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§64-43-1. General.

1.1. Scope -- This legislative rule establishes the minimum requirements for the design,
construction, management and operation of food manufacturing facilities.

1.2, Authority -- WV Code §§16-1-4 and 16-7-1.
1.3. Filing Date --
1.4, Effective Date -- March 18, 2011.

1.5. Repeal and Replacement of Former Rules -- This rule repeals and replaces Department
of Health rule, Bakery Regulations, 64CSR43, filed November 28, 1967 and effective December
29, 1967.

1.6. Applicability -- This rule applies to the owners and operators of food manufacturing
facilities.

1.7. Enforcement -- This rule is enforced by the Commissioner of the Bureau for Public
Health.

§64-43-2. Definitions.

2.1. Acidified foods -- Low-acid foods to which acid(s) or acid food(s) are added. These
foods include, but are not limited to, beans, cucumbers, cabbage, artichokes, cauliflower,
puddings, peppers, tropical fruits, and fish, 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 beverages, jams, jellies,
preserves, acid foods (including such foods as standardized and non-standardized food dressings
and condiment sauces) that contain small amounts of low-acid food(s) and have a resultant
finished equilibrium pH that does not significantly differ from that of
the predominant acid or acid food, foods that are stored, distributed, and retailed under
refrigeration, and fermented are excluded.

2.2. Commissioner -- Commissioner of the Bureau for Public Health or his or her designee.

2.3. Food Manufacturing Facility — Any person that manufactures, processes, or packs food
for human consumption. This term does not include: farms, facilities regulated by Legislative
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Rule 64CSR17 “Food Establishments” and facilities under the regulatory authority of the West
Virginia Department of Agriculture. :

2.4. Low-acid foods -- Any foods, other than alcoholic beverages, with a finished equilibrium
pH greater than 4.6 and a water activity (aw) greater than 0.85. Tomatoes and tomato products
having a finished equilibrium pH less than 4.7 are not classed as low-acid foods.

2.5. Permit -- A document issued by the Commissioner to operate a food manufacturing
facility.

2.6. Person -- Individual, partnership, association, syndicate, company, firm, trust,

corporation, government corporation, institution, department, division, bureau, agency, or any
entity recognized by law.

2.7. Processing Authority -- A person who has expert knowledge of thermal processing
requirements for low-acid foods packaged in hermetically-sealed containers or has expert
knowledge in the acidification and processing of acidified foods.

§64-43-3. Incorporation By Reference of The Federal Code of Regulations.

3.1. The following portions of Title 21, CFR Food and Drugs dated April 1, 2009 are
incorporated by reference:

3.1.a. Chapter 1 Part 110--Current Good Manufacturing Practice in Manufacturing,
Packing, or Holding Human Food with the following exceptions:

3.1.a.1.--110.80(b)(3)(i); and
3.1.a.2.--110.80(b)(3)(iii).

3.1.b. Chapter 1 Part 113--Thermally Processed Low-acid Foods Packaged in
Hermetically Sealed Containers.

3.1.c. Chapter 1 Part 114—Acidified Foods
§64-43-4. General Requirements.
4.1. Whenever a food manufacturing facility is constructed or altered and whenever an
existing structure is converted to a food manufacturing facility, plans and specifications for such
construction, altering, or conversion shall be submitted to the Commissioner for review and

approval at least 45 days prior to the date the person intends to engage in business.

4.2.  Facilities shall not begin manufacturing, processing or packing food for human
consumption until the facility has obtained or completed:

4.2.a. A permit to operate from the Commissioner, as required in section 5 of this rule;

4.2.b. Label approval for all products from the West Virginia Department of Agriculture;
2
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and

4.2.c. Registration with the Food and Drug Administration (FDA) under the Public
Health Security and Bio-Terrorism and Preparedness and Response Act of 2002. Exemptions
shall be determined by the FDA.

4.3.  Facilities manufacturing Low-acid Foods or Acidified Foods shall also comply with
requirements set forth in the Code of Federal Regulations incorporated by reference in section
3 of this rule regarding processing authority and proper school requirements prior to
manufacturing, processing or packing food for human consumption.

4.4. All facilities governed by this rule shall maintain process records, have a written recall

procedure, and flow charts of products. These documents shall be readily available to the
Commissioner.

4.5. If living or sleeping quarters are located on the premises, it shall be separated from
rooms and areas used for food manufacturing facilities with complete partitioning and solid self-

closing doors.

4.6. All facilities governed by this rule shall maintain refrigerated foods at 41° Fahrenheit or
below as appropriate for the particular food involved.

4.7. All facilities governed by this rule shall maintain hot foods at 135° Fahrenheit or above.
§64-43-5. Permits.

5.1. No person shall operate a food manufacturing facility within the State of West Virginia
who does not possess a valid permit issued by the Commissioner.

5.2. An application for a permit to operate a food manufacturing facility shall be made in
writing to the Commissioner on a form prescribed by the Commissioner.

5.3. A person shall apply for a permit at least 15 days before the date that the current permit
expires or within 15 days of the date before the actual or proposed operation of the facility is to
be effected.

5.4. Permits shall not be transferable and shall become invalid upon a change of ownership.

5.5. A permit to operate expires at midnight on the 30" day of June following the date of
issuance.

5.6 The Commissioner may, without warning, notice, or hearing suspend a permit to operate
a food manufacturing facility if the permit holder:

5.6.a. Does not comply with the requirements of this rule or if the operation of the food
manufacturing facility constitutes an imminent public health hazard; or

5.6.b. The permit holder has been determined by the Commissioner to have obstructed or
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hindered the Commissioner in the proper discharge of his or her duties.

5.7. Operational permits shall be posted within the food manufacturing facility and be readily
available to the Commissioner.

§64-43-6 Inspections

The Commissioner shall conduct as many inspections as necessary to assure compliance with
this rule.

§64-43-7. Implementation.

7.1. Food manufacturing facilities in operation at the time this rule becomes effective, and
meet Section 3 of this rule, are considered eligible for a permit to operate provided that any
construction done after the effective date of this rule is in compliance with this rule.

7.2. New or extensively remodeled food manufacturing facilities whose plans and
specifications received written approval from the Commissioner prior to the effective date of this
rule are eligible for a permit to operate provided that the construction or remodeling is in
compliance with the approved plans.

§64-43-8. Fees.

All facilities governed by this rule are subject to the appropriate fees established in the
Bureau for Public Health Legislative rule, Fees for Service, 64CSR51, Appendix B.

§64-43-9. Administrative Due Process.

Any person adversely affected by the enforcement of this rule desiring a contested case
hearing to determine any rights, duties, interests, or privileges shall do so in the manner
prescribed in the West Virginia Department of Health’s Procedural Rule, Rules of Procedure for
Contested Case Hearings and Declaratory Rulings, 64CSR1.

§64-43-10. Penalty for Violating Provisions of Rule.

Any persons violating the provisions of this rule or orders pursuant to this rule is subject to
the penalties provided in WV Code §§16-1-18 and 16-7-4.
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2009 CFR Title 21, Volume 2

Title 21--Food and Drugs

Page 1 of 1

CHAPTER |--FOOD AND DRUG ADMINISTRATION, DEPARTMENT OF

HEALTH AND HUMAN SERVICES (CONTINUED)

PART 110--CURRENT GOOD MANUFACTURING PRACTICE IN
MANUFACTURING, PACKING, OR HOLDING HUMAN FOOD
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no health hazard.
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Pt. 110

level of PCB’s as adulterated in violation of
sec. 402 of the act.

Subpart C—Regulatory Limits for
Added Poisonous or Delete-
rious Substances [Reserved]

Subpart D-—=Naturally Occurring
Posionous or Deleterious Sub-
stances [Reserved]

PART 110—CURRENT GOOD MAN-
UFACTURING PRACTICE IN MAN-
UFACTURING, PACKING, OR
HOLDING HUMAN FOOD

Subpart A—General Provisions

Sec.

110.83 Definitions.

110.5 Current good manufacturing practice.
110.10 Personnel.

110.19 Exclusions.

Subpart B—Buildings and Facilities
110.20 Plant and grounds.
110.35 Sanitary operations.
110.37 Sanitary facilities and controls.
Subpart C—Equipment
110.40 Equipment and utensils.
Subpart D [Reserved]

Subpart E—Production and Process
Controls

110.80 Processes and controls.
110.93 Warehousing and distribution.

Subpart F [Reserved]

Subpart G—Defect Action Levels

110.110 Natural or unavoidable defects in
food for human use that present no
health hazard.

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

SOURCE: 51 FR 24475, June 19, 1986, unless
otherwise noted.

Subpart A—General Provisions

§110.3 Definitions.

The definitions and interpretations
of terms in section 201 of the Federal
Food, Drug, and Cosmetic Act (the act)
are applicable to such terms when used

21 CFR Ch. | (4-1-09 Edition)

in this part. The following definitions
shall also apply:

(a) Acid foods or acidified foods means
foods that have an equilibrium pH of
4.6 or below.

(b) Adeguate means that which is
needed to accomplish the intended pur-
pose in keeping with good public health
practice. :

(c) Batter means a semifluid sub-
stance, usually composed of flour and
other ingredients, into which principal
components of food are dipped or with
which they are coated, or which may
be used directly to form bakery foods.

(d) Blanching, except for tree nuts
and peanuts, means a prepackaging
heat treatment of foodstuffs for a suffi-
cient time and at a sufficient tempera-
ture to partially or completely inac-
tivate the naturally occurring enzymes
and to effect other physical or bio-
chemical changes in the food.

(e) Critical control point means a point
in a food process where there is a high
probability that improper control may
cause, allow, or contribute to a hazard
or to filth in the final food or decompo-
sition of the final food.

(f) Food means food as defined in sec-
tion 201(f) of the act and includes raw
materials and ingredients.

(g) Food-contact surfaces are those
surfaces that contact human food and
those surfaces from which drainage
onto the food or onto surfaces that
contact the food ordinarily occurs dur-
ing the normal course of operations.
“Food-contact surfaces” includes uten-
sils and food-contact surfaces of equip-
ment.

(h) Lot means the food produced dur-
ing a period of time indicated by a spe-
cific code.

(i) Microorganisms means yeasts,
molds, bacteria, and viruses and in-
cludes, but is not limited to, species
having public health significance. The
term ‘‘undesirable microorganisms’ in-
cludes those microorganisms that are
of public health significance, that sub-
ject food to decomposition, that indi-
cate that food is contaminated with
filth, or that otherwise may cause food
to be adulterated within the meaning
of the act. Occasionally in these regu-
lations, FDA used the adjective ‘‘mi-
crobial” instead of using an adjectival
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phrase containing the word microorga-
nism.

(j) Pest refers to any objectionable
animals or insects including, but not
limited to, birds, rodents, flies, and lar-
vae.

(k) Plant means the building or facil-
ity or parts thereof, used for or in con-
nection with the manufacturing, pack-
aging, labeling, or holding of human
food.

(1) Quality control operation means a
planned and systematic procedure for
taking all actions necessary to prevent
food from being adulterated within the
meaning of the act.

(m) Rework means clean, unadulter-
ated food that has been removed from
processing for reasons other than in-
sanitary conditions or that has been
successfully reconditioned by reproc-
essing and that is suitable for use as
food.

(n) Safe-moisture level is a level of
moisture low enough to prevent the
growth of undesirable microorganisms
in the finished product under the in-
tended conditions of manufacturing,
storage, and distribution. The max-
imum safe moisture level for a food is
based on its water activity (aw). An a,,
will be considered safe for a food if ade-
quate data are available that dem-
onstrate that the food at or below the
given a., will not support the growth of
undesirable microorganisms.

