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Fungal Contamination of Fermented Prosopis africana (Okpehe) and Toxicity
screening of the Crude Extracts in Albino Rats (Rattus novergicts)
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ABSTRACT

"Okpefie . fermented Africen mésquite: bean (Prosopis africanu) o popular seasoning among
the Igala speaking of Kogr State, Nigeria. Ten sunplis of okpehe from different sowrces in and
around Aivigha, Deking Locul Cioveriment of Kogi Stare, Nigerio were analvsed for fungal
contamination. The anafvses wes corried out i iviplicoies. Nige of the ten somples were Sfound io
produce ar feast vie fungt wolate or cultuie b pasives dexirose agor medum, with a iotal of
Sforiy-fowr isalotes and seven differemt tupes of funpel species. Nine (20,5%) af . the wsofates
elabioraied secondary metabolites on vice mednan; Thirey healthy afbmo rers {170 & 32 &) were
randomised info ten groups of thiee: tpimals dach. Nive groups were iredned po. with g fixed
dose of SHmgeke fhody weight} of the erude exiraels of the secondary melubolites produced,
The renth graup served as control and the ammal recened equal aliquor of the vehicle faormal
sale). After fourteen days of observation, neithor pharmaceroxic signs noy mortality was was
absecved m the st ammeds. This shows that althongh the okpehe consimed tn Anyigha and ity
eiirais.cantains reswlial fung) contumnarion from e fermeniation process, mey ot pose any
risk dug fo mycaiovicoses in consturers.

Keywords: Ckpehe, African mesquile bean, lgata, Nigueria, iycoloxXicoses.

INTRODUCTION

Prgsopis gfiicana 15 u Leguminosae belonging to the family of Fabocese I reaches 4-20m in
height, has amopen crown and slighily rounded bultresses. bark is very dark, scaly, slash, aringe
torred-brown with while sireaks [1]. It is mostly. found growing an lhe savanna regions of
Wesiem Africa. In many arcas, its fermented secds sre used psa food condiment [2]. One of
such: produst ol Prosopis africanc s okpehe | u fermemed lood lavouring condiment masi
popular-among the Igata peaple ol Kogi State Nigeria, '

Several mdigenous. research. sindies have been carried out on the production of Fermented
condiments from varigus local legume and nen-legume seeds [3, 4, 5, 6] (Eka, |980; Odunfa,
1981a.b, Barber and Achineshue 1092, Omiafuvise et al.. 2000; 2002), the specilic roles of the
fermenting baeterinl Nora on the termenting / lermented condimeni(s) [7]. and nutrivonal valuag
of the condiment [ 1], The main objective of the presem study however, is to deiermine residual
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fungal contmmination of okpehe sold in Anyigbn and to dewermine iT Ihere are myeploxin
associnted risk with consuming akpehe.

MATERIALS AND METHODS

Samples of okpehe: were purchased from different locatons in Anyigba market, Agbeji and
Egume in Dekina Local Gaveriment Aren of Kogi State, Nigerna The samples were labelled as
A AM . AM2, AMy, AMy. AN AM AMy EM; and EM,

Inpeulntion of Samples

Each of the okpehe sample was tmnslerred inte a sterile porcelain dish ina previcusly migated
ngculation heod A torcep was used break up Uie okpehe luimp 1010 even cansistency. Triplicate
plates were inpeulated [or each sample. These weré transferred (o another previously fumigaied
inoculation hood and then lefl al room temperature. Three plates of uninoculated PDA plates
were kept as contrals: The plotes were then observed afler 48 hours for fungal groswih,

Lsglition of Pure Cultures

Some pates had muluple fungal colonies prowing on them Such plate colonics needed (o be
separated into dilTerenl plates. A sterile inoculnting [oop was lsed 10 touch the PDA tlose to the
colony (o be separated 1o make it sticky. The sticky end was used 1o touch the colony 1o be
separated such Lt some spores or myeela stick on 1o the loop This was then carefully
transferrsd 1o an appropriately |obelled sterile PDA plaie. This was repeated untif all the eolonies
have been transferred into separate PDA plates The newly inoculated plates were then
transferred o another previonsly fumigated moculation hood togethir with (heze Uhinoculaled
plates 1o serve as control, The plates were then observed lor fungal growih afler 24 howrs. The
plates that still had multiple colonies growing on it were lurther separated until pure eullure were
obtained By the same methed, pure tullure obtained were wransferred inte PDA slanls Jor
storage and funher investigation,

Identificution of Pure lsolares
Identificalion of the pure isalates were carried ow using [8) and [9].

