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. SN _ --Su'bpari A--General Provisions . -
Sec 120 1 Applfcablllty B o

(a) Any ;uace sold as such or used as an mgredlent in: beverages sha!l be processed in
~-accordance with the requrrements of th:s part Ju;ce means the aqueous liquid

i 'expressed or extracted from one or more fruzts or vegetab]es purees of. the edible

o pomons of one or more fru:ts or vegetabies or any. concentrates of such liquid or puree.

o 'The requsrements of this part shali apply o any juice: regardless of whether the juice, or

any. of its ingredients, is or has been shipped in interstate commerce (as:defined in
section 201(b) of the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. 321(b)) Raw
-agricultural ingredients of juice are not subject to the requ:rements of this part.
“Processors should apply existing agency gu:dance to minimize mrcrob;al food safety
hazards for fresh fruits and vegetables in handimg raw agrlcultural products



(b) The reguiations in this part shall be effective January 22, 2002. However, by its terms,
this part is not binding on small and very small businesses until the dates listed in
paragraphs (b)(1) and (b)(2) of this section.

(1) For small businesses employing fewer than 500 persons the regu!at;ons in this part
are binding on January 21, 2003.

(2) For very small businesses that have either total annual sales of less than $500,000,
or if their total annual sales are greater than $500,000 but their total food sales are
less than $50,000; or the person claiming this exemption employed fewer than an
average of 100 full-time equivalent employees and fewer than 100,000 units of juice
were sold in the United States, the regulations are binding on January 20, 2004.

Sec. 120.3 Definitions.

The definitions of terms in section 201 of the Federal Food, Drug, and Cosmetic Act,
101.9(j}(18)(vi), and part 110 of this chapter are applicable to such terms when used in this
part, except where redefined in this part. The following defmltlons shall also apply:

(a) Cleaned means washed with water of adequate sanitary quahty

(b) Control means to prevent, eliminate, or reduce.

(c) Control measure means any action or activity to prevent, reduce to acceptable levels, or
eliminate a hazard.

(d) Critical control point means a point, step, or procedure in a food process at which a
control measure can be applied and at which control i is essential to reduce an identified
food hazard to an acceptable level.

(e) Critical limit means the maximum or minimum value to which a physical, bio!oglcal or
chemical parameter must be controlled at a critical control point to prevent, eliminate, or
reduce to an acceptable level the occurrence of the identified food hazard.

(f) Culled means separation of damaged fruit from undamaged fruit. For processors of
citrus juices using treatments to fruit surfaces to comply with 120.24, culled means
undamaged, tree-picked fruit that is U.S. Department of Agriculture choice or higher
quality.

(g) Food hazard means any biological, chemical, or physical agent that is reasonably likely
to cause illness or injury in the absence of its control.

(h) Importer means either the U.S. owner or consignee at the time of entry of a food
product into the United States, or the U.S. agent or representative of the foreign owner
or consignee at the time of entry into the United States. The importer is responsible for
ensuring that goods being offered for entry into the United States are in compliance with
all applicable laws. For the purposes of this definition, the importer is ordinarily not the
custom house broker, the freight forwarder, the carrier, or the steamship representative.

(i) Monitor means to conduct a planned sequence of observations or measurements to

. assess whether a process, point, or procedure is under control and to produce an
accurate record for use in verification.

() (1) Processing means activities that are directly related to the productlon of j juice
products.

(2) For purposes of thls part, processing does not include:



(|) Harvesting,:picking, or transportmg raw agncuitura! mgredaents of juice
- products; without.otherwise engaging in process&ng, and
(u) The operation of a retail establishment. -
(k) Processor means any person.engaged in commercial, custom or instatutlonal
- . processing of juice products, either in the United States or in-a foreign country, including
_-any person engaged in the processmg of ;uuce products that are mtendad fcr use in
.. market or consumer tests.. o
(I} Retail establishment is an operation that prov&das Jmce dlrectly to the consumers and
- does not include an establishment that sells or distributes juice to other business
- entities as well as directly to consumers "Prov;des mc!ud_es stonng preparing,
packaging, serving; and vending. - SAEN P AN S AT
. ..{m)Shallis used to state mandatory requ;rements : R SR
- .(n) Shelf-stable product means a product:that is hermetlcally sealed and when stored at
- -room temperature, should. not demonstrate any microbial growth. . '
: (o) Should is used to state recommended or. advisory proced ures or to adentlfy
recommended equipment,
(p) Validation means that element of verification focused on coilectmg and evaluating
-scientific and technical information to determine whether the HACCP.plan, when
~ properly implemented, will. effectively control the identified food hazards. -+ -
(q) Verification.means those activities, other than monitoring, that establish the valld ity of
- the HACCP plan and that the systam is, cperatmg according to the plan

