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continue to implement the recall strat-
egy until it receives final written noti-
fication from the Agency that the re-
call has been terminated. The Agency
will send such notification, unless the
Agency has information from FDA’s
own audits or from other sources dem-
onstrating that the recall has not been
effective. The Agency may conclude
that a recall has not been effective if:

(a) The recalling firm’s distributors
have failed to retrieve the recalled in-
fant formula; or

(b) Stocks of the recalled infant for-
mula remain in distribution channels
that are not in direct control of the re-
calling firm.

[64 FR 4008, Jan. 27, 1989, as amended at 61
FR 14479, Apr. 2, 1996; 66 FR 17359, Mar. 30,
2001; 69 FR 17291, Apr. 2, 2004; 79 FR 8075, Feb.
10, 2014]

§107.260 Revision of an infant formula
recall.

If after a review of the recalling
firm’s recall strategy or periodic re-
ports or other monitoring of the recall,
the Food and Drug Administration con-
cludes that the actions of the recalling
firm are deficient, the agency shall no-
tify the recalling firm of any serious
deficiency. The agency may require the
firm to:

(a) Change the extent of the recall, if
the agency concludes on the basis of
available data that the depth of the re-
call is not adequate in light of the risk
to human health presented by the in-
fant formula.

(b) Carry out additional effectiveness
checks, if the agency’s audits, or other
information, demonstrate that the re-
call has not been effective.

(c) Issue additional notifications to
the firm’s direct accounts, if the agen-
cy’s audits, or other information dem-
onstrate that the original notifications
were not received, or were disregarded
in a significant number of cases.

§107.270 Compliance with this sub-
part.

A recalling firm may satisfy the re-
quirements of this subpart by any
means reasonable calculated to meet
the obligations set forth in this Sub-
part E. The recall guidance in subpart
C of part 7 of this chapter specify pro-
cedures that may be useful to a recall-

§108.3

ing firm in determining how to comply
with these regulations.

[64 FR 4008, Jan. 27, 1989, as amended at 65
FR 56479, Sept. 19, 2000]

§107.280 Records retention.

Each manufacturer of an infant for-
mula shall make and retain such
records respecting the distribution of
the infant formula through any estab-
lishment owned or operated by such
manufacturer as may be necessary to
effect and monitor recalls of the for-
mula. Such records shall be retained
for at least 1 year after the expiration
of the shelf life of the infant formula.

[64 FR 4008, Jan. 27, 1989, as amended at 67
FR 9585, Mar. 4, 2002]
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Subpart A—General Provisions

§108.3 Definitions.

(a) The definitions contained in sec-
tion 201 of the Federal Food, Drug, and
Cosmetic Act are applicable to such
terms when used in this part.
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(b) Commissioner means the Commis-
sioner of Food and Drugs.

(c) Act means the Federal Food,
Drug, and Cosmetic Act, as amended.

(d) Permit means an emergency per-
mit issued by the Commissioner pursu-
ant to section 404 of the act for such
temporary period of time as may be
necessary to protect the public health.

(e) Manufacture, processing, or packing
of food in any locality means activities
conducted in a single plant or estab-
lishment, a series of plants under a sin-
gle management, or all plants in an in-
dustry or region, by a manufacturer,
processor, or packer.

§108.5 Determination of the need for a
permit.

(a) Whenever the Commissioner de-
termines after investigation that a
manufacturer, processor, or packer of a
food for which a regulation has been
promulgated in subpart B of this part
does not meet the mandatory condi-
tions and requirements established in
such regulation, he shall issue to such
manufacturer, processor, or packer an
order determining that a permit shall
be required before the food may be in-
troduced or delivered for introduction
into interstate commerce by that per-
son. The order shall specify the manda-
tory conditions and requirements with
which there is a lack of compliance.

(1) The manufacturer, processor, or
packer shall have 3 working days after
receipt of such order within which to
file objections. Such objections may be
filed by telegram, telex, or any other
mode of written communication ad-
dressed to the Center for Food Safety
and Applied Nutrition, Food and Drug
Administration (HFS-605), 5001 Campus
Dr., College Park, MD 20740. If such ob-
jections are filed, the determination is
stayed pending a hearing to be held
within 5 working days after the filing
of objections on the issues involved un-
less the Commissioner determines that
the objections raise no genuine and
substantial issue of fact to justify a
hearing.

(2) If the Commissioner finds that
there is an imminent hazard to health,
the order shall contain this finding and
the reasons therefor, and shall state
that the determination of the need for
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a permit is effective immediately pend-
ing an expedited hearing.

(b) A hearing under this section shall
be conducted by the Commissioner or
his designee at a location agreed upon
by the objector and the Commissioner
or, if such agreement cannot be
reached, at a location designated by
the Commissioner. The manufacturer,
processor, or packer shall have the
right to cross-examine the Food and
Drug Administration’s witnesses and
to present witnesses on his own behalf.

(c) Within 5 working days after the
hearing, and based on the evidence pre-
sented at the hearing, the Commis-
sioner shall determine whether a per-
mit is required and shall so inform the
manufacturer, processor, or packer in
writing, with the reasons for his deci-
sion.

(d) The Commissioner’s determina-
tion of the need for a permit con-
stitutes final agency action from which
appeal lies to the courts. The Commis-
sioner will not stay a determination of
the need for a permit pending court ap-
peal except in unusual circumstances,
but will participate in expediting any
such appeal.

[42 FR 14334, Mar. 15, 1977, as amended at 54
FR 24891, June 12, 1989; 61 FR 14479, Apr. 2,
1996; 66 FR 56035, Nov. 6, 2001]

§108.6 Revocation of determination of
need for permit.

(a) A permit shall be required only
during such temporary period as is nec-
essary to protect the public health.

(b) Whenever the Commissioner has
reason to believe that a permit holder
is in compliance with the mandatory
requirements and conditions estab-
lished in subpart B of this part and is
likely to remain in compliance, he
shall, on his own initiative or on the
application of the permit holder, re-
voke both the determination of need
for a permit and the permit that had
been issued. If denied, the applicant
shall, upon request, be afforded a hear-
ing conducted in accordance with §108.5
(b) and (c) as soon as practicable. Such
revocation is without prejudice to the
initiation of further permit pro-
ceedings with respect to the same man-
ufacturer, processor, or packer should
later information again show the need
for a permit.
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§108.7 Issuance or denial of permit.

(a) After a determination and notifi-
cation by the Commissioner in accord-
ance with the provisions of §108.5 that
a manufacturer, processor, or packer
requires a permit, such manufacturer,
processor, or packer may not there-
after introduce or deliver for introduc-
tion into interstate commerce any
such food manufactured, processed, or
packed by him unless he holds a permit
issued by the Commissioner or obtains
advance written approval of the Food
and Drug Administration pursuant to
§108.12(a).

(b) Any manufacturer, processor, or
packer for whom the Commissioner has
made a determination that a permit is
necessary may apply to the Commis-
sioner for the issuance of such a per-
mit. The application shall contain such
data and information as is necessary to
show that all mandatory requirements
and conditions for the manufacturer,
processing or packing of a food for
which regulations are established in
subpart B of this part are met and, in
particular, shall show that the devi-
ations specified in the Commissioner’s
determination of the need for a permit
have been corrected or suitable interim
measures established. Within 10 work-
ing days after receipt of such applica-
tion, (except that the Commissioner
may extend such time an additional 10
working days where necessary), the
Commissioner shall issue a permit,
deny the permit, or offer the applicant
a hearing conducted in accordance with
§108.5 (b) and (c) as to whether the per-
mit should be issued. The Commis-
sioner shall issue such a permit to
which shall be attached, in addition to
the mandatory requirements and con-
ditions of subpart B of this part, any
additional requirements or conditions
which may be necessary to protect the
public health if he finds that all man-
datory requirements and conditions of
subpart B of this part are met or suit-
able interim measures are established.

(c) Denial of a permit constitutes
final agency action from which appeal
lies to the courts. The Commissioner
will not stay such denial pending court
appeal except in unusual cir-
cumstances, but will participate in ex-
pediting any such appeal.

§108.12

§108.10 Suspension and reinstatement
of permit.

(a) Whenever the Commissioner finds
that a permit holder is not in compli-
ance with the mandatory requirements
and conditions established by the per-
mit, he shall immediately suspend the
permit and so inform the permit hold-
er, with the reasons for the suspension.

(b) Upon application for reinstate-
ment of a permit, the Commissioner
shall, within 10 working days, reinstate
the permit if he finds that the person is
in compliance with the mandatory re-
quirements and conditions established
by the permit or deny the application.

(c) Any person whose permit has been
suspended or whose application for re-
instatement has been denied may re-
quest a hearing. The hearing shall be
conducted by the Commissioner or his
designee within 5 working days of re-
ceipt of the request at a location
agreed upon by the objector and the
Commissioner or, if an agreement can-
not be reached, at a location des-
ignated by the Commissioner. The per-
mit holder shall have the right to
present witnesses on his own behalf
and to cross-examine the Food and
Drug Administration’s witnesses.

(d) Within 5 working days after the
hearing, and based on the evidence pre-
sented at the hearing, the Commis-
sioner shall determine whether the per-
mit shall be reinstated and shall so in-
form the permit holder, with the rea-
sons for his decision.

(e) Denial of an application for rein-
statement of a permit constitutes final
agency action from which appeal lies
to the courts. The Commissioner will
not stay such denial pending court ap-
peal except in unusual circumstances,
but will participate in expediting any
such appeal.

§108.12 Manufacturing, processing, or
packing without a permit, or in vio-
lation of a permit.

(a) A manufacturer, processor, or
packer may continue at his own risk to
manufacture, process, or pack without
a permit a food for which the Commis-
sioner has determined that a permit is
required. All food so manufactured,
processed, or packed during such period
without a permit shall be retained by
the manufacturer, processor, or packer

249



§108.19

and may not be introduced or delivered
for introduction into interstate com-
merce without the advance written ap-
proval of the Food and Drug Adminis-
tration. Such approval may be granted
only upon an adequate showing that
such food is free from microorganisms
of public health significance. The man-
ufacturer, processor, or packer may
provide to the Commissioner, for his
consideration in making any such de-
termination, an evaluation of the po-
tential public health significance of
such food by a competent authority in
accordance with procedures recognized
as being adequate to detect any poten-
tial hazard to public health. Within 20
working days after receipt of a written
request for such written approval the
Food and Drug Administration shall ei-
ther issue such written approval or
deny the request. If the request is de-
nied, the applicant shall, upon request,
be afforded a prompt hearing con-
ducted in accordance with §108.5 (b)
and (c).

(b) Except as provided in paragraph
(a) of this section, no manufacturer,
processor, or packer may introduce or
deliver for introduction into interstate
commerce without a permit or in viola-
tion of a permit a food for which the
Commissioner has determined that a
permit is required. Where a manufac-
turer, processor, or packer utilizes a
consolidation warehouse or other stor-
age facility under his control, inter-
state shipment of any such food from
the point of production to that ware-
house or storage facility shall not vio-
late this paragraph, provided that no
further introduction or delivery for in-
troduction into interstate commerce is
made from that consolidated ware-
house or storage facility except as pro-
vided in paragraph (a) of this section.

§108.19 Establishment of require-
ments for exemption from section
404 of the act.

(a) Whenever the Commissioner finds
after investigation that the distribu-
tion in interstate commerce of any
class of food may, by reason of con-
tamination with microorganisms dur-
ing the manufacture, processing, or
packing thereof in any locality, be in-
jurious to health, and that such inju-
rious nature cannot be adequately de-
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termined after such articles have en-
tered interstate commerce, he shall
promulgate regulations in Subpart B of
this part establishing requirements and
conditions governing the manufacture,
processing, or packing of the food nec-
essary to protect the public health.
Such regulations may be proposed by
the Commissioner on his own initiative
or in response to a petition from any
interested person pursuant to part 10 of
this chapter.

(b) A manufacturer, processor, or
packer of a food for which a regulation
has been promulgated in subpart B of
this part shall be exempt from the re-
quirement for a permit only if he meets
all of the mandatory requirements and
conditions established in that regula-
tion.

[42 FR 14334, Mar. 15, 1977, as amended at 42
FR 15673, Mar. 22, 1977]

Subpart B—Specific Requirements
and Conditions for Exemption
From or Compliance With an
Emergency Permit

§108.25 Acidified foods.

(a) Inadequate or improper manufac-
ture, processing, or packing of acidified
foods may result in the distribution in
interstate commerce of processed foods
that may be injurious to health. The
harmful nature of such foods cannot be
adequately determined after these
foods have entered into interstate com-
merce. The Commissioner of Food and
Drugs therefore finds that, to protect
the public health, it may be necessary
to require any commericial processor,
in any establishment engaged in the
manufacture, processing, or packing of
acidified foods, to obtain and hold a
temporary emergency permit provided
for under section 404 of the Federal
Food, Drug, and Cosmetic Act. Such a
permit may be required whenever the
Commissioner finds, after investiga-
tion, that the commercial processor
has failed to fulfill all the require-
ments of this section, including reg-
istration and filing of process informa-
tion, and the mandatory portions of
§§114.10, 114.80(a) (1) and (2), and (b),
114.83, 114.89, and 114.100 (b), (c), and (d)
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of this chapter as they relate to acidi-
fied foods. These requirements are in-
tended to ensure safe manufacturing,
processing, and packing processes and
to permit the Food and Drug Adminis-
tration to verify that these processes
are being followed. Failure to meet
these requirements shall constitute a
prima facie basis for the immediate ap-
plication of the emergency permit con-
trol provisions of section 404 of the act
to that establishment, under the proce-
dures established in subpart A of this
part.

(b) The definitions in §114.3 of this
chapter are applicable when those
terms are used in this section.

(c)(1) Registration. A commercial
processor, when first engaging in the
manufacture, processing, or packing of
acidified foods in any State, as defined
in section 201(a)(1) of the act, shall, not
later than 10 days after first so engag-
ing, register and file with the Food and
Drug Administration on Form FDA
2541 (food canning establishment reg-
istration) information including, but
not limited to, the name of the estab-
lishment, principal place of business,
the location of each establishment in
which that processing is carried on, the
processing method in terms of acidity
and pH control, and a list of foods so
processed in each establishment. These
forms are available from the LACF
Registration Coordinator (HFS-303),
Center for Food Safety and Applied Nu-
trition, Food and Drug Administration,
5001 Campus Dr., College Park, MD
20740, or at any Food and Drug Admin-
istration district office. The completed
form shall be submitted to the Center
for Food Safety and Applied Nutrition
(HFS-565), Food and Drug Administra-
tion, 5001 Campus Dr., College Park,
MD 20740. These forms also are avail-
able on the Food and Drug Administra-
tion’s Web site at http:/www.fda.gov/
Food/GuidanceRegulation/
FoodFacilityRegistration/

Acidified LACFRegistration/

ucm2007436.htm. For electronic submis-
sion go to FDA’s Industry Systems Web
site at www.access.fda.gov. Foreign
processors shall register before any of-
fering of foods for import into the
United States. Commercial processors
duly registered under this section shall
notify the Food and Drug Administra-

§108.25

tion not later than 90 days after the
commercial processor ceases or discon-
tinues the manufacture, processing, or
packing of the foods in any establish-
ment, except that this notification
shall not be required for temporary
cessations due to the seasonal char-
acter of an establishment’s production
or by temporary conditions including,
but not limited to, labor disputes, fire,
or acts of God.

(2) Process filing. A commercial proc-
essor engaged in the processing of
acidified foods shall, not later than 60
days after registration, and before
packing any new product, provide the
Food and Drug Administration infor-
mation on the scheduled processes in-
cluding, as necessary, conditions for
heat processing and control of pH, salt,
sugar, and preservative levels and
source and date of the establishment of
the process, for each acidified food in
each container size. Filing of this in-
formation does not constitute approval
of the information by the Food and
Drug Administration, and information
concerning processes and other data so
filed shall be regarded as trade secrets
within the meaning of 21 U.S.C. 331(j)
and 18 U.S.C. 1905. This information
shall be submitted on Form FDA 2541e
(Food Process Filing for Acidified
Method). Forms are available from the
LACF Registration Coordinator (HFS-
303), Center for Food Safety and Ap-
plied Nutrition, Food and Drug Admin-
istration, 5001 Campus Dr., College
Park, MD 20740, or at any Food and
Drug Administration district office.
The completed form shall be submitted
to the LACF Registration Coordinator
(HFS-618), Center for Food Safety and
Applied Nutrition, Food and Drug Ad-
ministration, 5001 Campus Dr., College
Park, MD 20740. These forms also are
available on the Food and Drug Admin-
istration’s Web site at http:/
www.fda.gov/Food/GuidanceRegulation/
FoodFacilityRegistration/

Acidified LACFRegistration/
ucm2007436.htm. For electronic submis-
sion go to FDA’s Industry Systems Web
site at www.access.fda.gov.

(3) Process adherence and information—
(i) Scheduling. A commercial processor
engaged in processing acidified foods in
any registered establishment shall
process each food in conformity with at
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least the scheduled processes filed
under paragraph (c)(2) of this section.

(ii) Process and pH information avail-
ability. When requested by the Food
and Drug Administration in writing, a
commercial processor engaged in the
processing of acidified foods shall pro-
vide the Food and Drug Administration
with any process and procedure infor-
mation that the Food and Drug Admin-
istration deems necessary to determine
the adequacy of the process. Fur-
nishing of this information does not
constitute approval by the Food and
Drug Administration of the content of
the information filed, and the informa-
tion concerning processes and other
data so furnished shall be considered
trade secrets within the meaning of 21
U.S.C. 331(j) and 18 U.S.C. 1905 (to the
extent that they qualify under those
provisions).

(d) A commercial processor engaged
in the processing of acidified foods
shall promptly report to the Food and
Drug Administration any instance of
spoilage, process deviation, or con-
tamination with microorganisms, the
nature of which has potential health-
endangering significance, where any
lot of such food has in whole or in part
entered distribution in commerce.

