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INTRODUCTION 
 
Food safety is a major concern of every sector of the food 
industry. Survival of E. coli O157:H7 with biofilm forming 
potential (BFP) in commercial food premises is a possible danger 
to the health of consumers especially in societies where most of 
the population depend on it for their daily meals. The 
development of biofilms by the foodborne pathogens attached to 
surfaces in the food processing environments results in the 
deterioration of products, persistence of pathogenic bacteria and 
transmission of food-associated diseases [1]. In addition, bacteria 
in biofilms are more resistant to antimicrobials than their 
planktonic counterparts which make their elimination from food 

and the food processing facilities a great challenge. Therefore, 
their presence creates a great and urgent concern for the current 
food industries (small- and large-scale industries) and public 
health [2]. Food contamination otherwise called foodborne 
infection (FBDs) or foodborne sickness (FBIs) happens because 
of ingestion of food or water with pathogenic microorganisms 
like microbes, growths, infections or parasites, the synthetic 
substances they delivered just as poisons which might be of 
biochemical or compound nature [3]. The primary driver of FBIs 
incorporates microorganisms (66%), parasite (4%) infections 
(4%) and synthetics (26%). The bacterial microorganisms that 
cause FBDs have diverse harmfulness factors such poison 
creation (in food or intestinal system) which present them the 
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 ABSTRACT 
The development of biofilms by the foodborne pathogens attached to surfaces in the food 
processing environments results in the deterioration of products, persistence of pathogenic 
bacteria and transmission of food-associated diseases. In addition, biofilms are more resistant to 
antimicrobials than their planktonic counterparts which make their elimination from food and the 
food processing facilities a great challenge. This study aim was to determine the inhibitory effect 
of food additives on biofilm forming Escherichia coli O157:H7. The isolate obtained was 
subjected to Gram’s staining and various biochemical identifications and later confirmed by latex 
agglutination test. Biofilm formation potential was done on Congo red media and the confirmed 
biofilm former was subjected to biofilm formation at 10℃ and 37℃ for 168hrs. Antimicrobial 
susceptibility testing, MIC, MBC, and antibiofilm effect was determined following CLSI 2017 
guideline. The highest zone of growth inhibition of 31 mm was exhibited by cinnamaldehyde, 
sodium nitrite with 26 mm and sodium citrate with 13 mm. The MIC 2.5 mg/mL was recorded 
for sodium citrate, 0.25 mg/mL for sodium nitrite and 0.125 µl/mL for cinnamaldehyde. Strong 
biofilm was formed at 37 ℃ with 7.82 x 109 CFU/mL viable cells at 168hrs while 6.79 x 109 

CFU/mL were obtained at 10 ℃. All the three additives showed antibiofilm effect (at 10℃ and 
37℃), cinnamaldehyde exhibited 70%-90.1%, sodium nitrite; 70%-88.2% inhibition and sodium 
nitrite; 75%-88% inhibition respectively. This study showed that sodium citrate, sodium nitrite 
and cinnamaldehyde exerted strong antimicrobial and antibiofilm properties indicating their 
potential as good preservatives. 
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capacity to cause infection. Utilization of food tainted with 
foodborne microorganisms and microbial side-effects, for 
example, poisons could bring about genuine sicknesses and 
monetary loses [4]. Presently, multiple million passings happen 
each year in emerging nations due to foodborne infections, which 
are among in excess of 13 zoonoses embroiled in more than 2 
billion diseases around the world [5]. 
 

World Health Organization (WHO) set up the Foodborne 
Disease Burden Epidemiology Reference Group (FERG) which 
assessed those 31 foodborne sicknesses came about in more than 
600 million ailments and 420,000 passing's worldwide in 2010 
[6]. Food-borne diseases have an effect in both creating and 
created nations with the vast majority of the critical extent of 
instances of diarrhoeal being foodborne in beginning [7]. A few 
instances of foodborne infections which have prompted mortality 
and hospitalization were accounted for in Nigeria despite the fact 
that it has no authority foodborne sickness reconnaissance 
framework. Nigeria is a country with more than 170 million 
individuals. In any case, it was accounted for that main about 
couple of instances of foodborne sicknesses that happen every 
year [8]. WHO has revealed an expected instance of 200,000 
passings from food contamination through utilization of food 
tainted with pathogenic microorganisms particularly E. coli and 
Salmonella because of inappropriate handling and safeguarding 
and 20,000 passings from food pesticides openness [9]. 
 

