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BACTERIOLOGICAL INVESTIGATIONS OF
PRAWN CANNERIES

I . INCIDENCE OF AEROBIC SPOREFORMERS

V . NARAYANAN NAMBIAR AND K . MAHADEVA IYER
(Central Inst�tute o� F�s�er�es Tec�nolo�y, Ernakulam, Coc��n-II )

A deta�led bacter�olo��cal survey o� t�e prawn canner�es o�
Coc��n area was carr�ed out to study t�e nature and type o� m�cro-
or�an�sms present �n t�e �actory env�rons and t�e�r role �n caus�n�
contam�nat�on o� t�e canned products . About 26% o� t�e total o�
1030 stra�ns �solated were �ound to be �ram pos�t�ve spore-�ormers
o� t�e Bac�llus type, t�e cool�n� water be�n� t�e�r major source .
S�m�lar types o� or�an�sms �ormed t�e major �roup o�ten met w�t�
�n de�ect�ve canned prawn samples p�cked up �rom t�e �actor�es �or
exam�nat�on, t�us establ�s��n� a correlat�on between bacter�al
c�aracter�st�cs and load o� cool�n� water and can contam�nat�on .

INTRODUCTION

One o� t�e most �mportant problems
�ac�n� t�e cann�n� �ndustry �s t�e bacter�al
spo�la�e o� canned products . Fortunately,
t�e actual �nc�dence o� spo�la�e o� com-
merc�ally canned �oods �s �a�rly low . But
w�en �t does �appen, t�e �dent���cat�on o�
t�e type or types o� t�e casuat�ve m�crobes
enables us �n dev�s�n� met�ods �or t�e�r
el�m�nat�on . In actual pract�ce, t�e
bacter�al contam�nat�on o� t�e product can
�appen �n more t�an one way . T�e
var�ous types o� or�an�sms �arboured �n
t�e sl�me and �uts o� t�e ��s� ��nd slow

entry �nto t�e �les� a�ter deat� . Dur�n�
subsequent process�n�, extraneous con-
tam�nat�on �s a poss�b�l�ty unless due care
�s bestowed . T��s extraneous contam�-
nat�on �s ma�nly by bacter�a assoc�ated
w�t� t�e sur�ace o� t�e utens�ls and equ�p-
ments w�t� w��c� t�e mater�al comes �nto
contact dur�n� transportat�on and process-
�n� . Furt�er, t�e water used at var�ous
sta�es o� process�n� �s also a potent�al
source o� contam�nat�on o� t�e products .

Namb�ar & Iyer (1970) �ave stud�ed
t�e bacter�al �lora o� canned prawns .
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T�ey �ound �ram pos�t�ve spore-�ormers
o� t�e Bac�llus type to be t�e predom�na-
t�n� spo�lers �n t�ese . Iyer et, a! (1966)
�ave s�own t�at external contam�nat�on
�rom unclean sur�aces and ot�er env�ron-
mental cond�t�ons was a ser�ous problem
to be reckoned w�t� �n prawn process�n�
�ndustry . Amano (1947 a, b, c) made
bacter�olo��cal �nvest��at�ons o� t�e
Japanese baby clam canner�es and �ound
t�at t�e blacken�n� and swell�n� o� canned
products are related to bacter�al con-
tam�nat�on . Re�mann (1957) s�owed t�at
�n�ect�on usually takes place dur�n� cool�n�
o� t�e cans a�ter process�n� and s�nce t�e
cool�n� water was usually c�lor�nated so
t�at all ve�etat�ve cells were k�lled, post-
process�n� �n�ect�on would cons�st ma�nly
o� spore-�ormers . T�e present study was
undertaken to �et a complete p�cture o�
t�e types o� m�croor�an�sms present �n
t�e cann�n� �actory env�rons and also to
��nd out t�e probable sources o� contam�-
nat�on o� canned prawns .

