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ABSTRACT

Locust beans have been utilized as condiment (sgap@gent, flavor enhancer) from time immemorlalis
produced locally and so can be purchased in thallatarket all over Nigeria. The local processingeogtion which does
not have standard control procedure has been kntovattract various hazards which can affect its lifies. As a result,

microbiological study of each unit operation is assary to assess the hazard points and possil@etath and remedy.

Samples of the locust beans were collected at eathe processing steps of the unit operation. baeterial
populations of the samples were estimated using plate technique, identification of the bacteriablate by standard
microbiologicalmethods (disc agar diffusion method). Characteiiwabf bacteria isolates were based on gram stanin
morphological, cultural characteristics and biochieal test. The antibiotic susceptibility profile tife isolate was also

determined.

The bacterial load obtained ranges from 0.50 TV@A®to 32.0 TVC X 10 The number of distinct colonies
obtained per plate ranges from 2.0 to 5.0 coloniBlse Statistical analysis showed that Staphylocecaureus and
Bacillus cereus have the highest frequency of gecge (19.40 %), Pseudomonas auraginosa and stapbgtus
epidermis have the lowest occurrence (4.48 %). @adt isolated include Staphilococcus aureus, Syéptoccus
epidermis, Bacillus subtilis, E. coli. Among thganisms isolated Staphylococcus aureous, Bacilibsils, Clostridium
spp, Bacillus cereus and Pseudomonas aeuraginosaezh multiple Antibiotic Resistance. The percentsigdR ranges
between 22-44 %.

This study showed that there is a need for imprevernm the processing methods starting from théectibn of

seeds on the farm to the final product.
KEYWORDS: Fermentation, Locust Bean, Characterization, Id&cation, Processing Method

INTRODUCTION

Locust beans condiment (iru- Yoruba, Daddawa- Ha@giri- Igbo) is utilized as delicacy, used as doo
seasoning, flavor enhancer and aroma. It is pratilaally and can be purchased in local markets\adl Nigeria (Rabi,

et al.,2013). African locust bearPérkia biglobosa is a nutritious as it is rich in protein and soatber beneficial food
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components. It serves as a cheap source of pramtemost of the people whose protein intake is thve to high costs of
animal protein sources or for those who do notesat (Ajayi, 2014). Previous studies (Oke and Uni®@87; Elemoget

al., 2011) showed that locust bean is highly digest{B¥26 - 97%). This is coupled with its high comnafwalues as
food and a medicinal agent (Gernah.al.,2011). Lipolysis and proteolysis are very importéontthe quality of African
locust bean-based condiments fermente®agillus spp (Obadu.et al, 1988). Proteolysis has been reported as the main

metabolic activity during the fermentation of Afsit locust bean (Allaghengt al, 1996).

Fermented food condiments give a pleasant aromsotps, sauces and other prepared dishes worldwide,
especially in most African countries and India, véhprotein calorie malnutrition is a major problé&arkar,et al,1993;
Enujiugba.et al, 2008; Limagt al.,2010). Dawadawa is a typical condiment for flamgrof meals such as stew and soup
made from soybean by the Hausa tribe in Nigeria ihaimilar to fermented locust bear®atkia biglobosa. It is also
valuable food condiment, which adds aroma and flawalishes such as jolof rice, vegetable soup, fispper soup and

chicken pepper soup (Yakubu, 2009).

Exploring the spices and condiments, identify thgioperties and find out how to match them witheoth
ingredients is a great task especially the localespand condiments. It should be noted that heslises and condiment
are meant to compliment cooking ingredients andrtbance the natural tastes and flavors of foodnbtito mask the
natural tastes of the foods, hence it required skidll to be able to strike the balance. Some ef ¢dbmmonly use local
herbs, spices and condiments are: Locust beansd@dawa,or dawadawa), Scent leaves ( sweet bAsh)jij, Ogbono,

African black pepper, Crayfish, Garlic, ginger,ig#tor pepper, onions and Bitter leaf ( Koleosd, 20

In West/Central Africa savannah region, fermentml$t bean constituted 1.4% of the daily calorteka and
5% of the total protein intake (Odunfat al., 1985;1986). Fermented food stuff and condiment are yegular in
Nigeria, prominent among the soup condiment is”/imu fermented vegetable protein from locust beeeds (Parkia
biglobosa), Oil seeds such as African locust beaelon seed, castor oil seed, mesquite bean andceanyare also
fermented to give condiments. In many cases, fetatien is responsible for the development of tasté aroma, improve
digestibility, improvement of nutritional compositi, stabilization of the original raw materials atetoxification of anti-

nutrient factors in the products (Olayinka and Faw2006).

