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An elaborate study was made on t�e qual�tat�ve and
quant�tat�ve seasonal var�at�ons �n t�e bacter�al �lora o� �res� o�l
sard�nes and t�e�r b�oc�em�cal react�ons . It was observed t�at t�e
total bacter�al loads and t�e�r p�osp�orescent and b�oc�em�cal
c�aracters were �n�luenced by c�an�es �n seasons . Dur�n� monsoon
season total bacter�al count was ���� . Mesop��les predom�nated
dur�n� summer, but p�osp�orescent bacter�a were less . W�nter
�avoured t�e select�on o� b�oc�em�cally less act�ve �roups o�
bacter�a .
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INTRODUCTION

Qual�tat�vely, t�e bacter�al �lora o�
mar�ne env�ronments �n d���erent parts o�
t�e world s�ow some d���erences . Muc�
work �as not been done on t�e e��ect o�
seasonal and env�ronmental d���erences
on t�e bacter�al �lora o� ��s� . S�ewan
(1966) �as reported some quant�tat�ve and
qual�tat�ve var�at�ons �n t�e bacter�al �lora
o� Nort� Sea ��s�, depend�n� upon season .
T�e Food Invest��at�on Board (1950) �as
reported t�at lum�n�scent bacter�a are
present �n t�e sl�me o� �al�but �n
apprec�able numbers �rom Apr�l to
October . Prel�m�nary exper�ments w�t�
o�l sard�nes �n t��s laboratory �or a per�od
o� one year �ad su��ested seasonal
var�at�ons �n t�e quant�tat�ve and qual�ta-
t�ve pattern o� bacter�al �lora . Bacter�al
counts o� t�e sk�n w�t� muscle recorded

���� peaks dur�n� t�e mont�s o� June
and September and t�ose o� �ntest�ne �n
June and October (Kart��ayan� and Iyer,

e��ect o� seasons upon t�e bacter�al �lora
o� o�l sard�nes cau��t o�� Coc��n .

MATERIALS AND METHODS

Stud�es were carr�ed out �or t�ree
years. Fres� o�l sard�nes cau��t o�� Coc��n
were trans�erred to ster�le bottles and
brou��t to t�e laboratory w�t�out delay .
Sk�n w�t� muscle, ��lls and �ntest�nes were
pour plated w�t� sea water a�ar . T�e
plates were �ncubated at room temperature
(30°C) and at 37°C �or 48 �ours and total
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1967) . Also, t�e m�croor�an�sms present
were �ound to be b�oc�em�cally less
act�ve dur�n� December and January .
T�e present study was undertaken to
obta�n more �n�ormat�on re�ard�n� t�e



plate counts were taken . T�e counts o�
lum�n�scent bacter�a were taken �n a dark
room .

Bacter�al colon�es were p�cked at
random �rom plates �ncubated at room
temperature and trans�erred to sea water
peptone . B�oc�em�cal c�aracter�st�cs o�
t�e or�an�sms, l�ke reduct�on o� n�trate
to n�tr�te, �elat�n l�que�act�on, �ndole
product�on, ac�d and �as product�on �rom
�lucose, lactose, sucrose, mann�tol and
maltose were stud�ed .

RESULTS AND DISCUSSION

F��ures �, II and III respect�vely re-
present t�e lo�ar�t�ms o� total bacter�al
counts o� sk�n w�t� muscle, ��lls and
�ntest�nes at room temperature �or t�ree
years . Pcak values are obta�ned dur�n�
July-October �or sk�n w�t� muscle,
Marc�-Apr�l and September-November
�or ��lls and October �or �ntest�nes .
Geor�ala (1958) reported suc� ���� peaks
�n June and October �or t�e counts o�
sk�n �or Nort� Sea cod . T�e ����er
bacter�al counts dur�n� t�e July-October
season may be attr�buted to t�e e��ect
o� monsoon .