(e) A commercial processor engaged
in the processing of acidified foods
shall prepare and maintain files on a
current procedure for use for products
under the processor’s control, which
that processor will ask the distributor
to follow, including plans for recalling
products that may be injurious to
health; for identifying, collecting,
warehousing, and controlling products;
for determining the effectiveness of re-
calls; for notifying the Food and Drug
Administration of any recalls; and for
implementing recall programs.

(f) All plant personnel involved in
acidification, pH control, heat treat-
ment, or other critical factors of the
operation shall be under the operating
supervision of a person who has at-
tended a school approved by the Com-
missioner for giving instruction in
food-handling techniques, food protec-
tion principles, personal hygiene, plant
sanitation practices, pH controls, and
critical factors in acidification, and
who has satisfactorily completed the
prescribed course of instruction. The
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Commissioner will consider students
who have satisfactorily completed the
required portions of the courses pre-
sented under §108.35 and part 113 of this
chapter before March 16, 1979, as having
satisfactorily completed the prescribed
course of instruction under this section
and part 114 of this chapter. The Com-
missioner will not withhold approval of
any school qualified to give such in-
struction.

(g) A commercial processor engaged
in the processing of acidified foods
shall prepare, review, and retain at the
processing plant or other reasonably
accessible location for a period of 3
years from the date of manufacture, all
records of processing, deviations in
processing, pH, and other records speci-
fied in part 114 of this chapter. Upon
written demand during the course of a
factory inspection under section 704 of
the act by a duly authorized employee
of the Food and Drug Administration,
a commercial processor shall permit
the inspection and copying by that em-
ployee of these records to verify the pH
and the adequacy of processing.

(h) This section shall not apply to
the commercial processing of any food
processed under the continuous inspec-
tion of the meat and poultry inspection
program of the Food Safety and Inspec-
tion Service of the Department of Agri-
culture under the Federal Meat Inspec-
tion Act (34 Stat. 1256, as amended by
81 Stat. 584 (21 U.S.C. 601 et seq.)) and
the Poultry Products Inspection Act
(71 Stat. 441, as amended by 82 Stat. 791
(21 U.S.C. 451 et seq.)).

(i) Wherever the Commissioner finds
that any State regulates the commer-
cial processing of acidified foods under
effective regulations specifying at least
the requirements of part 114 of this
chapter, the Commissioner shall issue
a notice stating that compliance with
such State regulations shall constitute
compliance with this section, if the
State through its regulatory agency or
each processor of acidified foods in the
State files with the Food and Drug Ad-
ministration the registration informa-
tion and the processing information
prescribed in paragraph (c) of this sec-
tion.

(3j) Imports. (1) This section applies to
any foreign commercial processor en-
gaged in the processing of acidified
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foods and offering those foods for im-
port into the United States except
that, in lieu of providing for the
issuance of an emergency permit under
paragraph (a) of this section, the Com-
missioner will request the Secretary of
the Treasury to refuse admission into
the United States, under section 801 of
the act, to any acidified foods which
the Commissioner determines, after in-
vestigation, may result in the distribu-
tion in interstate commerce of proc-
essed foods that may be injurious to
health as set forth in paragraph (a) of
this section.

(2) Any acidified food so refused ad-
mission shall not be admitted until the
Commissioner determines that the
commercial processor offering the food
for import has complied with the re-
quirements of this section and that the
food is not injurious to health. To as-
sist the Commissioner in making this
determination, a duly authorized em-
ployee of the Food and Drug Adminis-
tration shall be permitted to inspect
the commercial processor’s manufac-
turing, processing, and packing facili-
ties.

(k) The following information sub-
mitted to the Food and Drug Adminis-
tration under this section is not avail-
able for public disclosure unless it has
been previously disclosed to the public
as defined in §20.81 of this chapter or it
relates to a product or ingredient that
has been abandoned and no longer rep-
resents a trade secret or confidential
commercial or financial information as
defined in §20.61 of this chapter:

(1) Manufacturing methods or proc-
esses, including quality control infor-
mation.

(2) Production, sales, distribution,
and similar information, except that
any compilation of the information ag-
gregated and prepared in a way that
does not reveal information which is
not available for public disclosure
under this provision is available for
public disclosure.

(3) Quantitative or semiquantitative
formulas.

[44 FR 16207, Mar. 16, 1979, as amended at 54
FR 24891, June 12, 1989; 61 FR 14479, Apr. 2,
1996; 66 FR 56035, Nov. 6, 2001; 81 FR 46831,
July 19, 2016]

§108.35

§108.35 Thermal processing of low-
acid foods packaged in hermetically
sealed containers.

(a) Inadequate or improper manufac-
ture, processing, or packing of ther-
mally processed low-acid foods in her-
metically sealed containers may result
in the distribution in interstate com-
merce of processed foods that may be
injurious to health. The harmful na-
ture of such foods cannot be adequately
determined after these foods have en-
tered into interstate commerce. The
Commissioner of Food and Drugs there-
fore finds that, in order to protect the
public health, it may be necessary to
require any commercial processor, in
any establishment engaged in the man-
ufacture, processing, or packing of
thermally processed low-acid foods in
hermetically sealed containers, to ob-
tain and hold a temporary emergency
permit provided for under section 404 of
the Federal Food, Drug, and Cosmetic
Act. Such a permit may be required
whenever the Commissioner finds, after
investigation, that the commercial
processor has failed to fulfill all the re-
quirements of this section, including
registration and the filing of process
information, and the mandatory por-
tions of part 113 of this chapter. These
requirements are intended to ensure
safe manufacture, processing, and
packing procedures and to permit the
Food and Drug Administration to
verify that these procedures are being
followed. Such failure shall constitute
a prima facie basis for the immediate
application of the emergency permit
control provisions of section 404 of the
act to that establishment, pursuant to
the procedures established in subpart A
of this part.

(b) The definitions in §113.3 of this
chapter are applicable when such terms
are used in this section.

(c) Registration and process filing—(1)
Registration. A commercial processor
when first engaging in the manufac-
ture, processing, or packing of ther-
mally processed low-acid foods in her-
metically sealed containers in any
State, as defined in section 201(a)(1) of
the act, shall, not later than 10 days
after first so engaging, register with
the Food and Drug Administration on
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Form FDA 2541 (food canning establish-
ment registration) information includ-
ing (but not limited to) his name, prin-
cipal place of business, the location of
each establishment in which such proc-
essing is carried on, the processing
method in terms of the type of proc-
essing equipment employed, and a list
of the low-acid foods so processed in
each such establishment. These forms
are available from the LACF Registra-
tion Coordinator (HFS-303), Center for
Food Safety and Applied Nutrition,
Food and Drug Administration, 5001
Campus Dr., College Park, MD 20740, or
at any Food and Drug Administration
district office. The completed form
shall be submitted to the LACF Reg-
istration Coordinator (HFS-618), Cen-
ter for Food Safety and Applied Nutri-
tion, Food and Drug Administration,
5001 Campus Dr., College Park, MD
20740. These forms also are available on
the Food and Drug Administration’s
Web site at http:/www.fda.gov/Food/
GuidanceRegulation/

FoodFacility Registration/

Acidified LACFRegistration/default.htm.
For electronic submission go to FDA’s
Industry Systems Web site at
www.access.fda.gov. Commercial proc-
essors duly registered in accordance
with this section shall notify the Food
and Drug Administration not later
than 90 days after such commercial
processor ceases or discontinues the
manufacture, processing, or packing of
thermally processed foods in any estab-
lishment: Provided, that such notifica-
tion shall not be required as to the
temporary cessation necessitated by
the seasonal character of the par-
ticular establishment’s production or
caused by temporary conditions includ-
ing but not Ilimited to strikes,
lockouts, fire, or acts of God.

(2) Process filing. A commercial proc-
essor engaged in the thermal proc-
essing of low-acid foods packaged in
hermetically sealed containers shall,
not later than 60 days after registra-
tion and prior to the packing of a new
product, provide the Food and Drug
Administration information as to the
scheduled processes including but not
limited to the processing method, type
of retort or other thermal processing
equipment employed, minimum initial
temperatures, times and temperatures
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of processing, sterilizing value (Fo), or
other equivalent scientific evidence of
process adequacy, critical control fac-
tors affecting heat penetration, and
source and date of the establishment of
the process, for each such low-acid food
in each container size: Provided, that
the filing of such information does not
constitute approval of the information
by the Food and Drug Administration,
and that information concerning proc-
esses and other data so filed shall be
regarded as trade secrets within the
meaning of 21 U.S.C. 331(j) and 18
U.S.C. 1905. This information shall be
submitted on the following forms as
appropriate: Form FDA 2541d (Food
Process Filing for Low-Acid Retorted
Method), Form FDA 2541f (Food Proc-
ess Filing for Water Activity/Formula-
tion Control Method), or Form FDA
2541g (Food Process Filing for Low-
Acid Aseptic Systems). These forms are
available from the LACF Registration
Coordinator (HFS-303), Center for Food
Safety and Applied Nutrition, Food and
Drug Administration, 5001 Campus Dr.,
College Park, MD 20740, or at any Food
and Drug Administration district of-
fice. The completed form(s) shall be
submitted to the LACF Registration
Coordinator (HFS-303), Center for Food
Safety and Applied Nutrition, Food and
Drug Administration, 5001 Campus Dr.,
College Park, MD 20740. These forms
also are available on the Food and
Drug Administration’s Web site at
http://www.fda.gov/Food/
GuidanceRegulation/
FoodFacilityRegistration/

Acidified LACFRegistration/default.htm.
For electronic submission, go to FDA’s
Industry Systems  Web site at
www.access.fda.gov.

(i) If all the necessary information is
not available for existing products, the
processor shall, at the time the exist-
ing information is provided to the Food
and Drug Administration request in
writing an extension of time for sub-
mission of such information, specifying
what additional information is to be
supplied and the date by which it is to
be submitted. Within 30 working days
after receipt of such request the Food
and Drug Administration shall either
grant or deny such request in writing.

(ii) If a packer intentionally makes a
change in a previously filed scheduled
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process by reducing the initial tem-
perature or retort temperature, reduc-
ing the time of processing, or changing
the product formulation, the container,
or any other condition basic to the ade-
quacy of scheduled process, he shall
prior to using such changed process ob-
tain substantiation by qualified sci-
entific authority as to its adequacy.
Such substantiation may be obtained
by telephone, telegram, or other media,
but must be promptly recorded,
verified in writing by the authority,
and contained in the packer’s files for
review by the Food and Drug Adminis-
tration. Within 30 days after first use,
the packer shall submit to the LACF
Registration Coordinator (HFS-303),
Center for Food Safety and Applied Nu-
trition, Food and Drug Administration,
5001 Campus Dr., College Park, MD
20740 a complete description of the
modifications made and utilized, to-
gether with a copy of his file record
showing prior substantiation by a
qualified scientific authority as to the
safety of the changed process. Any in-
tentional change of a previously filed
scheduled process or modification
thereof in which the change consists
solely of a higher initial temperature,
a higher retort temperature, or a
longer processing time, shall not be
considered a change subject to this
paragraph, but if that modification is
thereafter to be regularly scheduled,
the modified process shall be promptly
filed as a scheduled process, accom-
panied by full information on the speci-
fied forms as provided in this para-
graph.

(iii) Many packers employ an ‘‘oper-
ating” process in which retort opera-
tors are instructed to use retort tem-
peratures and/or processing times
slightly in excess of those specified in
the scheduled process as a safety factor
to compensate for minor fluctuations
in temperature or time to assure that
the minimum times and temperatures
in the scheduled process are always
met. This would not constitute a modi-
fication of the scheduled process.

(38) Process adherence and information.
(i) A commercial processor engaged in
the thermal processing of low-acid
foods packaged in hermetically sealed
containers in any registered establish-
ment shall process each low-acid food
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in each container size in conformity
with at least the scheduled processes
and modifications filed pursuant to
paragraph (c¢)(2) of this section.

(ii) Process information availability:
When requested by the Food and Drug
Administration in writing, a commer-
cial processor engaged in thermal proc-
essing of low-acid foods packaged in
hermetically sealed containers shall
provide the Food and Drug Administra-
tion with any information concerning
processes and procedures which is
deemed necessary by the Food and
Drug Administration to determine the
adequacy of the process: Provided, That
the furnishing of such information does
not constitute approval of the informa-
tion by the Food and Drug Administra-
tion, and that the information con-
cerning processes and other data so
furnished shall be regarded as trade se-
crets within the meaning of 21 U.S.C.
331(j) and 18 U.S.C. 1905.

(d) A commercial processor engaged
in the thermal processing of low-acid
foods packaged in hermetically sealed
containers shall promptly report to the
Food and Drug Administration any in-
stance of spoilage or process deviation
the nature of which indicates potential
health significance where any lot of
such food has in whole or in part en-
tered distribution.

(e) A commercial processor engaged
in thermal processing of low-acid foods
packaged in hermetically sealed con-
tainers shall promptly report to the
Food and Drug Administration any in-
stance wherein any lot of such food,
which may be injurious to health by
reason of contamination with micro-
organisms, has in whole or in part en-
tered distribution.

(f) A commercial processor engaged
in the thermal processing of low-acid
foods packaged in hermetically sealed
containers shall have prepared and in
his files a current procedure which he
will use for products under his control
and which he will ask his distributor to
follow, including plans for effecting re-
calls of any product that may be inju-
rious to health; for identifying, col-
lecting, warehousing, and controlling
the product; for determining the effec-
tiveness of such recall; for notifying
the Food and Drug Administration of
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any such recall; and for implementing
such recall program.

(g) All operators of retorts, thermal
processing systems, aseptic processing
and packaging systems, or other ther-
mal processing systems, and container
closure inspectors shall be under the
operating supervision of a person who
has attended a school approved by the
Commissioner for giving instruction in
retort operations, aseptic processing
and packaging systems operations or
other thermal processing systems oper-
ations, and container closure inspec-
tions, and has satisfactorily completed
the prescribed course of instruction:
Provided, That this requirement shall
not apply in the State of California as
listed in paragraph (j) of this section.
The Commissioner will not withhold
approval of any school qualified to give
such instruction.

(h) A commercial processor engaged
in the thermal processing of low-acid
foods packaged in hermetically sealed
containers shall prepare, review, and
retain at the processing plant for a pe-
riod of not less than one year, and at
the processing plant or other reason-
ably accessible location for an addi-
tional two years, all records of proc-
essing, deviations in processing, con-
tainer closure inspections, and other
records specified in part 113 of this
chapter. If during the first year of the
three-year record retention period the
processing plant is closed for a pro-
longed period between seasonal packs,
the records may be transferred to some
other reasonably accessible location at
the end of the seasonal pack. Upon
written demand during the course of a
factory inspection pursuant to section
704 of the act by a duly authorized em-
ployee of the Food and Drug Adminis-
tration, a commercial processor shall
permit the inspection and copying by
such employee of these records to
verify the adequacy of processing, the
integrity of container closures, and the
coding of the products.

(i) This section shall not apply to the
commercial processing of any food
processed under the continuous inspec-
tion of the meat and poultry inspection
program of the Food Safety and Inspec-
tion Service of the Department of Agri-
culture under the Federal Meat Inspec-
tion Act (34 Stat. 12566, as amended by

21 CFR Ch. | (4-1-17 Edition)

81 Stat. 584 (21 U.S.C. 601 et seq.)) and
the Poultry Products Inspection Act
(71 Stat. 441, as amended by 82 Stat. 791
(21 U.S.C. 451 et seq.)).

(j) Compliance with State regulations.
(1) Wherever the Commissioner finds
that any State regulates the commer-
cial thermal processing of low-acid
foods in accordance with effective reg-
ulations specifying at least the require-
ments of part 113 of this chapter, he
shall issue a notice stating that com-
pliance with such State regulations
shall constitute compliance with part
113 of this chapter. However, the provi-
sions of this section shall remain appli-
cable to the commercial processing of
low-acid foods in any such State, ex-
cept that, either the State through its
regulatory agency or each processor of
low-acid foods in such State shall file
with the Center for Food Safety and
Applied Nutrition the registration in-
formation and the processing informa-
tion prescribed in paragraph (c) of this
section.

(2) The Commissioner finds that the
regulations adopted by the State of
California under the laws relating to
cannery inspections governing thermal
processing of low-acid foods packaged
in hermetically sealed containers sat-
isfy the requirements of part 113 of this
chapter.

Accordingly, processors, who under the
laws relating to cannery inspections
are licensed by the State of California
and who comply with such state regu-
lations, shall be deemed to comply
with the requirements of part 113 of
this chapter.

(k) Imports. (1) This section shall
apply to any foreign commercial proc-
essor engaged in the thermal proc-
essing of low-acid foods packaged in
hermetically sealed containers and of-
fering such foods for import into the
United States except that, in lieu of
providing for the issuance of an emer-
gency permit under paragraph (a) of
this section, the Commissioner will re-
quest the Secretary of the Treasury to
refuse admission into the TUnited
States, pursuant to section 801 of the
act, of any such low-acid foods which
the Commissioner determines, after in-
vestigation, may result in the distribu-
tion in interstate commerce of proc-
essed foods that may be injurious to
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health as set forth in paragraph (a) of
this section.

(2) Any such food refused admission
shall not be admitted until such time
as the Commissioner may determine
that the commercial processor offering
the food for import is in compliance
with the requirements and conditions
of this section and that such food is not
injurious to health. For the purpose of
making such determination, the Com-
missioner reserves the right for a duly
authorized employee of the Food and
Drug Administration to inspect the
commercial processor’s manufacturing,
processing, and packing facilities.

(1) The following data and informa-
tion submitted to the Food and Drug
Administration pursuant to this sec-
tion are not available for public disclo-
sure unless they have been previously
disclosed to the public as defined in
§20.81 of this chapter or they relate to
a product or ingredient that has been
abandoned and they no longer rep-
resent a trade secret or confidential
commercial or financial information as
defined in §20.81 of this chapter:

(1) Manufacturing methods or proc-
esses, including quality control infor-
mation.

(2) Production, sales, distribution,
and similar data and information, ex-
cept that any compilation of such data
and information aggregated and pre-
pared in a way that does not reveal
data or information which is not avail-
able for public disclosure under this
provision is available for public disclo-
sure.

(3) Quantitative or semiquantitative
formulas.

