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Applied Studies on the Viability of El Tor Vibrios*
T. P. PESIGAN, J. PLANTILLA & M. ROLDA

The viability ofEl Tor vibrios was tested at various temperatures in foodstuffs, kitchen
utensils, and water after these materials had been directly contaminated with stools of
cholera patients or carriers from the Philippines, collected in 1963-64. The period of sur-
vival of vibrios in foodstuffs was 2-5 days at room temperature (30°C-32°C) and as long
as 9 days under refrigeration (5°C-10°C). Vibrios survived even longer in refrigerated
water. The period of survival was shorter for all materials contaminated with carriers'
stools, which contain fewer vibrios. Chlorinated lime was more effective than potassium
permanganate as a decontaminant.

Many workers have studied the survival of
cholera vibrios in various kinds of materials. Their
efforts have been ably summarized by Pollitzer
(1959). Most of these studies concerned the viability
of classical strains of Vibrio cholerae. Techniques
were not uniform. Felsenfeld (1965) has studied the
problem of vibrio survival rather extensively, using
normal saline suspensions of various types of
V. cholerae mixed with vibrio-free stool, mud and
mucin.
During the most recent pandemic, El Tor vibrios

have shown increased resistance to environmental
factors. Studies were thus planned of the viability
of El Tor vibrios in foodstuffs, fomites and water
contaminated with the stools of actual El Tor
cholera patients and carriers. Temperature differ-
ences were intended to simulate natural conditions
as nearly as possible.

VIABILITY OF EL TOR VIBRIOS IN FOODSTUFFS, FOMITES

AND WATER CONTAMINATED WITH STOOLS FROM

CHOLERA PATIENTS

Materials and methods
Materials. The materials used in this investigation

embraced cooked and raw foodstuffs including fish
and shellfish, common seasonings and sauces, fruits
and vegetables, beverages, milk and milk products.
All of these foods, both cooked and raw, were
obtained from approved public markets in Manila.
A great variety of cooked dishes are on sale daily
and eaten on the premises as in a small restaurant.

* From the Department of Health, Republic of the
Philippines.

Another set of similar studies covered drinking-
water, sea-water, and water for domestic purposes
from deep wells and pipes. Half of each sample
was autoclaved at 15 lbf/in2 (1.05 kgf/cm2) at
121°C for 15 minutes.
Chemical analysis was made for organic nitrogen,

pH and chlorides, and bacteriological examination
for coliform organisms, as in routine water analysis.

Fresh rice-water stools having a vibrio count of
1 x 107-6.5 x 107/ml obtained in September 1964 by
rectal catheter from newly admitted cholera patients
in the San Larazo Hospital, Manila, were used as
contaminant in these studies. In some of the investi-
gations on water we used a pure culture of El Tor
vibrios with 1 x 106 vibrios per ml in the final
suspension.

Contamination of samples. After the food and
other samples had been weighed, duplicate and
sometimes triplicate samples were contaminated
with fresh stool at doses of 0.5 ml, 1.0 ml and 1.5 ml
per 100 g of the sample. The sample sizes used were
either 100 g or 10 g. Triplicate samples of water
were contaminated with fresh rice-water stool at a
dose of I ml per 250 ml of water. In some of the
tests on water, a pure culture was used as con-
taminant to give a final count of 1 x 106 vibrios
per ml.

Incubation. The samples were incubated at the
prevailing room temperature (30°C-32°C) or in the
refrigerator at 5°C-8°C. Some were also kept in
the freezer at - I 5°C during the period of observation.
Portions of the material under test were removed
at regular intervals and tested for the presence of
vibrios.
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Examination of samples. The portions under test
were inoculated into alkaline peptone water, pH 8.0,
and incubated overnight at 37°C. Next morning,
they were plated on meat-extract agar, and at the
same time inoculated into a second lot of alkaline
peptone water. The plates from the first alkaline
peptone water were incubated at 37°C overnight,
while the second alkaline peptone water was in-
cubated at 370C for 6 hours, plated on meat-extract
agar and incubated overnight at 370C. Next
morning, the 2 sets of plates were examined for
vibrios using the Henry oblique-light technique.
Characteristic colonies were picked out and agglu-
tinated with cholera 0 Group I serum.
The 3 water samples kept at room temperature, at

