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Public Health Compliance by Manufacturers of Paper
for Packa&infe Perishable Foods*
J. R.

S a n bo rn

T n spite of the fact that nearly all of

*■ the mills manufacturing paper and
paperboard for the packaging of such
perishable foods as milk, cream, and
frozen desserts, are continuing to meet
public health requirements, there is
still some discussion as to the relation
ship of mill conditions and practices to
compliance with public health regula
tions and standards. The data pre
sented below should help to clarify the
situation.
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During the early stages of the pres
ent study (1 9 3 7 -1 9 3 8 ) , approximately
22 mills were engaged more or less

experimental. Some mills discontinued
making this board for economic rea
sons. While many of the plants dem
onstrated their ability tq, produce
paperboard that meets bacteriological
standards, several encountered some
difficulty in doing so. Such instances
were due to the inadequacy of micro
biological control, to temporary diffi
culties in locating certain focal points
of growth within the mill system, or
to limitations of the equipment utilized.
Table 1 presents a summary of the
bacteriological results on milk con
tainer board from representative mills,
secured during the p a st‘5 years.
More than 7 ,500 analyses have been
made of paperboard produced by the
22 mills. Most of the mills were able

TA BLE 1
B acteriological A n alyses

of

P aperboard U sed

for

M il k C ontainers

Colonies per Gram of Disintegrated Paperboard
Media: Old and New Standard Agars. Incubation: 37° C. for 48 hours
Percentages Yielding Counts
No.
Mills Y ear
14 1937-1938
7 ' 1939
9
1940
6
1941
3
19421

Total
Betw een
Maximum
λ
---------------χ
No. /-----------Count
Tests 0 and 10 11 and 100 101 and 250 251 and 500 O v er500 O btained*
15.7
1,064
47.3
19.1
9.2
8 .7
10,300
40.2
2,341
53.9
0.8
4 .8
0.3
1,100
2,182
46.7
41.2
5.5
1.3
5.3
1,100
0.7
76.0
23.3
0
140
1,581
0
69.6
27.9
2.5
0
130
276
0

# U s u a lly th is fig u re i s m u ch h ig h e r th a n th e n e x t h ig h e s t co u n t,
t Ja n u a r y to M a r c h , 1 9 4 2 .

actively in the manufacture of paperboard for milk containers. In a few
instances the runs made were largely
* A p p ro ved b y th e D ir e c to r o f th e N ew Y o r k
S t a t e A g ric u ltu r a l E x p e rim e n t S ta tio n f o r pu b li
ca tio n a s J o u r n a l P a p e r N o. 4 9 9 , M a r c h 2 0 , 1 9 4 2 .

to meet with fair consistency a standard
of less than 500 colonies per gram.
Several of the largest producers, work
ing toward the manufacture of a board
that is essentially free of microorgan
isms, were in a position to meet a
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standard of less than 250 colonies.
Since 1939, the majority of the 7 or
8 mills that have continued to make
milk container board have experienced
little trouble in meeting public health
standards. Table 2 shows the results
obtained during the past 15 months
from 4 of these mills.

89

was started by the author in 1930.
Conditions at plants experiencing
troubles due to the excessive develop
ment of microorganisms have been
studied.
It has been demonstrated
that the growth and activities of these
organisms in mill systems result in
economic losses and often in products

B acteriological A n alyses

of

M il k Container B oard

by

D isintegration M ethod *

Medium: New Standard Agar. Incubation: 37° C. for 48 hours
Percentages o f Counts per Gram o f P aperboard
Total
Betw een
Maximum
No. ,------------------------------Λ------------------------------ \
Count
'T ests 0 and 10 11 and 100 101 and 250 251 and 500 Over 500 Obtained
89.2
0
0
0
70
10.8
678
0
2.0
0
130
58.4
39.6
197
0
5.5
0
140
28.2
66.3
110
0.2
0
0
130,
18.9
80.9
529

M ills Y ear
S
1941
C
1941
T
1941
Q
1941
Combined Count
S, C, Q, Jan. to
276
March, 1942

69.6

2.5

27.9

0

130

0

* Standard M ethods fo r the Exam ination o f Dairy Products, 8 th ed itio n , 1 9 4 1 , p. 1 3 8 .

In order for a mill to achieve strict
control comparable with the results
shown in Table 2, it is necessary to
prevent microbiological growths in the
mill system through the use of treat
ments that are carefully, thoroughly,
and systematically applied.
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During the past two decades numer
ous workers have given considerable
attention to the microbiological prob
lems involved in the manufacture and
uses of various pulp, paper, and paperboard products. In carrying out these
studies, investigators have had advan
tages in the experiences and research
background provided by cellulose mi
crobiology, water works practices,
investigations of the slimy fermenta
tions, and by other industries that have
encountered similar problems such as
the sugar, dairy, food, textile, rubber,
leather, and fermentation industries.
An investigation of microbiological
and sanitation problems of miscellane
ous types of mills and their products