In traditional process, water used for “iru” prosieg is usually the surface water sources, whichiotroduce
contaminations into the peeled cotyledons. SinyilaHe critical hazard points of public health whitot usually properly
control includes: feet used for de-hulling the seetyledons, fermentation trough, addition of salbbpen places and
wrapping leaves. Different type of leaves are wserdpping which includes banana, tedle¢tona grandisleaves, etc.
these leaves are usually picked from the groundirerdhe shedding trees for wrapping the produdd can serve as
contaminantsHence, the microbiological and food safety cautidmecessary. In this study, various bacterial iggec
associated with some locally fermented product®dust beans were isolated and identified. Moredmeestigation on
microbiological hazards associated with fermentexi$t beans was also intensified to safeguard théuption of this

food condiment meant for human consumption.
Materials

Samples were collected from two different produddicources: local production centers at OgbomoSoym

state and Eyenkorin at llorin in kwara state. Thengles were taken from every unit operation stagjdscust beans
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production. Media used include nutrients Agar frarab M. Limited UK. Lactobacillus (MRS Agar) from f&in

Biotechnology Ltd. The equipment used are: incub&Ballenkamp, USA), Weighing balance (Mettle Teldéb 3002
Switzerland), Hot air oven (Gallen Kamp), Hotplated Autoclave.

Methods

The samples were taken aseptically at every stadgleoprocessing unit of production as showed i flow

chart. Samples were transferred to the laboratmramalysis. The laboratory control sample was gregh to evaluate the
critical control point.

Locust bean ssed

Cleaning of ssads

}

Boiling of sead

Dizhulling

4

Washing

}

Finsing
'

Esaboiling

!

Diraining
}

Farmentation

'

Final product

The Nutrient Agar was weighed according to manufaet’ directions. Lactobacillus (MRS Agar) was pased
for use according to the manufacturers’ instruction

The Isolation and Identification of Bacteria afserial dilution were carried out by weighing 1 girsample into
10 ml of diluents water to form a stock culturanilof appropriate diluents was cultured in nutriagar plates at 8T for
24 hrs. The bacteria population of the locust ssamples was estimated from pouring plate technigteek cultures from
these samples were prepared in nutrient agar sladt&ept in the refrigerator for further use. lifesation of the bacterial
isolate was carried out by standard microbiologinathods. The characterization of bacteria isolat® based on gram

staining, morphological and cultural characterstiouple with relevant biochemical tests.

The antibiotic sensitivity tesvf the bacterial isolates was carried out using stendard disc agar diffusion
methods of CM-12-8PR100 and CM-12-8NR100. Thewast carried out using Muller Hinton agar incubateglates at
37°C for 18 h. the bacterial susceptibility was deterrby zone of inhibition.

RESULTS AND DISCUSSIONS

The result of microbial analysis of iru samples aresented in the tables below. The result showatthere are

different microorganisms which are normal microfidhat are involve in the fermentation proces3é® number of
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common floral found in fermented “iru” includeactobacilluss species, Bacillus spp, Staphylocscaureus Table 1
showed that the microbial load of dry clean seeds highesat center, with TVC of 3 x f0and the lowest is TVC 0.6 x
10° obtained at center 1 ( Table 1). Boiled peel seesithe highest value of TVC (28%)0owest value (3 x ). Cooked
seed TVC highest value is 18 x*1@nd the lowest value is 2 x°.0ru woro has TVC of 24 as the highest and theelstw
value s 5x18 Salted iru- woro highest value is 2 x*#hd the lowest value 1 x 30ru-pete highest value 21 x*.@Gnd
the lowest value of 10 x $0According to Ajayi, (2014), the result of thisofect is similar to previous works where the

common bacterial species that persistently poptieeaamples includéacillus sppandStaphylococcus spp.

