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ABSTRACT

Snails contribute to the good health status of man as they are very rich in protein and
minerals. The impact of sale points on the nutritive value and health status of giant African
land snail, Archachatina marginata were investigated in this study. Snails purchased from
market, farm (snailery) and roadside were analyzed by standard methods for proximate
(crude protein, carbohydrate, ash, fibre and fat), mineral (Na*, K*, Fe2+,Ca2* and CI") and anti-
nutrient composition (tannin, saponin, alkaloids, oxalate and phytate). The total microbial
load and microorganisms on the snails flesh were isolated and identified by conventional
microbiological protocols. Snails sold at the farm had significantly (p<0.05) higher protein
content than snails from other sale points. There was no significant difference in the fat, ash,
carbohydrate and mineral composition of snails from the three sale points. However, snails
purchased from the roadside recorded the highest anti nutrients content, while snails from
the farm had the least. The total microbial load on flesh of snails sold at the market was
significantly lower (p>0.05) than other sites. Many bacteria and moulds were isolated from
the flesh of the snails from the three locations. It can be concluded that sale points
significantly influenced snails” nutritive and health status.
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INTRODUCTION

The contribution of snails to the health and
economic status of Nigerians cannot be
over emphasized. Snails are rich in protein,
minerals but are low in in fats. (Imevbore
and Ademosun 1988 and Idowu et al,
2008). The increase in awareness of benefits
derivable from snails has led to their
domestication in various housing units like:
pen , baskets cages and others. However,
supply of snails is yet to meet up with the
demand for its products locally and
internationally.

Economically, snails contribute to the

sustainability and maintenance of rural
families as 34 -76% of rural income was
derived from its sales (Adedoyin ef al,
2016). Ademolu et al (2012) compared the
nutrition values of snails from two rearing
systems. Snails from the wild (extensive
system) had more flesh protein, minerals
and vitamins than those raised in the
snailery because of easy access to different
types of food and large space.
Snail body is composed of three parts:
head, foot and the visceral mass. The shell
is made up of whorls of varying sizes and
mineral composition (Ademolu et al., 2016).
Although  all  snail parts  (shell,
haemolymph, flesh and visceral mass) are
useful industrially and domestically, only
the flesh is consumed by families in
Nigeria. However, best practices of
hygiene are required while handling and
processing snail flesh as its intestinal
content and fluid contain zoonotic
pathogenic bacteria like Yersinia pestis (
Ebenso et al., 2016).

Snails for human consumption are
derived from farms, the wild, market and
road side (Adedoyin ef al., 2016). These
locations exposed snails to situations or
factors that can affect their behavior and
physiology. The thrust of this study is to
evaluate the nutritive composition and
microbial status of snails sold at three
different points in Nigeria.

MATERIALS AND METHODS

Snail Samples Adult snails ( Archachatina
marginata) samples (+ 165.20g) used in this
study were gotten from three snails sales

points, namely : a market (Lafenwa market,
Abeokuta, Nigeria), a snailery (Forestry
and Wildlife Department, Federal
University of Agriculture,
Abeokuta(FUNAAB), Nigeria, snail pen)
and at a road side snail point (Ibadan-Ife
express Road, Osun state, Nigeria).
Twenty-five snails were purchased from
each site (making a total of 75 snails).

The purchased snails were immediately
transported in ice cooler to the laboratory
of Pure and Applied Zoology Department,
FUNAAB, where they were dissected by
methods described by Ademolu et al (2013).
The flesh samples were kept in the
refrigerator (-10°C) until further analysis.

CHEMICAL ANALYSIS

The proximate composition (crude protein,
fibre, ash, fats and carbohydrate) of the
snail flesh samples from three sales points
were determined using A.O.A.C (1990)
methods.

Anti nutrients (Tannins, saponin,alkaloids,
oxalate and phytate) and mineral (Na*,
K+ Fe?t, Ca2* and Cl) compositions were
determined by methods described by Udoh
et al (1995).

MICROBIAL ANALYSIS

Total microbial load and identification of
snail flesh samples from three sales points
were carried out following the methods
described by Gadi et al (2014).

STATISTICAL ANALYSIS

Data collected from experiments were
analyzed wusing One-way analysis of
variance (ANOVA) and separation of
significant means was done by Duncan
Multiple Range Test.

RESULTS

The proximate composition of snail flesh
samples from three sale points is presented
in Table 1. The crude protein content of the
snails varied from 15.68 to 21.44 %. The
snails bought at roadside had the least
value while those from farm (snailery) had
the highest value. Point of sales did not
significantly (p>0.05) affect the crude fat,
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ash and carbohydrate contents of snail

flesh.

Table 1: Proximate composition of snails from different sale points*(%)

Sample Moisture  Fat Content =~ Ash Content Crude Fibre Crude Carbohydrate
Content Content Protein Content
Content

Road side
snails 79.652 1.39 1.28 0 15.68¢ 2.02
Market
snails 77.842 1.53 1.41 0 17.21b 2.02
Farm
snails 72.32b 1.89 1.75 0 21.442 2.61
*Mean values in the same column having different superscript are significantly
(p<0.05)different

Table 2  presents the mineral concentrations across the three locations. It

composition of the snails from three sale
points. Na2t, K*, Fe?*, Ca?* and Cl- were
found in the flesh of the snails , but there
was no significant different (p>0.05) in their

is noteworthy that ClI- had a very low
concentration compared to other minerals

(0.011-0.016 mg/ 100g).

