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ABSTRACT

A microbial profile of dry foods in Ghana including smoke
dried herrings, salt dried tilapia, salt dried trigger fish, gari,
kokonte and okra was evaluated. Okra had the highest acrobic
count of 42 x 10" followed by kokone 16-20 x 10%. smoke
dried herrings 0.2-4 x 104, salt dried tilapia 3-4 x 10, salt dried
trigger fish 3- 44 x 107 and gari 3-34 X 10", Anacrobic count was
low for all the sampies except smoke dried herrings 7-9.5 x 102
Differences in mold count was not evident ranging 1rom 2 x 102
10 39 x 10" for all samples. Aspergiiins and Penicitliam were the
predominant molds. Coliform count was low for salt dried fish
and gari, but higher for smoke dried herrings 2-25 x 1, kokonte
11-29 x 10F and okra 31 -47 x 10,

Ghana, a tropical country in West Africa, lies on the

Gulf of Guinea. Foods are sufficient during the rainy sea-
son but sometimer, food shortages are experienced dur-

ing the dry scason because of lack of adequate means of

preserving food (4). Only a small varicty of foods grown

or produced are processed. The most common method of

preserving food is sun Crying. Fish, on important source
of animal protein, is preserved either by smoke drying,
sun drying. salting or a combinaticn of these methods
16,7). Smoke dried herrings, salted tilapia, trigeer fish,
oyster and shrimps are dried seafoods commonly seen in
the markee. Cassava, tne major staple in West Africa. is
a perishable crop which is commonly processed into two
products: gavi and kokonte. Gari is made by peeling cas-
sava followed by grating, fermenting and drying while
kokonte is made by peelirg cassava, sun drying and
grinding it into flour ¢5). Okra, a common vegetable in
Ghana, is sometimes dried and used in soup. There is no

"Food Science and Nutrition Labortory, Vuskegee University, Tushegee,
Alabamu 36088,
Seniar Scientist, FFood Research Instine, Acera, Ghana.

large food industry, and processing of these dried products
does not take place in villages. The microbiological quality
of these products hes not been thoroughly studied. Limited
data are available on the microbial quality of dry foods sold
in the market in Ghana. The present work was therefore con-
ducted to survey and evaluate the microbial quality of dried
fish, cassava and okra which are commoaly coasumed in
Ghana.

MATERIALS AND METHODS

Sample Collection

Three types of fish, smoke dried herrings (Sardinella spp.
which 15 called **Herrings'* in Ghana), salt dried trigger fish and
salt dried tilapia: two cassava products, par and kokonte, and dry
okra, were collected and microbial quality determined.

One hundred kg each of freshly caught herrings, trigger fish
and tilapia were purchased at Elmina and Chorkor, two fishing
virlages in Ghana. Herrings were smoke dried while trigger fish
and tilupia were salted, then sur dried. Arrangements wers made
with villagers to process these batches along with their regular
quantities and store them ender the same local conditions. Similar
procedures were used to procure other foad samples. About 20 kg
cach of fieshly prepared cari and kokonte were purchased from
cassavi processors at Ada, cne of the major cassava production
regions in Ghana, Gari and kokonte samples were stored under
focal villages conditions at Ada for 4 1/2 months, Five kg of okra
were sun-dtied then stored at the Food Research Institute, Acera,
at room temperature for 6 months,

Sampling was performed by scientists at the Food Research
Institute, Accraa at 3 an-l 6 month intervals for salt dried trigger
fish, tilapia and smo”¢ dried herrings. Gari. kokonte and okra
were samplec at 3 and 4 1/2 months. Pre-sterilized sumpling bags
(Fisher Scientific, Noreross, GA) were used for sample storage,
Quadruplicate saimples were collected for cach food item, The
samples were shipped immediately to the Food Science and
Nutrition Laboratory, Tuskegee University, Tuskegee, Alabama
by air (about 20 h flight time ar 20-25°C) for analysis.
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Sample Preparation

