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Abstract
Supplementary foods namely mathi, shakarpara, saviyan, bhujia mix and biscuits were developed using refined

wheat flour (RWF), defatted soy flour (DSF), colocasia leaf powder (CLP) and amla powder (AP). Mathi and
shakarpara supplemented with 7.5% CLP and 5% AP, whereas saviyan and bhujia mix, supplementation level of
CLP and AP was 2.5 % each. In biscuits both powders were added at 5% level. RWF and defatted soy flour were
used in the ratio of 4:1. Formulated supplementary foods were nutritionally evaluated in terms of peroxide
value, free fatty acid and sugars at an interval of 0, 30, 45 and 60 days. The peroxide value at 0 days ranged
from 1.5 (bhujia mix) to 3.2 mEq/kg (biscuits) in control, whereas minimum free fatty acid content was observed
in saviyan (0.09%) and maximum in biscuits as 0.13% in control group. With increase in storage period  total
and reducing sugars showed non significant increase, whereas non reducing sugars, free fatty acids and
peroxide value showed significant increase (p<0.05). Hence, developed value added supplementary foods can
be easily prepared and stored at domestic level without altering their composition.

Keywords:  Supplementary Foods; Value Addition; Peroxide Value; Free Fatty Acid Value and Sugar Content.

Introduction

Iron deficiency anaemia (IDA), along with vitamin
A deficiency (VAD) continue to pose a significant
challenge to public health to all over India. Anaemia
affects more than a billion people of entire world
(UNDP, 1998). The prevalence of anaemia was
reported to be about 69% in preschool children, 70%
in adolescent girls, 74% in pregnant women and 75%
in lactating women (NNMB, 2003). Main cause of
iron deficiency anaemia is inadequate intake of iron
as well as its poor bioavailability from vegetarian diet.
A positive correlation between inadequate intake of
vitamin A and higher prevalence of anaemia has been
demonstrated. Pre-school children are the most
vulnerable group of the total population of India
(Bhat and Kaur, 2004). In India 52,000 children go
blind every year on account of vitamin A deficiency

(Pal and Sagar, 2007). Subclinical deficiency of
vitamin A is an important cause of childhood
mortality and morbidity among children (Laren and
Frig, 2001). The three major approaches to combat
IDA and VAD are supplementation, food fortification
and dietary diversification (Reddy et al, 1993). The
most rational, sustainable and long term solution
therefore lies in increasing the productivity and
availability of vitamin A/ß carotene and iron rich
foods which ultimately are consumed by vulnerable
group of population (Subapriya and
Chandrashekhar, 2006, Tang et al, 2005). The global
public health problems of iron deficiency anaemia
and vitamin A can be taken care of by value addition
of iron and vitamin C in local food preparation of
cereals and pulses available at every door step of
Indian home.

Materials and Methods

For the preparation of mathi, shakarpara, saviyan,
biscuits and bhujia mix,  refined wheat flour, defatted
soy flour, rice flakes, hydrogenated fat, refined oil,
sugar, salt and jaggery of good quality were
purchased from the local market while colocasia
leaves (colocasia esculenta) were purchased from local
vegetable market. Amla  (Emblica officinalis) was
procured from vegetable department of Punjab
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Table 1: Methodology Used For Preparation of Supplementary Foods.

Table 2: Effect of Storage Period on Per-Oxide Value (Meq/Kg) of Supplementary Foods
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Agricultural University, Ludhiana. For processing of
the leaves they were thoroughly washed, cleaned,
dried in hot air oven at 60±20C. Dried leaves were
ground and sieved to obtain a fine powder and were
sealed in air tight zip pouches, whereas amla fruits
were washed, blanched for 5-7 minutes, deseeded,

dried at 60±20C and grounded to fine powder and
stored in air tight container. Developed products were
based on RWF as single and with combination of DSF,
CLP and AP at different levels of supplementation.
The ingredients, amounts and method of preparation
used in developing products are given in Table 1.

Table 3: Effect of storage period on free fatty acid (%) content of supplementary foods

Table 4: Effect of Storage on Total Sugars (%) of Supplementary Foods.
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Table 5: Effect of Storage on Reducing Sugars (%) of Supplementary Foods.

Table 6: Effect of Storage on Non-Reducing Sugars (%) of Supplementary Foods

The product developed with four modifications
were S1 (With RWF), S2 (RWF: DSF (4:1), S3 (S2 + 2.5/

5/7.5% CLP) and S4 (S3 + 2.5/5% AP). Mathi and
shakarpara contained 7.5% CLP and 5% AP, whereas
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in saviyan and bhujia mix the supplementation level
of CLP and AP was 2.5% each. In biscuits both
powders were added at 5% level. Samples were stored
in zip pouches at room temperature for 60 days. Further
products were analyzed at an interval of 0, 30, 45 and
60 days for peroxide and free fatty acid values (Cox
and Pearson, 1962), total sugar (Dubois et al, 1956),
reducing sugar (Nelson, 1944) and non-reducing sugar
by the difference in the concentration of total sugar
and reducing sugar. The samples were statistically
analyzed using analysis of variance (ANOVA).

