Experimental design and management of birds 

The experiment was carried out on 240 straight run Vencobb 400 day old broiler chicks for a 

period of 42 days. The experimental broilers chicks were allotted to 4 treatment groups A, B, 

C and D with 60 birds in each treatment group having 3 replicates of 20 birds each. The birds 

in control group (A) offered basal diet adequate in all nutrients as per BIS, 2007. The birds in 

dietary treatment groups B, C and D offered diet containing 5%, 10% and 15% moong dal 

waste with supplementation of enzyme (Ronozyme Max Act (GT), DSM, Mumbai) at 

recommended dose 400 g/ton of feed, respectively. The standard and uniform managemental 

practices were followed for all treatment groups during the experimental period. 
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The birds were offered ad-lib fresh and clean drinking water 

throughout the experiment. The immunization against 

Ranikhet Disease (B1 strain) and Infectious Bursal Disease 

(IBD Intermediate strain) vaccination was carried out on 7th 

and 14th day, respectively, followed by booster doses on 21st 

day and 28th day through drinking water. 

 

Procurement of ingredients 

The feed ingredients of ration i.e. Maize, Soybean, Dicalcium 

phosphate, limestone powder, Toxin binder, Coccidiostat, 

Choline chloride, Vitamin premix, trace minerals, synthetic 

lysine and methionine and salt were procured from M/s. Shree 

Krupa poultry Feed, F-38, M.I.D.C., Amravati. The moong 

dal waste purchased from dal mill of Akola. Soybean oil is 

purchase from local market. Moong dal waste was subjected 

to chemical analysis in the laboratory of IPMT, Uralikanchan, 

Pune. On the basis of chemical analysis the ration were 

formulated for pre-starter, starter and finisher diet. The 

deficient amino acids were balanced by adding synthetic 

amino acids. The enzyme (Ronozyme Pro Act GT) was 

procured from M/s. DSM, Nutritional Products India Pvt. 

Ltd., Mumbai-400 098, Maharashtra, India. The rations were 

formulated as per BIS (2007) for pre-starter, starter and 

finisher phases. All the diets were isocaloriec and iso-

nitrogenous.  

 

Data Collection 

The birds under the experimental trials were assessed for the 

antibody titter against the New Castle Disease (ND). Two 

birds from each replicate and a total of six birds from each 

treatment group were randomly selected for the blood 

collection at the end of 3rd and 6th week of age. The blood 

samples were collected from wing vein from each bird. The 

serum was separated by centrifugation at 3000 RPM for 20 

minutes and decanted into clean, sterile plastic vials and 

stored under deep freeze at –18º to –20 ºC. These serum 

samples were used for Haemagglutination Inhibition (HI) test 

to detect the antibody titter against New Castle by Beta 

procedure [2]. This was performed to evaluate, the humoral 

immune response of bird to viral antigen (NCDV Lasota 

strain) by beta procedure (constant virus diluted serum), 

utilizing 4HA unit of Lasota virus. The HA unit of NCDV 

(Lasota strain) were determined by the standard procedure by 

using micro HA- HI plate. The obtained ND titres were 

transformed to Log2 values prior to statistical analysis. 

A metabolic trial will be conducted for three consecutive days 

at the end of 6th week of experiment. For metabolic trial two 

birds from each replicate and six birds from each treatment 

group will be taken randomly and caged individually giving 

pre-experimental period of two days. During metabolic trial, 

record of feed offered, leftover will be maintained on daily 

basis. A representative sample of feed offered, leftover on 

everyday will be collected for dry matter determination. All 

the excreta from each group will collected on polythene sheet 

over a period of 24 hours. A representative sample (1/10) of 

excreta will be taken for nitrogen estimation in 10% H2SO4 

solution to avoid the nitrogen loss. The excreta collected from 

each group will be oven dried at 80 0C for 72 hours till the 

constant weight for dry matter determination. The dried 

samples of three consecutive days will be pulled and then 

thoroughly mixed, powdered and used for nitrogen analysis as 

per [3]. 
 

Statistical Analysis 

The differences among treatment groups were determined by 

analyzing the data generated, by using Completely 

Randomized Design [13]. 
 