MATERIALS AND METHODS

Prawn cann�n� �actor�es s�tuated �n
and around Coc��n �ormed t�e ��eld
centres �or t��s study . Samples o� raw
mater�al, water, �ce, swab and processed
cans were collected �rom t�e cann�n�
�actor�es at �requent �ntervals . Raw
mater�al samples (samples be�ore peel�n�,
a�ter peel�n�, a�ter was��n�, a�ter blan-
c��n� and a�ter �rad�n�) were taken under
asept�c cond�t�ons �n ster�le petr� d�s�es
and brou��t to t�e laboratory under �ce .
Tap water, blanc��n� solut�on, ��ll�n�
br�ne, water used �or cool�n� t�e cans
�mmed�ately a�ter seam�n�, water used �or
cool�n� t�e cans a�ter retort�n� and samples
o� �ce used �n t�e �actor�es were taken under
asept�c cond�t�ons . Swab samples were
taken �rom t�e utens�ls, table sur�aces and
also �rom t�e �nter�or o� t�e cans be�ore
��ll�n� us�n� ster�le swabs and ster�le bu-
��ered water (APHA, 1958) .
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cans were collected a�ter t�e cool�n� pro-
cess and �ncubated at 37°C �or 10 days .

T�e samples were pour plated us�n�
Nutr�ent A�ar (NA) w�t� d�st�lled water
as d�luent . T�e samples were also �nocu-
lated �nto T��o�lycollate brot� and t�e
tubes were �ncubatcd at room temperature
�or 48 �ours . In t�e case o� processed
cans, 1 ml o� t�e ��ll�n� br�ne was �nocu-
lated �nto T��o�lycollate brot� and �ncu-
bated at room temperature �or 48 �ours .
Typ�cal well �solated colon�es �rom t�e
NA plates were trans�erred �nto D�st�lled
Water Tryptone med�a Stra�ns �rom t�e
T��o�lycollate brot� were also �solated
and pur���ed . T�e pure stra�ns were
streaked on to NA slants and t�ese cul-
tures were used �or �urt�er stud�es on
morp�olo�y and b�oc�em�cal c�aracter�s-
t�cs (Namb�ar and Iyer, !oe c�t.

RESULTS AND DISCUSSION

Ten lead�n� cann�n� �actor�es were
�ncluded �n t�e study. 29 samples o� raw
mater�al, 110 swab samples, 160 water
samples, 15 �ce samples and 112 cans
were analyzed. From t�ese samples 1030
stra�ns were �solated . T�e class���cat�on
o� t�e stra�ns accord�n� to morp�olo�y
and �ram react�on �s s�own �n Table I .

About 40% (410 numbers) o� t�e
stra�ns were �ound to be mot�le . B�oc�e-
m�cal c�aracter�st�cs l�ke catalase produc-
t�on, reduct�on o� n�trate to n�tr�te, pro-
duct�on o� �ndole, �ydro�en sulp��de and
acetyl met�yl carb�nol, l�que�act�on o�
�elat�n, �ydrolys�s o� starc�, ut�l�zat�on
o� c�trate as sole source o� carbon, �rowt�
at 56°C and �ermentat�on o� su�ars v�z ;
�lucose, lactose, sucrose, mann�tol and
maltose were stud�ed �or all t�e 1030
stra�ns . T�e results are tabulated �n
Table II . T�e �ram pos�t�ve spore�or-
mers were class���ed �nto d���erent spec�es
accord�n� to Ber�ey's Manual (1957) and
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deta�ls ��ven �n Table III . Out o� t�e
112 cans exam�ned only 8 s�owed bacte-
r�al �rowt�. Amon� t�e 8 stra�ns �solated,
7 were �ram pos�t�ve spore�ormera and
1 was �ram pos�t�ve cocc� . T�e spec�es-
w�se d�str�but�on o� t�e �ram pos�t�ve
spore-�ormers �solated �rom cans was :
Bac�llus brev�s - 3; 8. pum�lus - 2; 8.
��rmus- 1; and bad/us- 1 .

