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Abstract: The Fungal quality of fresh shrimp collected from Ndibe-beach in Afikpo North Local Government
Area of Ebonyi State, Nigeria was investigated using standard microbiological procedures. A total of 60g
samples sourced from three vendors (A, B, and C) within the beach was used for the study. The shrimp samples
were categorized according to size into big, medium and small. These sizes were divided into head, body and
tail. The result of this study revealed that the average fungal loads are: 2.07x10% 0.39x10° and 0.79x10° for
head, body and tail respectively. Also five fungal isolates were identified which include: Aspergillus spp,
Fusarium spp, Penicillium spp, Rhizopus spp and Mucor spp. The result on percentage frequency of occurrence
of the fungi revealed that Aspergillus and Fusarium species have the highest frequency of occurrence of 8(25%)
for vendor A, Aspergillus at 7(28%) for vendor B and also Aspergillus at 7(27%) for vendor C while Rhizopus
species have the lowest frequency of occurrence at 4(12.5%), 4(16%) and 3(11.5%) for vendors A, B and C
respectively. These results showed that the fresh shrimp may have been contaminated either by the handlers
(mongers) or the environment the shrimp is gotten from and these can lead to food poisoning if not adequately
cooked before consumption.
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. Introduction

Shrimps are decapods swimming crustaceans classified in the infia order caridea. They are found near
the sea floor of most coasts including estuaries and in well, rivers and lakes. Marine species are found at depths
of up to 5,000m (16,000ft), [1]. Shrimps have high levels of omega 3 fatty acids and low levels of mecury [2].
High in calcium, iodine and protein, essential mineral and vitamins but low in food energy [3]. Shrimps based
meal is also a significant source of cholesterol from 122mg to 251mg per 100g of shrimps. Shrimps
consumption is considered healthy for the circulatory system because of the lack of significant saturated fat in
shrimps meaning that the high cholesterol content in shrimps actually improves the ratio low density lipid to
high density lipid, cholesterol and lowers triglyceraldehydes [4].

Shrimps are a small free swimming edible crustaceans with two legs. It is basically marine and
commonly found in estuaries and along coastal waters. However, its primary habitata is muddy bottom area
from inter tidal zone to approximately 110m with greatest density occuring at depths between 27 to 55m [5].

Brown shrimps are scavengers generally termed bottom feeding opportunistic omnivores which means
that they feed on most organic materials, dead plants and animal matter that they encounter at the bottom. They
consume some algae species. Invertebrates such as copepods, annelids, and mollusks [6 and 7].

Shrimps between the size of 65 to 100m in lenght become predatory, feeding on annelids, worms,
nematodes, and zooplankton larva [8]. Shrimps apart from being of great nutritional value to the customers also
serve as an ideal culture media for microorganisms which connotes spoilage. Despite all the benefits associated
with shrimps, one thing still remain clear and yet unsolved; shrimps are highly prone or susceptible to rapid
deterioration immediately after harvest, microorganisms are undoubtebly responsible for the spiolage of shrimps
and these microorganisms include bacteria and fungi. One important characteristics of microorganisms is that
they grow rapidly and increase in number [9].

Mold which belong to fungi grow well in moist condition. They take advantage of the moist condition
available and through the aid of enzymes which they posess, they weaken and penetrate the protective outer
layer of the shrimp and cause spoilage. It is almost always possible to detect a range of human pathogen on any
shrimp that has not received any microbial treatment [10].

Some of the pathogens may constitute part of the normal flora on the shrimp or be present as a result of
unavoidable contamination [11]. Also a normal micro flora of human can cause spoilage of shrimps by ways of
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contamination through handlers as they touch the shrimps with bare hands in the bid of harvesting and selling
the shrimps. Also shrimps spoilage based on microbial origin are mainly from the shrimp environment and in
this environment, contamination may occur as a result of the presence of microorganisms through faecal means
into water bodies. Fresh brown shrimps sold in the market do not undergo any form of microcidal treatment and
are not iced before sale. The shrimp mongers also handle them with bare hands durring transportation. Some
shrimp customers cook the shrimp whole while others remove the head and tail of the shrimp before
consumption. There is therefore need to acertain the microorganisms associated with this various parts of
shrimps and the health hazard associated with the type of microorganism. The knowledge of the type of
microorganisms help to control shrimp spoilage.

