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Abstract

A ready-to-cook porridge mix was developed by incorporating dried chicken meat powder, pearl millet
flour and jack fruit bulb powder and was compared with control porridge mix containing pearl millet,
sorghum and jack fruit bulb powder. Both control and treatment porridge mixes were vacuum packed and
analysed for physico-chemical, microbiological and sensory characteristics on days 0, 30, 60 and 90 of
ambient temperature storage. Color values such as a* and b* values, proximate principles such as protein,
fat, and ash values and scores for sensory attributes were higher for the treatment porridge mix than
control. The study showed that the ready-to-cook porridge mix incorporated with chicken powder was
shelf-stable for 90 days at ambient temperature. The cost of production of the developed porridge mix
was Rs. 653.34 per kg. The ready-to-cook porridge mix with chicken meat powder could be used for the
fast and easy preparation of a meal with high nutritive value and with good sensory scores.

Keywords: Ambient temperature storage, chicken meat powder, pearl millet flour, ready-to-cook
porridge mix

1. Introduction

Modern food market is built around consumer convenience. In case of food convenience, we
have to consider the nutritional worth of the food as well. This can be accomplished by adding
nutrient-rich components like millets, cereals, jackfruit, meat etc. in it. Instant meat products
are one among them and have gained consumer approval in today’s society. Poultry meat,
especially chicken meat is preferred in India over other types of meat due to its nutritional
significance, low cost and lack of cultural or religious taboos. Millets are gaining much
attention among people due to their various health benefits and functional properties. Among
millets, pearl millet, which is also known by the name bajra, has got characteristics like
superior fat digestibility and is rich in unsaturated fatty acids especially omega-3-fatty acids
along with ample amounts of energy, vitamins and minerals. Jackfruit is a commonly
consumed fruit in India with antioxidant, antidiabetic, anti-inflammatory, immunomodulatory
and antineoplastic activities and is rich in many vitamins.

Porridges are generally cereal-based foods consumed by all age groups and their
characteristics like easy digestibility, soft texture and consistency make them ideal foods for
geriatric people, who need much care in their nutrition. Ready-to-cook porridge mixes are
stable at ambient temperature and require only few minutes for cooking. A ready-to-cook
porridge mix was developed incorporating chicken meat powder, pearl millet and jack fruit
bulb powder and compared for quality characteristics with a control porridge mix.

2. Materials and Methods

Deboned chicken breast meat was procured from local market in Sugandhagiri, Wayanad
district and was brought to the Dept. of Livestock Products Technology. The chicken meat was
washed and trimmed to remove fat and fascia, then cut into thin strips and dried in a cabinet
drier at 60 °C for 14 hours and ground to obtain chicken meat powder. All other ingredients
like pearl millet flour, jackfruit bulb powder, salt, spices and condiments were brought from
local market and were used in the preparation of mixes.

2.1 Preparation of mixes

The standardisation of the dehydrated porridge mix was carried out after conducting

preliminary trials in order to optimise the ingredients used for the preparation. The

formulations of control and treatment mixes are given in table 1. The porridge mixes were then
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vacuum packaged (Sevana, Quick seal- QS400VS3G, Kochi)
using polyester-low density polyethylene pouches and were
stored at ambient temperature. The control and treatment
mixes were subjected to analysis of physicochemical
parameters like pH (AOAC, 2016) [, water activity (aw)
(Ambrosiadis et al., 2004) ™, thiobarbituric acid reactive
substances (TBARS) numbers (Witte et al., 1970) [
tyrosine value (Pearson, 1968) 4 and L*, a *, b* colour
values (Page et al., 2001) 3 and microbiological parameters
such as aerobic plate count (APC) (Morton, 2001) M and
yeast and mold count (YMC) (Beuchat and Cousin, 2001)
on days 0, 30, 60 and 90 of storage. Proximate principles like
moisture, ash, fat and protein (AOAC, 2016) @ and sensory
attributes (Singh et al., 2011) [ were also analysed. The cost
of production of the mixes was calculated.

