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INTRODUCTION
Egyptian minced meat"Kofta" and "Kapah" 

are a popular meat products of either 

beef or lamb,served in various food res

taurants in Egypt. In general,Kofta is 

prepared from minced lean beef,mixed 

with fat"beef prenephric or ta il  sheep 

fat",corrmon salts and additives such as 

spices.vegetables. After thorough mixed 

being g r i l led  in the form of fingers 
"Xofta " ,El-Khateib e t .a l .1985,1986.Kapab 

is prepared as slices of mutton or beef 

(rich in fat content) , these slices mixed 

with corrmon salts and spices for at least 
6  h. before g r il l in g .

The microflora of Kofta varies greatly 

Presumbly reflecting the situation during 

processing and the storage temperature 

The presence of more meat juice and the 

distribution of the surface microbes 

throughout the meat during mincing enh

ances the v iab il ity  and growth rate of 

the organisms,Wyatt and Guy,1980. FleSh 

of an animal (used in the manufacture

of Kapab) are considered stef 1 ,

the animal is slaughtered, h&c
anü /contamination usually occur5  ~ ^  ¡.¡ft 

age is expected. This is of ^ ^

rn to the meat industry.

Kofta and Kapab may at time5
-on5t
U £)>

a public health hazard,as a ^

holding these product,at ro0 tti g

temperature is suitable

ure for long time for sale- .
for gr°
• i f 1 °multiplication of microbia ^
■ t i 5 z>products.In this regard ir

f V<>J

accepted that many herbs aind
iCei

imicrobialknown to exhibit antimien-^* o 

and influence the keeping

foods to which they have been
The preservative action of ŝ „ 4

ices in addition to widely u fofiD j
flavour to meat products da5 Ht«1ir ihe * #"ntly received attention 1 1
where studies, (Sharman et-a* Ĵ1

koto et .al. 1 9 8 0,El-Khateib j$i
(1985b)I986,El-Khateib and Abd b«1

.lS88)-n?- .if11987,El-Khateib et.al.
b?cter /reported and showed that 

mycotoxin producingfung1 ices- A
ited by some herbs and 5 PX

the te'f*1
L it t le  is to be found in u $ e

extract a" jon effects of spices
v. The

o f lora of Kofta and Kapa
f

study was undertaken to ^  ^

effect of garlic ,c love,c

dete
inn

rm1** J

nf
ittern5 >

ion extracts on growth PaL ^  p \ 

normal microflora of Kofta

MATERIALS AND METHODS
SPICES EXTRACTS
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V  Spic
0t> th 6S Were chosen for this study 

ne bas•
tob]ai ls ° f  their reported antimic-

V d  activity or from the results ob-
ki from5s PreHminary studies.The sp-
S*HV. Vere as follows :garlic(Allium 
ci lUrr> I ir \ ■
°ve(g cinnamon(Cinnamon cassia)

 ̂ n â caryophyllus) and onion( 

^  as ex'trac'ts were prep-
ch) :The
to,V  bi

garlic and onion ( 5 0 0  g ea- 

ended in a blender, squeeze

Cotton muslein.The extracts 

r,and completed to 5 0  ml with
Ve>. i

ev nd cinnamon ( 2 0 0  g each)8 l ^racte,
rk.j a by decoction method for

Pape Vai:er bath.Filter, through f i l -

\  0,(GANiot. SMS

5»,
u
^ I s  . S Used in this were
&ibs ^^Bbimur

(Sal-

- turn SA53 ; Staphylococcus 
J and enteropathogenic E.coli

V  ! tained from Federal Centre for

c^’ 8650 Kulmbach,FRG.Pseudo-

--dxla,Proteus vulgaris and

wcre stocked in Food Hy-

''Ssi aculty  of Veterinary Medic
al lUt n .

nivers ity , Assiut/Egypt .The 
*%. vere

"Maintained on slants of

N b h a§ar (Merck> at 37 C.

ti N 0F THE MINIUM inhibitory

S c 10,8 « « c . * , .\  k>s)of
\  ̂ 6 w §ar l ic ,  clove .cinnamonand
nH S t ̂

against the previously
\ > bacte .
»h %r eria were evaluated using

> C d l f t u s '
% f ' 1 9 7 2 -

sion technique,Garrod

Vith
er'Hintnt°n agar was melted.se-
th.

