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SUMMARY

Clove il cumin oil

(100&200ppm)
1008200ppm) and nigella sativa seeds oil
W$$.0.) (100&:200ppm) as spice oils (natural
p.résma[ives ) were evaluated for potential inhi-
biion of Aspergillus parasiticus growth and sub-
quent aflatoing production in Ras cheese. All
“&sted spice ojlg decreased the growth rate of

Aparagy;
altic :
Us and aflatoxing production in vari-

o degrees.
hieveg the re
(iVe si

love ojl 2t concn. 200ppm

s
ults a5 a best natural preserva-

red
Men 1, ;CCd Aflatoxin B1& total aflatoxin
Morwve,' Wlang 0.6 ppb after 90 days.
‘DictoiISW ¢ deto"ifying effect of the three
"“dium 5 €Valuateq against AFB1 in broth
f,,  one g
ag: the tested o showed a detox-
Inst
AFB1. The tested oils had

tet

€ it elim;
. Minated A.parasiticus after 16.

no marked effect on the chemical properties of
Ras cheese. Although clove and cumin oils
slightly increased protein degradation, N.S.S.O.
decreased protein degradation and also slightly
increased total volatile fatty acids (TVFA) con-

tent in comparison with the control.

Results indicated that certain flavourings used
for speciality cheeses can also be effective in
controlling growth rate and aflatoxins production

of A.parasiticus in Ras cheese.

INTRODUCTION

Spoilage molds represent a major problem for

manufacturers and marketers.

cheese
A.parasiticus is wide spread as cheese contami-

nant ( EL-Essawy et al. 1984 ; Abouzeid et
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al..1996 and Abdel-Hakiem & EL-Kosi, 1999 )
and is known by its high efficiency in producing
aflatoxins ( Aly,1979 ; Abu-Sree, 1997 and Bars-
Bailly et al.,1999).

Ras cheese is one of the most popular type of
hard cheese in Egypt. It is characterized by its
strong pungent and sharp flavour which meet the
taste of the Egyptian consumer. It is likely to be
exposed to many sources of contamination with

A.parasiticus during manufacturing, storage and

marketing (Bullerman,1979).

With the improvement of people’s living stan-
dard, consumers have higher demands for the
safety of food. The use of natural preservatives
to control fungal growth and aflatoxin produc-
tion in milk and dairy products has been a sub-
Ject of a considerable concern in recent years for
the importance of milk products in human diet
( Bullerman et al,1977 and Wendorff &
Wee,1997). Spices were recognized by the Egyp-
tians over 3000 years ago as having preservation
possibilities which mainly present in their essen-
tial oils. The first reference in the literature to es-
sential oils of spice appears in the latter part of
the thirteenth century ( Farrell, 1985 ). In Egypt,
cumin oil, clove oil and nigella sativa seeds oil ,
N.S.8.0,, are used as flavouring agents. Moreo-
Ver, cumin oil has pharmaceutical purposes as a
carminative, and antispasmodic; clove oil has
Some antiseptic  qualities (Farrell, 1985 ).and

N.S. i
S.S.0. is used for treatment of indigestion and
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asthma ( EL- Faham,1994 ),

In Egypt, there is little information about the 4,
timycotic and antimycotoxigenic effects of Spice
oils. Accordingly, three spice oils were chosen 1o
be tested for their effectiveness agains the
growth rate of A.parasiticus and subsequent afl;.
toxins production during ripening of Ras cheese,
and also evaluation of their detoxifying effec

against AFB1 in broth medium.
MATERIAL AND METHODS

A-Material:

1- Aspergillus parasiticus strain used:

It was obtained from Animal Health Research In-
stitute. Potato Dextrose Agar (PDA) was used for
mold growth ( Marshall, 1992 ).

