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Abstract

The study was conducted to determine the effect rearing systems (Intensive system - full confinement),
semi intensive system - partial confinement and partial day scavenging and free range system — all day
scavenging) on meat quality characteristics and sensory acceptability of Beltsville Small White turkey
(Meleagris gallopavo) meat. Significantly (p>0.05) better pH, water holding capacity, cooking loss, and
fragmentation index values were observed in Beltsville Small White turkey meat reared under intensive
system of management followed by semi intensive system and free range system of management. Non
significantly lower drip loss was observed in Beltsville Small White turkey meat reared under intensive
system of management. Significantly (p>0.05) higher moisture and lower fat and non significantly higher
protein contents were observed in Beltsville Small White turkey meat reared under intensive system of
management. Sensory attributes scores of the turkey meat were significantly (p>0.05) higher for
Beltsville Small White turkeys reared under intensive systems of management except flavor scores. Thus,
it can be concluded that, intensive system of management is more suitable for production of highly
acceptable meat from Beltsville Small White turkey with better physico — chemical properties.
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Introduction

The turkey (Meleagris gallopavo) is a well known bird in western countries and commercial
turkey farming is becoming popular in India and farmers started to show interest in rearing
turkey birds (Anna Anandh et al., 2012) A, Recently, the consumption of turkey meat is
increasing worldwide and a similar trend is also emerging in India. Turkey meat has
tremendous commercial viability because of its low fat and cholesterol content in comparison
to red meat and other poultry meat. The carcass quality traits are influenced by strain, age at
slaughter, the nutritional regime and rearing systems (Brake et al., 1993; Roberson et al.,
2003; Laudadio et al., 2009) > & 14 However, studies on influence of different rearing
systems on meat quality and sensory characteristics have received limited consideration among
researchers and information on influence of rearing system on meat quality and sensory
characteristics of different varieties of turkeys are also not available in Indian hot humid
climatic condition. A good quality meat possesses tenderness, juiciness and desirable flavour
which depend on the physico-chemical properties like pH, water holding capacity, cooking
loss, color, proximate composition and various other chemical constituents of meat (Lawrie,
1985) 31, Hence, the present study was conducted to determine the effects of rearing system
on the meat quality characteristics and sensory attributes of Beltsville Small White turkeys.

Materials and Methods
Source of turkey meat
The study was conducted at Turkey Research Unit of Tamil Nadu Veterinary and Animal
Sciences University - Regional Research Centre, Pudukkottai, Tamil Nadu. Beltsville Small
White turkeys reared under intensive system (full confinement), semi intensive system (partial
confinement and partial day scavenging) and free range system (all day scavenging) of
management were slaughtered at the end of the week 16 of age. Eight Beltsville Small White
turkeys (4 males and 4 females) from each group were selected for slaughter studies by
following standard procedures. They were individually weighed after overnight fasting (except
for water) and then slaughtered. The turkeys were killed by cutting the jugular vein and carotid
artery on one side of the neck near atlanto occipital joint. After bleeding the carcasses were
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scalded at 58+2 °C for 2 min, handpicked and manually
eviscerated. The meat separated from the carcasses and meat
cut into small chunks and then Beltsville Small White turkey
meat was stored at frozen temperature (-18+2 °C) until
physico — chemical and sensory evaluation.

Physico — chemical analysis

pH

The pH of the raw turkey meat samples were determined by
homogenizing 10 gm of sample with 50 ml distilled water
with the help of tissue homogenizer for 1 min. The pH of the
suspension was recorded by immersing the combined glass
electrode of digital pH meter.

Water holding capacity

Water holding capacity of the raw turkey meat sample was
measured as per the procedure reported by Wardlaw et al.
(1973) 24, 20 gm of minced meat was placed in centrifuge
tube. 30 ml of 0.6M NaCl was added to the tube and the
mixture was stirred for 1 min with a glass rod. The tube was
then kept in refrigerator temperature (4+2 °C) for 15 min.,
stirred for 1 min and then centrifuged at 5000 rpm for 15 min.
The supernatant was measured and water holding capacity (as
ml of 0.6M NacCl retained by 100 gm of meat) was expressed
in percentage.