| Sec 120 5 Current good manufactunng practlce

Part 110 of this chapter appiles in determining whether the facmtles methods practlces and

__controls used to process jU[Ce are safe and whether the food has been processed under -
samtary condltzons EERATRRIS g _ S .

:Sec 120 6 Samtation standard operatmg procedures :

( ) Sanrtat:on controls Each processor shall have and 1mplement a samtation standard
.. operating procedure (SSOP) that addresses sanitation condmons and pracﬂces before,
~during, and after processing. The ' SSOP shall address: - '
o (1) Safety. of the water that comes into contact wnth food or food contact surfaces or that
is used in the manufacture ofice; =~ - :
(2) Condition and cleanliness of food contact surfaces 1nc£ud|ng utensﬂs gloves and
- outer garments,
(3) Prevention of Cross contam:nat;on from :nsamtary objects to food food packagmg
- -material, and other food contact surfaces, including utensils, gioves and outer
RRT garments and from raw product to processed praduct;’ s
. - {4) Maintenance of hand washing, hand sanitizing, and toilet facllltles
(5) Protection of food, food packaging material, and food contact surfaces from
--adulteration with lubricants, fuel, pesticides, cleaning compounds, sanitizing agents,
 condensate, and other chemical, physical,-and biolcgical contamznants : :
(6) Proper labeling, storage and use of toxic compounds; ~ -



(7) Control of employee heaith conditions that could result in the microbiological
contamination of food, food packaging materials, and food contact surfaces; and
(8) Exclusion of pests from the food plant.

(b) Monitoring. The processor shall monitor the conditions and practices during processing
with sufficient frequency {o ensure, at a minimum, conformance with those conditions
and practices specified in part 110 of this chapter that are appropriate both to the plant
and to the food being processed. Each processor shall correct, in a timely manner,
those conditions and practices that are not met.

(c) Records. Each processor shall maintain SSOP records that, at a minimum, document
the monitering and corrections prescribed by paragraph (b) of this section. These
records are subject to the recordkeeping requirements of 120.12. . .

(d) Relationship to Hazard Analysis and Critical Control Point (HACCP) plan. Sanitation
standard operating procedure controls may be included in the HACCP plan. required
under 120.8(b). However, to the extent that they are implemented in accordance with
this section, they need not be included in the HACCP plan.

Sec. 120.7 Hazard analysis. -

(a) Each processor shall develop, or have developed for it, a written hazard analysis to
determine whether there are food hazards that are reasonably likely to occur for each
type of juice processed by that processor and to identify control measures that the
processor can apply to control those hazards. The written hazard analysis shall consist
of at least the following: =~
(1) Identification of food hazards;

{(2) An evaluation of each food hazard identified to determine if the hazard is reasonably
likely to occur and thus, constitutes a food hazard that must be addressed in the
HACCP plan. A food hazard that is reasonably likely to occur is one for which a
prudent processor would establish controls because experience, illness data,
scientific reports, or other information provide a basis to conclude that there is a
reasonable possibility that, in the absence of those controls, the food hazard will
occur in the particular type of product being processed. This evaluation shall include
an assessment of the severity of the iliness or injury if the food hazard occurs,

(3) |dentification of the control measures that the processor can apply to control the food
hazards identified as reasonably likely to occur in paragraph (a)(2) of this section;

(4) Review of the current process to determine whether modifications are necessary;
and

(5) 1dentification of critical control points. : B

(b) The hazard analysis shall include food hazards that can be mtroduced both within and
outside the processing plant environment, including food hazards that can occur before,
during, and after harvest. The hazard analysis shall be developed by an individual or
individuals who have been trained in accordance with 120.13 and shall be subject to the
recordkeeping requirements of 120.12.