refrigerator temperature and in sunlight, respectively,
were examined for vibrios as above. Sampling was
done hourly or daily using 10% alkaline peptone
water medium as long as necessary until a negative
finding. Further examination was carried out by the
Millipore-filter technique, permitting examination
of larger volumes of specimens.

Decontamination experiments. Some studies were
also made to discover the most practical method for
use by the general public in removing or killing the
El Tor vibrio from foods and other materials. For
this set of studies, fresh vegetables and fruits were
tested, since these are usually consumed fresh. Also
included in these studies were some dining and
kitchen utensils.

Contamination of the samples for these experi-
ments was done as above with fresh rice-water stool,
having a vibrio count of from 5 x 107 per ml to
6.5 x 107 per ml. For the fruits, vegetables and
utensils, the contaminant was further diluted to
6 x 104 vibrios per ml. 1 ml of the contaminant was
streaked over 5 in2 (about 30 cm2) of the test samples.
The materials for this group of experiments were
divided into 4 groups. After contamination, 1 group
was kept at room temperature to serve as controls
while the other 3 groups were decontaminated by
treatment for 10-15 minutes with KMnO4 (0.2 g/litre),
chlorinated lime (0.5 g of powder, with 38% avail-
able chlorine, per litre) or plain water. The 3 latter
groups were examined for vibrios after decontamina-
tion, while the control group was examined hourly
until no more vibrios were isolated.

Results
The results of these studies are presented in

Tables 1 to 4. It may be seen from Table 1 that
viability of El Tor vibrios in common Filipino

TABLE 1

VIABILITY OF EL TOR VIBRIOS IN COMMON
FOODSTUFFS CONTAMINATED WITH 0.5 ml TO 1.5 ml

OF FRESH CHOLERA STOOL

Period of survival

Food Room temp RefrigerationRoomC temp. temp.(300C-320C) (50C-10°C)

Cooked foods

Rice, noodles, fried vege- 2-5 days 3-5 days
table rolls, meat, gruel,
rice cake, coco jam, fried
mongo bean sprouts with
small shrimps

Raw foods and shellfish

Salted shrimps, smoked 2-4 days 4-9 days
fish, shellfish, oysters, raw
meat, small fish

Food seasoning and sauces

Vinegar 1 hour 1 hour

Catsup 4 hours 4 hours

Fish sauce, soy sauce 1-4 hours 1-2 days

Citrus pulp (Calamansi) 1-2 days 2 days

Fresh vegetables

Lettuce, cabbage, cucum- 2-5 days 6-9 days
ber, tomatoes

Fruits

Atis, guava (sliced) I day 2-3 days

Beverages

Coca-Cola 4 hours 2 days

Milk and milk products

Canned evaporated milk, 5 days to I week to
ice-cream, butter 2 weeks more than

2 weeks

cooked foods ranged from 2 to 5 days. In small
raw fish, shellfish, oysters, raw meat and shrimps,
the vibrio was able to survive for a little longer, but
not more than 9 days at refrigerator temperature.
In vinegar and catsup, the vibrios survived for only
1 hour and 4 hours, respectively. This may be
attributed to the acidic reaction. In fish sauce, soy
sauce and citrus seasonings, the vibrios survived for
only 4 hours at room temperature, and 2 days in the
refrigerator. In fresh vegetables, El Tor vibrios
survived for 2-5 days at room temperature and 6-9
days in the refrigerator; and in sliced fruits, the
vibrios survived 1 day at room temperature and
2 to 3 days in the refrigerator.