[42 FR 14334, Mar. 15, 1977, as amended at 42
FR 15673, Mar. 22, 1977; 54 FR 24891, June 12,
1989; 61 FR 14480, Apr. 2, 1996; 66 FR 56035,
Nov. 6, 2001; 81 FR 46831, July 19, 2016]

PART 109—UNAVOIDABLE CON-
TAMINANTS IN FOOD FOR
HUMAN CONSUMPTION AND
FOOD-PACKAGING MATERIAL

Subpart A—General Provisions

Sec.

109.3 Definitions and interpretations.
109.4 Establishment of tolerances,
latory limits, and action levels.
109.6 Added poisonous or deleterious sub-

stances.

regu-

§109.3

109.7 Unavoidability.

109.15 Use of polychlorinated biphenyls
(PCB’s) in establishments manufacturing
food-packaging materials.

109.16 Ornamental and
ceramicware.

decorative

Subpart B—Tolerances for Unavoidable
Poisonous or Deleterious Substances

109.30 Tolerances for
biphenyls (PCB’s).

polychlorinated

Subpart C—Regulatory Limits for Added
Poisonous or Deleterious Substances
[Reserved]

Subpart D—Naturally Occurring Poisonous
or Deleterious Substances [Reserved]

AUTHORITY: 21 U.S.C. 321, 336, 342, 346, 346a,
348, 371.

SOURCE: 42 FR 52819, Sept. 30, 1977, unless
otherwise noted.

EDITORIAL NOTE: Nomenclature changes to
part 109 appear at 81 FR 49896, July 29, 2016.

Subpart A—General Provisions

§109.3 Definitions and interpretations.

(a) Act means the Federal Food,
Drug, and Cosmetic Act.

(b) The definitions of terms con-
tained in section 201 of the act are ap-
plicable to such terms when used in
this part unless modified in this sec-
tion.

(¢) A naturally occurring poisonous or
deleterious substance is a poisonous or
deleterious substance that is an inher-
ent natural constituent of a food and is
not the result of environmental, agri-
cultural, industrial, or other contami-
nation.

(d) An added poisonous or deleterious
substance is a poisonous or deleterious
substance that is not a naturally oc-
curring poisonous or deleterious sub-
stance. When a naturally occurring
poisonous or deleterious substance is
increased to abnormal levels through
mishandling or other intervening acts,
it is an added poisonous or deleterious
substance to the extent of such in-
crease.

(e) Food includes human food and
substances migrating to food from
food-contact articles.
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(1) Specifications. One 1-inch (2.5 cen-
timeters) vent for every 5 feet (1.5 me-
ters) of retort length equipped with a
gate or plug cock valve and discharging
to atmosphere; end vents not more
than 2.5 feet (76 centimeters) from ends
of retort.

(1) Specifications. One 1l-inch (2.5 cen-
timeters) vent for every 5 feet (1.5 me-
ters) of retort length; and vents not
over 2.5 feet (76 centimeters) from ends
of retort. Size of manifold—for retorts
less than 15 feet (4.6 meters) in length,

§113.40

(2) Venting method. Vent valves
should be wide open for at least 5 min-
utes and to at least 225 °F (107 °C), or at
least 7 minutes and to at least 220 °F
(104.5 °C).

(B) Venting through multiple 1-inch
(2.5 centimeters) vents discharging
through a manifold to atmosphere.

2.5 inches (6.4 centimeters); for retorts
15 feet (4.6 meters) and over in length,
3 inches (7.6 centimeters).

(2) Venting method. Manifold vent
gate or plug cock valve should be wide
open for at least 6 minutes and to at
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least 225 °F (107 °C), or for at least 8
minutes and to at least 220 °F (104.5 °C).

Vent -~

21 CFR Ch. | (4-1-15 Edition)

(C) Venting through water spreaders.

Globe valve

H
Gate valve”

2 Water inlet

Water sprecader
Steam spreader
C S & ——)

\=-+-Inlet

(1) Size of vent and vent valve. For re-
torts less than 15 feet (4.6 meters) in
length, 2 inches (5.1 centimeters); for
retorts 15 feet (4.6 meters) and over in
length, 2.5 inches (6.4 centimeters).

(2) Size of water spreader. For retorts
less than 15 feet (4.6 meters) in length,
1.5 inches (3.8 centimeters); for retorts
15 feet (4.6 meters) and over in length,
2 inches (5.1 centimeters). The number
of holes should be such that their total
cross-sectional area is approximately

equal to the cross-sectional area of the
vent pipe inlet.

(3) Venting method. Water spreader
vent gate or plug cock valve should be
wide open for at least 5 minutes and to
at least 225 °F (107 °C), or for at least 7
minutes and to at least 220 °F (104.5 °C).

(D) Venting through a single 2.5-inch
(6.4 centimeters) top vent (for retorts
not exceeding 15 feet (4.6 meters) in
length).
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Vent ...

Steam spreader

§113.40

.-Gate valve

-l

=3+-Inlet

(1) Specifications. A 2.5-inch (6.4 centi-
meters) vent equipped with a 2.5-inch
(6.4 centimeters) gate or plug cock
valve and located within 2 feet (61 cen-
timeters) of the center of the retort.

(2) Venting method. Vent gate or plug
cock valve should be wide open for at

least 4 minutes and to at least 220 °F
(104.5 °C).

(i1) Venting vertical retorts. (A) Vent-
ing through a 1.5-inch (3.8 centimeters)
overflow.
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Overflow pipe as vent

-prw one

(1) Specifications. A 1.5-inch (3.8 centi-
meters) overflow pipe equipped with a
1.5-inch (3.8 centimeters) gate or plug
cock valve and with not more than 6
feet (1.8 meters) of 1.5-inch (3.8 centi-
meters) pipe beyond the valve before
break to the atmosphere or to a mani-
fold header.

Gate

valve

P

‘&:‘~In1et

(2) Venting method. Vent gate or plug
cock valve should be wide open for at
least 4 minutes and to at least 218 °F
(103.5 °C), or for at least 5 minutes and
to at least 215 °F (102 °C).

(B) Venting through a single 1l-inch
(2.5 centimeters) side or top vent.
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l1-in vent. _
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---GGate valve

Steam
spreader

. |

1EJ---Inlct

(1) Specifications. A 1l-inch (2.5 centi-
meters) vent in 1lid or top side,
equipped with a 1-inch (2.5 centimeters)
gate or plug cock valve and discharging
directly into the atmosphere or to a
manifold header.

(2) Venting method. Vent gate or plug
cock valve should be wide open for at
least 5 minutes and to at least 230 °F
(110 °C), or for at least 7 minutes and to
at least 220 °F (104.5 °C).

(iii) Other procedures. Other installa-
tions and operating procedures that de-
viate from the requirements in para-
graph (a)(12) of this section may be
used if there is evidence in the form of
heat distribution data, which shall be
kept on file, that they accomplish ade-
quate venting of air.

(13) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-

essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process.

(i) When maximum fill-in or drained
weight is specified in the scheduled
process, it shall be measured and re-
corded at intervals of sufficient fre-
quency to ensure that the weight of the
product does not exceed the maximum
for the given container size specified in
the scheduled process.

(ii) Closing machine vacuum in vacu-
um-packed products shall be observed
and recorded at intervals of sufficient
frequency to ensure that the vacuum is
as specified in the scheduled process.

(iii) Such measurements and record-
ings should be made at intervals not to
exceed 15 minutes.
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(iv) When the product style results in
stratification or layering of the pri-
mary product in the containers, the po-
sitioning of containers in the retort
shall be according to the scheduled
process.

(b) Equipment and procedures for pres-
sure processing in water in still retorts—
(1) Temperature-indicating device. Each
retort shall be equipped with at least
one temperature-indicating device that
accurately indicates the temperature
during processing. Each temperature-
indicating device shall have a sensor
and a display. Each temperature-indi-
cating device and each reference device
that is maintained by the processor
shall be tested for accuracy against a
reference device for which the accuracy
is traceable to a National Institute of
Standards and Technology (NIST), or
other national metrology institute,
standard reference device by appro-
priate standard procedures, upon in-
stallation and at least once a year
thereafter, or more frequently if nec-
essary, to ensure accuracy during proc-
essing. Hach temperature-indicating
device and each reference device that is
maintained by the processor shall have
a tag, seal, or other means of identity.

(i) The design of the temperature-in-
dicating device shall ensure that the
accuracy of the device is not affected
by electromagnetic interference and
environmental conditions.

(ii) Records of the accuracy of the
temperature-indicating device and of a
reference device that is maintained by
the processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(iii) A temperature-indicating device
that is defective or cannot be adjusted
to the accurate calibrated reference de-
vice shall be repaired before further
use or replaced.

(iv) A temperature-indicating device
shall be accurate to 1 °F (0.5 °C). The
temperature range of a mercury-in-
glass thermometer shall not exceed 17
°F per inch (4 °C per centimeter) of
graduated scale. A mercury-in-glass
thermometer that has a divided mer-
cury column shall be considered defec-
tive.

(v) BEach temperature-indicating de-
vice shall be installed where it can be
accurately and easily read. In both hor-
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izontal and vertical retorts, the tem-
perature-indicating device sensor shall
be inserted directly into the retort
shell or in a separate well or sleeve at-
tached to the retort. The temperature-
indicating device sensor shall be lo-
cated so that it is beneath the surface
of the water throughout the process
and where there is adequate circulation
to ensure accurate temperature meas-
urement. On horizontal retorts, the
temperature-indicating device sensor
should be located in the side at the
center of the retort. The temperature-
indicating device—not the tempera-
ture-recording device—shall be the ref-
erence instrument for indicating the
processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Each tempera-
ture-recording device shall have a sen-
sor and a mechanism for recording
temperatures to a permanent record,
such as a temperature-recording chart.

(i) Analog or graphical recordings.
Temperature-recording devices that
create analog or graphical recordings
may be used. Temperature-recording
devices that record to charts shall be
used only with the appropriate chart.
Each chart shall have a working scale
of not more than 55 °F per inch (12 °C
per centimeter) within a range of 20 °F
(10 °C) of the process temperature.
Chart graduations shall not exceed 2 °F
(1 °C) within a range of 10 °F (5 °C) of
the process temperature. Temperature-
recording devices that create
multipoint plottings of temperature
readings shall record the temperature
at intervals that will assure that the
parameters of the process time and
process temperature have been met.

(ii) Digital recordings. Temperature-
recording devices, such as data loggers,
that record numbers or create other
digital records may be used. Such a de-
vice shall record the temperature at in-
tervals that will assure that the pa-
rameters of the process time and proc-
ess temperature have been met.

(iii) Adjustments. The temperature-re-
cording device shall be adjusted with
sufficient frequency to ensure agree-
ment as nearly as possible with, but to
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be in no event higher than, the tem-
perature-indicating device during proc-
essing. A means of preventing unau-
thorized changes in adjustment shall
be provided. A lock or a notice from
management posted at or near the tem-
perature-recording device that provides
a warning that only authorized persons
are permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes.

(iv) Temperature controller. The tem-
perature-recording device may be com-
bined with the steam controller and
may be a combination recorder-con-
troller. For a vertical retort equipped
with a combination recorder-con-
troller, the temperature recorder-con-
troller sensor shall be located at the
bottom of the retort below the lowest
crate rest in such a position that the
steam does not strike it directly. For a
horizontal retort equipped with a com-
bination recorder-controller, the tem-
perature recorder-controller sensor
shall be located between the water sur-
face and the horizontal plane passing
through the center of the retort so that
there is no opportunity for direct
steam impingement on the sensor. For
all still retort systems that pressure
process in water and are equipped with
combination recorder-controllers, the
temperature recorder-controller sen-
sors shall be located where the re-
corded temperature is an accurate
measurement of the scheduled process
temperature and is not affected by the
heating media.

(38) Pressure gages. (i) Each retort
should be equipped with a pressure
gage that is accurate to 2 pounds per
square inch (13.8 kilopascals) or less.

(ii) BEach retort should have an ad-
justable pressure relief or control valve
of a capacity sufficient to prevent an
undesired increase in retort pressure
when the water valve is wide open and
should be installed in the overflow line.

(4) Steam controller. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. The steam controller may be
combined with a temperature-record-
ing device and, thus, may be a com-
bination recorder-controller. Air-oper-
ated temperature controllers should
have adequate filter systems to ensure
a supply of clean, dry air.

§113.40

(5) Steam introduction. Steam shall be
distributed in the bottom of the retort
in a manner adequate to provide uni-
form heat distribution throughout the
retort. In vertical retorts, uniform
steam distribution can be achieved by
any of several methods. In horizontal
retorts, the steam distributor shall run
the length of the bottom of the retort
with perforations distributed uni-
formly along the upper part of the pipe.

(6) Crate supports. A bottom crate
support shall be used in vertical still
retorts. Baffle plates shall not be used
in the bottom of the retort. Centering
guides should be installed so as to en-
sure that there is about a 1.5-inch (3.8
centimeters) clearance between the
side wall of the crate and the retort
wall.

(T) Stacking equipment and position of
containers. Crates, trays, gondolas, etc.,
for holding containers shall be made of
strap iron, adequately perforated sheet
metal, or other suitable material.
When perforated sheet metal is used for
the bottoms, the perforations should be
approximately the equivalent of 1-inch
(2.5 centimeters) holes on 2-inch (5.1
centimeters) centers. If divider plates
are used between the layers of con-
tainers, they should be perforated as
stated in this paragraph. The posi-
tioning of containers in the retort,
when specified in the scheduled proc-
ess, shall be in accordance with that
process. Dividers, racks, trays, or other
means of positioning of flexible con-
tainers shall be designed and employed
to ensure even circulation of heating
medium around all containers in the
retort.

(8) Drain valve. A nonclogging, water-
tight valve shall be used. A screen shall
be installed or other suitable means
shall be used on all drain openings to
prevent clogging.

(9) Air supply and controls. In both
horizontal and vertical still retorts for
pressure processing in water, a means
shall be provided for introducing com-
pressed air at the proper pressure and
rate. The proper pressure shall be con-
trolled by an automatic pressure con-
trol unit. A check valve shall be pro-
vided in the air supply line to prevent
water from entering the system. Air or
water circulation shall be maintained
continuously during the come-up time
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and during processing and cooling peri-
ods. The adequacy of the air or water
circulation for uniform heat distribu-
tion within the retort shall be estab-
lished in accordance with procedures
recognized by a competent processing
authority and records shall be kept on
file. If air is used to promote circula-
tion, it shall be introduced into the
steam line at a point between the re-
tort and the steam control valve at the
bottom of the retort.

(10) Water level indicator. There shall
be a means of determining the water
level in the retort during operation,
e.g., by using a sensor, gage, water
glass, or petcock(s). Water shall cover
the top layer of containers during the
entire come-up time and processing pe-
riods and should cover the top layer of
containers during the cooling periods.
The operator shall check and record
the water level at intervals sufficient
to ensure its adequacy.

(11) Water circulation. When a water
circulating system is used for heat dis-
tribution, it shall be installed in such a
manner that water will be drawn from
the bottom of the retort through a suc-
tion manifold and discharged through a
spreader which extends the length of
the top of the retort. The holes in the
water spreader shall be uniformly dis-
tributed and should have an aggregate
area not greater than the cross-sec-
tional area of the outlet line from the
pump. The suction outlets shall be pro-
tected with mnonclogging screens or
other suitable means shall be used to
keep debris from entering the circu-
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lating system. The pump shall be de-
signed to provide proper flow on start-
up and during operation, such as with a
bleeder or other suitable means to re-
move air during startup and with an
appropriate device or design to prevent
pump cavitation during operation. The
pump shall be equipped with a sig-
naling device to warn the operator
when it is not running. Alternative
methods for circulation of water in the
retort may be used when established by
a competent authority as adequate for
even heat distribution.

(12) Cooling water supply. In vertical
retorts, the cooling water should be in-
troduced at the top of the retort be-
tween the water and container levels.
In horizontal retorts the cooling water
should be introduced into the suction
side of the pump. A check valve should
be included in the cooling water line.

(13) Retort headspace. The headspace
necessary to control the air pressure
should be maintained between the
water level and the top of the retort
shell.

(14) Vertical and horicontal still retorts.
Vertical and horizontal still retorts
should follow the arrangements in the
diagrams in this paragraph. Other in-
stallation and operating procedures
that deviate from these arrangements
may be used, as long as there is evi-
dence in the form of heat distribution
data or other suitable information,
which shall be kept on file, which dem-
onstrates that the heat distribution is
adequate.
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Vertical Retorts

Horizontal Retorts

LEGEND FOR VERTICAL AND HORIZONTAL C—Temperature control.

STILL RETORTS D—Overflow line.
E,—Drain line.
A—Water line. E>—Screens.
B—Steam line. F—Check valves.
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G—Line from hot water storage.

H—Suction line and manifold.

I—Circulating pump.

J—Petcocks.

K—Recirculating line.

L—Steam distributor.

M—Temperature-controller sensor.

N—Temperature-indicating device sensor.

O—Water spreader.

P—Safety valve.

Q—Vent valve for steam processing.

R—Pressure gage.

S—Inlet air control.

T—Pressure control.

U—Air line.

V—To pressure control instrument.

W—To temperature control instrument.

X—Wing nuts.

Y —Crate support.

Y,—Crate guides.

Z—Constant flow orifice valve.

Z,—Constant flow orifice valve used during
come-up.

Zo,—Constant flow orifice valve used during
cook.

(15) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process.

(i) When maximum fill-in or drained
weight is specified in the scheduled
process, it shall be measured and re-
corded at intervals of sufficient fre-
quency to ensure that the weight of the
product does not exceed the maximum
for the given container size specified in
the scheduled process.

(ii) Closing machine vacuum in vacu-
um-packed products shall be observed
and recorded at intervals of sufficient
frequency to ensure that the vacuum is
as specified in the scheduled process.

(iii) Such measurements and record-
ings should be made at intervals not to
exceed 15 minutes.

(iv) When the product style results in
stratification or layering of the pri-
mary product in the containers, the po-
sitioning of containers in the retort
shall be according to the scheduled
process.

