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physical and sensory parameters and can be used

to predict the shelf life of a fish species stored in

Fig.1. Organoleptic changes during ice storage

except a* and b* produced a positive correlation

with the storage days. All the correlation

Fig.2. Variance explained by the principal components

chilled condition.
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Staphylococcus aureus is a common bacterium

found on the skin and noses of up to 25% of healthy

human being and animals. It is one of the most

frequently occurring food-borne pathogen

Table1. Principal component score of different quality variables

Variables

PC pH WA TVBN TBA PV FFA SS L* a* b*

PC1 0.340 0.375 0.422 0.372 0.078 0.223 0.454 0.193 -0.342 -0.097

PC2 -0.017 0.173 0.027 0.092 0.489 0.461 -0.024 -0.454 0.301 0.457

coefficients were significant at 5% level of

significance except for PV, FFA and b*. First two

principal components (PC1 and PC2) explained 70%

of the total variability comprising PC1 and PC2

with 42 and 28% variability, respectively (Fig.2).

Principal component score of PC1 and PC2 for

different quality parameters is given in Table.1.

Storage day was considered as a function of these

principal component score to predict the shelf life

of ice stored Pangasius, i.e. / Shelf Life = f (PC1,

PC2)+ e, where e is error term.

This type of combined index can be

formulated in terms of changes in chemical,
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worldwide and causes food poisoning due to the

presence of heat stable Staphylococcal

enterotoxins (Anon, 2010). The number of

outbreaks with Staphylococcal gastroenteritis is

much higher than other microbial food-borne

outbreaks (Jay, 2000). Several studies clearly

suggested a possibility of potential public health

hazard resulting from S. aureus contamination of

seafood and are mainly due to unhygienic

handling, processing and storage environment. In

India, the rate of Staphylococcal infection is still

higher because of the warm and humid climate

(Bhatia and Zahoor, 2007). Coagulase production

by S. aureus is considered to be an important

criterion for the safety and quality of seafood

(Anon, 2014). Even though the safety of food has

dramatically improved, the progress is uneven and

food-borne outbreaks from microbial

contamination, chemicals and toxins are still

common in many countries (Anon, 2007). The

widespread use of antibiotics has provoked an

exponential increase in the incidence of antibiotic

resistance in recent years. Food contamination

with antibiotic resistant bacteria can be a major

threat to public health.

Seafood and its environmental samples such

as Horse Mackerel, Indian Mackerel, Tuna,

Ribbonfish, Seerfish, Croaker, Ghol, Dhoma,

Sardine, Prawns, Shark, Rayfish, dried fishes,

Cephalopods, surmi, salt, water, ice etc. were

collected from in and around Veraval region,

Gujarat. S. aureus was identified using BAM,

USFDA, 2012 standard procedures and coagulase

tube test were carried out with 0.5 ml of rabbit

plasma containing EDTA with 2 drops of 18-24 hrs

grown BHI broth culture (Fig.1). The beta-

lactamase activity was done by iodometric tube

method of Isenberg (2004). The antimicrobial

Fig. 1. Characterization of coagulase positive Staphylococci in seafood (A. Typical Staphylococci on Baird Parker Agar

Plate; B. Coagulase positive Staphylococci on Mannitol Salt Agar; C. Beta-lactamase production on iodometric tube test;

D. Coagulase test with Rabbit plasma; E. ABST to Dodecca Staphylococci-1 and F. ABST to Dodecca Staphylococci-2)
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sensitivity test to 24 antibiotics (Dodeca

Staphylococci-1 and 2, Hi Media, Mumbai) were

carried out by disc diffusion method (Kirby-Bauers,

1966) on Mueller Hinton agar and resistance

patterns specified by the CLSI, 2010.

A total of 235 isolates of Staphylococci were

recovered from 408 seafood samples with

incidence of 11.52% and the Staphylococcal count

ranged between 2.0 x 10
1

 and 7.8 x 10
2

 cfu.g
-1

 of

sample. Among the isolates, 12.77% were

coagulase positive and 86.66% of coagulase

positive Staphylococcal (CPS) isolates were

positive for the beta-lactamase production. These

CPS S. aureus isolates showed variable ranges of

antibiotic resistance pattern to the different

antimicrobials tested (Table1). All beta-lactamase

CPS producing isolates demonstrated resistance

to at least three groups of antibiotics i.e.

multidrug resistant (MDR) Staphylococci. Higher

incidence of beta-lactamase producing CPS viz.,

97.67% were resistant to azithromycin,

ciprofloxacin and gatiflaxacin; 93.33% were

resistant to lomefloxacin; 86.76% to erythromycin;

76.67% to nitrofurantoin clarithromycin, ofloxacin,

moxiflaxacin and pristinnomycin; 83.33% to

norfloxacin, 46.67% to ampicillin-sulbactum,

13.33% to teicoplanin and 6.67% to linezolid, co-

trimoxazole, clindamycin and gentamicin. All the

beta-lactamase producing CPS isolates were

resistant to atleast one antibiotic and many were

resistant to multiple antimicrobials (93.33%).

