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Groundnut is an important food legume in tropical, sub-tropical and
temperate countries of the world. In India, groundnut is grown in an area of
5.53 million ha with a production and productivity of 9.67 million tons and
1750 kg/ha respectively. Groundnut quality is usually affected by storage
practices and storage periods. In our present study, an experiment was
carried out to study the nutritional changes that occur in groundnut during
storage under the influence of Caryedon serratus and Aspergillus flavus.
Results indicate the total unsaturated fatty acids, oil and protein contents
were decreased and saturated fatty acids were increased. This could be due
to interaction effect of insect and fungi in storage of groundnut pods in
different storage bags at different moisture levels of 10 and 14%.

Introduction

Groundnut (Peanut; Arachis hypogaea L.) is
an important food legume and an oil seed
crop. In India, it is cultivated in an area of
5.53 million ha with annual production of
9.67 million tons and productivity of 1750 kg
ha*which makes India second largest
producer after China (India stat, 2013-14). In
Telangana state, groundnut is grown in an
area of 0.21 million ha with annual
production of 0.355 million tons and
productivity of 1320 kg ha™ (Statistical year
book of Telangana 2015).

In agriculture, seeds play very important role
for the production of healthy crop. Seeds in
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the field as well as in the storage interact with
several microbes which deteriorate the seed
health, both qualitatively and quantitatively
(Christensen and Kaufman, 1969).

Fungi growing on stored grains may
negatively affect the germination percentage,
carbohydrates, protein, total oil content, and
also brought other biochemical changes
(Bhattacharya, 2002).In a previous study, it
was observed a decrease in germination
percentage, oil and protein content and an
increase in free fatty acid content in stored
groundnut  kernels  (Ramamurthy  and
Karivaratharaju, 1989).
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Similarly, in another study significant
increase in free fatty acid content of
groundnut stored for a period of six months in
jute bags and polythene bag observed. Further
significantly low free fatty acid content
observed in groundnut stored in jute bag
doubled with thin polyethylene and jute bag
doubled with thick polythene and opined that
increase in A. flavus build up as the probable
reason for increased free fatty acid content
(Bulaong and Dharmaputra, 2002).

Materials and Methods

Ten kilograms of groundnut pods of cv.
ICGV 02266with moisture contents of 10%
and 14% were weighed separately and placed
in each of four treatment bags such as jute
bags, polypropylene bags, triple layer plastic
bags and jute bags treated with spinosad.
Each of these bags was infested with 30 pairs
of adult bruchids and spore suspension of
Aspergillus flavus toxigenic strain @ 15
ml/bag. The bags were then moved gently
upside and down for uniform mixing of A.
flavus spore suspension and adult bruchids
before closing the bags. The storage bags (one
layer at a time starting with the inner most in
the case of triple layer bags) were then tied
manually by twisting the loose end of the bag
around and folding it over then tying it tightly
at the base of the twist and around the folded
loop using a strong thread.

Each of the four bags used for the experiment
were replicated thrice for given moisture
percentage hence, a total of 24 such storage
bags were formed as a batch. Three such
batches were formed which were tested for
bruchid damage and fungal infestation and
subsequent aflatoxin accumulation after an
interval of 2, 4 and 6 months of storage.

The fatty acid composition was estimated by
using Near Infrared Reflectance Spectroscopy
(NIRS; model XDSRCA, FOSS Analytical
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AB, Sweden, Denmark) which is a non-
destructive method of estimating biochemical
constituents. The oil and fatty acid
composition of groundnut seeds at two
different moisture regimes was estimated a
day before setting up of the experiment by
drawing a representative sample of pods
which were shelled to obtain approximately
70-100 grams of kernels. The kernels so
obtained were placed in a small rectangular
cup of the NIRS equipment and allowed to
scan. The scanned sample was then analysed
by the equipment and data for total
compositions of different fatty acids viz.,
palmitic acid, stearic acid, oleic acid, and
linoleic content etc. was displayed by the
equipment on its monitor which was recorded.

