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ABSTRACT

The antibacterial effects of some local spiceswere studied. Bacterial loads and types associated with steak were
evaluated. The popular local spices-ginger (Zingiber officinal€), garlic (Alliumsativum) and pepper (Piper nigrum)
were tested. The effects of the spices were measured after direct application of the processed (powdered) spices
on the meat immediately prior to roasting as practiced commercially. Total viable countswere determined follow-
ing aspread plate technique. Also, the effect of combination of the spices (synergism) on bacterial load and flora
on the steak was determined. These effects were tested on commercially available steak and laboratory prepared
steak samples. The finding showed that there were limited effects on the garlic treated sample which had a
bacterial load of 5.2% lessthan the control. Thetest for synergism showed that a combination of garlic and ginger
had appreciableless bacterial 1oad of 52.7% lessthan the control. The organismsisolated included Pseudomonas
Saphylococcus, E.coli, Bacillus Streptococcus and Proteus species. It was concluded that spices had little or no
bacteriostatic effects. The combination of garlic and ginger was recommended for use, since there was need for
use of spices for taste. Observation of good hygiene and good sanitation during production of steak was also
recommended.  © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Spicesand condimentsare plant productsused in
flavouring foodsand beverages. For thousandsof years,
aromatic plant materia s have been used infood pres-
ervation and preparation™S,

TheWorld Hed th Organi sation (WHO) considers
aspiceand or condiment asaculinary term, not abo-
tanical category. It doesnot refer to aspecific kind of
plant or plant part and hasauniquearomaand flavour,
which it derives from compounds known as phyto
chemicals or secondary compounds becausethey are
secondary to plants basic metabolism™.

Throughout recorded history, food borne bacteria
especially speciesof Clostridium, Escherichia List-
eria, Salmonella, Shigellaand Vibrio or their toxins
have been of serioushedth concernsand they il ar™®,
If spicesweretokill suchmicroorganismsor inhibit their
growth beforethey could producetoxins, use of spices

then might reducefood borneillnessand food poi son-
ingY, if theseantimicrobia hypothesesweretrue sev-
era predictionsshould befulfilled: (a) spicesshould
exhibit antibacterid and antifungd activity multipletech-
niqueshavebeen usedininvestigatinginhibitionand the
primary datavary considerably in quality and quantity
for different spices@ (b) Useof spicesshould begreatest
in hot climateswhere unrefrigerated food spoil espe-
cidly quickly. Meet dishesthat are prepared in advance
and stored at room temperature build up massive bac-
teria populationespecidly intropica dimates. (€) Quan-
titiesof spicescalled for inrecipesshould besufficient
to produce antimicrobia effectsand cooking or roast-
ing should not destroy the potency of phytochemica g9

Many spicesexhibit greater antibacteria potency
when they are mixed than when used alone such as
black pepper abioavailability enhancer meaningthat it
actssynergistically and absorbs phytotoxing?l. Indi-
vidual spices and blends are employed as coloring
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agents, antivirals (including suppressing HIV), brain
stimulantsand aphrodisiacs. Among traditional societ-
ies, many spiceplantsa so have ethnopharmacol ogical
uses often as tropical or ingested antibacterial and
vermiciders®. A few spicesparticularly garlic, ginger,
cinnamon and chillies, havefor centuriesbeen used to
counteract abroad spectrum of aillmentsincluding dys-
entery, kidney stonesarthritisand high blood pressure®.

Thiswork investigated the antibacterial effect of
three commonly used spices namely pepper(Piper
nigrum), garlic(Alliumsativum) and ginger (Zingiber
officinate) on the bacterial load of steak(Suya).
Investigation based on thefact that they are often used
as seasoningin household and businesspurposeswith-
out ascientific test of their antimicrobial effects or

potency™.
MATERIALSAND METHODS

Sourceof materials

Thethreespiceplantsginger, pepper and garlicwere
purchased intheir unprocessed form from the Umuahia
central market and their botanical identitieswere au-
thenti cated by the Chief plant officer of theHorticulture
unit, National Root Cropsresearch Ingtitute, Umudike.
All the materials used were sterilized according to
Cheesbrought?.