In Coca-Cola, one of the common beverages,
vibrios lived for only 4 hours at room temperature
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TABLE 2
VIABILITY OF EL TOR VIBRIOS IN DIFFERENT TYPES OF WATER a

Period of survival
Type of water Room Refrigerator Exposed to

temp. (30°C-32°C) temp. (50C-10°C) sunlight

Chlorinated tap-water (examined hourly)

Raw 1 hour 1 hour 1 hour

Autoclaved 39 hours 248 hours 12 hours

Deep well-water (examined daily)

Raw 13 days 18 days 4 days
Autoclaved 17 days 42 days 8 days

Sea-water (examined daily)

Raw 10-13 days 58-60 days 10-11 days

a The water samples were stored in containers kept in the laboratory during the period of
observation, and were contaminated with a pure culture of El Tor vibrios to give a final vibrio count
of I x 10 '/ml.

TABLE 3
DECONTAMINATION OF FRUITS AND VEGETABLES

Results of decontamination a for
Period of
survival in 10 minutes 15 minutes

Sample control _

samples Chlori- Ta-b Chlori- Tp(days) KMnO4 b nated Tatpe KMnO4 b nated wTap-
lime c wtrlime c

wae

Pineapple 2 + - + - - +

Lettuce 2 + - + - - +

Cucumber 2 + - + - - +

Cabbage 2 + - + - - +

Tomatoes 2 + - + - - +

Onions 3 + - + - - +

Bananas

Ripe 1 + - + - --

Green 2 _ - - |

a + = vibrios present;-= vibrios absent.
b At a concentration of 0.2 g/litre.
c With 0.5 g of powder (with 38% available chlorine) per litre.

and 2 days in the refrigerator, while in milk and milk and milk products, where vibrios can survive
milk products, they lived for more than 2 weeks. as long as 2 weeks.

In general, it may be stated that the survival In big shelled shrimp and fish meat, the vibrios,
period of El Tor vibrios in common Filipino foods survived 4 days at room temperature, 9 days at
is only a few days at room temperature, and at the refrigerator temperature (40C-10°C) and more than
most 9 days at refrigerator temperature, except in 3 weeks (27 days) in the freezer. In green bananas,
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TABLE 4
DECONTAMINATION OF KITCHEN-WARE

AND TABLE-WARE a

Period of Results of
Article survival in control decontamina-

samples (hours) tion b

Frying-pan 4 -

Porcelain plates 4 -

Pestle and mortar 4 -

Drinking-glass 4 -

Spoon, fork 24 -

Kitchen knife 48 -

Wooden chopping-block 24 +

a The chopping-block was scrubbed with water only for
1 minute; all other articles were scrubbed with soap and
water for 1 minute.

b + = vibrios present; - = vibrios absent.

they survived for only 2 days at room temperature
and 6-9 days in the refrigerator.
The survival period of El Tor vibrios in water

varied according to the type and source of the water
and whether or not it has been chlorinated. The
vibrios survived for 32 days in deep well-water kept
in a clay jar, commonly used in rural Philippine
households for drinking-water. The contaminant
used in this experiment was fresh stool. It may be
of interest to mention that cultures made from the
water seeping through the jar remained positive for
3 days.
Among the different types of water tested, shown

in Table 2, the vibrios survived for about 1 hour in
chlorinated tap-water (0.6 ppm). The same type of
water when autoclaved, thus driving out the chlorine
and destroying other possible inhibiting or antag-
onistic factors, enabled the vibrios to live for as
long as 10 days when kept in a refrigerator, but only
for 39 hours when left at room temperature and 12
hours when exposed to sunlight.

