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ABSTRACT

This project was undertaken at Food Technology Section, Post Harvest Research Centre, AARI,
Faisalabad, Pakistan during 2014-15 to study the production of carrot pomace powder and its
utilization in cookies. Carrot pomace powder was prepared by dehydration at 60°C in tunnel
dehydrator. Carrot pomace powder and wheat flour were subjected to proximate analysis like
moisture content, ash, crude fat and crude fibre. Carrot pomace powder was replaced with
plain wheat flour at proportion of 0, 4, 8, 12 and 16%, respectively. The prepared cookies were
evaluated for proximate composition, physical parameters and sensory properties for the period
of three months at 15 days intervals. It was observed that moisture content of cookies increased
from 3.35 to 4.36% within the treatments and 3.78 to 4.04% during storage. Increasing trend
was also observed in ash content (0.42% to 1.16%), crude fat content (21.43%-22.64%) and
crude fibre content (0.2%-2.35%) within the treatments. However, decreasing trend in these
parameters was observed during storage. The physical factors like width of cookies decreased
from 50 to 44.65mm among treatments while a decrease in thickness from 11.93 to 10.72 mm
was also noted. Resultantly the spread factor value also reduced from 46.7 to 37.3mm by adding
more proportion of carrot pomace powder. With respect to storage of physical parameters of
cookies, no significant variation was observed. The cookies incorporated with 12% carrot
pomace powder with wheat flour scored better (8.03) with respect to overall acceptability which
can be commercialized.

KEYWORDS: Daucus carota; carrot; pomace powder; wheat flour; cookies;
characteristics; storage; sensory evaluation; Pakistan.
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INTRODUCTION

The bakery sector is thriving rapidly the world over and
the people of all groups like these products. Biscuits
have many attractive features including wider utilization
base, relatively long storage life, additional ease and
good eating value among snacks (Hooda and Jood.,
2005, lwegbue 2012 (Hooda and Jood, 2005; Iwegbue,

2012).

The total vegetables production in Pakistan was
7,110, 08 tons during the year 2014-15 (Anon, 2015).
Some vegetables are utilized mainly as raw and can
be processed into valuable products. Huge amount
of waste co-products is produced by food processing
industry. The organic and inorganic wastes from fruits
and vegetables are relatively cheap in price and also
available in huge amounts. Due to relatively high
percentage of fibre these possess high water holding
capacity and ultimately result in reduction of enzyme
digestible organic matter (Serena and Kundsen, 2007).
The by-products could be utilized to change diet's
physico-chemical properties due to high dietary fibre
content and contrasting dietary fibre properties.

Fruits and vegetable by-products have been used
by number of researchers as sources of dietary fibre
supplements in food such as apple, pear, orange,
peach, blackcurrant, cherry, artichoke, asparagus,
onion and carrot pomace (Grigelmon - Migvel and
Mastin-Belloso, 1999). Vegetables showed a high total
dietary fibre content due to dietary fibre concentrates
and better insoluble/soluble dietary fibre ratios than
cereal bran. These types of food products are not so
expensive due to the presence of non-caloric bulking
agents used for partially replacing flour, fat or sugar, as
moisture enhancer and oil retention, besides improving
emulsion or oxidative stabilities (Elleuch et al., 2011).

Carrot (Daucus carota L.) belongs to the most important
Apiaceae family. This root vegetable has distribution all
over the world. At first the carrots were used for medical
purposes but with the passage of time it started to
be used as food. Dietary fibre is present in it in good
amounts which is helpful for lowering cholesterol level.
It is also a source of trace mineral molybdenum which
is rarely found in other vegetables. Molybdenum plays
a significant role during metabolism of carbohydrates
and fats and is also necessary for absorption of iron.
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Magnesium and manganese are also present in it in
sufficient amounts (Sharif et al., 2009).

Raw carrots are used as fresh salads, cooked as
vegetable dish, and easily converted into juice drink.
It can also be used in sweet dishes preparation.
Consumption of fresh fruit and vegetable juices has
become popular during recent years (lwegbue, 2012).
Carrot juice is a rich source of beta carotene (precursor
of vitamin A), B complex vitamins and minerals including
calcium, copper, magnesium, potassium, phosphorus,
iron and folic acid.