Processing and prepar ation of spices

The spice plantswerefirst examined for the pres-
enceof extraneousmateriaslikeinsectsor their larva,
pest, dried and diseased portions. Some extraneous
materia swereremoved beforethe processing of the
good ones. The garlic bulbs, werewashed, thescally
leaveswereremoved and the succulent portionswere
cut into thindices, spread in alaboratory tray and put
intheovenfor drying a 65°C for 24 hours, smilarly the
ginger rhizomeswerewashed and thescaly leavesand
somerootswereremoved beforeit wascut into thin
dicesand spread in alaboratory tray for dryinginthe
oven at 65°C. The pepper fruits were dried directly
after spreadinginatray. Thesamplesweredriedinthe
ovenuntil they werebrittle. They werethengroundina
Thomas-Willey laboratory mill inwhich the ground
samplesweresieved through Immtest sieveto obtain
apowdered processed sample.

Preparation of steak (suya) sample

The steak (suya) type commonly called or referred
toas“Belengu” by thevendorswas prepared. Theas-
sstanceof aprofessond “suya” manwasenlisted. Five
different steak (suya) trestmentswere prepared in ad-
ditiontothemarket typeand control purchased directly
from the vendors. The samples were designated as
follows
I. Market sample
ii. Control sample produced without any additions
iii. Suyasampletreated with 5g ginger powder
iv. Suyasampletreated with 5g garlic powder
v. Suyasampletreated with 5g pepper powder

All the sampleswere produced using the normal
roasting method. They werethen subjectedto analysis.

A second st of steak (suya) sampleswereproduced
inwhich thetest spiceswere combined and tested for
possiblesynergidtic effect. The samplesweredesignated
asfollows:. (a) Ginger and garlic (b) Garlic and pepper
(c) Pepper and ginger (d) Control (€) Market types.

In the preparation of the samples only fresh meat
from freshly slaughtered cow were purchased to re-
duce contamination. The preparation was doneimme-
diately after purchase.

Preparation of media

Mediaused for the work includes nutrient agar,
Christenson’sureaagar, tryptone broth and peptone
iron agar medium. Thesewere obtained in commercia
powdered form and prepared according to the manu-
facturersspecificationsand instructions.

Deter mination of bacterial load

Bacterial |oad determination wasdone by the plate
count method following aspread plate technique as
described by Iroegbu et al.*. Themethod isinline
with the specification of Internationa Commissionon
Microbiological Specificationsfor Foods*4. Counts
weretakenin gallenkamp colony counter from tripli-
cate culture plates of serially diluted diluents of each
test sample.

Procedure

Onegram of the steak (suya) samplewasweighed
inasterilebijou bottleusing asartoriousdigita weigh-
ing balance. Thesamplewascrushed with sterileglass
rod, blended in 2mls of the sterilenormal salineand
seridly dilutedin 10-fold. Triplicate platesof nutrient
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TABLE 1: Bacterial load of spicetreated steak TABLE 3: Bacterial load of combined spicetreatment on steak
Sampleidentity 1 2 3 Mean Sample 1 2 3 Mean
Garlic 138 132 134  1.346x10° Garlic+pepper 122 128 125 1.25x10°
Ginger 144 152 151  1.490x10° Ginger+ginger 61 66 63 6.30x10°
Pepper 161 159 165  1.616x10° Pepper+pepper 296 298 298 2.97x10°
Market type 164 165 168 1.656x10° Market type 289 290 286 2.88x10°8
Control 139 142 142 1.423x10° Control 133 132 135 1.33x10°

TABLE 2: Bacteriaisolates of spicetreated steak
SamplePseudomonas sp. Streptococcus sp. Bacillu sp. Escherichia sp. Staphylococcus sp. Proteussp. Salmonella sp.

Garlic +ve -ve +ve -ve +ve -ve -ve
Ginger +ve -ve +ve +ve +ve -ve -ve
Pepper +ve -ve +ve -ve +ve -ve -ve
Market +ve +ve +ve +ve +ve -ve -ve
Control +ve -ve +ve -ve +ve -ve -ve

TABLE 4: Bacterial isolates of combined spice treated steak
Sample  Pseudomonas sp. Streptococcus sp. Bacillus sp. Escherichia sp.  Staphylococcus sp.  Proteussp.  Salmonella sp.

