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SUMMARY

Seventy random samples of fish roe and caviar
(35 samples of each) were collected from differ-
ent supermarkets in Cairo and Giza Governorates
and subjected to microbiological and chemical ex-
aminations. Microbiological examination revealed
that the mean values of Aerobic bacterial count,
Anaerobic bacterial count, coliforms count, Enter-
obacteriaceae count, Staphylococcus aureus count
and Mould& Yeast count were 4.7x102, 2,2x102,
3.49, 1.5x102, 0.08x102 and 1.6x102 CFU/gm for
fish roe and 2:9x102, 1x102, 1.09, 1.2x102,

0.006x102 and 0.8x102 CFU/gm for caviar, re-
spectively, These mean values exceeded the per-
missible limits recommended by Egyptian Organ-
ization for Standardization and Quality Control
(EOSQC, 1996). The chemical examination re-
vealed that the mean pH values of fish roe and
caviar samples were 5.9 and 5.8 respectively,

which were within the permissible limit recom-

mended by EOSQC (1996).

The mean values of moisture % of fish roe and
caviar samples were 42.55% and 50.1%, respec-
tively. They were exceeded the permissible limit
recommended by EOSQC (1996). However, the
mean values of sodium chloride of fish roe and
caviar were 7.45% and 5.35% respectively which
were within the permissible limit recommended
by EOSQC (1996). Moreover the mean values of
lead, mercury and cadmium residues for fish roe
were 0.105, 0.227 and 0.071ppm, respectively.
Lead residues were exceeded the permissible lim-
its while mercury and cadmium residues were

within the permissible limits recommended by
EOSQC (1993).

In caviar samples, the mean values of lead, mer-
cury and cadmium residues were 0.064, 0.162 and
0.052 ‘ppm respectively, which were within the
recommended by EOSQC

permissible limit
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(1993).

It was found that 80% of the examined fish roe
85.7% of the examined Caviar were accepted.
Therefore, the caviar samples were of higher

quality than fish roe samples.

INTRODUCTION

Good microbiological and sensory qualities are
essential characteristics of high value products
such as fish roe. Fish eggs are initially sterile
(Trust, 1974). However, during reproduction, roe
is inevitably slightly contaminated (Himelbloom
and Crapo, 1998), Moreover, pathogenic microor-
ganisms can contaminate roe during reproduction
owing to the presence of the pathogens in the
aquatic environment and also in fish and fish pro-

cessing factories (Hanna et al. 2003).

Salmon caviar is a salt-cured delicacy exported
primarily to Japan as whole ovaries or skeins (su-
jiko) and single eggs (ikura). Concerns have been
raised on how this extra handling affects product
quality (Himelbloom and Crapo, 1998). The over-
all quality of roe is based on safety with respect of
pathogens and with respect of microbial, bio-
chemical and sensory qualities. All of which are
directly dependent on the initial production quali-

ty of the roe.

Sensory quality is influenced not only by microbi-

al activity but also by chemical substances such as
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salt, preservatives and biochemical changes in lip-
id composition during storage, causing rancidity
(Kaitaranta, 1982). In a study of Katsiadaki et a].
(1999), the designated ovary maturity stages were
found to be closely related to the quality grades
and a significant relationship between roe quality
and moisture content was also observed, with
high-value cod roe having a lower moisture con-
tent. Consuming of a sea food containing spores
of anaerobic bacteria will facilitate growth in the
intestine and released toxins causing illness in hu-
man accompanied by high mortality rate
(Acha&Szyfres, 1991; Adams & Moss, 1995;
Gracey et al. 1999 and FDA, 2001).

In sea food either fish or fish products, coliforms
have been, and still are, used as indicators of pos-
sible fecal contamination and hence, the possibili-
ty that pathogenic organisms may also be present
(Lillard et al. 1984 and Speck, 1984).

Large amounts of metals were found in a number
of water re-sources including ponds, rivers and
public reservoir due to the bad habits and incor-

rect disposal of sewage material within it (Blood
ct al. 1983).

Heavy metals are one of the major sources of
aquatic pollution and constitute the highly toxic
and long retained substances. They are conserva-
tive or persistent type of pollutants and can not be
broken down or destroyed over long time of heat

treatment and become perminant additives to
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aquatic environment.

The continual anthropogenic input of heavy met-
als in aguatic habitats constitutes a potential threat
to ecosystem by direct toxic action of these metals
to aguatic organisms (NuzZi, 1972; Levensen and
Barnard, 1988).