Aim of the study

To identify and isolate fungi associated with fresh shrimps sold at Afikpo Beach.

Objectives

1. To deterimine the frequency of occurrence of fungi in the Head, Body and Tail of the shrimp
2. To determine the safety of consumption of the shrimp

Il.  Materials and Methods
Study Area
The study was carried out in Ndibe beach, Afikpo North L.G.A in Ebonyi State South East Nigeria,
geographically it is located on latitude 6°N and longitude 8°E of the Greenwich meridian with the estimated
population of 156,611 according to the Nigeria 2006 census.
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Fig: 1: Ndibe bea?:"ﬁ (inver)in Afikpo North LI ent Area of bonyi State.

Materials
Materials used for this study are in a detailed list shown on appendix I.
Media Preparation
All the media used were prepared according to the manufacturer’s specification as shown in the appendix II
Collection of Samples

60grams of fresh shrimp each were purchased from four different vendors within Ndibe beach market
the Shrimps were immediately transported in a sterile plasticbags with ice block to the Microbiology laboratory
unit of Ebonyi State University for identification and analysis.
Sample Identification

The fresh shrimp sample was identified as Macrobranchium vollenhouenii by Mr. Uho Cosmos, a
taxonomist in Applied Biology Department of Ebonyi State University.

F

Fig 2: Pictures of fresh harvested shrimps from Ndibe beach

DOI: 10.9790/3008-1104027074 www.iosrjournals.org 71| Page



Fungal Quality of Fresh Shrimp Sold at Ndibe-Beach in Afikpo, Ebonyi State.

Analysis procedure

The shrimp from each of the three vendors were aseptically divided into head, body and tail with a
surgical blade. Each part was pounded using a sterile porcelain mortar and pistle and kept differently. A 10g
portion of each (head, body and tail) from the different vendors was weighed out and homogenized with 90ml of
peptone water for 10mins. 1ml each of dilution five (5) of the homogenate was pour plated on Sabouraud
Dextrose Agar (SDA) and incubated for 72hrs at 37°C. Discrete colonies were counted and subcultured onto a
fresh SDA plates inhibited with chloramphenicol and incubated for 3-4 days after which the plates were
examined.

Characterization and identification of fungi isolate
The fungi isolate were identifed on the bases of colonial morphology followed by microscopic
examination after lactophenol staining.

Lactophenol staining

Little portion of the fungal isolate was mixed in a drop of lactophenol cotton blue stain made on a clean
grease free microscopic slide using sterile wireloop, a smear was made and covered with a sterile cover slip. It
was observed under the microscope using x10 and x40 objective lenses for detection of features as hyphae,
mycelium and spore [12].

I1l.  Results

The result of total plate count of fungi from fresh shrimp collected from Ndible beach in Afikpo North
Local Government Area of Ebonyi State Nigeria is shown in table 1. It revealed that the average fungal colonies
from different sample parts are 2.07x10°, 0.39x10° and 0.79 x10° for head, body and tail respectively.

The result on the descriptional features of the fungal isolates from the shrimp is shown in table 2. It
shows that five (5) fungal isolates were identified which include Aspergillus species, Fusarium species, Mucor
species, Penicillum species and Rhizopus species. All the fungal isolates are Lactophenol positive.

The result on the percentage frequency of occurrence of the fungal isolates from the shrimp collected
from three vendors is shown on table 3. It revealed that for vendor A, Aspergillus species and Fusarium species
have the highest percentage frequency of 8(25%) respectively while Rhizopus species has the lowest
percentage frequency of 4(12.5%).

