
TO THE INSTRUCTOR

ln is  Tiim snip  ,3 intended as a teach ing  tool for basic instruction 

o f the membrane f i lte r  te ch n iq u e . Its running time is 11-1/2  m inutes. 

The film strip  cannot teach the technique by it s e lf , but should be used 

by an instructor as a part o f a planned presentation w h ich  includes 

further exp la n a tio n s , dem onstrations, and p ra c t ic e .

The instructor should rev iew  the film  at least tw ice  before a t

tempting to use it for te a ch in g . This booklet may be used as a c lass

room reference and lectu re  guide by making notes opposite the proper 

points in the film strip  w h ich  w il l  require additional e xp la n a t io n , or 

dem onstration .

It is suggested that the film strip  be shown to a class at least 

tw ic e ; the first time for fa m ilia r iza t io n  and w ith  subsequent showings 

interrupted at appropriate points for dem onstrations, em phasis, and 

further e xp la n a tio n .

The record for th is film strip  is a 3 3 - 1 / 3  R P M , m icrogroove 

reco rd in g , and caution  must be taken to use a record p laye r w ith  a 

proper needle ca rtr id g e .

SEE LA S T  P A G E  FO R  IN F O R M A T IO N  
O N  O B T A IN IN G  THE F ILM STR IP
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The membrane f ilte r  is a c irc u la r  d isc o f a 

ce llu lo se  m ateria l approxim ate ly two inches in 

d iam ete r.

When a liqu id  or aerosol passes through i t ,  

p artic le s  larger than the pore s ize  are m echani

c a l ly  retained on the surface o f the membrane.

In a d d it io n , some p artic le s  sm aller than the 

pore s ize  are retained due to e le c tro sta tic  charges 

on the p a rtic le s  and f i l t e r .

The entrapped organisms are then cultured by 

media supplied through an absorbent pad .

The m ajo rity  o f b a c te r ia , includ ing  the com

mon ind icators of po llu tion  such as the coliform  

b a c te r ia , are large enough to be co llec ted  by the 

membrane.

MEMBRANE FILTER
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NUTRIENT SATURATED PAD



The membrane f i lte r  was first used e x ten s ive ly  

by Germ an technologists in W orld W ar II for the 

exam ination o f w ater supp lies .

Improvements in th is techn ique have been made 

by the U . S . Army C hem ica l Corps B io lo g ica l Lab

o ra to rie s , the San itary  Engineering Center o f the 

Pub lic Health Se rv ice  . . . and others.

A sa  resu lto fth ese  im provem ents, the membrane 

f i lte r  technique has been included as a method of 

ana lysis  in the Standard Methods for the Exam ina

tion o f W a te r , Sewage and Industrial W astes.

It has been adopted by the Pub lic  Health Se rv ice  

. . . the M ilita ry  Forces . . . and many c it ie s , 

for the exam ination o f m un icipal w ater sup p lies .

The membrane f ilte r  has many advantages over 

th is commonly used ferm entation tube tech n iq u e . 

O ne o f the most important is the tim e saved .



Using the ferm entation tube method requires 

48 to 96 hours to a rrive  at a co u n t, as compared 

w ith  17 to 22 hours for the membrane f i l t e r .

The membrane f i lte r  technique produces an 

actua l count and not a sta tis tica l approxim ation 

as in the ferm entation tube tech n iq u e .

Th e re fo re , w ith  the membrane f i lte r  te ch 

n iq u e , there is a greater degree o f rep ro d u c ib ility  

on exam inations o f the same sam ple.

Less sp ace , m a te r ia l, equipm ent,and labor are 

required . . .

. . . it 's  e a s ily  adapted for use in fie ld  

studies . o .

M e m b r a n e  F i l t e r  M e t h o d
17 to 22 Hours

CONVENTIONAL MEMBRANE FILTER
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. . . and the test re su lts , in the form of 

the m em brane, are e a s ily  preserved for future 

re fe re n ce .

There are some d isadvantages, h o w ever, to 

the MF te ch n iq u e . It is not a p p licab le  to samples 

w ith  high b acte ria l con cen tration s, w h ich  o ve r

grow the surface of the m embrane.

G e n e ra lly  unsatisfactory results are obtained 

in samples contain ing  large numbers o f a lg a e , 

floes, and other types o f suspended solids . . .

. . . and it requires specia l instruction o f 

s c ie n t if ic  personnel to perform the test and to 

interpret the resu lts .

