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ABSTRACT
Dietary habits are major factor in development of obesity and cardiovascular heart diseases. Foods from
animal source have been a part of human diets for years. Goat meat also contains higher levels of iron,
potassium, thiamine, and lower levels of sodium than beef. Considering its high nutritional value and its
greater unsaturated to saturated fatty acid ratio, goat meat has the potential to improve health A
systematic study to evaluate on how two drying methods namely hot air drying and freeze drying effects
the goat leg meat water extract while conversion of the extract to powder form. Comparative studies were
done on physicochemical and functional properties of the hot air and frieze dried powder which is critical
for the utilization of the powder as an ingredient in food products. The water absorption capacity of the
freeze-dried powder was higher than that of hot air dried. Similarly, solubility and rehydration ratio was
comparatively higher for freeze dried powder. Results suggested that the freeze-dried powder could be a
better for incorporating as food ingredient than the hot- air dried powder. Drying effects on its Total
Phenolic Content [TPC] and Scavenging Activity [SA] was assayed which revealed that the freeze-dried
sample showed a higher TPC than tray dried sample. Similarly freeze dried sample possessed better
antioxidant activity than tray dried sample. On comparison with fresh sample small amount of changes
were observed on both phenolic content and scavenging activity.
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INTRODUCTION
Goats are now widely distributed around the world,
totaling more than 850 million and representing about
1
1,156 different breeds . On a global scale, goat meat
2
consumption is less than beef , but goats undoubtedly
3
serve as a staple source of red meat to humans ,
especially in developing countries. In somehow, pretty
much every culture all through history has utilized a type
of bone soup to enhance wellbeing and bolster a solid
invulnerable framework. In old China, for instance,
gelatin was prized as a characteristic approach to keep
up muscle quality, bone thickness and simplicity of
development into more established age, since it secures
4
joints, bones and muscle tissue from harm. .Our
progenitors esteemed bone juices as a "nose-to-tail"
way to deal with utilizing all parts of a creature, including
the bone marrow and skin that are regularly disposed of
today. Utilizing these parts was a modest, helpful
approach to acquire a wealth of minerals, proteins and
different supplements while additionally seasoning
formulas and maintaining a strategic distance from
waste. Powder is the most well-known type of
nourishment added substances, as it is the most stable
type of characteristic items that is anything but difficult to
5
utilize and easy to pack, circulate, and handle . Dried
powdered items can be effortlessly connected in various
foodstuffs, and even pharmaceutical items, to enhance
6
their shading and flavor and, in the meantime, to give
the human body extra wellbeing related constituents.
Among the drying systems presently used to get
powders from fluid stop drying is thought to be the best
strategy on the grounds that the low-temperatures
connected in this procedure permit the most elevated
7
maintenance of healthful mixes .Hot air-drying is all the
more normally utilized as a part of nourishment industry
as it is moderately less expensive however the delayed
drying time more often than not brings about sub-par
8
item quality . Solidify drying, otherwise called
lyophilisation or cryo-drying up is a procedure of
evacuation of water and is utilized to protect a material
or make the material more helpful for transport. The key
of stop drying includes solidifying the material and
afterward lessening the encompassing weight in order to
permit the solidified water to sublimate specifically from
the strong stage to the vaporous stage. Among the
different drying forms, solidify drying gives most

elevated item quality yet the moderately high creation
cost is a noteworthy downside of the procedure. This
study deals up with the extraction of goat leg using
water and drying of the liquid and thus the dried powder
can be further used in functional foods. In this a
comparison regarding the effect of drying of goat leg
extract by freeze and hot–air drying on its
physicochemical and functional properties were studied.

MATERIALS AND METHODS
Collection of Raw Materials and Preparation
Fresh goat leg were procured from Urappakam
,Chennai of breed Osmanabadi and were burned for 10
mins and cleaned thoroughly.For extraction of the bone
constituents hot water extraction was done in normal
pressure at 95 to 105°C for 1 to 2 hours after mixing the
goat leg and purified water in a weight ratio of 1:1.5 to
1:7.The bones were then removed and the extract was
subjected for drying.
Hot Air Drying of the Goat Leg Extract
The extract of goat leg was poured over plates and
subjected for hot-air drying in tray drier (Inlab HE 12 TD)
at 50°C. Drying was carried out until the samples
reached constant weight. After drying the samples were
scratched from the plates and stored in aluminum
packages at 4ºC.The yield was then calculated with the
amount of sample obtained by subjecting 50ml of
extract.
Freeze Drying of Goat leg Extract
The goat leg extract was pre freezed at -5°C for 2 days
and subjected for freeze drying in a freeze drier (Lyodel
EOPRY1-11) at -40°C at a pressure of -3mbar for 3
days to obtain freeze dried goat leg extract powder
which was then scratched out from the plates and stored
in aluminum packages at 4ºC. The yield was then
calculated with the amount of sample obtained by
subjecting 50ml of extract.
Determination of Physicochemical properties
Density Analysis
The Density analysis such as bulk density, tapped
density, Hausner ratio and Carr’s index were determined
9
according to Lee et al based on Eq 1-4.