(0) Sanitize means to adequately treat
food-contact surfaces by a process that
is effective in destroying vegetative
cells of microorganisms of public
health significance, and in substan-
tially reducing numbers of other unde-
sirable microorganisms, but without
adversely affecting the product or its
safety for the consumer.

(p) Shall is used to state mandatory
requirements.

(@) Should is used to state rec-
ommended or advisory procedures or
identify recommended equipment.

(r) Water activity (a.) is a measure of
the free moisture in a food and is the
quotient of the water vapor pressure of
the substance divided by the vapor
pressure of pure water at the same
temperature.

§110.10

§110.5 Current good manufacturing
practice.

(a) The criteria and definitions in
this part shall apply in determining
whether a food is adulterated (1) within
the meaning of section 402(a)(3) of the
act in that the food has been manufac-
tured under such conditions that it is
unfit for food; or (2) within the mean-
ing of section 402(a)(4) of the act in
that the food has been prepared,
packed, or held under insanitary condi-
tions whereby it may have become con-
taminated with filth, or whereby it
may have been rendered injurious to
health. The criteria and definitions in
this part also apply in determining
whether a food is in violation of sec-
tion 361 of the Public Health Service
Act (42 U.S.C. 264).

(b) Food covered by specific current
good manufacturing practice regula-
tions also is subject to the require-
ments of those regulations.

§110.10 Personnel.

The plant management shall take all
reasonable measures and precautions
to ensure the following:

(a) Disease control. Any person who,
by medical examination or supervisory
observation, is shown to have, or ap-
pears to have, an illness, open lesion,
including boils, sores, or infected
wounds, or any other abnormal source
of microbial contamination by which
there .is a reasonable possibility of
food, food-contact surfaces, or food-
packaging materials becoming con-
taminated, shall be excluded from any
operations which may be expected to
result in such contamination until the
condition is corrected. Personnel shall
be instructed to report such health
conditions to their supervisors.

(b) Cleanliness. All persons working in
direct contact with food, food-contact
surfaces, and food-packaging materials
shall conform to hygienic practices
while on duty to the extent necessary
to protect against contamination of
food. The methods for maintaining
cleanliness include, but are not limited
to:

(1) Wearing outer garments suitable
to the operation in a manner that pro-
tects against the contamination of
food, food-contact surfaces, or food-
packaging materials.
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(2) Maintaining adequate personal
cleanliness.

(3) Washing hands thoroughly (and
sanitizing if necessary to protect
against contamination with undesir-
able microorganisms) in an adequate
hand-washing facility before starting
work, after each absence from the work
station, and at any other time when
the hands may have become soiled or
contaminated.

(4) Removing all unsecured jewelry
and other objects that might fall into
food, equipment, or containers, and re-
moving hand jewelry that cannot be
adequately sanitized during periods in
which food is manipulated by hand. If
such hand jewelry cannot be removed,
it may be covered by material which
can be maintained in an intact, clean,
and sanitary condition and which effec-
tively protects against the contamina-
tion by these objects of the food, food-
contact surfaces, or food-packaging
materials.

(5) Maintaining gloves, if they are
used in food handling, in an intact,
clean, and sanitary condition. The
gloves should be of an impermeable
material.

(6) Wearing, where appropriate, in an
effective manner, hair nets, headbands,
caps, beard covers, or other effective
hair restraints.

(7) Storing clothing or other personal
belongings in areas other than where
food is exposed or where equipment or
utensils are washed.

(8) Confining the following to areas
other than where food may be exposed
or where equipment or utensils are
washed: eating food, chewing gum,
drinking beverages, or using tobacco.

(9) Taking any other necessary pre-
cautions to protect against contamina-
tion of food, food-contact surfaces, or
food-packaging materials with micro-
organisms or foreign substances includ-
ing, but not limited to, perspiration,
hair, cosmetics, tobacco, chemicals,
and medicines applied to the skin.

(¢) Education and training. Personnel
responsible for identifying sanitation
failures or food contamination should
have a background of education or ex-
perience, or a combination thereof, to
provide a level of competency mnec-
essary for production of clean and safe
food. Food handlers and supervisors

21 CFR Ch. | (4-1-09 Edition)

should receive appropriate training in
proper food handling techniques and
food-protection principles and should
be informed of the danger of poor per-
sonal hygiene and insanitary practices.

(d) Supervision. Responsibility for as-
suring compliance by all personnel
with all requirements of this part shall
be clearly assigned to competent super-
visory personnel.

[61 FR 24475, June 19, 1986, as amended at 54
FR 24892, June 12, 1989]

§110.19 Exclusions.

(a) The following operations are not
subject to this part: Establishments
engaged solely in the harvesting, stor-
age, or distribution of one or more
“raw agricultural commodities,” as de-
fined in section 201(r) of the act, which
are ordinarily cleaned, prepared, treat-
ed, or otherwise processed before being
marketed to the consuming public.

(b) FDA, however, will issue special
regulations if it is necessary to cover
these excluded operations.

Subpart B—Buildings and Facilities

§110.20 Plant and grounds.

(a) Grounds. The grounds about a food
plant under the control of the operator
shall be kept in a condition that will
protect against the contamination of
food. The methods for adequate main-
tenance of grounds include, but are not
limited to:

(1) Properly storing equipment, re-
moving litter and waste, and cutting
weeds or grass within the immediate
vicinity of the plant buildings or struc-
tures that may constitute an attract-
ant, breeding place, or harborage for
pests.

(2) Maintaining roads, yards, and
parking lots so that they do not con-
stitute a source of contamination in
areas where food is exposed.

(3) Adequately draining areas that
may contribute contamination to food
by seepage, foot-borne filth, or pro-
viding a breeding place for pests.

(4) Operating systems for waste
treatment and disposal in an adequate
manner so that they do not constitute
a source of contamination in areas
where food is exposed.
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If the plant grounds are bordered by
grounds not under the operator’s con-
trol and not maintained in the manner
described in paragraph (a) (1) through
(3) of this section, care shall be exer-
cised in the plant by inspection, exter-
mination, or other means to exclude
pests, dirt, and filth that may be a
source of food contamination.

(b) Plant construction and design.
Plant buildings and structures shall be
suitable in size, construction, and de-
sign to facilitate maintenance and san-
itary operations for food-manufac-
turing purposes. The plant and facili-
ties shall:

(1) Provide sufficient space for such
placement of equipment and storage of
materials as is necessary for the main-
tenance of sanitary operations and the
production of safe food.

(2) Permit the taking of proper pre-
cautions to reduce the potential for
contamination of food, food-contact
surfaces, or food-packaging materials
with microorganisms, chemicals, filth,
or other extraneous material. The po-
tential for contamination may be re-
duced by adequate food safety controls
and operating practices or effective de-
sign, including the separation of oper-
ations in which contamination is likely
to occur, by one or more of the fol-
lowing means: location, time, parti-
tion, air flow, enclosed systems, or
other effective means.

(3) Permit the taking of proper pre-
cautions to protect food in outdoor
bulk fermentation vessels by any effec-
tive means, including:

(i) Using protective coverings.

(ii) Controlling areas over and around
the vessels to eliminate harborages for
pests.

(iii) Checking on a regular basis for
pests and pest infestation.

(iv) Skimming the fermentation ves-
sels, as necessary.

(4) Be constructed in such a manner
that floors, walls, and ceilings may be
adequately cleaned and kept clean and
kept in good repair; that drip or con-
densate from fixtures, ducts and pipes
does not contaminate food, food-con-
tact surfaces, or food-packaging mate-
rials; and that aisles or working spaces
are provided between equipment and
walls and are adequately unobstructed
and of adequate width to permit em-

§110.35

ployees to perform their duties and to
protect against contaminating food or
food-contact surfaces with clothing or
personal contact.

() Provide adequate lighting in
hand-washing areas, dressing and lock-
er rooms, and toilet rooms and in all
areas where food is examined, proc-
essed, or stored and where equipment
or utensils are cleaned; and provide
safety-type light bulbs, fixtures, sky-
lights, or other glass suspended over
exposed food in any step of preparation
or otherwise protect against food con-
tamination in case of glass breakage.

(6) Provide adequate ventilation or
control equipment to minimize odors
and vapors (including steam and nox-
ious fumes) in areas where they may
contaminate food; and locate and oper-
ate fans and other air-blowing equip-
ment in a manner that minimizes the
potential for contaminating food, food-
packaging materials, and food-contact
surfaces.

(7) Provide, where necessary, ade-
quate screening or other protection
against pests.

§110.35 Sanitary operations.

(a) General maintenance. Buildings,
fixtures, and other physical facilities
of the plant shall be maintained in a
sanitary condition and shall be kept in
repair sufficient to prevent food from
becoming adulterated within the mean-
ing of the act. Cleaning and sanitizing
of utensils and equipment shall be con-
ducted in a manner that protects
against contamination of food, food-
contact surfaces, or food-packaging
materials.

(b) Substances used in cleaning and
sanitizing, storage of toxic materials. (1)
Cleaning compounds and sanitizing
agents used in cleaning and sanitizing
procedures shall be free from undesir-
able microorganisms and shall be safe
and adequate under the conditions of
use. Compliance with this requirement
may be verified by any effective means
including purchase of these substances
under a supplier’s guarantee or certifi-
cation, or examination of these sub-
stances for contamination. Only the
following toxic materials may be used
or stored in a plant where food is proc-
essed or exposed:
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(i) Those required to maintain clean
and sanitary conditions;

(i1) Those necessary for use in labora-
tory testing procedures;

(iii) Those necessary for plant and
equipment maintenance and operation;
and

(iv) Those necessary for use in the
plant’s operations.

(2) Toxic cleaning compounds, sani-
tizing agents, and pesticide chemicals
shall be identified, held, and stored in a
manner that protects against contami-
nation of food, food-contact surfaces,
or food-packaging materials. All rel-
evant regulations promulgated by
other Federal, State, and local govern-
ment agencies for the application, use,
or holding of these products should be
followed.

(e) Pest control. No pests shall be al-
lowed in any area of a food plant.
Guard or guide dogs may be allowed in
some areas of a plant if the presence of
the dogs is unlikely to result in con-
tamination of food, food-contact sur-
faces, or food-packaging materials. Ef-
fective measures shall be taken to ex-
clude pests from the processing areas
and to protect against the contamina-
tion of food on the premises by pests.
The use of insecticides or rodenticides
is permitted only under precautions
and restrictions that will protect
against the contamination of food,
food-contact surfaces, and food-pack-
aging materials.

(d) Sanitation of food-contact surfaces.
All food-contact surfaces, including
utensils and food-contact surfaces of
equipment, shall be cleaned as fre-
quently as necessary to protect against
contamination of food.

(1) Food-contact surfaces used for
manufacturing or holding low-moisture
food shall be in a dry, sanitary condi-
tion at the time of use. When the sur-
faces are wet-cleaned, they shall, when
necessary, be sanitized and thoroughly
dried before subsequent use.

(2) In wet processing, when cleaning
is necessary to protect against the in-
troduction of microorganisms into
food, all food-contact surfaces shall be
cleaned and sanitized before use and
after any interruption during which
the food-contact surfaces may have be-
come contaminated. Where equipment
and utensils are used in a continuous

21 CFR Ch. | (4-1-09 Edition)

production operation, the utensils and
food-contact surfaces of the equipment
shall be cleaned and sanitized as nec-
essary.