The o rig in a l use of the membrane f i lte r  was 

for the iso la tion  o f b acte ria  in f lu id s . H ow ever, 

it  has been used in other ap p lica tio n s . . .



. . . such as the determ ination of re la tive  

s ize  o f v irus p artic le s  . . .

. . .  for b io lo g ica l study o f a lg a e , and other 

liv in g  organisms . . .
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. . . and the co lle c t io n  o f p articu la tes from 

aeroso ls.

M any f i lte r  membranes are marked w ith  grid 

lines to aid  in counting .

The membranes and absorbent pads are packaged 

in a v a r ie ty  o f w a ys . O ne o f the most conven ient 

is w ith  the membranes and pads packaged together 

in s te rilize d  sets.



N o n -ste rile  membranes and absorbent pads 

must be s te rilize d  before use .

The Endo Broth m edium , used for w ater exam i

n atio ns , can be purchased in a ready-to -use liqu id  

broth . . .

. . .  or in a dehydrated form . . . and 

reconstituted in hot w a te r .

I

Rehydrated m edia should be made up in small 

q uan titie s . . . capped . . . and stored in a 

dark p la c e .

The o b je c t ive  in exam ining polluted w ater 

is to make a q u an tita tive  estim ate o f the num

ber o f co liform  b a c te r ia , w h ich  represents fe ca l 

con tam ination .



A  sample o f contaminated w ater should produce 

between 20 and 80 col ¡form co lo n ie s , and not 

more than 250 b acte ria l co lon ies o f a ll kinds on a 

membrane in order for the membrane to be usab le .

Before decid ing  on the volume o f the sample 

to be f i lte re d , c o lle c t and study inform ation con

cerning the source of the w ater to be sampled . . .

. . . possible pollu tion  from environm ent . . .

. . . and past h istory of p o llu tio n .

Lim iting  factors in the quantity  o f w ater to 

be f i lte re d , other than b acte ria l co n ten t, are 

suspended m ateria l, a lgae , chem ica l floes, or m is

ce llaneous d eb ris .
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Treated water . . . 
Well Water . . . .
S p rin g s ...............
Heavily pollvted water

Some recommended sample volumes o f various 

classes o f w ater are shown in this ch a rt .

When less than 20 m l. o f sample is f i lte re d , 

the sample should be d ilu ted  w ith  s te rile  d ilu tion  

w ater to g ive  a volume o f flu id  equal to at least 

20 m l.

The basic equipment needed for the M F  

techn ique is s im p le , and can be found in most 

b acterio logy labo rato ries .

A ll m ateria l and equipment must be s te rilize d  

according to standard laboratory p ra c t ic e .

I

Before f i lt ra t io n , p lace  a s te rile  absorbent 

pad into a s te rile  Petri d ish .



Add approxim ate ly 2 m l. of the n u trien t, 

Endo Broth , to the absorbent pad .

Com plete saturation o f the pad is im portant. 

In su ffic ien t nutrient may cause d isappointing re 

su lts .

For f ilt ra tio n  . . . begin by attach ing  

a vacuum lin e  to the side tube o f a f ilte r in g  

flask . . .

. . . and insert the f i lt e r  recep tac le  into 

the f la s k .

P lace  a s te rile  membrane, grid side u p , onto 

the f i lte r  re c e p ta c le .



Clam p the funnel in p la c e . The assembly 

must be closed t ig h tly  to prevent leakage or by

passing o f the f i lt e r  membrane.

A pp ly the vacu um ,.an d  f ilte r  the sam ple. As 

the w ater passes through the m em brane, a ll p a rt i

cu la te  m a te r ia l, includ ing  liv in g  b a c te r ia , are 

retained on its su rface .

A fte r the w ater sample is f i lte re d , the inside 

o f the funnel is rinsed w ith  s te rile  w ater to wash 

down any residual drops of the sam ple.

/

Remove the membrane from the recep tac le  . . .

. . . and ca re fu lly  " ro ll"  i t ,  grid side u p , 

onto the absorbent pad conta in ing  the Endo Broth .



If a ir  pockets are trapped under the membrane, 

light spots w il l  appear on its su rface . Remove the 

membrane and repeat the " ro llin g "  process.

The surface o f the membrane should acqu ire 

a uniform pink co lo r in a few m inutes.