Results and Discussion

The length of storage period altered the chemical
composition of supplementary foods. As the storage
period increased the peroxide value and free fatty
acids also increased. Among the products highest
increase at 0 to 60th day for peroxide value was found
in mathi (2.7 to 4.5 mEq/kg in S1) and minimum in
biscuits (3.2 to 4.3 mEq/kg). Maximum increase in
free fatty acid value was found in control from 0 to
60th days. Mathi had highest increase in free fatty acid
value (0.12 to 0.20 %) and minimum in bhujia mix
(0.12 to 0.22) accept shakarpara. But in the case of
shakarpara  maximum increase was found in S2
replication (0.10-0.45). This increase in free fatty acid
and peroxide value showed that both type of rancidity
i.e. oxidative and hydrolytic took place during storage
period (Joshi and Nath, 2002). Peroxide value is
oxidative absorption of O2 in fat/ oil.

With increase in storage period peroxide value of
products increased significantly. Higher peroxide
value indicates higher degree of O2 absorption. Acid
value is an indicative of free fatty acid present in the
product. Results revealed that with increase in storage
period, the acid value in the form of free fatty acid
increased significantly. Higher the acid value more
will be FFA and shelf life thus will be less. Similar
findings have been observed by  Singh and Jha (2005)
who reported an  increase in FFA value of shrikhand
at 0, 5, 10, 15 and 20 days of storage period. The
reported increase was observed in FFA value as 0.23,
0.34, 0.45, 0.79 and 1.52 %, respectively. Results are
also supported by Semwal et al (2005) who studied
the peroxide value and free fatty acid value of fried
sweet boondi at 0, 30, 60, 120, 180 and 245 days of
storage period. The peroxide value of  boondi was 3.6,
4.8, 6.5, 9.2, 12.6 nd 18.7 meq O2/kg fat and free fatty
acid value as 0.35, 0.40, 0.68, 0.81, 0.94 and 1.26 % oleic
acid, respectively indicating an increase in peroxide and
acid value which reduces the acceptability of fried
products with increased storage period.

The increase in total sugars at 60th day of storage
for S1 of all products, the values were ranged between
25.6±0.14 to 26.0±0.12 and 39.8±0.12 to 40.5±0.14,
being minimum in saviyan and maximum in
shakarpara.. The total sugar content for S2 of all
products ranged from 28.4±0.13 to 29.7±0.15 (saviyan)
and 29.8±0.12 to 32.7±0.10 (mathi). Similar trend was
followed for S3 and S4 modification of each product.
Sweet products i. e. shakarpara, bhujia mix and biscuits
had the higher total sugar content as compared to
salty ones. The increase in total sugar might be
assigned to the hydrolysis of complex carbohydrates
(Saika and Saika, 2002).

Deka et al (2004) studied the impact of storage on
total sugar content of lime-aonla spiced beverage. A
gradual increase in total sugar was found as 8.8, 10.1,
10.6 and 10.6 % at 0, 2, 4 and 6 months respectively.
Reducing sugars were found to decrease with an
increase in storage period. The decrease in reducing
sugars till 60th day of storage for S1 modification of
mathi   ranged between 28.5±0.10 to 28.1±0.08, similar
trend followed for all modifications of each product.
Premavalli et al (2001) analyzed reducing sugar content
in carrot-pumpkin halwa packed in polypropylene (PP)
at 0, 1, 2, 3 and 4 months storage period to be 25.5, 32.5,
39.5, 63.5 and 45.9 g glucose/100g, respectively. The
change in reducing sugar and total carbohydrate are
accounted for on the basis of acid catalyzed sucrose
hydrolysis mechanism. This involves the protonation
of glucose oxygen followed by glycosic bond to form
mono saccharides in the form of carbonium ion.
Fructose carboxinium (Fru+) reacts with water to form
two fructose units and another fructose to form
difructose phenolic (PPCC) coloured compound. These
changes occurred for gradual rise in the color reducing
and reducing sugar (Jones and Smith, 1999).

The increase in non-reducing sugars from 0 to 60th

day of storage for S1 of all products was 1.32±0.12 to
2.02±0.14 (mathi), 0.81±0.12 to 1.46±0.11 (shakarpara),
0.48±0.07 to 1.89±0.13 (saviyan), 0.61±0.11 to 2.61±0.12
(biscuits) and 0.32±0.17 to 1.93±0.09 (bhujia mix).
Similar trend was followed for all modification of each
developed supplementary foods.

Singh et al (2000) analyzed reducing sugar, non-
reducing sugar and total sugar in soy fortified biscuits.
The corresponding values were found to be 1.93, 18.9
and 20.9%, respectively.

Conclusion

An increase in peroxide value, FFA and sugars was
observed with an increase in storage period.

Balwinder Sadana et. al. / The Impact of Storage Period on Chemical Composition of Value
Added Supplementary Foods
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Maximum increase was observed in S1 as a control
for peroxide value and free fatty acid. The highest
increase was observed at 60th day in all modification
of each product. In the case of total sugars the highest
increase at 60th day was recorded for each product.
The maximum reduction in reducing sugar of all
products was analyzed at 60th day of storage period.
In the case of non-reducing sugars, all the products
had maximum increase till 60th day of storage. With
increase in storage period, total and reducing sugars
showed non significant increase, whereas non
reducing sugars, free fatty acids and peroxide value
showed significant increase (p<0.05). Hence,
developed value added products can be easily
prepared and stored at domestic level and if
incorporated in daily diet can significantly reduce
the micronutrient deficiency.
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