It is estimated that carrot juice yield is about 60-70%,
while almost 80% of carotene is lost with surplus carrot
pomace (Bohm et al., 1999). Left over carrot pomace
contains good residual amount of vitamins, minerals
and dietary fibre. So far it does not find proper utilization.
Moisture content in carrot pomace reaches upto 80%
that shows its highly perishable nature (Goyal, 2004).
The incorporation of carrot pomace powder in bakery
products is more beneficial to the people due its
wonderful medicinal properties. Thus present study
was planned to evaluate the suitability of replacement
of refined wheat flour (WF) in different percentage of
carrot pomace powder (CPP) in cookies because of its
taste, flavour and miraculous properties.

MATERIALS AND METHODS

This study was conducted at Food Technology Section,
Post Harvest Research Centre, AARI, Faisalabad,
Pakistan during the year 2014-2015. The raw material
for the preparation of cookies e.g. carrots, wheat
flour, sugar, shortening, baking powder and eggs
were procured from local market. Washing of carrots
was done with tap water. Trashes were removed
with a plane stainless steel knife and trimming was
also done. Carrot juice was extracted with the help of
mixer grinder-cum-food processor using the method
illustrated by Upadhyay et al. (2008) as depicted in Fig.
1. and pomace was collected for further studies.

Carrot

!
Washing

Hand I%eeling
Wasihing
Slicing (é -3 cm)
Blanching (5 miinutes at70°C)
Cooling l(on tray)
Extraction of juice (juicer mixer grinder)

|

Carrot Pomace

Fig. 1. Process of getting carrot pomace.

The carrot pomace obtained after juice extraction was
dried in tunnel dehydrator at 60°C. Pomace was spread
over the tray and drying procedure continued till the
moisture content of sample was reduced to about 5
+1% (wet basis). The grinding was done using the food
processor. The material was ground to pass through
the sieve of 2 mm size. The pomace was stored in
sealed polythene bag for further use. Wheat flour and
carrot pomace flour were used in different percentage
proportions viz. 100:0 (T,) (control), 96:4 (T,), 92:8
(T,), 88:12 (T,) and 84:16 (T,). Cookies were prepared
with some modifications according to the method as
described in AACC (2006) with the formulation as
given below:-

Formulation for cookies.

Ingredients Quantity
Wheat flour 200 g
Sugar 100 g
Shortening 1700 g
Baking powder 39
Eggs (no.) 1
Water 15-20mi

The ingredients were weighed; fat and sugar were
creamed in a mixer with a flat beater for two minutes
at slow speed, followed by addition of eggs. Creaming
sustained till occurrence of foaming. The creaming
mixture was incorporated with composite flour, baking
powder and water and mixed to a uniform mixture
for five minutes at high speed. The aluminum frame
with rolling pin was used for making sheet of dough
to a thickness of 3.00 mm. Cookies die having 35
mm diameter was used to shape up the cookies and
placed at lightly oiled baking trays at appropriate
distance. Baking was done at 218°C in oven for 10-
12 minutes. After baking, cookies were cooled at room
temperature and packed in air tight polythene bags for
further storage studies. The procedure was adopted as
described by Saeed et al. (2012).

Proximate analysis of carrot pomace powder,
wheat flour and cookies
Moisture, protein, ash, fat and crude fibre of carrot
pomace powder, plain wheat flour and prepared
cookies were analyzed according to the methods
described in AACC (2006).

Physical analysis of cookies

The packed cookies, prepared with different levels of
carrot pomace flour were stored at room temperature.
Physical characteristics of cookies like width, thickness
and spread factor were measured fortnightly for 90
days storage according to the methods described in
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Width (W): By placing six cookies horizontally (edge
to edge) and rotated at 90°angle, width of cookies was
measured for duplicate reading.

Thickness (T): The measurement of thickness of
cookies was performed by insertion six cookies on one
another and reading was noted in duplicate.

Spread factor (SF): The formula SF = (W/T x CF)
x10 was used to calculate the spread factor where
CF=Correction factor at constant atmospheric pressure
(10.0 in this case).

Sensory assessment

A panel of five semi-trained judges chosen from Food
Technology Section, AARI, Faisalabad evaluated the
sensory characteristics like colour, flavour, crispiness,
taste and overall acceptability at 15 days interval
upto 90 days, according to the method illustrated by
Meilgaard et al. (1991).

Statistical analysis

According to the method described by Steel et al.
(1997), the data were analyzed statistically for analysis
of variance (ANOVA) by using 2-factorial completely
randomized design using LSD at P<0.05.

