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ABSTRACT

The influsmce of post-harvest drying practices of groundnut
followed by the farmers in Temil Nadu in relation to the ‘development
of myceflora and aflatoxins has been studied. Samples from aix Farm
holdings harvested undsr different weather conditions were stqdiﬁd
for per cent mcisturs, mature/immeture pod ratio, - fungai flora and
aflatoxin conteit. The moisturs content of fresh' pods ranged. from
22-36%. The pen cent incidence .of fungl ranged from 4-34% deponding
tpon the deying conditions snd included toxigenic Aspergilli, Penicillia
app. and various fisld Fungi. Afletoxin Bi in detscted From the 3rd
day after stripping of the pods and the contents were in the renge
of &0-95 wofkg end 75-215 pg/ke in tho conteminated shells and kernela
reapectively. Tﬂa immature and shfiuallad podn constituted about 20-48%
end uere contaminated with tha fungi 2-3 fold hssvily than the matured
pods.

KEY UCRDS: ﬂznunﬂnut, Post-larvest practices, Aflatoxin.

Aflatoxin contamination invasion and toxin production,
in groundaut due to fungl, Harvesting, drying and storage
especially Aspergillus flavus practices vary from region to

is a serious problem. The conta-
mination may uccﬁr in the field
at any stage of pod developmént
due to stress conditions and
especially during harvesting,
drying and storage periods
depending -on the agronomic and
post-harvest practices. Several
studies have been made to in-
vestigate the |
mycotoxin  contamination in
groundnul duringi harvest and
storage, drought,

damage during . harvest, fungal

fungal . and-

mechanical |

region and have direct relevance
to the fungal invasion and
consequently toxin - production
in groundnut pods.

In Coimbatore and Periyar

districts of Tamil Nadu, where

this study was made, the harves-
ted pods are usually heaped on
the field itself in many cases

at ‘least for a few days, when

the weather conditions are un-
favourable for drying. If rain

was anticipated during


https://doi.org/10.29321/MAJ.10.A01914

Jonuary,; 1990
harvesting, the pulled out
plants as well as pods are

covered with palmyrah leaves,
gunny bags and/or fresh haulm
themselves to prevent wetting
of the pods. Turther, it is a
common practice to heap the
drying pods every evening and

to spread them out next morning

for further dryirg. A study was
therefore undertaken to investi-
gate the influence of post-
harvest practices in relation
of fungal flora and aflatoxin
production in this region.

MATERTALS AND METHODS

COLLECTION OF SAMPLES

" The samples of pods and
haulms were collected from six
farm-holdings at Sokkanur
village, Palladam taluk, Coimba=
tore distriet (farm A to D) and
at * Kavilipalavyam village,
Sathyamangalam +aluk, Periyar
district (farm £ and F). The
study inecluded both bunch (var
THMV' 2) and spreading (local)
types grown rairfed during the
August-December season of 1983.
The samples werz collected on
the day of pulliag and on every
alternate days -except in the
case of holding “A. Sampling of
pod and haulm was done as
described by Jones (1972).

The moisture contents of
the pods and kernels were
determined by dryimg to constant
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weight in am oven at 110°C.
The mature/immature pod ratio
was calculated by counting 100
pods in triplicate. '

ISOLATION
OF FUNGI

The fungal flora associated
with the shell, kernel and haulm
were isolated, Identified and
their per cént incidence recor-
ded. This was carried out after
surface sterilization of the
materials with 0.1%7 mercuric
chloride solutien for 2 minutes
washing with sterile water
thrice and plating them om 25
ml of Czapekis agar medium in
petridisheés. A minimum of 100
number in each’ of shells,
kernels and hawvlms was plated.
The inocelated petri dishes were
incubated at room temparature
for 5 days and the number of
colonies pf different fumgl was
recorded.” The identification
was carrifed ouf after bringing
them inte pure culture following
the procedure of Raper and
Fennel (1973). The toxin produc-
ing ability of the isolates was
assessed on autoclaved rice
medium according to Shotwell
et al, (1966).

ARD  IDENTIFICATION

AFLATOXIN ANALYSIS

Fifty pgram portions of
defatted groynd materials of
kernelg, shells or haulms were
extracted with aqueous chloror
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form in duplicate as described
by Jones (1972). The chloroform
extracts were concentrated Dby
distillation im  wvacuo :aqd
stored in refrigerator in amber

coloured vials until analysis.

The separation of aflatoxins
was carried out on silica
gel G by thin layer chromato-
graphy method. Initially, a
qualitative screening of each
extract was carried out to
detect the presence of any UV
fluorescing substance including
aflatoxins on .chromatoplates.
The samples which  sghowed
fluorescence undér UV light were

cleaned on silica gel column
according to Jomes (1972).
Estimation of aflatoxine was

then carried out with internal
and extermal standards, and
by diluting ths extracts to
extincetion.