(c) In evaluating what food hazards are reasonably likely to occur, conssderatlon should be
given, at a minimum, to the following:

(1) Microbiological contamination;

(2) Parasites;



- {3) Chemical contamination;

- (4) Unlawful pesticides residues, -

(5) Decomposition in food where a food hazard has been assomated w1th
- decomposition; . : : S :

_ (6) Natural foxins; -
(7) Unapproved use of food or coior addrtrves -
(8) Presence of undeclared :ngred:ents that may be afiergehs and
(9) F’hysrcai hazards. '

(d) Processors should evaluate product mgredlents processmg procedures packagsng,
~storage, and intended use; facility and equipment function and design; and plant
sanitation, including employee hygiene, to determine the potential effect of each on the
safety of the finished food for the intended consumer.

{e) HACCP plans for juice need not address the food hazards associated with
microorganisms and microbial toxins that are controlled by the requirements of part 113
-or part 114 of this chapter. A HACCP plan for such jurce shall address any other food
hazards that are reasonabiy Ilkely to occur.

‘Sec. 120 8 Hazard Analyms aod Cnt;cai Control F-‘omt (HACCP) plan

( ) HACCP p!an Each processor shall have and implement a written HACCP pian -
whenever a hazard analysis reveals one or more food hazards that are reasonably likely
to occur during processing, as described in 120.7. The HACCP plan shall be developed
by an individual or individuals who have been trained in accordance with 120.13 and

“shall be sub;ect to the recordkeepmg requrrements of 120 12 A HACCP plan shafi be
specificto. . _

. (1) Each location where jwce is processed by that processor and o B
'(2) Each type of juice processed by the processor. The plan may group types of juice

g products together, or group. types of production methods together, if the food
- hazards, critical control points, critical fimits, and procedures requlred to be identified
and performed by paragraph (b) of this sectron are essentially identical, provided
“that any required features of the plan that are unique to a specific product or method
are clearly delineated in the plan and are observed in practice. .~

(b) The contents of the HACCP plan. The HACCP plan shall, at a m;nnmum

(1) List all food hazards that are reasonably likely to oceur as identified in accordance
 'with 120.7,-and that thus must be controlled for each type of product
(2) List the critical control po:nts for each of the identlfled food hazards thatis
reasonably likely to occur, mcludmg as appropr;ate ' '
(i) Critical control pomts desrgned to control food hazards that are reasonably fikely
to occur and could be introduced inside the processing plant enwronment and
(ll) Critical controi points demgned to control food hazards mtroduced outside the
processrng plant enwronment mcludmg food hazards that occur before, during,
‘and after harvest;
(3) List the critical limits that shall be met at each of the cnt;cal control pomts
{4 List the procedures, and the frequency with which they are to be performed; that will
- be used to monitor each of the crltrcai controt pornts to ensure compl:ance with the -
- critical limits; '



(5) Include any corrective action plans that have been developed in accordance with
120.10(a), and that are to be followed in response to deviations from critical limits at
critical contro! points;

(6} List the validation and verification procedures, and the frequency with which they are
to be performed, that the processor will use in accordance with 120.11; and

(7) Provide for a recordkeeping system that documents the monitoring of the critical
control points in accordance with 120.12. The records shall contain the actual values
and observations obtained during monitoring.

(c) Sanitation. Sanitation controls may be included in the HACCP plan. However to the
extent that they are monitored in accordance with 120 6, they are not required to be
included in the HACCP plan.

Sec. 120.9 Legal basis.

Failure of a processor to have and to implement a Hazard Analysis and Critical Control Point
(HACCP) system that complies with 120.6, 120.7, and 120.8, or otherwise to operate in
accordance with the requirements of this part, shall render the juice products of that processor
adulterated under section 402(a)(4) of the Federal Food, Drug, and Cosmetic Act. Whether a
processor's actions are consistent with ensuring the safety of juice will be determined through
an evaluation of the processor's overall implementation of its HACCP system.