Escherichia coli O157:H7 serotype; designated by its 
somatic (O) and flagellar (H) antigens, produces either or both of 
two phage-encoded toxins E. coli O157:H7 is an important 
serotype strain of characterised by the production of more than 
one type of cyto-toxin collectively known as shiga-like toxin 
(SLT) that causes diarrhoea in human and animals when 
consumed in contaminated food or water [1] In most cases 
cattle’s are the main reservoirs of E. coli O157:H7, it is an 
inhabitant of gastrointestinal tract of ruminant. Source of 
infection is contamination of food by human and animal faeces. 
The pathogenicity of STEC is determined by several virulence 
factors that are encoded by chromosomal pathogenicity islands, 
phage chromosomes integrated in the bacterial genome as well as 
plasmids. Shiga toxins are members of a toxin family that share 
many common features [10]. In Europe, 14,000 cases in over 24 
countries have occurred from 2000 to 2005, of which 62% belong 
to the O157 serogroup [11]. A review of 90 outbreaks in Britain, 
Ireland, Scandinavia, Canada, USA and Japan indicated that 
about 20% of outbreak cases resulted from secondary spread 
[12]. 
 

Escherichia coli O157:H7 serotype; designated by its 
somatic (O) and flesignat (H) antigens, delivers either or both of 
two phage-encoded poisons E. coli O157:H7 is a significant 
serotype strain of described by the creation of more than one sort 
of cyto-poison all in all known as shiga-like poison (SLT) that 
causes the runs in human and creatures when burned-through in 
debased food or water [1]. Dairy cattle's are the fundamental 
repositories of E. coli O157:H7, it is an occupant of 
gastrointestinal lot of ruminant. Wellspring of disease is tainting 
of food by human and creature dung. The pathogenicity of STEC 
is dictated by a few harmfulness factors that are encoded by 
chromosomal pathogenicity islands, phage chromosomes 
coordinated in the bacterial genome just as plasmids. Shiga 
poisons are individuals from a poison family that share numerous 
normal elements [10]. In Europe, 14,000 cases in more than 24 
nations have happened from 2000 to 2005, of which 62% have a 
place with the O157 serogroup [11]. An audit of 90 episodes in 
England, Ireland, Scandinavia, Canada, USA and Japan 

demonstrated that around 20% of flare-up cases came about 
because of auxiliary spread (Snedeker et al., 2009).  
 

Microorganisms can develop on biotic and abiotic surface 
and structure biofilm; a complex organized multicellular network 
of cells clung to a surface or an interface, which are implanted in 
a self-created extracellular polymeric substance (EPS) [12]. 
Biofilm is made out of 90% network, which is comprised of water 
for ingestion of supplement, metabolites and lysing of cell item 
and 10% microorganism. The EPS contains proteins, 
polysaccharides, DNA, RNA (for foundation of design), 
peptidoglycan, lipids and phospholipids [13]. Biofilm 
development happens when microorganisms joined to a surface 
and develops with consistent colonization and spread over the 
surface. The arrangement is affected by certain variables related 
with the nature and particularity of the strains of bacterium. In 
this manner, making its creation a significant component for 
microbes [12]. Reports of some exploration have shown that 
biofilm can be found in lowered and moist condition; drifting 
mat, fluid surface, strong surface, normal oceanic frameworks, 
living tissues, clinical gadgets for example catheters and modern 
funneling frameworks [14,15] 
 

The objective of food handling is to give safe items great 
organoleptic attributes. This is accomplished using different 
scope of food added substances or additives to improve and keep 
up with the food quality (healthy benefit, surface, security, taste 
and presence of the food) and wellbeing, accordingly, broadening 
the time span of usability of food items. Thusly disposal of 
biofilms or minimization of biofilms framed by foodborne 
microbes utilizing the food added substances is essential to give 
protected and great quality items to shoppers, and this thus 
legitimizes the requirement for this review. Protection of new 
food quality being of most extreme significance, new inventive 
method for hindering pathogenic microorganisms in food sources 
are being assessed to be compelling at obliterating 
microorganisms and safeguard the physical and organoleptic 
properties. 

