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KEY WORDS ABSTRACT

Canned  food, ~Fast A total of (213) canned food samples comprising of Tuna &Sardines,
food, Aspergillus Juices, Tomatoes pasts, Jam and Beef were randomly collected from

iger, Bacill . .
Zégrz;s BiochZ;iicL;Sl super stores and local markets in Tanta city from Awlad Ragab,

tests, Minimum Fatthallah, Munshwi, Casion. Also 24 fast food samples collected from
inhibition local cafeterias and restaurants in Tanta city from Al Gaan, Abu Deshish,
concentration Al Baraka, Abu Owaf. All canned food samples were within expiry date,

none of which is bloated, leaking and/or physically damaged. Samples
were investigated for some bacteria and fungi using specific media and
incubated for suitable incubation period. The results revealed that
species of microbes isolated in this study namely Bacillus subtilis,
Bacillus cereus, Bacillus atrophaeus., Staphylococcus saprophyticus,
Enterococcus faecalis, Staphylococcus epidermides, E. coli, Klebsiella,
Salmonella , Aspergillus niger, Penicillium notatum, Candida tropicalis
and Saccharomyces cerevisiae. Biochemical tests were performed for all
isolates to know the most common isolates (Bacillus cereus and
Aspergillus niger). Antimicrobial activities of chitosan were investigated
against the most common isolates B. cereus and A. niger. Results
revealed that chitosan has antibacterial activity towards Bacillus cereus.
The minimum inhibition concentration (MIC) for chitosan was 6.25
pug/ml with mean diameter of inhibition zone 8 mm. Also chitosan has
antifungal activity toward Aspergillus.niger with minimum inhibition
concentration (MIC) 30mg/ml and percent of fungal growth inhibition
16.7%.
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Introduction

Canned foods are foods that packed in
hermetically sealed containers and become sterile
through packing. Canning leads to kill harmful
microbes in food, however, if canning processing
were performed improperly, canned food become
available media for microbial contamination by
different microbes which may be harmful for
consumers if they increase in number or leads to
toxicity. This contamination may occur during
preprocessing, processing or after processing, may
be due to physical causes like defective containers,
improperly closed cans or bad packing or
transportation (1). Microbes that may contaminate
canned food are mainly of spore forming genera like
Bacillus, Clostridium and Desulfotomaculum (2).

Fast food are foods which prepared in cafeteria or
related food restaurants and immediately
consumed, this fast food may contain food eaten
raw like salads, spices which are favorable media for
microbial contamination by pathogenic and spoilage
microbes especially in crowded restaurants and
from suppliers, so to improve safety of these food
products, the associated stuff need to be sure for
good manufacturing practices from food suppliers
and food workers (3).

A lot of food borne diseases and related illnesses
caused by Campylobacter spp., nontyphoidal
Salmonella and pathogenic E.coli that are colonize
gastrointestinal tract of most animals raised for
human consumption (4). Food contamination by
pathogenic fungi considered one of most difficult
challenges that face food safety as these fungi may
produce mycotoxins that cause many health
diseases (5). Contamination in food industry by
storage fungi like Aspergillus and Pencillium is of
great concern because of secondary metabolites
produced by these fungi such as mycotoxins that
has a bad effect on human health (6). Aspergillus
niger is a saprophytic and filamentous fungus lives
in variable habitats like soil, forage, organic debris
and other food products causing much plant
diseases (7). The most important mycotoxigenic
fungi that contaminate food and feed are black
Aspergilla, caused decay of fruits, vegetables, nuts,
beans and cereals. The most important features that

encourage its growth are fast growth, pH tolerance,
tolerance variable environments.