….(1)

….(2)

….(3)

….(4)
Rehydration Ratio
Rehydration ratio (RR) was resolved by the strategy
10
depicted by Pervin et al . Rehydration proportion is the
one of vital consider the dried out products.0.5g of goat
leg extract powder was added to 50ml of water and

boiled for 10 minutes. The sample was put on
Whatmann no.4 channel paper to drain off the
overabundance water. The residue was then weighed
and the rehydration ratio was calculated according to
the Eq 5.
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…(5)
Determination of Water absorption capacity (WAC)
The WAC of the samples was determined using the
5
method described by Elaveniya et al .0.5g of sample
was weighed into a tube and vortexed with 20ml of
distilled water. The tubes were then heated on a water

bath at 60°C for 30minutes and then were cooled to
room temperature and centrifuged at 2200 rpm for
15min.The pellet is weighed and water absorption
capacity of the sample is measured using the formula

…..(6)
Solubility
Solubility of the samples were analysed according to
5
Elaveniya et al . 5g of sample was weighed into a
centrifuge tube and mixed with 25ml of distilled water
and heated in a water bath at 60°C for 30minutes.The

tubes were cooled to room temperature and centrifuged
at 2200 rpm for 15min.The supernatant is transferred to
a beaker and the solvent was evaporated. The weight of
the precipitate in the beaker is noted and solubility was
calculated as:

…..(7)
Water Activity
Water activity aw demonstrates how firmly water is
bound in an item. It is an immediate estimation of the
free, unbound or "dynamic" water that is accessible to
take an interest in the synthetic responses that impact
numerous item qualities, Water activity of the
considerable number of tests was resolved utilizing
Novasina Lab Swift Water Activity meter.
Determination of Colour
Color is the most vital trait, aside from item appearance,
that will decide the level of acknowledgment by buyers.
The color of the dried samples was determined using
Color Quest XE Hunter Color Meter, in light of the L* a*
b*. L* represents the lightness on a 0 – 100 scale from
black to white while a* and b* denote the hues which
represent two colour axes with a* denoting redness (+)
or greenness (–) and b* denoting yellowness (+) or
blueness (–). The equipment was calibrated using a
white tile and the samples were measured in three
replicates and the average was reported.

pH Determination
pH of fresh, freeze and hot air dried meat extract was
determined by blending 10 g of sample with 50 ml of
distilled water for 1 min using a tissue homogenizer at
8000 rpm for 1 min. The pH of the suspension was
recorded by dipping combined glass electrode of digital
11
pH meter Systronic 335. Trout et al
Determination of Anti-Oxidant Activity –DPPH Assay
Antioxidant activity was determined by DPPH assay as
12
described by Sarker et al . 0.5g of sample was
extracted with 10ml of 80% ethanol in a water bath for 3
hours at 45°C. The samples were then centrifuged at
5000rpm for 5min and the supernatant was separated.
Varying concentrations of the sample were taken into
tubes. 0.004% of DPPH solution was made and 6ml of
this solution was added to each of the tubes. The tubes
were incubated in dark for 30min and the OD at 517nm
was taken.

…….(8)
Determination of Total Phenolic Content
Total phenolics were analysed spectrophotometrically
using the modified Folin–Ciocalteu colorimetric method
13
as described by Ching Hui chang et al . Ethanolic
solution of the extract in the concentration of 1 mg/ml
was used in the analysis. The reaction mixture was
prepared by mixing 0.5 ml of ethanolic solution of
extract, 2.5 ml of 10% Folin-Ciocalteu’s reagent
dissolved in water and 2.5 ml 7.5% NaHCO3. Blank was
prepared, containing 0.5 ml methanol, 2.5 ml 10% Folin
Ciocalteu’s reagent dissolved in water and 2.5 ml of
7.5% of NaHCO3. The samples were thereafter
incubated in a thermostat at 45˚C for 45 min. The
absorbance was determined using spectrophotometer at
765 nm. The samples were prepared in triplicate for
each analysis and the mean value of absorbance was
obtained.

