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Control of fungal deterioration in oil cakes using chemicals 

R. Naseemal and K. I. Wilson 
Department of Plant Pathology 
College of Agriculture, Vellayani-695 522, Kerala 

Oil cakes are traditionally and 
widely used as manure for growing 
plants and are the major constituents 
of cattle and poultry feed. They are 
also used in the manufacture of certain 
adhesives and paints. Edible oil cakes, 
especially from groundnut .serve as a 
good source of protein and are utilized 
for the .manufacture of some biscuits 
and baby foods. 

Deterioration by microorganisms 
is a, serious problem encountered in 
the storage and transport of oil cakes 
and fungi are the major group res-
ponsible for the spoilage (Philip, 19'Z8; 
Ogundero, 1980; Nusrath and Nandi, 
1983). Some of these fungi include 
~ispergillusflavus, A. niger, A. terreus, 
A, candidus, Chaetomium virginicum, 
Cladosporium herbarum, Mucor pusil-
lus, Penicillium viridication and Rhi-
zopus stolonifer. It has been estimated 
that at least 10 per cent of coconut 
products is lost as a result of micro-
bial activity (Subrahmanyan et al., 
1965). 

The usefulness of certain chemi-
cals to control mould growth in stored 
products has been tested (Subrah-
manyan et al., 1965; Bland, 19'I'I: Philip, 
1928; Sreemulanathan et al., 1980 and 
Niza, 1981). The present study, there-
fore, aims at minimising the deterio-
ration of different oil .cakes during 
storage using different chemicals. 

Materials and Methods 

The efficacy of the following che-
micals was tested for their ability to 
control deterioration of oil cakes by 
fungi. 

1. 
2. 
3. 
4. 
5. 

Chemicals Concentration 
(per cent) 

Boric acid 
Calcium propionate 
Sodium chloride 
Sodium carbonate 
Sodium bicarbonate 

1.5, 
0.3, 
3.0, 
2.0, 
2.0, 

2.0 
0.6 
4.5 
3.0 
4.0 

The oil cakes of coconut, ground-
nut and sesamum were taken for the 
study. The chemicals were finely 
powdered and mixed with equal quan-
tity of talc. One kilogram of oil cake 
was thoroughly mixed with the chemi-
cal and stored in small gunny bags 
(50 cm X 50 cm) under laboratory con-
ditions. Five replications were kept 
for each treatment and control obser-
vations on the growth of fungi and 
their population were taken upto six 
months. Estimation of fungal popula-
tion was carried out using Peptone 
Dextrose Agar with Rose-bengal and 
streptomycin (Timonin, 1940). 

Results and Discussion 
Oil cakes treated with various 

chemicals and stored in gunny bags at 
room temperature (28±2°C) did not 
show any fungus growth upto 60 days, 
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whereas in the untreated cakes myce-
lial growth was visible during the 
first month itself. Those treated with 
calcium propionate (0.6 per cent) were 
free from fungus growth throughout 
the period (180 days) of observation. 
Oil cakes treated with sodium bicar-
bonate (4.0 per cent) were found to be 
free from mould growth upto 120 days. 
Calcium propionate (0.3 per cent), 
sodium chloride (4.5 per cent), or 
sodium carbonate (3.0 per cent) could 
keep the oil cakes without any fungus 
growth upto 90 days of observation 
(Table 1). 

Observations on the population of 
fungal propagules in the oil cakes 
treated with chemicals revealed that 
viable propagules were present in the 
samples throughout the period of 
observation. Wide variation was 
noticed in the population of fungi pre-
sent in the samples treated with diffe-
rent chemicals. Oil cakes treated with 
calcium propionate had the minimum 
number of fungal propagules. Samples 
kept as control had the higher popula-
tion of fungi than the treatments at all 
periods of observation. Lowest popu-
lation of fungi was observed in oil 
cakes treated with 0.6 and 0.3 per cent 
calcium propionate the values being 
5.79 X 10'/gm and 8.17 X 10'/gm, respe-
ctively. The population of fungi in 
oil cakes treated with sodium bicarbo-
nate (4.0 per cent) was 9.61 

x 

10'/gm, 
and in the untreated cakes, 22.04 X 
10'/gm. 

Statistical analysis of the data 
revealed that the effect of chemicals, 
periods of .observation and interaction 
between oil cakes, chemicals and peri-
ods of observation were significant. 

Calcium propionate (0.6 per cent) was 
significantly superior to all the other 
chemicals tested. The fact that there 
was no fungal growth upto 180 days in 
calcium propionate treated oil cakes 
and upto 60 days in those treated with 
the other chemicals indicated that 
these chemicals were able to suppress 
the growth of contaminating fungi to 
varying periods of time; calcium pro-
pionate being the most effective in 
this regard. Paster (1979) and Vanselow 
et al. (1985) reported suppression of 
fungal growth due to the addition of 
calcium propionate in poultry feed 
materials. 

Summary 
The following chemicals, viz; Boric 

acid (1.5 and 2.0 per cent), calcium pro-
pionate (0.3 and c0.6 per cent), sodium 
chloride (3.0 and 4.5 per cent), sodium 
carbonate (2.0 and 3.0 per cent) and 
sodium bicarbonate (2.0 and 4.0 per 
cent) were tested to study their ability 
to control deterioration of oil cakes 
namely, coconut, groundnut and sesa-
mum by fungi. Oil cakes treated with 
various chemicals and stored in gunny 
bags at room temperature (28+_ 2"C) 
did not show any fungus growth upto 
60 days, whereas in the untreated 
cakes mycelial growth was visible 
during the first month itself. Those 
treated with calcium propionate (0.6 
per cent) were free from fungus 
growth throughout the period (180 
days) of observation. Oil cakes treated 
with chemicals revealed that samples 
kept as control showed higher popu-
lation of fungi than that in the treat- 
ments. Oil cakes treated with calcium 
propionate had the minimum number 
of fungal propagules. 
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Table 1. Effect of chemicals on the growth of fungi on oil cakes 
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Sl. Concen- Oil Fungal growth after (days) 
No. Treatment tration cake 

(%) 30 60 90 120 150 180 

1. Boric acid 1.5 C — — + + + + 

S — — — + + + 
2.0 C — — + + + + 

G — — — — + + 
S — — — — + + 

2. Calcium 0.3 C — — — + + + 
propionate G — — — + -it 

S — — — + + + 

G — — — — —

S — — — — — —

3. Sodium 3.0 C — -}- -{- -}- + 
chloride G — — — -{- + + 

S — — — + + + 

4. Sodium 2.0 C — — -f- + -}- + 
carbonate G — — — + + -}-

3.0 C — — — + + + 
G ._ .— ._ — — -I-
S — — — — + + 

5. Sodium 2.0 C — — + + + f 
bicarbonate G — — — + + + 

S — — — + + + 

G — — — + + 
S — — — — + + 

Control C + -I- -~ -f- ~- -t-

C —Coconut 
G —Groundnut 
S — Sesamum 

— Fungus growth absent 
+ Fungus growth present 
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