Cooking loss

The method was based on the emulsion stability test reported
by Baliga and Madaiah (1971) I with slight modifications. 20
gm small pieces of turkey meat samples were rolled into balls
and placed in polyethylene bags. The samples were cooked at
80+2 °C in a thermostatically controlled water bath for 20
min. After draining out of the exudate, the cooked mass was
cooled and weighed again. The cooking loss was calculated as
percentage weight loss.

Drip loss

Small cut pieces of turkey meat samples immediately
weighed. The sample was placed in polyethylene bag and
sealed. After a storage period (usually 24 hr) at chill
temperature (4+2 °C), samples were blotted and again
weighed. DL was calculated using the following formula

) Weight loss
Drip loss (%) = —---———2mmmeo——— x 100

Initial weight

Fragmentation index

Fragmentation index values were determined by the
procedure outlined by Davis et al. (1980) 1. 10 gm of 7 mm
cubes of cooked frozen turkey meat sample were added to 50
ml of cold sucrose (0.24 M) and potassium chloride (0.02 M)
solution in a 100 ml centrifuge tube. After 5 min, sample was
blended for one min at full speed in tissue homogenizer. The
resulting homogenate was filtered through a pre weighed
muslin cloth. The residue and muslin cloth were blotted twice
on Whatman No. 1 filter paper and the residue was allowed to
air dry at 50+2 °C for 5 hr. The FI was reported as weight in
gm x 100.

Proximate composition

The moisture, protein and fat contents of turkey meat samples
were determined by standard methods using hot air oven,
kjeldahl’s assembly and soxhlet extraction apparatus,
respectively (AOAC, 1995) B1,
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Sensory evaluation

Sensory evaluation was conducted with semi-trained
panelists. Cooked Beltsville Small White turkey meat samples
were served to the panelists. The sensory attributes like
appearance and colour, flavour, juiciness, tenderness and
overall palatability were evaluated on 9 - point descriptive
scale (where in 1 - is extremely undesirable and 9 - is
extremely desirable) as suggested by Keeton (1983) [*3l. To
cook the meat, the meat samples were taken from the freezer
and thawed overnight in a chiller at 4+2 °C. The meat samples
were then cooked using the moist cooked in water at 802 °C
for 20 min.

Statistical analysis

The data generated from each experiment were analyzed
statistically by following standard procedures (Snedecor and
Cochran, 1989) [ for Analysis of Variance (ANOVA)
comparing the means and to determine the effect of treatment
by using SPSS-16 (SPSS Inc., Chicago, IL., USA). The level
of significant effects, least significant differences were
calculated at appropriate level of significance (p<0.05).

Results and Discussion
Meat quality characteristics

Table 1: Effect of rearing systems on meat quality characteristics of
Beltsville Small White turkey meat (Mean + SE)

Meat quality Free range . Sem_l Intensive
- intensive
characteristics* system system
system
pH 5.92 £0.252 6.26+0.22° 6.45+0.20°
Water holding | 55 35,0174 | 27.28:0.15b | 32.840.12°
capacity (%)

Cooking loss (%) | 27.82+0.212 | 25.68+0.15 | 23.33+0.17°¢
Drip loss (%) 2.48+0.12 2.20+0.14 2.14+0.12
Fragmentation 710.20+0.18 | 520.10+0.15 | 410.70+0.12

index a b c

*Number of observations: 4
Means bearing same superscripts row-wise do not differ significantly
(p<0.05).

Effect of rearing systems on meat quality characteristics of
Beltsville Small White turkey are presented in Table 1. The
mean + SE pH value of Beltsville Small White turkey meat
reared in free range, semi intensive and intensive system were
found to be 5.92+0.25, 6.26+0.22 and 6.45+0.20, respectively.
The pH value of Beltsville Small White turkey meat between
each rearing system differ significantly (p>0.05) between
them. Significantly higher pH value was found in Beltsville
Small White turkey meat reared in intensive system of
management followed by semi intensive and free range
system. These findings are consistent with Castellini et al.
(2002) I8 and Fanatico et al. (2007) % who reported lower pH
in birds reared with outdoor access. It is reported that meat
from poultry reared on outdoor access is characterized by
lower pH indicating more glycogen in the muscle at slaughter,
which then results in more lactate in the post-mortem process
(Ponte et al. 2008) [*71, Our present results indicates the proper
acidity and within the range of values corresponding to
quality standards for non defective meat and pH value of 5.4
to 6.2 is normally considered to be of high quality meat
(Woelfel et al.,2002) 2. The mean + SE water holding
capacity of Beltsville Small White turkey meat reared in the
free range, semi intensive and intensive systems were found
to be 20.32 £0.17, 27.2840.15 and 32.84+0.12, respectively.