RESULT AND DISCUSSION
Drying of Meat Extract
The yield of the samples after tray and freeze drying
were found to be:
•
Tray dried sample-50ml of extract gave 12g of dry
sample.
•
Freeze dried sample-50ml of extract gave 8g of
dry sample
The average time taken for tray drying of the goat leg
extract was found to be 18 hours while that of freeze
drying was found to be 5 days.
Physicochemical Properties of Dried Goat Leg
Extract
Determination of Density Parameters of Dried Goat
Leg Extract
Goat leg meat extract powder dried by freeze drying and
hot air drying showed significant difference in bulk
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density values. The density of the samples was found to
vary linearly with moisture content. The results are
tabulated in table 1 When compared with the two

samples the freeze dried sample was found to have
good flowability with 1.2±0.03 as hausner ratio and the
Carr’s index as 14.3±0.02.

Table 1
Density parameters of freeze and hot air dried sample
Sample
Freeze dried sample
Hot air dried sample

Bulk density(g/ml)
0.4±0.01
0.3±0.00

Tapped density(g/ml)
0.11±0.04
0.12±0.03

Hausner ratio(HR)
1.2±0.03
2.4±0.01

Carr’s index(CI)
14.3±0.02
26±0.01

*All values are expressed as mean±standard deviation of three replicates.

Determination of Rehydration and Water Absorption
capacity of Dried Goat Leg Extract
Water absorption capacity is an index of starch
gelatinization .The rehydration ratio and water
absorption capacity of the freeze dried sample was
found to be greater than the hot air dried sample which
makes freeze dried foods more suitable for the
production of ready to eat meals The water absorption

capacity of Freeze dried sample was found to be 8.36±
0.03 g/g thus this temperature could retain a greater
amount of water than samples dried at higher
temperatures.
Water
absorption
capacity
and
rehydration ratio were found to vary significantly with
changes in temperature, thus indicating that
temperature is a major factor affecting the 2 parameters.
The results are tabulated in Table 2.

Table 2
RR, WAC, and solubility of freeze and hot air dried sample.
Sample
Freeze Dried Goat Leg Extract
Tray Dried Dried Goat Leg Extract

RR(g/g)
6.13±0.03
5.01±0.02

WAC(g/g)
8.36±0.03
6.36±0.02

*All values are expressed as mean±standard deviation of three replicates.

Determination of Solubility of Dried Goat Leg
Extract
Water solubility indicates the extent of starch
degradation. A higher solubility was found in hot air
dried samples as compared to the freeze-dried samples.

This increase in the solubility can be attributed to the
increased degradation during hot air drying. The
solubility of the samples was found to vary significantly.
The results are tabulated in Table 3.

Table 3
Solubility of freeze and hot air dried sample.
Sample
Freeze Dried Goat Leg Extract
Tray Dried Dried Goat Leg Extract

Solubility (%)
5.34±0.01
9.36±0.02

*All values are expressed as mean±standard deviation of three replicates.

Determination of Colour for Dried Goat Leg Extract
Freeze drying results in lighter coloured samples as
shown by the higher L values of the freeze-dried
sample. The results indicated that freeze drying was
found to prevent the occurrence of browning and

produced high quality of freeze dried goat leg extract
powder. The whiteness index (WI) represents the
overall extent of discolouration of the samples and was
found vary significantly with change in temperature. The
results are tabulated in Table 4.

Table 4
Colour attributes of hot air and freeze dried sample
Sample
Freeze Dried Goat Leg Extract
Tray Dried Dried Goat Leg Extract

L*
37.58±0.01
45.5±0.02

a*
0.03± 0.003
-1.39±0.01

b*
5.47±0.05
4.73±0.03

dE*
56.54±0.005
48.5 ±0.02

*All values are expressed as mean ± standard deviation of three replicates.

Total Phenolic Content
The total phenolic content was found to be 1.3mg/g for
fresh meat samples. On subjecting to drying a reduction
was observed for both methods of drying. The values
were found to be as 0.815mg/g and 0.49 mg/g. A good
phenolic content was found to be in freeze dried sample.

Antioxidant Activity
There was a high scavenging activity was found in fresh
sample and on drying the tray and freeze dried sample
had a low scavenging activity. The IC50 values were as
in the Figure 1 & 2.
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Figure 1
Comparison of Total phenolic content of dried with fresh sample

Figure 2
Comparison of IC50 of dried with fresh sample

CONCLUSIONS
Current findings revealed that freeze drying was the
preferred method for drying of goat leg extract. On
physicochemical properties both powder from two drying
methods did not have much difference over the
parameters. While on comparison freeze drying
possessed better activity on comparison with hot air
drying which may be because of low temperature drying.
The rehydration ratio was found to be 6.13±0.03 which
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