(c) Equipment and procedures for pres-
sure processing in steam in continuous
agitating retorts—(1) Temperature-indi-
cating device. Each retort shall be
equipped with at least one tempera-
ture-indicating device that accurately
indicates the temperature during proc-
essing. Each temperature-indicating
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device shall have a sensor and a dis-
play. Each temperature-indicating de-
vice and each reference device that is
maintained by the processor shall be
tested for accuracy against a reference
device for which the accuracy is trace-
able to a National Institute of Stand-
ards and Technology (NIST), or other
national metrology institute, standard
reference device by appropriate stand-
ard procedures, upon installation and
at least once a year thereafter, or more
frequently if necessary, to ensure accu-
racy during processing. Each tempera-
ture-indicating device and each ref-
erence device that is maintained by the
processor shall have a tag, seal, or
other means of identity.

(i) The design of the temperature-in-
dicating device shall ensure that the
accuracy of the device is not affected
by electromagnetic interference and
environmental conditions.

(i) Records of the accuracy of the
temperature-indicating device and of a
reference device that is maintained by
the processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(iii) A temperature-indicating device
that is defective or cannot be adjusted
to the accurate calibrated reference de-
vice shall be repaired before further
use or replaced.

(iv) A temperature-indicating device
shall be accurate to 1 °F (0.5 °C). The
temperature range of a mercury-in-
glass thermometer shall not exceed 17
°F per inch (4 °C per centimeter) of
graduated scale. A mercury-in-glass
thermometer that has a divided mer-
cury column shall be considered defec-
tive.

(v) Each temperature-indicating de-
vice shall be installed where it can be
accurately and easily read. The tem-
perature-indicating device sensor shall
be installed either within the retort
shell or in external wells attached to
the retort. External wells or pipes shall
be connected to the retort through at
least a 34-inch (2 centimeters) diameter
opening and equipped with a Vie-inch
(1.5 millimeters) or larger bleeder open-
ing so located as to provide a full flow
of steam past the length of the tem-
perature-indicating device sensor. The
bleeders for external wells shall emit
steam continuously during the entire
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processing period. The temperature-in-
dicating device—mnot the temperature-
recording device—shall be the ref-
erence instrument for indicating the
processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Each tempera-
ture-recording device shall have a sen-
sor and a mechanism for recording
temperatures to a permanent record,
such as a temperature-recording chart.
The temperature-recording device sen-
sor shall be installed either within the
retort shell or in a well attached to the
shell. Each temperature-recording de-
vice sensor well shall have a Yie-inch
(1.5 millimeters) or larger bleeder that
emits steam continuously during the
processing period.

(i) Analog or graphical recordings.
Temperature-recording devices that
create analog or graphical recordings
may be used. Temperature-recording
devices that record to charts shall be
used only with the appropriate chart.
Each chart shall have a working scale
of not more than 55 °F per inch (12 °C
per centimeter) within a range of 20 °F
(10 °C) of the process temperature.
Chart graduations shall not exceed 2 °F
(1 °C) within a range of 10 °F (5 °C) of
the process temperature. Temperature-
recording devices that create
multipoint plottings of temperature
readings shall record the temperature
at intervals that will assure that the
parameters of the process time and
process temperature have been met.

(i1) Digital recordings. Temperature-
recording devices, such as data loggers,
that record numbers or create other
digital records may be used. Such a de-
vice shall record the temperature at in-
tervals that will assure that the pa-
rameters of the process time and proc-
ess temperature have been met.

(iii) Adjustments. The temperature-re-
cording device shall be adjusted with
sufficient frequency to ensure agree-
ment as nearly as possible with, but to
be in no event higher than, the tem-
perature-indicating device during proc-
essing. A means of preventing unau-
thorized changes in adjustment shall
be provided. A lock or a notice from
management posted at or near the tem-
perature-recording device that provides
a warning that only authorized persons
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are permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes.

(iv) Temperature controller. The tem-
perature-recording device may be com-
bined with the steam controller and
may be a recorder-controller.

(3) Pressure gages. Each retort should
be equipped with a pressure gage that
is accurate to 2 pounds per square inch
(13.8 kilopascals) or less.

(4) Steam controller. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. This may be a recorder-con-
troller when combined with a tempera-
ture-recording device. A steam con-
troller activated by the steam pressure
of the retort is acceptable if it is care-
fully maintained mechanically so that
it operates satisfactorily. Air-operated
temperature controllers should have
adequate filter systems to ensure a
supply of clean, dry air.

(5) Bleeders. Bleeders, except those for
temperature-indicating device wells,
shall be Ys-inch (3 millimeters) or larg-
er and shall be wide open during the
entire process, including the come-up
time. Bleeders shall be located within
approximately 1 foot (30.5 centimeters)
of the outermost location of containers
at each end along the top of the retort.
Additional bleeders shall be located
not more than 8 feet (2.4 meters) apart
along the top of the retort. All bleeders
shall be arranged so that the operator
can observe that they are functioning
properly. The condensate bleeder shall
be checked with sufficient frequency to
ensure adequate removal of condensate
or shall be equipped with an automatic
alarm system(s) that would serve as a
continuous monitor of condensate-
bleeder functioning. Visual checks
should be done at intervals of not more
than 15 minutes. A record of such
checks should be kept to show that the
bleeder is functioning properly.

(6) Venting and condensate removal.
Vents shall be located in that portion
of the retort opposite the steam inlet.
Air shall be removed before processing
is started. Heat distribution data or
documentary proof from the manufac-
turer or from a competent processing
authority, demonstrating that ade-
quate venting is achieved, shall be kept
on file. At the time steam is turned on,
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the drain should be opened for a time
sufficient to remove steam condensate
from the retort, and provision shall be
made for continuing drainage of con-
densate during the retort operation.
The condensate bleeder in the bottom
of the shell serves as an indicator of
continuous condensate removal.

(7) Retort speed timing. The rotational
speed of the retort shall be specified in
the scheduled process. The speed shall
be adjusted and recorded when the re-
tort is started, at any time a speed
change is made, and at intervals of suf-
ficient frequency to ensure that the re-
tort speed is maintained as specified in
the scheduled process. These adjust-
ments and recordings should be made
every 4 hours or less. Alternatively, a
recording tachometer may be used to
provide a continuous record of the
speed. A means of preventing unau-
thorized speed changes on retorts shall
be provided. A lock or a notice from
management posted at or near the
speed adjustment device that provides
a warning that only authorized persons
are permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes.

(8) Emergency stops. If a retort jams
or breaks down during processing oper-
ations, necessitating cooling the retort
for repairs, the retort shall be operated
in such a way that ensures that the
product is commercially sterile, or the
retort is to be cooled promptly and all
containers either reprocessed, repacked
and reprocessed, or discarded. When op-
erated as a still retort, all containers
shall be given a full still retort process
before the retort is cooled. If, in such
an emergency, a scheduled still process
or another process established to en-
sure commercial sterility is to be used,
it shall be made readily available to
the retort operator.

(i) Any containers in the retort in-
take valve or in transfer valves be-
tween cooker shells of a continuous re-
tort at the time of breakdown shall ei-
ther be reprocessed, repacked and re-
processed, or discarded.

(ii) Both the time at which the reel
stopped and the time the retort was
used for a still retort process, if so
used, shall be indicated on the tem-
perature-recording device record and
entered on the other production
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records required in this chapter. If the
alternative procedure of prompt cool-
ing is followed, the subsequent han-
dling methods used for the containers
in the retort at the time of stopping
and cooling shall be entered on the pro-
duction records.

(9) Temperature drop. If the tempera-
ture of the continuous retort drops
below the temperature specified in the
scheduled process while containers are
in the retort, the retort reel shall be
stopped promptly. An automatic device
should be used to stop the reel when
the temperature drops below the speci-
fied process temperature. Before the
reel is restarted, all containers in the
retort shall be given a complete sched-
uled still retort process if the tempera-
ture drop was 10 °F (5 °C) or more below
the specified temperature, or alter-
natively, container entry to the retort
shall be stopped and the reel restarted
to empty the retort. The discharged
containers shall be either reprocessed,
repacked and reprocessed, or discarded.
Both the time at which the reel
stopped and the time the retort was
used for a still retort process, if so
used, shall be indicated on the tem-
perature-recording device record and
entered on the other production
records required in this chapter. If the
alternative procedure of emptying the
retort is followed, the subsequent han-
dling methods used for the containers
in the retort at the time of the tem-
perature drop shall be entered on the
production records. If the temperature
drop was less than 10 °F (5 °C), a sched-
uled authorized emergency still process
approved by a qualified person(s) hav-
ing expert knowledge of thermal proc-
essing requirements may be used before
restarting the retort reel. Alter-
natively, container entry to the retort
shall be stopped and an authorized
emergency agitating process may be
used before container entry to the re-
tort is restarted. When emergency pro-
cedures are used, no containers may
enter the retort and the process and
procedures used shall be noted on the
production records.

(10) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
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are within the limits specified in the
scheduled process. The minimum
headspace of containers, if specified in
the scheduled process, shall be meas-
ured and recorded at intervals of suffi-
cient frequency to ensure that the
headspace is as specified in the sched-
uled process. The headspace of solder-
tipped, lapseam (vent hole) cans may
be measured by net weight determina-
tions. The headspace of double seamed
cans may also be measured by net
weight determinations for homogenous
liquids, taking into account the spe-
cific can end profile and other factors
which affect the headspace, if proof of
the accuracy of such measurements is
maintained and the procedure and re-
sultant headspace is in accordance
with the scheduled process. When the
product consistency is specified in the
scheduled process, the consistency of
the product shall be determined by ob-
jective measurements on the product
taken from the filler before processing
and recorded at intervals of sufficient
frequency to ensure that the consist-
ency is as specified in the scheduled
process. Minimum closing machine
vacuum in vacuum-packed products,
maximum fill-in or drained weight,
minimum net weight, and percent sol-
ids shall be as specified in the sched-
uled process for all products when devi-
ations from such specifications may af-
fect the scheduled process. All meas-
urements and recordings of critical fac-
tors should be made at intervals not to
exceed 15 minutes.

(d) Equipment and procedures for pres-
sure processing in steam in discontinuous
agitating retorts—(1) Temperature-indi-
cating device. Each retort shall be
equipped with at least one tempera-
ture-indicating device that accurately
indicates the temperature during proc-
essing. Each temperature-indicating
device shall have a sensor and a dis-
play. Each temperature-indicating de-
vice and each reference device that is
maintained by the processor shall be
tested for accuracy against a reference
device for which the accuracy is trace-
able to a National Institute of Stand-
ards and Technology (NIST), or other
national metrology institute, standard
reference device by appropriate stand-
ard procedures, upon installation and
at least once a year thereafter, or more

§113.40

frequently if necessary, to ensure accu-
racy during processing. Each tempera-
ture-indicating device and each ref-
erence device that is maintained by the
processor shall have a tag, seal, or
other means of identity.

(i) The design of the temperature-in-
dicating device shall ensure that the
accuracy of the device is not affected
by electromagnetic interference and
environmental conditions.

(i1) Records of the accuracy of the
temperature-indicating device and of a
reference device that is maintained by
the processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(iii) A temperature-indicating device
that is defective or cannot be adjusted
to the accurate calibrated reference de-
vice shall be repaired before further
use or replaced.

(iv) A temperature-indicating device
shall be accurate to 1 °F (0.5 °C). The
temperature range of a mercury-in-
glass thermometer shall not exceed 17
°F per inch (4 °C per centimeter) of
graduated scale. A mercury-in-glass
thermometer that has a divided mer-
cury column shall be considered defec-
tive.

(v) Each temperature-indicating de-
vice shall be installed where it can be
accurately and easily read. The tem-
perature-indicating device sensor shall
be installed either within the retort
shell or in external wells attached to
the retort. External wells or pipes shall
be connected to the retort through at
least a 34-inch (2 centimeters) diameter
opening and equipped with a Vie-inch
(1.5 millimeters) or larger bleeder open-
ing so located as to provide a full flow
of steam past the length of the tem-
perature-indicating device sensor. The
bleeders for external wells shall emit
steam continuously during the entire
processing period. The temperature-in-
dicating device—not the temperature-
recording device—shall be the ref-
erence instrument for indicating the
processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Each tempera-
ture-recording device shall have a sen-
sor and a mechanism for recording
temperatures to a permanent record,
such as a temperature-recording chart.
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The temperature-recording device sen-
sor shall be installed either within the
retort shell or in a well attached to the
shell. Each temperature-recording de-
vice sensor well shall have a Vis-inch
(1.5 millimeters) or larger bleeder that
emits steam continuously during the
processing period.

(i) Analog or graphical recordings.
Temperature-recording devices that
create analog or graphical recordings
may be used. Temperature-recording
devices that record to charts shall be
used only with the appropriate chart.
Each chart shall have a working scale
of not more than 55 °F per inch (12 °C
per centimeter) within a range of 20 °F
(10 °C) of the process temperature.
Chart graduations shall not exceed 2 °F
(1 °C) within a range of 10 °F (5 °C) of
the process temperature. Temperature-
recording devices that create
multipoint plottings of temperature
readings shall record the temperature
at intervals that will assure that the
parameters of the process time and
process temperature have been met.

(i1) Digital recordings. Temperature-
recording devices, such as data loggers,
that record numbers or create other
digital records may be used. Such a de-
vice shall record the temperature at in-
tervals that will assure that the pa-
rameters of the process time and proc-
ess temperature have been met.

(iii) Adjustments. The temperature-re-
cording device shall be adjusted with
sufficient frequency to ensure agree-
ment as nearly as possible with, but to
be in no event higher than, the tem-
perature-indicating device during proc-
essing. A means of preventing unau-
thorized changes in adjustment shall
be provided. A lock or a notice from
management posted at or near the tem-
perature-recording device that provides
a warning that only authorized persons
are permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes.

(iv) Temperature controller. The tem-
perature-recording device may be com-
bined with the steam controller and
may be a recorder-controller.

(3) Pressure gages. Each retort should
be equipped with a pressure gage that
is accurate to 2 pounds per square inch
(13.8 kilopascals) or less.
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(4) Steam controller. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. This may be a recorder-con-
troller when combined with a tempera-
ture-recording device. A steam con-
troller activated by the steam pressure
of the retort is acceptable if it is me-
chanically maintained so that it oper-
ates satisfactorily. Air-operated tem-
perature controllers should have ade-
quate filter systems to ensure a supply
of clean, dry air.

(5) Bleeders. Bleeders, except those for
temperature-indicating device wells,
shall be ¥-inch (3 millimeters) or larg-
er and shall be wide open during the
entire process, including the come-up
time. Bleeders shall be located within
approximately 1 foot (30.5 centimeters)
of the outermost location of con-
tainers, at each end along the top of
the retort; additional bleeders shall be
located not more than 8 feet (2.4 me-
ters) apart along the top. Bleeders may
be installed at positions other than
those specified in this paragraph, as
long as there is evidence in the form of
heat distribution data that they ac-
complish adequate removal of air and
circulation of heat within the retort.
In retorts having top steam inlet and
bottom venting, a bleeder shall be in-
stalled in the bottom of the retort to
remove condensate. All bleeders shall
be arranged in a way that enables the
operator to observe that they are func-
tioning properly.

(6) Venting and condensate removal.
The air in each retort shall be removed
before processing is started. Heat dis-
tribution data or documentary proof
from the manufacturer or from a com-
petent processing authority, dem-
onstrating that adequate venting is
achieved, shall be kept on file. At the
time steam is turned on, the drain
should be opened for a time sufficient
to remove steam condensate from the
retort and provision should be made for
continuing drainage of condensate dur-
ing the retort operation.

(7) Retort speed timing. The rotational
speed of the retort shall be specified in
the scheduled process. The speed shall
be adjusted, as necessary, to ensure
that the speed is as specified in the
scheduled process. The rotational speed
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as well as the process time shall be re-
corded for each retort load processed.
Alternatively, a recording tachometer
may be used to provide a continuous
record of the speed. A means of pre-
venting unauthorized speed changes on
retorts shall be provided. A lock or a
notice from management posted at or
near the speed-adjustment device that
provides a warning that only author-
ized persons are permitted to make ad-
justments is a satisfactory means of
preventing unauthorized changes.

(8) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process. The minimum
headspace of containers in each retort
load to be processed, if specified in the
scheduled process, shall be measured
and recorded at intervals of sufficient
frequency to ensure that the headspace
is as specified in the scheduled process.
The headspace of solder-tipped, lap
seam (vent hole) cans may be measured
by net weight determinations. When
the product consistency is specified in
the scheduled process, the consistency
of the product shall be determined by
objective measurements on the product
taken from the filler before processing
and recorded at intervals of sufficient
frequency to ensure that the consist-
ency is as specified in the scheduled
process. Minimum closing machine
vacuum in vacuum-packed products,
maximum fill-in or drained weight,
minimum net weight, and percent sol-
ids shall be as specified in the sched-
uled process for all products for which
deviations from such specifications
may affect the scheduled process. All
measurements and recordings of crit-
ical factors should be made at intervals
not to exceed 15 minutes.

(e) Equipment and procedures for pres-
sure processing in water in discontinuous
agitating retorts—(1) Temperature-indi-
cating device. Each retort shall be
equipped with at least one tempera-
ture-indicating device that accurately
indicates the temperature during proc-
essing. Hach temperature-indicating
device shall have a sensor and a dis-
play. Each temperature-indicating de-
vice and each reference device that is
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maintained by the processor shall be
tested for accuracy against a reference
device for which the accuracy is trace-
able to a National Institute of Stand-
ards and Technology (NIST), or other
national metrology institute, standard
reference device by appropriate stand-
ard procedures, upon installation and
at least once a year thereafter, or more
frequently if necessary, to ensure accu-
racy during processing. Each tempera-
ture-indicating device and each ref-
erence device that is maintained by the
processor shall have a tag, seal, or
other means of identity.

(i) The design of the temperature-in-
dicating device shall ensure that the
accuracy of the device is not affected
by electromagnetic interference and
environmental conditions.

(ii) Records of the accuracy of the
temperature-indicating device and of a
reference device that is maintained by
the processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(iii) A temperature-indicating device
that is defective or cannot be adjusted
to the accurate calibrated reference de-
vice shall be repaired before further
use or replaced.