of inferior quality, due to offensive
odors, slime spots, and microbiological
growths in paper and paperboard.
Mills that fail to take proper pre
cautions often fail, as well, to manu
facture products that are suitable for
the packaging of foods. Under con
ditions of inadequate sanitary and
microbiological control, nearly all of
the miscellaneous groups of microor
ganisms that are found in mill systems,
raw materials, and water supplies may
also be isolated from paper and paperboard products. Effective control of
microorganisms by mills is important,
therefore, for economic as well as for
sanitary reasons.
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Studies of the experiences of many
mills, including those manufacturing
paper and paperboard for food pack
ages, have produced several pertinent
facts. The following conclusions may
be draw n:
1.
The growth of microorganisms in
pulp, paper, and paperboard mills can
be effectively controlled.
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through critical investigation and
painstaking effort, in eradicating the
sources of such growths and in pre
venting their further development.
Procedures and treatments are avail
able to mills that insist upon getting
results.
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In 1931, certain members of the
paper and paperboard industry were
sufficiently concerned as to the fate of
carefully processed foods, packaged in
or held in direct contact with paper
containing microbiological growths, to
request the author to investigate the
problem. A method was devised in
1932 for the disintegration of paper
and paperboard and the determination
of bacterial counts per gram of stock.*
Numerous samples of different food
container boards were tested. The
microorganisms isolated included vari
ous types of fungi, coliform bacteria,
and putrefactive organisms.
Food authorities and sanitarians
showed increasing interest in the mi
crobiological content of wrappers and
containers for foods when it was found
that certain types of bacteria, yeasts,
yeast-like fungi, and molds, occurring
on or in packaging materials, were
sometimes responsible for or associated
with spoilage, deterioration, and objec
tionable contamination of perishable
foods, such as butter, meats, fish, bread,
and e g g s .(l) W hen the industry at
tempted to package such perishable
and easily contaminated foods as milk,
cream, and ice cream in paper con
tainers, public health officials, quite
naturally, demanded reliable informa
tion as to the bacteriological and sani
tary condition of these containers and
of the paperboard from which they are
made. In response to a general request
for information and data, both mills
and converting plants have cooperated
in programs of research. This work
has as its object the attainment and
* U n p u b lish ed R e p o r t, issu ed A u g u s t 1 8 , 1 9 3 2 .
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2. Failure of attempts to do so indi
cates that a mill has not succeeded in
locating the focal points of growth,
that efficient remedies have not been
utilized, or that the treatments used
were improperly applied.
3. Microbiological surveys reveal
the origin of the objectionable micro
organisms, the places in the mill sys
tems where active growth takes place,
the extent and methods of growth dis
tribution, the most effective treat
ments, and precautions that should be
employed.
4. The decision as to how far a mill
is prepared to go to remedy conditions
and avoid future trouble rests with the
plant itself. In the case of mills that
manufacture miscellaneous grades such
as newsprint, wrapping, or boxboard,
it is usually sufficient, as well as eco
nomically necessary, to establish a type
of microbiological control that enables
a plant to prevent losses and to meet
customer specifications.
In other instances where more effi
cient control is feasible, desirable, or
essential, mills should adhere strictly
to programs of prevention which, while
similar to the precautions taken for
economic reasons, are applied more
carefully, thoroughly, and systematic
ally.
5. Microbiological
problems
are
often widely variable among individual
mills and groups of mills. Neverthe
less, despite variations in local condi
tions, water supplies, raw materials,
processing methods, and microbiologi
cal flora, mill problems can be solved
quite as effectively as have many
similar difficulties in the food, dairy,
sugar, textile, and fermentation in
dustries.
6. It is idle to stress as insurmount
able such obstacles as the persistence
in some mill systems and their products
of microorganisms that are resistant to
heat and to some chemical reagents.
Many plants that have had to contend
with abundant development of aggres
sive, persistent types and varieties of
bacteria and fungi, have succeeded,
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maintenance of high standards of bac
teriological quality and sanitation.
In the course of the investigation of
methods suitable for determining the
bacteriological content of paperboard,
seven or eight disintegration devices
including pulpers, churns, shredders,
ball mill types, food and beverage
m ixers were employed. Two specially
modified m ixers ( 2 ) have given par
ticularly satisfactory results. A criti
cal review and investigation of
disintegration procedures and other
methods for the examination of paper,
paperboard, and products made there
from, including milk-bottle caps, hoods,
closures, cups, fiber cans, and con
tainers have been carried out by a
Committee on Standard Methods for
the Examination of Dairy Products of
the American Public Health Associa
tion. Microbiological methods result
ing from these studies are included in

