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ABSTRACT

This present study elucidated the effect of Aspergillus niger, Rhizopus stolonifer, Rhizo

mucorpusillus and Aspergillus fumigates isolated from vermicast on the proximate composition

of jack fruit peel. The proximate composition which includes crude protein, crude fat, crude

fiber, moisture content, and ash content after SSF were computed.

Among the four fungal organisms tested, R. stolonifer had enriched the proximate

composition of jack fruit peel. Overall, the increase in crude protein led to the increase of ash

content, crude fat and crude fiber content and a reduction in the moisture. Meanwhile, the

reduction in crude protein resulted to the increase in moisture content and decrease in ash

content, crude fat and crude fiber content of the substrate.

INTRODUCTION

Many  cellulosic  wastes  from
agricultural crops and fruits have been
investigated as substrate for the production of
protein enriched animal feeds. During the
process, these cellulosic waste products are

rich in nutrients which could support

microbial growth, further, can be turned into
an  enriched alternative  feeds by
microorganisms [1, 2, 3].

Jackfruit (Artocarpus heterophyllus
Lam) which belongs to the Moraceae, bear

fruits which consist of bulb (the fleshy edible
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region). Its fruit is known as a good source of
vitamins, amino acids, and minerals [4, 5, 6,
7]. Meanwhile, like any other fruits its peel
are not edible, no commercial use and adds
up to the world’s agricultural waste. In a
recent study of Soetardji [8] revealed the
potential of jackfruit peel waste as source of
bio-oil and Zhang et al [9] showed the anti-
oxidant potential, total phenolic and
flavonoid content. With this, the present
study was conducted primarily to evaluate
the effect of the fungi isolated from
vermicast on the proximate composition of
jack fruit peel waste. Thus, this would lead
further to the utilization of both the fungi and
the fruit peel as an alternative food source.
MATERIALS AND METHODS

The study was carried out following
the procedure by Valentino et al/ [10], with
some modifications.
Preparation of the Culture Media and
Subcultures

Thirty-nine (39) grams of Potato
Dextrose Agar were suspended in 1 liter of
distilled water. This mixture was heated
while stirring  continuously to  fully
homogenized all the components, half of this
was contained in a flask sealed with cotton
plug and aluminium foil while the other half

was placed on test tubes sealed also with

cotton plug. Then, to totally eradicate the

possible microorganisms present in it, it was
sterilized using an autoclave at 121° C, 15 psi
for 30 minutes.

After sterilization, the prepared media
on the test tubes were slanted. Then, the
fungal isolates were aseptically inoculated to
come up with subcultures. They were
incubated and grown for seven days.
Preparation of Substrates

The jackfruit peel was collected from
Brgy. Linglingay, Science City of Mufioz,
Nueva Ecija, Philippines. They were sun-
dried and pulverized into powdered form.
One hundred (100) grams of the dried
jackfruit peel were placed in a clean wide
mouth bottle and 200 ml distilled water were
poured to the substrate. They were then
sterilized at 15 psi at 121°C for 30 minutes.
Preparation and Inoculation of the
Myecelial Disc

The previously prepared media were
then poured into the petri plates. Then, each
fungal collection was aseptically inoculated
into the plated media, grown and incubated
for seven days. After the mycelia had fully
ramified the disc, each fungal isolates were
aseptically inoculated into the substrate using
a sterile 10 mm cork borer and an inoculating
needle. The inoculants were allowed to grow

in the substrate for 20 days at room
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temperature maintaining its moisture content RESULTS AND DISCUSSION

of 60-65 %. After 20 days of SSF, the varying

Harvesting and Drying effects of Aspergillus niger, Rhizopus
After 20 days of solid state stolonifer, ~ Rhizo  mucorpusillus  and

fermentation, the cultures were sterilized at
15 psi, 121°C for 30 minutes. They were
spread in a clean paper individually and air
dried for seven days. Dried samples were
pulverized using sterilize mortar and pestle.
Samples were sent to Lipa Quality Control
Center, Bocaue, Bulacan for the analysis of
crude protein content (CPC). The fungal
enriched jackfruit peel served as the final
CPC. Whereas, the CPC of the inoculated
jackfruit peel served as the initial CPC. The
increase in CPC of the jackfruit peel was
computed using the following formula:
% increase in protein =

Final % CPC—Initial % CPC
Initial % CPC

X100

Proximate Composition

Jackfruit peel (250 g) were sent to
Lipa Quality Control Center, Bocaue,
Bulacan for the proximate analysis of its
nutritional content including crude protein,
crude fat, crude fiber, moisture content and
ash content. Moisture content, ash content,
crude fiber, crude fat and crude protein were
based on the guidelines of the Association of

Official Analytical Chemist [11].

Aspergillus fumigatus in the crude protein,
ash content, crude fiber, moisture content,
crude fat, total carbohydrates and total
energy values of the jackfruit peel were
recorded (Table 1). Proximate composition
of the substrates will determine microbial
growth and proliferation which will further
caused enrichment or deterioration of the
primate composition of the substrate. Also, it
was found that the mycelial yield of fungal
biomass varies depending upon the substrates
and the organisms used [12].

