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Presence of Vibrios and Aeromonas Strains
and Total Psychrotrophs in Hexagonal-
Spotted Grouper and Spanish Mackerel Fish

Abstract: This work was conducted on different parts of
hexagonal-spotted grouper and Spanish mackerel fish
from 10 major fishery shops in Riyadh City to assess the
presence of vibrios and aeromonas using the API20E and
Biolog system. Also, pH and total psychrotrophs were
asesssed as two indexes of quality. Similar data were
obtained from both identification systems except for
Aeromonas media-like and Vibrio anguillarum which are
not included in the API20E database. Aeromonas
hydrophila, A. media-like, V. alginolyticus, V.
anguillarum, V. damsela and V. fluvialis were recovered
from fish samples with A. media-like and V. damsela
most predominant. Unexpectedly, V. cholera and V.
parahemolyticus were not recovered. The number of skin
samples of grouper having more than 7 log CFU/gm were
much higher than that of mackerel skin samples. Similar
psychrotrophic counts were noticed in gut samples of the
two fish types, indicating similarity in growth habitat.
Most of the grouper flesh samples had a pH in the range
of > 6.40-7.02, whereas 95% of mackerel samples had a
pH at 6.40 or below.
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Introduction

Seafood is a good source of protein and other
important dietary elements such as minerals and
vitamins. Consumer awareness of the health benefits
of seafood has increased the demand for fish,
especially in developing countries (James 1986). In
Saudi Arabia, fish production reached 56331 tons in
1998, compared to 46063 tons in 1988 (Anonymous
2000).
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Increasing public, agricultural, and industrial
activities near the waters where fish are caught,
however, have made seafood one major source of
foodborne diseases (Liston 1990). Furthermore,
short shelf-life of fish results not only from fish-
associated intrinsic parameters, but also from heavy
microbial contamination as well as poor handling,
especially poor cooling. Generally, microorganisms
are present on the skin, in the gills, and in the
intestine of live healthly fish (Venugopal 1990).

Vibrio species are among the natural inhabitants
of the marine environment, especially coastal waters
of the tropics (Thampuran and Surendran 1998,
Oliver et al. 1983). This genus includes 28 species,
of which eleven may cause wound infection, ear
infection, septicemia, and foodborne gastroenteritis
which is caused by V. cholera, V. parahaemolyticus,
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V. vulnificus, V. mimicus, V. hollisae, and V. furnisii
(Hackney and Dicharry 1988, Oliver 1985, Morris
and Black 1985).

Aeromonas 1s a big genus comprising 12 well-
defined species, and several ill-defined and
unnamed hybrid species (Janda er al. 1996). They
are recognized as gastrointestinal pathogens
(Gelbart et al. 1985), and have been isolated in high
numbers from fish samples (Wong et al. 1992,
Hanninen et al. 1997). Aeromonas spp., especially
A. hydrophila, contribute to spoilage of fish from
warm waters (Alur et al. 1971). The presence of this
genus and other mesofiles may be attributed in part
to prolonged delay in icing of fish (Barile et al.
1985).

Microbiological studies on fresh fish produced
and sold in Saudi Arabian markets are limited. This
study, therefore, was initiated to assess the
significance of Vibrio and Aeromonas (being similar
groups) in fresh fish sold at major fish sales outlets
in Riyadh City (Saudi Arabia). In addition,
psychrotrophic count (PC) and pH of the fish
samples were measured as two important indexes of
quality.

Materials and Methods

Samples of fresh hexagonal-spotted grouper
(Epinephelus chlorostigma) (locally known as
Hamour) and Spanish mackerel (Scomberomorus
commerson) (locally known as Canad) were
collected during summer season from ten major fish
sale outlets in Riyadh City. Two samples (on
different days) of each of the fish species were
drawn from each outlet. Samples were always put in
sterile plastic bags, covered with crushed ice, and
then transported to the laboratory within 30-45min.

The skin (25gm) of grouper and mackerel was
removed from muscle with sterile forceps and
scalpel, and was transferred to sterile plastic bags.
Gill and the whole gut were obtained for grouper
samples only. Whole gut was not readily available
for mackerel samples and lining tissues of the gut
cavity were obtained instead.

Samples were transferred into sterile plastic bags
and 0.85% -saline buffer was added and
homogenized with Stomacher homogenizer (Seward
Medical, London, U.K.) for 2 min. This 10-fold
serial dilution was considered as the original
homogenate.