F��ures IV, V and VI represent t�e
lo�ar�t�ms o� total bacter�al counts o�
sk�n w�t� muscle, ��lls and �ntest�nes
respect�vely at 37°C �or t�ree years .
Peak values are obta�ned dur�n� Marc�
and July-Au�ust �or sk�n w�t� muscle,
Marc�-May and Au�ust-November �or
��lls and Marc�-Apr�l and October �or
�ntest�nes. Peak values dur�n� July-Au�ust,
Au�ust-November and �n October may
be attr�buted to t�e �act t�at peak values
�or total bacter�al counts at room temp-
erature were also obta�ned dur�n� t�e
above seasons. T�e common peak values
�or sk�n w�t� muscle, ��lls and �ntest�nes
dur�n� Marc� s�ow t�e presence o� �reater
numbers o� mesop��les. T��s may be due
to t�e e��ect o� summer.
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Tables I, II and II� represent t�e
total p�osp�orescent bacter�al counts on
sk�n w�t� muscle, ��lls and �ntest�nes
respect�vely �or t�ree years . From t�e
data �t �s ev�dent t�at p�osp�orescent
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Table I Total count o� p�osp�orescent
bacter�a on sk�n w�t� muscle �or t�ree

years .

Table II Total count o� p�osp�orescent
bacter�a on ��lls �or t�ree years

December 6 .0x10

	

1 .1x105

	

3.8x106

bacter�a are not present on sk�n w�t�
muscle dur�n� Marc� to June and on
��lls �rom Apr�l to June. In t�e case o�
�ntest�nes, p�osp�orescent bacter�a are
present almost t�rou��out t�e year and
peak values are obta�ned dur�n� July to
October. T�e absence o� p�osp�orescent
bacter�a on sk�n w�t� muscle and ��lls
�rom Marc� to June may be due to t�e

7 1

Mont�s o�
sampl�n�

Bacter�al counts per �ram .
Year
1967

Year
1965

Year
1966

January 0 1 .2x103 9.0x103
February 0 1 .8x103 0
Marc� 0 0 0
Apr�l 0 0 0
May 0 0 0
June 0 0 0
July 0 3.0x102 0
Au�ust I.4x104 0 0
September 0 0 7.0x103
October 1 .1x104 2.1x104 0
November 1 .7x103 0 0
December 4.1x104 1 .0x103 1 .2x103

Mont�s o�
sampl�n�

Bacter�al counts per �ram .
Year
1967

Year
1965

Year
1966

January 9.0x104 3 .Ox104 1 .5x10 4
February 1 .1x10 1 .2x104 0
Marc� 0 1 .5x105 0
Apr�l 0 0 0
May 0 0 0
June 0 0 0
July 0 4.0x10 4 0
Au�ust 8.3x105 0 0
September 6 .0x10 2.0x104 0
October 0 3.2x104 0
November 0 0 0



Table III Total count o� p�osporescent
bacter�a on �ntest�nes �or t�ree years

bacter�a �s lost by t�e ���� temperature
o� t�e season . T��s �s supported by our
��nd�n� t�at p�osp�orescent cultures lost
t�at c�aracter w�en �rown at 37°C and
also by t�e lesser p�osp�orescent bacter�al
counts on plates �ncubated at 37°C . T�e
presence o� p�osp�orescent bacter�a on
�ntest�nes �rom Marc� to June may be
due to t�e �act t�at complete destruct�on
o� p�osp�orescent bacter�a �s not e��ected
because o� t�e ���� �n�t�al load .

F��ures VII, VIII and IX represent
t�e percenta�es o� Pseudomonas present
on sk�n w�t� muscle, ��lls and �ntest�nes
respect�vely �or t�ree years . H��� per-
centa�es are obta�ned dur�n� May �or
sk�n w�t� muscle, dur�n� September �or
��lls and dur�n� Marc� and September
�or �ntest�nes . F��ures X, X1 and XII s�ow
t�e percenta�es o� V�br�os present on
sk�n w�t� muscle, ��lls and �ntest�nes,
respect�vely �or t�ree years : V�br�os pre-
dom�nate �n June �n t�e case o� sk�n w�t�
muscle, �n Marc� and June �n t�e case
o� ��lls and �n June and October �n t�e
case o� �ntest�nes . F��ures XIII, XIV and
XV s�ow t�e percenta�es o� Ac�romoba-
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cters present on sk�n w�t� muscle, ��lls
and �ntest�nes respect�vely �or t�ree years .
Peak values are obta�ned dur�n� Au�ust
�or sk�n w�t� muscle, ��lls and �ntest�nes .
Generally, Pseudomonas and V�br�os pre-
dom�nate almost dur�n� t�e same seasons
o� t�e year, v�z, t�e summer and t�e
end o� monsoon, w�ereas Ac�romobacters
are present �n �reat numbers only dur�n�
Au�ust, t�e end o� monsoon .