For the ash content, increment was
observed when treated with R. stolonifer and
R pusillis  with 6.80% and 6.53%,
respectively. For the crude fiber, a significant
reduction was observed when treated with 4.
niger with 18.60% and an increase when
treated with R. stolonifer with 23.47%.
Additionally, increase in moisture content
was recorded in all treated jackfruit wherein
the highest moisture content was obtained in
A. niger and A. fumigatus with 26.14% and
27.59%. For the crude fat increment was only
observed in R. stolonifer and R. pusillus with

8.43% and 8.17%, respectively. Finally for
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the crude protein, R. stolonifer led to an

Table 1: Proximate compositionof fungal enriched jackfruit peel

increase which resulted to CPC of 7.25%.

CRUDE CRUDE
TREATMENTS ASH FIBER MOISTURE | CRUDE FAT | pooon
Uninoculated jackfruit peel 5.58 20.50 8.23 747 6.52
A. niger- treated jackfruit peel 5.72™ 18.60" 26.14" 571" 6.26™
R. stolonifer- treated jackfruit peel 6.80° 23.47" 10.78" 8.43° 725"
R. pusillus- treated jackfruit peel 6.53" 20.91™ 12.38" 8.17" 6.63™
A. fumigatus- treated jackfruit peel 571" 18.79"™ 27.59™ 6.08™ 6.28™

* means significant compared to control; ** means highly significant compared to control; ns means not significant compared to control.

Results of the study, coincides with
various studies wherein increase in the crude
protein content of the substrate can be
accounted torapid fungal growth and
proliferation of the fungal biomass in the
form of proteins [13, 14]. Also, similar
results on the improved nutritional contents
of the substrates by R. stolonifer was
illustrated by Lateef e al. [15]. On the other
hand,

reduction of CPC of the substrates [16].

production of proteases caused
Meanwhile, change in ash content is
directly proportional to that of crude protein
wherein the higher the ash content is the
higher the crude protein is and vice versa.
And the increase in ash content can be
attributed to the biosynthetic or hydrolytic
mechanisms increasing the inorganic mineral
elements of the substrate [17, 18, 19, 20].
Varying effect of fungi on the crude
fiber of the substrate is in due to cellulose
degrading enzymes [21, 22, 23, 24]. And the
increase in crude fat can be attributed to

transformation of carbohydrates to fat during

the fermentation process and their ability to

synthesize fatty acids and other unsaturated

lipids [25, 26, 27].

CONCLUSION

Considering the effect of fungal
isolates in the proximate composition of
jackfruit peel, R. stolonifer enhanced the
proximate composition of the substrate which
resulted to a higher value of ash, crude fiber,
crude fat, moisture and crude protein.

REFERENCES

[1] Nasseri, A. T., Rasoul-Amini, S.,
Moromvat, M. H. & Ghasemi. (2011).
Production of single cell protein from
fruits waste. American Journal of Food
Technology, 6(2), 103-116.

[2] Adoki A. (2008). Factors affecting yeast
growth and protein yield production
from orange, platinum and banana waste
processing residues using Candida sp.
African Journal of Biotechnology, 7(3),
290-295.

[3] Yabaya, A. & Ado, S. A. (2008).
Mycelial

protein  production by

IJBPAS, July, 2018, 7(7)

1404



Delos Reyes et al

Research Article

Aspergillus niger using banana peel.
Scientific World Journal, 3(4), 9-12.

[4] Swami, S. B., Thakor, N. J., Haldankar,
P. M. &Kalse, S. B. (2012). Jackfruit
and its many functional components as
related to human health: a review.
Comprehensive Reviews in Food Science
and Food Safety, 11(6), 565-576.

[S] Haq, N. (2006). Jackfruit (Artocarpus
heterophyllus) 1in tropical fruit trees,
edited by Williams J. T., Smith, R. W.
and Dunsiger, Z, Southampton, UK:
Southampton Centre for Underutilised
Crops, University of Southampton.

[6] Narasimham P. (1990). Breadfruit and
jackfruit.  Fruits of tropical and
subtropical origin Lake Alfred, Florida,
Florida Science Source, edited by Nagy
S., Shaw, P. E. &Wardowski, W. F.,
193-259.

[7] Asad, M. J., Asghan, M., Yaqub, M.
&Shahzad, K. (2000). Production of
single cell protein delignified corn cob
by Arachniotus species. Pakistan
Journal of Agricultural Sciences, 37, 3-
4.

[8] Soetaredjo J.P., Widjajja, C.,

Djojoraharjo 'Y, Soetardjo FE and

Ismadji S. (2014). Bio-oil from jackfruit

peel waste Procedia Chemistry 9; 158-

164.