Results and Discussion

Our results indicate significant changes in
unsaturated fatty acids (Oleic and Linoleic)
and saturated fatty acids (Palmitic and
Stearic) at the end of 6 months storage with
respect to different storage methods.
However, minimum biochemical changes
were recorded after 2 months of storage in
comparison to 4 and 6 months of storage
across all storage treatments. Further, the
changes were minimal at 10% moisture levels
in comparison to 14% moisture levels.
Among the different bags used for storage,
minimum changes in biochemical constitutes
were observed in triple layer plastic bags
stored product, whereas maximum changes
were recorded in jute bag stored product.

Changes in unsaturated fatty acid
composition at different moisture levels at
different storage periods

There was a significant variation in per cent
changes of the total unsaturated fatty acid
content in different storage bags at different
moisture levels. The maximum reduction in
linoleic and oleic acid content was recorded in
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jute bag (25.53, 25.05 and 24.89 and 48.92,
47.31&46.66) at 14% moisture levels in
comparison to 10 % moisture (30.38, 29.09
&28.00 and 53.00, 52.93 and 50.23) after 2, 4
and 6 months of storage respectively. The
minimal reduction of linoleic and oleic acid
content was recorded in triple layer plastic
bag at 14 and 10% moisture levels (Tables 1
and 2).

The individual effect of bag type, moisture
and interaction of both reveal that maximum
percent reduction in total unsaturated fatty
acid content was recorded in jute bag at 14%
moisture level and minimum decrease was
recorded in triple layer bag at 10% moisture
levels.

Changes in saturated fatty acid
composition at different moisture levels at
different sets of storage period

The percent palmitic and stearic acid content
of groundnut pods (Tables 3 and 4) increased
from 14.86-16.54 and 3.74-3.88 was recorded
in jute bag at 14% moisture levels in
comparison to 10 % moisture (10.19-14.96
and 3.40-3.58) after 2, 4 and 6 months storage
respectively. The minimal per cent reduction
of palmitic and stearic acid content was
recorded in triple layered bag at 14 (9.8-14.07
and 3.06-3.34) and 10% (8.73-13.43 and 3.05-
3.30) moisture levels respectively. The effect
bag type revealed that the maximum content
of palmitic and stearic was recorded in jute
bag followed jute bag treated with spinosad
and polythene bag. The minimal increase was
recorded in triple layer bag after 2, 4 and 6
months storage period. In a previous study,
Gopinath et al.,, (2011) reported that high
moisture levels favour the multiplication of
fungi and insects and also the lipoxygenase
activity inside the kernels increases the lipid
deterioration as lipids were used as substrate
for their growth. Due to lipolytic activity of
pods and fungi results in lipid deterioration
which further leads to decrease unsaturated
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fatty acids (linoleic, oleic), oil and protein
content and increase the saturated fatty acids
(stearic, palmitic) content.

Further our results were in agreement with
Weinberg et al., (2008) as triple layer plastic
bag protect the storable product from external
environment  against  oxygen, relative
humidity and temperature as its bag structure
with three layers would not allow the external
oxygen, relative humidity and temperature
and a proportional decrease in oxygen and
increase in carbon dioxide with no changes in
moisture under sealed conditions were major
factors in changes in acid content, whereas
jute bag, jute bag treated with spinosad and
polythene bags were gain the external oxygen
moisture, relative humidity and temperature.
Major changes in linoleic and oleic acid
contents occurred in jute bags due to insect
and fungal multiplication by utilizing the
oxygen which was available and also
increased pod moisture, relative humidity and
temperature dictate microorganisms and
insect degrade the storage groundnut pods
(Magan et al., 2003).