In the first center sample&taphylococcus aureusas isolated from sample Al, B1, C1, D1, E1, Bacillus
cereuswas isolated from Al, B1l, C1, E1 and Racillus subtiliwas isolated from Eland FClostridium sppwas
isolated from Dland Flactobacillus sppvas isolated from D1, E1 and FlrespectivElgeudomonas auruginoseas
isolated from sample B1,and C1. In center tiocoli was isolated from sample D2 and B2apylococuss epidermigas
found in sample A2 and C3tapylococcus aureowgas found in sample A2, C2, D2 and R2osstridium sppas found
in A2, B2, C2, and D2 als@cetobater sppvas found in sample A2, C2, and E2 whikctobacillus speciewas isolated
from sample A2and C2. The isolates obtained in $amgnter three arBtapylococcus auredsom sample A3, D3 and
E3, Bacillus ceres was isolated from sample A3, B3, G&cillus subtiliswas isolated from D3 and EGlostridium spp
was isolated from sample A3 B3, CBcetobacter sppvas isolated from sample A3, C3 and Eactobacillus sppvas
isolated from sample A3 and C3 whikseudomonas aeruginoseas isolated from sample B3, as presented in Table
Table 3 showed cultural and biochemical charaaédn of the bacterial isolates encountered in $asnable 4 showed
the susceptibility of the isolates to antibiot®&aph aureous, Bacillus subtilis, clostridium spgedomonas aerginosa
showed Mutiple Antibiotic Resistance (MAR). Accandi to Osundiyaet al, (2013), the antibiotic increasingly
compromises the outcome of many infections thaewentil recently, treatable and remain the mostrmon disease in
Africa (Okekeet al.,2005). Many authors support the fact tRataeruginosa, Staph. aureoissimplicated as commonly
found resistant to antibiotics as identified instiwork (Lambert 2002; Okeket al., 2005; Magiorakoset al.2012;
Osundiyaet al, 2013). Table 5, presented frequency of occuméncpercentageStaphylococcus aurausnd Bacillus

cerushas the highest occurrence followed@gstridium sppand the least occurrenceHseudomonas aeruginasa
CONCLUSIONS

This research showed that there are various typesiaoorganisms involved in fermentation of locumtan

seeds. Diverse groups of bacteria isolates obtanwdade:Bacillus, Lactobacillus, Enterobacteraceae and &@i.c

In addition, it may be further concluded that evetpge of production is sensitive regarding thed lod
microorganisms, therefore, there must be propetrabto prevent contaminations. Heating processtrbasthoroughly
carried out, rinsing must be done with clean tréatater. The personnel involved must have goodopaishygiene. The

local producer must be trained on good manufaajypiactices.
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Table 1: Microbial Population at Different Stages & Local Production at Collection Center

Nos. Sample Code | TVC1 X10° | TVC2 X10° | TVC3 X10°

1 Drycleanseed| A 0.6 2 3

2 Boiled peel seed B 28 7 3

3 Cooked seed C 18 6 2

4 Iru woro D 24 24 5

5 Iru woro+ salt E 1.2 2 1

6 Iru pete F 21 20 10

Table 2: Incidence of Isolation of Sample from Diférent Location

Bacterial Isolates A B Cc D E F
Staphylococcus aureus ++4 +(1 ++(1}2)  ++F  ++(1,3%(1,2)
Staphylococcus epiderm|s  +(2 +(1 +(2
Bacillus cereus +++ +++ +++ +D)] ++(1,8) +(@1
Bacillus subtili ++(2,3 +++ | ++(1,2
Clostridium spp ++(1,3) ++(2,3) ++(2,3) ++(1,R) 1y (
E. coli ++(1,2) | +(1) +(1) +(1)
Acetobacter spp ++(2,3 ++(2,8) ++(2,3) +(1
Lactobacillus spp ++(2,3 ++(2,3)  +(1) +(1 +(1
Pseudomonasaeruginosa ++(1,3)  +(1)