This work is planed to evaluate the microbiologi-

cal and chemical quality of fish roe and caviar.
MATERIALS AND METHODS

Seventy random samples which were accepted or-
ganoleptically from salted pasteurized Mugil roe
and salted pasteurized vaccum packed salmon
caviar (35 samples of each) were collected from
different supermarkets of Cairo and Giza Govern-
orates. Each roe and caviar samples was weight
125 and 100 grams respectively. The collected
samples were subjected to microbiological and

chemical examinations.

I) Microbiological examination: (APHA, 1992)
Preparation of sample homogenate:
Twenty five grams from each sample were
aseptically placed in a sterile blender with 225
mi of 2% sterile peptone water, dilutions 1/,42,
1115 were done, then, subjected to the follow-

ing examinations:

1- Aerobic bacterial count:-

From the origihal sample homogenate (17,4 di-
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hution), one ml was dispensed into sterile
plates, then 15 ml of plate count agar were
- poured. After solidification, the plates were in-
cubated at 30°C for 24 hours. The total aerobes
were calculated as follow:
APC (CFU/gm) = No. of colonies X dilution
factor.
2- Anaerobic bacterial count:-
Plates of reinforced clostridium media (RCM)
was streaked by 0.1 ml of the original homog-
enate then, incubated anaerobically at 37°C for
48 hours in anaercbic Gas pack jar. The total
~ anaerobic count was calculated.
3- Staphylococcus aureus count:-
From the food homogenate ('/,g), 0.1 ml was
streaked into Baird Parker agar. The plates
were incubated at 37°C for 24-48 hours. The
presumptive colonies were caiculated as fol-
low:

Staphylococcus aureus count (CFU/gm)= No.

qf colonies X dilution factor X 10.

3.1. Test for coagulase:- For detection of Staphy-
lococcus aureus (coagulase positive} using test
kits. The coagulase positive counts were re-

corded.

4- Coliforms count:- (Most Probable Number
MPN):-
The three tube method of MacConkey broth

was used. The tubes showing acid and gas
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productions were considered positive. The
MPN was estimated using table of de Man
(ICMSF, 1978).

5- Enterobacteriaceae count:-

One ml from the original homogenate was dis-
pensed in sterile plates, then the hot melted
(45°C) violet red bile glucose agar (VRBGA)
was poured into the p. After solidification, the
plates were incubated at 32°C for 24-48 hours.
All purple colonies were counted and calculat-
ed.

6- Total Yeast and Mould counts:- (T. Y. M,
C.):- The degree of mould growth was deter-
mined using malt extract agar adjusted at pH
3.5 using 10% lactic acid and incubated at
25°C for 3-5 days. The Yeast as well as mould
colonies were enumerated on countable plates
and recorded.

II) Chemical examination: (AOAC, 1990):-

1- Measurement of pH value:- Using digital pH
meter.

2- Determination of moisture %:- The tech-
nique was carried out using ten gram of fish
roe or caviar , which were placed in a previ-
ously weighed porcelain dish, then dried in hot
air oven at 100°C for four hours till obtaining
of two successive fixed weights. The moisture
percentage was calculated.

3- Determination of sodium chloride %:- It was

carried out using silver nitrate (0.1N) precipita-
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tion technique,
4- Determination of heavy metals:- (lead, mer-
cury and cadmium) (ppm):- It was carried out

by using atomic absorption spectrophotometry.
RESULTS AND DISCUSSION

1-Bacteriological examination:-

From the results obtained in table (1), the mean
values of aerobic bacterial count in fish roe and
caviar were 4.7x102 & 0.38x102 and 2.9x102 +
0.22x102 CFU/gm respectively. Nearly similar re-
sults were obtained by Rodriguez-Jerez et al.
(1994). Sodium chloride concentration was the
main factor influencing the decreasing bacterial
counts. In contrast, Himelbloom and Crapo
(1998} found that aerobic bacterial count for pink
salmon caviar increased as the production season
progressed, with a final count of 4.5x107 CFU/gm
for fish eggs.

The mean values of anaerobic bacterial counts for
fish roe and caviar samples were 2.2x102 +
0.003x102 and 1x10? £ 0.005 x 102 CFU/mg re-
spectively.

The results of coliforms count indicated that their
mean values in fish roe and caviar samples were
3.49 £ 0.005 and 1.09 £ 0.004 MPN/gm respec-
tively. These results were agreed with those ob-
tained by Hanna et al. (2003). The contamination
of food by coliforms were lead to clinical

symptoms include diarrhoea, abdominal cramps,
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nausea, vomiting, chills, fever, dizziness within 2-
36 hours following ingestion of suspected food.
{Varnam & Evans, 1991).