(3) Non-food-contact surfaces of
equipment used in the operation of
food plants should be cleaned as fre-
quently as necessary to protect against
contamination of food.

(4) Single-service articles (such as
utensils intended for one-time use,
paper cups, and paper towels) should be
stored in appropriate containers and
shall be handled, dispensed, used, and
disposed of in a manner that protects
against contamination of food or food-
contact surfaces.

(5) Sanitizing agents shall be ade-
quate and safe under conditions of use.
Any facility, procedure, or machine is
acceptable for cleaning and sanitizing
equipment and utensils if it is estab-
lished that the facility, procedure, or
machine will routinely render equip-
ment and utensils clean and provide
adequate cleaning and sanitizing treat-
ment.

(e) Storage and handling of cleaned
portable equipment and utensils. Cleaned
and sanitized portable equipment with
food-contact surfaces and utensils
should be stored in a location and man-
ner that protects food-contact surfaces
from contamination.

[51 FR 24475, June 19, 1986, as amended at 54
FR 24892, June 12, 1989]

§110.37 Sanitary facilities and con-
trols.

Each plant shall be equipped with
adequate sanitary facilities and accom-
modations including, but not limited
to:

(a) Water supply. The water supply
shall be sufficient for the operations
intended and shall be derived from an
adequate source. Any water that con-
tacts food or food-contact surfaces
shall be safe and of adequate sanitary
quality. Running water at a suitable
temperature, and under pressure as
needed, shall be provided in all areas
where required for the processing of
food, for the cleaning of equipment,
utensils, and food-packaging materials,
or for employee sanitary facilities.

(b) Plumbing. Plumbing shall be of
adequate size and design and ade-
quately installed and maintained to:
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(1) Carry sufficient quantities of
water to required locations throughout
the plant.

(2) Properly convey sewage and liquid
disposable waste from the plant.

(3) Avoid constituting a source of
contamination to food, water supplies,
equipment, or utensils or creating an
unsanitary condition.

(4) Provide adequate floor drainage in
all areas where floors are subject to
flooding-type cleaning or where normal
operations release or discharge water
or other liquid waste on the floor.

(5) Provide that there is not backflow
from, or cross-connection between, pip-
ing systems that discharge waste water
or sewage and piping systems that
carry water for food or food manufac-
turing.

(c) Sewage disposal. Sewage disposal
shall be made into an adequate sewer-
age system or disposed of through
other adequate means.

(d) Toilet facilities. Each plant shall
provide its employees with adequate,
readily accessible toilet facilities.
Compliance with this requirement may
be accomplished by:

(1) Maintaining the facilities in a
sanitary condition.

(2) Keeping the facilities in good re-
pair at all times.

(3) Providing self-closing doors.

(4) Providing doors that do not open
into areas where food is exposed to air-
borne contamination, except where al-
ternate means have been taken to pro-
tect against such contamination (such
as double doors or positive air-flow sys-
tems).

(e) Hand-washing facilities. Hand-
washing facilities shall be adequate
and convenient and be furnished with
running water at a suitable tempera-
ture. Compliance with this require-
ment may be accomplished by pro-
viding:

(1) Hand-washing and, where appro-
priate, hand-sanitizing facilities at
each location in the plant where good
sanitary practices require employees
to wash and/or sanitize their hands.

(2) Effective hand-cleaning and sani-
tizing preparations.

(3) Sanitary towel service or suitable
drying devices.

(4) Devices or fixtures, such as water
control valves, so designed and con-
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structed to protect against recontami-
nation of clean, sanitized hands.

(5) Readily understandable signs di-
recting employees handling unproteced
food, unprotected food-packaging ma-
terials, of food-contact surfaces to
wash and, where appropriate, sanitize
their hands before they start work,
after each absence from post of duty,
and when their hands may have become
soiled or contaminated. These signs
may be posted in the processing
room(s) and in all other areas where
employees may handle such food, ma-
terials, or surfaces.

(6) Refuse receptacles that are con-
structed and maintained in a manner
that protects against contamination of
food.

(f) Rubbish and offal disposal. Rubbish
and any offal shall be so conveyed,
stored, and disposed of as to minimize
the development of odor, minimize the
potential for the waste becoming an at-
tractant and harborage or breeding
place for pests, and protect against
contamination of food, food-contact
surfaces, water supplies, and ground
surfaces.

Subpart C—Equipment

§110.40 Equipment and utensils.

(a) All plant equipment and utensils
shall be so designed and of such mate-
rial and workmanship as to be ade-
quately cleanable, and shall be prop-
erly maintained. The design, construc-
tion, and use of equipment and utensils
shall preclude the adulteration of food
with lubricants, fuel, metal fragments,
contaminated water, or any other con-
taminants. All equipment should be so
installed and maintained as to facili-
tate the cleaning of the equipment and
of all adjacent spaces. Food-contact
surfaces shall be corrosion-resistant
when in contact with food. They shall
be made of nontoxic materials and de-
signed to withstand the environment of
their intended use and the action of
food, and, if applicable, cleaning com-
pounds and sanitizing agents. Food-
contact surfaces shall be maintained to
protect food from being contaminated
by any source, including unlawful indi-
rect food additives.
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(b) Seams on food-contact surfaces
shall be smoothly bonded or main-
tained so as to minimize accumulation
of food particles, dirt, and organic mat-
ter and thus minimize the opportunity
for growth of microorganisms.

(c) Equipment that is in the manu-
facturing or food-handling area and
that does not come into contact with
food shall be so constructed that it can
be kept in a clean condition.

(d) Holding, conveying, and manufac-
turing systems, including gravimetric,
pneumatic, closed, and automated sys-
tems, shall be of a design and construc-
tion that enables them to be main-
tained in an appropriate sanitary con-
dition.

(e) Each freezer and cold storage
compartment used to store and hold
food capable of supporting growth of
microorganisms shall be fitted with an
indicating thermometer, temperature-
measuring device, or temperature-re-
cording device so installed as to show
the temperature accurately within the
compartment, and should be fitted
with an automatic control for regu-
lating temperature or with an auto-
matic alarm system to indicate a sig-
nificant temperature change in a man-
ual operation.

(f) Instruments and controls used for
measuring, regulating, or recording
temperatures, pH, acidity, water activ-
ity, or other conditions that control or
prevent the growth of undesirable
microorganisms in food shall be accu-
rate and adequately maintained, and
adequate in number for their des-
ignated uses.

(g) Compressed air or other gases me-
chanically introduced into food or used
to clean food-contact surfaces or equip-
ment shall be treated in such a way
that food is not contaminated with un-
lawful indirect food additives.

Subpart D [Reserved]

Subpart E—Production and
Process Controls

§110.80 Processes and controls.

All operations in the receiving, in-
specting, transporting, segregating,
preparing, manufacturing, packaging,
and storing of food shall be conducted
in accordance with adequate sanitation
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principles. Appropriate quality control
operations shall be employed to ensure
that food is suitable for human con-
sumption and that food-packaging ma-
terials are safe and suitable. Overall
sanitation of the plant shall be under
the supervision of one or more com-
petent individuals assigned responsi-
bility for this function. All reasonable
precautions shall be taken to ensure
that production procedures do not con-
tribute contamination from any
source. Chemical, microbial, or extra-
neous-material testing procedures
shall be used where necessary to iden-
tify sanitation failures or possible food
contamination. All food that has be-
come contaminated to the extent that
it is adulterated within the meaning of
the act shall be rejected, or if permis-
sible, treated or processed to eliminate
the contamination.

(a) Raw materials and other ingredi-
ents. (1) Raw materials and other ingre-
dients shall be inspected and seg-
regated or otherwise handled as nec-
essary to ascertain that they are clean
and suitable for processing into food
and shall be stored under conditions
that will protect against contamina-
tion and minimize deterioration. Raw
materials shall be washed or cleaned as
necessary to remove soil or other con-
tamination. Water used for washing,
rinsing, or conveying food shall be safe
and of adequate sanitary quality.
Water may be reused for washing, rins-
ing, or conveying food if it does not in-
crease the level of contamination of
the food. Containers and carriers of
raw materials should be inspected on
receipt to ensure that their condition
has not contributed to the contamina-
tion or deterioration of food.

(2) Raw materials and other ingredi-
ents shall either not contain levels of
microorganisms that may produce food
poisoning or other disease in humans,
or they shall be pasteurized or other-
wise treated during manufacturing op-
erations so that they no longer contain
levels that would cause the product to
be adulterated within the meaning of
the act. Compliance with this require-
ment may be verified by any effective
means, including purchasing raw mate-
rials and other ingredients under a sup-
plier’s guarantee or certification.
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(3) Raw materials and other ingredi-
ents susceptible to contamination with
aflatoxin or other natural toxins shall
comply with current Food and Drug
Administration regulations and action
levels for poisonous or deleterious sub-
stances before these materials or ingre-
dients are incorporated into finished
food. Compliance with this require-
ment may be accomplished by pur-
chasing raw materials and other ingre-
dients under a supplier’s guarantee or
certification, or may be verified by
analyzing these materials and ingredi-
ents for aflatoxins and other natural
toxins.

(4) Raw materials, other ingredients,
and rework susceptible to contamina-
tion with pests, undesirable microorga-
nisms, or extraneous material shall
comply with applicable Food and Drug
Administration regulations and defect
action levels for natural or unavoidable
defects if a manufacturer wishes to use
the materials in manufacturing food.
Compliance with this requirement may
be verified by any effective means, in-
cluding purchasing the materials under
a supplier’s guarantee or certification,
or examination of these materials for
contamination.

(6) Raw materials, other ingredients,
and rework shall be held in bulk, or in
containers designed and constructed so
as to protect against contamination
and shall be held at such temperature
and relative humidity and in such a
manner as to prevent the food from be-
coming adulterated within the mean-
ing of the act. Material scheduled for
rework shall be identified as such.

(6) Frozen raw materials and other
ingredients shall be kept frozen. If
thawing is required prior to use, it
shall be done in a manner that pre-
vents the raw materials and other in-
gredients from becoming adulterated
within the meaning of the act.

(7 Liquid or dry raw materials and
other ingredients received and stored
in bulk form shall be held in a manner
that protects against contamination.

(b) Manufacturing operations. (1)
Equipment and utensils and finished
food containers shall be maintained in
an acceptable condition through appro-
priate cleaning and sanitizing, as nec-
essary. Insofar as necessary, equipment
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shall be taken apart for thorough
cleaning.

(2) All food manufacturing, including
packaging and storage, shall be con-
ducted under such conditions and con-
trols as are necessary to minimize the
potential for the growth of microorga-
nisms, or for the contamination of
food. One way to comply with this re-
quirement is careful monitoring of
physical factors such as time, tempera-
ture, humidity, a., pH, pressure, flow
rate, and manufacturing operations
such as freezing, dehydration, heat
processing, acidification, and refrigera-
tion to ensure that mechanical break-
downs, time delays, temperature fluc-
tuations, and other factors do not con-
tribute to the decomposition or con-
tamination of food.

(3) Food that can support the rapid
growth of undesirable microorganisms,
particularly those of public health sig-
nificance, shall be held in a manner
that prevents the food from becoming
adulterated within the meaning of the
act. Compliance with this requirement
may be accomplished by any effective
means, including:

(1) Maintaining refrigerated foods at
45 °F (7.2 °C) or below as appropriate for
the particular food involved.