Garlic+pepper +ve -ve +ve -ve +ve -ve -ve

Garlic+ginger +ve -ve +ve +ve +ve -ve +ve

Garlic+Pepper +ve -ve +ve -ve +ve -ve -ve

Market +ve +ve +ve +ve +ve -ve +ve

Control +ve -ve +ve -ve +ve +ve -ve
TABLE 5: Isolation and identification of microor ganismsisolated during thedeter mination of bacteriaload of steak

1% isolate 2" isolate 3%isolate 4" isolate 5" isolate 6" isolate
Smooth, coloniesLargeirregular  Small, tiny Large

Smooth, circular  Smooth, circular with edgesentire, colonies, colonies, smooth  expanding,
Colonial morphy colonies, shiny  opague, creamy creamy, dull  translucenton  circular and  smooth, circular
and mucoid and butyrous facedand  colonies, sooth  tranducent  and translucent
trand ucent nutrient agar  nutrient agar  on nutrient agar

M icroscopy
Motility test +ve -ve +ve +ve -ve +ve
Grain stain -ve +ve -ve +ve -ve -ve
Spore -ve -ve -ve +ve -ve -ve
Flagella +ve -ve +ve +ve -ve +ve
Capsule -ve -ve -ve -ve -ve -ve
Cell arrangements  Small rods, Singleoval cells  Shortrodsin  Singleshort Organisms short Slender, short,
straight curved arranged in clusters singles rods rodsinchains  singlerods
Biochemical tests
Catalase +ve +ve +ve +ve -ve +ve
Oxidase +ve -ve -ve -ve -ve -ve
Coagulase +ve +ve -ve +ve +ve -ve
Indole +ve -ve +ve -ve -ve +ve
Urease -ve -ve -ve -ve -ve -ve
Methyl red +ve +ve +ve +ve +ve +ve
Nitrate +ve +ve +ve +ve +ve +ve
H,S +ve -ve -ve +ve -ve +ve
Citrate +ve -ve -ve +ve -ve +ve
Carbohydrate utilization
Glucose +ve +ve +ve +ve +ve +ve
Lactose -ve +ve -ve +ve -ve +ve
Maltose +ve +ve +ve +ve +ve +ve
Sucrose +ve +ve +ve +ve +ve +ve
Mannitol -ve +ve +ve +ve +ve +ve
Xylose -ve +ve +ve +ve -ve +ve
Probableidentity Pseudomonas  Saphylococcus E.coli Bacillusspp. Streptococcus — Proteus spp

Spp SPp. Spp
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TABLE 6: | solation and identification of micro organismsisolated from the combined treatment of spiceson steak

1% isolate 2" isolate 3%isolate 4" isolate 5" isolate 6" isolate
Smooth, circular Smooth, circular Smo_oth, small . Large Tiny, smooth Larg_e

. ; - circular irregular . expanding,

Colonia morphology colonies, shinyin  opaque, creamy on but lonies. dull colonies loni
consistency nutrient agar utyrous - colonies, du translucent colonies
creamy colonies  faced nutrient agar
Microscopic
Grain stain -ve +ve -ve +ve +ve +ve
Spore +ve -ve -ve +ve -ve -ve
Flagella +ve -ve -ve +ve -ve +ve
Capsule -ve -ve -ve -ve -ve -ve
small rods, straight single short oval shaped singleshort short singlecdl in slender, single
curved rods cellsin clusters rods chains rods
Biochemical tests
Catalase +ve +ve +ve +ve -ve +ve
Oxidase +ve -ve -ve -ve -ve -ve
Coagulase +ve -ve -ve -ve +ve -ve
Indole -ve +ve +ve -ve -ve +ve
V oges proskauer +ve -ve +ve -ve -ve +ve
Methyl red +ve +ve +ve +ve +ve +ve
H,S +ve -ve -ve -ve -ve +ve
Citrate +ve -ve -ve +ve +ve +ve
Nitrate +ve +ve +ve +ve +ve +ve
Urease -ve -ve -ve -ve -ve -ve
Car bohydrate utilization

Glucose +ve +ve +ve +ve +ve +ve
Lactose -ve -ve +ve +ve -ve +ve
Maltose +ve +ve +ve +ve +ve +ve
Sucrose +ve +ve +ve +ve +ve +ve
Mannitol -ve +ve +ve +ve +ve +ve
Xylose -ve +ve -ve +ve -ve +ve

Probabl e identity Pseudomonas spp  Staphylococcus spp. E.coli Bacillus spp. Streptococcus spp  Proteus spp

agar wereinoculated with 0.1ml of each dilution, and
theinoculum spread over theagar surfacewith agterile
glasshockey. After 24 hours of incubation at 37°C, the
plateswereexamined and coloniescountedin an elec-
tronic colony counter. A mean of each triplicate count
wastaken and multiplied with the appropriatedilution
factor.