The mean values of Enterobacteriaceae count of
fish roe and caviar were 1.5x102 + 0.002x102 and
{.2x 102 + 0.004x 102 CFU/gm, respectively.

The mean values of Staphylococcus aureus in fish
roe and caviar were 0.08x102 + 0.001x102 and
0.006x 102 +0.0004x 102 CFU/gm, respectively.

The presence of Staphylococcus aureus may be
due to contamination of food from human sourc-
es, equipments, during the handling and the pro-
cessing (Forbes et al. 1998). The production of
enterotoxins (heat stable toxins) by Staphylococ-
cus aureus in food cause nausea, vomition, -retch-
ing, abdominal éramping, postration and diar-
rhoea in human. In more sever cases, headache,
muscle cramping and transiet changes in blood
pressure may occur. (Acha & Szyfres, 1991 and
Gracey et al. 1999).

The mean values of moulds and yeast count of
fish roe and caviar were 1.6x102 + 0.002x10? and
0.8x102 £ 0.004x102 CFU/gm, respectively. The
presence of moulds and yeast constitute a i)ublic
health hazard resu-lt_ing in respiratory, digestive ad
urinary tract infections. (Rippon, 1982). Some of
Asperigillus are frequentl-y implicated in cases of

food borne illness through Aflatoxin production
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(Dager, 1976).

The mean values of anaercbic bacterial, Entero-
bacteriaceae and Staphylococcus aureus counts
for fish roe and caviar weré exceeded the permis-
sible limit (Free) recoﬁmcndcd by EOSQC
(1996).

From the results recorded in table (2) according to
the EOSQC (1996), it was revealed that the ac-
cepted & rejected percentage of fish roe were
85.7 & 14.3 (aerobic bacterial, anaerobic bacteri-
al, Enterobacteriaceae, Staphylococcus aurcus,
Mould & Yeast counts) and 88.6 &11.4 (colif-
orms count), respectively. However, in caviar
samples, the highly percentage was 94.3 due to
high coliforms count while the lower rejected per-
centage was 5.7% due to coliforms count also.
The accepted and rejected percentage due to Aer-
obic plate and Enterobacteriaceac counts were
91.4 and 8.6, respectively, Moreover, the accept-
ed and rejected percentages of caviar were 88.6
and 11.4 due to Anaerobic bacterial, Staphylococ-
cus aureus and Mould & yeast counts. This could
be attributed to the microbiological status of addi-
tives used by different classes of factories, com-
mon salt are the common sources of microbial

‘contamination. (Bauer et al. 1981 and Bernard et
al. 1982).

From the results presented in table (3), it is evi-

dent that the frequency distribution of examined
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fish roe and caviar samples at interval less than
three (MPN/gm) for coliforms count were 88.57
and 94.3% respectively. The highest frequency
distribution percentage at interval 3 - <102 CFU/
gm was (94.3) was recorded for Enterobacteria-
ceae count of caviar samples, while the Jowest
frequency distribution percentage at interval 102-
103 CFU/gm of caviar samples (5.7%) was also

recorded for Enterobacteriaceae.

The poorest microbiological quality was most of-
ten that for vendace roe, probably because the
smali size of ovaries necessiates more handling
during production, and hence the consequent con-
tamination is more extensive than that for larger
fish species. Since roe is normally eaten as a raw
delicacy, there is always a risk that pathogens will
be present and multiply in the product. (Hanna et
al. 2003).

Salmon caviar is a raw product that is a good me-
dium for microbial growth. It is highly perishable
and requires freezing or pasteurization to prevent

spoilage. (Himelbloom and Crapo, 1998).

2- Chemical examination:-

From the results recorded in table (4), it was re-
vealed that the mean pH values of fish roe and
caviar samples were 5.9 + 0.14 and 5.8 * 0.6 re-
spectively which were within the permissible lim-
it (5.5-6) as recommended by EOSQC (1996).

The obtained results supported those recorded by
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Gimenez and Dalgaard (2004).

The mean moisture % of fish roe and caviar were
42.55 £ 0.14 and 50.1 * 0.31 respectively. These
mean values were exceeded the permissible limit
(not more that 40%) recommended by EOSQC
(1996).

These high values may be due to the seasonal im-
pact on fish composition or due to differences in

manner of salting or both.

