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ABSTRACT

A study was conducted during 2006—10 on seed of six varieties of wheat (Triticum aestivum), viz C 306, PBW 502,
WH 542, WH 711, WH 283 and RAJ 3765 were subjected to natural vis-a-vis accelerated ageing conditions and evaluated
for change in storage enzymes activities in natural and accelerated aged seed of wheat. The present investigation revealed
that the level of various antioxidant enzymes have been studied so as to find the exact cause of seed deterioration. The
activity of all the antioxidant enzymes, viz catalase, peroxidase, dehydrogenase and amylase decreased after natural and
artificial ageing treatment in all the varieties. Among different ageing treatments, the dehydrogenase activity was recorded
less in natural as well as accelerated aged seed lot as compared to fresh lot. In natural aged seed lot catalase and peroxidase
activities decreased as the ageing progressed in all the six varieties the rate of decreasing of both the enzymes activity was
higher after 18 months of storage. A gradual decline in amylase activity was reported in natural aged seed lot in all six
varieties. Dehydrogenase activity was maximum up to 14 months of storage and after that it declined in terms of absorbance
among all the varieties. It decreased at faster rate after 18 months of storage.

Key words: Accelerated ageing, Amylase, Catalase, Dehydrogenase, Natural ageing, Peroxidase,
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Dehydrogenase activity was recorded significantly higher
in natural aged seed lot in all the varieties as compared to
accelerated aged lot. All enzyme activity is positively
correlated with germination of wheat as ageing progressed
germination also decreased and enzyme activity also
decreased which showed significant deterioration in both
accelerated as well as in natural aged seed lot.

All seeds undergo aging process during long-term storage
which leads to deterioration in seed quality, especially in the
humid tropical regions. However, the rate of seed deterioration
can vary among various plant species (Merritt et al. 2003).
Aged seeds show decreased vigour and produce weak
seedlings that are unable to survive once reintroduced into a
habitat (Atici et al. 2007). Many of the processes implicated
in seed aging during storage appear to be free-radical
mediated, and lipid peroxidation is suggested to be a primary
cause of deterioration in stored seeds (Wilson and McDonald
1986, McDonald 1999). Some protective mechanisms
involving free radical and peroxide scavenging enzymes,
such as catalase (CAT), peroxidase (POD) and superoxide
dismutase (SOD) have been evaluated within the mechanism
of seed aging (Hsu et al. 2003, Goel et al. 2003, Pukacka and
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Ratajczak 2007), Loycrajjou et al. (2008) reported that ageing
induced deterioration increase the extent of protein oxidation
thus inducing loss of functional properties of proteins and
enzymes. Biochemical and physiological deterioration during
seed aging has been studied mostly under accelerated aging
conditions using high temperature and high seed water content
(McDonald 1999, Hsu et al. 2003). Although these studies
allowed important progress towards the understanding of
seed aging mechanisms, a major question has been raised
whether mechanisms of seed aging are similar under
conditions of accelerated aging and natural aging. Present
study indicates that the studies on biochemical mechanisms
in long-term stored seeds can supply an important contribution
to the understanding of natural aging process in seeds.
Scialabba et al. (2002) reported that peroxidase activity
decreased in aged seeds as compare to fresh seeds in radish.
Pallavi et al. (2003) studied that sharp decline in peroxidase
emzyme during ageing in sunflower. Peroxidase and catalase
activities were found higher in younger seeds of Chenopodium
rubrum (Mitrovic et al. 2005).

Dehydrogenase activity is also known as tetrazolium
reduction ability. The activity of dehydrogenase enzyme is
directly correlated with the seed vigour. Pallavi et al. (2003)
revealed that the absorbance of dehydrogenase enzyme was
decreased as the period of storage increased in sunflower.
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Verma et al. (2003) observed that the dehydrogenase activity
was reduced as the ageing progressed and was found lowest
after four year of storage in Brassica spp.The present study,
therefore, focused on some biochemical mechanisms in the
natural an accelerated aged seed of wheat. Demirkaya et al.
(2010) a high level of correlation between loss in seed viability
and the decreases that occurred in catalase activity in onion,
Bhanuprakash ez al. (2010) also recorded change in enzyme
activity due to ageing in bell peper. Hence, the present study
was conducted to identify the effect of ageing on physiological
activity of seed.

MATERIALS AND METHODS

The present research work was carried out in the
laboratories of Department of Seed Science and Technology,
CCS Haryana Agricultural University, Hisar from 2006 to
2010. Seed material comprised of six varieties of wheat, viz
C 306, PBW 502, WH 542, WH 711, WH 283 and RAJ 3765
having germination above minimum seed certification
standard (MSCS) was collected at the time of sowing of crop
and stored in ambient conditions. For defining the variables
for artificial ageing, seed of all six varieties were artificially
aged (40+1°C/72 hr) and observation was recorded after
ageing. In case of natural ageing, observation was recorded
quarterly on the stored wheat seed in cotton bags in ambient
conditions up to one year till germination fall below as
compared to fresh seed lot. For standard germination test
hundred seeds of each variety in four replicates placed in
between sufficient moistened rolled towel papers and kept at
25°C in seed germinator. The first count was taken on 4™ day
and final count on 10" day and only normal seedlings were
considered for percent germination according to the rules of
International Seed Testing Association (ISTA 2003).