(iv) A temperature-indicating device
shall be accurate to 1 °F (0.5 °C). The
temperature range of a mercury-in-
glass thermometer shall not exceed 17
°F per inch (4 °C per centimeter) of
graduated scale. A mercury-in-glass
thermometer that has a divided mer-
cury column shall be considered defec-
tive.

(v) Each temperature-indicating de-
vice shall be installed where it can be
accurately and easily read. In both hor-
izontal and vertical retorts, the tem-
perature-indicating device sensor shall
be inserted directly into the retort
shell or in a separate well or sleeve at-
tached to the retort. The temperature-
indicating device sensor shall be lo-
cated so that it is beneath the surface
of the water throughout the process
and where there is adequate circulation
to ensure accurate temperature meas-
urement. On horizontal retorts, the
temperature-indicating device sensor
should be located in the side at the
center of the retort. The temperature-
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indicating device—not the tempera-
ture-recording device—shall be the ref-
erence instrument for indicating the
processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Each tempera-
ture-recording device shall have a sen-
sor and a mechanism for recording
temperatures to a permanent record,
such as a temperature-recording chart.
The temperature-recording device sen-
sor shall be installed either within the
retort shell or in a well attached to the
shell.

(1) Analog or graphical recordings.
Temperature-recording devices that
create analog or graphical recordings
may be used. Temperature-recording
devices that record to charts shall be
used only with the appropriate chart.
Each chart shall have a working scale
of not more than 55 °F per inch (12 °C
per centimeter) within a range of 20 °F
(10 °C) of the process temperature.
Chart graduations shall not exceed 2 °F
(1 °C) within a range of 10 °F (5 °C) of
the process temperature. Temperature-
recording devices that create
multipoint plottings of temperature
readings shall record the temperature
at intervals that will assure that the
parameters of the process time and
process temperature have been met.

(ii) Digital recordings. Temperature-
recording devices, such as data loggers,
that record numbers or create other
digital records may be used. Such a de-
vice shall record the temperature at in-
tervals that will assure that the pa-
rameters of the process time and proc-
ess temperature have been met.

(iii) Adjustments. The temperature-re-
cording device shall be adjusted with
sufficient frequency to ensure agree-
ment as nearly as possible with, but to
be in no event higher than, the tem-
perature-indicating device during proc-
essing. A means of preventing unau-
thorized changes in adjustment shall
be provided. A lock or a notice from
management posted at or near the tem-
perature-recording device that provides
a warning that only authorized persons
are permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes.

(iv) Temperature controller. The tem-
perature-recording device may be com-
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bined with the steam controller and
may be a recorder-controller. Air-oper-
ated temperature controllers should
have adequate filter systems to ensure
a supply of clean, dry air.

(3) Pressure gages. Each retort should
be equipped with a pressure gage that
is accurate to 2 pounds per square inch
(13.8 kilopascals) or less.

(4) Steam controller. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. This may be a recorder-con-
troller when combined with a tempera-
ture-recording device. Air-operated
temperature controllers should have
adequate filter systems to ensure a
supply of clean, dry air.

(5) Retort speed timing. The rotational
speed of the retort shall be specified in
the scheduled process. The speed shall
be adjusted, as necessary, to ensure
that the speed is as specified in the
scheduled process. The rotational speed
as well as the process time shall be re-
corded for each retort load processed.
Alternatively, a recording tachometer
may be used to provide a continuous
record of the speed. A means of pre-
venting unauthorized speed changes
shall be provided. A lock or a notice
from management posted at or near
the speed adjustment device that pro-
vides a warning that only authorized
persons are permitted to make adjust-
ment is a satisfactory means of pre-
venting unauthorized changes.

(6) Air supply and controls. When air is
used to provide overpressure:

(i) A means shall be provided for in-
troducing compressed air at the proper
pressure and rate. The proper pressure
shall be controlled by an automatic
pressure control unit. A check valve
shall be provided in the air supply line
to prevent water from entering the sys-
tem.

(ii) A water level indicator, e.g., sen-
sor, gage, water glass, or petcock(s),
shall be used for determining the water
level in the retort during operation.
Water shall cover the top layer of con-
tainers during the entire come-up time
and processing periods and should also
cover the top layer of containers dur-
ing the cooling periods. The operator
shall check and record the water level
at intervals sufficient to ensure its
adequacy.
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(7)) Water circulation. When a water
circulating system is used for heat dis-
tribution, it shall be installed in such a
manner that water will be drawn from
the bottom of the retort through a suc-
tion manifold and discharged through a
spreader which extends the length of
the top of the retort. The holes in the
water spreader shall be uniformly dis-
tributed and should have an aggregate
area not greater than the cross-sec-
tional area of the outlet line from the
pump. The suction outlets shall be pro-
tected with nonclogging screens or
other suitable means shall be used to
keep debris from entering the circu-
lating system. The pump shall be de-
signed to provide proper flow on start-
up and during operation, such as with a
bleeder or other suitable means to re-
move air during startup and with an
appropriate device or design to prevent
pump cavitation during operation. The
pump shall be equipped with a sig-
naling device to warn the operator
when it is not running. Alternative
methods for circulation of water in the
retort may be used when established by
a competent authority as adequate for
even heat distribution.

(8) Drain valve. A nonclogging, water-
tight valve shall be used. A screen shall
be installed or other suitable means
shall be used on all drain openings to
prevent clogging.

(9) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process. The minimum
headspace of containers, if specified in
the scheduled process, shall be meas-
ured and recorded at intervals of suffi-
cient frequency to ensure that the
headspace is as specified in the sched-
uled process. The headspace of solder-
tipped, lap seam (vent hole) cans may
be measured by net weight determina-
tions. When the product consistency is
specified in the scheduled process, the
consistency of the product shall be de-
termined by objective measurements
on the product taken from the filler be-
fore processing and recorded at inter-
vals of sufficient frequency to ensure
that the consistency is as specified in
the scheduled process. Minimum clos-
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ing machine vacuum in vacuum-packed
products, maximum fill-in or drained
weight, minimum net weight, and per-
cent solids shall be as specified in the
scheduled process for all products when
deviations from such specifications
may affect the scheduled process. All
measurements and recordings of crit-
ical factors should be made at intervals
not to exceed 15 minutes.

(f) Equipment and procedures for pres-
sure processing in steam in hydrostatic re-
torts—(1) Temperature-indicating device.
Each retort shall be equipped with at
least one temperature-indicating de-
vice that accurately indicates the tem-
perature during processing. Each tem-
perature-indicating device shall have a
sensor and a display. Each tempera-
ture-indicating device and each ref-
erence device that is maintained by the
processor shall be tested for accuracy
against a reference device for which
the accuracy is traceable to a National
Institute of Standards and Technology
(NIST), or other national metrology in-
stitute, standard reference device by
appropriate standard procedures, upon
installation and at least once a year
thereafter, or more frequently if nec-
essary, to ensure accuracy during proc-
essing. HRach temperature-indicating
device and each reference device that is
maintained by the processor shall have
a tag, seal, or other means of identity.

(i) The design of the temperature-in-
dicating device shall ensure that the
accuracy of the device is not affected
by electromagnetic interference and
environmental conditions.

(ii) Records of the accuracy of the
temperature-indicating device and of a
reference device that is maintained by
the processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(iii) A temperature-indicating device
that is defective or cannot be adjusted
to the accurate calibrated reference de-
vice shall be repaired before further
use or replaced.

(iv) A temperature-indicating device
shall be accurate to 1 °F (0.5 °C). The
temperature range of a mercury-in-
glass thermometer shall not exceed 17
°F per inch (4 °C per centimeter) of
graduated scale. A mercury-in-glass
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thermometer that has a divided mer-
cury column shall be considered defec-
tive.

(v) Each temperature-indicating de-
vice shall be installed where it can be
accurately and easily read. The tem-
perature-indicating device sensor shall
be located in the steam dome near the
steam-water interface. When the sched-
uled process specifies maintenance of
particular temperatures in the hydro-
static water legs, a temperature-indi-
cating device sensor shall be located in
each hydrostatic water leg in a posi-
tion near the bottom temperature-re-
cording device sensor. The tempera-
ture-indicating device—mnot the tem-
perature-recording device—shall be the
reference instrument for indicating the
processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Each tempera-
ture-recording device shall have a sen-
sor and a mechanism for recording
temperatures to a permanent record,
such as a temperature-recording chart.
The temperature-recording device sen-
sor shall be installed either within the
steam dome or in a well attached to
the dome. Each temperature-recording
device sensor well shall have a Yie-inch
(1.5 millimeters) or larger bleeder that
emits steam continuously during the
processing period. Additional tempera-
ture-recording device sensors shall be
installed in the hydrostatic water legs
in situations where the scheduled proc-
ess specifies maintenance of particular
temperatures in the hydrostatic water
legs.

(i) Analog or graphical recordings.
Temperature-recording devices that
create analog or graphical recordings
may be used. Temperature-recording
devices that record to charts shall be
used only with the appropriate chart.
Each chart shall have a working scale
of not more than 55 °F per inch (12 °C
per centimeter) within a range of 20 °F
(10 °C) of the process temperature.
Chart graduations shall not exceed 2 °F
(1 °C) within a range of 10 °F (5 °C) of
the process temperature. Temperature-
recording devices that create
multipoint plottings of temperature
readings shall record the temperature
at intervals that will assure that the
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parameters of the process time and
process temperature have been met.

(ii) Digital recordings. Temperature-
recording devices, such as data loggers,
that record numbers or create other
digital recordings may be used. Such a
device shall record the temperature at
intervals that will assure that the pa-
rameters of the process time and proc-
ess temperature have been met.

(iii) Adjustments. The temperature-re-
cording device shall be adjusted with
sufficient frequency to ensure agree-
ment as nearly as possible with, but to
be in no event higher than, the tem-
perature-indicating device during proc-
essing. A means of preventing unau-
thorized changes in adjustment shall
be provided. A lock or a notice from
management posted at or near the tem-
perature-recording device that provides
a warning that only authorized persons
are permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes.

(iv) Temperature controller. The tem-
perature-recording device may be com-
bined with the steam controller and
may be a recorder-controller.

(3) Pressure gages. Each retort should
be equipped with a pressure gage that
is accurate to 2 pounds per square inch
(13.8 kilopascals) or less.

(4) Recording of temperatures. Tem-
peratures indicated by the tempera-
ture-indicating device or devices shall
be entered on a suitable form during
processing operations. Temperatures
shall be recorded by an accurate tem-
perature-recording device or devices at
the following points:

(i) In the steam chamber between the
steam-water interface and the lowest
container position.

(ii) Near the top and the bottom of
each hydrostatic water leg if the sched-
uled process specifies maintenance of
particular temperatures in the legs.

(5) Steam controller. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. This may be a recorder-con-
troller when combined with a tempera-
ture-recording device. A steam con-
troller activated by the steam pressure
of the retort is acceptable if it is care-
fully mechanically maintained so that
it operates satisfactorily. Air-operated
temperature controllers should have
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adequate filter systems to ensure a
supply of clean, dry air.

(6) Venting. Before the start of proc-
essing operations, the retort steam
chamber or chambers shall be vented
to ensure removal of air.

(7) Bleeders. Bleeder openings Ysa-inch
(6 millimeters) or larger shall be lo-
cated at the top of the steam chamber
or chambers opposite the point of
steam entry. Bleeders shall be wide
open and shall emit steam continu-
ously during the entire process, includ-
ing the come-up time. All bleeders
shall be arranged in such a way that
the operator can observe that they are
functioning properly.

(8) Retort speed. The speed of the con-
tainer-conveyor chain shall be speci-
fied in the scheduled process and shall
be determined and recorded at the
start of processing and at intervals of
sufficient frequency to ensure that the
retort speed is maintained as specified.
The speed should be determined and re-
corded every 4 hours. An automatic de-
vice should be used to stop the chain
when the temperature drops below that
specified in the scheduled process. A
means of preventing unauthorized
speed changes shall be provided. A lock
or a notice from management posted at
or near the speed-adjusting device that
provides a warning that only author-
ized persons are permitted to make ad-
justments is a satisfactory means of
preventing unauthorized changes.

(9) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process.

(i) When maximum fill-in or drained
weight is specified in the scheduled
process, it shall be measured and re-
corded at intervals of sufficient fre-
quency to ensure that the weight of the
product does not exceed the maximum
for the given container size specified in
the scheduled process.

(ii) Closing machine vacuum in vacu-
um-packed products shall be observed
and recorded at intervals of sufficient
frequency to ensure that the vacuum is
as specified in the scheduled process.
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(iii) Such measurements and record-
ings should be made at intervals not to
exceed 15 minutes.

(g) Aseptic processing and packaging
systems—(1) Product sterilicer—(i) Equip-
ment—(A) Temperature-indicating device.
Each product sterilizer shall be
equipped with at least one tempera-
ture-indicating device that accurately
indicates the temperature during proc-
essing. Each temperature-indicating
device shall have a sensor and a dis-
play. Each temperature-indicating de-
vice and each reference device that is
maintained by the processor shall be
tested for accuracy against a reference
device for which the accuracy is trace-
able to a National Institute of Stand-
ards and Technology (NIST), or other
national metrology institute, standard
reference device by appropriate stand-
ard procedures, upon installation and
at least once a year thereafter, or more
frequently if necessary, to ensure accu-
racy during processing. Each tempera-
ture-indicating device and each ref-
erence device that is maintained by the
processor shall have a tag, seal, or
other means of identity.

(I) The design of the temperature-in-
dicating device shall ensure that the
accuracy of the device is not affected
by electromagnetic interference and
environmental conditions.

(2) Records of the accuracy of the
temperature-indicating device and of a
reference device that is maintained by
the processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(3) A temperature-indicating device
that is defective or cannot be adjusted
to the accurate calibrated reference de-
vice shall be repaired before further
use or replaced.

(4) A temperature-indicating device
shall be accurate to 1 °F (0.5 °C). The
temperature range of a mercury-in-
glass thermometer shall not exceed 17
°F per inch (4 °C per centimeter) of
graduated scale. A mercury-in-glass
thermometer that has a divided mer-
cury column shall be considered defec-
tive.

(5) Each temperature-indicating de-
vice shall be installed where it can be
accurately and easily read. The tem-
perature-indicating device—not the
temperature-recording device—shall be

319



§113.40

the reference instrument for indicating
the processing temperature.

(B) Temperature-recording device. Each
product sterilizer shall have an accu-
rate temperature-recording device.
Each temperature-recording device
shall have a sensor and a mechanism
for recording temperatures to a perma-
nent record, such as a temperature-re-
cording chart. A temperature-recording
device sensor shall be installed in the
product at the holding-tube outlet be-
tween the holding tube and the inlet to
the cooler. Additional temperature-re-
cording device sensors shall be located
at each point where temperature is
specified as a critical factor in the
scheduled process.

(I) Analog or graphical recordings.
Temperature-recording devices that
create analog or graphical recordings
may be used. Temperature-recording
devices that record to charts shall be
used only with the appropriate chart.
Each chart shall have a working scale
of not more than 55 °F per inch (12 °C
per centimeter) within a range of 20 °F
(10 °C) of the desired product steriliza-
tion temperature. Chart graduations
shall not exceed 2 °F (1 °C) within a
range of 10 °F (5 °C) of the process tem-
perature. Temperature-recording de-
vices that create multipoint plottings
of temperature readings shall record
the temperature at intervals that will
assure that the parameters of the proc-
ess time and process temperature have
been met.

(2) Digital recordings. Temperature-re-
cording devices, such as data loggers,
that record numbers or create other
digital recordings may be used. Such a
device shall record the temperature at
intervals that will assure that the pa-
rameters of the process time and proc-
ess temperature have been met.

(3) Adjustments. The temperature-re-
cording device shall be adjusted with
sufficient frequency to ensure agree-
ment as nearly as possible with, but to
be in no event higher than, the tem-
perature-indicating device during proc-
essing. A means of preventing unau-
thorized changes in adjustment shall
be provided. A lock or a notice from
management posted at or near the tem-
perature-recording device that provides
a warning that only authorized persons
are permitted to make adjustments is a
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satisfactory means of preventing unau-
thorized changes.

(C) Temperature controller. An accu-
rate temperature controller shall be in-
stalled and capable of ensuring that
the desired product sterilization tem-
perature is maintained. Air-operated
temperature controllers should have
adequate filter systems to ensure a
supply of clean, dry air.

(D) Product-to-product regenerators.
When a product-to-product regenerator
is used to heat the cold unsterilized
product entering the sterilizer by
means of a heat exchange system, it
shall be designed, operated, and con-
trolled so that the pressure of the
sterilized product in the regenerator is
greater than the pressure of any
unsterilized product in the regenerator
to ensure that any leakage in the re-
generator is from the sterilized product
into the unsterilized product.

(E) Differential pressure recorder-con-
troller. When a product-to-product re-
generator is used, it shall be equipped
with an accurate differential pressure
recorder-controller. The differential
pressure recorder-controller shall be
accurate to within 2 pounds per square
inch (13.8 Kkilopascals). One pressure
sensor shall be installed at the steri-
lized product regenerator outlet and
the other pressure sensor shall be in-
stalled at the unsterilized product re-
generator inlet. The sensor and re-
corder of the differential pressure re-
corder-controller shall be tested for ac-
curacy against an accurate reference
device upon installation and at least
once every 3 months of operation
thereafter, or more frequently if nec-
essary, to ensure its accuracy.

(I) Analog or graphical recordings. Dif-
ferential pressure recorder-controllers
that create analog or graphical record-
ings may be used. Differential pressure
recorder-controllers that record to
charts shall be used only with the ap-
propriate chart. The scale divisions of
the chart shall not exceed 2 pounds per
square inch (13.8 Kkilopascals) on a
working scale of not more than 20
pounds per square inch per inch of
scale (b5 kilopascals per centimeter).

(2) Digital recordings. Differential
pressure recorder-controllers, such as
data loggers, that record numbers or
create other digital recordings may be
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used. Such differential pressure re-
corder-controllers shall record the dif-
ferential pressure at intervals that will
assure that the minimum differential
pressure is maintained.