120.10 Corrective actions.

Whenever a deviation from a critical limit occurs, a processor shall take corrective action by
following the procedures set forth in paragraph (a) or paragraph (b) of this section.

(a) Processors may develop written corrective action plans, which become part of their
HACCP plans in accordance with 120.8(b)(5), by which processors predetermine the
corrective actions that they will take whenever there is a deviation from a critical limit. A
corrective action plan that is appropriate for a particular deviation is one that describes
the steps to be taken and assigns responsibility for taking those steps, to ensure that:
(1) No product enters commerce that is either injurious to health or is otherwise

adulterated as a result of the deviation; and

(2) The cause of the deviation is corrected

{b) When a deviation from a critical limit occurs, and the processor does not have a
corrective action plan that is appropriate for that deviation, the processor shall:

(1) Segregate and hold the affected product, at least until the requrrements of
paragraphs (b){2) and (b)(3) of this section are met; :

(2) Perform or obtain a review to determine the acceptability of the affected product for
distribution. The review shall be performed by an individual or individuals who have
adequate training or experience to perform such review;

(3) Take corrective action, when necessary, with respect to the affected product to
ensure that no product enters commerce that is either injurious to health or is
otherwise aduiterated as a result of the deviation;

(4) Take corrective action, when necessary, to correct the cause of the deviation; and

(5) Perform or obtain timely verification in accordance with 120.11, by an individual or

“individuals who have been trained in accordance with 120.13, to determine whether



: modlficatron of the HACCP plan is: requrred to reduce the risk of recurrence of the:
. -deviation, and to modify the HACCP plan as necessary. -
_ c) AH corrective actions taken in accordance with this section shati be fuily documented in
.. records that are subject to verification.in. accordence wrth 120 11(3)(1)(|V)(B) and the
recordkeepmg requrrements of. 120 12 : :

'Sec 12011 Verlﬂcatron and vaisdatlon - R

(a ) Verrfrceteon Each processor shall venfy that the Hazard Anaiysas and Crltlcal Ccntrol
Point (HACCP). system is being 1mpiemented accordmg to deS|gn
(1) Verification activities shall include: . g '

i) A review of any consumer, complalnts that have been recerved by the processor

o determme whether such complaints relate to the performance of the HACCP
plan or reveal prev;ously unldentzf ed critical control polnts

(i) The calibration of process. monltorlng instruments; : "

(m) At the opt;on of the processor, the performance of perlodzc end product orin-
process testing; except that processors of citrus juice that re[y in whole or in part
‘on surface. _treatment of fruit shafl perform end produc! testrng in accordance with
1120.25..

(:v)A rewew mc!uding srgnmg and datmg by an :ndrwdual who has been trained in

" accordance with 120,13, of the records that document:. e
(A) The monitoring of critical control points. The purpose of thas revuew shali be,

~ata minimum, to ensure that the records are complete-and-to verify that the
' records document values that are within the critical limits. This revrew shall
~occur within 1 week (7 days) of the day that the records are made;
(B) The. takmg of corrective actions. The purpose of this review:shall be at a.
-~ minimum, to.ensure that the records are: comp[ete and to verify that '
_appropriate corrective actions were taken in accordance withi 120.10. This
‘review shall occur. wathrn 1: week (T days) of the day that the records are.
made; and
(C) The: calrbratmg of: any process monltorlng mstruments used at crttrcal control
.. points-and the performance of any periodic end- product or in-process testing
- -that is:part of the processor's verification activities. The ‘purpose of these
reviews shall be, at a minimum, to ensure- that the records are complete and
-that these: activities occutred. in:accordance with the processor‘s written
" -.procedures. These reviews shall occur wrthrn a reesonable trme after the
records are made; and - :

(v) The following:of procedures in 120 10 whenever any venﬂcatron procedure
--including the review. of consumer compiamts establlshes the need to take a
corrective action; ‘and- R

(vi)Additional process verzflcat:on if: requrred by 120 25

(2) Records that document the calibration of process monitoring mstruments in
accordance with paragraph (a)(1)(iv)(B) of this section, and the performance of any

- periodic end-product and in-process testing, in accordance with’ paragraph

{(a)(1)(iv)(C) of this section, are subject to the recordkeeping requirements of 120.12.