Table 1: Formulation of control and treatment mixes

Ingredients Control mix (g)| Treatment mix (g)
Dried chicken powder Nil 400
Pearl millet flour 324 368
Sorghum flour 324 Nil
Jackfruit bulb powder 282 162
Salt 275 27.5
Pepper 17.5 17.5
Mixed herbs 10 10
Onion powder 7.5 7.5
Garlic powder 7.5 7.5

3. Results and Discussion

3.1pH

On the progression of storage, a significant reduction in the
pH values of both control and treatment was observed. On
initial days the decrease might be due to the chemical activity
associated with the product and on final days the decrease
could be attributed to the microbial activity. Modi et al.
(2007) observed a slight decrease in the pH of dried chicken
kebab mix during storage and attributed it to the chemical
activity that happened during storage and not due to microbial
activity (10,

3.2 Water Activity

The water activity value was higher with control on all days
and might be due to the higher moisture content associated
with the control mix. There was a significant (p<0.01)
increase in the water activity with both the samples across the
storage period, with the highest value on day 90, which might
be due to an increase in moisture content on that day.
However, the water activity values obtained for both the
control and treatment mixes were below 0.6 on all days.
FSSAI (2018) stipulates a water activity below 0.6 and
moisture content below 25% for a food product to be called as
low-moisture meat product under dried meat product and the
developed porridge mix can be considered under this category
1, Tilanka et al. (2018) observed a water activity value below
0.6 for an instant porridge mixture from Cassia auriculata
leaves and opined that it suppressed microbial development
during storage [,

3.3 Thiobarbituric Acid Reactive Substances (TBARS)
Number

There was a significant (p<0.01) variation in TBARS
numbers of control and treatment mixes on all days except
day 30, with control showing higher values on days 60 and
90. There was a significant (p<0.01) decrease in TBARS
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numbers of treatment mix across storage. The decrease might
be either attributed to the antioxidant properties associated
with the product or due to the formation of the protein-
malondialdehyde complex on storage of the product. Akkara
et al. (2019) observed a decrease in the TBARS value of
instant chicken snacks incorporated with Bengal gram flour at
various levels stored at room temperature and attributed it to
the formation of a malondialdehyde- protein complex on
storage [,

3.4 Tyrosine value

There was a significant difference (p<0.01) in tyrosine value
across the storage period and between the treatment and
control mixes on each day. The tyrosine value was
significantly (p<0.01) lower for control compared to treatment
on all days of analysis. It might be due to the absence of meat
in control. On storage, tyrosine values of control and
treatment mixes significantly (p<0.01) decreased on days 30
and 60 and then increased on day 90. The increase on day 90
might be due to the corresponding microbial proteolysis
associated with the samples on that day. Nemade et al. (2021)
also reported higher tyrosine values in powdered spent hen
meat incorporated cookies and attributed that to the initial
higher tyrosine values associated with the product 12,

3.5 L* a* b* Colour Values

There was a significant (p< 0.01) difference in the L* value
between the treatment and control on each day, with the
control showing higher values the higher L* value in the
control might be attributed to the presence of a higher
concentration of flour without the addition of meat powder in
it. Baik et al. (1995) reported that as the protein content of
flour used in the preparation of oriental noodles increased, it
decreased the lightness of noodle dough Bl There was a
significant (p<0.01) difference in b* values between samples
on all storage days, with the control having the lowest value
on all days. There were no significant variations in the b*
value of treatment and control across the storage period. The
values of a* were significantly (p<0.01) lower in control
compared to treatment, and it might be due to reduced redness
due to the absence of meat. Across storage days, there was a
significant (p<0.05) decrease in a* values. Jang and Lee
(2012) reported a similar decrease in a* value of instant
ginseng chicken porridge, and the decrease was attributed to
the various physicochemical reactions that occurred with the
porridge across the storage [/,