(i1) Maintaining frozen foods in a fro-
zen state.

(iii) Maintaining hot foods at 140 °F
(60 °C) or above.

(iv) Heat treating acid or acidified
foods to destroy mesophilic microorga-
nisms when those foods are to be held
in hermetically sealed containers at
ambient temperatures.

(4) Measures such as sterilizing, irra-
diating, pasteurizing, freezing, refrig-
erating, controlling pH or controlling
a. that are taken to destroy or prevent
the growth of undesirable microorga-
nisms, particularly those of public
health significance, shall be adequate
under the conditions of manufacture,
handling, and distribution to prevent
food from being adulterated within the
meaning of the act.

(6) Work-in-process shall be handled
in a manner that protects against con-
tamination.

(6) Effective measures shall be taken
to protect finished food from contami-
nation by raw materials, other ingredi-
ents, or refuse. Wh‘en raw materials,

225



§110.80

other ingredients, or refuse are unpro-
tected, they shall not be handled si-
multaneously in a receiving, loading,
or shipping area if that handling could
result in contaminated food. Food
transported by conveyor shall be pro-
tected against contamination as nec-
essary.

(7) Equipment, containers, and uten-
sils used to convey, hold, or store raw
materials, work-in-process, rework, or
food shall be constructed, handled, and
maintained during manufacturing or
storage in a manner that protects
against contamination.

(8) Effective measures shall be taken
to protect against the inclusion of
metal or other extraneous material in
food. Compliance with this require-
ment may be accomplished by using
sieves, traps, magnets, electronic
metal detectors, or other suitable ef-
fective means.

(9) Food, raw materials, and other in-
gredients that are adulterated within
the meaning of the act shall be dis-
posed of in a manner that protects
against the contamination of other
food. If the adulterated food is capable
of being reconditioned, it shall be re-
conditioned using a method that has
been proven to be effective or it shall
be reexamined and found not to be
adulterated within the meaning of the
act before being incorporated into
other food.

(10) Mechanical manufacturing steps
such as washing, peeling, trimming,
cutting, sorting and inspecting, mash-
ing, dewatering, cooling, shredding, ex-
truding, drying, whipping, defatting,
and forming shall be performed so as to
protect food against contamination.
Compliance with this requirement may
be accomplished by providing adequate
physical protection of food from con-
taminants that may drip, drain, or be
drawn into the food. Protection may be
provided by adequate cleaning and
sanitizing of all food-contact surfaces,
and by using time and temperature
controls at and between each manufac-
turing step.

(11) Heat blanching, when required in
the preparation of food, should be ef-
fected by heating the food to the re-
quired temperature, holding it at this
temperature for the required time, and
then either rapidly cooling the food or
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passing it to subsequent manufacturing
without delay. Thermophilic growth
and contamination in blanchers should
be minimized by the use of adequate
operating temperatures and by periodic
cleaning. Where the blanched food is
washed prior to filling, water used
shall be safe and of adequate sanitary
quality.

(12) Batters, breading, sauces, gra-
vies, dressings, and other similar prep-
arations shall be treated or maintained
in such a manner that they are pro-
tected against contamination. Compli-
ance with this requirement may be ac-
complished by any effective means, in-
cluding one or more of the following:

(i) Using ingredients free of contami-
nation.

(i) Employing adequate heat proc-
esses where applicable.

(iii) Using adequate time and tem-
perature controls.

(iv) Providing adequate physical pro-
tection of components from contami-
nants that may drip, drain, or be drawn
into them.

(v) Cooling to an adequate tempera-
ture during manufacturing.

(vi) Disposing of batters at appro-
priate intervals to protect against the
growth of microorganisms.

(13) Filling, assembling, packaging,
and other operations shall be per-
formed in such a way that the food is
protected against contamination. Com-
pliance with this requirement may be
accomplished by any effective means,
including:

(i) Use of a quality control operation
in which the critical control points are
identified and controlled during manu-
facturing.

(ii) Adequate cleaning and sanitizing
of all food-contact surfaces and food
containers.

(iii) Using materials for food con-
tainers and food- packaging materials
that are safe and suitable, as defined in
§130.3(d) of this chapter.

(iv) Providing physical protection
from contamination, particularly air-
borne contamination.

(v) Using sanitary handling proce-
dures.

(14) Food such as, but not limited to,
dry mixes, nuts, intermediate moisture
food, and dehydrated food, that relies
on the control of a, for preventing the
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growth of undesirable microorganisms
shall be processed to and maintained at
a safe moisture level. Compliance with
this requirement may be accomplished
by any effective means, including em-
ployment of one or more of the fol-
lowing practices:

(i) Monitoring the a,, of food.

(ii) Controlling the soluble solids-
water ratio in finished food.

(iii) Protecting finished food from
moisture pickup, by use of a moisture
barrier or by other means, so that the
aw of the food does not increase to an
unsafe level.

(15) Food such as, but not limited to,
acid and acidified food, that relies prin-
cipally on the control of pH for pre-
venting the growth of undesirable
microorganisms shall be monitored and
maintained at a pH of 4.6 or below.
Compliance with this requirement may
be accomplished by any effective
means, including employment of one or
more of the following practices:

(i) Monitoring the pH of raw mate-
rials, food in process, and finished food.

(ii) Controlling the amount of acid or
acidified food added to low-acid food.

(16) When ice is used in contact with
food, it shall be made from water that
is safe and of adequate sanitary qual-
ity, and shall be used only if it has
been manufactured in accordance with
current good manufacturing practice
as outlined in this part.

(17) Food-manufacturing areas and
equipment used for manufacturing
human food should not be used to man-
ufacture nonhuman food-grade animal
feed or inedible products, unless there
is no reasonable possibility for the con-
tamination of the human food.

[61 FR 24475, June 19, 1986, as amended at 65
FR 56479, Sept. 19, 2000]

§110.93 Warehousing and distribution.

Storage and transportation of fin-
ished food shall be under conditions
that will protect food against physical,
chemical, and microbial contamination
as well as against deterioration of the
food and the container.

Subpart F [Reserved]

§110.110

Subpart G—Defect Action Levels

§110.110 Natural or unavoidable de-
fects in food for human use that
present no health hazard.

(a) Some foods, even when produced
under current good manufacturing
practice, contain natural or unavoid-
able defects that at low levels are not
hazardous to health. The Food and
Drug Administration establishes max-
imum levels for these defects in foods
produced under current good manufac-
turing practice and uses these levels in
deciding whether to recommend regu-
latory action.

(b) Defect action levels are estab-
lished for foods whenever it is nec-
essary and feasible to do so. These lev-
els are subject to change upon the de-
velopment of new technology or the
availability of new information.

(¢) Compliance with defect action
levels does not excuse violation of the
requirement in section 402(a)(4) of the
act that food not be prepared, packed,
or held under unsanitary conditions or
the requirements in this part that food
manufacturers, distributors, and hold-
ers shall observe current good manu-
facturing practice. Evidence indicating
that such a violation exists causes the
food to be adulterated within the
meaning of the act, even though the
amounts of natural or unavoidable de-
fects are lower than the currently es-
tablished defect action levels. The
manufacturer, distributor, and holder
of food shall at all times utilize quality
control operations that reduce natural
or unavoidable defects to the lowest
level currently feasible.

(d) The mixing of a food containing
defects above the current defect action
level with another lot of food is not
permitted and renders the final food
adulterated within the meaning of the
act, regardless of the defect level of the
final food.

(e) A compilation of the current de-
fect action levels for natural or un-
avoidable defects in food for human use
that present no health hazard may be
obtained upon request from the Center
for Food Safety and Applied Nutrition
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(HFS-565), Food and Drug Administra-
tion, 5100 Paint Branch Pkwy., College
Park, MD 20740.

[51 FR 24475, June 19, 1986, as amended at 61
FR 14480, Apr. 2, 1996; 66 FR 56035, Nov. 6,
2001]

PART 111—CURRENT GOOD MAN-
UFACTURING PRACTICE IN MAN-
UFACTURING, PACKAGING, LA-
BELING, OR HOLDING OPER-
ATIONS FOR DIETARY SUPPLE-
MENTS

Subpart A—General Provisions

Sec.
111.1 Who is subject to this part?

111.3 What definitions apply to this part?
111.5 Do other statutory provisions and reg-

ulations apply?

Subpart B—Personnel

111.8 What are the requirements under this
subpart B for written procedures?

111.10 What requirements apply for pre-
venting microbial contamination from
sick or infected personnel and for hygien-
ic practices?

111.12 What personnel qualification require-
ments apply?

111.13 What supervisor requirements apply?

111.14 Under this subpart B, what records
must you make and keep?

Subpart C—pPhysical Plant and Grounds

111.15 What sanitation requirements apply
to your physical plant and grounds?

111.16 What are the requirements under this
subpart C for written procedures?

111.20 What design and construction re-
quirements apply to your physical plant?

111.23 Under this subpart C, what records
must you make and keep?

Subpart D—Equipment and Utensils

111.25 What are the requirements under this
subpart D for written procedures?
111.27 What requirements apply to the
equipment and utensils that you use?
111.30 What requirements apply to auto-
mated, mechanical, or electronic equip-
ment?

111.35 Under this subpart D, what records
must you make and keep?

Subpart E—Requirement to Establish a
Production and Process Control System

111.55 What are the requirements to imple-
ment a production and process control
system?
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111.60 What are the design requirements for
the production and process control sys-
tem?

111.65 What are the requirements for qual-
ity control operations?

111.70 What specifications must you estab-
lish?

111,73 What is your responsibility for deter-
mining whether established specifica-
tions are met?

111,75 What must you do to determine
whether specifications are met?

111.77 What must you do if established spec-
ifications are not met?

111.80 What representative samples must
you collect?

111.83 What are the requirements for re-
serve samples?

111.87 Who conducts a material review and
makes a disposition decision?

111,90 What requirements apply to treat-
ments, in-process adjustments, and re-
processing when there is a deviation or
unanticipated occurrence or when a spec-
ification established in accordance with
§111.70 is not met?

111.85 Under this subpart E, what records
must you make and keep?

Subpart F—Production and Process Control
System: Requirements for Quality Control

111.103 What are the requirements under
this subpart F for written procedures?
111.105 What must quality control personnel

do?

111.110 What quality control operations are
required for laboratory operations asso-
ciated with the production and process
control system?

111,113 What quality control operations are
required for a material review and dis-
position decision?

111.117 What quality control operations are
required for equipment, instruments, and
controls?

111.120 What quality control operations are
required for components, packaging, and
labels before use in the manufacture of a
dietary supplement?

111.123 What quality control operations are
required for the master manufacturing
record, the batch production record, and
manufacturing operations?

111.127 What quality control operations are
required for packaging and labeling oper-
ations?

111.130 What quality control operations are
required for returned dietary supple-
ments?

111.135 What quality control operations are
required for product complaints?
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113.87 Operations in the thermal processing
room.

113.89 Deviations in processing, venting, or
control of critical factors.

Subpart F—Records and Reports

113.100 Processing and production records.

AUTHORITY: 21 U.S.C. 342, 371, 374; 42 U.8.C.
264.

SOURCE: 44 FR 16215, Mar. 16, 1979, unless
otherwise noted.

Subpart A—General Provisions

§113.3 Definitions.

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

(a) Aseptic processing and packaging
means the filling of a commercially
sterilized cooled product into pre-
sterilized containers, followed by asep-
tic hermetical sealing, with a
presterilized closure, in an atmosphere
free of microorganisms.