Identification of bacterial flora

Subcultures were made, using the methods de-
scribed variously by Fawole and Oso!® and
Cheesbrought?. | dentification of each bacterial isolate
was made based on cultura (colony) examination, mi-
croscopic examination and biochemical characters.
Identification of the bacteriato thegenericlevel fol-
lowed the schemesof Holt et al.[*3l,

RESULTSAND DISCUSSION
From theresultsof bacteriaload, it isevident that

all thetest samplesand control contains appreciably
high bacteria |oad ranging from 1.346x 108 to 1.65x 1C?

cfu/g representing a lower bacteria load of 5.62%
(TABLES 1and 5). On the other hand the ginger and
pepper treated steaks had ginger load of 1.490x108
and 1.616x10°cfu/g being percentages of 8.86% and
11.67% bacterial |oadsrespectively. The market steak
had aload of 1.656x108cfu/g being 16.37%. Therda
tively lower bacterial load of the control must have
comefromthehigh sanitation that was observed during
preparation, whilethere atively higher load inthe mar-
ket steak, may be as combined effect of unhygienic
environment and thegroundnut (Kulikuli) additive, which
probably provided more substratefor the organisms.

The bacteriafloraof thetest samplesand the con-
trolswere normal for meat samplesand the controls
were normal for meat samples?.

Fivedifferent speciesof bacterid madeup thebac-
teriafloraof the samples. Speciesof Pseudomonas,
Bacillus and Saphyl ococcus were present in all the
samplesand control, while other specieswhichinclude
Sreptococcus, Bacillus, Proteins, Escherichia and
Salmonellawere seenin thedifferent samples.

Resultsasshownin TABLE 2 showsthat fivedif-



RRBS, 2(1) June 2008

U.N.Ekwenye and |.G.Iroegbu 5

Review

ferent species of bacteriamake up the bacteriafloraof
the samples. Spices of Pseudomonas, Bacillus and
Saphyl ococcuswere present al the samplesand con-
trol. The presence of Salmonella and Escherichia spp
areindicativeof poor hygieneand poss ble contamina
tionduring handling.

TABLES 3 and 6 show the effect of combined
spices (Synergismtest) on the bacteriaload of steak.
Combined pair of ginger and garlic had theleast num-
ber of bacteria6.30x 10"cfu/g whileginger+pepper had
2.97x 10 and themarket steak had 2.88x10%cfu/g. The
synergism test showed that the spicestend to be more
effectivewhen combined. Garlic and ginger combina
tion had aload of 6.3x107cfu/g(52.74%), d so, garlic
and pepper combination had aload of 1.25x10%cfu/g.

Both themarket steak and the ginger and pepper
treated sampleshad rel atively more bacterial thanthe
control. Bacteriaisolates from the combined spiced
treated steak isshownin TABLE 4. Saphyl ococcus
spp, Pseudomonas spp and Bacillus spp were present
inall the samplesand the control, while Salmonella
and Escherichia species were present in the market
sampleonly, Proteuswas present in the control sample
only.. The combination of spices decreased the bacte-
riaload considerably.

Conclusion, therefore, it isbound that good sanita-
tion playsbetter rolethan use of spicesin bacteriacon-
trol during steak production. However, theuseof garlic
spice had limited bacteriostati c effect asseen fromthe
results, thiseffectsbecomes enhanced when combined
withginger.

Itistherefore, generally concluded that the use of
spiceshavelittleor no bacteriostatic effect in steek pro-
duction. Notwithstanding sincethe spice areused more
for tastethan bacteriacontral, it ishereby recommended
that acombination of garlic and ginger spicesshould be
used. Alsoit isrecommended that adequate personal
hygiene and sanitation are required during production
of ready to eat meat productslike steak.
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