3.6 Microbiological Characteristics

Aerobic plate counts were nil in control and treatment
samples on days 0 and 30, and it was noted in samples from
day 60 onwards, which showed a substantial (p<0.01)
increase on day 90. It might be due to the decrease in
moisture content till day 60 and the increase that occurred on
day 90, which was also reflected in higher water activity. On
day 90, the control showed a significantly (p<0.01) lower
count when compared to the treatment porridge mix. Lower
values in control might be due to the absence of meat which is
a favourable medium for the growth of microbes. Mishra et
al. (2014) observed that in the shelf-life study of vacuum-
packed dehydrated chicken meat rings the control with lean
meat got a higher total plate count than the treatment group,
where lean meat was replaced with different proportions of
flour, and texturised soy granule . Yeast and mold growth
was not reported in the samples on any storage day. Sarkar et
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al. (2020) reported that the traditional bhujia formulation did
not show yeast and mold count during a storage period of 90
days, and they claimed that it might be due to the reduced
moisture content of the product 1261,

3.7 Proximate Principles

The moisture content of the control was significantly (p<0.01)
higher than the treatment on all days except on the day of
preparation. It could be due to the higher concentration of
flours in control with more moisture absorbing capacity.
Sarkar et al. (2019) also found a reduction in the moisture
percent of instant soup mix with an increase in the
incorporation of chicken shreds [*51. Across the storage period,
the moisture level of treatment showed a significant (p<0.01)
reduction in value from day 30 onwards and showed a
significant (p<0.01) increase on day 90. Cakmak et al. (2016)
also noticed a spike in the moisture value of crispy bread
snacks on day 90 of storage I, The dietary fibre content in the
control and treatment porridge mixes were 11.2, and 10.4%,
respectively and might be due to the high level of flour and
jackfruit bulb powder in the control mix. Rajagopal et al.
(2023) also noticed a higher dietary fibre content in control
extruded snack containing rice flour, jackfruit bulb and seed
powders when compared to treatment snacks with meat [€.
The treatment mix showed significantly (p<0.01) higher
protein level when compared to the control, possibly due to
the high protein concentration in dried chicken meat and there
was no variation on storage. There was a significant (p<0.01)
difference in ash values between the treatment and control on
each storage day, with control having significantly (p<0.01)
lower values on all storage days. Control had a significantly
(p<0.01) lower fat percentage compared to treatment, and in
treatment, the fat level significantly (p<0.01) increased across
storage. Rajagopal et al. (2023) noticed that the extruded
chicken snack with a high proportion of chicken meat powder
had lower moisture and higher fat contents and also reported a
higher ash content in the control snack devoid of meat (81,

3.8 Sensory Attributes

Appearance scores were significantly (p<0.05) different
between samples on all days of analysis except day 0, with
lower scores for control than treatment. It might be due to the
absence of meat in the control group which resulted in a
whitish colour to the porridge. There was no significant
(p>0.05) difference in the appearance score of treatment and
control across the storage period. Flavour scores were
significantly (p<0.05) superior for treatment compared to
control on all days and could be attributed to the appealing
flavour of chicken in the treatment porridge mix. There was a
substantial (p<0.05) difference in texture scores between
samples on all storage days, with the control showing
significantly lower scores. Control porridge had a viscous
consistency whereas the treatment with 40% of chicken
powder had a more desirable porridge-like consistency. The
score for overall acceptability was significantly (p<0.05)
higher for chicken meat incorporated porridge mix and on
storage, there was a significant (p<0.05) reduction in the score
for the control mix on day 90. Akkara et al. (2019) noticed
that the control ready-to-eat snack devoid of chicken got the
least flavour score value when compared to treatment snacks
with various levels of chicken [*7], The cost of production was
Rs. 397.54 and Rs. 653.34 for one kilogram of control and
treatment porridge mixes, respectively.
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4. Conclusion

The developed ready-to-cook porridge mix incorporated with
dried chicken meat powder and pearl millet flour was superior
to the control mix in terms of nutritional and sensory
attributes. The developed mix was shelf stable at ambient
temperature for 90 days under vacuum packaging with a low
water activity value and could be used as an ideal nutrient-
rich food, especially for geriatric people. Thirty-five grams of
mix was needed for preparing a standard porridge serving
which contributed to one tasty meal rich in nutrients.
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