(b) Bleeders means openings used to
remove air that enters with steam
from retorts and steam chambers and
to promote circulation of steam in
such retorts and steam chambers.
Bleeders may serve as a means of re-
moving condensate.

(c) Come-up-time means the time
which elapses between the introduction
of steam into the closed retort and the
time when the retort reaches the re-
quired processing temperature.

(@) Commercial processor includes any
person engaged in commercial, custom,
or institutional (church, school, penal,
or other organization) processing of
food, including pet food. Persons en-
gaged in the production of foods that
are to be used in market or consumer
tests are also included.

(e) Commercial sterility: (1) ‘‘Commer-
cial sterility”’ of thermally processed
food means the condition achieved—

(i) By the application of heat which
renders the food free of—

(a) Microorganisms capable of repro-
ducing in the food under normal non-
refrigerated conditions of storage and
distribution; and

(b) Viable microorganisms (including
spores) of public health significance; or

(ii) By the control of water activity
and the application of heat, which ren-
ders the food free of microorganisms
capable of reproducing in the food
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under normal nonrefrigerated condi-
tions of storage and distribution.

(2) “Commercial sterility’” of equip-
ment and containers used for aseptic
processing and packaging of food
means the condition achieved by appli-
cation of heat, chemical sterilant(s), or
other appropriate treatment that ren-
ders the equipment and containers free
of viable microorganisms having public
health significance, as well as micro-
organisms of nonhealth significance,
capable of reproducing in the food
under normal nonrefrigerated condi-
tions of storage and distribution.

() Critical factor means any property,
characteristic, condition, aspect, or
other parameter, variation of which
may affect the scheduled process and
the attainment of commercial ste-
rility.

(g) Flame sterilizer means an appa-
ratus in which hermetically sealed con-
tainers are agitated at atmospheric
pressure, by either continuous, dis-
continuous, or reciprocating move-
ment, with impinging gas flames to
achieve sterilization temperatures. A
holding period in a heated section may
follow the initial heating period.

(h) Headspace, gross is the vertical
distance between the level of the prod-
uct (generally the ligquid surface) in an
upright rigid container and the top
edge of the container (the top of the
double seam of a can or the top edge of
a glass jar).

(i) Headspace, net of a container is the
vertical distance between the level of
the product (generally the liquid sur-
face) in the upright rigid container and
the inside surface of the lid.

(j) Hermetically sealed container means
a container that is designed and in-
tended to be secure against the entry
of microorganisms and thereby to
maintain the commercial sterility of
its contents after processing.

(k) Incubation means the holding of a
sample(s) at a specified temperature
for a specified period of time for the
purpose of permitting or stimulating
the growth of microorganisms.

(1) Initial temperature means the aver-
age temperature of the contents of the
coldest container to be processed at the
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time the thermal processing cycle be-
gins, as determined after thorough stir-
ring or shaking of the filled and sealed
container.

(m) Lot means that amount of a prod-
uct produced during a period of time
indicated by a specific code.

(n) 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.

(0) Minimum thermal process means
the application of heat to food, either
before or after sealing in a hermeti-
cally sealed container, for a period of
time and at a temperature scientif-
ically determined to be adequate to en-
sure destruction of microorganisms of
public health significance.

(p) Operating process means the proc-
ess selected by the processor that
equals or exceeds the minimum re-
quirements set forth in the scheduled
process.

(@) Retort means any closed vessel or
other equipment used for the thermal
processing of foods.

(r) Scheduled process means the proc-
ess selected by the processor as ade-
quate under the conditions of manufac-
ture for a given product to achieve
commercial sterility. This process may
be in excess of that necessary to ensure
destruction of microorganisms of pub-
lic health significance, and shall be at
least equivalent to the process estab-
lished by a competent processing au-
thority to achieve commercial ste-
rility.

(s) Shall is used to state mandatory
requirements.

(t) Should is used to state rec-
ommended or advisory procedures or to
identify recommended equipment.

(u) Vacuum-packed products means
those products that are sealed in a con-
tainer under the vacuum specified in
the scheduled process, the maintenance
of which vacuum is critical to the ade-
quacy of the scheduled process.

(v) Vents means openings through the
retort shell, controlled by gate, plug
cock, or other adequate valves used for
the elimination of air during the vent-
ing period.

§113.40

(w) Water activity (a.) 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.

§113.56 Current good manufacturing
practice.

The criteria in §§113.10, 113.40, 113.60,
113.81, 113.83, 113.87, 113.89, and 113.100
shall apply in determining whether the
facilities, methods, practices, and con-
trols used by the commercial processor
in the manufacture, processing, or
packing of low-acid foods in hermeti-
cally sealed containers are operated or
administered in a manner adequate to
protect the public health.

§113.10 Personnel.

The operators of processing systems,
retorts, aseptic processing and pack-
aging systems and product formulating
systems (including systems wherein
water activity is used in conjunction
with thermal processing) 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
appropriate to the preservation tech-
nology involved and who has been iden-
tified by that school as having satisfac-
torily completed the prescribed course
of instruction. This person shall super-
vise only in those areas for which a
school approved by the Commissioner
identifies the person as having satisfac-
torily completed training.

Subpart B [Reserved]

Subpart C—Equipment

§113.40 Equipment and procedures.

(a) Equipment and procedures for pres-
sure processing in steam in still retorts—
1) Indicating mercury-in-glass thermom-
eter. Each retort shall be equipped with
at least one mercury-in-glass ther-
mometer whose divisions are easily
readable to 1 °F and whose temperature
range does not exceed 17 °F per inch of
graduated scale. Thermometers shall
be tested for accuracy against a known
accurate standard thermometer upon
installation and at least once a year
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time the thermal processing cycle be-
gins, as determined after thorough stir-
ring or shaking of the filled and sealed
container.

(m) Lot means that amount of a prod-
uct produced during a period of time
indicated by a specific code.

(n) Low-acid foods means any foods,
other than alcoholic beverages, with a
finished equilibrium pH greater than
46 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.

(0) Minimum thermal process means
the application of heat to food, either
before or after sealing in a hermeti-
cally sealed container, for a period of
time and at a temperature scientif-
ically determined to be adequate to en-
sure destruction of microorganisms of
public health significance.

(p) Operating process means the proc-
ess selected by the processor that
equals or exceeds the minimum re-
quirements set forth in the scheduled
process.

(a) Retort means any closed vessel or
other equipment used for the thermal
processing of foods.

(r) Scheduled process means the proc-
ess selected by the processor as ade-
quate under the conditions of manufac-
ture for a given product to achieve
commercial sterility. This process may
be in excess of that necessary to ensure
destruction of microorganisms of pub-
lic health significance, and shall be at
least equivalent to the process estab-
lished by a competent processing au-
thority to achieve commercial ste-
rility.

(s) Shall is used to state mandatory
requirements.

(t) Should is used to state rec-
ommended or advisory procedures or to
identify recommended equipment.

(u) Vacuum-packed products means
those products that are sealed in a con-
tainer under the vacuum specified in
the scheduled process, the maintenance
of which vacuum is critical to the ade-
quacy of the scheduled process.

(v) Vents means openings through the
retort shell, controlled by gate, plug
cock, or other adequate valves used for
the elimination of air during the vent-
ing period.
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(w) 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.

§113.5 Current good manufacturing
practice.

The criteria in §§113.10, 113.40, 113.60,
113.81, 113.83, 113.87, 113.89, and 113.100
shall apply in determining whether the
facilities, methods, practices, and con-
trols used by the commercial processor
in the manufacture, processing, or
packing of low-acid foods in hermeti-
cally sealed containers are operated or
administered in a manner adequate to
protect the public health.

§113.10 Personnel.

The operators of processing systems,
retorts, aseptic processing and pack-
aging systems and product formulating
systems (including systems wherein
water activity is used in conjunction
with thermal processing) 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
appropriate to the preservation tech-
nology involved and who has been iden-
tified by that school as having satisfac-
torily completed the prescribed course
of instruction. This person shall super-
vise only in those areas for which a
school approved by the Commissioner
identifies the person as having satisfac-
torily completed training.

Subpart B [Reserved]

Subpart C—Equipment

§113.40 Equipment and procedures.

(a) Equipment and procedures for pres-
sure processing in steam in still retorts—
(1) Indicating mercury-in-glass thermom-
eter. Each retort shall be equipped with
at least one mercury-in-glass ther-
mometer whose divisions are easily
readable to 1 °F and whose temperature
range does not exceed 17 °F per inch of
graduated scale. Thermometers shall
be tested for accuracy against a known
accurate standard thermometer upon
installation and at least once a year
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thereafter, or more frequently if nec-
essary, to ensure their accuracy.
Records of thermometer accuracy
checks that specify date, standard
used, method used, and person per-
forming the test should be maintained.
Each thermometer should have a tag,
seal, or other means of identity that
includes the date on which it was last
tested for accuracy. A thermometer
that has a divided mercury column or
that cannot be adjusted to the stand-
ard shall be repaired or replaced before
further use of the retort. Thermom-
eters shall be installed where they can
be accurately and easily read. Bulbs of
indicating thermometers shall be in-
stalled either within the retort shell or
in external wells attached to the re-
tort. External wells or pipes shall be
connected to the retort through at
least a 33-inch diameter opening and
equipped with a Ye-inch or larger
bleeder opening so located as to pro-
vide a full flow of steam past the
length of the thermometer bulb. The
bleeders for external wells shall emit
steam continuously during the entire
processing period. The mercury ther-
mometer—not the recorder chart—
shall be the reference instrument for
indicating the processing temperature.

(2) Temperature-recording device. Each
still retort shall have an accurate tem-
perature-recording device. Graduations
on the temperature-recording devices
shall not exceed 2 °F within a range of
10 °F of the processing temperature.
Each chart shall have a working scale
of not more than 55 °F per inch within
a range of 20 °F of the processing tem-
perature. The temperature chart shall
be adjusted to agree as nearly as pos-
sible with, but to be in no event higher
than, the known accurate mercury-in-
glass thermometer during the process
time. A means of preventing unauthor-
ized changes in adjustment shall be
provided. A lock, or a notice from man-
agement posted at or near the record-
ing device which provides a warning
that only authorized persons are per-
mitted to make adjustments, is a satis-
factory means for preventing unau-
thorized changes. The recorder may be
combined with the steam controller
and may be a recording-controlling in-
strument. The temperature-recorder
bulb shall be installed either within
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the retort shell or in a well attached to
the shell. Each temperature-recorder
bulb well shall have a ¥is-inch or larger
bleeder which emits steam continu-
ously during the processing period. Air-
operated temperature controllers
should have adequate filter systems to
ensure a supply of clean, dry air.

(8) Pressure gages. Each retort should
be equipped with a pressure gage that
should be graduated in divisions of 2
pounds 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 recording-con-
trolling instrument when combined
with a recording thermometer. The
steam controller may be air-operated
and actuated by a temperature sensor
positioned near the mercury-in-glass
thermometer in the retort; a steam
controller activated by the steam pres-
sure of the retort is acceptable if it is
carefully maintained mechanically so
that it operates satisfactorily.

(6) Steam inlet. The steam inlet to
each still retort shall be large enough
to provide sufficient steam for proper
operation of the retort. Steam may
enter either the top portion or the bot-
tom portion of the retort but, in any
case, shall enter the portion of the re-
tort opposite the vent; for example,
steam inlet in bottom portion and vent
in top portion.