(b) Vahdatron of the HACCP-plan. Each processor shall validate that the HACCP plan is
adequate to control food hazards that are reasonably likely to occur; this validation shall



occur at least once within 12 months after implementation and at least annually
thereafter or whenever any changes in the process occur that could affect the hazard
analysis or alter the HACCP plan in any way. Such changes may include changes in the
following: Raw materials or source of raw materials; product formulation; processing
methods or systems, including computers and their software; packaging; finished
product distribution systems; or the intended use or consumers of the finished product.
The validation shall be performed by an individual or individuals who have been trained
in accordance with 120.13 and shall be subject to the recordkeeping requirements of
120.12. The HACCP pian shall be modified immediately whenever a validation reveals
that the plan is no longer adequate to fully meet the requirements of this part.

(c) Validation of the hazard analysis. Whenever a juice processor has no HACCP plan
because a hazard analysis has revealed no food hazards that are reasonably likely to
occur, the processor shall reassess the adequacy of that hazard analysis whenever
there are any changes in the process that could reasonably affect whether a food
hazard exists. Such changes may inciude changes in the following: Raw materiais or
source of raw materials; product formulation; processing methods or systems, including
computers and their software; packaging; finished product distribution systems; or the
intended use or intended consumers of the finished product. The validation of the
hazard analysis shall be performed by an individual or individuals who have been
trained in accordance with 120.13, and, records documenting the validation shall be
subject to the recordkeeping requirements of 120.12. :

Sec. 120.12 Records.

(a) Required records. Each processor shall maintain the following records documenting the
processor's Hazard Analysis and Critical Control Point (HACCP) system:’
(1) Records documenting the implementation of the sanitation standard operating
procedures (SSOP's) (see 120.6),
" (2) The written hazard analysis required by 120.7; =
(3) The written HACCP plan required by 120.8;
(4) Records documenting the ongoing application of the HACCP pian that include:

(i) Monitoring of critical controf points and their critical limits, including the recording
of actual times, temperatures, or other measurements, as prescribed in the
HACCP plan; and

(i) Corrective actions, including at! actions taken in response to a deviation; and

{5) Records documenting verification of the HACCP system and validation of the

HACCP plan or hazard analysis, as appropriate.

(b) General requirements. All records required by this part shall include:

{1) The name of the processor or importer and the location of the processor or importer,
if the processor or importer has more than one location;

(2) The date and time of the activity that the record reflects, except that records required
by paragraphs (a)(2), (a)(3), and (a)(5) of this section need not include the time;

(3) The signature or initials of the person performing the operation or creating the
record; and

(4) Where appropriate, the sdentity of the product and the production code, if any.
Processmg and other information shall be entered on records at the time that it is



-observed. The records shall contain the actual vaiues and observatlons obtalned

during monitoring.
. {c) Documentation. ' : ' B
(1) The records in paragraphs (a)(2) and (a)(S) of this section shali be s:gned and dated
. by the most responsible individual onsite at the processing fac;!rty or by a higher
level official of the processor. These srgnatures shall srgmfy that these records have
been accepted by the firm.
* (2) The records in paragraphs (a)(2) and ( )(3) of thls sectron shail be srgned and dated:
(i) Upon initial acceptance; aa
- {iiy Upon any modification;and = i -
(i) Upon verification and vairdatrcn in accordance wrth 120 11
(d) Record retention. ' '
(1) All records required by th;s part shalf be retalned at the process;ng fact!rty or at the
. importer's place of business in the United States for, in the case of perishable or
- refrigerated juices, at least 1 year after the date that such products were prepared,
and for, in the case of frozen, preserved, or shelf stable products, 2 years or the
sheilf life of the product whrchever is greater after the date that the prod ucts were
prepared. =
(2) Offsite storage of process:ng records requrred by paragraphs (a)(1) and (a)(4) of this
section is permitted after 6 months following the date that the momtormg occuired, if
such records can be retrieved and provided onsite within 24 hours of request for -
official review. Electronic records are considered to.be onsite if they are accessrble
“from an onsite location and comply with paragraph (g) of this section.
(3) if the processmg facrilty is closed for a prolonged period between seasonal packs,
the records may be transferred to some other reasonably accessible Jocation at the
“end of the seasonal pack but shall be mmed:atety returned to the processmg facility
for: of'flcral review upon request ' _
(e) Official review. All records requrred by thrs part shati be avarlabie for rev:ew and copying
“atreasonable times. - SR O b
(f) Public disclosure. '
(1) All records requzred by thrs part are not avar!able fcr publzc disctosure unless they
‘have been prewous!y drsciosed to the public, as defined in 20.81 of this chapter, or
““unless they relate to a product or ingredient that has been abandoned and no longer
_represent a trade secret or confidential commercra% or fmancraf mformaticn as
defined in 20 61 of this chapter . -
(2) Records required to be maintained by thls part are subject to dlscfosure to the extent
~ that they are otherwise publicly available, or that disclosure could not reasonably be
B expected to cause a competrttve hardsh|p, such as generac type HACCP plans that
_ ‘reflect standard, mdustry practaces L
* (g) Records maintained on cornputers The mamtenance of computerized records, in
accordance with part 11 of this chapter is acceptable

