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ABSTRACT

Pretreatment .of Phaseolus coccineus seeds with antioxidants viz. ascorbic qcid, melatonin (N-acetvl-5-methoxy

tryptamine) and green tea extract 12 hours befpre accelerated ageing treatment significantly arrested the leakage of

soluble carbohydrates, amino acids and electrolvtes and such treatments checked the loss of vital cellular components

'wz protems caibohvdl ates, DNA RNA etc.

»\L’.

The detenoratlon of seeds is the major problem in
'Darjeelmg Hrlls for 1ts hrgh annual ramfall and a,

facet of detenoratm g seeds is the mcreased leakage

of. cellular constituents due to-cell membrane .

-dlsrupttons assoclated thh the loss of membrane

Coolbear, 1984) and sunﬂower (Halder et al., 1983)

seeds. Free radicals react with protein and lipid , . .

compenents of membrane causing deterioration
(Bhattacharjee and Mukherjee, 1997).

‘Previous observations showed that
antioxidants have a role in delaying senescence
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. and the efficacy of § green tea extract against tﬁe 11p1d
peroxldatwe damage of cell membrane is known

<

usmg these chemicals as the mampulatrve agents o

MATERIALS AND METHODS

Experiments were carried out Wwith freely harvested
seeds of Phaseolus coccineus!Lam. obtained from
the office of the principal pgricultural officer,



Darjeeling. All experiments were carried out
following the methods of Halder and Gupta (1980).
The seeds were surface sterilized with 0.1% HgCl,

of deionised distilled water for 16 hrs. The estimation
was done following the method of Mc C ready eral.
(1950). Extraction of RNA was made from seed

for 90 seconds and all the seed lots were separately kernels following the method described by Cherry

presoaked in an aqueous solution of ascorbic acid

'(1962) and the quantitative estimation of the same

(100,300 and 500 pg/ml), melatonin (100,300 and  was done as per the method of Markham (1955)
*500 pg/ml) and green tea extract (100,200 and 500 modified by Choudhury and Chatlerjee (1970).

ug/ml v/v) prepared by borlmg 15 gms of green tea |

'~ obtained from Camellia sinénsis in 3007mi of distilled”

. Extraction of DNA was made from the seed kernels . _ .,

"in'the same way as that of RNA and the estimation ,

water for 10 minutes, cooling the sameinaclosed was done as per Plummer (1979). To analyse .

container for |5 minutesfollowed by filtration. The

. pretreatment was carried out for 12 hours and then

the seed lots were dried back to their original weight.

electrical conductivity 5 gm of seed lots of each -
treatment were-immersed in 25. ml. of deionised
distilled water for 16 hours at room temperature. .

A control*set was prepared in similar manner by Leakage of electrolytes was then measured from the
soaking the seeds in distilled water. Subsequently pooled seed leachate of the control and treated -

the pretreated seed lots were taken in separate cloth
bags and stored in a desiccator in which an
environment of 98.2% RH was imposed by keeping
250 ml of 5. 96% H_,SO, at the base of the desiccator.

* The experimental set was kept at room temperature -

-

.(20%£2°C), allowing -the seeds.to experience the .

accelerated ageing treatment. The H,SO, was

samples by & direct reading conductivity meter.

RESULTS AND DISCUSSION

The germination rate of Phascolus coccineus seeds

-steadily declined ‘with+increased duration of ~

accelerated ageing (Fig 2). However, the rate of this

changed periodically by quickly replacmg the acid " decline occurred at a slower rate for seed treated

to mamtam the desired RH within the desiccator for

with ascorbic acid, melatonin and green tea extract.
In this regard the effect of seed pretreatment with -

analyblb were made at 7- day intervalsi.e., ,after 0.7 melatomn was found to be the most argmf‘ cant The
and 14 days of accelerated ageing.

the pretreated seed ]ots (50 each) were. transferred
to separate petrldlsheb contammg f11ter~paper

' protem estlmatlan were taken from dehusked seeds.

