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ABSTRACT

This Study was conducted to determine the mycotoxigenic and aflatoxin
contamination of traditional medicinal plants powder in Sokoto metropoalis.
Total aflatoxin was determined using AgraQuant Total Aflatoxin kit and
the mycotoxigenic flora was determined using standard methods. The
fungal species identified were Aspergillus niger, Aspergillus flavus and
Rhizopusoryzae. Analysisof total aflatoxin concentrationinthe medicinal
plants powder in Sokoto revealed that all the samples were contaminated
with aflatoxin with the highest concentration being 187 ppb and the |east
was 14.5 ppb. Results from this study revealed that traditional powdered
medicine are the study area are contaminated with fugal species which
exposes consumers to the probable toxic metabolites produced by these
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INTRODUCTION

From ancient time up to today, Plants are being
used worldwideasatraditiona medicinein prevention,
treatment and cure of disorders, diseases and other
homeremediesinavariety of hedthcare. World Hedlth
Organization (WHO) survey report indicatesthat about
70-80% of theworld population particularly inthe de-
vel oping countriesrely on non-conventiona medicines
mainly of herbal sourcesintheir primary health card.

Theincreasing popularity of naturd drugsmeadetheir
useaPublicHedth problem dueto thelack of effective
surveillance of the use, efficacy, toxicity and quality of
these natural products. The premisethat traditiond use
of thesemedicina productsfor generations establishes
their safety does not necessarily attest to their safety

and efficacy. Indeed, the adverse effects of long-term
herba use, adulteration with toxic compoundsand con-
tamination by pathogenic microbiasor natural toxins
like mycotoxins have been reported for herbal prod-
uctsand medicina plantg.

Theterm “mycotoxin” refersto al toxinsproduced
by varioustypes of fungi when they grow on agricul-
tura productsbefore or after harvest or during trans-
portation or storage®!. Mycotoxinshave been reported
to be carcinogenic, teratogenic, tremorogenic,
haemorrhagic, and dermatitic to awiderange of organ-
ismsand to cause hepatic carcinomain man*y, Afla-
toxinsarethe most common and toxic mycotoxinspro-
duced by filamentousfungi Aspergillus, particularly A.
flavusand A. parasiticusand therearefour naturally
occurring AFs, designated B1, B2, G1 and G2 with
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Theconcernover qudity of theseproductsismainly
dueto their potential contamination, considering their
natura origin. Practicesused in harvesting, handling,
storage, production and di stribution make medicinal
plantssubject to contamination by variousfungi, which
maly be responsi blefor spoilage and production of my-
cotoxins. In spite of the extensiveresearch on the oc-
currence of mycotoxinsin foods, there are somere-
portsavail ableontheincidence of toxigenic mycoflora
and mycotoxinsinmedicina plantsand phytotherapic
compoundsworldwideY.

Duetothelittleinformation onthetoxigenicmoulds
and their ability to produce mycotoxinsin medicina
plantsin the study area, the objectives of the present
study wereto eva uate the predominant mycofloraiso-
lated from indigeneousmedicina formulationsandtheir
ability to produce aflatoxins.

MATERIALSAND METHODS

Samplecollection

Thirty samplesof powdered medicind plantswere
collected from different sellerswithin Sokoto metropo-
lis. Each samplewas put in asterile polyethylene bag,
sealed and transferred to the mycol ogy research 1 abo-
ratory for anaysis.

Fungal isolation

On each of the dried Sabouraud Dextrose Agar
platesto which penicillin and streptomycin had been
incorporated wereinocul ated in the processed samples
using sterileforceps. Theinocul ated plateswereincu-
bated at 25 °C for 5 days. All observed colonieswere
subcultured to obtain pure cultures®.,

Fungal identification

Thegrowth rate, colour, texture, colonid morphol-
ogy and diffusible pigmentation of each samplewere

examined macroscopically. Microscopic festuressuch
as spore and hyphae morphol ogy were observed and
compared with the standard colour atlas as described
by Ochei and Kol hatkar (2000).

Sampleprepar ation/extraction

Onehundred gramseach of traditional medicind
plant was sieved using 20 microlitre-meshes. Twenty
grams of the sample wasweighed into clean bottles
and 100 ml of Acetonitrile/water extraction solutionwas
added and the bottleswere sealed tightly. It was shaken
vigorously for 3minutesand allowed to settle. Thetop
layer of extract wasfiltered usngWhatman No 1 filter
paper and thefiltrate collected, cleaned withamycoses
112 columnand 1 ml used for tota aflatoxinandysis.

Total aflatoxin analysis

TheAgraQuant Total Aflatoxin kitswere used for
total aflatoxin assay. TheAgraQuant Total Aflatoxin
assay is direct competitive enzyme-linked
immunosorbent assay (ELISA). ELISA isaserologica
assay inwhich bound antigen or antibody i s detected
by an antibody that is conjugated to an enzyme. The
enzyme convertsacolourless substrate to acol oured
product reporting the antibody capture of the antigen.

RESULTS

Mycotoxigenic fungi associated with traditional
powdered medi cine consumed in Sokoto metropolis
was isolated, identified and the results presented in
TABLE 1. Fromtheresult, themycotoxigenic floraof
thetraditiona powdered medicine consumedin Sokoto
metropoliswasidentified asAspergillusniger, Aspergil-
lus flavus and Rhizopus oryzae.

Aspergillusniger and Aspergillusflavuswerethe
most frequently isolated (TABLE 2), fromwhich As-
pergillusniger hasthehighest frequency of 53.3%and
Rhizopus oryzae with theleast frequency of 20%.