2- Preparation of spice oils:

Emulsions of clove oil, cumin oil and N.S.S.0-
obtained from local markets, were preparcd by
emulsifying the oil in water and tween 80 ( She-
rine,1996 ). Sufficient volume of each oil emul-
sion was added to milk to achieve 100 & 200

3- Aflatoxin Bi standard ( AFB1):

3 Co_
AFB1 standard was obtained from Sigma

B- Methods:

e
1- Preparation of spore suspentio

<3l
Jants *
pPDA S
A.parasiticus strain was grown on g

SIS
Jected ¥
25(C for 7 days. The spores were col

; )
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e 0.05 % tween 80 to provide suspension
sienie ¥

9
ptaining about 0.9x10" spores/ml.
¢o

». Laboratory experimental work:

Raw A,pamsiticus free buffaloe’s milk ( 90 Kg )

was pasteurized at 63°C / 30 min. and cooled to
4°C. The milk was experimentally contaminated
with the A.parasiticus strain to obtain a final
concn. of 7x10° CEU/ml. The milk was divided
into 7 batches:

1) Batch *A" : Contained clove oil 100 ppm.

2) Baich “B" : Contained clove oil 200 ppm.
3)Batch “C" : Contained cumin oil 100 ppm.,

4) Batch “D” : Contained cumin oil 200 ppm.
5)Batch “E” : Contained N.S.S.0. 100 ppm,

6) Batch “F" : Contained N.S.S.0. 200 ppm.
)

7)Batch “G” as a control : contained no oil.

Three replicates were prepared from each treat-
ment. The batches were manufactured into Ras
cheese according to the method adopted by Ab-
del-Tawap ( 1963 ). Cheese samples were ana-
lysed whep fresh(zero time) and at 6, 9 and up to
0 days after manufacture for A.parasiticus
C.Oum; 46,9, 16 and up to 90 days for estima-
" of AFBI ang total aflatoxin contents

(TAQ). :
h C.). and at zero time, 30, 60 and 90 days for
themicy) €Xaminatiop,

" As
Pergillyg Parasiticus count:

Mpleg

e ffom the manufactured product were
fed for A

o (PDA)

Parasiticus count by culturing
using the technique adopted by (Mar-

VQL

Meg

'J'IG
lza.Vol.48,No.4(2000)

D

4- Aflatoxing analysis:

a- Estimation of AFB1 & Total afl

tents in Ras cheese:

atoxin con-

AFBI and total aflatoxin contents were extracted
and detected in Ras cheese using AflaTest*. The

technique was conducted as follows:

I- Sample extraction: Fifty gram of each sam-
ple, 5 gram NaCl and 100 m! methanol : water
(80 : 20 ) were blended at high speed for |
minute. The extract was poured into fluted fil-
ter paper, and the filtrate was collected in a
clean vessel.

[1- Extract dilution: Ten ml of the filtered ex-
tract was diluted with 40 ml purified water,
mixed well and then filtered through glass mi-
crofibre filter into glass syringe barrel using
markings on barrel to measure 10 ml.

III- Column chromatography: Ten ml filtered
diluted extract was passed through Afla Test®
- P affinity column at a rate of about | - 2
drops / second until air comes through col-
umn. Ten ml of purified water was passed
through the column at the same previous rate
( two times ). Affinity column was elluted by
passing 1.0 ml HPLC grade methanol through
column at a rate of 1 - 2 drops / second and all
the sample elute was collected ( 1 ml ) in a
glass cuvette. One ml of AflaTest developer
was added to elute in the cuvette and mixed
well. The cuvette was placed in a calibrated

fluorometer and read aflatoxin concentration

after 60 seconds.
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< The AflaTest was supplied by Vicam Co..
MA. USA.

b- Evaluation of the detoxifying effect of spice
oils against AFBI in broth medium:
The detoxifying activity of spice oils against
A.parasiticus was evaluated by adding a sam-
ple of spice oils to a flask containing 100 ml
of Yeast Extract Sucrose ( YES ) medium
for a final concn. of 100 & 200 ppm for each
oil. The broth cultures containing spice oils
were autoclaved at 121°C for 15 min. After
cooling, the flasks were inoculated with
AFBI to obtain a final concn. of 40 ppb and
incubated at 25°C. Samples were analysed at

30 and 45 days for AFBI1 content using
AflaTest.