Sec. 120 13 Tra:ning

(a) On!y an individual who has met the reqmrements of paragraph (b) of this section shall
be responsible for the following functions: :



(1) Developing the hazard analysis, including delineating control measures, as required
by 120.7.

(2) Developing a Hazard Analysis and Critical Control F’omt (HACCP) plan that is
appropriate for a specific processor, in order to meet the requirements of 120.8;

(3) Verifying and modifying the HACCP plan in accordance with the corrective action
procedures specified in 120.10(b)(5) and the validation activities specified in
120.11(b) and (c); and 120.7; ' ‘ _ :

(4) Performing the record review required by 120.11(a){(1)(iv).

(b) The individual performing the functions listed in paragraph (a) of this section shall have
successfully completed training in the application of HACCP principles to juice
processing at least equivalent to that received under standardized curriculum
recognized as adequate by the Food and Drug Administration, or shall be otherwise
qualified through job experience to perform these functions. Job experience may qualify
an individual to perform these functions if such experience has provided knowledge at
least equivalent to that provided through the standardized curricuium. The trained
individual need not be an employee of the processor.

Se'c. 120.14 Appiication of ‘rEquiremehts to imported products.
This section sets forth specific requirements for im'pbrted juice.

(a ) Importer requirements. Every importer of juice shall either:

(1) Obtain the juice from a country that has an active memarandum of understanding
(MOU) or simitar agreement with the Food and Drug Administration, that covers the
food and documents the equivalency or compliance of the tnspec’uon system of the
foreign country with the U.S. system, accurately reflects the relationship between the
signing parties, and is functioning and enforceable in its entirety; or

(2) Have and implement written procedures for ensuring that the juice that such importer
receives for import into the United States was processed in accordance with the
requirements of this part. The procedures shall provide, at a minimum:

(i) Product specifications that are designed to ensure that the juice is not
adulterated under section 402 of the Federal Food, Drug, and Cosmetic Act
because it may be injurious to health or because it may have been processed
under insanitary conditions; and

(i) Affirmative steps to ensure that the products belng offered for entry were
processed under controls that meet the requirements of this part. These steps
may include any of the following:

(A) Obtaining from the foreign processor the Hazard Analys:s and Critical
Control Point (HACCP) plan and prerequisite program of the standard
operating procedure records required by this part that reiate to the
specific lot of food being offered for import, _

(B) Obtaining either a continuing or lot specifi¢ certificate from an
appropriate foreign government inspection authority or competent third
party certifying that the imported food has been processed in
accordance with the requirements of this part



(C) Regularly inspecting the foreign processor's facilities to ensure that the
. rimported food is being processed in accordance wsth the requ:rements
- of this part;

(D} Maintaining on file a copy, in English, of the: forelgn processors hazard
~analysis and HACCP plan, and a written guarantee from the foreign
- processor that the imported food is processed in accordance with the

S requ1rements of this part; -

. (E) Periodically testing the imported food, and malntalmng on file a copy, in
-English, of a written guarantee from the foreign processor that the
. “imported food is processed in accordance wrth the requrrements of this

o.oopart; or .