(6) Crate supports. A bottom crate
support shall be used in vertical still
retorts. Baffle plates shall not be used
in the bottom of still retorts.

(T) Steam spreaders. Steam spreaders
are continuations of the steam inlet
line inside the retort. Horizontal still
retorts shall be equipped with steam
spreaders that extend the length of the
retort. For steam spreaders along the
bottom of the retort, the perforations
should be along the top 90° of this pipe,
that is, within 45° on either side of the
top center. Horizontal still retorts over
30 feet long should have two steam in-
lets connected to the spreader. In
vertical still retorts, the steam spread-
ers, if used, should be perforated along
the center line of the pipe facing the
interior of the retort or along the sides
of the pipe. The number of perforations
should be such that the total cross-sec-
tional area of the perforations is equal
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to 1% to 2 times the cross-sectional
area of the smallest restriction in the
steam inlet line.

(8) Bleeders. Bleeders, except those for
thermometer wells, shall be one-eighth
inch or larger and shall be wide open
during the entire process, including the
come-up-time. For horizontal still re-
torts, bleeders shall be located within
approximately 1 foot of the outermost
locations of containers at each end
along the top of the retort; additional
bleeders shall be located not more than
8 feet apart along the top. Bleeders
may be installed at positions other
than those specified above, as long as
there is evidence in the form of heat
distribution data that they accomplish
adequate removal of air and circula-
tion of steam within the retort.
Vertical retorts shall have at least one
bleeder opening located in that portion
of the retort opposite the steam inlet.
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 so that the operator can
observe that they are functioning prop-
erly.

(9) 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
holes on 2-inch centers. If dividers are
used between the layers of containers,
they should be perforated as above. The
positioning of containers in the retort,
when specified in the scheduled proc-
ess, shall be in accordance with that
process.

(10) Air valves. Retorts using air for
pressure cooling shall be equipped with
a suitable valve to prevent air leakage
into the retort during processing.

(11) Water valves. Retorts using water
for cooling shall be equipped with a
suitable valve to prevent leakage of
water into the retort during proc-
essing.

(12) Vents. Vents shall be installed in
such a way that air is removed from
the retort before timing of the process
is started. Vents shall be controlled by
gate, plug cock, or other adequate type
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valves which shall be fully open to per-
mit rapid discharge of air from the re-
tort during the venting period. Vents
shall not be connected directly to a
closed drain system. If the overflow is
used as a vent, there shall be an atmos-
pheric break in the line before it con-
nects to a closed drain. The vent shall
be located in that portion of the retort
opposite the steam inlet; for example,
steam inlet in bottom portion and vent
in top portion. Where a retort manifold
connects several vent pipes from a sin-
gle still retort, it shall be controlled by
a gate, plug cock, or other adequate
type valve. The retort manifold shall
be of a size that the cross-sectional
area of the pipe is larger than the total
cross-sectional area of all connecting
vents. The discharge shall not be di-
rectly connected to a closed drain
without an atmospheric break in the
line. A manifold header connecting
vents or manifolds from several still
retorts shall lead to the atmosphere.
The manifold header shall not be con-
trolled by a valve and shall be of a size
that the cross-sectional area is at least
equal to the total cross-sectional area
of all connecting retort manifold pipes
from all retorts venting simulta-
neously. Timing of the process shall
not begin until the retort has been
properly vented and the processing
temperature has been reached. Some
typical installations and operating pro-
cedures reflecting the requirements of
this section for venting still retorts are
given in paragraph (a)(12)(i)(a) through
(d) and (ii)(a) and (b) of this section.

(1) Venting horizontal retorts. (a) Vent-
ing through multiple 1-inch vents dis-
charging directly to atmosphere.

1-in. gate valve 1-in. vent

-~ Inlet

Specifications. One 1-inch vent for every §
feet of retort length, equipped with a gate or
plug cock valve and discharging to atmos-
phere; end vents not more than 2% feet from
ends of retort.

Venting method. Vent valves should be wide
open for at least 5 minutes and to at least 225
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°F, or at least 7 minutes and to at least 220
°F,

(b) Venting through multiple 1-inch
vents discharging through a manifold
to atmosphere.

Gate valve Manifold
'

54

s ) ee— f a———
Steam
spreader
\———3
= Inlet

Specifications. One l-inch vent for every 5
feet of retort length; and vents not over 2%
feet from ends of retort: Size of manifold—
for retorts less than 15 feet in length, 2%
inches; for retorts 15 feet and over in length,
3 inches.

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

(¢) Venting through water spreaders.

Vent -
K
Gate valve”

Globe valve
Water inlet

~)

Water spreader

Steam spreader
=--Inlet

Size of vent and vent valve. For retorts less
than 15 feet in length, 2 inches; for retorts 15
feet and over in length, 2%z inches.

Size of water spreader. For retorts less than
15 feet in length, 1% inches; for retorts 15
feet and over in length, 2 inches. 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.

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, or for
at least 7 minutes and to at least 220 °F.
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(d) Venting through a single 2%2-inch
top vent (for retorts not exceeding 15
feet in length).

Vent ... f},.-Gate valve

Steam spreader

C w]

\==--Inlet

Specifications: A 2Y%-inch vent equipped
with a 2%-inch gate or plug cock valve and
located within 2 feet of the center of the re-
tort.

Venting method: Vent gate or plug cock
valve should be wide open for at least 4 min-
utes and to at least 220 °F.

(ii) Venting vertical retorts. (a) Venting
through a 1%-inch overflow.

Overflow pipe as vent

Gate
vplve

I d

«d

->ecns

Steam
spreader | |]

E---Inlet

Specifications. A 1%-inch overflow Dpipe
equipped with a 1%-inch gate or plug cock
valve and with not more than 6 feet of 1%-
inch pipe beyond the valve before break to
the atmosphere or to a manifold header.

Venting method. Vent gate or plug cock
valve should be wide open for at least 4 min-
utes and to at least 218 °F, or for at least 5
minutes and to at least 215 °F.

(b) Venting through a single l-inch
side or top vent.
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l-in vent.. rpe-Gate valve

Steam
sprecader

«-- Inlect

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

Venting method. Vent gate or plug cock
valve should be wide open for at least 5 min-
utes and to at least 230 °F, or for at least 7
minutes and to at least 220 °F.

(iii) Other installations and oper-
ating procedures that deviate from the
above specifications may be used if
there is evidence in the form of heat
distribution data, which shall be kept
on file, that they accomplish adequate
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.

(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
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shall be according to the scheduled
process.

(b) Equipment and procedures for pres-
sure processing in water in still retorts—
(1) Indicating mercury-in-glass thermom-
eter. Each retort shall be equipped with
at least one mercury-in-glass ther-
mometer whose divisions are easily
readable to 1 °F and whose temperature
range does not exceed 17 °F per inch of
graduated scale. Thermometers shall
be tested for accuracy against a known
accurate standard thermometer upon
installation and at least once a year
thereafter, or more frequently if nec-
essary, to ensure their accuracy.
Records of thermometer accuracy
checks which specify date, standard
used, method used, and person per-
forming the test should be maintained.
Each thermometer should have a tag,
seal, or other means of identity that
includes the date when it was last test-
ed for accuracy. A thermometer that
has a divided mercury column or that
cannot be adjusted to the standard
shall be repaired or replaced before fur-
ther use of the retort. Thermometers
shall be installed where they can be ac-
curately and easily read. Bulbs of indi-
cating thermometers shall be located
in such a position that they are be-
neath the surface of the water through-
out the process. On horizontal retorts,
this entry should be made in the side
at the center, and the thermometer
bulbs shall be inserted directly into the
retort shell. In both vertical and hori-
zontal retorts, the thermometer bulbs
shall extend directly into the water a
minimum of at least 2 inches without a
separable well or sleeve. The mercury
thermometer—not the recorder chart—
shall be the reference instrument for
indicating the processing temperature.

(2) Temperature-recording device. Each
still retort shall have an accurate tem-
perature-recording device. Graduations
on the temperature-recording devices
shall not exceed 2 °F within a range of
10 °F of the processing temperature.
Each chart shall have a working scale
of not more than 55 °F per inch within
a range of 20 °F of the processing tem-
perature. The temperature chart shall
be adjusted to agree as nearly as pos-
sible with, but to be in no event higher
than, the known accurate mercury-in-
glass thermometer during the process

263



§113.40

time. A means of preventing unauthor-
ized changes in adjustment shall be
provided. A lock, or a notice from man-
agement posted at or near the record-
ing device which provides a warning
that only authorized persons are per-
mitted to make adjustments, is a satis-
factory means for preventing unau-
thorized changes. The recorder may be
combined with the steam controller
and may be a recording-controlling in-
strument. The recording-thermometer
bulb should be located adjacent to the
bulb of the mercury-in-glass thermom-
eter, except in the case of a vertical re-
tort equipped with a combination re-
corder-controller. In such vertical re-
torts, the temperature recorder-control
bulb 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. In horizontal re-
torts, the temperature recorder-control
bulb shall be located between the water
surface and the horizontal plane pass-
ing through the center of the retort so
that there is no opportunity for direct
steam impingement on the control
bulb. Air-operated temperature con-
trollers should have adequate filter
systems to ensure a supply of clean,
dry air.

(3) Pressure gages. (i) Each retort
should be equipped with a pressure
gage, which should be graduated in di-
visions of 2 pounds or less.

(ii) Each 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. This may be a recording-con-
trolling instrument when combined
with a recording thermometer.

(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.
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(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%-inch
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
holes on 2-inch centers. If divider
plates are used between the layers of
containers, they should be perforated
as above. The positioning of containers
in the retort, when specified in the
scheduled process, shall be in accord-
ance with that process. Dividers, racks,
trays, or other means of positioning of
flexible containers shall be designed
and employed to ensure even circula-
tion of heating medium around all con-
tainers in the retort.

(8) Drain valve. A nonclogging, water-
tight wvalve shall be used. Screens
should be installed over all drain open-
ings.

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

(10)(d) 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
and during processing and cooling peri-
ods; the adequacy of the air or water
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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.

(ii) Water circulation. When a water
circulating system is used for heat dis-
tribution, is 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-section
area of the outlet line from the pump.
The suction outlets should be protected
with nonclogging screens to keep de-
bris from entering the circulating sys-
tem. The pump shall be equipped with
a pilot light or other signaling device
to warn the operator when it is not
running, and with a bleeder to remove
air when starting operations. Alter-
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native methods for circulation of water
in the retort may be used when estab-
lished by a competent authority as
adequate for even heat distribution.

(11) 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.

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

(13) Vertical and horizontal still retorts.
Vertical and horizontal still retorts
should follow the arrangements in the
diagrams below in this paragraph.
Other installation and operating proce-
dures that deviate from these arrange-
ments may be used, as long as there is
evidence in the form of heat distribu-
tion data or other suitable informa-
tion, which shall be kept on file, that
demonstrates that the heat distribu-
tion is adequate.
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Yertical Retorts

LEGEND FOR VERTICAL AND HORIZONTAL STILL
RETORTS

A—Water line.

B—S8team line.

C—Temperature control.
D—Overflow line.

E;—Drain line.

E,—Screens.

F—Check valves.

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 bulb.
N—Thermometer.

O—Water spreader.

P—Safety valve.

Q—Vent valve for steam processing.

R—Pressure gage.

S—Inlet air control.

T—Pressure control.

U—AIir 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.

Z,—Constant flow orifice valve used during
cook.
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(14) 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.