(F) Flow control. A flow control de-
vice shall be located upstream from the
holding tube and shall be operated to
maintain the required rate of product
flow. A means of preventing unauthor-
ized flow adjustments shall be pro-
vided. A lock or a notice from manage-
ment posted at or near the flow con-
trolling device that provides a warning
that only authorized persons are per-
mitted to make adjustments is a satis-
factory means of preventing unauthor-
ized changes.

(G) Product holding tube. The product-
sterilizing holding tube shall be de-
signed to give continuous holding of
every particle of food for at least the
minimum holding time specified in the
scheduled process. The holding tube
shall be designed so that no portion of
the tube between the product inlet and
the product outlet can be heated, and
it must be sloped upward at least Via-
inch per foot (2.1 centimeters per
meter).

(H) Flow-diversion systems. If a proc-
essor elects to install a flow-diversion
system, it should be installed in the
product piping located between the
product cooler and the product filler or
aseptic surge tank and should be de-
signed to divert flow away from the
filler or aseptic surge tank automati-
cally. Controls and/or warning systems
should be designed and installed with
necessary sensors and actuators to op-
erate whenever the sterilizing tempera-
ture in the holding tube or pressure dif-
ferential in the product regenerator
drops below specified limits. Flow-di-
version systems should be designed and
operated in accordance with rec-
ommendations of an aseptic processing
and packaging authority.

(I) Equipment downstream from the
holding tube. Product coolers, aseptic
surge tanks, or any other equipment
downstream from the holding tube,
with rotating or reciprocating shafts,
valve stems, instrument connections,
or other such points, are subject to po-
tential entry of microorganisms into
the product. Such locations in the sys-
tem should be equipped with steam
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seals or other effective barriers at the
potential access points. Appropriate
means should be provided to permit the
operator to monitor the performance of
the seals or barriers during operations.

(ii) Operation—(A) Startup. Before the
start of aseptic processing operations
the product sterilizer and all product-
contact surfaces downstream shall be
brought to a condition of commercial
sterility.

(B) Temperature drop in product-steri-
lizing holding tube. When product tem-
perature in the holding tube drops
below the temperature specified in the
scheduled process, product flow should
be diverted away from the filler or
aseptic surge tank by means of a flow-
diversion system. If for any reason
product subjected to a temperature
drop below the scheduled process is
filled into containers, the product shall
be segregated from product that re-
ceived the scheduled process. The proc-
essing deviation shall be handled in ac-
cordance with §113.89. The product
holding tube and any further system
portions affected shall be returned to a
condition of commercial sterility be-
fore product flow is resumed to the
filler or to the aseptic surge tank.

(C) Loss of proper pressures in the re-
generator. When a regenerator is used,
the product may lose sterility when-
ever the pressure of sterilized product
in the regenerator is less than 1 pound
per square inch (6.9 kilopascals) greater
than the pressure of unsterilized prod-
uct in the regenerator. In this case,
product flow should be diverted away
from the filler or aseptic surge tank by
means of the flow-diversion system. If
for any reason the product is filled into
containers, the product shall be seg-
regated from product that received the
scheduled process. The processing devi-
ation shall be handled in accordance
with §113.89. Product flow to the filler
or to the aseptic surge tank shall not
be resumed until the cause of the im-
proper pressure relationships in the re-
generator has been corrected and the
affected system(s) has been returned to
a condition of commercial sterility.

(D) Loss of sterile air pressure or other
protection level in the aseptic surge tank.
When an aseptic surge tank is used,
conditions of commercial sterility may
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be lost when the sterile air over-
pressure or other means of protection
drops below the scheduled process
value. Product flow to and/or from the
aseptic surge tank shall not be re-
sumed until the potentially contami-
nated product in the tank is removed,
and the aseptic surge tank has been re-
turned to a condition of commercial
sterility.

(E) Records. Readings at the following
points shall be observed and recorded
at the start of aseptic packaging oper-
ations and at intervals of sufficient fre-
quency to ensure that these values are
as specified in the scheduled process:
Temperature-indicating device in hold-
ing tube outlet; temperature-recording
device in holding tube outlet; differen-
tial pressure recorder-controller, if a
product-to-product regenerator is used;
product flow rate as established by the
flow control device or as determined by
filling and closing rates and, if an asep-
tic surge tank is used, sterile air pres-
sure or other protection means; and
proper performance of steam seals or
other similar devices. The measure-
ments and recordings should be made
at intervals not to exceed 1 hour.

(2) Container sterilizing, filling, and
closing operation—(i) Equipment—(A) Re-
cording device. The container and clo-
sure sterilization system and product
filling and closing system shall be in-
strumented to demonstrate that the re-
quired sterilization is being accom-
plished continuously. Recording de-
vices shall be used to record, when ap-
plicable, the sterilization media flow
rates, temperature, concentration, or
other factors. When a batch system is
used for container sterilization, the
sterilization conditions shall be re-
corded.

(B) Timing method(s). A method(s)
shall be used either to give the reten-
tion time of containers, and closures if
applicable, in the sterilizing environ-
ment specified in the scheduled proc-
ess, or to control the sterilization cycle
at the rate specified in the scheduled
process. A means of preventing unau-
thorized speed changes must be pro-
vided. A lock or a notice from manage-
ment posted at or near the speed ad-
justing device that provides a warning
that only authorized persons are per-
mitted to make adjustments is a satis-

21 CFR Ch. | (4-1-15 Edition)

factory means of preventing unauthor-
ized changes.

(ii) Operation—(A) Startup. Before the
start of packaging operations, both the
container and closure sterilizing sys-
tem and the product filling and closing
system shall be brought to a condition
of commercial sterility.

(B) Loss of sterility. A system shall be
provided to stop packaging operations,
or alternatively to ensure segregation
of any product packaged when the
packaging conditions fall below sched-
uled processes. Compliance with this
requirement may be accomplished by
diverting product away from the filler,
by preventing containers from entering
the filler, or by other suitable means.
In the event product is packaged under
conditions below those specified in the
scheduled process, all such product
shall be segregated from product that
received the scheduled process. The
processing deviation shall be handled
in accordance with §113.89. In the event
of loss of sterility, the system(s) shall
be returned to a condition of commer-
cial sterility before resuming pack-
aging operations.

(C) Records. Observations and meas-
urements of operating conditions shall
be made and recorded at intervals of
sufficient frequency to ensure that
commercial sterility of the food prod-
uct is being achieved; such measure-
ments shall include the sterilization
media flow rates, temperatures, the
container and closure rates (if applica-
ble) through the sterilizing system, and
the sterilization conditions if a batch
system is used for container steriliza-
tion. The measurements and recordings
should be made at intervals not to ex-
ceed 1 hour.

(3) Incubation. Incubation tests
should be conducted on a representa-
tive sample of containers of product
from each code; records of the test re-
sults should be maintained.

(4) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process. Such measurements
and recordings should be done at inter-
vals not to exceed 15 minutes.
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(h) Equipment and procedures for flame
sterilizers. 'The container conveyor
speed shall be specified in the sched-
uled process. The container conveyor
speed shall be measured and recorded
at the start of operations and at inter-
vals of sufficient frequency to ensure
that the conveyor speed is as specified
in the scheduled process. Such meas-
urements and recordings should be
done at 1-hour intervals. Alternatively,
a recording tachometer may be used to
provide a continuous record of the
speed. A means of preventing changes
in flame intensity and unauthorized
speed changes on the conveyor shall be
provided. A lock or a notice from man-
agement posted at or near the speed
adjusting device that provides a warn-
ing that only authorized persons are
permitted to make adjustments is a
satisfactory means of preventing unau-
thorized changes. The surface tempera-
ture of at least one container from
each conveyor channel shall be meas-
ured and recorded at the entry and at
the end of the holding period at inter-
vals of sufficient frequency to ensure
that the temperatures specified in the
scheduled process are maintained. Such
measurements and recordings should
be done at intervals not to exceed 15
minutes.

(1) Process interruption. In the event
of process interruption wherein the
temperature of the product may have
dropped, an authorized, scheduled
emergency plan approved by a qualified
person having expert knowledge of the
process requirements may be used.

(2) Critical factors. Critical factors
specified in the scheduled process shall
be measured and recorded on the proc-
essing record at intervals of sufficient
frequency to ensure that the factors
are within the limits specified in the
scheduled process.

(1) Equipment and procedures for ther-
mal processing of foods wherein critical
factors such as water activity are used in
conjunction with thermal processing. The
methods and controls used for the man-
ufacture, processing, and packing of
such foods shall be as established in
the scheduled process and shall be op-
erated or administered in a manner
adequate to ensure that the product is
safe. The time and temperature of
processing and other critical factors

§113.60

specified in the scheduled process shall
be measured with instruments having
the accuracy and dependability ade-
quate to ensure that the requirements
of the scheduled process are met. All
measurements shall be made and re-
corded at intervals of sufficient fre-
quency to ensure that the critical fac-
tors are within the limits specified in
the scheduled process.

(j) Other systems. All systems, wheth-
er or not specifically mentioned in this
part, for the thermal processing of low-
acid foods in hermetically sealed con-
tainers shall conform to the applicable
requirements of this part and the
methods and controls used for the man-
ufacture, processing, and packing of
these foods shall be as established in
the scheduled process. These systems
shall be operated or administered in a
manner adequate to ensure that com-
mercial sterility is achieved. Critical
factors specified in the scheduled proc-
ess shall be measured and recorded at
intervals of sufficient frequency to en-
sure that the critical factors are within
the limits specified in the scheduled
process.

[76 FR 11906, Mar. 3, 2011; 76 FR 81363, Dec. 28,
2011]

Subpart D—Control of Compo-
nents, Food Product Con-
tainers, Closures, and In-Proc-
ess Materials

§113.60 Containers.

(a) Closures. Regular observations
shall be maintained during production
runs for gross closure defects. Any such
defects shall be recorded and corrective
action taken and recorded. At intervals
of sufficient frequency to ensure proper
closure, the operator, closure super-
visor, or other qualified container clo-
sure inspection person shall visually
examine either the top seam of a can
randomly selected from each seaming
head or the closure of any other type of
container being used and shall record
the observations made. For double-
seam cans, each can should be exam-
ined for cutover or sharpness, skidding
or deadheading, false seam, droop at
the crossover or lap, and condition of
inside of countersink wall for evidence
of broken chuck. Such measurements
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and recordings should be made at inter-
vals not to exceed 30 minutes. Addi-
tional visual closure inspections shall
be made immediately following a jam
in a closing machine, after closing ma-
chine adjustment, or after startup of a
machine following a prolonged shut-
down. All pertinent observations shall
be recorded. When irregularities are
found, the corrective action shall be re-
corded.

(1) Teardown examinations for dou-
ble-seam cans shall be performed by a
qualified individual and the results
therefrom shall be recorded at inter-
vals of sufficient frequency on enough
containers from each seaming station
to ensure maintenance of seam integ-
rity. Such examinations and recordings
should be made at intervals not to ex-
ceed 4 hours. The results of the tear-
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down examinations shall be recorded
and the corrective action taken, if any,
shall be noted.

(i) Required and optional can seam
measurements:

(a) Micrometer measurement system:

Required Optional

Cover hook

Body hook

Width (length, height)

Tightness (observation for wrinkle)
Thickness

Overlap (by calculation).
Countersink.

(b) Seam scope or projector:

Required Optional
Body hook Width (length, height).
Overlap Cover hook.
Tightness (observation for wrinkle) | Countersink.

Thickness by micrometer

(c) Can double seam terminology:
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(1) ““Crossover’’: The portion of a dou- (2) “Cutover’’: A fracture, sharp bend,
ble seam at the lap. or break in the metal at the top of the

inside portion of the double seam.
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(3) “Deadhead’: A seam which is in-
complete due to chuck spinning in the
countersink.

(4) “‘Droop”: Smooth projection of
double seam below bottom of normal
seam.

(5) “‘False seam’”: A small seam
breakdown where the cover hook and
the body hook are not overlapped.

(6) “Lap’: Two thicknesses of mate-
rial bonded together.

(ii) Two measurements at different
locations, excluding the side seam,
shall be made for each double seam
characteristic if a seam scope or seam
projector is used. When a micrometer
is used, three measurements shall be
made at points approximately 120°
apart, excluding the side seam.

(iii) Overlap length can be calculated
by the following formula:

The theoretical
length=CH+BH+T - W, where
CH=cover hook
BH=body hook

T=cover thickness, and
W=seam width (height, length)

(2) For glass containers with vacuum
closures, capper efficiency must be
checked by a measurement of the cold
water vacuum. This shall be done be-
fore actual filling operations, and the
results shall be recorded.

(3) For closures other than double
seams and glass containers, appro-
priate detailed inspections and tests
shall be conducted by qualified per-
sonnel at intervals of sufficient fre-
quency to ensure proper closing ma-
chine performance and consistently re-
liable hermetic seal production.
Records of such tests shall be main-
tained.

(b) Cooling water. Container cooling
water shall be chlorinated or otherwise
sanitized as necessary for cooling ca-
nals and for recirculated water sup-
plies. There should be a measurable re-
sidual of the sanitizer employed at the
water discharge point of the container
cooler.

(c) Coding. Bach hermetically sealed
container of low-acid processed food
shall be marked with an identifying
code that shall be permanently visible
to the naked eye. When the container
does not permit the code to be em-
bossed or inked, the label may be leg-

overlap
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ibly perforated or otherwise marked, if
the label is securely affixed to the
product container. The required identi-
fication shall identify in code the es-
tablishment where packed, the product
contained therein, the year packed, the
day packed, and the period during
which packed. The packing period code
shall be changed with sufficient fre-
quency to enable ready identification
of lots during their sale and distribu-
tion. Codes may be changed on the
basis of one of the following: intervals
of 4 to 5 hours; personnel shift changes;
or batches, as long as the containers
that constitute the batch do not extend
over a period of more than one per-
sonnel shift.

(d) Postprocess handling. Container
handling equipment used in handling
filled containers shall be designed, con-
structed, and operated to preserve the
can seam or other container closure in-
tegrity. Container handling equipment,
including automated and non-auto-
mated equipment, shall be checked
with sufficient frequency and repaired
or replaced as necessary to prevent
damage to containers and container
closures. When cans are handled on
belt conveyors, the conveyors should
be constructed to minimize contact by
the belt with the double seam, i.e., cans
should not be rolled on the double
seam. All worn and frayed belting, can
retarders, cushions, etc. should be re-
placed with new nonporous material.
All tracks and belts that come into
contact with the can seams should be
thoroughly scrubbed and sanitized at
intervals of sufficient frequency to
avoid product contamination.

[44 FR 16215, Mar. 16, 1979, as amended at 76
FR 11922, Mar. 3, 2011]

Subpart E—Production and
Process Controls

§113.81 Product preparation.

(a) Before using raw materials and
ingredients susceptible to micro-
biological contamination, the proc-
essor shall ensure that those materials
and ingredients are suitable for use in
processing low-acid food. Compliance
with this requirement may be accom-
plished by receiving the raw materials
and ingredients under a supplier’s
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guarantee that they are suitable for
use, by examining them for their
microbiological condition, or by other
acceptable means.

(b) Blanching by heat, when required
in the preparation of food for canning,
should be effected by heating the food
to the required temperature, holding it
at this temperature for the required
time, and then either rapidly cooling
the food or passing it to subsequent
processing without delay.
Thermophilic growth and contamina-
tion in blanchers should be minimized
by the use of adequate operating tem-
peratures and by cleaning. If the
blanched food product is washed before
filling, potable water should be used.

(c) The filling of containers, either
mechanically or by hand, shall be con-
trolled so as to ensure that the filling
requirements specified in the scheduled
process are met.

(d) The exhausting of containers for
the removal of air shall be controlled
s0 as to meet the conditions for which
the process was designed. Compliance
with the requirement may be accom-
plished by heat exhausting, mechanical
exhausting, hot brining, or steam in-
jection.

(e) When the maintenance of pH
(above 4.6) of a normally low-acid food
is a basis for a scheduled process, there
shall be careful supervision to ensure
that the equilibrium pH of the finished
product meets that of the scheduled
process. The methodology described in
§114.90 of this chapter should be used.

(f) When the scheduled process sets
forth critical factors to prevent the
growth of microorganisms not de-
stroyed by the thermal process, the
factors shall be carefully controlled to
ensure that the limits established in
the scheduled process are not exceeded.
When normally low-acid foods require
sufficient solute to permit safe proc-
essing at low temperatures, such as in
boiling water, there shall be careful su-
pervision to ensure that the equi-
librium water activity (a.,) of the fin-
ished product meets that of the sched-
uled process. The scheduled thermal
processes for foods having an a, great-
er than 0.85 and less than the a, that
would allow the growth of spores of
microorganisms of public health sig-
nificance shall be sufficient to render

§113.83

the food free of microorganisms capa-
ble of reproducing in the food under
normal nonrefrigerated conditions of
storage and distribution.

§113.83 Establishing scheduled proc-
esses.

Scheduled processes for low-acid
foods shall be established by qualified
persons having expert knowledge of
thermal processing requirements for
low-acid foods in hermetically sealed
containers and having adequate facili-
ties for making such determinations.
The type, range, and combination of
variations encountered in commercial
production shall be adequately pro-
vided for in establishing the scheduled
process. Variations include those that
occur due to seasonal or growing fluc-
tuations, variety differences, supplier
processes, reprocessing, and mixing a
batch of processed product with the
same unprocessed product before it is
processed. Critical factors, e.g., min-
imum headspace, consistency, max-
imum fill-in or drained weight, a., etc.,
that may affect the scheduled process,
shall be specified in the scheduled proc-
ess. Acceptable scientific methods of
establishing heat sterilization proc-
esses shall include, when necessary,
but shall not be limited to, the use of
microbial thermal death time data,
process calculations based on product
heat penetration data, and inoculated
packs. Calculation shall be performed
according to procedures recognized by
competent processing authorities. If in-
cubation tests are necessary for proc-
ess confirmation, they shall include
containers from test trials and from
actual commercial production runs
during the period of instituting the
process. The incubation tests for con-
firmation of the scheduled processes
should include the containers from the
test trials and a number of containers
from each of four or more actual com-
mercial production runs. The number
of containers from actual commercial
production runs should be determined
on the basis of recognized scientific
methods to be of a size sufficient to en-
sure the adequacy of the process. Com-
plete records covering all aspects of
the establishment of the process and
associated incubation tests shall be
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prepared and shall be permanently re-
tained by the person or organization
making the determination.