In fresh or unchlorinated water from wells, the
vibrios lived for much longer periods-namely, 13
days at room temperature, 18 days in the refrigerator,
and 4 days when exposed to sunlight. When well-
water was autoclaved, the period of survival was
prolonged (Table 2) as has been reported by previous
workers. The effect of autoclaving on water was
investigated to determine the factors responsible for
this prolonged survival; the results revealed that the
pH increased from 6.5-8.3 to 8.2-8.7; the organic
nitrogen content diminished from 0.246 ppm-19.5
ppm in raw water to 0 ppm-7.89 ppm after auto-

claving; and the chloride content showed a very
slight increase. It is still difficult to explain how
these changes prolonged the survival of vibrios in
the autoclaved water.
The results of the decontamination experiments

using chlorinated lime and potassium permanganate,
as shown in Table 3, revealed that the vibrios in
foods were killed in 10 minutes by chlorinated lime
and in 15 minutes by potassium permanganate.

Furthermore, the decontamination experiments
with kitchen and dining utensils revealed that
scrubbing with ordinary soap and water for at least
1 minute was enough to eliminate the vibrios, but
scrubbing the chopping-block with water alone did
not remove the vibrios (Table 4).

Discussion

These studies on the viability of El Tor vibrios
were purposely designed to include foodstuffs that
are common among the greater bulk of the Philippine
population, especially its lower income groups.
Among the foods tested, such as fruits, vegetables,
small fish, shrimps and shellfish, rice, noodles, gruel
and some beverages, only milk and milk products
are not commonly consumed.
The contaminants used in most of these experi-

ments were fresh stools obtained from patients newly
admitted to the San Lazaro Hospital, Manila. The
stools were invariably rice-water in character and
had to be obtained by rectal catheter. The stool
was used either in the raw state with nothing added
or removed from it, or diluted with 0.1 % peptone
water.

It was noted that flecks of mucus were usually
found in the rice-water stool. The presence of
mucus was of some significance, because the vibrios
were probably protected by it, enabling them to
survive longer or resist the action of the decon-
taminant, although some workers have reported
that pure laboratory adapted cultures are more
resistant to the rigours of " natural conditions ".
The results obtained show some variability in the

survival times of the vibrios, though in general the
findings agree with those of Felsenfeld (1965). In a
study of this nature, variations are to be expected
in the type of food or sample tested, the state,
source and character of the contaminant used, the
temperature at the time of the experiment; and in
the case of water in the pH, the amount of organic
matter and chlorides, the presence of phage and
other inhibitory organisms. As a matter of fact,
no two sets of experiments using the same food

782



APPLIED STUDIES ON THE VIABILITY OF EL TOR VIBRIOS

materials but performed at different times gave ex-
actly the same results. It must be pointed out, how-
ever, that a standard technique for the isolation
and identification of the vibrios was followed
consistently throughout the study.

It may be of interest to note that the viability of
the vibrio was consistently longer in samples kept
under refrigeration than in samples kept at room
temperature. This is not a new finding, but it may
readily be explained by the overcrowding effect of
secondary organisms upon the vibrio in foods kept
at room temperature, an effect which could be
greatly minimized when foods are kept in the
refrigerator. The slower rate of drying due to
evaporation in the refrigerated samples in the
tropics may also lengthen the survival time of the
vibrios. In the unrefrigerated samples, fermentation
processes, depending on the nature of the associated
bacterial flora, tend to lower the pH resulting in
conditions unfavourable to the vibrio.

In addition to food items of common use in the
household, some export food products were also
studied. Among these were shrimps and fish, which
were tested at room temperature, refrigerator and
freezer temperatures; bananas were tested at room
and refrigerator temperatures. In shrimps and
fish, our results showed that the vibrio did not
survive more than 9 days even at refrigerator
temperature, but that at freezer temperature they
survived more than 3 weeks (27 days). Shrimps and
fish will, therefore, have to be cleared by bacteriolo-
gical examination before they can be exported from
an infected area, and should never be eaten raw in
the importing country.
Green bananas invariably became negative within