T�e percenta�es o� bacter�a present
on sk�n w�t� muscle, ��lls and �ntest�nes
respect�vely ��v�n� part�cular b�oc�em�cal
react�ons are s�own �n tables IV, V &
VI . T�e results s�ow t�at amon� t�e
�solates �rom t�e sk�n w�t� muscle,
n�trate-reducers and ac�d producers �rom
�lucose, sucrose, mann�tol and maltose
were less dur�n� January . In t�e case
o� t�e �solates �rom ��lls, muc� var�at�ons
w�t� season �n t�e b�oc�em�cal react�ons
were not not�ced, T�e �solates �rom
�ntest�nes were less act�ve b�oc�em�cally
towards su�ars �n January .

T�e presence o� b�oc�em tally less
act�ve �roups dur�n� December and
January may , be attr�buted to t�e low
temperature o� t�e w�nter . T��s, comb�ned
w�t� our observat�on t�at t�e �solates
�rom plates -�ncubated at low temperature
were b�oc�em�cally less act�ve t�an t�ose
�rom plates �ncubated at room tempera-
ture (unpubl�s�ed data), s�ows t�at low
temperature �avours t�e preponderance
o� b�oc�em�cally less act�ve �roups o�
bacter�a .

CONCLUSION

Season �as a de��n�te role �n deter-
m�n�n� not only t�e populat�on o� t�e
bacter�a present on mar�ne ��s�, but also
on t�e preponderance o� t�e d���erent
�enera o� bacter�a and t�e�r p�osp�ore-
scent and b�oc�em�cal c�aracters . Genera-
lly, monsoon season �avours t�e presence
o� �reater numbers o� bacter�a . T�ou��
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Bacter�al counts per �ram .
Mont�s o�
sampl�n�
January
February
Marc�
Apr�l
May
June
July
Au�ust
September
October
November
December

Year
1965
0

4.5x106
1 .8x104

0
1.2x104
1 .8x103
4.0x105
2.7x106
5.0x107
1 .4x107
1 .5x105
2 0x106

Year
1966

1 .9x 10 G

1 .7x107
2 .8x104
2.0x104
4 .1x104
1 .2x104
1 .3x106
1 .7x106
1 .5x107
20x108
8 .3x103
1 .5x107

Year
1967

7.0x 10 5
2.0x105

0
4.2x103
9.0x104
6.8x104
2.1x107
2.0x10 7
1 .0x107
31x105
5.8x106
5.0x106

�act t�at p�osp�orescent c�aracter o�
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TABLE IV PERCENTAGES OF MICRO-ORGANISMS FROM SKIN WITH MUSCH GIVING POSITIVE REACTIONS

B�oc�em�cal react�ons Years J
Mont�s

F M A M Jn Ju A S O N D

1965 22 86 83 37 96 100 80 80 100 88 88 24
N�trate reduct�on 1966 15 100 80 83 77 96 40 75 90 80 86 20

1967 30 96 90 80 60 80 95 90 96 92 75 15

1965 20 62 83 50 96 100 100 80 100 88 88 16
Glucose 1966 25 75 90 60 90 100 85 90 80 70 80 20

I 1967 30 80 85 70 100 90 75 100 75 60 100 15

1965 6 2 0 0 0 0 20 0 25 6 12 4
Lactose 1966 0 4 2 6 0 0 10 0 10 4 10 6

1967 0 8 10 4 0 2 5 0 2 5 8 2

1965 10 50 42 37 84 100 80 56 75 64 75 8
Ac�d product�on �n H Sucrose 1966 20 60 90 70 100 100 80 50 70 60 100 10

1967 10 100 80 60 90 80 70 100 80 70 80 15

I Mann�tol 1965 10 46 50 12 46 100 80 56 75 64 75 8
1966 12 95 60 33 40 80 100 50 60 35 70 6
1967 8 80 70 20 50 90 85 60 70 50 60 12

1965 10 58 92 37 94 100 80 46 25 88 88 8
Maltose 1966 36 95 50 42 90 100 100 50 30 50 70 10

L 1967 20 80 60 50 80 75 100 60 50 60 100 6

'rl 1965 2 90 75 75 78 86 80 80 25 90 100 0
yx Gelat�n l�que�act�on 1966 35 90 70 85 50 80 95 70 95 70 100 50
m 1967 20 80- 60 100 50 90 100 80 60 55 80 75
K
..1 1965 4 44 67 25 55 56 0 58 25 48 100 3
I� Indole product�on 1966 30 80 50 40 70 75 56 50 90 0 100 40
xz 1967 48 60 .0 30 60 80 30 60 80 20 80 20
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C TABLE V PERCENTAGES OF MICRO-ORGANISMS FROM GILLS GIVING POSITIVE REACTIONS

c B�oc�em�cal React�on Years J
Mont�s

F M A M Jn Ju A S O N n
-- 1965 100 100 90 85 100 88 100 60 70 60 80 100

N�trate reduct�on 1966 90 80 70 80 95 60 85 50 80 100 90 88
1967 75 95 80 60 88 70 75 100 75 40 70 92