5- Chemical examination of the product:
Cheese samplés were analysed for moisture
% | fat % , soluble nitrogen % (SN) and total
nitrogen % (TN) according to Ling ( 1963 );
titratable acidity % according to Atherton and
Newlander (1977 ), and for total volatile fatty

acids  (TVFA) according to  Kosikowski
(1978).

RESULTS AND DISCUSSION

Data presented in Tables (1&2) reveal that

A.parasiticus was able to grow and produce afla-

toxins in the inoculated Ras cheese.
A.parasiticus count in the control batches in-
creased during the interval between the zero

g 3
time (4. 3x107) and the three months of ripening

450

(64 % 10° ) Mor

eover. 'AJ?K.’H e
creased ( approximately fonitaa r,
. - Tt ARp,
ninefold for TAC ) during the el
1

the six and ninetieth day of "Dcm:‘ )

concn. of AFBI in cheese Sa‘-npl:s..ar::ji T
the A.parasiticus count of Period of P;': o
would probably be considered hayz.s =

oy 0L,
man health (0.5 ppb for AFBI accorg, .~
ng 0 Qy
na and Cyprus standa-ds ) (FAO/WHg 1995

The growth of mold and production of ARB) &
control cheese is in agreemen; with Aly 1573 |
who concluded that fresh cheese is 5 2004 mesi.
um for A.flavus growth and aflatoxin Producios,
Aspergillus spp. is one of the TSt Commeg
groups of molds causing defects in cheese ( Bar.
Bailly et al.,1999). Aflatoxins seldom occe
naturally in milk products other than chasse
( Scortt,1989 ). The contamination of milk by &
latoxins is a major problem of those countnes
where the sanitary conditions allow the oWl
of A.parasiticus and the contaminated milk ax
milk products are not discarded because of &
critical economical and social sitwation. Th
kind of contamination may represent a source ¢
chronic exposure to an important risk factor f
hepatocarcinogenesis, AFB! being the most «©
ic and carcinogenic one ( Gilli et al,1989 2
Hassan and Bullerman,1995 ). Moreover, Al

et al.(1971) declared that children may be'

posed to aflatoxins even before weaning b2

mothers comsuming aflatoxins in their fot |

secrete AFM 1 in their milk.
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ith clove oil (100ppm)
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naese
[0 3 a
.\)\Old O' Apm com lelely re-
*, while the count was comp
- oenings ¥
A0 l=6 days using (200ppm). Furthermore,
:;({d by

siticus count within 30 days

e concn. 100ppm. AFBI and total afla-
paind the

n contents were detected after 6 dallys of ri-
.\ning( 1.4 &13 ppb ), reached a max1mun‘1 af-
:rlb days ( 3.6 & 23 ppb ) and then declined
pdreached (0.13 & 1.0 ppb ) after 90 days.
The concn.200ppm showed a powerful antimy-
coloxigenic activity on AFB1 and total aflatoxin
contents ( 0.001 & 0.6 ppb ) after 90 days of rj-
pening ( Table 1&2 ). Lie and Marth (1967) re-
poried that, the highest amounts of AFB| &
AFGI produced by A.parasiticus in chedder
cheese were formed after 7 weeks. According to
Kazioamnoglou ( 1990 ), AFB1was detected in
toconen.  ranged from 22-40 ppb of
ChCCSCAFUlThCTmOI'C,Abu Sree (1997) detected
AFB1 in 6.6 of Ras cheese samples in a leve]

Wged from | .4 - 10.5 ppm.

Spice
Pee oils 'eportedly haye antimycotic and antj-
MCloxigepe

Propertjes. Bullerman et al.
(1977)

fepo i
% pm'p fed that clove oi] gt concn. 200-
i

nhib; :
4 'ted growth ang aflatoxin produc-

A-P?lrasitic
us,
“989) s sMoreover, Farag et a).

R

O™ A parasiticys by 99 %. Ac-

éh erin

g |nh'b. .

Qi Plion p
chlic :

e (1996), clove oj] exhibit

ed a
Ower against

A.parasiticys. The
oil may be attribut-

Ct o
'1970and Slgeno] ( Doerr ang Fid-

alTell,l985 ).