TABLE 1: Result of colonial (macr oscopic) and microscopicidentification of isolates

M or phological

Aflatoxins characteristics

Occurancein the samples

Aspergillus Black large and
niger powdery colonies
Aspergillus Light green and

flavus powdery colonies
Rhizopus Pigmented rhizoids,

sporangiophores and
oryzae

numerous stolons

Maganin sanyi 1, Maganin sanyi 2, Maganin shawara 1, Maganin shawara 2,
Maganin kunne, Maganin mara, Maganin gaba, Maganin iska.

Maganin zafi, Maganin daji, Maganin dankanoma, Maganin kashi, Taura,
Maganin Ciwon kai, ‘Ya ‘yan kalgo, Maganin daji.

Maganin atuni, Maganin ciwon kai (madacci), Maganin ciwon hannu, Maganin
atuni, Gawo, Maganin dankanoma.
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Anaysisof thetotal aflatoxin content of traditiona
powdered medicine consumed in Sokoto was con-
ducted (TABLE 3). From theresult, al the samples
consumed in Sokoto are contaminated with aflatoxin
and “Maganin ciwon mara’” had the highest total afla-
toxin concentration range of 187 ppb while“Maganin
TABLE 2 : Result showing the overall frequency of the

Aflatoxinsfound in the varioussamples of thetraditional
powder ed medicine

Aflatoxins Frequency (%)
Aspergillus niger 53.3
Aspergillus flavus 26.7
Rhizopus oryzae 20

TABLE 3 : Total Aflatoxin concentration of traditional
powder ed medicinecollected from different sellerswithin
Sokoto M etropolis

Sample Total aflatoxin (ppb)

“Maganin Sanyi 17 35.7
“Maganin Sanyi 2” 86.8
“Maganin Shawara 1” 68.7
“Maganin Shawara 2” 80.4
“Maganin Zafi” 18.45
“Maganin Atuni” 19.22
“Maganin Ciwon ciki (Madacci)” 185.6
“Maganin Ciwon kunne (rinin samri)” 16.8
“Maganin Ciwon daji” 35.8
“Maganin Ciwon mara’ 187

“Maganin Ciwon dankanoma” 89

“Maganin Ciwon hannu (tsamiya)” 67.6
“Maganin Ciwon gaba (madacci)” 14.5
“Maganin Ciwon kashi” 46.6

ciwon gaba(madacci)” had theleast totd aflatoxin con-
centration with arange of 14.5 ppb.

DISCUSSION

Thisstudy reveded that traditiona powdered medi-
cine consumed in Sokoto harboursthetoxigenic fungi
A. flavus. A. flavus produces the carcinogenic myc-
otoxin, aflatoxin which often contaminatesfoods such
as nuts. The exposure of these powdered medicinal
plantsto the ubiquitousfungi during processngandtheir
sporesintheair and the aerobic condition of theatmo-
sphereinthe market would ordinarily encourage more
fungal growth. The presenceof thesefungi isanindica-
tionthat themedicina plant that areintended for human
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consumption in Sokoto are of low quality and could
congtitute public hedth hazard to the Sokoto popul ace.
The degree of pathogenicity of fungi isbased onim-
munestateof individua. Whenimmunosuppressed in-
dividua consumefood that iscontaminated with these
pathogenic fungi such person may come down with
mycotic diseases. Aspergillus species have been the
causeof avita diseasein mancaled Aspergilloss.As-
pergillossmay beinformof dlergy duetoinhdation of
the conidiaasin asthmatic patient that isdevel oping
IgE antibody to the surface antigen, in othersit may
colonizethe bronchial tree. InvasiveAspergillosisdo
occur followingingestion of the conidia. Invasivedis-
ease devel ops as an acute pneumonia process. Indi-
vidua withleukaemia, lymphomaisat highrisk. As-
pergillus speciesarea so capableof causing diseasein
poultry especialy inchicks, if they are being fed with
Aspergillus contaminated feeds. Rhizopus stolonifer
isoneof themost predominant fungi that can befound
on contaminated food substancesand it isone of the
major causesof food spoilage. It hasnot been reported
to cause diseasein man but it cause mol dinessand ropi-
ness of food substances. Aspergillusniger wasfound
to havethehighest frequency. Therareinfectionscaused
by aspergillusinclude pneumoniaand fungusball. The
total aflatoxinanalysisrevededthat dl thesamplesare
contaminated. ‘Maganin ciwon mara’ hasthe highest
concentration of total aflatoxin of 187 ppb while
‘maganin ciwon gaba’ hasthelowest concentration of
total aflatoxin of 14.5 ppb. Thosewho consumethese
powdered medicineare pronethefatal disease condi-
tionsdueto the presence of aflatoxin. Sincetraditional
powdered medicineishighly consumed in Sokoto, the
resultisimportant in enacting laws, creating avareness,
and improving the standard of these powdered medi-
cines.

CONCLUSION

The study found that powdered medicina plants
sold in Sokoto metropolis are contaminated with As-
pergillusniger (53.3%), Aspergillusflavus (26.7%)
and Rhizopusoryzae (20%). All thesampleswerecon-
taminated with aflatoxin with “Maganin ciwon mara’
hasthe highest concentration of total aflatoxin of 187
ppb while‘“Maganin ciwon gaba” hasthelowest con-
centration of tota aflatoxin of 14.5 ppbinthesample.
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Theresult of the study could be useful in developing
and establishing public hedth standardsand in creating
awarenesson the consumption of traditional powdered
medicine.
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