Natural compounds are compounds produced by
living plant, animal, or microorganism naturally
which may be have antimicrobial or biological
activity (8). Natural antimicrobials have given more
important due to the increase in bad effects for
chemical preservatives, despite that this chemical
preservatives are approved for human consumption
at acceptable level but there is increase in human
diseases related to worldwide increase in utilizing
this chemical preservative, also the antimicrobial
resistance toward this chemical preservatives
increase from microbial strain to other (9,10). Plants
produce different secondary metabolites that have
antimicrobial activity towards pathogenic and
spoilage microbes (11). So there is increase interest
for production of natural antimicrobial to inhibit
microbial growth and increase shelf life of products
(12, 13). Natural antimicrobial in food safety gained
much more attention in food industry and for
consumers (14). The best antimicrobial agents for
food preservation which are natural and
biodegradable like biodegradable chitosan, so
chitosan and chitosan based film or polymer can be
used for food preservation because it have shown
antimicrobial properties (15, 16).

Chitosan is the second most abundant
polysaccharide in nature after cellulose. It is a direct
polysaccharide comprising of (1, 4) - connected 2-
amino-deoxy-B-D-glucan, is a  deacetylated
derivative of chitin. In addition to being a successful
antimicrobial agent, chitosan is  nontoxic,
biodegradable, bio practical and biocompatible.
Chitosan with high molecular weight result in poor
solubility at neutral pH and high solution viscosity,
these properties limit its use in food, cosmetics,
agriculture and health industry (17). Many
researches show that the antibacterial activity of
chitosan effective than antifungal activity (18, 19).

Material and methods
Sample collection

About (213) samples of a canned foods comprising
of five different categories of canned food (Juices,
Jam, sardines & Tuna, tomatoes Pastes and Beef)
were examined. Samples within the expiry date as



indicated on the container were randomly collected
from super markets and shopping malls in Tanta
city. Samples were taken to the laboratory for
analysis. The information on the container/labels
was recorded to include manufacture and expiry
dates, manufacturer’s address, also 24 fast food
samples were collected from local cafeteria and
restaurant in Tanta city. The fast food samples were
transformed in sterile container within few hours to
the microbiology laboratory at Faculty of Science,
Tanta University according to (20). The samples
were investigated for bacteria and fungi associated
with human heath according to standard methods
reported by (21).

Food samples preparation and analysis

For canned food prior to analysis, the surface of the
container was cleaned with 70% ethanol and
tincture of iodine. Containers were opened near the
flame of the Bunsen burner to avoid contamination.
For fast food, samples were taken from restaurant
in sterile plastic bags in Ice-Box, according to (20).

Isolation, purification and identification of
bacteria:

From each sample 25 g was aseptically weighed and
macerated in sterile bag with 225 ml of sterile
buffered peptone water. Two fold serial dilutions
were carried out using sterile buffered peptone
water as diluents. From each dilution 1 ml was
plated using the pour plate methods of (22) into
following growth media:

MacConkey agar medium: Differential and selective
media used to distinguish lactose fermenting from
non-lactose fermenting (23).

Salmonella-Shigella agar medium: SS Agar
(Salmonella Shigella Agar) is a differential selective
media used for the isolation of Salmonella and some
Shigella species from food and pathological
specimens (23).

Mannitol salt agar: A selective and differential
media for the isolation of pathogenic Staphylococci
(24, 25).

Mannitol egg yolk polymyxin agar for pathogenic
Bacillus and Staph: Used to isolate and enumerate
B.cereus from foods, recommended by APHA (26).
MacConkey sorbitol agar base w/ Rhamnose:
Selective and differential media for detection and

isolation of E.coli forms from various samples
clinical, dairy, food, water, pharmaceuticals etc.
(27).

Buffered peptone water: Buffered Peptone Water
used in recovery of injured cells that may be
sensitive to low pH or temperature (28).

Nutrient agar: Non-selective media used for
purification of microorganisms (29).

L. mono Differential Agar Base: Selective and
differential media used for isolation of Listeria
monocytogenes from food and animal feeds which is
adopted by ISO Committee (30).

Muller Hinton agar: Used as a test medium for
antimicrobial susceptibility testing (31).

All plates were incubated for 24-48 hr at
temperature suitable for microbial growth, at the
end of incubation time characteristics colonies on
plates were gram stained, purified by repeated
subculture and stored on agar slants and glycerol
water until further biochemical characterization.