(¢) Equipment and procedures for pres-
sure processing in steam in continuous
agitating retorts—(1) Indicating mercury-
in-glass thermometer. Each retort shall
be equipped with at least one mercury-
in-glass thermometer whose divisions
are easily readable to 1 °F and whose
temperature range does not exceed 17
°F per inch of graduated scale. Ther-
mometers shall be tested for accuracy
against a known accurate standard
thermometer upon installation and at
least once a year thereafter, or more
frequently if necessary, to ensure their
accuracy. Records of thermometer ac-
curacy checks which specify date,
standard used, method used, and person
performing the test should be main-
tained. Each thermometer should have
a tag, seal, or other means of identity
that includes the date on which it was
last tested for accuracy. A thermom-
eter that has a divided mercury column
or that cannot be adjusted to the
standard shall be repaired or replaced
before further use of the retort. Ther-
mometers shall be installed where they
can be accurately and easily read.
Bulbs in indicating thermometers shall
be installed either within the retort
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shell or in external wells attached to
the retort. External wells or pipes shall
be connected to the retort through at
least a %-inch diameter opening, and
equipped with a %e-inch or larger
bleeder opening so located as to pro-
vide a full flow of steam past the
length of the thermometer bulb. The
bleeders for external wells shall emit
steam continuously during the entire
processing period. The mercury ther-
mometer—not the recorder chart—
shall be the reference instrument for
indicating the processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Graduations on
the temperature-recording devices
shall not exceed 2 °F within a range of
10 °F of the processing temperature.
Each chart shall have a working scale
of not more than 55 °F per inch within
a range of 20 °F of the processing tem-
perature. The temperature chart shall
be adjusted to agree as nearly as pos-
sible with, but to be in no event higher
than, the known accurate mercury-in-
glass thermometer during the process
time. A means of preventing unauthor-
ized changes in adjustment shall be
provided. A lock, or a notice from man-
agement posted at or near the record-
ing device that provides a warning that
only authorized persons are permitted
to make adjustments, is a satisfactory
means of preventing unauthorized
changes. The recorder may be com-
bined with the steam controller and
may be a recording-controlling instru-
ment. The temperature-recorder bulb
shall be installed either within the re-
tort shell or in a well attached to the
shell. Each temperature-recorder bulb
well shall have a Ys-inch or larger
bleeder opening emitting steam con-
tinuously during the processing period.
Air-operated 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
should be graduated in divisions of 2
pounds 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 recording-con-
trolling instrument when combined
with a recording thermometer. A
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steam controller activated by the
steam pressure of the retort is accept-
able if it is carefully maintained me-
chanically so that it operates satisfac-
torily.

(b) Bleeders. Bleeders, except those for
thermometer wells, shall be one-eight
inch or larger and shall be wide open
during the entire process, including the
come-up-time. Bleeders shall be lo-
cated within approximately 1 foot 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 apart along the top of
the retort. All bleeders shall be ar-
ranged so that the operator can ob-
serve that they are functioning prop-
erly. 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,
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
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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 un-
authorized 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.

(1) 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 marked on the recording
chart and entered on the other produc-
tion records required in this chapter. If
the alternative procedure of prompt
cooling is followed, the subsequent
handling methods used for the con-
tainers in the retort at the time of
stopping and cooling shall be entered
on the production 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 or more below the
specified temperature, or alternatively,
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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 re-
tort process, if so used, shall be marked
on the recording chart and entered on
the other production records required
in this chapter. If the alternative pro-
cedure of emptying the retort is fol-
lowed, the subsequent handing methods
used for the containers in the retort at
the time of the temperature drop shall
be entered on the production records. If
the temperature drop was less than 10
°F, a scheduled authorized emergency
still process approved by a qualified
person(s) having expert knowledge of
thermal processing requirements may
be used before restarting the retort
reel. Alternatively, container entry to
the retort shall be stopped and an au-
thorized emergency agitating process
may be used before container entry to
the retort is restarted. When emer-
gency procedures are used, no con-
tainers 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
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-
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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 {ill-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) Indicating mercury-
in-glass thermometer. Each retort shall
be equipped with at least one mercury-
in-glass thermometer whose divisions
are easily readable to 1 °F and whose
temperature range does not exceed 17
°F per inch of graduated scale. Ther-
mometers shall be tested for accuracy
against a known accurate standard
thermometer upon installation and at
least once a year thereafter, or more
frequently if necessary, to ensure their
accuracy. Records of thermometer ac-
curacy checks which specify date,
standard used, method used, and person
performing the test should be main-
tained. Each thermometer should have
a tag, seal, or other means of identity
that includes the date on which it was
last tested for accuracy. A thermom-
eter that has a divided mercury column
or that cannot be adjusted to the
standard shall be repaired or replaced
before further use of the retort. Ther-
mometers shall be installed where they
can be accurately and easily read.
Bulbs of indicating thermometers 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 %-inch-diameter opening, and
equipped with a Ye-inch or larger
bleeder opening so located as to pro-
vide a full flow of steam past the
length of the thermometer bulb. The
bleeder for external wells shall emit
steam continuously during the entire
processing period. The mercury ther-
mometer—not the recorder chart—
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shall be the reference instrument for
indicating the processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Graduations on
the temperature-recording devices
shall not exceed 2 °F within a range of
10 °F of the processing temperature.
Each chart shall have a working scale
of not more than 55 °F per inch within
a range of 20 °F of the processing tem-
perature. The temperature chart shall
be adjusted to agree as nearly as pos-
sible with, but to be in no event higher
than, the known accurate mercury-in-
glass thermometer during the process
time. A means of preventing unauthor-
ized changes in adjustment shall be
provided. A lock, or a notice from man-
agement posted at or near the record-
ing device that provides a warning that
only authorized persons are permitted
to make adjustments, is a satisfactory
means for preventing unauthorized
changes. The recorder may be com-
bined with the steam controller and
may be a recording-controlling instru-
ment. The temperature-recorder bulb
shall be installed either within the re-
tort shell or in a well attached to the
shell. Each temperature-recorder bulb
well shall have a Ye-inch or larger
bleeder opening emitting steam con-
tinuously during the processing period.
Air-operated 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,
which should be graduated in divisions
of 2 pounds 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 recording-con-
trolling instrument when combined
with a recording thermometer. A
steam controller activated by the
steam pressure of the retort is accept-
able if it is mechanically maintained
so that it operates satisfactorily.

(5) Bleeders. Bleeders, except those for
thermometer wells, shall be one-eighth
inch or larger and shall be wide open
during the entire process, including the
come-up-time. Bleeders shall be lo-
cated within approximately 1 foot of
the outermost location of containers,
at each end along the top of the retort;
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additional bleeders shall be located not
more than 8 feet apart along the top.
Bleeders may be installed at positions
other than those specified above, 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
containing drainage of condensate dur-
ing the retort operation.

(T) Retort speed timing. The rotational
speed of the retort shall be specified in
the schedules 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 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 schedules 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
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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) Indicating mercury-
in-glass thermometer. Each retort shall
be equipped with at least one mercury-
in-glass thermometer whose divisions
are easily readable to 1 °F and whose
temperature range does not exceed 17
°F per inch of graduated scale. Ther-
mometers shall be tested for accuracy
against a known accurate standard
thermometer upon installation and at
least once a year thereafter, or more
frequently if necessary, to ensure their
accuracy. Records of thermometer ac-
curacy checks which specify date,
standard use, method used, and person
performing the test should be main-
tained. Each thermometer should have
a tag, seal, or other means of identity
that includes the date on which it was
last tested for accuracy. A thermom-
eter that has a divided mercury column
or that cannot be adjusted to the
standard shall be repaired or replaced
before further use of the retort. Ther-
mometers shall be installed where they
can be accurately and easily read.
Bulbs of indicating thermometers shall
be installed either within the retort
shell or in external wells attached to
the retort. The mercury thermom-
eter—not the recorder chart—shall be
the reference instrument for indicating
the processing temperature.
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(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Graduations on
the temperature-recording devices
shall not exceed 2 °F within a range of
10 °F of the processing temperature.
Each chart shall have a working scale
of not more than 55 °F per inch within
a range of 20 °F of the processing tem-
perature. The temperature chart shall
be adjusted to agree as nearly as pos-
sible with, but to be in no event higher
than, the known accurate mercury-in-
glass thermometer during the process
time. A means of preventing unauthor-
ized changes in adjustment shall be
provided. A lock, or a notice from man-
agement posted at or near the record-
ing device that provides a warning that
only authorized persons are permitted
to make adjustment, is a satisfactory
means for preventing unauthorized
changes. This recorder may be com-
bined with the steam controller and
may be a recording-controlling instru-
ment. The temperature-recorder bulb
shall be installed either within the re-
tort shell or in a well attached to the
shell. Air-operated temperature con-
trollers 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 which
should be graduated in divisions of 2
pounds 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 recording-con-
trolling instrument when combined
with a recording thermometer.

(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
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persons are permitted to make adjust-
ment, is a satisfactory means of pre-
venting unauthorized changes.

(6) Air supply and controls. Means
shall be provided for introducing com-
pressed air at the proper pressure and
rate, which shall be controlled by an
automatic pressure control unit. A
check valve shall be provided in the air
supply line to prevent water from en-
tering the system.

(7)y 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-
ing machine vaccum 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) Indicating mercury-in-glass
thermometer. Each retort shall be
equipped with at least one mercury-in-
glass thermometer whose divisions are
easily readable to 1 °F and whose tem-
perature range does not exceed 17 °F
per inch of graduated scale. Thermom-
eter shall be tested for accuracy
against a known accurate standard
thermometer upon installation and at
least once a year thereafter, or more
frequently if necessary, to ensure their
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accuracy. Records of thermometer ac-
curacy checks which specify date,
standard used, method used, and person
performing the test should be main-
tained. Each thermometer should have
a tag, seal, or other means of identity
that includes the date on which it was
last tested for accuracy. A thermom-
eter that has a divided mercury column
or that cannot be adjusted to the
standard shall be repaired or replaced
before further use of the retort. Ther-
mometers shall be installed where they
can be accurately and easily read. The
thermometer shall be located in the
steam dome near the steam-water
interface. When the scheduled process
specifies maintenance of particular
temperatures in the hydrostatic water
legs, a mercury-in-glass thermometer
shall be located in each hydrostatic
water leg in a position near the bottom
automatic recorder. The mercury ther-
mometer—not the recorder chart—
shall be the references instrument for
indicating the processing temperature.

(2) Temperature-recording device. Each
retort shall have an accurate tempera-
ture-recording device. Graduations on
the temperature-recording devices
shall not exceed 2 °F within a range of
10 °F of the processing temperature.
Each chart shall have a working scale
of not more than 55 °F per inch within
a range of 20 °F of the processing tem-
perature. The temperature chart shall
be adjusted to agree as nearly as pos-
sible with, but to be in no event higher
than, the known accurate mercury-in-
glass thermometer during the process
time. A means of preventing unauthor-
ized changes in adjustment shall be
provided. A lock, or a notice from man-
agement posted at or near the record-
ing device that provides a warning that
only authorized persons are permitted
to make adjustments, is a satisfactory
means for preventing unauthorized
changes. The recorder may be com-
bined with the steam controller and
may be a recording-controlling instru-
ment. The temperature-recorder bulb
shall be installed either within the
steam dome or in a well attached to
the dome. Each temperature-recorder
bulb well shall have a Ye-inch or larger
bleeder opening which emits steam
continuously during the processing pe-
riod. Additional temperature-recorder
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bulbs shall be installed in the hydro-
static water legs if the scheduled proc-
ess specified maintenance of particular
temperatures in the hydrostatic water
legs. Air-operated temperature control-
lers should have adequate filter sys-
tems to ensure a supply of clean dry
air.