Extraction of protein was made followmg the method

. of Kar and Mishra (1976) and the estimation was -

done. usmg fokncxoca.lteau reagent (Lowry-ef al.,-

beed ]eachate after rmmersmg I g of seed sample in -

20 ml of distilled waier for 24 hours. The estimation

control samples after 14 days of acce]erated agemg K
treatment (Table l) Hydrolysts of protem to ammo o

1976) which are the causes of protem dcpletron

was done with ninhydrin fol]owmg the method of However, the magmtude of the decline was

Sadasivam and Manickam (1996). The soluble
carbohydrate level was determined from the seed
leachate after immersing | g of seed sample in 20 ml

.
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substantlally]controlled in the antioxidant pre-
treated seed ?amples Of the chemical treatment

melatonin was found to be most effective.
i



" thetrend of soluble carbohydrae content.
:  the level of increase was much lower in the anti- . -
- ‘oxidant pre treated seeds(Table 1) In this case the - -

;
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sable 1. Effect of pretreatment with ascorbic acid (AA 100, 300 and 500 pg/ml) mgiéitonin (MT 100,300
" and 500 pg/ml) and green tea extract (GT 100,300 and 500 pig/ml v/v) on protein content (mg./gm) and
leaching of free amino acids (mg/gm/20 ml) from Phaseolus coccineus seeds under accelerated ageing

.................

content. However,”

conditions. (Values are mean +SE of 3 replicates)‘

o " Protein content " " Leaching of amino acids

Treatments _Days after accelerated agéMg Days after accelerated ageing h

A 0 KT 0 .7 . W

Control 4276040 3144041 - 27.120.11 39:087 924030 1384053

TAAID . 4161061 3664034 325028 204015 5402 92044

< AA300 Q1S3 3925114 343020 38027 6wa005 . 944037

AA 500 400£041 3703034 3042020 - 284023 58015 10.5:0.28.

i\ MT 100 35034 . 30.6:044 | 3864030 ' 374024 — 464033 ;,7.35:0.64"

© MT300 4305026 4026030 3832007 302024 514017 | 684030

- MT500 4164029 384023 3626020 368030  64:041 784060

D GTIO | 439:047 - 3415005 2824023 . 344010  BON0IL. - 1154015
GT300 4084059 2944011 _ 2?5.'4#0'.'38‘ 394030 9210207 - 12540,15
GT500 434:030  326:0.18  285:0.15 - - 4.0:0.14  870.10 11801

o A large increase in the "soluble - pretreated seSds (Fig 1). -

| oo Ios nd the magnitde of th sugar coment_ ROGAnG he changes in RNA leel, i

" showing positive cdrrelation with the duration of 'o!lqs_f{efl the de,plmmg ?renfi __ld‘er_at‘;cal'to, thos.e of

¥ b T e A T R e - protein content (Table 3). The present study clearly

 Enerense s o 0 b remarkty o i secq Showed thathe declining driftin RNA content was

lots treated with & iﬂ‘erentconcénﬁ#tionsofasco rbi¢ " gl_g_l.nﬁcantly slowed down in seed samples

" 'pre tfeatiment of seeds with melatonin was foundto - ., 1srelt P progrea -y‘;v deten Qratlonof
S L T T T e Phaseolus coccineus seeds. However; in melatonin:
‘be more effective than the other two chemicals used

" ’in ¢ontrolling the increase of amino acid level. A-

large increase in the electrical conductivity was

“observed in the pre-treated as well as the contro],

seeds after two weeks of accelerated ‘ageing.
However, the magnitude of the increase was
considerably slowed down in case of antioxidant

 gréei tea extract and ascorbic acid pretreated seeds

- the deterioration is largely checked. May be, these ~

pretreating substances stimulate the activity of free
radical scavenging enzymes. Melatonin, is a novel
chemical, used for the seijl deterioration studies,
which acts both as a radical scavenging agent and
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Table 2, Effect of pretreatment with different concentrations of ascorbic acid (AA 100,300 and 500 pg,
ml), melatonin (MT 100,300 and 500 pig/ml) and green-tea extract (GT 100,300 and 500 pg/ml v/v) on
leaching of soluble carbohydrates (mg/g/20 ml) from Phaseolus coccineus seeds under accelerated
ageing conditions. (Values are mean + SE of 3 replicates)