2 days at room temperature. This finding supports
the view that bananas may be exported even from
areas infected with cholera El Tor to non-infected
areas when the transit takes more than 2 days, but
to minimize the risk, decontamination with chlori-
nated lime or potassium permanganate at the doses
used in these experiments is recommended.
Decontamination experiments were performed

using procedures common in Philippine households
in order to verify the effectiveness of such household
practices or to find other more effective means of
eliminating the vibrio. It was shown that chlorinated
lime is superior to potassium permanganate as a
disinfectant, and that washing and scrubbing with
soap and water of kitchen- and table-ware with
smooth surfaces was effective in removing the
vibrios. It must be remembered that calcium hypo-

chlorite powder is very unstable, so that a com-
mercial liquid product may be better used instead.
A chopping-block, however, was found to require

more than washing and scrubbing with water. This
may be attributed to the fact that the chopping-
block has a very rough and irregular surface and
has deep cuts and crevices where the vibrio could
remain hidden and protected.

VIABILITY OF EL TOR VIBRIOS IN FOODSTUFFS
CONTAMINATED WITH STOOLS FROM CARRIERS

In the previous section, the viability of vibrios
in foodstuffs was tested by using fresh stools of
patients as a contaminant. The experiments related
in this section used fresh carrier stools as con-
taminants, as these are more likely to be involved in
the natural transmission of cholera.

Difficulties were anticipated in locating carriers,
because it required follow-up of patient contacts in
homes far from the hospital. Another difficulty was
the fact that the stools of these contacts, even when
found positive on the first examination had ceased
to be so by the time another sample was taken. This
was a great handicap in the study.

Materials and methods
Materials. The foodstuffs used in this supple-

mentary investigation were basically the same as the
samples used in the previous experiment. They were
obtained from public markets in Manila.

Fresh carrier stools with a vibrio count of 9 x 101
per ml to 2.5 x 105 per ml were used as contaminant.
Only 2 samples of carrier stools were obtainable
during the long search for carriers, and hence only
2 trials were conducted during this study. To
augment the number of trials, however, an attempt
was made to use an artificially grown rugose strain
of El Tor vibrio as contaminant when it was noted
that the chances of obtaining positive carrier stools
were becoming less and less. The rugose strain,
which was isolated from the duodenal contents of a
chronic carrier, was cultivated in an agar slant and
propagated in alkaline peptone water (pH 8.0).
A MacFarland I suspension was prepared and was
further diluted with distilled water to a final dilution
of 104 organisms per ml. 10 ml of this suspension
were added to approximately 1 g of normal stool, as
it was considered that this would approximate to
the normal count of a positive carrier stool.

Contamination of samples. Approximately 1 g of
the carrier stool was emulsified in 10 ml of ordinary
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sterile well-water, and 1 ml of the suspension was

streaked evenly on the surface of the test samples by
means of a sterile cotton swab. For cooked foods,
beverages, sauce, milk, etc., 1 ml was mixed
thoroughly with a measured amount (on the average,
10 ml of liquid materials and 10 g of semi-solids) of
the test samples. In the case of the rugose strain,
1.0 ml of the 10' dilution was used, employing the
same procedure as in the case of carrier stools.
Two experiments were carried out for each sample,

one at room temperature and one at refrigerator
temperature. Another set at freezer temperature
was added for export products such as meat, big
shrimps and fish meat. Measured amounts (1 ml
each) of the contaminated samples were then tested
at regular intervals-every 2 hours at first, and
later daily-for the presence of vibrios.

Examination of samples. 1-ml portions of the
samples were inoculated into alkaline peptone water
(pH 8.0) and incubated overnight at 37°C. No
second cultivation in alkaline peptone water was

carried out as had been done in the previous study.
The cultures were then plated on meat extract agar

(MEA) plates and incubated at 37°C overnight. The
plates were examined for the presence of vibrios
using the Henry oblique-light technique. Charac-
teristic colonies were tested for agglutination with
cholera 0 Group I typing serum and the presence
or absence of viable vibrios was recorded.

