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Studies in the production of Omega 3 enriched chicken meat : II
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ABSTRACT

Bhalerao, S., Hegde, M., Ranade, A., Avari, P, Nikam, S., Kshirsagar, K. and Kadam, S. 2010. Studies in the production of Omega 3
enriched chicken meat : II. Indian Journal of Poultry Science, 45(3): 273-279.

The chicken meat has high potential to become a functional food as these foods are an emerging field in food science due to their
increasing popularity with health-conscious consumers. Omega 3 chicken meat has very high potential in this context. Linseed, fish and
their oil has been used to enrich omega 3 in the chicken meat. Higher levels of linseed and fish produce chicken meat with low sensory
attributes and high cost of production. Therefore we studied the effect of supplementation of feed formulations with low levels of linseed in
5% Enriched Feed Mix (EFM) in pellet form and its combination with 1%, 2% and 3% linseed oil (LO) in finisher diet on commercial
Vencobb 400 broiler birds and compared it with supplementation of EFM and LO from day one. We report that 5% EFM with 2% LO in the
finisher diet gave chicken meat with four times increase in omega 3 fatty acids (n-3 FA) and with 11.5% increase in cost of production with
no adverse effect on performance of broiler birds and sensory attributes of chicken meat. Interestingly panel of seven professional panelist
classified omega 3 chicken meat with greater scores for texture, tenderness and juiciness. Preference was given to the samples from the birds
which were fed for 22-42vdays than the birds fed from day one in which n-3 FA were deposited more than 5 times. Also brain Docosahaxaenoic
acid: Arachidonic acid ratio (DHA: AA) was estimated. DHA accumulation was found in linear proportion with ALA supplementation.
Together, the results suggest that this value added omega 3 chicken meat production can be acceptable to the consumers as well as it has
high potential to become functional food for making it a commercial venture
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3 FA per 100 g of meat to fulfill Canadian norms (Zuidhof et
al., 2009), it should also noted that higher amount of Linseed
supplementation to broiler may lead to health welfare
implications of the birds. (Zuidhof et al., 2009). So in this
study our approach was to enrich chicken with optimum levels
of n-3 FA, without affecting bird’s health. Use of 2% fish oil
for enrichment of chicken with n-3 FA gave fishy taint in broiler
chicken. (Mirghelenj et al., 2009) Similarly using 8.2% LO
for 5 weeks caused sensory problems (lopez-ferrer et al.,
1999). It has been reported that pelleting increases fatty acid
retention and makes it more bioavailable. (Shen et al., 2005).

INTRODUCTION

Human consumption of n-3 polyunsaturated fatty
acids (n-3 PUFA) is below recommendations (Simopolous
2001) and enriching chicken meat with n-3 PUFA is a viable
means of increasing consumption. Modification of poultry
meat could be considered as an effective means of producing
functional food. (Pawe and Pisulewski, 2005) Chicken meat
is preferred over other meat as chicken has higher protein
content and total fat content is not more than 20% of that of
other meat. Saturated fat is 50% that of other meat (Paul and
Southgate, 1978) Poultry meat offers a considerable potential
for bridging the gap between supply and demand for animal
protein. In poultry, dietary fatty acids are absorbed unaltered

The objective of present trial was to investigate
efficiency of combination of EFM and LO in finisher diet for

from the small intestine and directly incorporated into tissue
lipids. Essential PUFAs cannot be synthesized in the body
and their carcass concentrations respond rapidly to dietary
alterations. Many scientists have attempted enrichment of
chicken meat by supplementation of higher levels of linseed
(14-17%) to the broiler birds, in order to attain 300 mg of n-
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getting optimum level of n-3 FA which has acceptable sensory
attributes. The objective of present trial was also to evaluate
the cost of production and its commercial application.

MATERIALS AND METHODS

Chicks
Experiment was conducted with a day old,
commercially used VENCOBB 400 chicks. 72 Chicks were
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Fig. 1. Feed supplement schedule for different groups

randomly divided into six groups, with 12 birds in each group.
Standard and uniform management practices like brooding,
feeding, watering, lighting etc. were followed for all the
groups. Vaccination schedule was maintained for all the

Table 1A. Composition of Enrichment Feed Mix (EFM)

Parameter T
Moisture 8.83
Crude protein 14.56
Crude fat 24 .44
Omega-3fat 1270
Crude fiber 4.55
Total ash 2.28
Acid insoluble ash 0.14
Calcium  0.34
Phosphorous 0.31
Gross energy (Kcal/Kg) 6361.12
Table 1B. Analysis of Linseed oil

Parameter %
Fat 99.98
Protein 0.0
Carbohydrates 0.0
Sodium BDL
Saturated fat 12.65
Monounsaturated fat 20.69
Polyunsaturated fat 66.64
Trans fat 0.03
Omega 3 54.04
Omega 6 12.57
Omega 9 20.44
Gross energy (Kcal/100g) 899.82

BDL-Below Detection Limit
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groups. All the birds were given isocaloric and isonitrogenous
diets.