The saturated fatty acids (stearic and palmitic)
were increased on storage in pods stored
traditional storage bags at 14% moisture in
comparison to 10% moisture and also triple
layer bags. These results were in agreement
with Roberts et al., (1987)who observed an
increase in free fatty acids (palmitic and
stearic acid) due to lipolytic activity of fungus
as lipids are triglycerides and their hydrolysis
leads to formation of free fatty acids and
glycerol which cause the deterioration of
kernels. Jubeen et al., (2012) reported that the
maximum increase in saturated free fatty
acids (stearic and palmitic) observed in the
pods stored at higher moisture (16£3%) levels
in comparison to the pods with low moisture
(10+£3%). This could be majorly due to
decrease in oxidation index (3, UFA/Y, SFA)
in storage periods at different moisture levels.
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Table.1 Effect of storage bags and pod moisture content on per cent change in oleic acid content
at different storage periods

Per cent changes in oleic acid content in different storage bags with different
moisture levels

2 Months 4 Months 6 Months
10 54.22° 53.80° 52.07°
Per cent moisture 14 51.47° 50.38" 49.79°
S.E(m) 0.08 0.24 0.14
C.D(P=0.01) 0.34 1.02 0.61
Triple layer
plastic bag 55.73% 55.00° 54.00°
Polypropylene
Bag type bag 52.71° 52.02" 51.01°
Jut.e bag _treated 52.00° 51 99bc 50.27"
with Spinosad
Jute bag 50.96 50.12° 48.44°
S.E(m) 0.11 0.35 0.2
C.D(P=0.01) 0.48 1.45 0.86
Interaction (Moisture x Bag type)
Triple layer
plastic bag 55.90° 55.50° 54.20°
Polypropylene
10% bag 54.66" 53.63° 52.00°
Jute bag treated 53.34° 53.14° 51.86"
with Spinosad
Jute bag 53.00° 52.93 50.23°
Triple layer
plastic bag 55.56° 54.50% 53.80°
Polypropylene
14% bag 50.76" 50.42° 50.02°
Jute bag treated 50.66° 49.30% 48.68"
with Spinosad
Jute bag 48.92° 47.31° 46.66°
S.E(m) 0.16 05 0.3
C.D(P=0.01) 0.7 2.05 1.22

*Values followed by the same letter are not significantly different

649



Int.J.Curr.Microbiol.App.Sci (2017) 6(10): 646-654

Table.2 Effect of storage bags and pod moisture content on per cent change in linoleic acid

content at different storage periods

Per cent change in linoleic acid in different storage bags

2 Months 4Months 6 Months
10 32.04% 31.29°% 30.13°
Per cent moisture
14 29.92° 28.88" 27.26°
S.E (m) 0.06 0.11 0.11
C.D (P=0.01) 0.28 0.48 0.47
Triple layer plastic bag 34.92° 33.66° 31.54°
Polypropylene bag 30.70° 30.02° 28.96"
Bag type Jute bag treated with 30.30° 29,49 27 43°
Spinosad
Jute bag 28.00° 27.17° 26.86°
S.E (m) 0.09 0.16 0.16
C.D(P=0.01) 0.4 0.7 0.67
Interaction (Moisture x Bag type)
Triple layer plastic bag 36.01° 34.93° 32.05°
Polypropylene bag 31.03° 30.96° 29.92°
10% Jute bag _treated with 30,65 99.99 99,74
Spinosad
Jute bag 30.48°% 29.30¢ 28.83%
Triple layer plastic bag 33.83" 32.40° 31.03
Polypropylene bag 30.38¢ 29.09% 28.00°
e Jute bggitr:g";‘;%d with 29.95° 29.00° 25.13"
Jute bag 25.53" 25.05 24.89
S.E (m) 0.13 0.23 0.23
C.D(P=0.01) 0.56 0.97 0.95

*Values followed by the same letter are not significantly different
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Table.3 Effect of storage bags and pod moisture content on per cent change in palmitic acid
content at different storage periods