Results

As shown in Tables 5-8, there was a wide variabi-
lity in the survival period of El Tor vibrios. In the
first trial, the viability period in different foodstuffs
ranged from 2 hours to 19 hours at room tem-
perature, and from 19 hours to 48 hours at refri-
gerator temperature. The viability period was

longer in salted shrimps, shellfish and fresh and
smoked fish than in cooked foods and vegetables.
In food seasoning and sauces, the vibrio survived
only for 1 hour at both room and refrigerator tem-
peratures. In the second trial, the variation in
survival time was much less at both room and
refrigerator temperatures, due perhaps to the
comparatively low vibrio count of the contaminant
used. However, as in the first trial, the survival
time of the El Tor vibrios at refrigerator tem-
perature was longer than that at room temperature.
The survival time in food seasoning, sauces and
beverages was quite short, as it was in the first trial,
and did not exceed 1 hour.

TABLE 5
VIABILITY OF EL TOR VIBRIOS IN COMMON

FOODSTUFFS a

Period of survival (hours)

Food Room temp. Refrigerator
(30°C-320C) temp.

(50C-100C)

Cooked food

Ground meat, vegetable rolls,
rice gruel, rice cake 1-19 19-48

Raw food and shellfish

Salted shrimps, smoked fish 19 19-72

Food seasonings and sauce

Vinegar 1 1
Fish sauce, soy sauce I
Citrus pulp (Calamansi) 1 1

Vegetables

Cucumber, tomatoes,
cabbage 2-19 19-36

Beverages

Coca-Cola 1 19
Milk 2 48

a Contaminated with 1.0 ml of suspension of stool from
first carrier found, with a vibrio count of 2.5 x 105/mI

TABLE 6
VIABILITY OF EL TOR VIBRIOS

IN SOME EXPORT FOOD PRODUCTS a

Period of survival

Food Room Refrigerator Freezer temp.
temp. temp.in0Cn(300C -320C)I (5°C-10°C) - C)

Big shrimps 19 hours 48 hours 11 days

Fish meat 19 hours 48 hours 48 hours

Meat (beef) 19 hours 48 hours 11 days

a Contaminated as in Table 5.

For export products such as big shrimps, fish
meat and beef, the survival time at both refrigerator
and freezer temperatures was longer than at room
temperature.

In bananas, both ripe and unripe, the survival
time was only 2 hours at room temperature and
4 hours at refrigerator temperature.

In the trial using rugose strain as contaminant, it
was noted that all samples collected were negative
for vibrios after 2 hours except those of fish, beef,
shrimp and shellfish where typical colonies were
noted but were found to be non-agglutinable to
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TABLE 7
VIABILITY OF EL TOR VIBRIOS IN COMMON

FOODSTUFFS a

Period of survival (hours)
Food Room te Refrigerator

Ro mtmp. temp.

Cooked foods
Noodles, fried mongo bean
sprouts with shrimps, ground 2 - 4 4
meat, rice cake

Raw foods and shellfish

Fresh small fish, smoked fish, 20 20
salted shrimps, shellfish

Food seasoning and sauces
Soy sauce 1 1

Vegetables

Cucumber, lettuce, cabbage,
tomatoes, onions, bananas 2 4

Beverages

Coca-Cola 1 1
Milk, butter I I

a Contaminated with 1.0 ml of suspension of stool, from
second carrier found, with a vibrio count of 9 x 10'/ml.

cholera 0 Group I typing serum. Subsequent
samples collected after 2 hours were all negative for
viable vibrios. It must be emphasized that the
rugose strain was agglutinable prior to mixing with
normal stool. This observation needs further
elucidation as the possible presence of NAG vibrios
in such foodstuff cannot be discounted.

Discussion
It will be noted that the survival time of the

vibrios from carriers was shorter than that found in

On a fait des etudes sur la survie des vibrions El Tor
dans les aliments, les assaisonnements et les boissons
couramment employ6s aux Philippines, et dans le lait,
les produits laitiers, les aliments destines A l'exportation,
tels que les bananes et les crevettes, et dans differentes
sortes d'eaux. On a employe comme contaminant des selles
fraiches, contenant de 1,4 x 107 A 6,5 x l07 vibrions/ml,
de malades d'un h6pital de Manille.