RESULTS AND DISCUSSION

Proximate analysis of carrot pomace powder and
wheat flour

The proximate analhysis indicated that moisture
content of carrot pomace powder was 6.24 % and
crude fibre 9.45% (Table 1). The percentage of ash in
carrot pomace powder was noted as 5.90 % and fat
content content as 1.80%. The present findings are
in accordance with results of Shyamala and Prakash
(2015) in case of carrot pomace powder who reported
6.54% moisture, 14.75% fibre, 2.12% fat and 5.12%
ash. Mebpa et al. (2007) reported moisture of 11.31 %,
protein 12.86%, fat 1.40%, crude fibre 0.82% and ash
contents 0.46% in wheat flour.

Table 1. Proximate composition of plain wheat flour and dry
carrot pomace powder.

NS(;- Composition (%) Carl")o;vsgg:ace Plaif?ovl\:?eat
1 Moisture 6.24+0.60 11.62+0.1
2 Crude Fat 1.80+0.01 1.76+0.07
3 Crude Fibre 9.45+0.70 0.24+0.08
4 Ash 5.90+0.02 0.65+0.05

Proximate analysis of cookies

Moisture content :The moisture content varied
significantly in different treatments (p<0.05) (Fig.2).
The treatment T, (control) exhibited minimum moisture
content (3.25%) while T, (16% carrot pomace powder)
showed maximum moisture content (4.22%) at 0 day

which increased with storage time and carrot pomace
substitution. The mean value ranged from 3.35 to
4.36% within the treatments and an increase from
3.78 to 4.04% was observed during storage of 90 days
due to substitution of wheat flour with carrot pomace
powder. Baljeet et al. (2014) also reported the increase
in moisture content of cookies substituted with powder
of carrot pomace and flour of germinated chickpea
from 2.8 to 3.1% higher from control cookies.

The increase in moisture content during storage was
primarily due to packing material (polythene bags).
The packing was not airtight and lack of temperature
control resulted in an increased moisture contents of
cookies. Moreover, cookies absorbed moisture from
surrounding atmosphere due to hygroscopic behaviour
of wheat flour. An increase in moisture contents of
cookies samples during storage has also been reported
by Wade (1988), Leelavathi and Rao (2004), Rao et al.
(1995), Pasha et al. (2002) and Igbal (2003) either due
to atmosphere or packing material.

5
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Fig. 2. Effect of treatments and storage on moisture
content of cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

Ash content. The data indicated significant effect
on ash content of supplemented biscuits in different
treatments (p < 0.05) (Fig.3).

1.4

1.44

BTINTZETINT4ETS

= 1
= 0.8
o 08
O
02+ 3 -
0
n] 1& £ ] 45 (=0 ] 75 B}
Storage days
Fig. 3. Effact of treatrvent and storaige on ash content
ol cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

The ash content increased from 0.42 to 1.20% within
the treatments and decreased during storage of three
months from 0.79 to 0.74 %.The control samples (T,)
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showed 0.42% ash content and cookies prepared
from 16% carrot pomace powder (T,) exhibited
1.20% ash content at zero day which increased
with supplementation of carrot pomace powder.
Anthaoer study (Goyas et al. 2012) also revealed
that high percentage of mineral content present in
pomace powder resulted in increased ash content
with significant effect of storage on ash content of
cookies. However, in some other studies ash content
decreased from 0.74 to 0.64 percent (Nawirska and
Kwasniewska, 2005) 0.74-0.64 percent (Pasha et al.,
2002) and 0.64-0.52 percent after 45 days storage
(Herchi et al., 2012). This might be owing to uptake of
moistness from air.

Fat content: The statistical analysis (p<0.05) of fat
content of cookies showed an increasing trend The
treatment T, exhibited minimum fat content (21.48%)
while T, (16% carrot pomace powder) showed
maximum fat content (22.69%) at zero day that
increased with carrot pomace substitution. from 21.43
(T,) to 22.64% T, (16% carrot pomace powder) (Fig.
4). With respect to storage of 90 days mean values of
fat content decreased from 22.29% to 22.17% (Fig.4).
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Fig. 4. Effect of treabments and storage on Tat content

ol cookies,
T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

The total fat content of biscuits is due to addition of
fat during biscuit preparation as wheat flour and
carrot pomace powder had lower fat content. Baljeet
et al. (2014) also reported the same results in case
of incorporation of carrot pomace powder and flour
of germinated chickpea for biscuits where fat content
increase from 34.6 to 37.1% within the treatments.
With increasing extent of substitution, increase in
fat content was observed as it might be due to low
oil absorption capacity of composite flour cookies
in comparison with wheat flour. Masih et al. (2004)
reported that fat content of cookies decreased from
2418 to 24.00 percent throughout storage period
(45 days). This decline in fat content might be due
to moisture uptake by cookies from the surrounding
air and break down of fats to different compounds as

reported earlier (Hussain et al., 2006; Mahmood et al.,
2008; Sharif et al., 2009).