[76 FR 11922, Mar. 3, 2011]

§113.87 Operations
processing room.

(a) Operating processes and retort
venting procedures to be used for each
product and container size being
packed shall either be posted in a con-
spicuous place near the processing
equipment or be made readily available
to the retort or processing system op-
erator and any duly authorized em-
ployee of the Food and Drug Adminis-
tration. Scheduled processes must be
made readily available to the super-
visor and any duly authorized em-
ployee of the Food and Drug Adminis-
tration.

(b) A system for product traffic con-
trol in the retort room shall be estab-
lished to prevent unretorted product
from bypassing the retort process.
Each retort basket, truck, car, or crate
used to hold containers in a retort, or
one or more containers therein, shall,
if it contains any retorted food prod-
uct, be plainly and conspicuously
marked with a heat-sensitive indicator,
or by other effective means that will
indicate visually, to thermal proc-
essing personnel, those units that have
been retorted. A visual check shall be
performed to determine whether or not
the appropriate change has occurred in
the heat-sensitive indicator as a result
of retorting for all retort baskets,
trucks, cars, or crates, to ensure that
each unit of product has been retorted.
A record of these checks should be
made.

(¢c) The initial temperature of the
contents of the containers to be proc-
essed shall be accurately determined
and recorded with sufficient frequency
to ensure that the temperature of the
product is no lower than the minimum
initial temperature specified in the
scheduled process. For those operations
that use water during the filling of the
retort or during processing, provision
shall be made to ensure that the water
will not, before the start of each ther-
mal process, lower the initial tempera-
ture of the product below that specified
in the scheduled process. The tempera-
ture-indicating device used to deter-

in the thermal
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mine the initial temperature shall be
tested for accuracy against a reference
device for which the accuracy is trace-
able to a National Institute of Stand-
ards and Technology (NIST), or other
national metrology institute, standard
reference device, by appropriate stand-
ard procedures, with sufficient fre-
quency to ensure that initial tempera-
ture measurements are accurate.
Records of the accuracy of the tem-
perature-indicating device and of a ref-
erence device that is maintained by the
processor shall be established and
maintained in accordance with
§113.100(c) and (d).

(d) Timing devices used in recording
thermal process time information shall
be accurate to the extent needed to en-
sure that the processing time and vent-
ing time specified in the scheduled
process are achieved. Pocket or wrist
watches are not considered satisfactory
for timing purposes. Digital clocks
may be used if the operating process
and the venting schedule have a 1-
minute or greater safety factor over
the scheduled process.

(e) Clock times on temperature-re-
cording device records shall reasonably
correspond to the time of day on the
processing records to provide correla-
tion of these records.

(f) The steam supply to the thermal
processing system shall be adequate to
the extent needed to ensure that suffi-
cient steam pressure is maintained
during thermal processing, regardless
of other demands of steam by the
plant.

(g) If mufflers are used on bleeders or
vent systems, evidence that the bleed-
ers or vents are operated in a manner
that does not significantly impede the
removal of air shall be kept on file.
This evidence may be in the form of
heat distribution data or other satis-
factory evidence such as a letter from
the manufacturer, the designer, or a
competent processing authority.

[44 FR 16215, Mar. 16, 1979, as amended at 76
FR 11923, Mar. 3, 2011]

§113.89 Deviations in processing, vent-
ing, or control of critical factors.
Whenever any process is less than the
scheduled process or when critical fac-
tors are out of control for any low-acid
food or container system as disclosed
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from records by processor check or oth-
erwise, the commerical processor of
that low-acid food shall either fully re-
process that portion of the production
involved, keeping full records of the re-
processing conditions or, alternatively,
must set aside that portion of the prod-
uct involved for further evaluation as
to any potential public health signifi-
cance. Such evaluation shall be made
by a competent processing authority
and shall be in accordance with proce-
dures recognized by competent proc-
essing authorities as being adequate to
detect any potential hazard to public
health. Unless this evaluation dem-
onstrates that the product had been
given a thermal process that rendered
it free of microorganisms of potential
public health significance, the product
set aside shall be either fully reproc-
essed to render it commercially sterile
or destroyed. A record shall be made of
the evaluation procedures used and the
results. Either upon completion of full
reprocessing and the attainment of
commerical sterility or after the deter-
mination that no significant potential
for public health hazard exists, that
portion of the product involved may be
shipped in normal distribution. Other-
wise, the portion of the product in-
volved shall be destroyed. All process
deviations involving a failure to satisfy
the minimum requirements of the
scheduled process, including emer-
gencies arising from a jam or break-
down of a continuous agitating retort
necessitating cooling the retort for re-
pairs, shall be recorded and made the
subject of a separate file (or a log iden-
tifying the appropriate data) detailing
those deviations and the actions taken.

Subpart F—Records and Reports

§113.100 Processing and production
records.

(a) Processing and production infor-
mation shall be entered at the time it
is observed by the retort or processing
system operator, or other designated
person, on forms that include the prod-
uct, the code number, the date, the re-
tort or processing system number, the
size of container, the approximate
number of containers per coding inter-
val, the initial temperature, the actual
processing time, the temperature-indi-

§113.100

cating device and temperature-record-
ing device readings, and other appro-
priate processing data. Closing ma-
chine vacuum in vacuum-packed prod-
ucts, maximum fill-in or drained
weight, or other critical factors speci-
fied in the scheduled process shall also
be recorded. In addition, the following
records shall be maintained:

(1) Still retorts. Time steam on; time
temperature up to processing tempera-
ture; time steam off; venting time and
temperature to which vented.

(2) Agitating retorts. Functioning of
condensate bleeder; retort speed; and,
when specified in the scheduled proc-
ess, headspace, consistency, maximum
drained weight, minimum net weight,
and percent solids.

(3) Hydrostatic retorts. The tempera-
ture in the steam chamber between the
steam-water interface and the lowest
container position; speed of the con-
tainer conveyor chain; and, when the
scheduled process specifies mainte-
nance of particular temperatures in the
hydrostatic water legs, the tempera-
tures near the top and the bottom of
each hydrostatic water leg.

(4) Aseptic processing and packaging
systems. Product temperature in the
holding tube outlet as indicated by the
temperature-indicating device and the
temperature-recording device; differen-
tial pressure as indicated by the dif-
ferential pressure recorder-controller,
if a product-to-product regenerator is
used; product flow rate, as determined
by the flow controlling device or by
filling and closing rates; sterilization
media flow rate or temperature or
both; retention time of containers, and
closures when applicable, in the steri-
lizing environment; and, when a batch
system is used for container and/or clo-
sure sterilization, sterilization cycle
times and temperatures.

(b) Flame sterilizers. Container con-
veyor speed; surface temperature at
the beginning and at the end of the
holding period; nature of container.

(6) Food preservation methods wherein
critical factors such as water activity are
used in conjunction with thermal proc-
essing. Product formulation and sched-
uled processes used, including the ther-
mal process, its associated critical fac-
tors, as well as other critical factors,
and results of a,, determinations.
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(7T) Other systems. Critical factors
specified in the formulation of the
product or in the scheduled process.

(b) Temperature-recording device
records shall be identified by date, re-
tort number, and other data as nec-
essary, so they can be correlated with
the record of lots processed. Each entry
on the processing and production
records shall be made by the retort or
processing system operator, or other
designated person, at the time the spe-
cific retort or processing system condi-
tion or operation occurs, and this re-
tort or processing system operator or
other designated person shall sign or
initial each record form. Not later than
1 working day after the actual process,
and before shipment or release for dis-
tribution, a representative of plant
management who is qualified by suit-
able training or experience shall review
all processing and production records
for completeness and to ensure that
the product received the scheduled
process. The records, including tem-
perature-recording device records,
shall be signed or initialed and dated
by the reviewer.

(c) Records of the accuracy of a tem-
perature-indicating device shall in-
clude:

(1) A reference to the tag, seal, or
other means of identity used by the
processor to identify the temperature-
indicating device;

(2) The name of the manufacturer of
the temperature-indicating device;

(3) The identity of the reference de-
vice, equipment, and procedures used
for the accuracy test and to adjust the
temperature-indicating device or, if an
outside facility is used to conduct the
accuracy test for the temperature-indi-
cating device, a guarantee, certificate
of accuracy, certificate of calibration,
or other document from the facility
that includes a statement or other doc-
umentation regarding the traceability
of the accuracy to a National Institute
of Standards and Technology (NIST) or
other national metrology institute
standard;

(4) The identity of the person or facil-
ity that performed the accuracy test
and adjusted or calibrated the tempera-
ture-indicating device;
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(5) The date and results of each accu-
racy test, including the amount of cali-
bration adjustment; and

(6) The date on or before which the
next accuracy test must be performed.

(d) Records of the accuracy of a ref-
erence device maintained by the proc-
essor shall include:

(1) A reference to the tag, seal, or
other means of identity used by the
processor to identify the reference de-
vice;

(2) The name of the manufacturer of
the reference device;

(3) The identity of the equipment and
reference to procedures used for the ac-
curacy test and to adjust or calibrate
the reference device or, if an outside
facility is used to conduct the accuracy
test for the reference device, a guar-
antee, certificate of accuracy, certifi-
cate of calibration, or other document
from the facility that includes a state-
ment or other documentation regard-
ing the traceability of the accuracy to
a NIST or other national metrology in-
stitute standard;

(4) The identity of the person or facil-
ity that performed the accuracy test
and adjusted or calibrated the ref-
erence device;

(5) The date and results of each accu-
racy test, including the amount of cali-
bration adjustment; and

(6) The date on or before which the
next accuracy test must be performed.

(e) Records of all container closure
examinations shall specify the product
code, the date and time of container
closure inspections, the measurements
obtained, and all corrective actions
taken. Records shall be signed or ini-
tialed by the container closure inspec-
tor and reviewed by management with
sufficient frequency to ensure that the
containers are hermetically sealed.
The records shall be signed or initialed
and dated by the reviewer.

(f) Records shall be maintained to
identify the initial distribution of the
finished product to facilitate, when
necessary, the segregation of specific
food lots that may have become con-
taminated or otherwise rendered unfit
for their intended use.

(g) Copies of all records provided for
in this part, except those required
under §113.83 establishing scheduled
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processes, shall be retained at the proc-
essing plant for a period of not less
than 1 year from the date of manufac-
ture, and at the processing plant or
other reasonably accessible location
for an additional 2 years. If, during the
first year of the 3-year record-retention
period, the processing plant is closed
for a prolonged period between sea-
sonal packs, the records may be trans-
ferred to some other reasonably acces-
sible location at the end of the sea-
sonal pack.

(h) Records of this part may be main-
tained electronically, provided they
are in compliance with part 11 of this
chapter.

[44 FR 16215, Mar. 16, 1979, as amended at 76
FR 11923, Mar. 3, 2011]

PART 114—ACIDIFIED FOODS

Subpart A—General Provisions

Sec.

114.3 Definitions.

114.5 Current good manufacturing practices.
114.10 Personnel.

Subparts B-D [Reserved]

Subpart E—Production and Process
Controls

114.80 Processes and controls.

114.83 Establishing scheduled processes.

114.89 Deviations from scheduled proce-
dures.

114.90 Methodology.

Subpart F—Records and Reports

114.100 Records.

AUTHORITY: 21 U.S.C. 342, 371, 374; 42 U.S.C.
264.

SOURCE: 44 FR 16235, Mar. 16, 1979, unless
otherwise noted.

Subpart A—General Provisions

§114.3 Definitions.

For the purposes of this part, the fol-
lowing definitions apply.

(a) Acid foods means foods that have
a natural pH of 4.6 or below.

(b) Acidified foods means low-acid
foods to which acid(s) or acid food(s)
are added; these foods include, but are
not limited to, beans, cucumbers, cab-
bage, artichokes, cauliflower, pud-
dings, peppers, tropical fruits, and fish,

§114.5

singly or in any combination. They
have a water activity (aw) greater than
0.85 and have a finished equilibrium pH
of 4.6 or below. These foods may be
called, or may purport to be, ‘“‘pickles”

or ‘‘pickled . Carbonated bev-
erages, jams, jellies, preserves, acid
foods (including such foods as stand-
ardized and nonstandardized food

dressings and condiment sauces) that
contain small amounts of low-acid
food(s) and have a resultant finished
equilibrium pH that does not signifi-
cantly differ from that of the predomi-
nant acid or acid food, and foods that
are stored, distributed, and retailed
under refrigeration are excluded from
the coverage of this part.

(¢c) Lot means the product produced
during a period indicated by a specific
code.

(d) Low-acid foods means any foods,
other than alcoholic beverages, with a
finished equilibrium pH greater than
4.6 and a water activity (a,) greater
than 0.85. Tomatoes and tomato prod-
ucts having a finished equilibrium pH
less than 4.7 are not classed as low-acid
foods.

(e) Scheduled process means the proc-
ess selected by a processor as adequate
for use under the conditions of manu-
facture for a food in achieving and
maintaining a food that will not per-
mit the growth of microorganisms hav-
ing public health significance. It in-
cludes control of pH and other critical
factors equivalent to the process estab-
lished by a competent processing au-

thority.

(f) Shall is used to state mandatory
requirements.

(g) Should is used to state rec-

ommended or advisory procedures or to
identify recommended equipment.

(h) Water activity (aw) is a measure of
the free moisture in a product and is
the quotient of the water vapor pres-
sure of the substance divided by the
vapor pressure of pure water at the
same temperature.

[44 FR 16235, Mar. 16, 1979, as amended at 61
FR 14245, Apr. 1, 1996]

§114.5 Current good manufacturing
practice.
The criteria in §§114.10, 114.80, 114.83,
114.89, and 114.100, as well as the cri-
teria in part 110 of this chapter, apply
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in determining whether an article of
acidified food is adulterated (1) within
the meaning of section 402(a)(3) of the
act (21 U.S.C. 342(a)(3)) in that it has
been manufactured under such condi-
tions that it is unfit for food, or (2)
within the meaning of section 402(a)(4)
of the act (21 U.S.C. 342(a)(4)) in that it
has been prepared, packed, or held
under insanitary conditions whereby it
may have become contaminated with
filth, or whereby it may have been ren-
dered injurious to health.

§114.10 Personnel.

All operators of processing and pack-
aging systems shall be under the oper-
ating supervisions of a person who has
attended a school approved by the
Commissioner for giving instruction in
food-handling techniques, food-protec-
tion principles, personal hygiene and
plant sanitation practices, pH controls
and critical factors in acidification,
and who has been identified by that
school as having satisfactorily com-
pleted the prescribed course of instruc-
tion. The Commissioner will consider
students who have satisfactorily com-
pleted the required portions of the
courses presented under §108.35 and
part 113 of this chapter before March
16, 1979, to be in compliance with the
requirement of this section.

Subparts B-D [Reserved]

Subpart E—Production and
Process Controls

§114.80 Processes and controls.

(a) Processing operations. The manu-
facturer shall employ appropriate qual-
ity control procedures to ensure that
finished foods do not present a health
hazard.

(1) Acidified foods shall be so manu-
factured, processed, and packaged that
a finished equilibrium pH value of 4.6
or lower is achieved within the time
designated in the scheduled process and
maintained in all finished foods. Manu-
facturing shall be in accordance with
the scheduled process. Acidified foods
shall be thermally processed to an ex-
tent that is sufficient to destroy the
vegetative cells of microorganisms of
public health significance and those of
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nonhealth significance capable of re-
producing in the food under the condi-
tions in which the food is stored, dis-
tributed, retailed and held by the user.
Permitted preservatives may be used
to inhibit reproduction of microorga-
nisms of nonhealth significance (in lieu
of thermal processing).

(2) Sufficient control, including fre-
quent testing and recording of results,
shall be exercised so that the finished
equilibrium pH values for acidified
foods are not higher than 4.6. Measure-
ment of acidity of foods in-process may
be made by potentiometric methods,
titratable acidity, or colorimetric
methods. If the finished equilibrium pH
of the food is above 4.0, the measure-
ment of the finished equilibrium pH
shall be by a potentiometric method,
and the in-process measurements by ti-
tration or colorimetry shall be related
to the finished equilibrium pH. If the
finished equilibrium pH is 4.0 or below,
then the measurement of acidity of the
final product may be made by any suit-
able method. Special care should be
taken when food ingredients have been
subjected to lye, lime, or similar high
pPH materials.

(3) Procedures for acidification to at-
tain acceptable equilibrium pH levels
in the final food include, but are not
limited to, the following:

(i) Blanching of the food ingredients
in acidified aqueous solutions.

(ii) Immersion of the blanched food
in acid solutions. Although immersion
of food in an acid solution is a satisfac-
tory method for acidification, care
must be taken to ensure that the acid
concentration is properly maintained.

(iii) Direct batch acidification, which
can be achieved by adding a known
amount of an acid solution to a speci-
fied amount of food during acidifica-
tion.

(iv) Direct addition of a predeter-
mined amount of acid to individual
containers during production. Liquid
acids are generally more effective than
solid or pelleted acids. Care must be
taken to ensure that the proper
amount of acid is added to each con-
tainer.

(v) Addition of acid foods to low-acid
foods in controlled proportions to con-
form to specific formulations.
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(4) Testing and examinations of con-
tainers shall occur often enough to en-
sure that the container suitably pro-
tects the food from leakage or con-
tamination.

(b) Coding. Each container or product
shall be marked with an identifying
code permanently visible to the naked
eye. If the container does not permit
the code to be embossed or inked, the
label may be legibly perforated or oth-
erwise marked, as long as the label is
securely affixed to the product con-
tainer. The required identification
shall specify in code the establishment
where the product was packed, the
product contained therein, and the
year, day, and period during which it
was packed. The packing period code
shall be changed often enough to en-
able ready identification of lots during
their sale and distribution. Codes may
be changed periodically on one of the
following bases: intervals of 4 to 5
hours; personnel shift changes; or
batches, as long as the containers con-
stituting the batch do not represent
those processed during more than one
personnel shift.