° rganism under test to g i-  

bcentration lO^-lO^ organ

ism/ml.Then poured in sterile  Petri di- 
shes(l5 cm diameter).After allowing the 

agar to solidify,cups were prepared lOrm 

diameter using a sterilized  cork borer 

The various dilutions of each extract 

( 2 0 %,1 0 %,5%,2.5%,1.25% and 0.625%) were 
then added to the cups in appropriate 
quantities in triplicate.The plates we
re incubated for 24 h.at 37 C.After in

cubation, the inhibition zones were mea

sured in mm,and a curve determining the
2relation between X and logarithm conc

entration of the extract was construc
ted and used to estimate the MIC,

X=diareter of inhibition zone-diamgter of the cue 2

2

DETERMINATION OF BACTERIOSTATIC AND 

BACTERICIDAL ACTIVITIES

Various concentrations(20%,10%,5%,2.5%

1 . 2 5 % and 0 .6 2 5 %) of different extracts 

were inoculated by the tested organisms 

(about 1 0  organisms/ml)and incubated 

at 37C for 48h.Subculture were then made 

from the tubes showing no growth,by 

transferring a loopful from each dilut

ion into 5ml ster ile  Brain Heart Infus- 

ion(BHI) broth.The results were taken 

after incubation period of 4 8 h.

MEAT PRODUCTS''KOFTA''AND "KAPAB"

Lot of Kofta was prepared according to 

El-Khateib et.al. (1985a). Kapab was prepared 

from beef meat(Longismus dorsi) .where 

it  was cut into pieces(4X2X1 cm) .mixed 

with 1 % sodium chloride.Both two produ

cts were divided into 3  portions,the 

f irs t is control , the second contain 1 %
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spices extract(mixtures of garlic clove 

cinnamon and onion 1 : 1 : 1 : 1  v/v) while 

the third contain 2 % from previously 

spices extracts (mixtures).
Each portion was divided into three gr

oups, the firs t  stored at 25 C while the 

second at 15 C and the third at 8  C.

ENUMERATION PROCEDURE 

2 0  g of the products were homogenized 

in a Waring-Blender with 180 ml of ste

r i le  physiological saline to give a 0 . 1  

d ilut ion.

The following tests were conducted on 

the homogenate:
1- Total aerobic plate count (APC) and 

Pseudomonas count were carried out ac

cording to Leistner e t .a l , 1981.

2-  Enterobacteriaceae count was carried
out on Deoxycholate hydrogen sulfide 
lactose agar (DHL,Merck).

RESULTS AND DISCUSSION

The minimum inhibitory concentrât ions 
(MIC,s) of the tested extracts on food po

isoning and spoilage bacteria are l i s t 

ed in Table 1. The(MIC,s)of garlic,clove 

and cinnamon extracts on Salmonella ty- 

phimurium,Staphylococcus aureus,entero- 

pathogenic E .co li ,Pseudomonas aeruginosa 

Proteus vulgaris and Sarcinia lutea were 

(3%,3%,3%,2 .5%,2 . 2 % and 1 .5%),(3%,2.5 

2 .5%,3-5%,1 .5% and 1 . 5 %) and ( 5 %,2 . 5 %, 
5%,4%,3.2% and 2%)respectively.On the 

other hand(MIC,s)of onion extract on a ll 

previously tested bacteria were more 

than 20% except Proteus vulgaris 2.5%. 

Testing the bactericidal activ ity  of ga

r l ic  ,clove.cinnamon and onipn extracts,

revealed that a ll these exti'act

bactericidal activity. They 

hibited bacteriostatic e f fect‘

dXeorb

EFFECT OF 1% AND 2% SPICES 

MICROFLORA OF KOFTA AND KAPÂ

extka(DT*'

ndFor Kof ta .prepared with 1% a

/
,10V

( arlî  1res from spices extractstgai ^

cinnamon and onion 1:1:i d  v
/v)

5eli
the total bacterial count dec1 ^ 

and 2.5)log cycle:Enteroba£Í^-^ff^

nt decreased and 2) log cyclc
:(0 6 ̂ ,

domonadaceae counts decrease- e----------- ith
log cycle i f  it  is compared w

d 1
trol at 25 C after 48 h.respe

>f Aivcerning the growth rate o J

Kapab which contained 1% anĈ
4, $2 %

?

from previously spices extrad

that
$ i f

at 25 C,Fig.2 ,it is clear 
extract caused decrease in „  $

total bacteria.Enterobacted^-^j)^
Q.

Pseudomonadaceae of(0.5>0‘ 
cycle after 48h.respectively

E n t ^
The total bacterial counts,^ ^  

iaceae counts and Pseud^2 2 ä-^^d ^
gto

of Kofta and Kapab ( con - .md1t r 0 l )

presented in F ig.3 &4-Tdese ^  

increased,! and 2)and(0.$’̂ t1'
logs cycles after 4 8 h.respe

mlC . i fhtly increase of nreviousiy j#

in Kofta and Kapab prepar 

ture spices extracts.Whde
sP1
v.e5

racts causing decrease of t
hesefill'd
.vcle

lora by(0.7,l and 0.8)1°S
Koi i*0 . 8  and 0 . 5 ) log cycle in 

after 48h.respectively- , / r. taine° A
It is evident from the ot> „av

F ig .5 &6 that the storage 

488

terflP1d*1



Of

fit
some
^•îhe

to some extent the growth rate
m:Lcroflora in both products(co-

'fsçri „ lc Use of 1% spices extracts ca- 
n° Cha

c°Upt: n§e i-n the total bacterial
>tt f̂ter QftuyOh.xn prepared Kofta,while

Kapabthe count decrease 0.5
of 

cVcle
^ irj after 96h.No noticeable chan-, [hp
lf* ôft c°Unt of Enterobact eriaceae 

an<f decrease 0.8 log cycle in 

9 6 h . O n  the other hand Pseud-
-S. count of both products wi- r.. P̂tOec;