~ 1492~



http://www.entomoljournal.com/

Journal of Entomology and Zoology Studies

Water holding capacity of Beltsville Small White turkey meat
were differ significantly (p<0.05) between rearing systems
and value higher in intensive system of management followed
by semi intensive and free range system. Castellini et
al.,(2002)[1 also observed significantly lower water holding
capacity in muscles of chickens allowed to use free ranges
and they attributed poor water holding capacity in slow
growing bhirds to their tissue being less mature metabolically
at harvest than the fast growing birds. The mean + SE cooking
loss of Beltsville Small White turkey meat reared in the free
range, semi intensive and intensive system were found to be
27.82+0.21, 25.68+0.15 and 23.33x0.17, respectively.
Cooking loss value of Beltsville Small White turkey meat
reared in the different rearing system differs significantly
(p<0.05) between them. Significantly (p<0.05) lower cooking
loss observed Beltsville Small White turkey meat reared in
intensive system of management and significantly (p<0.05)
higher cooking loss observed Beltsville Small White turkey
meat reared in free range system of management. However,
opposite results reported by Castellini et al., (2002) € and
Fanatico et al., (2007) % who observed that birds reared in
free range have lower cooking loss than birds reared intensive
system. Alvarado et al. (2005) [ reported that there was no
difference in the cooking loss of meat produced in intensive
and semi intensive system of management. Lower cooking
losses in Beltsville Small White turkey meat reared in
intensive system of management as compared to free range
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system of management of our present study might be
attributed due to the superior water holding capacity. The
mean = SE drip loss value of Beltsville Small White turkey
meat reared in the free range, semi intensive and intensive
system were found to be 248 +0.12, 2.20+0.14 and
2.14+0.12, respectively. Drip loss is a cytoplasmic fluid
oozing out from meat. Drip loss value of Beltsville Small
White turkey meat did not differ significantly between rearing
systems and value non significantly higher in free range
system of management followed by semi intensive and
intensive system of management. The mean + SE
fragmentation index value Beltsville Small White turkey meat
reared in the free range, semi intensive and intensive system
were found to be 710.20+0.18, 520.10+0.15 and 410.70+0.12,
respectively. Fragmentation index provides a potential
method for identifying tough and tender beef carcasses
(Culler et al., 1978) [ Significantly (p<0.05) higher
fragmentation index value was observed in Beltsville Small
White turkey meat reared in free range system of management
and significantly (p<0.05) lower fragmentation index value
was observed in Beltsville Small White turkey meat reared in
the intensive system of management. Fragmentation index
values of Beltsville Small White turkey meat differ
significantly (p<0.05) between rearing systems.

Proximate characteristics

Table 2: Effect of rearing systems on meat proximate characteristics of Beltsville Small White turkey meat (Mean + SE)

Meat proximate characteristics** | Free range system | Semi intensive system | Intensive system
Moisture (%) 72.25+0.112 73.47+0.15" 73.65+0.18"
Protein (%) 21.09+0.14 21.52+0.12 21.80+0.12
Fat (%) 4.95+0.128 3.90+0.14° 3.20+0.12°

**Number of observations:4

Means bearing same superscripts row-wise do not differ significantly (p<0.05).