 
MATERIALS AND METHOD 
 
Confirmation of Bacterial Isolate 
The bacterial isolate (E. coli O157:H7) was confirmed through 
Gram’s staining and various biochemical identifications 
(IMViC) and later confirmed by latex agglutination test [10, 14] 
 
Biofilm Formations Potential (BFP) Assays 
 
Biofilm Formation Using Congo Red Agar (CRA) 
The confirmed E. coli O157:H7 was further subjected to biofilm 
production assay to determine the phenotypic expression of 
colonies in Congo Red Agar (CRA) medium. Briefly, the Congo 
Red Agar was prepared by dissolving 37g Brain Heart Infusion 
(BHI) agar (TITAN BIOTECH LTD), 36g sucrose and 0.8g 
congo red (BDH LTD) in 1litre. The solution was sterilized by 
autoclaving at 121℃ for 15min. After inoculation, the plates 
were incubated for 18 h at 37℃ were the biofilm-producing 
isolates originate as black colonies [15, 16] 
 
Biofilm Formation Using Tissue Culture Plate (TCP) 
The method of [16, 17, 18] was employed for biofilm formation. 
The strain of E. coli O157:H7 was subcultured into 6mL of 
Tryptone Soya Broth (TSB) (TITAN BIOTECH LTD) and 
subjected to incubation at 37oC for 16 - 24h. After incubation, 
5mL of the incubated strain was centrifuged at 5000 x g for 5 min 
and washed twice in 5 mL of Phosphate Buffer Saline (PBS). The 
cell pellets were re-suspended in 10 mL of TSB at an optical 
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density of 0.5 at 600 nm (OD600) which corresponds to 
approximately 108 CFU/mL [18]. 
 

Biofilm formation on TCP was carried out by pipetting 200 
µl aliquot of 108 CFU/mL suspension of the test organism into 
sterile 96-wells of TC plates while control wells filled with broth 
only and incubate at 10 °C and 37 °C for 24, 48, 72 and 168 h in 
order for the bacteria to attach to the pirates of the wells. 
Following the attachment step, the planktonic bacteria were 
removed by pipetting. After the removal of loosely attached cells, 
the wells were renewed with 200 µl of TSB every 24 h up to the 
7th day (168 h) to allow for bacterial growth and biofilm 
development. 
 
Enumeration of Biofilm cells 
Biofilm cells formed on TCP at 24, 48, 72, 96, 120, 144 and 168 
h were enumerated by vortexing method as described by [12]. 
After incubation, the wells were washed 3 times with 10mL 
phosphate buffer saline PBS (pH 7.4±0.1) with shaking in order 
to remove the loosely attached cells; it was then vortexed for 2 
min at maximum speed to detach biofilm cells. Detached cells 
were enumerated by agar plating.  
 
Determination Of Biofilm Inhibition 
 
Inoculum Preparation 
The inocula of the strong biofilm forming strains was prepared 
and subcultures on TSA which was incubated at 37 °C for 24 h. 
Colonies of each isolate were then transferred into TSB using 
sterile cotton swab to match the turbidity standard of 0.5 
McFarland (15 x108 CFU/mL).  
 
Preparation of Concentrations of Food Additives for Use as 
Antimicrobial Agent 
The food additives (sodium citrate, sodium nitrite and cinnamic 
aldehyde) were purchased and prepared in solutions. The solution 
was then diluted to different concentrations based on the 
application amount for food preservation (2%, 1%, 0.5%, 0.25% 
and 0.125%) with appropriate solvent [19] 
 
In-vitro Antimicrobial Activity of Food Additives on E. coli 
O157:H7 Isolate 
In-vitro antimicrobial activity of food additives was conducted 
against isolated E. coli O157:H7, using the agar well diffusion 
method as described by Clinical and Laboratory Standards 
Institute [20]. The standardized isolate was streaked over the 
entire surface of Mueller Hinton agar plates with a sterile cotton 
swab. Then, a hole with a diameter of 6 is punched aseptically 
with a sterile cork borer, and a volume of 100µl of different 
concentrations of food additives (Sodium citrate, Sodium nitrite, 
Cinnamic aldehyde) was introduced into the well, Augmentine 
disc 30µg (Oxoid) was used as positive control in the assay. The 
plates were then incubated at 37°C for 24 h. The size of the clear 
zone was measured in mm. This was done in triplicates. 
 