The present study revealed that seafood is

Table 1. Antimicrobial resistance patterns of coagulase positive beta lactamase producing

Staphylococci from seafood

S.N. Name of antibiotic discs Number of % of resistant Isolates

resistant isolates

1 Penicillin (100U) 29 96.67

2 Azitrhomycin (15 μg) 29 96.67

3 Erythromycin (15 μg) 26 86.67

4 Clarithromycin (15μg) 26 86.67

5 Linezolid (30 μg) 2 6.67

6 Co-Trimoxazole (25 μg) 2 6.67

7 Vancomycin (30 μg) 0 0

8 Cefoxitin (30 μg) 0 0

9 Ciprofloxacin (5 μg) 29 96.67

10 Gatiflaxacin (5 μg) 29 96.67

11 Ofloxacin (5 μg) 26 86.67

12 Clindamycin (2 μg) 2 6.67

13 Tigecycline (15μg) 0 0

14 Moxifloxacin (5μg) 26 86.67

15 Gentamicin (10μg) 2 6.67

16 Rifampicin (5 μg) 0 0

17 Lomefloxacin (10μg) 28 93.33

18 Norfloxacin (10μg) 25 83.33

19 Novobiocin (30 μg) 0 0

20 Teicoplanin (15 μg), 4 13.33

21 Nitrofurantoin (300 μg) 23 76.67

22 Pristinnomycin (15 μg) 26 86.67

23 Ampicillin- Sulbactum (10/ 10 μg) 14 46.67

24 Piperacillin- Tazobactum (100/ 10 μg) 0 0

* ATCC 25923 was used as control strain for ABST
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frequently contaminated with multidrug resistant

beta-lactamase producing coagulase positive S.

aureus, possibly due to poor hygienic profile of

the handlers, processing and unhygienic

environment of the fish source. Strict hygienic

measures are required to reduce the Staphylo-

coccal contamination, thereby to provide the

wholesomeness of seafood. This study highlights

the need for continuous surveillance of antibiotic

susceptibility pattern of S. aureus with a view to

prevent the sources of contamination.
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Quality and safety concerns of formaldehyde treated

Indian mackerel

Laly S.J., Christy John, Muhammed Shafeekh, Anupama T.K. and Sankar T.V.

ICAR-Central Institute of Fisheries Technology, Cochin

Seafoods forms an important part of a healthy

diet, but chemical contamination of seafood may

lead to serious food-borne diseases. Marketing of

formaldehyde contaminated fish in our country is

posing a dangerous threat to fish consumers.

Seafood vendors tend to use intentionally and

carelessly formaldehyde to prevent fish from

spoiling and to increase the storage time with

reduced usage of ice. Food Safety and Standard

Authority of India (FSSAI) have issued many

newspaper reports on the marketing of formalin

added fish coming from other states to markets

of Kerala. Formaldehyde is a very reactive

chemical which is being used as disinfectant and

for preserving dead bodies. Apart from that, it is

used widely in many industries like textile, paper,

plastics and paint, etc. It is often added to food

for pleasing the consumers, but this chemical

poses serious threat to human health mainly due

to its carcinogenic nature. Formaldehyde can also

be developed during post-mortem in marine fish

and crustaceans, from the enzymatic reduction

of Trimethylamine-Oxide (TMAO) to equimolar

amounts of formaldehyde and Dimethylamine

(DMA). The commercially available form of

formaldehyde is 30-50% aqueous solution. It is

classified as a Group 1 carcinogen by the

International Agency for Research on Cancer

(IARC). Because of its adverse effects to human

health it is prohibited under the Food Regulation

Act-1985. According to the United States

Environmental Protection Agency (USEPA),

maximum daily reference dose (RfD) for

formaldehyde is 0.2 mg/ kg body weight per day.