One g sample weighed under aseptic conditions was added
to 99 m! dilution buffer (pH 7, 0.05 M phosphate) and serial
dilutions were made. Duplicate analysis was n:ade for each
sample and each dilution consisted of two plates. Analyses were
repeated with some samples until consistent results were ob-
tained. Diluted samples we = pipetted into petri-dishes, Difco
plate agar medium poured in the petri-dish and mixed thor-
oughly with sample solutions for acrobic plate counts (/). The
plates were incubated at 30°C for three d. Anaerobic plate counts
were made by incubating the plates in an a rzrobic jar for three
d at 30°C. Gas-Pak (BBL product, Cockysville, MD) was em-
ployed to create anaerobic conditions. For molds, Difco’s potato
dextrose agar was employed. The agar medium was acidified 1o
plt 3.5 with 10% citric acid. The plates were incubated at room
temperature for 4 4. Difco’s violet red bile agar was used to count
coliforms. An overlay was employed. The plates were incubated
at 35-37°C for 24 h. A Quebee colony counter was employed 1o
count the number of colonies in the plates. Resalts were ex-
pressed as the number of microorganisms per g sample. Identifi-
cation of molds was made by microscopic observation.

RESULTS AND DISCUSSION

The results of microbial analysis are summarized and
shown in Table 1. Cormparison of dry fish products indi-
cated that the microbial counts were greater for smoke dry
herrings than for salt dried tilapia and trigger fish. The
smoke dried herrings were positive to both anacrobic and
coliform counts whereas salt dried titapia had low anaero-

TABLE L. Microbial coums' of foods from Ghana.
Samiple Storage’ Acrobic
month count
Smoked 3 Range 2-19 x 10¢
herrings Mean 4x 10
6 Range 2-60 x 10°
7

Mean 2x 10

Salted dry 3 Range 10-59 x 10?

trigger fish Mean Ix 1r
6 Range 30-59 x 10°
Mean 44 x 1¢
Salted dry 3 Range 22-37 x 1O°
tilapia Mean 30 x 107
6 Range 20-98 x 107
Mean 4% 1
Gari 3 Range 2-8 x 10
Mean 34 x 10
4 Range 2.5 x W¢
Mean Ix I
Kokonte 3 Range 12-30 x 10¢
Mean 16 x 10*
4 Range 13-25 x 10°
Mean 20 x 10
Okra 3 Range 36-55 x 10"
Mein 41 x 10°
6 Range 36-52 x 1P
Mean 42 x 10°
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bic count and salt dried trigger fish had low coliform count.
It appears that microbial counts are gencrally low in salted
diied fish. The use of salt at high concentrations and dehy-
dration might have prevented the growth of anacrobes and
coliforms. Anacrobic plate count may include anaerobes as
well as facultative anaerobes such as lactic acid bacteria
and Escherichia coli. The effect of storage time on micro-
bial counts of dry fish were not clzar. Only aerobic counts
of smoke dried herrings decreased after storage of six
months,

Microbial counts of cassavi products especially that of
gari were low. Both anacrobic and coliform counts were
lower than that of kokonte. The development of acidity as
a result o fermentation might have  discouraged  the
growth of anacrobes and coliforms. Gari samples analyzed
in this study appeared to have a low microbial population.
The microbial counts vere slightly greater for kokonte
when compared to gari. The kokonte samples were also
positive 1o coliforms. The effect of storage time was not
clear. The storage time difference between three and four
and a half months may not be long cnough 1o exhibit
significant difference among kokonte and gari sampies.

Ameng the samples analyzed in this study. okra had
the highest number of microorganism indicating a poor
micrebial quality of this product. The reason may be that
okra containy high levels of pectin and other polysaccha-
rides that nuake it viscous, sticky and hard to dry. Okra
which is exposed to the environment might become highly

Anacrobic Mold Coliform
count count count
0-26 x 1 1-63 x 1 0-90 x 10?
9 x i 16 x 10 25 x 1r°
0-25 x 10° 1-52 x 10° 1-6 x 1(
7 x 102 15 x 1P 2 x 10°
< 2-66 x 10° <1?
<|F 28 x 107 <Wy
0-1 x 10° 2-56 x I <107
0-5 x 10° 22 x 107 <1(?
< -3 % 10° 0-1 x 10?
<10 2 x 10 0.5 x 10°
<I0? -2 x 10? 0-1 x 10?
<I(F 1.5 x 10° 0.5 x 10?
<l -8 x 10° <I?
<10? 4 x 1 <10?
0-2 x 10* 0-2 x 10? <10?