Determination Minimum Inhibitory Concentrations (MIC) 
and Minimum Bactericidal Concentrations (MBC)  
The MIC and MBC determination was performed in accordance 
with the recommendation of [21]. These were performed in a 96-
well microtiter plate using two-fold microbroth dilution 
technique using an inoculum that matched with McFarland’s 
turbidity standard (1.5 x 108 CFU/mL). The MIC is defined as 
the lowest concentration of the food additive that completely 
inhibit visible growth. The MBC was determined by subculturing 
unto MHA plate the wells that showed no visible growth for the 
MIC. 
 

 
 
 
Inhibitory effect of food additives on Biofilm formation 
 The method of [22, 23] was employed to determine the 
inhibitory effect of food additives on biofilm. Two-fold dilutions 
were made to achieve a concentration range of 0.625 to 5 μl/mL 
for cinnamic aldehyde, 2.5 to 160 mg/mL for sodium citrate and 
0.625 to 2 mg/mL for sodium nitrite. Aliquots of 100μL of 
double-strength Mueller–Hinton broth was added to the 96-well 
microtitre plate and the additives were added. Ten microliters of 
microorganisms (24h broth culture diluted to 0.5 McFarland 
standard) was added, and then incubated at 37°C for 24, 48, 72, 
96, 120, 144 and 168 h. After incubation, planktonic cells were 
aspirated, and the wells washed and the absorbance was read at 
600nm to determine the optical density (OD). The percentage of 
biofilm inhibition was determined by subtracting the optical 
density of treated plate from the optical density of control media. 
This procedure was carried out in triplicate. 
 

%𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩 𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊 =
Optical density (OD) of control −  OD of treatment     × 100

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝒐𝒐𝒐𝒐 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄
 

 
Statistical Analysis 
The results were expressed as mean ± SD, two-way ANOVA test 
was used to compare results among and within groups for any 
significant difference in efficacy of food additives against 
biofilm forming E. coli O157:H7 using SPSS version 2.5 
 
RESULTS AND DISCUSSION 
 
Biofilm formation of E. coli O157:H7 at varying temperature 
of 10 ℃ and 37 ℃  
E. coli O157:H7 which commonly contaminates food and contact 
surfaces in food industries can develop biofilm. This study has 
shown (Fig. 1) that E. coli O157:H7 can form biofilm at varying 
temperature of 10℃ and 37℃ (minimum and optimum) of 
bacterial growth for 7 168 h. 

 
 
Fig. 1. Enumeration of E. coli O157:H7 Biofilm cells at 10 ℃ and 37 ℃. 
 
The biofilm cells enumerated after 24 h of incubation at 37 ℃ 
and 10℃ was 3.9x108±0.01 CFU/mL and 1.81x108±0.01 
CFU/mL respectively. After 48 h of incubation, number of cells 
enumerated increase to 6.34x108 ±0.02 CFU/mL and 2.30x108 

±0.01 CFU/mL at 37 ℃ and 10 ℃, respectively. Variation and 
increase in biofilm cell density is due increase in incubation time 
and temperature. At 168 h, the cells enumerated reached 7.80x109 

±0.02 CFU/mL and 6.79x108 ±0.04 CFU/mL 37 ℃ and 10 ℃ 
respectively. There is a significant difference (P<0.05) at 95% 
confidence interval within and between group when compared. 
The increase in biofilm formation with increase in temperature 
and time in this study is in line with the work of [21] who also 
reported higher increase in biofilm cells formation on wood and 
glass at varying temperature.  
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The higher increase in biofilm cells reported by [21] may be due 
to variation of surface and composition of the material foe 
bacterial adhesion. The higher increase in E. coli O157:H7 
biofilm development in this study is also in line with the work of 
[18] who also reported an increase in E. coli O157:H7 cells 
developed in tissue culture plate at 37 ℃. 
 
In-vitro Antimicrobial Activity of Food Additives on E. coli 
O157:H7 Isolate 
In vitro antimicrobial effects of food preservatives have been 
clearly elucidating the susceptibility or how resistance an 
organism is to it. 
 
Table 1. Antimicrobial susceptibility pattern showing mean zone of 
growth inhibition (mm) ± SEM of food additives against E. coli 
O157:H7. 
 

