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The study was envisaged to evaluate the effect of rosemary essential oil on physico
chemical and organoleptic quality characteristics of chicken nuggets. No significant
difference was observed in pH, emulsion stability, product yield and shear force value;
however significant difference was observed in DPPH scavenging activity at (P<0.01)
level. The flavour (6.79±0.12) and overall acceptability (6.90±0.07) was also significantly
higher for 0.10% of rosemary oil treated nuggets compared to control and other treated
nuggets. However, no significant difference was observed in the sensory scores of chicken
nuggets for appearance, spiciness, texture and juiciness. Hence, based on the results, it can
be concluded from this study that 0.10% of rosemary essential incorporated chicken
nuggets was successfully improved the functional and sensory quality.

Introduction
Poultry sector has emerged out as an
organized, scientific and one of the faster
growing sector of livestock economy.
Globally, poultry meat has become a mass
consumer product due to its cost
competitiveness, nutritional quality, universal
availability and absence of religious taboos

tagged with it. Presently, chicken meat has
become the highest contributor (35%) to total
meat production in India (FAOSTAT, 2013)
and occupies important components of Indian
non vegetarian diet.
Nowadays the demand for processed, easily
prepared and ready –to- eat poultry products
has increased. Poultry products are highly
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perishable products and easily become unfit
for human consumption, possibly due to
microbial growth, chemical changes and break
down by endogenous enzymes. They also
undergo rapid changes chiefly lipolysis and
proteolysis leading to sensory deterioration
and high risks of food borne pathogens
(Casaburi et al., 2011). To solve these serious
food safety problems, producers are seeking
new and improved manufacturing practices to
prevent microbiological contamination and
lipid oxidation.
In recent years, consumers are increasingly
focused on the use of natural products and
natural substances, especially of plant origin
rather than synthetic preservatives because of
their potential toxicological effects (Naveena,
et al., 2008).
Among the natural substances essential oils
from spices are the most appropriate and
promising substances, used in meat products
to enhance its sensory and microbial quality.
Essential oils are the volatile, natural, aromatic
oily liquids extracted from plant materials,
such as leaves, fruits, seeds and barks. They
are characterized by a strong odour and are
formed by plants as secondary metabolites
(Burt, 2004).
Among the essential oils, rosemary
(Rosmarinus officinalis) oil is widely used for
preservation by the food industry. Rosemary, a
member of the Lamiaceae family is a herbal
spice is used in cuisines not only to improve
or modify the flavour of food, but also to
prevent its deterioration because of its
antimicrobial and antioxidant activities
(Fernandez et al., 2005). Many authors have
demonstrated
the
antioxidant
and
antimicrobial effect of rosemary essential oil
(REO) as a natural antioxidant that prevented
lipid oxidation (Balentine et al., 2006; Hussain
et al., 2010) and as antimicrobial agent to
inhibit the growth of various foodborne

pathogens in vitro (Hammer et al., 1999).
However, its effectiveness when applied to
meat products has not been extensively
investigated. Hence, the study is envisaged
with the objective to investigate the effect of
rosemary essential oil on the physico-chemical
and sensory characteristics of chicken nuggets.
Materials and Methods
Preparation of chicken nuggets
Dressed broiler carcasses were purchased
from the retail outlets and the carcass was
hygienically deboned and trimmed off all
visible adipose and connective tissues. The
deboned meat was minced through an 8-mm
plate using a meat mincer. The certified food
grade rosemary essential oils purchased from
M/s. Akay Flavour and Aromatics Pvt.
Limited, Kochi, were used to incorporate to
chicken nuggets at different levels. The three
levels (0.05%, 0.10% and 0.25%) of
incorporation of rosemary essential oil in
chicken nuggets was standardized. The three
levels of incorporation of rosemary essential
oil in chicken nuggets was optimized after
several preliminary trials. The nuggets were
prepared by blending of minced meat with salt
and other ingredients in the bowl chopper as
per the requirements of each treatment. The
mixing was continued till a homogenous
viscous emulsion was formed. The
composition of spice mix and the standardized
formulations used for nuggets preparation are
presented in Table 1.
For the preparation of nuggets, about 350gm
of emulsion was tightly filled in stainless steel
mould, which was steam cooked for 40-45
minutes to reach the internal temperature of
80±20C. After cooking, the mould was
removed from steam cooker and cooled at
room temperature. Nuggets were prepared by
cutting meat block into small cubes with the
help of meat slicer and evaluated immediately.
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Physico-chemical analysis