Les vibrions El Tor n'ont survecu que 2 A 5 jours
A la temperature de la piece (30°C-32°C) dans les ali-
ments que consomment quotidiennement les Philippins,

TABLE 8
VIABILITY OF EL TOR VIBRIOS

IN SOME EXPORT FOOD PRODUCTS a

Period of survival (hours)

Room Refrigerator Freezer temp.temp. temp. (-150C)(300C-320C) (50C-10O0C). .

Big shrimps
Fish meat 20 20 20
Meat (beef)

Bananas (ripe
and unripe) 2 4

a Contaminated as in Table 7.
b Not tested.

the previous experiments using rice-water stool as
contaminant. Besides the lower vibrio count in the
contaminant, the absence of mucus flecks in the
carrier stools may be responsible for the shorter
period of survival. In this study as well in the first
it was noted that in samples kept at refrigerator and
freezer temperatures, the vibrios consistently sur-
vived longer than they did in samples kept at room
temperature. The same explanation may be offered
-namely, that lower temperatures not only pre-
serve the vibrios but also prevent secondary organ-
isms or contaminants from outgrowing the vibrio.
The lower rate of drying in the refrigerated samples
may also contribute to the longer survival time of
the vibrios. Another factor that may be considered
is the fact that fermentation processes in unrefri-
gerated foodstuffs lower the pH of the samples
faster and render the conditions unfavourable for
the survival of the vibrios.

UMt

surtout ceux qui ne disposent que de faibles revenus.
A la temperature du refrigerateur (50C-10°C), le temps
de survie augmentait jusqu'A 9 jours. Dans le lait et les
produits laitiers, cependant, on a constate que les
vibrions survivaient 2 semaines ou plus. Sur les bananes
vertes, le temps de survie des vibrions etait de 2 jours
seulement, ce qui indique qu'il ne serait pas dangereux
d'exporter des bananes d'une region infectee dans une
region non infectee, a condition que la duree du trans-
port soit superieure a 2 jours. Toutefois il est conseill6
de les decontaminer avant l'expedition en les trempant
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soit dans une solution de chlorure de chaux pendant
10 minutes, soit dans une solution de permanganate de
potassium pendant 15 minutes.

Les vibrions sont restes en vie pendant 32 jours dans
une eau provenant d'un puits profond et garde;e dans
une jarre de terre cuite; on a constate que meme l'eau
suintant a la surface exterieure de la jarre contenait des
vibrions vivants pendant un temps qui allait jusqu'a
3 jours. Dans l'eau fraiche non verdunis6e, les vibrions
ont vecu 17 jours a la temperature de la piece et 42 jours
a la temperature du refrigerateur, alors que, dans l'eau
de mer, ils ont resiste pendant 13 jours et 60 jours respec-
tivement. A Manille, dans 1'eau du robinet dont le taux
de chlore va de 0,4 a 0,8 partie par million, les vibrions
ne vivaient pas plus d'une heure.
On a constate que le chlorure de chaux, contenant

38% de chlore libre, decontaminait efficacement les fruits
et les 1lgumes frais apres 10 minutes de contact, a la dose
de 0,5 g par litre; le permanganate de potassium a la
dose de 0,2 g par litre s'est montre egalement efficace
apres 15 minutes de contact. Le nettoyage a l'eau seule
est totalement inefficace pour la suppression des vibrions.
Le simple nettoyage a l'eau et au savon des ustensiles

de cuisine et de table pendant une minute eliminait
efficacement les vibrions, surtout sur les ustensiles ayant
des surfaces lisses. Toutefois, le nettoyage d'un hachoir
a l'eau seule, tel qu'il est pratique dans les zones rurales,
n'a pas suffi a eliminer les vibrions.
On a rep6te ces experiences, a petite 6chelle, en

employant des selles de porteurs comme contaminant;
on a alors constate que les vibrions de cette origine
survivaient beaucoup moins longtemps.
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