: ol.48.No.4(2000)

" &, clove oj] decreased aflatox-
Uction T )

while with 200ppm, the co

unt was completely
reduced after 30 days of ripe

ning. The AFB| ang
total aflatoxin contents in cumin oil cheese

batches increased during the interval between the
six and thirtieth day of ripening and then sharpe-
ly decreased to reach 0.28 &2.3 ppb using 100
Ppm, and 0.14 & 09 ppb using 200ppm after
three months ( Tables 1 & 2 ). Abouzeid et al.
(1996) detected A.parasiticus in 20% of hard
(Roume) cheese (40 - 6x102 /g),and AFB]1 in
20% of the samples in a concn, ranged from 100-
176ppb. Aly(1979)  concluded
thatRas cheese was ovoid of AFBI1&AFGI

Moreover,

within 60 days of ripening. An excellent indica-
tor of endemic exposure to aflatoxins in the envi-
ronment is their presence as residue in animal tis-
sue or fluids. Aflatoxins-contaminated milk is a
risk factor for the consumer, especially when
processed into cheese. Farrell (1985) suggested
the preservation activity of cumin oil to the effect
of cumin aldehyde in its chemical composition.
Therefore, foods containing cumin oil may not
readily support A.parasiticus growth and / or af-

latoxin production.

Nigella sativa seeds oil showed a moderate ef-
fect. The A.parasiticus count gradually decre&se;i
during the ripening period and reached 1.1x10

and 2.0x10 after 90 days using 100 &
200ppm,respectively. While both AFBI and

451


https://v3.camscanner.com/user/download

(TAC) increased duning the interval between the
first and fourth week of ripening, and then de-
creased to reach 0.4 and 5.0 ppb using 100 ppm,
and 0.21 and 3.0 ppb using 200 ppm after three
months ( Tables 1&2 ).The obtained results are
in agreement with those reported by Nadia and
Waffa (1993) who concluded that N.S.S.0. had
inhibited fungal growth by 88.21 %. Moreover,
EL-Sayed et al.(1994) reported that N.S.S.O.
had reduced yeast and mold count in processed
cheese by 76 and 80 % for 0.2 and 0.3 %
N.S.5.0., respectively.While, Sherine (1999)
concluded that, N.S.S.O. encouraged A.flavus
growth and subsequent AFB1 production. Afla-
toxins remain a threat to human health due to

their continuing intermittent occurrence in food.

Sherine (1999) recommended to use spice as fla-
vourant, accelerating, antimycotic and antimyco-
toxigenic agent in Ras cheese which prevented
A.flavus growth and subsequently mycotoxins
production. Clove was the most antimycotic
spice against A.flavus which prevented the mold
growth at all concentrations used. Moreover,
Darwish (1995) stated that clove extractions
were more effective against A.flavus and

A.parasiticus than the other ones.

The detoxifying effect of the three spice oils was .

evaluated against AFB1 in broth medium. None

of the tested oils showed a detoxifying effect
against AFB1 (Table 3).

Data presented in Table (4) summarize the
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chemical composition of Ras ¢,

. eese 1,

as affected by spice oils throughay , T

period. As clearly shown, no big (;'n:tr_ "
erey,

-5

could be observed between (he i
X

€4 ST

and the control either whep fresh or (h«'nc. ;
i, a S en

ripening period. Upon ripening, aj| cher d of

Ical p,.

rameters increased throy -
od due to the moisture If:‘so:::: "Pf“‘lng e
. g Y similar 4
ings were reported by Ahmed ¢ al(1999) 4 d
Sherine (1999). Moreover, Wendorff 304 Wee
(1997) indicated that, the intensitie ,

in cheese treated with spice oils wcr:. :::;:::
Titratable acidity (T.A.), soluble nitrogen (S:\’.;,
soluble nitrogen/total nitrogen(SN/TN) ang total
volatile fatty acids (TVFA) were taken as the .
pening parameters. The presented data i Table
(4) clearly indicate that T.A. values rapidly in-
creased in all treatments. The highest values
were recorded with clove and cumin oils trea
ments, which could be considered as an indicator
for a stimulation effect of both clove and cumin

oils to lactic acid bacteria (Sherine, 1999).