For  vibrio  identification, the criginal
homogenate was cultured in tubes of alkaline
peptone water (APW) for 3-tubes most probable
number (MPN) (Kaysner et al. 1992). This method
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was used to detect the presence of vibrios in each
fish sample at any level of dilution, but was not
applied to calculate the final count of these
microorganisms. Inoculated tubes were incubated at
35°C for 18hr. From the three highest dilution tubes
showing growth, tubes were streaked onto
thiosulfate citrate-bile salt agar (TCBS) (LAB M,
Bury, England). After incubation for 24hr at 35°C,
representative colonies (3-5) were transferred onto
3%-NaCl tryptic soy agar (T'SA) slant and incubated
at 35°C for 24hr, and then were kept refrigerated. At
the time of identification, cultures were activated on
3%-NaCl TSA soy agar and a bacterial suspension
was prepared based on the manufacturer instructions
of both identification systems, APl 20E
(bioMErieux sa, France) and Biolog system (Biolog
Inc., California, USA). API 20E and Biolog are
identification systems based on biochemical
reactions of the microorganisms. The Biolog system
has 95 different tests while the API 20E has only 20
tests besides a few more additional tests such as an
oxidase test.

Both identification systems were operated first
with reference strains of vibrio (Vibrio hollaisae
(ATCC 33563), V. vulnificus (ATCC 27562), V.
parahaemolyticus (ATCC 17802), V. alginolyticus
(ATCC 17749), V. fluvialis (ATCC 33809), V.
mimicus (ATCC 33653), and V. furnissi (ATCC
35016).

For the psychrotrophic count (PC), samples were
plated from the original homogenate on TSA, and
then were incubated at 7°C for 10 days. (Cousin et
al. 1992).

Flesh pH was measured with a pH meter
(Sergent Welch 8000, Skokie, IL) after mixing
20gm of the tissue with 20ml of distilled water for 2
min using a Stomacher homogenizer.

Results and Discussion

Selected colonies from TCBS were all gram
negative and oxidase positive. All vibrio colonies
showed a good growth at 6% NaCl (TSA with 6%
NaCl), while no apparent growth for Aeromonas
isolates was evident. This is a key test to
differentiate vibrio from Aeromonas (Palumbo et al.
1992).

Table | shows that Aeromonas media-like was
the more predominant in all tested fish samples
(both grouper and mackerel). Recent work has
shown that Aeromonas are ubiquitous in the water
environment and common contaminants of fish. It
was present in 93% of tested fish samples
(Hanninen et al. 1997).
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Table 1: Incidence of Vibrios and Aeromanas (based on Biolog system profile) isolated from Hexagonal-
spoted grouper and Spanish mackerel sold in Riyadh City (n = 20 sample, from 10 shops).

~ Microorganism B Hexagonal-spotted grouper

. _ Skin Gut

Aeromonas hydrophila 5% ND#

A. media-like 45% 30%
Vibrio alginolyticus ND 10%
V. anguillarum 35% 5%

V. damsela 5% 60%
V. fluvialis ND ND

Spanish mackerel -

Gill Skin Gut B
5% | n~p DN

45% 5% 5%

5% ND ND

25% 5% 5%

30% 30% 30%

5% ND ND

Likewise, V. damsela was the predominant
species among vibrios especially in the gut and skin
of both fish types. This agent is a halophilic
bacterium that has been linked with infections in
humans (Clarridge and Zighelboim-Daum 1985)
and fish such as damselfish (Love et al. 1981). It
was also recovered from sea water and marine
animals (Buck 1990). Careful handling of seafood,
therefore, should be practiced to avoid skin
puncture.

API and Biolog gave different results for three
strains of Vibrio and Aeromonas isolates.
Aeromonas hydrophila, V. fluvialis, and Listonella
damsela (identified with the API system) were
identified with the Biolog system as Aeromonas
media-like, V. anguillarum, and V. damsela,
respectively. A. media-like and V. anguillarum are
not included in the database of the API 20E. V.
damsela (along with V. anguillarum and V. ordalii)
has been transferred into the new genus Listonella
(MacDonell and Colwell 1985), which is not
included in the Biolog database by this name.

V. parahaemlyticus, although of public health
concern and largely associated with seafood in
different parts of the world (Dalsgaard 1998, Liel
1986, Molitoris et al. 1985, Sanjeev and Stephen
1993, Kaysner et al. 1990) was not detectable in any
of the tested fish samples. This result may be due to
low initial contamination with microorganisms.
This microorganism, in addition, is cold sensitive
and known to be injured by refrigeration (Rusul et
al. 1991). Other studies, although limited, have
reached the same findings (Frenandez et al. 1988,
Potravnova et al. 1988).

V. alginolyticus was present in grouper gut and
gill samples, but not in mackerel samples. Studies
have shown that this species along with V.
parahaemolyticus may be distributed world wide in
marine environments (Matte ef al. 1994, Chan et al.
1989, Molitoris et al. 1985).

