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Technical Report

Microbial contaminants of commercially
bottled non-alcoholic drinks produced in

Nigeria

S.U. Oranusi, L.I. Ezeogu and B.N. Okolo*

When microbiological analyses were conducted on 90 samples of soft drinks representing 30 different products commercially
available in Nigeria, contaminants were detected in 50% of them. The isolates were mainly saprophytic and non-pathogenic:
Bacillus spp. (35%), Lactobacillus spp. (26%), Pediococcus spp. (6%), Staphylococcus epidermidis (6%) and Micrococcus spp.
(3%) accounted for the bacterial isolates while Aspergillus miger (6%) and Saccharomyces spp. (16%) accounted for the fungal

isolates.

Non-alcohalic beverages are highly prone to microbial con-
tamination (Odunfa 1987). While high-level microbial con-
tamination can cause economic foss through product spoilage
and consumer rejection, lower and usually inconspicuous lev-
els may, if uncontrolled, pose grave human health problems
(Frazier & Westhoff 1978).

The recent economic hardship in Nigeria has led o an
outright ban on the import of the raw materials traditionally
used for the production of various beverages, including non-
alcoholic. This has led to the use of local and unconventional
raw materials for the purpose {Ogbonna & Obi 1991) and to
The present report is on the microbiological profile of the
entire spectrum of the bottled non-alooholic beverages now
available in Nigeria.

Materials and Methods

Non-akcoholic beverages (three bottles each) were purchased
from retail outlets across Nigeria. The bottles were cleaned exter-
nally with absolute ethanol to disinfect and sampled using two
Method 1. From each alcohol-cleaned bottle, 100 m! were removed
and filtered either through a 0.4-um pore membrane-filter for
bacteria of a 0.8-jum pore filter for yeasts and moulds {Cdunfa

The auhors are with the Dep of Microbiology, Uni
Neukdaa, Nigeria. "Corresponding author.

© 793¢ Rapd Communicaions of Oxford Lid

y of Nigeria,

488 ks fournal of Micrabiviogy & Bistechesiogy, Vel 39, 1934

1987). The membranes were then placed on appropriate nutrient
media and incubated at 30°C for 48 h.

Method I1. Triplicate aliquots of beverage samples (100 ml each)
were placed in sterile centrifuge tubes, centrifuged at 15,000 x g
for 30 min, and supernatants decanted aseptically, leaving about
05 ml in each tube. After vigorous agitation, these residues were
used to inoculate appropriate nutrient media by spreading on
agar plates and were then incubated at 30°C for 88 h.

Identifscation of Isolates

Bacterial colondes from Methods [ and [T were streaked on stand-
ard plate count agar, tomato juice agar or MacConkey agar (all
Oxoid) plates while yeasts and moulds were inoculated on
Sabouraud's dextrose agar. The bacteria were identified micro-
scopically and by biochemmical and physiological tests, with refer-
ence to standard identification manuals (Buchanan & Gibbons
1974). The yeasts and moulds were identified by microscopy and
sugar assimilation and oxidation tests (Kreger van Rjj 1984).

Statistical Analyses
All statistical analyses were by Student’s #-tests.

Results

Mean c.fu. values of 19.7 and 31.0/100 m! sample were re-
corded using Methods I and IT, respectively. Statistical analy-
ses of the rates of microbial isolation showed that Method 11
gave significantly more isolates (P =0.001) than Method L The
different microbial contaminants isolated from the non-alco-
holic beverages (listed in Table 1) included bacterial mould
and yeast species. The order of occurrence of specific bacterial
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Talie 1. Frequency of occurrerce of microorganisma In %0 non-

alcaholic beverages commarcially available I Nigeria.

lsclate Fraquency

- M, (%)
Bactorla ‘! 7
Baclluy wpp. - J )
8. splsiuricus RS [
B, nwguiatdum . 13
B, sublids | 13
Laciobaaiiug pp, 23
L. huctvorans W

L. brevis 45

L. debneckl ; us
L. by : ! " 42y ey
Podloco0cus pONINSEcULS L iy TS
Suphykicocous opldarmias 7
Mizecoocys ¢jeas 2
Fungl ; <)
Saccharomyoas corovisie I 18
Asporghus pigar 7

ages (listed in Table 1) included bacterial mould and yeast
species. The order of occurrence of specific bactorial ganera
was an  follows:  Bucillus > Laglobacillys > Pedivaceus =
Staphylococens > Micrococcus - Bacteria ‘accounted for 77% of
the total microbial isolations  while fungal "wl_qlwa
(Saccharianyces spp. and Aspergillus niger) accounted:for the
remaining 23%. The rates of iolation of the different bacteria]
and fungal genera from individual non-aicoliolic beverage
groups are shown in Table 2 The trend for microbial
isolation was as follows: soda drinks > cola drinb:ounr,o
drinks > lemon/miscellangous drinks=malt drinka. 1oy

" thermo-tolerant Bacillus app, (Frazier & Wusitholt 1978) pro-

Discussion

Most of the isolates friin (he non-alcoholic drinks were!
saprophytic. Except for Staphylococcus cpubermidis, which b
sometimes an opportunistic pathogen (Buchanan & Gibbns
1974), no pathogen was isolated. The nonemalt drink caui;n-
ries (ke cala, orange, socda, and lemon/miscellaneous) (-
pether accounted for > 90% of all the microbial isolations, with
the soda group having the highest value of 32% (Table 2). This
situation may not be unconuectd with the pil values of the
soda group (Table2), which wore geaerally > 3.5 and therefor:
judged microbiologically unsafe for this category uf products
(Frazier & Westholf 1978). The malt drink calegony presentis |
one of the lowest 1utgs of microbial isolativa (10%) wnd Ui
may be gttn’bulcd 1o the more rigorous process of malt drink
prepamation, which includes hop addition and buillng, to-
gether with final pasteurization, This ensures that any' micro-
bial contaminants introduced ot the various carler stages of
production are eliminated. The resinous components of hops
are known to pogsess broad spectram anti-micrabial potency,
Themalt drinks examined gavebittemess values, dueto hup,,
of between 12 and 14 EB.U, ke GAARLTIA) 4 -
Critical study of il isolates shows that the osime- and

donunated. These arganisms, which ane also salt-tolerant and
produce thermo-resistant sporus, can survive preservalive
concentrations much higher than those normally used innens
alcoholic beyerages (Odunfa 1987), More importantly, being
envirgnmental in pecurrence, they may have been introduced
into these drinks from either the environment and /or the raw
materials (Frozies & Westhoff 1978). The Laciwbaciliug spp.
were the next majot group of isolaten. Their widespread occur
rence i soft deinks has beeq widcely establishied, buing asoc
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ated with their “special adaptative Properties” (Qdunfa 1987),

As coaunon food Contaminants, d\c) A very acid-, CO,- and

salt-tolerant, and can grow well in the presence of 359 {(v:/w)

- Sugar(Fouzier & Westhof 1978), Opfer COMIMON Qitlantinants

of food wnd beverapes that weze isolated include: Palicaocgus
SPp- Aspergillies wiger aid Succharomyees cerevisige.

Their isolation is in cpreement with eaclier report linking
them with beverage 204 soft-drink factory environments
(Odunfa 1957), Staplrylocy cus spidermidis and Micracoceus
Fyie are osnuwsphilic bacterial members of the nomal human
flora (Buchanan & Giblns 1974). Their presence iq the nons
aleoholic drinks may have been the resylf of Contamination
from factory personnel, :
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