Effects of rearing systems on proximate characteristics of
Beltsville Small White turkey meat are presented in Table 2.
The mean + SE moisture, protein and fat percentage of
Beltsville Small White turkey meat reared in the free range,
semi intensive and intensive system were found to be
72.25+0.11,73.47£0.15 and  73.65:+0.18, 21.09+0.14,
21.52+0.12 and 21.80+0.12 and 4.95+0.12, 3.90+0.14 and
3.20+0.12, respectively. Significantly (p<0.05) higher
moisture content value was observed in intensive system of
management and significantly (p<0.05) lower moisture
content value was observed in free range system of
management. Moisture content values of Beltsville Small
White turkey meat reared in the intensive and semi intensive
rearing system did not differ significantly between them. Non
significantly higher protein content value was observed in
intensive system of management and lower moisture content
was observed in free range system of management. Protein
contents of Beltsville Small White turkey meats were did not
differ significantly between the rearing systems. Significantly
(p<0.05) higher fat content value was observed in free range
system of management and significantly (p<0.05) lower fat
content value was observed in intensive system of
management. Fat contents of Beltsville Small White turkey
meats were did not differ significantly between semi intensive
and intensive rearing systems but differ significantly (p<0.05)
from free range system of management. There are many
factors that affect fat, moisture, ash and protein content of
meat, which includes feed rations, physical activity and

genetics (Husak et al., 2008) 4, Michalczuk et al., (2014) 6]
also observed a similar tendency as that reported in our
present study. They also did not confirm statistical
significance of their results. Wang et al., (2009) 2°! found that
nutrient composition (water, protein, and fat) of the chicken
muscle were not influenced by the rearing system. However,
Castellini et al., (2002) ¢ had reported that chickens raised
with outdoor access have lower crude fat content as compared
to chickens reared indoors.

Sensory characteristics

Table 3: Effect of rearing systems on meat sensory characteristics of
Beltsville Small White turkey meat (Mean + SE)

. .« | Free range |Semi intensive| Intensive

Sensory attributes

system system system

Appearance and colour | 8.0£0.022 | 8.0+0.02% | 8.5+0.05°
Flavor 8.5£0.042 | 85+0.04% |8.0+0.02°
Juiciness 7.5£0.05% | 8.0+£0.02"° | 8.5+0.04°¢
Tenderness 7.0+0.012 | 8.0+0.02° |85+0.02¢
Overall palatability 7.7£0.032 | 8.1+0.02° | 8.4+0.03°¢

***Number of observations = 32.

Sensory attributes were evaluated on a 9-point descriptive scale
(wherein, 1 = extremely undesirable; 9 = extremely desirable).
Means bearing same superscripts (lowercase letters) row-wise do not
differ significantly (p<0.05).

Effects of rearing systems on sensory characteristics of
Beltsville Small White turkey meat are presented in Table 3.
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The mean appearance, juiciness, tenderness and overall
acceptability scores were significantly (p<0.05) higher in
Beltsville Small White turkey meat reared in intensive system
of management followed by semi intensive and free range
system of management. However, significantly (p<0.05)
higher flavor scores observed in Beltsville Small White turkey
meat reared in free range system of management and
significantly (p<0.05) lower flavor scores were observed in
Beltsville Small White turkey meat reared in intensive system
of management. The flavour scores of Beltsville Small White
turkey meat reared in free range and semi intensive system
did not differ significantly between them but both rearing
system differ significantly (p<0.05) from intensive system of
management. Overall acceptability scores for Beltsville Small
White turkey meat reared in intensive system were
significantly (p<0.05) higher followed by semi intensive and
free range system. The results of sensory attributes of this
experiment clearly indicate that all sensory attributes scores of
Beltsville Small White turkey meat were higher for intensive
systems of management except flavor scores. Fanatico et al.,
(2006) M reported that confinement bird’s chest meat was
juicier than the meat from free range reared birds. Ponte et al.,
(2008) 71 observed that meat from turkeys reared under
confinement rearing system were tenderer than that raised in
free range system. Similar findings have been observed by
Chen et al. (2013) ), Husak et al., (2008) % reported no
significant difference between organic, free range and
conventional broilers in terms of chicken aroma, tenderness,
chewiness and flavor. They also observed that conventional
chicken thighs were tenderer and less chewy than chickens
reared outdoors. Our present results indicated that Beltsville
Small White turkey meat reared under intensive system of
management had rated “very acceptable” whereas Beltsville
Small White turkey meat reared under free range system had
rated “moderately acceptable”.

Conclusion

From these results, it is concluded that, rearing system had a
very significant effect on meat quality characteristics of
Beltsville Small White turkey turkeys and intensive system of
management more suitable for production of highly
acceptable turkey meat from Beltsville Small White turkey.
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