Food additives                                        Concentrations (mg/mL) 
                                2%               1%               0.5%             0.25%           Control 

Sodium citrate     13.00±1.15    10.00±0.58   9.00±0.58    7.67±0.33       24.6±0.85 
Sodium Nitrite     26.00±0.58   20.33±0.88   14.67±0.67   10.33±0.88     24.8±0.52   
Cinnamaldehyde  31.67±0.88    27.33±0.33    25.33±0.33  17.67±0.88     25.6±0.89 
Zones of growth inhibition = diameter of well plus zones of growth inhibition; diameter of well 
= 6mm. the mean zone of  
Note; growth inhibition was determined from three independent results (n) = 3; SEM = standard 
error mean 
 

In this study, the antimicrobial susceptibility pattern of 
sodium citrate, sodium nitrite and cinnamaldehyde showed (table 
1) high zone of inhibition (mm) of 13.00±0.88, 26.00±0.58 and 
31.67±0.88 respectively at 2% concentration each. The least zone 
of inhibition recorded for each additive was 0.25% concentration 
where sodium citrate had 7.67±0.33mm, sodium nitrite; 
10.33±0.88mm and cinnamaldehyde 17.67±0.88mm. Among the 
three additives used, cinnamaldehyde has the highest zone of 
inhibition (31.67±0.88) mm while sodium citrate showed the 
least zone of inhibition (7.67±0.33) mm thus, showing that 
cinnamaldehyde has strong antimicrobial effect against E. coli 
O157:H7.  

 
This finding is in line with a previous work who reported 

antimicrobial susceptibility of cinnamaldehyde against avian E. 
coli inhibition zones diameters ranging from 16 to 44 mm. 
Similarly, report made by [15] on microbiological profiling of 
food additives and evaluation of their antibacterial efficacy 
showed a clear zone of inhibition of 8-22mm measured on agar 
well diffusion.  
 
Table 2. Minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC) of food additives against E. coli 
O157:H7. 
 
 Concentrations (%) MIC MBC  
Food additives   0 0.625 1.25 2.5 5 10    
Sodium citrate + + + − − − 2.5 mg/mL   5 mg/mL    
Sodium nitrite + + + − − − 0.25 mg/mL 1 mg/mL  
Cinnamaldehyde + + − − − − 0.125 µl/mL 0.25 µl/mL  
MIC = Minimum inhibitory concentration; MBC = Minimum bactericidal concentration; + = 
growth activity (MIC/MBC decrease); - = no growth (MIC/MBC increase). 
 

In this study, the MIC and MBC of sodium citrate, sodium 
nitrite and cinnamaldehyde recorded showed (Table 2) that all 
the three additives have varying MIC and MBC that can inhibit 
and cause lethal effect on biofilm forming E. coli O157:H7.  

 
 

The result showed that sodium citrate had MIC at 2.5 
mg/mL and MBC at 5 mg/mL, sodium nitrite had MIC at 0.25 
mg/mL and MBC at 1 mg/mL while cinnamaldehyde had MIC at 
0.125 µl/mL and MBC at 0.25 µl/mL. From this, in comparison 
between the three additives, cinnamaldehyde had the strongest 
inhibition and lethal effect at lower concentration compared to 
sodium nitrite which is next to cinnamaldehyde followed by 
sodium citrate as the weak with higher concentration.  

 
The MIC and MBC value for sodium citrate increases twice 

the MIC and MBC value of sodium nitrite and cinnamaldehyde. 
Thus, cinnamaldehyde and sodium nitrite have strong 
bactericidal and bacteriostatic effect while sodium nitrite has 
weak bacteriostatic and bactericidal effect. This finding is in 
agreement with the work of [24]. The MICs of sodium citrate and 
cinnamaldehyde against S. aureus at 5mg/mL and 0.5µl/ mL and 
MBC at 40 mg/mL and 2µl/mL respectively. The effect of 
cinnamaldehyde in fruit juice was reported to be at 0.25 to 1.5 
μl/mL concentration which completely inhibited growth of S. 
enterica and E. coli O157:H7 with MIC value of 0.25 μl/mL [25]. 
 
Inhibitory effect of sodium citrate, sodium nitrite and 
cinnamaldehyde against 24-168hrs E. coli O157:H7 biofilm at 
10℃ and 37℃ 
 

 
Fig. 2. Percentage (%) inhibition rate trend of sodium citrate, sodium 
nitrite and cinnamaldehyde on E. coli O157:H7 biofilm at 10℃ for 24hr. 
 