SN and its ratio to TN are usually taken as an in-
dication to the degree of proteolysis that occured
in cheese during ripening. The recorded values in
Table (4) show a progressive increase throughou!
ripening period in all treatments. However. the
relatively higher values were recorded with
clove and cumin oils at level 200pp™ Thf“
findings indicate that, clove and cumin gls mlg.m
have a stimulation effect to proteolytc L
which contribute to the acceleration of prote”

% . e [cSlll‘s
degradation during cheese ripening. Thes

Vet. Med.J..Giza . Vol.48.No.4(2000
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illus parasiticus count as affecte ifferent spice o
ple (1) ¢ Aspergillus parasiticus > lected by different spice ojls during
Ta ripening of Ras cheese.
Storage period (daysm
-\\
Treatment 0 6 9 16 30

60 90

3 3 3 3 3
4.3x10 | 4.7x107 | 5.4x107 | 6.0x10° | 6.1x10° |6 30107 |«
Control 28X10° [ 0.7X10% [ 4.0X102 | Sox10 | Nma |CoX10 [64xi0

NMG
'C Oil(lOOPP ) 3 0.2X ()3 0X10 NMG
Clov 2.8X10 .2X1 2.0X1 NMG

¢ oil (200ppm)
C'°‘.°°;n(zooppm) 2.6X10% | 2.8X103 | 1.0X10% | 6.0x102 | 1.0x102 2.0X10 | NMG
Cumin

cuminoil (200 ppm) | 2.5X10% | 1.6X103 | 6.0X10% | 40X10 | NMG | NmG
u
Ns5.5.0.# (100ppm) | 2.6X107 | 0.9X10% [ 3.1X102 | 2.0X10 | 1.5%102 |1.2x102

1.1X102
N.5.5.0.% (2000pm) | 2,6X10% | 0.2X103 | 1.5%102 | 1.0x102 | 0.5x102 0.4X102

2.0X10

*N.S.S.0. : Nigella sativa seeds oil.

Table (2) : Effect of spice oils on aflatoxins production by Aspergillus para-
siticus during ripening of Ras cheese.

Storage period (days)
Treatment 6 9 16 30 60 90
AFBI TAC1AFBI TAC*AFBI TAC*|AFBI TACIAFBI TAC* IAFBI TAC*
Co.ntrol 12 87 16 112 [19 130 |30 295 | 4.1 580 50 790

Clove oil (100ppm) | 1.4 13 | 2.4 17 | 3623 086 8.1 | 027 3| 0.43 10
Clove 0il (200ppm) [ 12 13 | 1.8 16 2.7 20 1061 7.2 10.002 2.5| 0.0010.6
cumin oil 200ppm) {15 13 | 2720 | 3528 |37 27 |os1 34 02823
e ol @00 pom) 157 1o [ 5,608 '[9l 23[85 1as Poin 26| 0,14 09
(S50 00m) | 4o 1y o317 (2321 | 3525 |06 55| 0 s0
e B [ 61 |1 a4 ot 14122 16 | 034 43| 02130

*TAC : Total aflatoxin contents.
“N.S.S.O. : Nigella sativa seeds oil.
Aflatoxin contents were detected in ( ppb ).

Table (3): Detoxifying effect of spice oils against AFBI1
in broth medium.

Treatment Storage period (days)

0 30 | 45
Control 40 | 40 | 40
Clove oil (100ppm) 40 40 | 40
Clove oil (200ppm) 40 | 40 | 40
Cumin oil (200ppm) 40 40 | 40

Cumin oil (200 ppm) 40 40 | 40
N.§.S.0.#* (100ppm) | 40 | 40 | 40
N.S.5.0** 200ppm) | 40 | 40 | 40

he—

AFBI content was detected in (ppb)

4, Q
Nlzay



https://v3.camscanner.com/user/download

454

Table (4): Effect of spice oils on some chemical com
ters of Ras cheese during ripening period.

