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samples were collected in sterile screw capped containers and
processed within 30 minutes after the collection. Sugarcane
juice was diluted 10- folds in phosphate buffered saline (pH
7.3) and bacterial count was determined by surface plating on
blood agar and MacConkey agar plates.1 For the isolation of
Salmonella spp. and Shigella spp, sugarcane juice (50 mL)
was inoculated into equal volumes of double strength selenite
F broth and incubated at 37oC for 12 hours. Subculture was
done on desoxycholate citrate agar. For the isolation of
Vibrios, 50 mL of sugarcane juice was inoculated to equal
volume of double strength alkaline peptone water (pH 8.6),
incubated at 37oC for 6hours and subcultured on thiosulphate
citrate bile sucrose agar. Identification of bacteria was done
using standard methods.2

All the 50 samples of sugarcane juice examined were
contaminated with different bacteria. The bacterial count for
the isolates ranged between 105 to 107 cfu/mL (Table).
Salmonella, Shigella and Vibrios were not isolated. No
hygienic standards were observed either during transport or
extraction of sugarcane juice. The glasses used for serving
were washed by immersing in the same bucket of water.

The present study revealed heavy bacterial contamination
of sugarcane juice. Presence of Escherichia coli, other

Table: Bacteriological analysis of sugarcane juice

Bacteria isolated No. of samples contaminated

Escherichia coli 25
Klebsiella pneumoniae 18
Staphylococcus aureus 10
Enterobacter spp. 6
Citrobacter spp. 6
Pseudomonas aeruginosa 4
Enterococcus faecalis 3
Acinetobacter spp. 2
Bacillus subtilis 2

coliforms and enterococci indicate faecal contamination of
sugarcane juice, suggesting possible risk of infection involved
with drinking such sugarcane juice. Since pathogens enter
sporadically and many do not survive long, they may be
missing in samples collected for analysis.3 Staphylococcus
aureus is an enterotoxin producer that can cause food
poisoning. The fact that all the samples of sugarcane juice
were contaminated is a matter of concern. Bacterial
contamination of sugarcane juice may occur at different stages
such as by contamination of sugarcane, roller drum crushers,
collecting vessels, ice added to the juice, hands of the
personnel and the filter. Further, sugarcane attracts flies that
may contaminate the juice. Health education of the vendors
and implementation of standard hygienic protocols may
reduce contamination of sugarcane juice.
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Efficacy and Acceptability of Chlorine Dioxide Water Disinfectant


Dear Editor, 

Waterborne infections cause significant morbidity and 
mortality, particularly in developing countries like India. In 
such settings, the responsibility of ensuring the quality of 
drinking water frequently lies with the consumer.1 

Chlorination is used both for bulk disinfection and at the 
point-of-use, but many people object to its strong taste and 
smell.2 

In this study we evaluated the efficacy and acceptability 
of a stabilized chlorine dioxide based water disinfectant (Xinix, 

a gift from Brent Reider, Xinix DTI, UK) which has the 
advantage of being an easy-to-use liquid and fast-acting. 
Water seeded with 106 and 107 Escherichia coli per mL was 
treated with 2 and 15 minutes with two formulations of Xinix 
according to manufacturers’ instructions. Efficacy was 
assessed by coliform counts on serial dilutions of treated water 
and control untreated seeded water.3 Both forms of Xinix 
completely removed up to 106 coliforms/mL, but 15 minutes 
of incubation with Xinix2 was required for removal of 107 

coliforms/mL. 
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We report a change in serotypes and phage type of Vibrio
cholerae islated in CMC, Ludhiana. V. cholerae O139 emerged
as a pathogen and has been reported from various parts of
India.1 The organism isolated most frequently was Eltor
biotype of O1 V. cholerae, usually of the Ogawa serotype. The
factors that predispose to epidemics are poor sanitation,
malnutrition, over-crowding, and inadequate medical services.2

In this communication, we report V. cholerae O139 as
predominant emerging pathogen in 2004 and altogether
changing serotypes of V. cholerae O1 in 2005. The stool
samples from patients of diarrhea both (indoor and outdoor
patients) received in the Microbiology Department of
Christian Medical College and Hospital, Ludhiana were
processed. Organisms were identified by standard
recommended techniques.3 All the V. cholerae isolates were
sent to the National Institute of Cholera and enteric diseases,
Calcutta, for phage typing. V. cholerae isolated during years
2001-2005 are shown in the Table. A great diversity of V.
cholerae isolates was observed during this period.

Changing Serotypes and Phage Types of Vibrio cholerae in Ludhiana (Punjab) During
2001-2005

Dear Editor,

An outbreak of gastroenteritis usually occurs in Ludhiana
(Punjab) from June to August every year. A total of 45 and 37
V. cholerae were isolated in 2001 and 2002, respectively, and
all were V. cholerae O1 Eltor ogawa. This pattern showed a
change in 2003, when O139 also emerged as a pathogen
isolated from 19 out of a total of 70 isolates of V. cholerae.
While in year 2004, whole pattern of V. cholerae isolates
changed with 120 isolates of V. cholerae 0139 and Inaba
serotype was also isolated (29/150) and one was Eltor ogawa.
In 2005, all 34 isolates of V. cholerae were Eltor O1 Inaba and
none was Non O1.

There is change in phage types of the isolates also which
is epidemiologically significant. In 2001, all 45 isolates of V.
cholerae belonged to phage type 2 (according to Basu and
Mukerjee) and 26 were to phage type 27, 5-23, 2-4, one each
to 21, 19, 25, respectively, (according to New scheme) while
in 2005 all the strains of V. cholerae isolated belonged to
phage type 4 (Basu and Mukerjee) and 24 to phage type 27, 1
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Table: Assessment of the colour, taste and smell of water treated with 2 different forms of chlorine disinfectant 

Xinix1 Xinix2 Liquid chlorine Untreated 

Taste Smell Colour Taste Smell Colour Taste Smell Colour Taste Smell Colour 

Mean 
Standard deviation 

7.8 
1.2 

8.8 
1.2 

9.1 
1.1 

5.4 
2.8 

6.8 
2.7 

8.2 
1.7 

5 
2.4 

5.9 
1.9 

8.7 
1.8 

5.8 
2.5 

7.2 
2.1 

8.5 
1.4 

To test the acceptability of Xinix, we conducted a blinded 
taste test on 10 volunteers (3 male, 7 female, mean age 30.5 
years) using mineral water of a popular brand which was 
treated with i) Xinix1 and ii) Xinix2 as per manufacturers’ 
instructions, iii) liquid chlorine sufficient to achieve a chlorine 
concentration of 1 ppm and iv) untreated. Volunteers were 

Health Res 2003;13:S89-94. 

2.	 Bruchet A, Duguet JP. Role of oxidants and disinfectants on 
the removal, masking and generation of tastes and odours. Water 
Sci Technol 2004;49:297-306. 

3.	 Brick T, Primrose B, Chandrasekhar R, Roy S, Muliyil JP, Kang 

asked to rank the water based on taste, smell and colour on a G. Water contamination in urban south India: Storage practices 

10 point scale (Table). and their implications for water safety and enteric infections. 
Int J Hyg Environ Health 2004;207:473-80. 

In summary, Xinix1 had higher acceptability among 
volunteers although it was slightly less effective than Xinix2. A Jacob, S Ramani, I Banerjee, *G Kang 

Chlorine dioxide based disinfectants may be acceptable for Ida Scudder School (AJ), Vellore and Department of 
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