For the extraction of peroxidase enzyme, seeds of each
variety were imbibed in beaker at 30°C in the germinator for
24 hr. Two hundred milligram of imbibed seed sample was
ground in a chilled pestle mortar by adding 10 ml phosphate
buffer (pH 7.8) and a pinch of corning sand. The 10 ml
homogenate was centrifuged at 12000 rpm for 20 min. at
4°C. The supernatant obtained was then re-centrifuged at
15 000 rpm for 10 min. The clear supernatant, thus obtained,
was used for estimating the activity of peroxidase, following
the oxidation of O-dianisidine in the presence of hydrogen
peroxide (H,0,). 2 Two ml of acetate buffer (pH 4.5) and 0.1
ml of O-dianisidine solution was added to 0.05 ml of enzyme
extract. Then 0.1 ml of 0.2 M hydrogen peroxide also added
to start the reaction. The reading was taken at 470 nm
wavelength after every 15 seconds for 1 min. and enzyme
unit was expressed as the amount of enzyme required to
bring about a change in absorbance of 0.01/min.

The enzyme extract was prepared as described earlier
for peroxidase. The catalase activity was assayed by the
method as described by Aebi (1983) based on the reduction
of potassium dichromate to chromic acetate by hydrogen
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peroxide.0.5 ml of H,0, and 1.0 ml of phosphate buffer (pH
7.0) was added in 0.5 ml of enzyme extract in a side mouthed
test tube. This was mixed rapidly and then incubated at 37°C
for 5 min. The test tubes were then taken out and 4 ml of
dichromate acetic acid reagent was added. These were then
heated for 10 min. in a boiling water bath. The colour which
changed to green due to the formation of chromic acetate
after cooling was measured by systronic spectrophotometer
169 at 570 nm.

The activity of catalase has been expressed as the amount
of enzyme required to bring about a change in absorbance by
0.01/min. Amylase enzyme was assayed by method of Shuster
and Gifford (1962). For extraction of enzyme four gm of
seed was homogenized with 8 ml of chilled 0.2 M tris-HCL
buffer (pH7.5) containing 0.1M each of cystein and EDTA.
The homogenate was centrifuged at 15 000 rpm in a centrifuge
at a temperature of 4°c for 15 min. The supernatant was used
for enzyme assay. One ml of enzyme extract was incubated
with 1 ml of starch at 30°c for 20 min. The reaction was
terminated by using 0.5 ml of 2 N-HCI. One ml of iodine
reagent was added in it and the volume was made 5 ml with
distilled water. Optical density was recorded at 620 nm
against reagent blank in systronic spectrophotometer 169.

Tetrazolium reduction ability by the enzyme
dehydrogenase was determined by the method of Kittock
and Law (1968).0One gram seed of each seed lot replicated
thrice were ground to pass through a 20 mesh screen. 200 mg
flour was soaked in 5 ml of 0.5% tetrazolium solution at
38°C for 3—4 hr. Then it was centrifuged at 10000 rpm for 3
min. and the supernatant was poured off. The formazan was
extracted with 10 ml acetone for 16 hr, followed by
centrifugation and absorbance of the solution was determined
by systronic spectrophotometer 169 at 480 nm. These
observations were expressed as change in O D/g/ml.

RESULTS AND DISCUSSION

Specific activity of peroxidase enzyme decreased
significantly after natural and accelerated ageing treatments
in all the six varieties of wheat. In natural aged seed lot
peroxidase activity was significantly higher in PBW 502
(1.71) an minimum was in RAJ 3765 (1.122) and in
accelerated aged lot maximum peroxidase activity was also
recorded in PBW 502 (1.043) and minimum was recorded in
RAJ 3765 (0.992) .Catalase activity of the natural as well as
accelerated aged seed was recorded significantly lower than
that of fresh seeds. In natural aged seed lot maximum catalase
activity was recorded in PBW 502 (0.265) and minimum in
RAJ 3765 (0.200) and after accelerated ageing the maximum
catalase activity was also recorded in PBW 502 (0.226) and
minimum in RAJ 3765 (0.194).Specific activity of amylase
enzyme decreased significantly after natural and accelerated
ageing treatment in all the six varieties of wheat. In natural
aged lot amylase activity was significantly higher in PBW
502 (0.482) and minimum was recorded in RAJ 3765 (0.379)
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decline in amylase activity was reported in natural aged seed
lot in all six varieties as time of ageing increased similar
observation was reported by Agarwal and Kharlukhi (1987)
in natural aged gram, chickpea, and wheat seeds, and
Ppetruzzeli and Taranto (1990) in natural aged and accelerated
aged wheat endosperm. Dehydrogenase activity was
maximum up to 14 months of storage and after that it declined
in terms of absorbance among all the varieties. It decreased
at faster rate after 18 months of storage. Similar results were
recorded by Plallavi ef al. (2003) in sunflower seeds, Narwal
(1995) in okra, Verma et al. (2003) in Brassica spp. Demirkaya
et al. (2010) studied that a high level of correlation between
loss in seed viability and the decreases that occurred in
catalase activity in onion, Bhanuprakash et al. (2010) also
recorded change in enzyme activity due to ageing in bell
peper, Cakmek et al. (2010) also studied the decrease
germination ability of aged legume seed were correlated
with decrease in activity of enzymatic antioxidant studies..
Hence, the present study was conducted to identify the effect
of ageing on physiological activity of seed.
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