ĉle 'n. extracts increase 0.5 log "he
aer°bic spoilage flora of fr -% at
t0re<̂  at ch ill temperatures

i ” ôrTünated by soecies of Pseud-  ̂ trie
ê8arri _

n§ the effect of 2% spices
CS frv,-'.nu

r̂Qiri and Dainty 1971 ;McMeekin

°'lt't>En/rniXtUre> °n t îe tota  ̂ bacterial 
^ ^ e'^^~~^2acteraceae and Pseudomona-xn K0f~ -----------
'“■it • ta and Kapab after 96h.atby /  ̂S q ̂
dm ar that the count decrease

q. ĥd n
t *7)and(1 -5,1 -3 and 0.5) log

 ̂ ct;i-vely. Since the time of tj > 195s
?s of ,t*le antibacterial proper

?tv Sari i
. and onion have been obs-

,S0  ^ e d .
n. >Pt«1

amon,
Hoffman and Evans,

etv,
§ the earliest to describe

ati
e, âcflni'" '1Ve act*on ° f  cinnamon and 

hq ^  ann, 1 9 x5  and i9i8;El-Khateibl988
^  0fxs S*UcHed the effect of essen-

of _ .
0 ^ ^  Pices on growth of severalVit](j Ŝap 1

h sPoii S deluding food poisoning
1

, xh 1 1 ■ acteria,Aspergillus and
sn. • — — ----

Used Pecies,and concluded that
j ^ f0t, founts as employed nor-
s ^ as binary foods were insuffic- 

PteseM . rvatives .However,when es-
V  °ils\  'he Used cinnamon and clove re-

n>on §r°vth of food poisoning
ba,uteria.According to our

results, these spices extracts had nearly

baceriostatic effect when used as 2% co

ncentration (v/w).

CONCLUSION

From a ll the data obtained,it can be co

ncluded that garlic and clove extracts 

had highest antibacterial effect against 

a ll tested food -poisoning and spoilage 

bacteria.lt is of interest that combining 

g a r l ic ,clove,cinnamon and onion extracts 
produced a more pronounced effect in inc

reasing the keeping quality of Kofta and 
Kapab which held for sale at room tempe
rature in Egypt markets.However, further 

studies of combined effects of more d i f 

ferent spices extracts or o ils  should be 

done to evaluate the practical s ign if ic 

ance .
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Table l:The minimum inhibitory concentrations (MIC,s) of garlic , clove .cinnamon and onion rxtracts on



Lo
g

Control

9 I--------—  Kofta contained 1 %  spices extract

---------Kofta contained 2% spices extract

0 J.
24 36

Hours

¡flip
Fig.( I ) Effect of 1% and 2% mixtures from garlic» c

cinnamon and onion extracts (1:1:1 :1 v / v ) ° n
\\\e

flora of kofta held at 2 5 C° ( •  Total bacteHd

o Enterobacteriaceae and A Pseudomonodc°e
d*)■



c'nnamon and onion extracts (1 :t : 1:1 v/v) on the micro. 

f|°ra of kapab held at 25 C° ( «Total bacterial count,

0 ^nterobacteriaceae and A Pseudomonadaceae ).
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Fig.(3 ) Effect of 1 % and 2% mixtures from garlic? clo^’
the

cinnamon and onion extracts (1:1:1:1 v /v  ) °n ,jl gfi*
microflora of Kofta held at I5C°(#Total &dC

. mofld'
count, o Enterobacteriaceae and A Pseua° 

daceae ) .

4 9 4



nnQrnon and onion extracts ( 1 :1 :1 :1 v /v )  on the 

*Cr° fl° ra  of kapab held at I5C°( •T o ta l bacterial 

°unt, o  Enterobacteriaceae and a  Pseudmonadaceae ).
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Fig.(5) E ffect of 1%and 2 %  mixtures from garlic t c
|oVe'
tin®

cinnamon and onion extracts ( 1M: 1: 1 v /v  ) ° n i
teria'

microflora of Kofta held at 8 C ( •  Total bdC ^

count, o Enterobacteriaceae and A Pseudom°n 

aceae ) .
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Hours

Effect of 1 % and 2 % mixtures from garlic, clove ,

c'nnamon and onion extracts ( 1; 1: 1*1 v / v ) o n  the

^¡croflora of Kapab,held at 8 C ( •  Total bacterial

c° unt, o Enterobacteriaceae and a  Pseudomonad_ 
Qceae )
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