For vendor B, Aspergillus species have the highest frequency of 7(28%) while Fusarium species and
Rhizopus species have the lowest percentage frequency of 4(16%) respectively.

For vendor C Aspergillus species have highest percentage frequency of 7(27%) while Rhizopus species
have the lowest percentage frequency of 3(11.5%). In summary, Aspergillus species has the highest frequency
and Rhizopus species have the lowest frequency in all the samples surveyed.

Table 1: Total plate count of fungi from fresh shrimp

Source No of colonies counted Fungi count x10° (cfu/ml)
HA 250 2.50
HB 186 1.86
HC 186 1.86
BA 36 0.36
BB 32 0.32
BC 50 0.50
TA 120 1.20
B 80 0.80
TC 36 0.36

Average fungi count for head, body and tail are 2.07 x 10°, 0.39 x 10%and 0.79 x 10° respectively.

Key: HA - Head from vendor A
HB - Head from vendor B
HC - Head from vendor C
BA - Body from vendor A
BB - Body from vendor B
BC - Body from vendor C
TA - Tail from vendor A
B - Tail from vendor B
TC - Tail from vendor C
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Table 2: Descriptional features of fungi isolates

SIN | Colour Consistency Microscopy features Lactophenol Suspected
cotton blue fungal isolate
1 Nearly green Grey fluffy mycelium chains of single cell + Penicillium
Conidia spherical, rod and species
regular in size
2 Greenish Rough walled Flask Shaped Phialides, + Aspergillus
brown, white to | forming long dry chain | Conidia in chain and species
black branching at 45%
3 Whitish to Dark, rough raised Brand hyphal freely spread + Mucor species
grayish irregular and ribbon like
4 Pale brown to | Fluty, rose or Irregular Conidiosphore and + Fusarium
dark brown purple pigment on | in Clusters species
surface
5 Black Cotton like Irregular + Rhizopus
sporangiosphore, species
contains root like Rhizoids
Key: + = positive
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Figure 3: Percentage frequency of occurrence of fungal isolated from fresh shrimp from vendor A, B and C.
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IV.  Discussions

High fungi isolates was observed in the fresh shrimp sample this is attributed to improper handling and
contamination from the shrimp environment. The result shows that Aspergillus, Penicillum and Fusarium
species are higher in number on the shrimp; this is in line with the study carried out by Lidiane et al., (2011),
[13], who reported that the highest genera of fungi that attack Litopenaeus vannamei shrimps are Aspergillus,
Fusarium and Penicillin species.This is also in line with Obire et al., (2011), [14], that reported to isolate
Penillium, Fusarium, Aspergillus, Rhizopus, and Mucor from shrimp before and after detoriation. Most of the
fungi species isolated have been separated as mycoses agent in human causing skin infections, Aspergillosis,
liver furor, fungal balls in the lungs ,chronic productive cough and haemoptyes bronchial asthma, infection of
the ear or paranasal sinuses, necrosis and eventual abscesses and varicose dermatitis, a chronic human mycosis
[15].

Aspergillus species was the most prevalent species in all part of the shrimp and the most powerful
fungal species to produce aflatoxins which are mycotoxins with carcinogenic potentials. The findings of this
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study showed the poor fungal quanlity of shrimp. These fungi have been associated with the spoilage of fresh
shrimp.

V. Conclusion

This study present a significant diversity of culturable fungi in fresh shrimp sold in Ndibe beach in
Afikpo North Local Government Area Ebonyi State as at that time of this study. The presence of these fungi in
the shrimps is attributed to contamination from the environment and from shrimp handlers (mongers). Also
some of these fungi are normal flora of the shrimp which unfortunately happens to be opportunistic pathogen or
pathogens of humans. The maintenances of high personal and environmental hygiene as well as proper heating
and cooking will improve fresh shrimp quality and reduce food borne diseases it is important that brown shrimp
and other sea food product be properly and adequately cooked, Also unfavorable conditions should be created to
prevent fungal growth, such condition are regulation of water holding capacity of the food, temperature and pH.
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