Culturing Isolates on Rice Medium

Distilled water (100 ml) was added 1o 250 g of tice n'd 1000 ml canical Nask and allowed 1o
stand at room temperature [or 24 hours [ur moisture equilibration. 11 was then nulpclaved 1o
sterility using 8 Prestige medical clinical autoclsve, The pure isolugs were inoculated onilo
appropriately labelled rice medium, in a previously fuinizated fhoculation hoed. The inoculated
rice medium were then maintained in a Grieve |aboratory oven LW 201C at about 35°C for 21
days.

Extraction of Fungal Cultured Rice Medium

After 21 days. 750 ml of methylene: chioride was added w ihe conical Nask containing the rice
culture and -allowed 1o signd tor | hour, The culture was then pulverised using o high speed
Creston grinder, The pulverised rice culture were then poured into an Erlenmeyer Nosk Ntted o
another Erlenmeyer flask and then to a Speedevac 2 suction pump through a Buchner Tunnel
Mued with Whatman filter paper. The [filtrate was then evoporaled o dryness ina Soxhlet
apparalus. The residue was mixed with petroleum ether in ratio 1:15 ml and then pul inoa
relrigerator. After 24 hours, the mixture was fillered through Whatman filter paper. The filirate

was discarded and Ihe precipitate evaporated 1o diyness in Grieve laboralory aven mainlained at
a0°c. -
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Lethulity Test of the Crude Exteacty _

The principle employed was 1o administer the test limit for ncule loxicity st genezaliy
considered 10 be 5000 mg/kp bady weight |10]. Sixty healihy alking rins (170 & 32 p) were
randomised inlo twenty groups of thice animals each. Nineleen proups were Ireated po. wilh a
fixed dose of 5008me/ke (body weight) of the crude extracts of the secondary metabolites
produced. The:wenticth group served as control and the animal received equil aliquol of the
vehicle (5 ml normal saling)

RESLILTS AND DISCUSSION

Fungi was isolated from okpehe sold in and around Anyigba markel (Table 1), although no
mouldy growih was observed i the samples used. The presence of the fungi could be dug to
contarminglion or they may be pert of the fermeatation process of he okpehe secds. Seven
differem fungi were isolated lrom 9 of'the 10 samples (Table 2), They include a known loxigenie
mould, 4. niger. and -S. corevisiae, . Syncephalastrun spp.. Microsporum spp., Mueor spp.,
Cladosporinm spp. and  Paecfomyees spp. whose loxipeme status have not been clearly
established (Table 3). There wire a tatal ol 44 isokites isolated from the opkehe samples and 11
of the 1solnies elabormied scecondary metaboliies (Table 53 The most common: isclates: were
isolates of 4. niger, and'S. cerevisiae. !

Aspergillus niger was lound in & of the 10 samples with a total of |5 isolates. Four of these
isclales etaborated secondary mewmboliles Aspergifins mger 15 relatively harmless compared to
other filamentous fungi is less likely to cause human disease than some other Aspergitis
species. Despite this lacl, there have been some medical cases that have: been accounted Tor, such
15 lung inleclions or ear inlections m patients that have o weakened fmmune sysiem, or an
imimune sysiem thal has been impuired by a discase or medical treatment [11, (2] Agpergiffus
niger can produce o variety of secondary metaboliles. termed mycoloxins, depending upon
growth conditions and the straw of the organisms. The inycotoxins inglude oxalic acid crystals,
kojic acid, Ochratosm A , and eyclic pentapeptides called malformins. The mycolexing range
from moderately 1o highly loxie i terms ol aoule toxicity [11, 13]. Although four of the isolates
af 4 mger elaborated mycotoxins. they were-not lethal in rats. This suggests that the elnborated
mycoloxins were nol acutely oxic.

Saccharomyees cerevisice was aiso found in & of the 10 samples with o il af 14 jsalalcs.
Stiecharomyces 18 a commionly isolated fungi from food. It mdy have been part of the process of
the fermemation of the okpehe sseeds ahd what wis jsolated were the residual isolates. Mone of
the iselites claboruled secondary metabolite and so there is no mycotoxin associnted risk fFrom
Use presence al tns fungi in the samples.