Chemical composition \‘

rehiments R;ii?c::g Molsture | Fatg |T.A.%|SN.% TN..%SNgN. TVFAT
(days)

Control 0 42.49 [26.00 |0.62 [0.38 | 4.78[7.05 [ 10.00"

30 | 39.12 12820 {126 | 115 | 5.04|22.28 | 1490

60 37.54 129.50 | 1.75 | 1.39 | 5.37|25.89 | 17

90 | 3535 [30.70 |2.11 | 1.62 | 5.42{29.90 {300

Clove oil 0 42.95 [26.20 [0.65 |0.36 | 4.80| 7.50 | 9.gq

(100ppm) 30 39.50 |28.00 | 1.48 | 1.32 | 5.10{25.88 |13 70

60 37.94 [29.00 {2.02 | 1.46 | 5.22|27.97 | 1659

90 35.90 |30.20 [2.62 | 1.82 | 5.39(33.77 |19

Clove oil 0 43.10 126.33 |0.70 | 0.36 | 4.74| 7.59 | 989

(200ppm) 30 39.00 |28.50 | 1.52 | 1.38 | 5.08|27.16 | 12.50

60 37.70 [29.70 |2.11 | 1.52 | 5.19|29.29 | 1479

90 38.00 |30.90 (2.80 | 2.02 | 5.32137.97 | 18,00

Cumin oil 0 4321 (26.80 |0.68 | 0.38 | 4.72| 8.05 |10.00

(10ppm) 30 39.50 |28.70 | 1.54 | 1.29 | 5.03|25.65 | 1220

60 37.46 [29.90 |1.99 | 1.44 | 5.17|27.85 | 16.00

90 35.85 [30.50 |2.60 | 1.62 | 5.2830.68 | 19.40

Cumin oil 0 43.35 126.70 10.72 | 0.37 | 4.84| 7.64 |1030

(200ppm) 30 39.68 |28.90 |1.62 | 1.29 | 5.15{25.05 | 12.00

60 37.84 129.10 |2.13 | 1.53 | 5.28{28.98 | 15.20

90 36.20 |30.20 |2.78 | 1.89 | 5.39|35.06 | 18.70

N.S.S.0. 0 43.07 |26.33 |0.65 |0.37 | 4.82| 7.68 |10.50

(100ppm) 30 40.25 [28.50 {145 | 1.10 | 5.10]|21.57 | 15.70

60 38.10 |29.90 |1.82 | 1.22 | 5.2823.11 | 18.90

90 36.40 |30.00 {2.05 | 1.42 | 5.35|26.54 |24.70

N.S.S.0. 0 43.18 [26.50 |0.68 {0.37 | 4.64]|7.97 | 9.90

(200ppm) 30 40.41 |28.60 |1.35 | 1.10 | 4.94|27.27 | 14.00

60 38.25 |29.40 |1.70 | 1.12 | 5.07|22.01 |19.80

90 36.54 |31.50 |1.98 | 1.35 | 5.27{25.61 |25.70

N

POSitiOn parame

*SN%
*TN%

*T.A. % : Titratable acidity%(as lactic acid).
: Soluble nitrogen%.
: Total nitrogen%.

*TVFA : Total volatile fatty acids expressed as ml 0.IN Na OH / 10 g. chees¢

Vet.Med.J.,Giza.Vol.4

8 .No.4(2000)
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ith Ahnu,d et al.(1999) and
wi

¢ total volatile fatty
¢ values gradual-

variable rates.

re recorded with N.S.S.0.

1 (reatment ( Table 4). These results
aclove® e
" pe due 1© the inhibition e
" 1ds and lipolytic bacteria. These

ffect of clove and

ment with Farag et al.(1989);

ussion, A.parasiticus growth and subse-

fa concl
oxins production can be inhibited in a

gent aflat
mmercially-made Ras cheese when it is treat-
o1 with clove oil ( 200ppm ) or cumin oil

(200ppm ) as natural preservatives.
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