Key: A- Dry clean seed, B-Boiled peel seed, C- CoolestisD-Iru woro, E-Iru woro+salt, F-Iru-pet

Table 3: Cultural and Biochemical Characterizationof the Bacterial Isolates

Encountered in Sampled African Locust Bean
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Table 3: Condt...
LABEd Raised, opaque, cremy, | Cmm —ve, md i - - AN A A |a |as |a Clostridium speciss
LAE= i,:;;r_ 1gba:atéﬁFmt: S?:: v wd in - + + + + + AE AL A Al AL Bacilius cerious
DAB: | O e men | e - il Il R e S o O i i
DAEb E?;’F_ Spaue, white, gﬁﬁ“"—- wd in e = | Fax AG A A |a A Basifius subrilis
LDz whire, e oot | costem o + < |- |raw Jae [a A |a |+ | swmiecos awes
LABa ?ﬁlohataﬁl;mt: Gram-va, rod AN A Acerobacter species
LaBD Ezfla?;iibf&mt ﬁﬁ?;j’- wd in = FAN A A |a AG | Lasobaciiius specier
LAE: Raleed Spequs cmm, | Gem e ood b - - AN AG AG | A Clostridium species
LABZ i:,zr_ 1{,ba,_uﬂfmt= fﬁ;‘:“"-— w4 in = |=|=|=|=|=|aE AG | A | AG | AG | Bosiius corsus
LaBs Eﬁ:amﬂﬁ F\.ti:: T ome - = [ = | AE A iﬁmm
LABf E;f_r‘mff_?"a‘ SRS | Gram —ve rod chsin + + AN A AG | A | AG | AG | Clostridium species
LAEgz R o, | Gram <ve, rod chain O I I [ AG | A |ac | ac | Boriius ceens
LED= Efﬂﬁ:— e, 51111;:;3—'\1 Rl + + + FAN AL A A A + Staphyecoccus aurens
LEDb i‘::’: 1°m"ﬁl__']l‘—'”_:ﬂt= ff;‘: T I N [ i e R AG | A | ac | Ac | Bactiius corens
LED: foﬁa.?g:ﬁ}iﬂfmi gﬁ.?a-, R - . = | FaN AC A A A A Bacilius subtiilis
LEDd Raised, opoque, cmem, | Gemos wd dmf o - AN A AG | a |ac | a Clostridium spesier

Key: - Negative, AE — Aerobic, AN- Anaerobic, A- Acid mhaction, + - Positive, FAN — Facultative anaeroh6, —
Acid and Gas production, YC- Yellow cream

Table 4: Antibiotic Sensitivity /Susceptibility Prdfile of Isolates ( Mm)

Lab Code Bacterial spp OFL | CXC | ERY | CTR | GEN | CRX | CAZ | AUG | CPR
DLIa Staph. aureous 185 | 10R| ND ND| 11R NQ ND ND ND
LABb Acetobata spp 15S | ND ND | ND ND ND ND ND ND
LASf Bacillus subtilis 12R | ND | 10R| 11R| 16S ND ND  11H N
LABc Clostridium spp 16S | 10R| 15S| ND ND 10 10 10 ND
LADc Bacillus cereus 13| ND | 10R| ND | 11R| 11R| 12R ND ND
LABe Pseudomonas aeuragino$dl19S| ND | 10R| 10R| 20§ ND 156 205 ND
LABc Lactobacillus spp ND ND | 11R| 14S| ND ND ND ND ND

Key: ND- not determined, S- Sensitive, I- IntermedifteResistant

Table 5: Microorganisms and Frequency of Occurrencdable

S. NO Organisms Frequency | Percentage (%)
1 Staph. Aureous 13 19.400
2 Acetobacter species 7 10.451
3 Bacillus subtilis 7 10.451
4 Clostridium spp 9 13.437
5 Bacillus cereus 13 19.400
6 Pseudomonas aeruginosa 3 4.479
7 Lactobacillus spp 7 10.451
8 E. coli 5 7.467
9 Staphylococcus epidemjs 3 4.479
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Figure 1: Bar Chart Representing Frequency of Occurence of Bacteria Isolate
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