The absorbent pad feeds the Endo Broth by 

d iffusion through the pores in the membrane to 

the growing b acte ria  on the su rface .

C over the dish and p lace  i t ,  in ve rte d , into a 

hum id ity contro lled  incubator at 3 5 °  C .  for 17 to 

22 hours.

Any liv in g  b acte ria  capab le  o f growing in the 

incubation period on the medium se le c te d , w il l  

develop  v is ib le  co lo n ie s .



Coliform bacteria are always present 
in animal excreta and sewage.

F T
J J  Coliform bacteria are always present 

in animal excreta and sewage. 
QColiformsmay at any time be associated 

with enteric pathogenic bacterial species.

The co liform  b acte ria  have a ch a ra cte ris tic  

dark co lo r w ith  a golden m e ta llic  sheen over the 

su rface , w h ich  d iffe re n tia tes  them from others.

The san ita ry  q u a lity  o f w ate r is ind icated  by 

the presence o f co liform  b acte ria  because . . . 

one . . . co liform  b acte ria  are a lw ays present 

in anim al e xcre ta  and sewage . . .

. . . two . . . co liform s m ay , at any t im e , 

be associated w ith  en te ric  pathogenic b acte ria l 

species . . .

Q C o lifo rm  bacteria are always present 
in animal excreta and sewage.

Q  Coliforms may at any time be associated 
with enteric pathogenic bacterial species.

Q  Coliform density approximates the degree 
of fecal pollution.

| ]  Coliform bacteria are always present 
in animal excreta and sewage. 

QColiformsmay at any time be associated 
with enteric pathogenic bacterial species. 

t f j |  Coliform density approximates the degree 
of fecal pollution.

J[ The treatment procedures which destroy 
coliform bacteria also destroy pathogenic 
bacteria.

. . . three . . . co liform  density approx

imates the degree o f fe ca l po llu tion  . . .

. . . and four . . . the treatm ent proce

dures w h ich  destroy co liform  b acte ria  also destroy 

pathogenic b a c te r ia .



A fte r incubation each membrane is inspected 

for excessive  crowding o f co lon ies and growth 

running together. These are d iscarded .

V

The rem aining membranes are counted for 

co liform  co lo n ie s . A  m agn ification  o f 10 to 15 

diam eters is used to aid in the exam ination o f the 

surface sheen.

A ll data are reported on the basis o f col ¡forms 

per 100 m l. of the sam ple . The average density 

o f potable w ater should not exceed one coliform  

per hundred m l. per month for a ll sam ples.

The ferm entation tube method and membrane 

f i lt e r  method w il l  not produce the same coliform  

co u nt. H ow ever, co rrect in terpretation  o f the 

results of each procedure leads to the same san itary 

c la ss if ica tio n  o f any w ater sam ple.

A ll b acte ria l tests on w aters should be co rre

lated w ith  san itary  surveys appropriate to the type 

and source o f the supp ly .

ammo wwi

f e rm e n ta t io n  Tube  M ifh o i*  
4 8  to  9 6  H ovrs



The M F  procedure has a va r ie ty  o f other uses 

in the investigation  o f san itation  problem s. It 

permits the determ ination o f total p late counts 

from swimming pool w a te rs , w h ich  are useful in 

determ ining operational e f f ic ie n c y  . . .

. . . and has promise in the use o f other in d i

cators o f po llu tion  such as the fe ca l streptococci 

group.

I!

The M F  procedure is more adaptable to fie ld  

use than other b acte ria l procedures for estim ating 

po llu tion  organism s.

The developm ent o f the membrane f ilte r  has 

at last furnished a rapid and accu ra te  technique 

for the q u an tita tive  estim ation o f the b acte ria l 

content in w a te r , a ir , and food.

It has atta ined w ide a cc e p ta b ility  by many 

o rg an iza tio n s .



The M F  method provides a technique for the 

d irect counting of coliform  b acte ria  . . .

. . . in an elapsed time o f 17 -  22 hours as 

compared w ith  other procedures requiring 48 hours 

or longer . . .

. . . and it requires a minimum o f sp ace , 

equipm ent and lab o r.

The membrane f i lte r  techn ique for the b ac

te rio lo g ica l ana lysis  o f w ater is a method that 

is more ce rta in  and precise in results than other 

methods now in u se .