S tandard M ethods fo r the E xam ina
tion o f D airy Products, Eighth Edition
(1941).
Interpretations of bacterio
logical counts and standards for these
products are also given.
Table 3 presents some of the analyti
cal results that have been obtained at
this laboratory on various classes of
paper and paperboard products. A
summary of the bacteriological results
secured on paper containers used for
perishable foods, is reported else
where. (3 )
When it was found that the bacterio
logical condition of the original paper
or paperboard determines, in general,
the bacteriological condition of the
fabricated product, nearly all of the
mills involved actively cooperated with
public health officials by investigating
and establishing programs of micro
biological control with consistency and
critical thoroughness. Mills studied
their flow diagrams and operations in
order to determine and control all
sources of microbiological contamina
tion and points of growth build-up.
Many mills installed bacteriological
laboratories and employed trained
workers for the purpose of obtaining
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paperboard tends to become restricted
to a relatively few heat- and drynessresistant types of bacteria, the problem
is not as simple as this statement
suggests. F o r example, the presence
in stock of gelatinous masses of micro
biological growth or “slime” is some
times a direct cause of high counts in
paperboard. It has been demonstrated
that miscellaneous groups of micro
organisms, embedded in such masses,
are afforded a certain amount of pro
tection from the lethal effects of heat
and chemical reagents. A s previously
stated, procedures and treatments for
controlling the various types of micro
biological growths are available to and
utilized successfully by mills that insist
upon getting results.
E

C alen d er W ater
P aperbo ard C o u n ts

ffe c t of

on

The influence of calender water on
the bacteriological content of a sheet is
a good example of a source of growth
that is controllable. Paper is often
calendered at the end of the paper
machine after it is formed and dried.
In this process, the paper or paperboard passes between cast-iron rolls to
increase surface smoothness and gloss.
During the operation the sheet is usu
ally moistened with water (sometimes
starch solutions or emulsions) from
troughs or calender water boxes.
Many mills take precautions to keep
this water clean and free from bac
teriological growth, i f the condition
of water and water boxes is not prop
erly controlled, calender water develops
high counts which raise the bacterial
content of the paper or board, nullify
ing the beneficial effect of the bacteri
cidal treatments that the original pulp
suspensions may have received. B ac
teria that are objectionable from a
sanitation standpoint may be trans
ferred to the sheet in this way.
The data in Table 4 show the effect
of bacteriological growths in calender
water or solutions upon bacterial
counts in finished paperboard.
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information as to the number and types
of microorganisms present, their sig
nificance, and methods of eradication.
They found, as other industries have,
that certain microbiological problems
are so complex that definite correla
tions between control procedures and
the microbiological results secured are
not always apparent. However, the
solutions to some of the more impor
tant problems are sufficiently complete
to enable mills to produce good results.
Research on a comprehensive and
critical scale is still in progress.
Ground wood mills have discovered
that the fermentation type of flora,
characteristic of these mills, consists of
many species that are rather readily
killed by heat and chemicals so that,
even when pulp suspensions have a
relatively high bacterial content, it is
frequently possible to reduce appre
ciably the number of bacteria in the
paperboard produced. Ground wood
pulp, being rich in nutrients available
to microorganisms, requires proper
treatment and care during manufac
ture, handling, and storage. Many
mills are today making paper and
paperboard of suitable quality with a
high ground wood content, used for
food wrappers, containers, milk-bottle
caps, and closures.
Other types of mills have to contend
with groups of microorganisms that
are usually essentially different from
those found in ground wood mills.
This is the case with mills that utilize
mainly bleached and unbleached chem
ical pulps. These plants may start out
with a clean, sanitary pulp, containing
few microorganisms, but unless suit
able remedies and preventive measures
are properly applied, the stock will not
remain in this condition.
High counts are often, due to the
persistence of spore-bearing bacteria
and other heat-resistant types and to
the neglect of adequate preventive
measures.
While it is true that, as microbio
logical control procedures increase in
effectiveness, the flora of paper and
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TA BLE 4
I nfluence

of

H igh B acterial C ounts in Calendering S olutions
U pon P aperboard C ounts

Average Bacterial Counts
Normally Obtained

-

E
T

C

Pulp Suspensions
at Machines
Colonies per Ml.
43
Source (a )
Source (b)

o m p l ia n c e

R

Finished Paperboard When Water
or Solutions Used
are Under Bac
teriological Control
Colonies per Gram
74
164
31

580
3
77

w it h

P

u b l ic

H

e a l t h

e q u ir e m e n t s

A number of laboratories have
undertaken investigations of the vari
ous problems involved in the micro
biology and sanitation of paper and
paperboard products. Departments of
Health have participated and taken an
active interest in these developments.
The results of this work have provided
public health officials with pertinent
information and data which have en
abled them to promulgate certain regu
lations and standards. On the whole,
the record of the past five years
appears to indicate satisfactory com
pliance with these requirements. A c
cording to our observations and experi
ence it also shows benefits both to
manufacturer and consumer. The in
dustry should be reminded that public
health officials desire to have certain
information and data as to products,
processes, and practices, insofar as they
may, in the judgment of these officials,
affect the health and well-being of the
consuming public. Departments of
Health have every right to demand
, such information. Thus far, the m ajor
ity of interested public health authori
ties have seemed well satisfied with the
progress that the mills are making.

Average Bacterial Counts per Gram of
Paperboard When Water or Solutions
Containing Microbiological Growths
are Used for Calendering
S

Calender Water
or Solutions
Colonies per Ml.
Source (a ) 27,200
Source (b ) 88,000
5,730
3,325

Finished
Paperboard
Colonies per Gram
1,150
660
637

Based on the record, it appears clear
that mills which make a sincere effort
to comply with bacteriological stand
ards have found no difficulty in meeting
them.
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