Syncephofustiten spp. was wolaled from enly one sample and ihe three isolates all elaborated
secondary ‘metabolites o rice culture The sceendary melabolites elaborated however were nan-
telhal o mais. This suggests that there is no mycoloxin associated risk due 10 Svicephalastrim
contaminalion from consumption okpehe sold i and around Anyipba market, Similarly, live
isolates of Microsporum spp. were isolated from two of the ten samples. Two afithe live isolaies
elabordted secendary metahalites, bul they were not lethal 1o rats.
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Tabie I: Typennd oceurrence of fungi isolntes that conty minute akpche solil in nnd around Anyigbhn market

SANIPLE - PLATE | ; ! _ PLATEZ2 PLATE3
[SOLATE | ISOLATE?  |IROLATED ISOLATE | ISOLATE 2{ISOLATE 3 ISOLATE | ISGLATE 2| ISOLATE 3
A N LT Mg iy N oowreviicie Mg spp Novrmivioe
Al A aher oA tiger A, mygur Ncenevivioe
A2 Syircdpfutfenstran app. | A noer Moo spp. | Syncephedasirunspp. | AL wiger Syncephatastrn spp, | A nigi Miurenir i,
Al Microsplrun spp: Adicrsgmiru spp, Miceaspmanim s, A mger
Ad A miger A mger S vnegnirge A riger
AS Clercdispsvinisne sph & celevivae N ceidvivioe Cladaxponinm xpp & extrriinrae
Al Mucraspuram spp. A g Nogwrevivme | A niver 5. eerevisie Micraspormin spp. oL mriger 5. conemse
AT
El AL B Fatreairmmiggn sy A s
E2 Slperensioy AT A gsime
Coutral | - = - - - = - g -
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A totil of one isolate of Paeeifonyees s and two 1solarcs ol Cluddosporitin sPp. were each
isolated trom one of the ten samiples of okpelie, Twa ol the samiples yielded four isolaies off
Mucor spp. on ejture. The isulates ol these threte fungi did not elahorate secondiry metabolite
on eulture i rice medivm. s, [here is na mycatoxin-associaled risk from consumplion of
okpehe contaminated with (hese funpi.

[Ls worlhy to note that none of the: saple was mouldy when it was purchaséd from e mnrkets,
yel they had fungal comamination, |y mndicates rhat the gkpehe samples were contammated silh
the spores ol the: fingi, Even thaugh the Rungi did riot produce lethal mycotoxin, care shoyld be
18ken (o elinzinale lungal contamination, by proper handling and storage.

Table 2: Number und Type of Fungi sointert From Sumples

SAMPLE | Total No of isnlites Nuoij-u:snflsnlulcs—‘
A 5 Fl
= Al ] b
Al ] B
Al J 2
Ad T ]
AS 5 2
Al 8 3
Al [ [}
El 3 ]
E3 3 1
Coriltal 0 0

Table 3: Type antl incidence of fungal confaniinatian of okpehe salil in anil iround Anyipgba murke

FiNo Fungi No-aT Isolates

| Nocore v ae id

2 A nnuer I3

3 | Svecephiotasam BT 1

4 Mirceaspornin xpp 5

5 Muctor s 4

k] Efeseliispringna sy E]

7 Peuvsfomyeey spp |
| o 44

Table 4; Incidonce of Taxigenic fungi ispluied from okjelie solt in nod nround Anyigba marke|

SiNa Fingi Ntvof 1salnyes
I N L e 14
a elongter 4*f|5
3 Syttcephidastr sy, ELA
4 Microparian spp, 205
5 Mucir app, - 4
G Cludsporitiag spp. 2
7 Parceifenmyesy ey I
Toral 24dq

* = No ol toxigznic fimg
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Tuble 5: Letlinlity of extrmcis of 2L irgerin rats

Isolnies | Noof Test Animinls | Mortaliry
i 3 0
il X 0
i 1 0
iv 3 o

Taoble 6 2 Lethality of exteacis of Sypncephalastcan spp, in mts

Isolites | Mo of Test Animals | Mo rtality

i i i
—_ e 1] 3 (]
il 3 | o

Table 72 Lethaliny ol extrncts of Micrasporiint spp. in rals

Isolntes | No ol Test Animuly | Morality

) i 0
ii 1 0
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