DPPH radical scavenging activity

Determination of pH

The ability to scavenge 1, 1- diphenyl – 2 –
picrylhydrazyl (DPPH) radical by essential
oils and chicken nuggets was determined by
the procedure of Wu et.al (2003) with slight
modifications. The concentration of essential
oils used and chicken nuggets were taken in
different test tubes. The volume was adjusted
to 100 µl by adding 95 % ethanol as diluents.
From that solution, 0.1 ml was taken, mixed
with 5 ml of 0.1 mM DPPH solution. The
tubes were allowed to stand at 270C for 30
minutes. The control was prepared as above
without any essential oil and ethanol was used
for the baseline correction. Changes in the
absorbance of the samples were measured at
517 nm using a BECKMAN DU-640 UV–VIS
spectrophotometer. DPPH radical scavenging
activity was expressed as the inhibition
percentage and was calculated using the
following formula

A method of Trout et al., (1992) was followed
for measuring pH of the emulsion and product,
10 gm of sample was homogenized with 50 ml
of distilled water by using tissue homogenizer
(Polytron PT 3100, Switzerland) for about 1
minute.
The pH of the homogenate was recorded by
immersing combined glass electrode and
temperature probe of the digital pH meter
(Model 361, Systronics, India).
Emulsion stability
The emulsion stability of raw emulsion was
determined by the method of Baliga and
Madaiah (1971) as modified by Kondiah et
al., (1985) and emulsion stability was
calculated as follows

Ac- Absorbance value of Control
As- Absorbance value of Sample

Product yield
Weight of raw and cooked chicken nuggets
were recorded. The percent cooking yield for
each chicken nuggets was calculated as
follow.

Shear force value
Shear force value was determined as per the
method described by Berry and Stiffler
(1981).

Sensory analysis
Experienced sensory panel consisting of meat
scientists and students of the division
evaluated the chicken nuggets for appearance,
flavour, spiciness, texture, juiciness and
overall palatability using 8 point descriptive
scale (Keeton, 1983), where 8 denoted
extremely acceptable, 1 denoted less
acceptable. The sensory evaluation was done
in environmentally controlled (20±20C)
sensory evaluation laboratory with facility of
individual booth for each panellist.
Statistical analysis

It is measured as force required for shearing
one cm square (1cm2) block on Warner
Bratzler shear press and expressed in kg/cm2

The each experiment was replicated at least
six times and the data generated was analysed
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using standard statistical procedures (Snedecor
and Cochran, 1994). ANOVA was used to
determine significant differences (P< 0.05)
and highly significant (P< 0.01) differences
among means for the different treatments.

at this level, higher value was observed when
compared to 0.25% level. However, there was
no significant difference between treated
nuggets and control.
Product yield

Results and Discussion
The objective of the study was to optimize the
level of incorporation and evaluate the effect
of three levels of rosemary added quality
characteristics of chicken nuggets. The
incorporation of rosemary in chicken nuggets
may improve the quality characteristics of
chicken nuggets. The detail of quality
characteristics of chicken nuggets are
presented in Table 2.
pH
No significant difference was observed in pH
values in between control and essential
incorporated chicken nuggets. However, slight
numerically higher pH was observed for
essential incorporated chicken nuggets.
The findings of this study were similar to the
report of Seydim et al., (2006) noticed no
change in pH between the rosemary oleoresin
treated ostrich meat patties and the control
patties. Darwish et al., (2012) also observed
no significant change in pH in chicken burger
formulated with rosemary extract and
recommended incorporation of rosemary at
1% level. Moreover, slightly higher pH was
observed in cooked samples, which would be
due to denaturation of proteins and thus
release of free amino groups, especially free –
SH groups that occurred at higher temperature
(Lawrie, 1998).
Emulsion stability
The emulsion stability of chicken nuggets
increased with increased level of incorporation
of rosemary oil upto 0.1% concentration and

No significant difference was observed in
cooking yields of the control and essential
incorporated chicken nuggets. Rosemary oil
with 0.10% level of incorporation recorded
higher value for product yield compared to
other two treatments.
The increase in cooking yield of treated
nuggets over the control could be attributed to
the higher moisture retention during cooking.
Similar finding was reported by Huber et al.,
(2002) in chicken sausages.
Shear force value
Shear force value of treated nuggets decreased
numerically with increase in the inclusion
levels of rosemary oil though not statistically
significant. The shear force value of control
was higher than all treatments. The result was
in coincidence to Kanimozhi, 2014 who
observed significant decrease in SFV in
rosemary extract incorporated chicken
nuggets.
DPPH radical scavenging activity
The DPPH scavenging activity of Rosemary
essential oil was observed to be significantly
(P<0.01)
increasing
with
increasing
concentrations, highest value being observed
in 0.25%.The antioxidant activity of rosemary
extracts has been primarily related to two
phenolic diterpenenes: carnosic acid and
carnosol (Frankel et al., 1996). The results of
the DPPH scavenging activity of rosemary oil
in the product revealed significant difference
between treated and control nuggets but
statistically comparable between treatments.
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Table.1 The spice mix and chicken nugget formulation used for preparation of chicken nuggets

Sl. No.