Days after accelerated ageing

, Treatments ' 0 7 14
Control 3.340.12 . 10.6+0.20 141201105
AAI00 312026 8.3+0.17 12.1£0.05
AA300 2.9+0.20 ~ 86£0.11 10.940.10
AAS00© - 328024 . 82005 . 1034025

- MT 100 324020 © 784010 11.00.26 .
MT300 304011 6.540.15 " 9.8:0.82
MT 500 2840115 C60t062 8.7+0.46
GT100 | 298020 8.70.70 12.4£0:15
GT300 2.9+0,05 89:0.38 10.6£0.22
GT500 3.440.56 ' 9.1£0.10 12.0+0.26

Table 3. Effect of accelerated ageing and pretreatment with ascorbic acid (AA 100, 300 and 500 pg/ml),
melatonin (MT 100,300 and 500 pg/ml) and green-tea extract (GT 100,300 and 500 pg/mlv/iv) on RNA
content (mg/g fresh wt) and spoolable DNA content (mg/g fresh wt.) of Phaseolus coccineus seeds.
(Values are mean + SE of 3 replicates). '

RNA content : DNA content

Treatment Days after accelerated ageing Days after accelerated-ageing

0 7 o 0 7" 14
Control ~ * 99543502  646:10958  423+122 1832020 141067 96036 °
AA 100 | 969+64.23 -, 71741948 57348080 - 194+0.15 .. 153%0.15 13.710.61;-“" :
AA300 " 95344109 633162 0 "580+7141 215151 1842053 1323020 .
AA 500 930+140.68  680+20.61 - 530+1.22 207+0.53  14.3+0.2] 114+0.11 ¢
MT 100 < 9735675 72942321 638£1671 1974070  17.2+041 14.10.14
MT 300 968+67.58 7114074 6015274  186£025 153030  129:02l
MT 500 943+1863  683£5035  564+6741 1794005  14.6:0.74 13.0+0.18
GT 100 964+27.54  T03+17.63 57242092 - 183+065  13.120.21 9.8+0.30
GT300 941+37.65  647+20.11 55142625 1724021  13.5+0.28 10.940.25
GT500 879£52.81 63042732 42644553 1844020 1424025 11.440.15
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Fig. 1 Effect of pretreatment with ascorbic acid (AA 100, 300, and 500 ug/ml), melatonin (MT .
100, 300-and 500 ug/ml) and green-tea extract (GT 100,300, and 500 ul/mhv/v) on electrical
conductivity(m mhos / 25 ml.) of pooled leachate from Phaseolus coccineus seeds under
accelerated ageing conditions.
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Fig. 2 Effect of accelerated ageing and pretreatment with ascorbic acid(AA 100, 300, and
500 ug/ml), melatonin (MT 100, 300 and 500 ug/ml) and green-tea extract (GT 100,300, and
500 ul/ml v/v) on percentage of germination of Phaseolus coccineus seeds.
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a preventive antioxidant (Reiter, 1998). Preventive
antioxidants arrest the formation of free radicals by
enzymatic decomposition of their precursor
molecules. Besides, melatonin reduces the activity
of pro-oxidant enzymes like nitric oxide synthetase
(NOS), which is implicated in the ageing process.

Despite several biochemical pointers
indicating the status of seed detesioration, the
mechanism of deterioration is still unclear. The
action of melatonin treatment strongly supports the
view that it protects DNA molecules, lipids and
- proteins from oxidative attack (Srinivasan, 1999).
- Another pretreating agent green tea extract is known
for its superoxide radical and hydroxide radical
scavenging properties. The components of green
tea mainly catechines like (-) epicatechin gallate and
(-) epigallocatechin gallate produced the strongest
protection against lipid peroxidation (Ramanathan
etal., 1995).

The present study showed that high RH
treatment rapidly accelerated the ageing of
Phaseolus coccineus seeds even under the short-
term agéing period of two weeks. The results indicate

showed that ascorbic acid, green tea extract ana
melatonin were mildly, moderately and substantially
effective respectively as a pretreating chemical for
seed preservation.
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