Biochemical identification

Bacteria isolates were identified according to (32),
(33) and methods described in (34).

Isolation, purification and identification of
fungi

From each food sample 25 g was aseptically
weighed and macerated in sterile bag and 225 ml of
sterile buffered peptone water was added. Two fold
serial dilutions of (35) were carried out using sterile
buffered peptone water as diluents. From each
dilution 1ml was plated using the pour plate
methods of (22) on sabourd dextrose agar plate.
Plates incubate for 5 day at 25-30°C. after
incubation, the plates examined macroscopically
and microscopically, Purification of yeast colonies
were achieved by streaked methods, isolated yeast
cell investigated under microscope, maintain on
sabourd dextrose agar slants at 42C for short period
storage or mixed with glycerol water and store at -
18 for long time preservation (36). Fungi were
isolated from sabourd dextrose agar and preserved
on agar slant at 49C, also fungal spore preserved on
sterile saline water for long period at 42C for further
investigations.



Sabourd dextrose agar: employed to determine
microbial contamination in food, cosmetics, and
clinical specimens (37).

Yeast identification: Yeast was identified
accordingto (38).

Fungal identification: Fungi
identifiedaccording to (39, 40, 41).
Antibacterial activity of chitosan solution
against Bacillus cereus by disc diffusion and
micro dilution method

were

Muller Hinton agar plate inoculated by 0.1ml of
Bacillus Cereus 1.5*10% cfu/ml (0.5Macfarland), let
for 4hr at 4 °C, 6mm sterile disc impregnated with
50ul of (800, 400, 200, 100, 50, 25, 12.5, 6.25, 3.12,
1.56 pg/ml) concentration of 1% acetic acid chitosan
solution applied to muller hinton agar plate and
incubated for 18-24hr at 35°C. The tests were
triplicate and the mean result of diameter zone was
record, 1% acetic acid solution used as negative
control, tetracycline with concentration 30 pg/ml
used as positive control. Diameter of inhibition zone
was determined as described by Kirby-Bauer disc
diffusion method (42). Serial dilution of chitosan
solution was prepared by micro dilution method
using microtitre plate to obtain minimum inhibition
conc. (MIC) of chitosan against Bacillus cereus (42).

Antifungal activity of chitosan solution against
Aspergillus niger by agar dilution growth
method:

The antifungal activity of chitosan against
Aspergillus niger was determined by agar dilution
growth method as described by (43). chitosan
solution dissolved in acetic acid were prepared with
(120,60,30,15,7.5,3.75 mg/ml) concentration added
to melted sabourad dextrose agar, sterilize,
thoroughly mixed and pour into sterile petri plate at
459C, plugs of 6mm from 3-4 days fungal mycelium
cut from edge of active growing colony were
inoculated in the center of agar plate and incubated
at 259C for 5 days, control cultures were prepared
by 1%acetic acid as negative control and fluconazole
75mg/ml as positive control, radial growth were
measured after incubation for 5 days and compared
to controls, results were expressed as the
percentage of hyphal growth inhibition (44), the
lowest concentration show fungal growth inhibition

is the (MIC). All tested were performed triplicate
and the results were analyzed statistically.

Statistical analysis

Statistical analysis and analysis of the present study
was conducted using the mean, standard deviation
and ANOVA.

Results and Discussion
Isolation, characterization and identification of
bacterial isolates:

Bacterial isolates from canned and fast food were
indicated in Table 1and 2, also biochemical test used
for identification of bacterial isolates was shown on
Table 3.