Spice mix formulation
Ingredients
Percentage (W/W)

1.

Coriander

40

2.

Cumin seeds

6

3.

Fennel seeds

10

4.

Black pepper

10

5.

Poppy seeds

2

6.

Cinnamon

1

7.

Cloves

2.0

8.

Cardamon

0.5

9.

Nutmeg

0.5

10.

Star anise

0.1

11.

Bay leaf

0.4

12.

Turmeric

1.0

13.

Red chilly

20

14.

Mace

0.5

15.

Dried ginger

6.0
100

Ingredients

Chicken nugget formulation
Amount (g)

Lean meat

1000

Vegetable oil (sunflower oil)

50

Salt

20

Ginger

25

Garlic

25

Onion

25

Spice mix

25

Maida

30

Slushed ice

50
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Table.2 Physico-chemical and Sensory characteristics of rosemary oil incorporated chicken
nuggets
Quality attributes
Emulsion pH
Product pH
Emulsion Stability (%)
Product yield (%)
Shear force (kg/cm2)
DPPH in Oil (%)
DPPH in Prod (%)
Appearance score
Flavour score
Spiciness score
Texture score
Juiciness score
Overall acceptability score

Control
RO 0.05% (T1)
6.05±0.04
6.08±0.05
6.17±0.03
6.19±0.05
94.96±0.66
95.23±0.68
94.03±0.61
94.28±0.65
0.49±0.03
0.49±0.03
8.82a±0.83
20.61a ±1.27
26.00b±0.91
Sensory characteristics
6.91±0.11
6.91±0.12
6.15a±0.19
6.29ab±0.25
6.01a±0.14
6.11a±0.14
7.02±0.15
7.15±0.17
6.76±0.15
6.96±0.18
6.22a±0.15
6.27a±0.24

RO 0.1% (T2)
6.11±0.04
6.21±0.05
95.53±0.59
94.56±0.59
0.48±0.03
17.33b±1.67
28.24b±1.76

RO 0.25% (T3)
6.14±0.04
6.24±0.04
95.50±0.61
94.15±0.43
0.47±0.03
23.30c±2.35
29.14b±2.06

6.96±0.12
6.79b±0.12
6.65b±0.14
7.12±0.11
6.87±0.11
6.90b±0.07

6.85±0.11
6.18a±0.15
6.21ab±0.21
6.89±0.15
6.53±0.11
6.32a±0.15

Means bearing different superscripts between columns differ significantly.

This was in accordance with the results of
Mielnik et al., (2008) and Naveena et al.,
(2013) in turkey thighs and chicken patties
respectively.
Appearance scores of treated nuggets
increased with increase in concentration upto
0.1% but decreased at 0.25% concentration.
However, the values were not statistically
significant.
ANOVA of flavour, spiciness and overall
acceptability scores revealed that T2 nuggets
recorded highest numerical values and were
statistically significant (P<0.05) from that of
control and other treatments. It was observed
that all the flavour of chicken nuggets showed
significant differences (P< 0.05) with the
control. Flavour scores of treated nuggets
showed significant increase (P< 0.05) over the
control. It might be due to the phenolic
content of RO, which may have contributed to
flavor in treated nuggets significantly.
Nuggets with 0.1% RM oil (T2) recorded
highest flavor, spiciness and overall

acceptability. Ntzimani et al., (2010) found
that addition of 0.20% rosemary oil in semi
cooked coated chicken fillets produced a
distinct but agreeable pleasant odor and taste,
which was well accepted by the sensory
evaluation panelists and Jridi et al., 2015
recorded increased flavour scores and overall
acceptability in turkey sausages incorporated
with Rosemary essential oil at 500 ppm.
Texture scores increased numerically in
treated samples upto 0.1% and then decreased
at 0.25%. Juiciness scores of treated samples
decreased linearly in treated nuggets with
increase in concentration of rosemary oil.
However, no statistical difference was
observed for texture and juiciness scores
between treated and control nuggets, which
was in concurrent with the results of
Mendiratta et al., 2013 and Kalaikannan,
2014 in chicken nuggets and chicken patties
repectively.
The results of this study showed that DPPH
scavenging activity of rosemary essential
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increased with increasing concentration of
essential oil, which showed higher antioxidant
property. But at higher concentration of
rosemary essential oil incorporated chicken
are not organoleptically acceptable. Hence,
adding rosemary essential oil at 0.10% gives
better
antioxidant
property
and
organoleptically acceptable.
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