[9] Zhang, L., Tu Z.C., Xie, X., Wang, H.,
Wang, Z.H., Sha, X. M. and Lu, Y.
2017. Jackfruit (Artocarpus
heterophyllus Lam.) peel: A better
source of antioxidants and a-glucosidase
inhibitors than pulp, flake and seed, and
phytochemical profile by HPLC-QTOF-
MS/MS. Food Chemistry, 1(234) 304-
313.

[10] Valentino MJG, Kalaw SP, Galvez CT
& Reyes RG. (2015). Mycota of
distillery yeast sludge as source of single
cell protein. Mycosphere 6 (3): 241-247.

[11] Association of Official Analytical
Chemists. (1995). Official Methods of
Analysis of the Association of Official
Analytical Chemists, 16th
Arlington, USA.

[12] Saeed, M., Yasmin, 1., Murtaza, M. A.,
Fatima, . & Saeed, S. (2016). Single

edition,

cell proteins: A novel value added food
product. Pakistan Journal of Food
Sciences, 26(4), 211-217.
[13] Raimbault, M. J. (1998). General and
microbiological  aspects of  solid
Electronic
Journal of Biotechnology, 1(3), 395-399.

[14] Ofuya, C. O. & Nwajiuba, C. J. (1990).

substrate fermentation.

Microbial degradation and utilization of

cassava peel. World Journal of

IJBPAS, July, 2018, 7(7)

1405



Delos Reyes et al

Research Article

Microbiology and Biotechnology, 6,
144-148.

[15] Lateef, A., Oloke, J. K., Gueguim Kana,
E. B., Oyeniyi, S. O., Onifade, O. R.,
Oyeleye, A. O., Oladosu, O. C. &
Oyelami, A. O. (2008). Improving the
quality of agro-wastes by solid-state
fermentation:  enhanced antioxidant

activities and nutritional qualities. World

Journal of  Microbiology and
Biotechnology, 24, 2369-2374.

[16] Jisha, V. N., Smitha, R. B., Pradeep, S.,
Sreedevi, S., Unni, K. N., Sajith, S.,
Priji, P., Josh, M. S. & Benjamin, S.
(2013).

Versatility of  microbial

proteases.  Advances  in
Research, 1(3), 39-51.

[17] Oladele, E. P. & Oshodi, A. A. (2008).

Enzyme

Effect of fermentation on some chemical

and nutritive properties of
berlandiernuttle spurge ad physic nut
seeds. Pakistan Journal of Nutrition, 7,
292-296.

[18] Oseni, O. A. & Ekperigin, M. (2007).
Studies on the biochemical changes in
maize wastes fermented with Aspergillus
niger. Biokemistri, 19, 75-79.

[19] Sanusi, G. O., Belewu, M. A. &
Oduguwa, B. O. (2013). Changes in
chemical

composition of Jatropha

curcas kernel cake after solid-state

fermentation using some selected fungi.
Global Journal of Biology, Agriculture
and Health Science, 2(2), 62-66.

[20] Corpuz L.P., David,E.S. &. Valentino,
MIJG. (2017). Crude protein content
profiling of onion stalk (A//ium cepa L.)
as influenced by endophytic fungi.
International Journal for Biology,
Pharmacy and Allied Sciences. 6(8).

[21] Gritzali, M. K. & Brown, R. D. (1979).
The cellulase system of Trichoderma:
Relationships between purified enzymes
from induced or cellulose-grown cells.
Advances in Chemistry Series, 181, 237—
260.

[22] Sheperd, A. C. & Kung J. K. (1996).
Effects of an enzyme additive on
composition of corn silage ensiled at
various stages of maturity. Journal of
Dairy Science, 79, 1767-1773.

[23] Nsereko, V. L., Morgavi, D. P., Rode, L.
M., Beauchemin, K. A. & McAllister, T.
A. (2000). Effects of fungal enzyme
preparations on  hydrolysis  and

subsequent degradation of alfalfa hay

fibre by mixed rumen microorganisms in

Feed Science and
Technology, 88, 153—-170.

[24] Tluyemi, F. B., Hanafi, M. M., Radziah,

0. & Kamarudin, M. S. (2006). Fungal

vitro. Animal

IJBPAS, July, 2018, 7(7)

1406



Delos Reyes et al

Research Article

solid state culture of palm kernel cake.
Bioresource Technology, 97, 477-482.

[25] Esabi, B. K. (2001). Production of single
cell protein from ram horn hydrolysate.
Turkey Journal of Biology, 25, 371-377.

[26] Oboh, G. & Akindahunsi, A. A. (2003).
Biochemical changes in cassava
products (flour & gari) subjected to
Saccharomyces cerevisae solid media
fermentation. Food Chemistry, 82(4),
599-602.

[27] Iyayi, E. A. & Aderolu, A. Z. (2004).
Enhancement of the feeding values of
some agro- industrial by products for
laying hens after their solid state
fermentation with Trichoderma viride.
African Journal of Biotechnology, 3,
182-185.

IJBPAS, July, 2018, 7(7)

1407