Table 1: Percentage abundance of bacterial isolates
in canned food

g 3 % =
so| &@ AEEE R 4 =g
Bacterial isolates § ¥ ;Tf' £ 7| g By 27 E 5 535
SE2| SE| "E|lEsy RE} £g
g @ o =
5 3 o =
= 1
Bacillus cereus 8 8 4 25 13 58 | 27.2%
Bacillus subtilis 14 9 5 12 4 44 | 20.6%
Bacillus atrophaeus 0 0 0 0 0 0 0%
Staph.saprophyticus 0 1 0 0 0 1 0.46%
Staph.epidermis 1 0 1 2 3 7 3.3%
Entero'caccus 1 2 1 0 1 5 23%
faecalis
E.coli 0 0 0 0 0 0 0%
Klebsiella 0 0 0 0 0 0 0%
Salmonella 0 0 0 0 0 0 0%

0: absent

Results of bacterial isolation from canned food in
Table 1 showed that Bacillus cereus is the most
isolated bacteria with percent 27.2%, then Bacillus
subtilis 20.6, Staph.epidermis 3.3%, Enterococcus
faecalis 2.3% and Staph.saprophyticus 0.46%.

Results in Table 2 showed that the most isolated
bacteria from fast food was Bacillus cereus with
percent 87.5 %, then Klebsiella 50%, E.coli 33.3%,
Bacillus atrophaeus 33.3%, Salomonella 20.8% and
Bacillus subtilis 4.1%.




Table 2: Percentage abundance of bacterial isolates

in fast food
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atrophaeus
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yticus
Staph.epidermis 0|00 f[OfO 0 0 0 0 0 0%
Enterococcus | o\ g 1 g | ol 0o |0 |0 |0 o] o 0%
faecalis
E.coli 3(ofofol3 oo |1 |1 ]| 8 |333%
Klebsiella 3fofofol3 o |2 |21]2/|12] 5%
Salmonella 3(oflofol2 0o |o]o]| 5 |208%
0: absent
Biochemical identification of Bacteria
Table 3: Biochemical characteristics of bacterial

isolates of fast and canned food

©
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Bacterial isolates | 8| 8| @ | = 2| g 2 8 E
T [o] [=] - o Ol & = c
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o| | £ S| > 6|0 83| a2
Bacillus cereus + 4+ _ R I I 0 A A
Bacillus subtilis |+ _ _ + + + | _ |+ ]+
Bacillus
_l+] _ + | + + | _ |+ ]+
atrophaeus
Staph.saprophyticus _ |+ _ + + | ND + | + +
Staph.epidermis N + + | ND | + | + _
Enterococcus faecalis _| _| ND | ND | + | ND | + | + +
E.coli ]+ + _ + | +
Klebsiella L+ _ + | + + | + | + | +
Salmonella _|+] 2 I T S A A

+: positive, -: negative ND: not detected

Results of biochemical tests for bacterial isolates
from canned and fast food in Table 3 showed that
all isolates were negative for oxidase test except for
Bacillus cereus was positive, also all isolates were
positive for catalase except for Enterococcus faecalis
was negative. For indole test, all isolates were
negative except E.coli was positive and Enterococcus
faecalis not detected. Methyl red test result showed
that Staph. epidermis, Staph. saprophyticus, E.coli
and klebsiella were positive. while, all Bacillus
species and klebsiella were negative. V.P (Voges-

Proskauer) test showed that all isolates were

positive except E.coli and Salmonella were negative.

Sugar fermentation test for glucose, sucrose,

lactose, mannitol and citrate showed various results

between isolates as showed in Table 3.

Isolation, characterization and identification of
fungal isolates

Yeast identification

Biochemical identification of yeast isolates were
shown in Table 4. Yeast was identified according to
(38).

Biochemical identification of yeast isolates
Table 4: Biochemical tests for yeasts isolates of fast
and canned food.

Sugar fermentation*
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Candida tropicalis - + | + + - + |+ +] - -
Saccharomyces

: + - - -] - |+

cereviseae - -
+: positive; negative; *fermentation means

production of gas independent of pH changes.

Sugar fermentation tests for yeast isolates from
canned and fast food showed that Candida tropicalis
was positive for xylose, glucose, sucrose, maltose,
sorbitol, trehalose and negative for inositol, lactose,
cellobiose and raffinose. Also Saccharomyces
cereviseae was positive for glucose, sucrose,
maltose, raffinose and negative for inositol, xylose,
lactose, sorbitol, trehalose and cellobiose.