The mean values of sodium chloride % for fish
roe and caviar samples were 7.45 + 0.53 and 5.35
* 0.15 respectively which were within the permis-
sible limit (not more than 8% for roe and 6% for
caviar) recommended by EOSQC (1996).

The mean values of lead residues for fish roe and
caviar were 0.105 £ 0.001 and 0.064 % 0.002 ppm
respectively which were exceeded the permissible
limit (0.1 ppm) for fish roe and within the permis-
sible limit (0.1 ppm) for caviar recommended by
EOSQC (1993).

The mean values of mercury residues were 0.227
+ 0.003 and 0.162 + 0.001 ppm for fish roe and
caviar respectively. Meanwhile the mean values
of cadmium residues for fish roe and caviar were

0.071 £ 0.003 and 0.052 % 0.001 ppm respective-
ly.
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The mean values of mercury and cadmium resi-
dues were within the permissible limit (0.5 and
0.1 ppm) respectively for both fish roe and caviar
samiples recommended by EOSQC (1993).

Concerning the accepted and rejected samples ac-
cording to EOSQC (1993 and 1996) (table 5), it is

found that the percentage of rejected samples in

pH values for fish roe and caviar were 11.4 and
5.7 respectively. The highest percentage of reject-
ed samples of fish roe was 20 due to high mois-
ture % while the lowest percentage was 2.9 due to

high cadmium residue.

In caviar sémples, the highest percentage of re-
jected samples was 14.3 due to high moisture per-

cent while no rejected percent in caviar samples

Table (1): Microbiological counts of examined fish roe and caviar samples (n=35 for each).

Fish roe Caviar
Min. <102 <102
. | Max. 5.8 x 102 43 x 102
Aerobégl?:tclenal l\fgzén 47 x 102 29x 102
. 0.38 x 102 0.22 x 102
Min. 2 2
Anacrobic bacterial | Max. <10 2 <10 >
count Mean 3x10 2x 10
22x10 102
+SE
0.003 x 102 0.005 x 102
Min. <3 <3
Coliforms count Max. 47 21
Mean 3.49 1.09
+SE 0.005 0.004
Min. <10? <02
Enterobacteriaceae | Max. 3.7x 102 3x 102
count Mean 1.5x 102 1.2x 102
+SE 0.002 x 102 0.004 x 102
Min. 5
Staphylococcus Max. <10 3 <1022
aireus count Mean 2x 10 5 10
+SE 0.08 x 10 0.006 x 102
0.001 x 102 0.0004 x 102
Min. <102 <102
Mould and Yeasr | Max. 4.1 x 102 3x102
count Mean 1.6 x 102 0.8 x 102
+SE 0.002 x 102 0.004 x 102

Vet.Med.J. Giza.Vol.54,No.3{2006)
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Table (2): Percentage of accepted and rejected examined fish roe and caviar samples due
to the examined parameter according to EOSQC, 1996 for roe and caviar.

Fish roe Caviar
No. %. No. %.
Aerobic bacterial A 30 85.7 32 91.4
count
R 5 14.3 3 8.6
Anaerobic bacterial | - A 30 85.7 31 88.6
count '
R 5 14.3 4 11.4
A 31 88.6 33 94.3
Coliforms count
. R 4 11.4 2 5.7
Enterobacteriaceae A 30 85.7 32 91.4
“count ' i
R 5 14.3 3 8.6
Staphylococcus A | 30 85.7 31 88.6
aureys count
R 5 14.3 4 11.4
Mould and Yeasr | A 30 85.7 31 88.6
count
R 5 14.3 4 114
A = Accepted
R = Rejected
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Table (3) Frequency distribution of examined fish Roe and Caviar samples based on their microbiological counts

{n =233 for each).

(900Z)E ON' PG TOA BZID ' [PI'1PA

! Staphylococeus aureus

£09

Aerobic plate count | Anaerobic plate count | Coiiforms count Erierobacteriaceae Mouig nd Yeast
count count count
el
E
5 Fish Roe Caviar Fish Roe Fish Roe Caviar Caviar Fish Roe Caviar
=
! 1;
- No.i % iNo. | % No.: % % [ No.l % INo.! % % | No.; % [No.! % {No.! %
'
3
<3+ 0 0 0 1] I 31 (8857 33 0 0 040 0 0 0 0 0 0
(135“ 30 | 8571 321914 4 11143 2 30 1857 33 1943 31 |88.6) 30 | 857 31 13846
10% | R : . I A R .
e | 3 1431 3 | 8.6 0 0 5 (14312 | 57 4 11141 5 1143 4 (114
Total | 35 | (00! 35 | 100 33 351 160 3511000 351100 35 33 0100 | 35 | 100 ] 35 | 100