T H E  E N D  
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TO  O B T A IN  F ILM S T R IP : If not a v a ila b le  from your State Health 
D epartm ent, the film strip  may be borrowed from the Film  L ib ra ry  of 
the Com m unicable Disease C e n te r . Address requests to :

C h ie f , Com m unicable Disease Center 
Pub lic Health Se rv ice
U . S . Department o f H e a lth , Ed ucatio n , and W e lfa re  
Post O f f ic e  Box 185 
C h am b lee , G e o rg ia

Requests should sp ecify  e xac t showing date and a lte rn a te , and 
should reach C D C  at least two weeks in a d van ce . A ll requests w il l  
be con firm ed . F ilm strip  w il l  be loaned for short periods, not to 
exceed  one w e e k . When needed for a longer period request a specia l 
lo a n , listing  the number o f showings planned and aud ience exp e cted . 
Borrower is expected  to pay return postage and in su rance .

A D D IT IO N A L  F ILM STR IPS IN  THE W ATER S U P P LY  F IELD

A v a ila b le  from C D C  Film  Lib rary

F IL T R A T IO N  PLA N TS  (F-1 32a ) 1953
FS -  35mm, c o lo r , sound, 59 fram es, 8 minutes

F U N C T IO N IN G  O F G A S  FEED  C H L O R IN A T O R S , Part I : 
V IS IB L E  V A C U U M  C H LO R IN A T O R  (F-146a ) 1954 

FS -  35mm, c o lo r , sound, 57 fram es, 12 minutes

F U N C T IO N IN G  O F  G A S  FEED C H L O R IN A T O R S , Part 2 : 
V O L U M E  M E T E R IN G  C H LO R IN A T O R  (F-146b ) 1954 

FS -  35mm, c o lo r , sound, 42 fram es, 10 minutes

A N  IN T R O D U C T IO N  T O  B A C K S IP H O N A G E  A N D  
C RO SS C O N N E C T IO N S  ( F - 171) 1957 

FS -  35mm, c o lo r , sound, 75 fram es, 11 minutes

A  LA R G E  W ATER TR EA TM EN T PLA N T (F-165 ) 1954 
FS -  35mm, c o lo r , sound, 84 fram es, 12 minutes

O P E R A T IO N  O F  H Y PO C  H LO R I N A T  ORS (F-2 25 ) 1957 
FS -  35mm, c o lo r , sound, 57 fram es, 11 minutes

S A M P L IN G  A N D  T E S T IN G  D R IN K IN G  W ATER (5-140) 1950 
FS -  35mm, c o lo r , sound, 74 fram es, 8 minutes

A v a ila b le  from PHS Regional O ff ic e s  (see opposite p ag e ).

THE S T O R Y  O F  W ATER SU P P LY  - 1958
FS -  35mm, c o lo r , sound, 82 fram es, 15 minutes
Produced by The Am erican W ater Works Association



For additional inform ation on the membrane f i lte r  techniques and 
on hea lth fu l aspects o f w ater supply and w ater q u a lity  co n tro l, w rite  
to :

Department of H e a lth , Ed u catio n , and W e lfa re  
A ttn : Regional M ed ica l D ire c to r , PHS 
For: W ater Supply Consultant

located at the fo llow ing  addresses:

Region I & II Room 1200 , 42 Broadway
N ew  Y o rk  4 ,  N ew  Yo rk

Region III 700 East Jefferson Street
C h a r lo t te s v ille , V irg in ia

Region IV  Room 164
50 Seventh S tre e t, N .  E . 
A tla n ta  2 3 , G eo rg ia

Region V  Room 712
N ew  Post O ff ic e  Build ing 
433 W est VanBuren Street 
C h icago  7 ,  I llin o is

Region V I 2305 Federal O ff ic e  Build ing
911 W alnut Street 
Kansas C ity  6 ,  M issouri

Region V I I  N in th  Floor
1114 Cnmmerce Street 
D a lla s  2 ,  Texas

Region V I I I  Room 551
621 Seventeenth Street 
Denver 2 ,  Colorado

Region IX  447 Federal O ff ic e  Build ing
C iv ic  Center
San Francisco  2 , C a lifo rn ia

or

D iv is ion  o f W ater Supply and Po llution Control 
Pub lic Health Se rv ice  

U . S . Department o f H e a lth , Ed u ca tio n , and W e lfa re  
330 Independence A ven u e , S . W . 

W ashington 2 5 , D . C .

U .S . GOVERNMENT PRIN TING O FFICE : 1960 0 — 547476
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