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nO-Nano particle (ZnO-NP) is known for 
its antimicrobial property but as it is not 

food grade, it has limitations in seafood 
application. However, ZnO-Bulk particle 
(ZnO-BP) is a GRAS (Generally Recognized 
As Safe) listed substance and hence can be 
added in the food as a supplement (CFR-
No.182.8991). However, no previous 
literature is available on the antimicrobial 
property exhibited by ZnO-BP. Hence, the 
present study was carried out to exploit the 
antimicrobial activity of ZnO-BP incorporated 
chitosan and its comparison with ZnO-NP 
incorporated chitosan. ZnO-NP was 
prepared by Solgel method and the size was 
confirmed by the UV-Visible spectrometer 
(Blue shift from the 385 nm to 370 nm) and 
scanning electron microscope (flake size with 
the length of 70 – 90 nm). The activity of the 
BP and NP was assessed by minimum 
inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC). Similarly, 
the activity of the ZnO-NP incorporated 
chitosan (ZnO-NP-CH) and ZnO-BP 
incorporated chitosan (ZnO-BP-CH) was 
assessed by antibiogram with various food 
borne pathogenic and specific spoilage 
organisms (SSO) in fish. The results 
indicated that ZnO-BP-CH was equally 
effective to ZnO-NP-CH against most of the 
bacteria. Both ZnO-BP-CH and ZnO-NP-CH 
exhibited higher inhibition zone i.e., 10 - 15 
mm than chitosan alone. Among the SSOs, 
Pseudomonas was found highly susceptible. 
The order of susceptibility of the SSOS 
against ZnO-BP-CH and ZnO-NP-CH were 
as follows: Pseudomonas>H2S formers > 
Mould>B. thermosphacta>Lactobacillus > 
Yeast. Hence, the present study concluded 
that ZnO-BP-CH can be used as a suitable 
antimicrobial agent in seafoods for their shelf 
stability.  
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ungal infestations cause quality losses 
and often pose serious health hazards to 

the consumers. The sun dried fish samples 
(n = 36) such as ribbon fish, bombay duck, 
catfish, horse mackerel, dhoma, leather 
jacket, prawn and acetes were collected from 
the dried fish processing facilities and 
commercial markets from Veraval and 
Nawabhandar in Gujarat. Ten gram of the 
fish samples were homogenised in sterile 
normal saline and serial dilution was made 
from 10-1 to 10-6 and spread onto a duplicate 
plate of Rose Bengal Chloramphenicol Agar 
and incubated at 25 to 30oC for 5 days. The 
total fungal counts ranged from 2.0 x 101 to 
5.0x 102cfu.g-1 and the higher counts were 
frequently seen in the ribbon fish sample. 
The morphologically distinct colony was 
streaked on to Sabouraud Dextrose Agar 
(SDA) for DNA isolation.   The fungal DNA 
was isolated and purified as per the 
manufacturer’s guidelines (Invitrogen, US) 
and PCR was carried out with the universal 
primers for the 18S gene with the ITS1 and 
ITS4 regions of 670bp. The DNA sequences 
were submitted to the European Nucletide 
Archives (Accession Number: LT 745387- LT 
745395) and found that Aspergillus nidulans, 
Aspergillus oryzae, Aspergillus flavus, 
Aspergillus sydowii, A. foetidus and 
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Aspergillus rugulosa. The highest similarity 
(100%) was observed between Aspergillus 
flavus with Aspergillus oryzae and 
Aspergillus nidulans with Aspergillus 
rugulosa. The least genetic similarity was 
found between Aspergillus flavus with 
Aspergillus rugulosa and Aspergillus oryzae 
with Aspergillus rugulosa. The phylogenetic 
tree revealed that two clade were formed 
among the fungal species with one clade 
belongs to Aspergillus flavus, Aspergillus 
rugulosa and Aspergillus sydowii and the 
another with Aspergillus flavus and 
Aspergillus oryzae. The present study shows 
the presence of different pathogenic fungal 
species which can be from different sources 
of contamination at various stages of dry fish 
processing.  
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almonella is a serious food-borne 
pathogen which belongs to 

enterobacteriaceae family. All Salmonella 
groups other than Salmonella typhi and S. 
paratyphi refers to as NTS (Non-Typhiodal 
Salmonella) which causes diseases from 
mild gastroenteritis to life threatening cases 
and it is becoming a great public concern 
worldwide recently. Nearly 165 sea food 
samples from local markets of Cochin were 
screened for the Salmonella and it is found 
that the prevalence is 27.3%. The 45 positive 
samples include many commercially 
important fishes, shellfishes and molluscs. All 
isolates were confirmed as positive by bio 

typing and by PCR targeting invA gene with 
284bp. Serotyping of these isolates 
confirmed the presence of various Non 
Typhiodal Salmonella (NTS) strains like 
Salmonella typhimurium, S. salamae, S. 
urbana, etc. Some of the isolates were rough 
type which cannot be serotyped. Antibiogram 
profiling was performed against twenty 
antibiotics like imepenem, ciprofloxacin, 
tobramycin, moxifloxacin, ofloxacin, 
ceftazidine, levofloxacin, norfloxacin, co-
trimoxazole, colistin, nalidixic acid, 
augmentin, cefoxitin, gatifloxacin, 
gentamycin, amikacin, aztreonam, 
ceftriazone, cefpodoxime, nitrofurantoin etc. 
The Salmonella isolates showed the 
resistance towards third generation 
cephalosporins, carbapenem and 
nitrofurantoin groups.  
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luoride contamination of ground water is 
a globally important concern both in 

health and environmental aspect. High 
content of fluoride in drinking water can 
result in many health issues including 
skeletal and dental fluorosis. As there is a 
serious requirement for defluoridation of 
drinking water, activated carbon and Cuttle 
bone carbon was modified with chitosan 
(chitosan coated activated carbon – CCAC 
and chitosan coated Cuttle bone carbon - 
CCBC)  and used in combination with 
alumina for defluoridation. Characteristics of 
CCAC and CCBC were studied using SEM 
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