Fungal identification:

Fungal isolates in canned food showed in Table 5
and fungal isolates in fast food showed in Table 6.
Fungi were identified according to (39, 40, 41).

Table 5: Percentage abundance of fungi in canned food

- [
o o oz | g2
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Yeast vo 88y w¥csgd, . A-2385d §9
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Candida
L 3 0 0 0 0 3 1.4%
tropicalis
Saccharf)myces 1 0 0 0 0 1 04T%
cereviseae
Fungal isolates
A. niger 9 2 3 0 0 14 6.6%
Penicillium o
notatum 0 1 0 0 0 1 0.47%
0: absent




Table 5 showed that fungal isolates from canned
food were Aspergillus niger with percent 6.6% then
candida tropicalis 1.4%, Saccharomyces cereviseae
and Penicillium notatum were 0.47%.

Table 6: Percentage abundance of fungi in fast food

Table 7: Antibacterial activity of chitosan solution
against B. cereus by disc diffusion method with
determination of MIC value by micro dilution
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method
Chitosan sol.ution I!1hibition zone Turbidity in
(p.lg/m.l) n . diameter (mm): microtitre plate
1% acetic acid solution SD; n=3
(acet:acIZ:i':i 1%) 6.5 Turbidity
(t';‘,:::c';’:“cn°;;’:;) 12.60 No turbidity
800 10 No turbidity
400 13 No turbidity
200 12 No turbidity
100 12 No turbidity
50 12 No turbidity
25 10 No turbidity
125 8 No turbidity
6.25 8 No turbidity(MIC)
3.12 6.5 Turbidity
1.56 6.5 Turbidity

cerevisia %
e

Fungal

isolates

A. niger 0|0 0 0 0 0 0 0 0 0 g
o

Penicillium 0

notatum 0|0 0 0 0 0 0 0 0 0 %

0: absent

Table 6 showed that no fungal isolates were
obtained from fast food survey.

Antibacterial activity of chitosan solution
against Bacillus cereus by disc diffusion and
micro dilution method

Antibacterial activity, MIC of chitosan solution
against Bacillus cereus was indicated in Table 7 by
Kirby Baur agar and micro-dilution method. Figure 1
showed antibacterial activity of chitosan by disc
diffusion method. Results from Table 7 indicated
that chitosan has antibacterial activity against
Bacillus cereus with diameter of inhibition zone
from 8mm to 13mm. Also, antibacterial activity
increase with increase chitosan concentration then
activity decrease due to increase viscosity of
chitosan solution so it is difficult to diffuse through
agar media. This result agrees with research's that
indicated chitosan can inhibit the growth of a wide
range of bacteria (45).

Fig 1: Antibacterial activity of chitosan solution
against Bacillus cereus by disc diffusion agar method

Antifungal activity of chitosan solution against
Aspergillus niger by agar dilution growth
method

Antifungal activity of chitosan solution against
A.niger was indicated in Table 8, results showed that
with increase chitosan concentration, antifungal
activity increase but activity is less than fluconazole
which has antifungal activity. Figure 2 showed
antifungal activity of chitosan after incubation for 5
days. These results were approved by several
researches that indicated antimicrobial activities of
chitosan against abroad range of microorganisms
(46).




Table 8: Antifungal activity of chitosan against
Aspergillus niger growth with percent of fungal
growth inhibition

Treatment concentration Mean radial Percent
(mg/ml) diameter (cm) inhibition (%)

Negative control (water) 9+0.0 00.0
(Fuconazole somg/my | 1501 833
120 3+0.1 66.7
60 45+0.1 50.0
30 7.5+0.1 16.7
15 9+0.1 00.0
7.5 9+0.1 00.0
3.75 9+0.1 00.0

1SD; n=3

Fig. 2: Hyphal growth inhibition with various
chitosan conc.

Conclusion

Chitosan has antibacterial and antifungal activity
against the most isolates from canned and fast food
which are Bacillus cereus and Aspergillus niger, this
activity can be further developed for preparation of
natural and safe antimicrobial agents for food
preservation to reduce harmful effects of chemical
and synthetic products on human health.
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