Crude fibre content: An increase in fiber content was
observed with the addition of carrot pomace powder to
wheat flour in cookies. T, showed 0.35% crude fibre
and T, exhibited 2.90% at zero day. This increase was
due to high fibre contents of carrot pomace powder
as compared to wheat flour. The content of crude
fibre in cookies was significantly (Fig.5) higher (p <
0.05), than (control) wheat flour cookies (0.23-2.75%).
The mean value of fibre content decreased (1.81%-
1.52%) during storage of 90 days. Singh et al. (2008)
observed an increase in crude fibre values of cookie
(1.70 - 1.75%) with addition of orange fleshed sweet
potato flour to wheat flour cookies. Masih et al. (2014)
reported decrease in fibre content (0.26 to 0.46%)
in cookies during storage of cookies. An increase in
moisture content that was absorbed from air resulted
in decrease in crude fibre content during storage as
reported by Pasha et al. ,(2002), Igbal (2003) and

Sharif et al. (2005a).
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Fig. 5. Effect of treatments and storage on crude
fiber conlenl of cookies.
T,=100:0% WF and CPP, T,= 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP
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Physical characteristics of cookies

Width (mm): The mean values within treatments
ranged from (44.65 to 50.22mm). Addition of carrot
pomace powder resulted in decrease in width of
cookies (Fig.6).
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Fig. 6. Effect of treatments and sforage on width of cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,6=88:12% WF and CPP, T, = 84:16% WF and CPP
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T, showed maximum width (50.2mm) at zero day,
while T, exhibited the minimum width (44.65mm). It
is apparent that enrichment in level of carrot pomace
powder resulted in significant reduction in the width
of cookies which is attributed to an increase in fibre
contents due to addition of carrot pomace.

However, non-significant effect during storage was
observed. The mean values during storage ranged
from (46.86 to 46.91mm). Developed fibre and mineral
enriched de-fatted rice bran supplemented cookies
also showed the similar results (Sharif et al., 2009).
Saeed et al. (2012) studied the width of cookies
developed from wheat and sweet potato cookies blend
flour and reported that width ranged from 26.4 to 32.0
mm which was in sequence with the results of present
study.

Thickness (mm): The cookies thickness decreased
significantly (p<0.05) from 11.93 t010.72mm among
treatments with increasing percentage of carrot
pomace powder in wheat flour (Fig.7) .The control
cookies (T,) showed maximum thickness 11.93mm
while minimum thickness 10.72mm was measured
in T,. This change in thickness might be due to the
baking temperature for the development of cookies.
Saeed et al. (2012) illustrated a decrease in cookies
thickness from 6.89 to 6.50 mm developed from sweet
potato powder and wheat flour. These results agree to
those of Sukhcharn et al. (2008). Cookies thickness
increased from 11.40mm to 11.45 mm during 90 days
storage.
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122
12
11.8

11.6
1.4
1.2

1
10.8
10.6
10.4
10.2

10

1 2 3 4 5 6 7 8

Fig. 7. Effect of treatments and storage on thickness
of cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

Spread factor (mm): Mean values of spread factor
of cookies reduced from 46.7mm (T,) to 37.3mm
(T;) among treatments with increased the level of
carrot pomace powder(Fig. 8). Owing to different
combinations of CPP with WF significant decrease in
spread factor was observed. However, non-significant
effect on cookies spread factor was observed during
storage.

ETIHTZETINTANTE
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Fig. . EMect of treatrments and slorage on spread

factor of cookies,

T,=100:0% WF and CPP, T,= 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

Decrease in cookie spread (42.35 to 40.00mm) was
also reported by Saeed et al. (2012) with increasing
sweet potato flour percentage during storage. Carrot
pomace powder due to higher fibrous content absorbs
lesser water than that of plain wheat flour cookies.
Shyamala and Prakash, (2015) also reported similar
results.