The incidence of V. anguillarum was relatively
high especially in skin and gill samples of grouper.
This species is not yet considered in the API 20E
system (Santos 1993) and identified with this
system as V. fluvialis . Pedersen and Larsen (1998)
have stated that the Biolog system may be valuable
for rapid typing of this microorganism. The main
differences between the two species is arabinose
fermintation (Kaysner 1992). V. anguillarum is
considered one of the most important disease
causing agents of fish cultured in marine waters
(Toranzo and Barja 1990, Pazos et al. 1993).

V. fluvialis was present in one sample of grouper
gill. One study has found this microorganism among
the common vibrios in seatood and aquaculture
(Wong and others 1992), and it comprised 27%
among other vibrios isolated from seafood (oyster)
samples (Matté et al. 1994).

Psychrotrophic Count

Figure 1 shows the total population of
psychrotrophs on grouper (skin, gut, and gill) and
mackerel (skin and gut lining). The number of
mackerel skin samples in the range >6-7 log/CFU
were 9 (45%), whereas, one sample only of grouper
skin samples fell in this range. On the other hand,
95% of grouper skin samples had counts higher than
7 log CFU/gm. At this limit, fish samples enter the
spoilage region (7-8 log CFU/gm) (Ayers 1960,
Zhuang et al. 1996). A study on grouper produced
from Saudi waters have indicated microbiological
shelf life of Jess than six days of ice storage at which
the total count was more than 7 log CFU/gm. In one
study, the initial count on grouper fish samples two
days old was already more than 6 log CFU/gm
(Dawood and Abu-Tarboush 1994). Another study
on Jocal mackerel skin showed low (4.26 CFU/gm)
psychrotrophic count. It took eight days to reach 7.2
log CFU/gm. (Abu-Tarboush ez al. 1996).
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Figure 1: Psychrtrophic populations (number of
samples in different ranges of log CFU/gm) in
different parts of hexagonal-spotted grouper and
Spanish mackerel fish.

The higher counts of microorganisms on grouper
skin compared to those of mackerel can be
attributed to the smaller size of grouper, which make
it vulnerable to extensive handling and
contamination throughout the production process.

The same number of gut samples of both fish
types fell in all four ranges (>5-6, >6-7, >7-8, and
>8-9). This result is a good indication that both fish
types were caught from similar habitat. Eighty
percent of each fish sample had psychrotrophic
counts below 7 log CFU/gm. The number and kind
of microorganisms in the gut of fish can be
associated with the environmental conditions and
the feeding materials (Mayer and Ward 1991).

Grouper gill samples were heavily contaminated.
Ninety five percent of the samples exceeded 7 log
CFU/gm, and 60% of the samples had
psychrotrophic counts higher than 8 log CFU/gm.
The gill microorganisms can contaminate other
parts of the fish with the aid of melting ice and poor
handling.

pH

Figure 2 shows the number of fish samples in
different pH ranges. Ninety percent of grouper
samples were in the range >6.40 - 7.02, while 95%
of mackerel samples were equal to or below pH
7.40. Such difference may be related to the
difference in the microbial populations on both fish
kinds. Data presented by Dawood and Abu-
Tarboush (1994) indicated that pH of grouper flesh
reached 7.07, at which samples were rejected based
on microbial limits. The pH of mackerel in another
study reached 6.02 at the microbial rejection level of
6 log CFU/g, and reached 6.24 and more for
extended storage (Bennour et al. 1991). These
studies and the current one suggest that the changes
in pH as related to quality vary depending not only
on the number of contaminating microorganisms
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and type of fish, but also on the type of
microorganisms and storage conditions.

10 | BGrouper T
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No. of Samples
(o}

N ny =
597-6.00 >6.00620 >6.206.40 >6.406.60 >6.60680 >6.80-7.02
pH

Figure 2: Flesh pH (number of samples in different
ranges of pH values) of hexagonal-spotted grouper and
Spanish mackerel fish.

Conclusion

Using biochemical-based systems (API20E and
Biolog), Aeromonas hydrophila, A. medial-like,
Vibrio alginolyticus, V. anguillarum, V. damsela,
and V. fluvialis were identified from different parts
of Spanish mackerel and hexagonal-spotted grouper
fish. V. cholera and V. parahaemolyticus, however,
were not detectable, and this can be attributed to the
effects of low temperature.

Extensive handling of grouper fish seems to be
the reason behind the higher population of
psychtrophs. Similar psychrotophic counts were
noticed in gut samples of grouper and mackerel.

Flesh pH of more than 90% of grouper samples
was more than 6.40, while 95% of mackerel samples
had pH between 6 and 6.40. The pH increase of
grouper samples may be associated with the high
number of psychrotrophs on the skin.
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