Experimental design

Enrichment of regular poultry feed with n-3 FA was
done by either adding requisite quantities of EFM or EFM+
LO. Composition of EFM is given in Table 1 A. Analysis of
the LO is presented in Table 1B. EFM is a feed formulation
with 24% oil made up of, linseed and converted into pellet
form. Linseed powder and LO were resourced from Bharati
Vidyapeeth University’s, ICAR, NAIP Omega-3 oil unit at
Sangamner (Maharashtra). Regular chick finisher diets were
supplemented with either EFM or EFM +LO. The composition
of pre-starter, starter and various n-3 supplemented finisher
diets are given in Table 2. All groups received prestarter diet
for 0-10 days, starter 11-21 days and finisher diet 22-42 days.
T1 is control and T2 to T6 are experimental groups. Feed
supplement design for different groups is depicted in Fig 1.
Groups T1-T5 received control prestarter (A) where as T6
received 5% EFM and 2% LO in prestarter diet (B). T1 to TS
received control starter diet (C), where as T6 received 5%
EFM and 2% LO in starter diet (D). From 22-42 days finisher
diet for T2 were supplemented with 5% EFM (F),T3 with
5% EFM and 1% LO (G),T4 and T6 with 5% EFM and 2 %
LO (H),TS with 5% EFM and 3% LO (I).

Sensory evaluation

The sensory panel consisted of seven people, chosen
from the faculty of Institute of Hotel Management and
Catering Technology, Bharati Vidyapeeth Pune, who were
regular consumers of chicken meat and had participated in
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Table 2. Composition of various feed formulations for control and different experimental groups

Pre-starter Starter Finisher
(0-10 days) (11-21 days) (22- 42 days)

A B % D E F G H I
Group T1-T5 T6 TI1-T5 T6 Tl T2 T3 T4 and T6 T5
Ingredient (kg) Control 5% EFM Control 5% EFM Control 5% 5% EFM 5% EFM 5% EFM

diet and 2% diet and 2% diet EFM and 1% and 2% and 3%
LO LO LO LO LO

Maize 54.4 46 55.5 51.2 60 55.6 55.6 55.6 55.6
Soybean 40.4 39 38 36.7 32.5 31.2 212 3.2 31.2
0il 1.7 0 ) 0 4 3 2 1 1
EFM 0 5 0 3 0 5 5 5 5
Linseed oil 0 2 0 2 0 0 1 2 3
DORB 0 4.5 0 1.6 0 1.7 & Lt 1.7
TMM 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
DCP 17 | i 7 17 1.7 1.7 1.7
LSP 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Methionine 0.15 0.14 Q.15 0.16 0.14 0.13 0.13 0.13 0.13
Lysine 0.05 0.05 0.07 0.06 0 0 0 0 0
Vitamin Premix " 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Choline Chloride 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Anticoccidial 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Toxinbinder 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Total 100.45 100.44 100.47 100.47 100.39 100.38 100.38 100.38 100.38

similar sensory evaluations. The panel members were not
aware about the meat or the experimental treatments or
procedures.

After slaughtering, the carcasses were stored at 0°C
overnight for sensory evaluation. Carcasses were thawed at
room temperature and were first evaluated for appearance and
odour score. For further evaluation the samples were cooked
in pressure cooker for 6 minutes separately. The samples were
evaluated for various sensory parameters like appearance,
flavour, texture, tenderness, juiciness, and overall palatability.
Mineral water was provided for mouth rinsing after evaluation
of each sample.

All the seven panelists were presented with the
cooked samples which were coded and arranged for sensory
evaluation. Each one of them was given fork, spoon and
sensory evaluation form. They all evaluated the samples one
by one. The panelists were asked to evaluate liking of texture,
tenderness, juiciness, flavour and overall palatability of each
meat sample individually on one to eight hedonic scale. (1=
extremely poor, 2= very poor, 3= moderately poor, 4= slightly
poor, 5= fair, 6= good, 7= very good, 8= Excellent)

Fatty acid analysis

On 42™ day, out of 12 broilers from each group,
randomly 4 female and 2 male birds were slaughtered and
skinless samples of thigh, breast and brain were collected.
Tissue samples were stored at -80°C.

The total dietary lipids were extracted (Folch et al.,
1957) and the fatty acid analysis was done with Agilent gas
chromatograph, flame ionization detector and a capillary
column DB-225, (30 m x 0.25 mm id) with a film thickness of
0.25um. The initial oven temperature was 100°C, held for 2.5
min, and then increased by 3°C per min to 200°C, held for 20
min. the injector and detector were at 250 and 250°C,
respectively. Flow rate was maintained at Iml/min. Run time
was 61.54 min. The fatty acids were identified by their
retention time with those of respective standards. Average of
six samples in each group is presented in Table 4

Total n-3 FA levels were calculated as 18:3n-3 +
20:3n-3 + 20:5n-3 + 22:6n-3, Total n-6 fatty acid (n-6 FA) as
18:2n-6 + 18:3n-6 +20:3n-6 + 20:4n-6, Saturated fatty acid
(SFA) as sum of C4:0 to C24:0 Monounsaturated fatty acid
(MUFA) as 14:1+ 15:14 16:1 + 17:1+18:1 + 20:1 + 22:1+24:1
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