Sensory evaluation

Sensory parameters i.e. colour, flavour, taste,
crispiness and overall acceptability were evaluated at
15 days interval upto 90 days by food experts as given
below:-

Colour: Statistical data (Fig.9) regarding colour of
carrot pomace supplemented cookies showed that
treatment T, scored the highest (8.20) followed by T,
(8.00) at zero days which decreased during storage
of 90 days. However, all treatments were acceptable
with respect to colour. Date regarding storage studies
showed a considerable decrease in mean score of
cookies. Where change in colour was observed.
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Fig. 5. Eftect of treatments and siorage an caobour

ol cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

Saeed et al. (2012) also reported decrease in mean
scores of cookies during storage (8.0 to 6.4). However,
Shyamala and J Prakash (2015) did not agree who

J. Agric. Res. 2018, 56(1)
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declared that 8% carrot pomace cookies were best with
respect to color. Differences in scores may be due to
varietal change of carrot and use of other raw material.
The cookies color deteriorate because of moisture
absorption from the atmosphere and as well as
Maillard’s reaction, as the biscuits contain higher
amount of protein and sugar (Mebpa et al., 2007).

Flavour: The data regarding flavour of cookies showed
that treatment T, (8.0) containing 12% carrot pomace
powder scored higher by panel of judges followed by
T,(7.80) at zero day which decreased with passage of
time (Fig 10). A decreasing trend in flavour of cookies
was observed during storage which could be attributed
to moisture absorption that resulted in fat oxidation.
Sharif et al. (2009) recorded similar results. However,
storage period did not adversely affect the flavor of
cookies.

10
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Fig. 10. Effect of treatments and storage on flavowr of cookies.
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T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

Taste: The data revealed that all treatments gained
varied scores for taste (Fig 11).Treatment T, exhibited
highest score (8.4) followed by T, (7.00) at zero day.
The scoring decreased within the treatments as
percentage of pomace increased. A decreasing value
for taste score was also observed by Elahi (1997) in
composite flour biscuits i.e., from 6.62 to 5.81 after
90 days storage. The variability in percentage of CPP
used in cookies resulted in the deviation of taste,
while decline in taste scores may occur due to the fat
rancidity during storage.
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Fig. 11. Effect of treatments and storage on faste of cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

Crispiness: Cookies crispiness varied with substitution
of carrot pomace powder. However, T, explicated
highest score (8.20) followed by T, (8.00) at zero day
(Fig. 12). The scoring decreased within the treatments
as percentage of pomace increased and with time
due to increase in high fibre pomace and absorption
of moisture. Hence, the scores of all cookies was in
acceptable range.

NTIMT2WT3 T4 T5

i 0 15 30 45 60 75 90
i Storage dakls o
Fig. 12. Effect of treatments and storage on crispiness

of cookies.
T,=100:0% WF and CPP, T,= 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP

These results are in contrast to those of Shyamala and
Prakash (2015) who declared that 8% carrot pomace
cookies scored better with respect to crispiness.

Overall acceptability: Overall acceptability is index
of eminence scores acquired for colour, flavour, taste
and crispiness of cookies. The results based on the
observations of panel of judges indicated that T,
(12% carrot pomace powder) stood first (8.40) and T,
was ranked at lowest level (7.80) at zero day. Overall
acceptability scores decreased with passage of time
in all treatments. The results are in contrast with
Baljeet at al. (2014) who supplemented cookies with
carrot pomace and chickpea. Shyamala and Prakash,
(2015) also studied carrot pomace substituted cookies
with different results to this study where the panelist.
Differences in scores may be due to varietal change of
carrot and use of other raw material.
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Fig. 13. Effect of treatments and storage on overal
acceptability of cookies.

T,=100:0% WF and CPP, T, = 96:4% WF and CPP, T, = 92:8% WF
and CPP, T,=88:12% WF and CPP, T, = 84:16% WF and CPP
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CONCLUSION

The results of this study indicate that carrot pomace can
be utilized as valuable source of fibre for developing
highly nutritious cookies. It can be predicted that 12%
replacement of wheat flour with carrot pomace powder
produced better quality cookies with acceptable
physical and sensory characteristics. However, all
other treatments were also acceptable with respect
to sensory parameters. The findings of this study can
further be utilized to develop healthful fibre enriched
cookies. It is also recommended that carrot pomace
cookies can be commercially prepared for all groups
of masses especially children.
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