* MPN/gm
** CFU/gm




Table (4): Chemical analysis of examined fish roe and caviar samples. (n =

35 for each)

Fish roe Caviar

Min. 5.59 5.52

Max. 6.8 6.9

PH Mean 5.9 5.8

+SE 0.14 0.6

Min. 34,7 35.6

Moisture % Max. 65.8 77

Mean 42.55 50.1

1SE 0.14 0.31

Min. 6.04 4.39

Nacl % Max. 9.1 7.1
Mean 7.45 5.35

+SE 0.53 0.15

Min. 0.001 0.001
9 Max. 0.611 0.425
4 Mean 0.105 0.064
+SE 0.001 0.002

5 - Min. 0.001 0.001
E 5 Max. 0.923 0.878
= | 5 Mean 0.227 0.162
5:) p +SE 0.003 0.001
= Min. 0.001 0.001
3 Max. 0.518 0.418
_g Mean 0.071 0.052

S +SE 0.003 0.001

Permissible limits (ppm) according to EOSQC (1993)

Roe Caviar
Lead 0.1 0.1
Mercury 0.5 0.5

Cadmium 0.1 0.1
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Table (5):Percentage of accepted and rejected fish roe and caviar samples due to chemi-
cal examinations (n = 35 for each) according to EOSQC (1993 &1996).

Fish roe Caviar
Parameter
No. %. No. %.
0 85.7 32 914
PH A<b 3
R>6 5 14.3 3 8.6
Moisture% A< 40% 30 85.7 31 88.6
R>40% 5 14.3 4 114
A
Nacl % < 8% * 30 85.7 32 914
< 6% **
R 5 14.3 3 8.6
>8% *
> 6% **
! A
§ A<0.1 3] 88.6 i3 943
A
3 R>01 | 4 114 2 5.7
5 o
= [t
2 5 A
E = A<0.5 32 91.4 33 94.3
A
R>0.5 3 8.6 2 5.7
g A
3 A <0l 34 97.1 35 100
£ A
&) R>0.1 1 2.9 0 0
A = Accepled * Fish roe limit A Ppm (part per million)
R = Rejected **Caviar limit
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Table (6): Finally (Accepted and Rejected ) examined fish

roe and caviar samples (N= 35 for each ).

Judgment | Accepted Rejected
Samples No. % No. %
Fish roe 28 80 7 20
Caviar 30 85.7 5 14.3

Accepted and rejected percentage of fish roe and
caviar samples {n =35 for gach},

100

80 :
70 e
60 oo
% 50 |- -
40
30
20
10

| Rejected |
111 Accepted

Fish roe Caviar

Product
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examined for cadmium residues.

Figure (1) was cleared the final judgment of ac-
cepted and rejected percent of examined fish roe
and caviar samples due to either microbiological
or chemical examinations or due to both of them.
The total accepted percent were 80 and 85.7 for
fish roe and caviar samples while the total reject-
ed samples were 20 and 14.3% respectively. So,
the caviar samples are higher quality than fish roe

samples.

The concentration of metals in edible portions of
the aquaculture product is a relevance of public
health rather than concentrations in the water in
which the fish were raised (Dallinger et al. 1987).
The metals are accumulated in tissues but the de-
gree of bioaccumulation differs among metals,
species and tissues (Carbonell & Tarazona, 1995;
Miller et al. 1992 and de Wet et al. 1994).

It has been observed that low levels of lead expo-
sure are correlated with irreversible fetal brain
damage, hypertension, cardiovascular disease,
kidney dysfunction, impaired bone synthesis, im-
paired
(USNRC, 1993).

sperm  production and osteoporosis

Absorbed inorganic mercury is stored in the liver
and kidney but inorganic preparations are more
widely distributed. The metal is excreted slowly

in the urine, but too smaller extent in faeces, sali-

Vet.Med.J.,Giza.Vol.54.No,3{2006)

va and milk. (Gracey et al. 1999).

Cadmium (Cd) is highly toxic element. Its side ef-
fects include kidney dysfunction, hypertension,
hepatic injury, reproductive toxicity, lung damage
after inhalation exposure and bone effects. (Rob-
ards and Worsfold, 1991).

Finally, to obtain high quality of fish roe and cav-
iar, it was recommended for the application of

HACCP system in food processing plant.
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