§114.83 Establishing scheduled proc-
esses.

The scheduled process shall be estab-
lished by a qualified person who has ex-
pert knowledge acquired through ap-
propriate training and experience in
the acidification and processing of
acidified foods.

§114.89 Deviations
processes.

Whenever any process operation devi-
ates from the scheduled process for any
acidified food and/or the equilibrium
pH of the finished product is higher
than 4.6, the commercial processor of
the acidified food shall either: (a) Fully
reprocess that portion of the food by a
process established by a competent
processing authority as adequate to en-
sure a safe product; (b) thermally proc-
ess it as a low-acid food under part 113
of this chapter; or (c) set aside that
portion of the food involved for further
evaluation as to any potential public
health significance. The evaluation
shall be made by a competent proc-
essing authority and shall be in accord-
ance with procedures recognized by

from scheduled

§114.90

competent processing authorities as
being adequate to detect any potential
hazard to public health. Unless the
evaluation demonstrates that the food
has undergone a process that has ren-
dered it safe, the food set aside shall ei-
ther be fully reprocessed to render it
safe, or be destroyed. A record shall be
made of the procedures used in the
evaluation and the results. Either upon
completion of full reprocessing and the
attainment of a safe food, or after the
determination that no significant po-
tential for public health hazard exists,
that portion of the food involved may
be shipped in normal distribution. Oth-
erwise, the portion of the food involved
shall be destroyed.

§114.90 Methodology.

Methods that may be used to deter-
mine pH or acidity for acidified foods
include, but are not limited to, the fol-
lowing:

(a) Potentiometric method for the deter-
mination of pH—(1) Principles. The term
“pH”’ is used to designate the intensity
or degree of acidity. The value of pH,
the logarithm of the reciprocal of the
hydrogen ion concentration in solu-
tion, is determined by measuring the
difference in potential between two
electrodes immersed in a sample solu-
tion. A suitable system consists of a
potentiometer, a glass electrode, and a
reference electrode. A precise pH deter-
mination can be made by making an
electromotive force (emf) measurement
of a standard buffer solution whose pH
is known, and then comparing that
measurement to an emf measurement
of a sample of the solution to be tested.

(2) Instruments. The primary instru-
ment for use in pH determination is
the pH meter or potentiometer. For
most work, an instrument with a di-
rect-reading pH scale is necessary. Bat-
tery and line-operated instruments are
available commercially. If the line
voltage is unstable, line-operated in-
struments should be fitted with voltage
regulators to eliminate drifting of
meter-scale readings. Batteries should
be checked frequently to ensure proper
operation of battery operated instru-
ments. An instrument using an ex-
panded unit scale or a digital readout
system is preferred since it allows
more precise measurements.
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(3) Electrodes. The typical pH meter is
equipped with a glass membrane elec-
trode and a reference electrode or a
single probe combination electrode.
Various types of electrodes designed
for specific uses are available. The
most commonly used reference elec-
trode is the calomel electrode, which
incorporates a salt bridge filled with
saturated potassium chloride solution.

(i) Care and use of electrodes. Calomel
electrodes should be kept filled with
saturated potassium chloride solution
or other solution specified by the man-
ufacturer because they may become
damaged if they are allowed to dry out.
For best results, electrodes should be
soaked in buffer solution, distilled or
deionized water, or other liquid speci-
fied by the manufacturer for several
hours before using and kept ready by
storing with tips immersed in distilled
water or in buffer solution used for
standardization. Electrodes should be
rinsed with water before immersing in
the standard buffers and rinsed with
water or the solution to be measured
next between sample determinations. A
lag in meter response may indicate
aging effects or fouling of the elec-
trodes, and cleaning and rejuvenation
of the electrodes may be necessary and
may be accomplished by placing the
electrodes in 0.1 molar sodium hydrox-
ide solution for 1 minute and then
transferring them to 0.1 molar hydro-
chloric acid solution for 1 minute. The
cycle should be repeated two times,
ending with the electrodes in the acid
solution. The electrodes should then be
thoroughly rinsed with water and blot-
ted with soft tissue before proceeding
with the standardization.

(i1) Temperature. To obtain accurate
results, a uniform temperature should
be maintained for the electrodes, the
standard buffer solutions, and the sam-
ples. Tests should be made at a tem-
perature between 20° and 30 °C, the op-
timum being 25 °C. Any temperature
determinations made without meter
compensation may affect pH values. An
automatic temperature compensator
may be used.

(iii) Accuracy. The accuracy of most
pH meters is stated to be approxi-
mately 0.1 pH unit, and reproducibility
is usually +0.06 pH unit or less. Some
meters permit the expansion of any pH
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unit range to cover the entire scale and
have an accuracy of approximately
+0.01 pH unit and a reproducibility of
+0.005 pH units.

(4) General procedure for determining
pH. When operating an instrument, the
operator should use the manufacturer’s
instructions and should observe the fol-
lowing techniques for pH determina-
tions:

(i) Switch the instrument on and
allow the electronic components to
warm up and stabilize before pro-
ceeding.

(ii) Standardize the instrument and
electrodes with commercially prepared
standard 4.0 pH buffer or with freshly
prepared 0.05 molar potassium acid
phthalate buffer solution prepared as
outlined in ‘“‘Official Methods of Anal-
ysis of the Association of Official Ana-
lytical Chemists” (AOAC), 13th Ed.
(1980), section 50.007(c), under ‘‘Buffer
Solutions for Calibration of pH Equip-
ment—Official Final Action,” which is
incorporated by reference. Copies may
be obtained from the AOAC INTER-
NATIONAL, 481 North Frederick Ave.,
suite 500, Gaithersburg, MD 20877, or
may be examined at the National Ar-
chives and Records Administration
(NARA). For information on the avail-
ability of this material at NARA, call
202-741-6030, or go to: http:/
www.archives.gov/federal register/
code of federal regulations/
ibr _locations.html. Note the tempera-
ture of the buffer solution and set the
temperature compensator control at
the observed temperature (room tem-
perature is near 25 °C).

(iii) Rinse the electrodes with water
and blot, but do not wipe, with soft tis-
sue.

(iv) Immerse the tips in the buffer so-
lution and take the pH reading, allow-
ing about 1 minute for the meter to
stabilize. Adjust the standardization
control so that the meter reading cor-
responds to the pH of the known buffer
(for example, 4.0) for the temperature
observed. Rinse the electrodes with
water and blot with soft tissue. Repeat
procedure with fresh portions of buffer
solution until the instrument remains
in balance on two successive trials. To
check the operation of the pH meter,
check the pH reading using another
standard buffer such as one having a
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pH of 7.0, or check it with freshly pre-
pared 0.025 molar phosphate solution
prepared as outlined in the AOAC, 13th
Ed. (1980), section 50.007(e), which is in-
corporated by reference. The avail-
ability of this incorporation by ref-
erence is given in paragraph (a)(4)(ii) of
this section. Expanded scale pH meters
may be checked with pH 3.0 or pH 5.0
standard buffers. Buffers and instru-
ments can be further checked by com-
parison with values obtained with a
second properly standardized instru-
ment.

(v) Indicating electrodes may be
checked for proper operation by first
using an acid buffer and then a base
buffer. First standardize the electrodes
using a pH 4.0 buffer at or near 25 °C.
Standardization control should be ad-
justed so that the meter reads exactly
4.0. Electrodes should be rinsed with
water, then blotted and immersed in a
pH 9.18 borax buffer prepared as out-
lined in the AOAC, 13th Ed. (1980), sec-
tion 50.007(f), which is incorporated by
reference. The availability of this in-
corporation by reference is given in
paragraph (a)(4)(ii) of this section. The
pH reading should be within +0.3 units
of the 9.18 value.

(vi) The pH meter can be tested for
proper operation by shorting the glass
and reference electrode inputs, thereby
reducing the voltage to zero. In some
meters this shorting is done by switch-
ing the instrument to standby, and in
other instruments by use of a shorting
strap. With the instrument shorted
out, standardization control should be
turned from one extreme to another.
This operation should produce a deflec-
tion greater than +1.5 pH unit from
center scale.

(5) Determining pH on samples. (i) Ad-
just the temperature of the sample to
room temperature (256 °C), and set the
temperature compensator control to
the observed temperature. With some
expanded scale instruments, the sam-
ple temperature must be the same as
the temperature of the buffer solution
used for the standardization.

(ii) Rinse and blot the electrodes. Im-
merse the electrodes in the sample and
take the pH reading, allowing 1 minute
for the meter to stabilize. Rinse and
blot the electrodes and repeat on a
fresh portion of sample. Oil and grease

§114.90

from the samples may coat the elec-
trodes; therefore, it is advisable to
clean and standardize the instrument
frequently. When oily samples cause
fouling problems, it may become nec-
essary to rinse the electrodes with
ethyl ether.

(iii) Determine two pH values on the
well-mixed sample. These readings
should agree with one another to indi-
cate that the sample is homogeneous.
Report values to the nearest 0.05 pH
unit.

(6) Preparation of samples. Some food
products may consist of a mixture of
liquid and solid components that differ
in acidity. Other food products may be
semisolid in character. The following
are examples of preparation procedures
for pH testing for each of these cat-
egories:

(i) Liquid and solid component mix-
tures. Drain the contents of the con-
tainer for 2 minutes on a U.S. standard
No. 8 sieve (preferably stainless steel)
inclined at a 17- to 20-degree angle.
Record weight of the liquid and solid
portions and retain each portion sepa-
rately.

(a) If the liquid contains sufficient
oil to cause electrode fouling, separate
the layers with a separatory funnel and
retain the aqueous layer. The oil layer
may be discarded. Adjust the tempera-
ture of the aqueous layer to 25 °C and
determine its pH.

(b) Remove the drained solids from
the sieve, blend to a uniform paste, ad-
just the temperature of the paste to 25
°C and determine its pH.

(¢) Mix aliquots of solid and liquid
fractions in the same ratio as found in
the original container and blend to a
uniform consistency. Adjust the tem-
perature of the blend to 25 °C and de-
termine the equilibriated pH. Alter-
natively, blend the entire contents of
the container to a uniform paste, ad-
just the temperature of the paste to 25
°C, and determine the equilibriated pH.

(i1) Marinated oil products. Separate
the oil from the solid product. Blend
the solid in a blender to a paste con-
sistency; it may become necessary to
add a small amount of distilled water
to some samples to facilitate the
blending. A small amount of added
water will not alter the pH of most
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food products, but caution must be ex-
ercised concerning poorly buffered
foods. No more than 20 milliliters of
distilled water should be added to each
100 grams of product. Determine the pH
by immersing electrodes in the pre-
pared paste after adjusting the tem-
perature to 25 °C.

(iii) Semisolid products. Food products
of a semisolid consistency, such as pud-
dings, potato salad, etc., may be blend-
ed to a paste consistency, and the pH
may be determined on the prepared
paste. If more fluidity is required, 10 to
20 milliliters of distilled water may be
added to 100 grams of product. Adjust
the temperature of the prepared paste
to 25 °C and determine its pH.

(iv) Special product mixtures. For spe-
cial product mixtures such as anti-
pasto, pour off the oil, blend the re-
maining product to a paste, and deter-
mine the pH of the blended paste. If
more fluidity is required, add 10 to 20
milliliters of distilled water to each 100
grams of product and blend. Adjust the
temperature of the prepared paste to 25
°C and determine its pH.

(T) Process pH determination. Obtain
sample portions of material for pH de-
termination.

(i) For process liquids, adjust the
temperature of the liquid to 25 °C and
determine the pH by immersing the
electrodes in the liquid.

(ii) Drain solid materials on a sieve
and blend to a workable paste. Adjust
the temperature of the prepared paste
to 25 °C and determine its pH.

(iii) If enough solid materials are
available to make a paste, blend rep-
resentative aliquots of liquid and solid
materials to a workable paste. Adjust
the temperature of the prepared paste
to 25 °C and determine the equilibrated
pH. Alternatively, blend the entire con-
tents of the container to a uniform
paste, adjust the temperature of the
paste to 25 °C, and determine the
equilibrated pH.

(b) Colorimetric methods for the deter-
mination of pH. This method may be
used in lieu of the potentiometric
method if the pH is 4.0 or lower.

(1) Principle. The colorimetric method
for pH involves the use of indicator
dyes in solutions that gradually change
color over limited pH ranges. An indi-
cator that has the greatest color
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change at approximately the pH of the
sample being tested is selected. The pH
is determined by the color of the indi-
cator when exposed to the sample
under test.

(2) Indicator solutions. Most indicator
solutions are prepared as a 0.04 percent
solution of the indicator dye in alco-
hol. In testing, a few drops of indicator
solution are added to 10-milliliter por-
tions of the sample solution. Colors
should be compared using a bright
background. Approximate determina-
tions can be made on white porcelain
spot plates, the test colors being com-
pared thereon with a set of color stand-
ards. More accurate colorimetric tests
can be made using a comparator block
fitted with sets of tubes of standard in-
dicator solutions of known pH.

(3) Indicator paper. A paper tape
treated with indicator dye is dipped
into the sample solution. Depending
upon the pH of the solution, the tape
will change color and an approximate
pH can be determined by comparison
with a standard color chart.

(c) Titratable acidity. Acceptable
methods for determining titratable
acidity are described in the AOAC, 13th
Ed. (1980), section 22.060, under ‘‘Ti-
tratable Acidity—Official Final Ac-
tion,” for ‘‘Indicator Method,”’ and sec-
tion 22.061 for ‘‘Glass Electrode Meth-
od—Official Final Action,” which is in-
corporated by reference. The avail-
ability of this incorporation by ref-
erence is given in paragraph (a)(4)(ii) of
this section. The procedure for pre-
paring and standardizing the sodium
hydroxide solution is described in the
AOAC, 13th Ed. (1980), sections 50.032—
50.035, under ‘‘Sodium Hydroxide—Offi-
cial Final Action” by the ‘‘Standard
Potassium Hydroxide Phthalate Meth-
od,” which is also incorporated by ref-
erence and available as set forth in
paragraph (a)(4)(ii) of this section.

[44 FR 16235, Mar. 16, 1979, as amended at 47
FR 11822, Mar. 19, 1982; 49 FR 5609, Feb. 14,
1984; 54 FR 24892, June 12, 1989; 63 FR 14035,
Mar. 24, 1998]

Subpart F—Records and Reports

§114.100 Records.

(a) Records shall be maintained of ex-
aminations of raw materials, pack-
aging materials, and finished products,
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and of suppliers’ guarantees or certifi-
cations that verify compliance with
Food and Drug Administration regula-
tions and guidance documents or ac-
tion levels.

(b) Processing and production records
showing adherence to scheduled proc-
esses, including records of pH measure-
ments and other critical factors in-
tended to ensure a safe product, shall
be maintained and shall contain suffi-
cient additional information such as
product code, date, container size, and
product, to permit a public health haz-
ard evaluation of the processes applied
to each lot, batch, or other portion of
production.

(c) All departures from scheduled
processes having a possible bearing on
public health or the safety of the food
shall be noted and the affected portion
of the product identified; these depar-
tures shall be recorded and made the
subject of a separate file (or log identi-
fying the appropriate data) delineating
them, the action taken to rectify them,
and the disposition of the portion of
the product involved.

(d) Records shall be maintained iden-
tifying initial distribution of the fin-
ished product to facilitate, when nec-
essary, the segregation of specific food
lots that may have become contami-
nated or otherwise unfit for their in-
tended use.

(e) Copies of all records provided for
in paragraphs (b), (¢), and (d) of this
section shall be retained at the proc-
essing plant or other reasonably acces-
sible location for a period of 3 years
from the date of manufacture.

[44 FR 16235, Mar. 16, 1979, as amended at 65
FR 56479, Sept. 19, 2000]

PART 115—SHELL EGGS

AUTHORITY: 21 U.S.C. 342, 371; 42 U.S.C. 243,
264, 271.

§115.50 Refrigeration of shell eggs
held for retail distribution.

(a) For purposes of this section a
“‘retail establishment’ is an operation
that stores, prepares, packages, serves,
vends, or otherwise provides food for
human consumption directly to con-
sumers.

§115.50

(b) Except as provided in paragraph
(c) of this section, all shell eggs,
whether in intrastate or interstate
commerce, held for retail distribution:

(1) Shall promptly be placed under re-
frigeration as specified in paragraph
(b)(2) of this section upon receipt at a
retail establishment, except that, when
short delays are unavoidable, the eggs
shall be placed under refrigeration, as
soon as reasonably possible; and

(2) Shall be stored and displayed
under refrigeration at an ambient tem-
perature not greater than 7.2 °C (45 °F)
while held at a retail establishment.

(c) Shell eggs that have been specifi-
cally processed to destroy all viable
Salmonella shall be exempt from the re-
quirements of paragraph (b) of this sec-
tion.

(d) Under sections 311 and 361 of the
Public Health Service Act (PHS Act),
any State or locality that is willing
and able to assist the agency in the en-
forcement of paragraph (b) of this sec-
tion, and is authorized to inspect or
regulate retail establishments, may, in
its own jurisdiction, enforce paragraph
(b) of this section through inspections
under paragraph (f) of this section and
through administrative enforcement
remedies identified in paragraph (e) of
this section until FDA notifies the
State or locality in writing that such
assistance is no longer needed. When
providing assistance under paragraph
(e) of this section, a State or locality
may follow the hearing procedures set
out in paragraphs (e)(2)(iii) through
(e)(2)(iv) of this section, substituting,
where necessary, appropriate State or
local officials for designated FDA offi-
cials or may utilize State or local hear-
ing procedures if such procedures sat-
isfy due process.

(e) This section is established under
authority of both the Federal Food,
Drug, and Cosmetic Act (the act) and
the PHS Act. Under the act, the agency
can enforce the food adulteration pro-
visions under 21 U.S.C. 331, 332, 333, and
334. However, 42 U.S.C. 264 provides for
the issuance of implementing enforce-
ment regulations; therefore, FDA has
established the following administra-
tive enforcement procedures for the di-
version or destruction of shell eggs and
for informal hearings under the PHS
Act:
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