The bactericidal effect of the various food additives (at 
different sub-MICs) at 10 ℃ and 37 ℃ temperatures produced 
varied results. At 10 ℃, sodium citrate (Fig. 2) inhibits biofilm 
formation of E. coli O157:H7 where 0.625-5 mg/mL exhibited 
range of 8.9%-59.5% biofilm inhibition. As the concentration 
increases to 10mg/mL, more-than 70% inhibition was observed.   
Sodium nitrite showed percentage inhibition range of 11.3% - 
57.8% at concentration of 0.625 – 0.25 mg/mL, as the 
concentration increases to 0.5 – 1 mg/mL, percentage inhibition 
increases from 66.2% - 70.1%. cinnamaldehyde showed higher 
percentage inhibition rate of 36.4% - 60.4% at 0.625 – 0.125 
µl/mL, from 0.25 μl/mL – 1.0μl/mL it inhibited growth of E. coli 
O157:H7 with 70.1% - 88.9%. cinnamaldehyde exhibit stronger 
inhibition of E. coli O157:H7 biofilm in comparison with sodium 
citrate and sodium nitrite. This finding is in agreement with the 
work of [10] who also reported stronger inhibition potential of 
cinnamaldehyde against E. coli O157:H7 in carrot juice held at 
4℃ and 12℃.  
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Fig. 3. Percentage (%) inhibition rate trend of sodium citrate, sodium 
nitrite and cinnamaldehyde on E. coli O157:H7 biofilm at 37℃ for 24 h. 
 

Antibiofilm effect of food additive held at 37℃ also showed 
a varying effect on E. coli O157:H7. Sodium citrate showed (Fig. 
3) percentage biofilm inhibition of 4.5% - 31.5% at 0.625mg/mL 
– 2.5mg/mL incubated at 37℃. At 5 mg/mL – 10 mg/mL, the 
percentage inhibition increases from 62.8% - 78.5%. This finding 
is not in agreement with the work of [21] who reported higher 
percentage of biofilm inhibition by sodium citrate. The variation 
in result may be due to difference in concentration of sodium 
citrate used in the analysis.  Sodium nitrite showed percentage 
inhibition range of 5.9% - 33.5% at concentration of 0.625 – 0.25 
mg/mL, as the concentration increases to 0.5 – 1 mg/mL, 
percentage inhibition increases from 65.7% - 79.3%. This shows 
that sodium nitrite is strong antibiofilm agent when compared to 
sodium citrate.  

 
Similarly, cinnamaldehyde showed higher percentage 

inhibition rate of 19.9% - 51.0% at 0.625µ – 0.125µl/mL, from 
0.25μl/mL – 1.0μl/mL it inhibited growth of E. coli O157:H7 
with 75.8% - 90.1%. The comparative analysis showed that 
cinnamaldehyde is a stronger antibiofilm agent of all the three 
additives. This finding is in agreement with the work of [24] who 
reported that cinnamaldehyde has strong antibiofilm effect 
against Acinetobacter baumannii but contradicts the work of [15] 
who reported that the inhibition capability of sodium citrate was 
stronger than cinnamaldehyde. Thus, concluding that sodium 
citrate, sodium nitrite and cinnamaldehyde have biofilm 
inhibition effect (antibiofilm). 
 
CONCLUSION  
 
The isolate was identified to be E. coli O157:H7 through 
biochemical characterization and latex agglutination test. The 
antimicrobial susceptibility test conducted revealed that the 
isolate is susceptible to the additives with showing 
cinnamaldehyde stronger antimicrobial effect against E. coli 
O157:H7. The minimum inhibitory concentration of sodium 
citrate required to inhibit the growth of E. coli O157:H7 was 
obtained at 2.5 mg/mL, sodium nitrite at 0.25 mg/mL and 
cinnamaldehyde at 0.125 µl/mL. the minimum bactericidal 
concentration was obtained at 5mg/mL, 1mg/mL and 0.25 µl/mL 
respectively. Biofilm formation potential revealed that the isolate 
as the ability to form biofilm at 10 ℃ and 37 ℃ for 168 h (which 
was validated by the Congo red method) with variation in number 
of viable cells. Antibiofilm test exhibited by food additives 
showed that both sodium citrate (70-78.4%), sodium nitrite (70-
80%) and cinnamaldehyde (70-90.1%) have biofilm inhibition 
potential (at 10 ℃ and 37 ℃) with strong effect exhibited by 

cinnamaldehyde. From this finding and comparative analysis, it 
is concluded that food additives (sodium citrate, sodium nitrite 
and cinnamaldehyde) have the ability to inhibit and can be used 
to control biofilm formation of E. coli O257:H7. 
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