Per cent changes in palmitic acid content in different storage bags at different
moisture levels
2 Months 4Months 6 Months
10 9.65° 13.57% 14.32°
Per cent moisture 14 11.99" 14.67° 15.21°
S.E(m) 0.03 0.03 0.01
C.D(P=0.01) 0.12 0.13 0.06
Triple layer plastic
bag 9.26° 12.61° 13.75°
Polypropylene bag |  10.09" 14.38" 14.61°
Bag type
Jute bag treated |1 4oc 14.62° 14.96°
with Spinosad
Jute bag 12.52¢ 14.88¢ 15.75¢
S.E(m) 0.04 0.04 0.02
C.D(P=0.01) 0.18 0.2 0.08
Interaction (Moisture x Bag type)
Triple layer plastic
bag 8.73? 11.93° 13.43°
Polypropylene bag 9.82° 13.90° 14.16°
10%
Jute bag treated 9.88" 14.04° 14.73°
with Spinosad
Jute bag 10.19° 14.43° 14.96¢
Triple layer plastic
bag 9.8 13.30° 14.07°
Polypropylene bag |  10.36° 14.86° 15.07¢
14%
Jute bag treated |, gad 15.20" 15.19°
with Spinosad
Jute bag 14.86° 15.33 16.54"
S.E(m) 0.06 0.06 0.028
C.D(P=0.01) 0.25 0.27 0.11

*Values followed by the same letter are not significantly different
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Table.4 Effect of storage bags and pod moisture content on per cent change in stearic acid
content at different storage periods

Per cent changes in stearic acid content in different storage bags at different
moisture levels
2 Months 4Months 6 Months
10 3.21° 3.43° 3.47°
Per cent moisture 14 3.46" 3.60° 3.66"
S.E(m) 0.02 0.01 0.005
C.D(P=0.01) 0.08 0.04 0.02
Triple layer plastic
bag 3.06° 3.29°% 3.32°
Polypropylene bag 3.32° 3.52° 3.54°
Bag type
Jute bag _treated 341" 3.59¢ 3.67°
with Spinosad
Jute bag 3.57° 3.67" 3.73¢
S.E(m) 0.03 0.016 0.007
C.D(P=0.01) 0.11 0.05 0.026
Interaction (Moisture x Bag type)
Triple layer plastic
bag 3.05°% 3.27° 3.30°
ab b b
0% Polypropylene bag 3.12 3.41 3.44
Jute bag _treated 308 3.50¢ 3.56°
with Spinosad
Jute bag 3.40% 3.54° 3.58°
Triple layer plastic
bag 3.06° 3.31° 3.34°
d d d
14% P(J)Iypr:pylene bj\g 3.52 3.63 3.64
ute bag treate d d e
with Spinosad 3.54 3.67 3.79
Jute bag 3.74° 3.81° 3.88"
S.E(m) 0.04 0.02 0.009
C.D(P=0.01) 0.17 0.08 0.04

*Values followed by the same letter are not significantly different
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Shin et al., (1997) observed decrease in
polyunsaturated fatty acids and increase in
saturated fatty acids content in nuts stored at
high moisture level. The maximum reduction
of unsaturated and increase of saturated fatty
acids content was recorded in jute bag due to
presence of oxygen and at high moisture
levels. These results are agreement with
Chang et al., (2004) reported rapid
deterioration of soybean occurred by auto
oxidation of lipids due to storage of seed with
high moisture content in presence of oxygen.

Jain (2008) reported a rapid increase in
concentration of free fatty acids in damaged
groundnut kernels during storage due to
fungal invasion.

Mutegi et al., (2013) reported in another study
on groundnuts stored for six months in jute,
polypropylene, and polyethylene bags that
rancidity ranged from 0.8 to 5.3 and increased
with storage duration from a mean of 1.5
before storage to a peak of 2.5 after 5 months
of storage.

The study has demonstrated that the pods
stored in triple layer plastic bags at low
moisture (10%) gave good level of protection
against decrease in unsaturated fatty acids and
increase saturated fatty acids in comparison to
traditional storage bags. There is an urgent
need to increase awareness among farmers in
aspects of the importance of hermetic storage
technologies especially using triple layer
plastic bags for storage of their product
without loss of desirable qualities of stored
product.
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