RESULTS AND DISCUSSIOH

The inital moisture content
of fresh pods ranged from 23
to 36 per cent except in .the
first sample of: farm A which
was collected from the heap 3rd
day after harvest. There was
North-East monsvon rain when
farms A to D were harvested and
dried, while farms E and F were
harvested and = dried = during
normal sunny days. The results
of moisture (not shown) indi-
cate that there was no uniform
and rapid drying in the case

little reduction
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cf farms A to D. Pods of farms
C and ‘D were heaped. for the
first 2 days after striping due
to' rains and hence there. was
in moisture
level at least for the first
two days. It took eight days
for the pods of farms A and B
to . reach safe moisture level
(8%). Pods of farms C and D
dried slowly and reached a
moisture content of 12 per cent

only after 10 ﬂiys and subse-
quently sold out by the farmer.
Pods of farms E and P dried

rapldly and reached the safe
moisture level in 6-7 days
period,

The. per cent incidence of
fungli in the samples of diffe-
rent farm holdings: at wvarious
stages of drying are given in

‘Table 1. The incidence of fung?

was greater on kernels followed
by shells and haulms. The pre-
dominant fungi observed on
kernels were Aspergillus flavus,
A.parasiticus, A.niger, Penlcil~-
livm spp. Rhizopus stolonifer
and- Diplodia mnatalensis. The
per cent incidence was higher
in heaped pods which were dried
slowly (C and D) followed by
normally dried pods (A and B),
The pods (E and F) which dried
rapidly showed lesser imcidence
of fungi and included only
D.natalensis, A.niger and
Penicillium spp.
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A.niger, R.stolonifer,Scle-
rotium rolfsii; D.natalensis
and Macrophomina:phaseolina were
identified on ' shells. Field
fungi such as: S.rolfsii and
Rhizoctonia  bataticola = were

noted on haulmg besides stray
occurrence of A.flavus. It is
interesting to jmote that the
fungal incidence in general was
greater in the, pods collected
en the 3rd and Sth days -of dry-
ing, The higher incidence of
aflatoxin producing fungi
can be attributed to  various
factors such as drought stress
as these crops Vere grown rain-
fed, the favdﬁrgﬁlg\ moisture
content and temperatute inside
the heap. Storing of under<dried
pods usually  iIncreased “.the

temperature inside the heap.

L1
k1

The immature and shrivel=",

led pods constituted about 20-
48% of the samples collected
in 21l cases (A-F). It has been
found that the Iimmature pods
were, in general, affected 2-3
fold heavier than the matured
ones by fungl such as Macro-
phomina phaseolina, S.rolfsii,
R.stolonifer, A.niger and Peni-
cillivm spp. (Table 2).

The a&aflatoxin levels in
various samples are shown in
Tsble 3. Pads nf fzrm C and D
that were initially heap stored
and got acecidently wet due to

dried
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rain showed aflatoxim Bi up to
215 pg/kg. The toxin was present
both in the kernels and shells,
the former containing at least
twice the amount as that on the
shells. The samples collected
initially from all the holdings
did not show any toxins; how-
ever storage of wet produce
in heaps during initial two days
led to heavy fungal incidence
and elaboration of toxin due
to favourable molsture and
temperature conditions. Despite
the presence of several fungi
there was no toxinm produced on
the pods of farm A and B which
were dried mnormslly. Samples
of farm E and T harvested and
rapidly under sunny
weather did not show even traces
of toxin when compared to other
cases., Subramanian and Rao .
(1974) and Mehan and MecDonald
(1983) found citrinin in a
number of damaged parts of rainy
season groundnuts. However, no
citrinin was detected in our
study as there was little mecha-
nicle damage to the pods. Under
tropical conditions aflatoxins
were detected 48 h after harvest
(Bampton,1963) whereas aflatoxin
Bi was detected by the 3rd day
cef drying in this study.

The results of this study

corroborate the observations
of - Jackson (1967) and
McDonald and Harkness (1964)
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Tabla 2. Per cent maturity and fungal incidence in groundnut pods

Pod meturity Per cent fungal incidence

e Fam maturs % immature % mature pods  immature poda
14 A 70.0 30.0 25.0 51.7
2. B 1.2 Zﬂaﬂ a8.1 61.5
3, 0.4 19.6 75.7 18.9
de 1] - P 48.1 20.4 &64.0
O (0.2 39.8 12.3 43.0
6y F 39.4 16.5 ' 23.9

0.6

Correlation coefficient betwsen immature pods and fungal incidence = 0.55R8#%
(Significant at p = 0:01)

Tadle 3. Aflstoxin level in drying groundnuts
Aflatoxin Bi ug / kg*

Days of harvest Farm C Farm D
Kernal Shell Kernal Shall

3 17 60 75 4

5 175 85 132 85

7 202 | 165 o0

g 215 o4 170 88
* Mean of tuo apalysis
that the slowly dried pods had dinvasion by A. flavus
high levels of aflatoxin and tham the rapidly dried
higher  percentage of seed pods.
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