Table II B�oc�em�cal c�aracter�st�cs o�
m�cro-or�an�sms �solated �rom cann�n�

�actory env�ronments

Total stra�ns stud�es 1030

React�on

�) Ac�d alone
a) Glucose
b) Lactose
c) Sucrose
d) Mann�tol
e) Maltose

��) Ac�d and �as
a) Glucose
b) Lactose
c) Sucrose
d) Mann�tol
e) Maltose

'~ o� stra�ns s�ow�n�
pos�t�ve react�on

Catalase product�on

	

100.0
Reduct�on o� n�trate to n�tr�te

	

59.2
Product�on o� �ndole

	

3 .3
Product�on o� H2 S

	

43.2
Product�on o� acetyl met�yl
carb�nol

	

17 .5
L�que�act�on o� �elat�n

	

47.0
Hydrolys�s o� starc�

	

27.7
Ut�l�zat�on o� c�trate as
sole source o� carbon

	

52.0
Growt� at 56°C

	

22.0
Fermentat�on o� su�ars

70.2
24.5
62.4
40 0
60.8

7.8
4 .6
7.5
7.2
7 .8

•

	

8
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Table III Spec�es-w�se class���cat�on
�ram+ ve spore-�ormers

Total number �solated . 266

Spec�es

Bac�llus subt�l�s
pantot�ent�cus
me�at�er�um
brev�s
pum�lus
cereus
larvae
l�c�en��orm�s

•

	

bad�us
��rmus

•

	

pubv��ac�ens
c�rculars
lentus

• pasteur�
macerans
ant �rac�s
polymyxa

Un�dent���ed

„
„
„
„
„
„

„
„
„

From t�e results �t �s obv�ous t�at
about 26% o� t�e stra�ns �solated �rom
t�e �actory env�rons are �ram pos�t�ve
spore�ormers o� t�e Bac�llus type. Majo-
r�ty o� t�e spore-�ormers was �solated
�rom t�e water samples, espec�ally t�e
cool�n� water . Table IV s�ows t�e results
o� analys�s o� cool�n� water samples.
33 .7% o� t�e stra�ns �solated �rom cool�n�
water samples were �ram pos�t�ve spore-
�ormers. T�e cool�n� water samples are
usually c�lor�nated so t�at almost all t�e
ve�etat�ve cells are k�lled and t��s may
lead to t�e predom�nance o� �ram pos�t�ve
spore-�ormers . Also, most o� t�e pro-
cessors use t�e same cool�n� water
t�rou��out t�e day w�t� �requent add�t�on
o� �ce to keep �t cool . Exam�nat�on o�
cool�n� water samples at �requent �ntervals
t�rou��out a day �ave s�own t�at t�e
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o�

Percenta�e

19 .5
18.4
15.7
12.4
7.5
4 .5
3.4
3 .1
3.1
2.6
2 .6
2.3
1 .1

• 1 .0
• 1.0
• 1 .0
• 1 .0
•

	

1 .0

Table IV M�cro-or�an�sms �solated �rom
cool�n� water

Total samples analysed : 110
Total stra�ns �solated : 285

Group

	

Number Percenta�e

Gram+ ve spore�ormers

	

96

	

33 .7
Gram+ ve non-spore-
�orm�n� rods

	

42

	

14.7
Gram+ ve cocc�

	

72

	

25.2
Gram-ve cocc�

	

18

	

6.3
Gram-ve rods

	

57

	

20.0

percenta�e o� �ram pos�t�ve spore-�ormers
�ncreased a�ter eac� cool�n� process and
subsequent add�t�on o� �ce. Analys�s o�
�ce samples �as s�own t�at more t�an
12% o� t�e stra�ns �solated were �ram
pos�t�ve spore-�ormers (Table I) . Iyer
and C�aud�ur� (1966) �ave reported t�at
�ce �ormed a major source o� contam�na-
t�on depend�n� on t�e nature o� water
used �or �ts preparat�on .