( 1965 32 5 80 20 90 88 40 70 60 80 100 70
Glucose 1966 20 90 100 50 100 65 100 85 95 85 90 55I

1967 30 0 90 70 80 80 100 100 80 50 75 80

1965 0 15 0 0 0 2 0 0 0 10 0 0
Lactose 1966 0 6 8 0 4 0 0 4 0 8 0 6

1967 0 4 2 0 0 10 0 6 0 2 0 0

1965 48 8 80 25 88 80 45 70 60 80 75 95
Ac�d product�on �n -~ Sucrose 1966 40 86 98 50 95 60 85 50 65 90 70 85

1967 20 10 90 80 75 75 100 80 70 60 80 60

1965 16 0 60 30 70 96 45 50 100 100 70 60
� Mann�tol 1966 20 90 50 20 75 70 100 70 88 90 60 50

1967 15 20 70 50 80 80 80 60 65 50 80 40

I 1965 4 10 50 25 90 88 45 70 70 100 80 95
Meltose 1966 6 95 100 50 95 60 75 50 80 95 80 85

1, 1967 10 8 90 70 80 80 100 80 80 50 70 70

1965 45 85 100 60 60 88 100 100 60 55 75 60
Gelat�n l�que�act�on 1966 40 80 90 50 75 70 95 50 70 92 90 40

1967 30 72 75 70 80 66 90 70 80 90 80 50

1965 48 50 70 70 68 75 5 40 40 95 60 65
Indole product�on 1966 40 60 80 60 60 80 85 70 50 80 40 70

1967 28 40 85 72 40 88 60 80 90 75 100 82
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TABLE VI PERCENTAGES OF MICRO-ORGANISMS FROM SKIN WITH MUSCLE GIVING POSITIVE REACTIONS

B�oc�em�cal React�ons Years J F
Mont�s
M A M Jn Ju A S O N D

1965 100 100 100 75 70 80 90 60 70 90 80 75
N�trate reduct�on 1966 80 90 60 70 50 90 100 75 60 75 50 80

1967 60 80 75 100 90 80 85 90 96 80 88 60

1 1965 24 85 80 0 60 80 95 80 60 90 100 80
Glucose 1966 20 90 70 40 70 90 57 88 70 88 60 75

1967 10 100 90 20 80 70 60 90 50 100 90 60

I 1965 0 10 0 0 0 2 0 10 2 5 0 0
I Lactose 1966 0 8 2 4 8 0 18 8 8 4 0 0

1967 0 6 0 6 0 4 0 0 6 0 0 0I
1965 40 25 80 0 60 75 30 70 60 45 100 88

Ac�d product�on �n -~ Sucrose 1966 20 30 60 30 65 90 27 60 70 80 50 70
1967 25 10 90 10 80 70 30 75 45 90 80 70

Mann�tol 1965 36 15 50 0 60 100 25 80 60 70 100 98
1966 30 5 40 10 50 70 15 50 65 88 70 80

I 1967 10 10 30 20 70 60 30 75 50 98 80 88

1965 0 95 100 0 88 60 95 88 98 90 100 80
Maltose 1966 20 90 88 20 90 40 100 100 70 80 50 70

1967 10 100 90 40 80 80 98 90 50 60 75 60

	rl 1965 70 5 25 90 5 80 69 75 69 45 40 50
Gelat�n l�que�act�on 1966 30 20 20 80 70 90 60 60 75 68 16 55

1967 40 40 30 70 80 75 70 80 80 80 60 50
K

1965 44 35 60 65 70 56 0 50 48 55 75 70
Indole product�on 1966 40 30 66 30 80 60 21 45 20 60 100 50

x 1967 30 60 70 50 65 40 25 60 30 70 80 30
0r
0n
K



mesop��les predom�nate �n t�e warmer
mont�s, t�e numbers o� p�osp�orescent
bacter�a are less . Also �t �s noted
t�at dur�n� w�nter, b�oc�em�cally less
act�ve �roups o� bacter�a are predom�nat-
�n� �n compar�son w�t� t�e ot�er seasons .
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