Table 2: Mineral composition of snails from different sale points (mg/100g)

Sample Na2 K+ Fe2* Ca2* Cl-

Road side snails  0.706 3.93 0.03 0.117 0.014
Market snails 0.719 3.77 0.027 0.119 0.011
Farm snails 0.726 3.86 0.034 0.125 0.016

Anti-nutrients were detected in the flesh of
the snails and their concentrations varied
significantly (p<0.05) across the three
locations (Table 3). Road side snails

recorded significantly higher levels than
snails from other locations. Similarly,
oxalate levels ranked highest in the snails,
followed by tannin, while phytate was the
least.

Table 3: Anti-nutrients composition of snail from different sale points (mg/100g)

Sample Tannin Saponin Alkaloid Oxalate Phytate
Road side

snails 16.85a 11.92a 27.69a 109.82a 6.54a
Market

snails 14.97 10.75b 22.82b 95.03¢ 4.84b
Farm

snails 10.56¢ 4.57¢ 18.44¢ 67.61b 2.29¢

*Mean values in the same column having different superscript are significantly (p<0.05)

different.

The total microbial load and identified
organisms from the snails purchased at the
three sale locations are shown in Table 4.
Snails from the farm and road side had
significantly (p>0.05) higher microbial load
than snails from the market. Different
bacteria and mould organisms were

isolated from the snail flesh. While some
organisms were common to snails from the
three locations, penicillin spp was peculiar
to snails from the farm.



Ethiop.].Appl.Sci. Technol. Vol.8 (2): 28-32(2017)

31

Table 4: Microbial load and microorganisms Identified from snails bought at different sale

points

Sample site Total microbial load

Microrganisms

Farm 2.19 x107b

Staphylococcus aureus, Escherchia coli, Baccillus

subtilis, Aspergillus niger, Rhizopus stolonifer,
Mucor mucede, Penicillum sp, Enterobacter sp,
salmonella sp

Roadside 2.82 x107a

Staphyloccus aureus, Streptobaccillus sp,

Enterobacterium sp, Rhizopus stolonifer, Mucor
mucedo, Enterobacter sp, Salmonella sp, Shigella sp

Market 8.64 x106¢c

Athrobacter sp, Staphylococcus aureus, Baccillus

subtilis, Streptobaccillus sp, Streptococcus sp,
Baccilis subtilis, Escherchia coli, Rhizopus stolonifer,
mucor mucede, Aspergillus niger, Enterobacter sp,
Salmonella sp

DISCUSSION

The crude protein of the experimental
snails from three sales points ranged from
15.68% to 21.44% which is very close to the
values earlier recorded by other snail
scientists ( Ademolu et al., 2012 and Idowu
et al, 2008). Snails are good source of
protein and compete favourably with other
conventional sources of animal protein like
beef, pork and mutton (Imevbore and
Ademosun , 1988). Similarly, the fat content
recorded for snails in this study agrees with
earlier values recorded for snails (Idowu et
al., 2008). The low fat content of snails
makes it ideal for everybody as it cannot
cause nor complicate cardiovascular
diseases. Snails from farm (snailery) had
significantly higher protein content than
snails from other locations. Type of
management  procedure  might be
accountable for this as snails raised at the
farms had access to good diets and space
which were not true for snails at the
roadside and market. Road side snails were
hung in ropes and starved until they are
purchased. Similarly, snails sold at the
markets are usually kept in baskets without
food for days which make them undergo
aestivation. Ademolu et al (2007) observed
that type of diets not only affected growth
but nutrient composition of the snails.
Furthermore, exposure to continuous sun
heat at the road side might have denatured
the body protein of the snails as protein are
destroyed at high temperature (Odiete,
1999)

Snails like other ectotherms cannot
tolerate excess salts in their diet which can
result in death (Akinnusi, 2002). Snails from
the three locations recorded very low
concentration of Cl- in their flesh which
possibly is a reflection of their low salt diet.

The road side snails had significantly
more anti nutrients than sites in the study.
The inhalation of vehicular fumes at the
high traffic express road might be
responsible for these elevated values of
anti-nutrients in the snail flesh. Eeva et al
(2010) reported that pollution had
significant influence on the shell mass and
quality of land snails.

The microbial load on the flesh of snails
from the road side was higher than those
from the market. Often times, snails sold at
the market are kept in baskets (Akinnusi,
2002) and starved which makes them less
exposed to microorganisms’ infection
which majorly comes from diets consumed
by them.

Numerous microorganisms (bacteria
and moulds) were isolated from the flesh of
the experimental snails and most are
inimical to the health of its consumers.
Similar microorganisms were reported to
be present in the gut of giant African land
snails (Adedire et al 1998 ; Idowu et al.,
2008 and Yoloye, 1994). This suggests that
there is microbial connection or linkage
between the snail flesh and its gut. This
might not be unconnected to the use of its
ventral foot for creeping the soil already
polluted with microorganisms’ ladened
excreta of the snail itself.
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CONCLUSION

The point of sale of snails had significant
effect on the nutrients derived from the
snails as well as the health status of the
snails. Hence, purchase of snails for
consumption from reputable farms and
thorough cooking of snails’ flesh before
eating are recommended.
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