I x 10 0-5 x 1) <
<10 2-10 x 10} 422 x W
<10’ 6.5 x 10} Ix 1P
<1(? 6-22 x 10° 10-69 x 10
<1(? 11 x 10? 29 x 11
<I(? 32.53 x 10? 40-55 x 102
<Ir 39 x 10? 47 x 1
<IF 30-56 x 10° 2247 x 10°
<107 39 x 1Y 3 x 1P

' No. of organism/g sample,
* Time of storage under local condition at processor's place.
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contaminated because of the longer drying time required.
Coliform count is used to determine lactose fermentating
bacteria such as E. coli and Enterobacter acrogenes, It is
not clear why kokonte and okra had a relatively high
coliform count while their anacrobic plate count was low.
It may be that the samples znalyzed contained larger
numbers of other lactose fermenting bacteria which do not
grow well under anaerobic conditions.

In order 10 reduce the microbial load, drying condi-
tions should be improved. Higher temperatures or better
ventilation may reduce drying time. Use of screens during
drying to prevent insects such as flies {from gathering on
okra may also prevent contamination,

In this study only mold colonies were counted because
few yeast colonies were found in all the samples analyzed.
predominant types of molds were Aspereillus and Penicil-
livm species. Generally mold counts were not high for
cassava and tish products. They did not show any definite
correlotion with location and  storage titae for all the
samples analyzed. The reason may be that feods prepared
at villages are not aseptically packaged. They are usually
kept in baskets, tin cans or in paper bags loosely covered
with tree leaves or newspaper and stored under an open
environment. therefore foods are unprotected from mold
spores in the air.

Smoke dried herrings are one of the most popular food

items in Ghana. The results of our preliminary  study
showed that it had relatively high levels of anaerobic and
coliform counts. Further study is needed to determine the
presence of Clostridium borlinum type E and other patho-
genic bacteria. The former is often implicated in the out-
break of botulism in scafoods (2.3). In order to improve
microbial quality of smoke dried herrings, methods of
handling of fish, smoke drying temperature and time, as
well as storage condition of herrings need to be investi-
gated.
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DISCUSSION

The preceding data support the applicability of Petri-
film methods for microbial monitoring in poultry process-
ing facilities.

Petrifilm methods were tested side by side with con-
ventional plating v»iiods ina poultry processing plant
using actual samples during the processing operation.

Methods included swabs of carcasses and rinsing of

picces. No difference was seen between the Petrifilm and
corventional methods for enumeration of total bacterial
populations. Although there was little coliform contamina-
tion, no trends were seen in the ability of either method to
detect coliforms that were present. These were naturaily
contaminated samples.

Much of the microbial monitoring is done on **fin-
ished™ poultry products, i.c., those that have been further
processed and have been breaded. precooked, and/or fro-
zen. Because these products have been processed, ey
have very low levels of microbial contamination and we
were unable to obtain naturally contaminated samples. In
order 1o demonstrate that Petritilm methods would detect
microorganisms on these samples, if they were present, we

demonstrated the efficiency of recovery of a varicty of

microorganisms that might be found as natural contami-
nants. A pseudomonas was tested as an example of a gram
negative spoilage organism; staphylococcus was an ex-
ample of a gram positive organism that could pose a
safety hazard. Hafnia and an enterobacter were two ex-
amples of non fecal-coliforms. Organisms were inoculated
into the chicken products at different levels, and held

overnight in the refrigerator to simulate the stress the
organism would sce in the food product. There was no
diiference in efficiency of recovery of these organisms by
either Petrifilm or conventional methods.

The case of use, petformance and versatility of the
Petrifilm method makes it an attractive alternative for
monitoring microbial levels in poultry processing facili-
tics.
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