Results and Discussion 

Immune Response 

The antibody titer against Newcastle Disease log2 values at 

3rd and 6th week of age in broilers fed with different levels of 

moong dal waste with enzyme was presented in (Table 3). At 

the end of 3rd and 6th week of age the antibody titer values 

where numerically higher in treatment groups D receiving diet 

15% moong dal waste with enzyme as compared to control 

group and other treatment groups. 
 

Table 1: Antibody titers against ND (log2 values) of 3rd and 6th 

week of age in broilers fed with different levels of moong dal waste 

with enzyme 
 

Treatment Groups 3rd week 6th week 

A 5.17 ± 0.48 3.33 ± 0.84 

B 5.33 ± 0.42 4.00 ± 0.82 

C 5.33 ± 0.49 4.00 ± 0.58 

D 5.67 ± 0.49 4.17 ± 0.70 

CD NS NS 

CV% 21.550 46.939 

NS – non significant 
 

The statistical analysis for antibody titer for ND at 3rd and 6th 

week of age showed non-significant (P>0.05) differences in 

all treatment groups. The higher mean value of HI titer was 

observed in all moong dal waste supplemented groups. The 

present findings are in accordance with [10] who reported 

significantly higher (P<0.05) antibody titer in 10% pigeon 

pea supplemented group. These results are in line with the 

study reported numerically higher antibody titer value in 

treatment groups receiving diet at 5 and 10% DDGS with or 

without enzyme as compared to control group [8]. Similarly 

corn-moong bean based diet showed higher titres against 

NDV vaccine as compared to corn- soybean meal based diet 
[9].  
 

Nutrient Utilization 

The analysis of variance for the nutrient utilization in broilers 

showed non-significant (P<0.05) differences among all 

treatment groups (Table 4). There was a non-significant 

difference for dry matter intake, dry matter excreted, nitrogen 

intake, nitrogen excreted, nitrogen retention and DMM in all 

treatment groups.  

 

Table 2: Nutrient utilization in broilers fed with different levels of moong dal waste with enzyme 
 

Particulars 
Treatment groups 

CD CV% 
A B C D 

Dry matter intake (g/bird/day) 89.68 ±7.82 80.46 ± 3.99 80.07 ± 4.14 83.16 ± 5.82 NS 16.632 

Dry matter excreted (g/bird/day) 34.87 ±1.40 34.06 ± 0.87 34.11 ± 0.68 33.74 ± 2.19 NS 10.127 

Nitrogen intake (g/bird/day) 2.94 ±0.26 2.74 ± 0.14 2.69 ± 0.14 2.80 ± 0.20 NS 16.494 

Nitrogen excreted (g/bird/day) 1.02 ±0.09 0.94 ± 0.06 0.92 ± 0.05 0.96 ± 0.11 NS 20.857 

Nitrogen retention (%) 65.13 ±1.40 65.94 ± 0.87 65.89 ± 0.68 66.26 ± 2.19 NS 5.262 

Dry matter metabolizability (DMM) (%) 69.97 ±1.68 70.15 ± 1.39 72.27 ± 1.94 70.94 ± 1.38 NS 5.594 

NS- non significant 
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This result indicated that from overall protein content in from 

vegetable protein either soybean meal or moong bean 

provided similar digestibility. The highest percent nitrogen 

retention was observed in treatment group D receiving 15% 

moong dal waste with enzyme followed by treatment group B 

receiving diet having 5% moong dal waste with enzyme as 

compared to all treatment groups but the difference was 

statistically non-significant in all treatment groups. The 

present findings are in accordance with study [8] reported that, 

groups with enzyme supplementation with of 5 and 10% corn 

DDGS showed numerically improved nitrogen retention as 

compared to control group but the differences are non-

significant. It was also observed that supplementation of 10 

and 15% toor dal waste with enzyme showed numerically 

higher % nitrogen retention as compared to other groups [10]. 

 

Conclusion 

The results of the present experiment suggested that the 

inclusion of moong dal waste up to 15% levels in broiler diets 

with enzyme was found to be beneficial in terms of immune 

response and nutrient utilization in broiler chickens. 
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