(3) Pressure gages. Each retort should
be equipped with a pressure gage which
should be graduated in divisions of 2
pounds or less.

(4) Recording of temperatures. Tem-
peratures indicated by the mercury-in-
glass thermometer or thermometers
shall be entered on a suitable form dur-
ing processing operations. Tempera-
tures shall be recorded by an accurate
automatic recorder or recorders 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.

(6) Steam controller. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. This may be a recording-con-
trolling instrument when combined
with a recording thermometer. A
steam controller activated by the
steam pressure of the retort is accept-
able if it is carefully mechanically
maintained so that it operates satisfac-
torily.

(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 ¥s-inch
or larger shall be located at the top of
the steam chamber or chambers oppo-
site the point of steam entry. Bleeders
shall be wide open and shall emit
steam continuously during the entire
process, including 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.

§113.40

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 authorized persons are permitted
to make adjustments, 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 f{ill-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.

(g) Aseptic processing and packaging
systems—(1) Product sterilizer—(i) Equip-
ment—(a) Temperature-indicating device.
Each product sterilizer shall be
equipped with at least one mercury-in-
glass thermometer or an equivalent
temperature-indicating device, such as
a thermocouple-recorder. Mercury-in-
glass thermometers shall have divi-
sions that are easily readable to 1 °F
and whose temperature range does not
exceed 17 °F per inch of graduated
scale. Thermometers and temperature-
indicating devices shall be tested for
accuracy against a known accurate
standard thermometer upon installa-
tion and at least once a year there-
after, or more frequently if necessary,
to ensure their accuracy. Records of
accuracy checks which specify date,
standard used, method used, and person
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performing the test should be main-
tained. Each thermometer and tem-
perature-indicating device should have
a tag, seal, or other means of identity
that includes the date on which it was
last tested for accuracy. A thermom-
eter that has a divided mercury column
or that cannot be adjusted to essential
agreement with the standard shall be
repaired or replaced. Thermometers
and temperature-indicating devices
shall be installed where they can be ac-
curately and easily read. The tempera-
ture-indicating device shall be the ref-
erence instrument for indicating the
processing temperature.

) Temperature-recording device.
There shall be an accurate temperature
recording device on each product steri-
lizer. The device shall be installed in
the product at the holding-tube outlet
between the holding tube and the inlet
to the cooler. Temperature-recording
devices shall have graduations that do
not exceed 2 °F within a range of 10 °F
of the processing temperature. Each
chart shall have a working scale of not
more than 55 °F per inch within a range
of 20 °F of the desired product-steriliza-
tion temperature. The temperature
chart shall be adjusted to agree as
nearly as possible with, but to be in no
event higher than, a known accurate
mercury-in-glass thermometer. A
means of preventing unauthorized
changes in adjustment shall be pro-
vided. A lock; or a notice from manage-
ment posted at or near the recording
device that provides a warning that
only authorized persons are permitted
to make adjustments, is a satisfactory
means for preventing unauthorized
changes.

(¢) Temperature recorder-controller. An
accurate temperature recorder-con-
troller shall be located in the product
sterilizer at the final heater outlet. It
shall be capable of ensuring that the
desired product sterilization tempera-
ture is maintained. The chart gradua-
tions shall not exceed 2 °F within a
range of 10 °F of the desired product
sterilization temperature. Air-operated
temperature controllers should have
adequate filter systems to ensure a
supply of clean, dry air.

(@) Product-to-product regenerators.
When a product-to-product regenerator
is used to heat the cold unsterilized
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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, there shall be an ac-
curate differential pressure recorder-
controller installed on the regenerator.
The scale divisions shall not exceed 2
pounds per square inch on the working
scale of not more than 20 pounds per
square inch per inch. The controller
shall be tested for accuracy against a
known accurate standard pressure indi-
cator upon installation and at least
once every 3 months of operation
thereafter, or more frequently if nec-
essary, to ensure its accuracy. One
pressure sensor shall be installed at the
sterilized product regenerator outlet
and the other pressure sensor shall be
installed at the unsterilized product re-
generator inlet.

(f) Metering pump. A metering pump
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 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 authorized persons are permitted
to make adjustments, is a satisfactory
means of preventing unauthorized
changes.

(g) Product holding tube. The product-
sterilizing holding tube shall be de-
signed to give continous 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 0.25
inch per foot.

(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
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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
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.

(i) 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.

(¢) 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
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in the regenerator is less than 1 pound
per square inch greater than the pres-
sure of unsterilized product in the re-
generator. 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 segregated from
product that received the scheduled
process and shall be reprocessed or de-
stroyed. Product flow to the filler or to
the aseptic surge tank shall not be re-
sumed until the cause of the improper
pressure relationships in the regen-
erator has been corrected and the af-
fected 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
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 recorder
in holding tube outlet; temperature re-
corder-controller at final heater outlet;
differential pressure recorder-con-
troller, if a product-to-product regen-
erator is used; product flow rate as es-
tablished by the metering pump or as
determined by filling and closing rates
and, if an aseptic surge tank is used,
sterile air pressure or other protection
means; and proper performance of seam
seals or other similar devices. The
measurements 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
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filling and closing system shall be in-
strumented to demonstrate that the re-
quired sterilization is being accom-
plished continuously. Automatic re-
cording devices shall be used to record,
when applicable, the sterilization
media flow rates, temperature, con-
centration, or other factors. When a
batch system is used for container ster-
ilization, the sterilization conditions
shall be recorded.

(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-
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 and handled in ac-
cordance with §113.89. In the event of
loss of sterility, the system(s) shall be
returned to a condition of commercial
sterility before resuming packaging op-
erations.

(¢) 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
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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.

(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,
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
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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.

(i) 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
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.

[44 FR 16215, Mar. 16, 1979, as amended at 62
FR 31722, June 11, 1997]
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Subpart D—Conirol 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
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-
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 Optionat
Cover hook Overlap (by calculation).
Body hook Countersink.
Width (length, height)
Tightness (observation for wrinkle}
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Required Optional Required Optional
Thickness Overlap Cover hook.
Tightness (observation for wrinkle) | Countersink.

(b) Seam scope or projector:

Thickness by micrometer

Required

Optional

Body hook

Width (length, height).
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(I) ““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.

(i) 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. Each 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. When cans
are handled on belt conveyors, the con-
veyors should be so constructed as 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, cush-
ions, etc. should be replaced 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. Automatic equipment
used in handling filled containers
should be so designed and operated as
to preserve the can seam or other con-
tainer closure integrity.

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
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
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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.

(¢) 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
50 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.

(¢) 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
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

§113.87

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. Critical factors, e.g., minimum
headspace, consistency, maximum fill-
in or drained weight, a., etc., that may
affect the scheduled process, shall be
specified in the scheduled process. Ac-
ceptable scientific methods of estab-
lishing heat sterilization processes
shall include, when necessary, but shall
not be limited to, microbial thermal
death time data, process calculations
based on product heat penetration
data, and inoculated packs. Calculation
shall be performed according to proce-
dures recognized by competent proc-
essing authorities. If incubation tests
are necessary for process confirmation,
they shall include containers from test
trials and from actual commercial pro-
duction runs during the period of insti-
tuting the process. The incubation
tests for confirmation of the scheduled
processes should include the containers
from the test trials and a number of
containers from each of four or more
actual commercial 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 suffi-
cient to ensure the adequacy of the
process. Complete records covering all
aspects of the establishment of the
process and associated incubation tests
shall be prepared and shall be perma-
nently retained by the person or orga-
nization making the determination.

§113.87 Operations in the thermal

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
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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 written record of these checks should
be made.

(c) The initial temperature of the
contents of the containers to be proc-
essed shall be 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 thermal proc-
ess, lower the initial temperature of
the product below that specified in the
scheduled process.

(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 recording-tem-
perature charts should reasonably cor-
respond to the time of day on the writ-
ten processing records to provide cor-
relation of these records.
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(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.

§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
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
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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 mercury-in-glass
and recording thermometer readings,
and other appropriate processing data.
Closing machine vacuum in vacuum-
packed products, maximum fill-in or
drained weight, or other critical fac-
tors specified 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.

(8) 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 cutlet as indicated by the
temperature-indicating device and the
temperature recorder; product tem-
perature in the final heater outlet as
indicated by the temperature recorder-
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controller; differential pressure as indi-
cated by the differential pressure re-
corder-controller, if a product-to-prod-
uct regenerator is used; product flow
rate, as determined by the metering
pump or by filling and closing rates;
sterilization media flow rate or tem-
perature or both; retention time of
containers, and closures when applica-
ble, in the sterilizing environment;
and, when a batch system is used for
container and/or closure sterilization,
sterilization cycle times and tempera-
tures.

(6) 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.

(7) Other systems. Critical factors
specified in the formulation of the
product or in the scheduled process.

(b) Recording thermometer charts
shall be identified by date, retort num-
ber, and other data as necessary, so
they can be correlated with the written
record of lots processed. Each entry on
the processing and production records
shall be made by the retort or proc-
essing system operator, or other des-
ignated person, at the time the specific
retort or processing system condition
or operation occurs, and this retort or
processing system operator or other
designated person shall sign or initial
each record form. Not later that 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 the re-
cording thermometer chart(s), shall be
signed or initialed and dated by the re-
viewer.

(¢c) Written records of all container
closure examinations shall specify the
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product code, the date and time of con-
tainer closure inspections, the meas-
urements obtained, and all corrective
actions taken. Records shall be signed
or initialed by the container closure in-
spector and reviewed by management
with sufficient frequency to ensure
that the containers are hermetically
sealed.

(d) 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.

(e) Copies of all records provided for
in this part, except those required
under §113.83 establishing scheduled
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.
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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,
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.
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product code, the date and time of con-
tainer closure inspections, the meas-
urements obtained, and all corrective
actions taken. Records shall be signed
or initialed by the container closure in-
spector and reviewed by management
with sufficient frequency to ensure
that the containers are hermetically
sealed.

(d) 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.

(e) Copies of all records provided for
in this part, except those required
under §113.83 establishing scheduled
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.
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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,
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.

(¢) 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
46 and a water activity (aw) 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.
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(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
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

§114.80

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
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:

(1) 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
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§114.83

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.

(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

from scheduled
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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
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
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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.

(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.

(1) 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.

(ii) Temperature. To obtain accurate
results, a uniform temperature should

§114.90

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 10.05 pH unit or less. Some
meters permit the expansion of any pH
unit range to cover the entire scale and
have an accuracy of approximately
10.01 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:

(1) 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 AQOAC 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.
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(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
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.

21 CFR Ch. | (4-1-09 Edition)

(5) Determining pH on samples. (1) Ad-
just the temperature of the sample to
room temperature (25 °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
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 he
semisolid in character. The following
are examples of preparation procedures
for pH testing for each of these cat-
egories:

(i) Ligquid and solid component mizx-
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.

(@) 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
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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.

(ii) 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
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.

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

(i) For process liguids, 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
t0 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

§114.90

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 256 °C, and determine the
equilibrated pH.

(b) Colorimetric methods for the deter-
mination of pH. This method may be
used in lien 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
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.

8) 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.

(¢) 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
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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,
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.

(¢) 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]
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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.

(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)(dv) 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.
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