T�e swab samples �rom utens�ls, table
sur�aces and �nter�or o� t�e cans be�ore
��ll�n� ma�nly conta�ned �ram ne�at�ve
rods (about 31% o� t�e total stra�ns �solat-
ed �rom t�e swab samples) . 22.4% o� t�e
stra�ns were �ram pos�t�ve cocc�, �ram
pos�t�ve spore�ormers const�tut�n� only
18.0% . O� t�e �ram pos�t�ve spore-�ormers,
major�ty was �rom t�e �nter�or o� t�e cans .
Improper was��n� o� t�e cans be�ore ��ll�n�
m���t be t�e reason �or t�e predom�nance
o� �ram pos�t�ve spore-�ormers �ns�de t�e
cans .

T�e raw mater�al samples conta�ned
less �ram pos�t�ve spore-�ormers. Major�ty
o� t�e stra�ns �solated �rom raw mater�al
samples were �ram ne�at�ve rods (27 .7%1
and �ram ne�at�ve cocc� (25 .0%) . In t�e
case o� ��ll�n� br�ne, major�ty o� t�e
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stra�ns �solated was �ram pos�t�ve non-
spore-�orm�n� rods and �ram pos�t�ve
cocc�. T�ese ��nd�n�s clearly s�ow t�at
t�e c�ances o� contam�nat�on o� t�e pro-
cessed cans by �ram pos�t�ve spore-�ormers
�rom t�e raw mater�al and ��ll�n� br�ne
are rare .

Amon� t�e �ram pos�t�ve spore-�ormers
�solated �rom �actory env�rons, t�e pre-
dom�nat�n� types were Bac�llus subt�l�s
(19.5%), B. pantot�ent�cus (18 .4%), B.
me�ater�um (15.7%), B. brev�s (12.4%) and
B. pum�lus (7.5%) (Table III) . S�m�lar
types o� or�an�sms were �ound to pre-
dom�nate �n bacter�olo��cal ly de�ect�ve
cans also (Namb�ar and Iyer, loc c�t) . T��s
�s an �nd�cat�on o� t�e c�ances o� con-
tam�nat�on o� cans �rom env�rons . T�e
contam�nat�on can take place e�t�er be�ore
process�n� or dur�n� t�e process o� cool�n�
a�ter process�n� . Heat res�stance stud�es
o� t�e spores o� 12 �ram pos�t�ve spore-
�ormers �solated �rom de�ect�ve cans �ave
s�own t�at none o� t�em could w�t�stand
more t�an 10 m�nutes at 121°C, t�e usual
process�n� temperature (Table V) . Also,
t�e raw mater�al and ��ll�n� br�ne samples
were �ound to conta�n less �ram pos�t�ve
spore-�ormers . T�ese ��nd�n�s lead to t�e
conclus�on t�at t�e c�ances o� contam�na-
t�on by �ram pos�t�ve spore-�ormers enter-
�n� t�e cans be�ore process�n� are rare,
except w�ere t�ere �s �ross under-process-
�n� . Anot�er �mportant source o� con-
tam�nat�on �s t�e cool�n� water. Bacter�a
present �n t�e cool�n� water may enter t�e
cans dur�n� cool�n� t�rou�� de�ect�ve
seams . Our ��nd�n�s �ave s�own t�e
cool�n� water to be a potent�al source
o� �ram pos�t�ve spore-�ormers . S�nce
�ram pos�t�ve spore-�ormers were �ound to
be t�e predom�nat�n� types �n de�ect�ve
cans t�e most probable source o� con-
tam�nat�on o� t�e cans seems to be t�e
cool�n� water .

2 19

Table V Heat res�stance o� �ram+ ve
spore-�ormer s

Number o� stra�ns stud�ed :

o� stra�ns s�ow�n� complete
destruct�on w�t��n

Temperature 5 m�n . 10 m�n . l :� ru�n . 20 m�n .

115°C

	

16.6

	

666

	

91 .6'

	

100
121°C

	

£ 3.3

	

1O()
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