.(F) Other such venﬂcatron measures as appropr;ate that prowde an
equivalent Ievet of: assurance of complrance wrth the requrrements of
this part. -~ . ;

{b) Competent third party. An |mporter may hrre a competent third party to ass;st with or
perform any or all of the verification activities specified in paragraph (a)(2) of this
section, including writing the importer's verification procedures on the rmporter‘s behalf.

(c) Records The importer shall maintain records; in English, that document the -
“performance and results of the affirmative steps specified in paragraph (a)(?_)(ri) of this
section. These records shall be subject to the applicable provisions of 120,12

(d) Determination of compliance. The importer shall provide evidence that all juice offered.

- for entry into the United States has been. processed under. conditions that comply with
this part. If assurances do’ not exist that an imported juice has been processed under

~conditions that are equlvatent to those requlred of domestic processors under this part,

: --"the product wrii appear to be adulterated and wrll be denred entry

Subpart 8-—Pathogen Reduction

' Sec 120 20 Generat

This subpart augments subpart A of thrs part by settmg forth spec:ﬁc requrrements for process
controls : . . o o _ _

Sec. 120 24 Process controls L

(a) In order to meet the requirements of subpart A of this part, processors of Juice products
shall include in their Hazard Anatysrs and Critical Control Point (HACCP) plans control
“‘measures that will consistently produce, at a minimum, a 5 log (i.e., 10 5) reduction, for
a period at least as long as the shelf life of the product when stored under normal and
moderate abuse conditions, in the pertlnent microorganism. For the purposes of this
-regulation, the "pertinent mlcroorganrsm is the most resistant microorganism of public
~health significance that is likely to oceur in the ju;ce The foliowrng 3urce processors are

exempt from this ‘paragraph:; 3

(1) A juice processor that is sub}ect to the requirements of part 113 or part 114 of this -

. chapter; and

(2) A juice processor using a single thermal processing step suffrcrent to achieve shelf-
stability of the juice or a thermal concentration process that includes thermal



treatment of all ingredients, provided that the processor includes a copy of the
thermal process used to achieve shelf-stability or concentration in its written hazard
analysis required by 120.7.

(b) All juice processors shall meet the requirements of paragraph {a) of this section through
treatments that are applied directly to the juice, except that citrus juice processors may
use treatments to fruit surfaces, provided that the 5-log reduction process begins after
culling and cleaning as defined in 120.3(a) and (f) and the reduction is accomplished
within a single production facility.

(c} All juice processors shall meet the requirements of paragraphs (a) and (b} of this
section and perform final product packaging within a single production facility operating
under current good manufacturing practices. Processors claiming an exemption under
paragraph (a)(1) or (a)(2) of this section shall also process and perform final product
packaging of all juice subject to the claimed exemption within a single production facility
operating under current good manufacturing practices.

Sec. 120.25 Process verification for certain processors.

Each juice processor that relies on treatments that do not come into direct contact with all parts
of the juice to achieve the requirements of 120.24 shall analyze the finished product for biotype
| Escherichia coli as follows:

(a) One 20 milliliter {mL) sample (consisting of two 10 mL subsamples) for each 1,000
~ gallons of juice produced shall be sampled each production day. If less than 1,000
gallons of juice is produced per day, the sample must be taken for each 1,000 gallons
produced but not less than once every 5 working days that the facility is producing that
juice. Each subsample shall be taken by randomly selecting a package of juice ready for
distribution to consumers.

{b) If the facility is producing more than one type of juice covered by this sectton
processors shall take subsamples according to paragraph (a) of this section for each of
the covered juice products produced.

{c) Processors shall analyze each subsample for the presence of E. coli by the method
entitled "Analysis for Escherichia coli in Citrus Juices--Modification of AOAC Official
Method 992.30" or another method that is at least equivalent to this method in terms of
accuracy, precision, and sensitivity in detecting E. coli. This method is designed to
detect the presence or absence of E. coli in a 20 mL sample of juice {consisting of two
10 mL. subsamples). The method is as follows:

(1) Sample size. Total-20 mL of juice; perform analysis using two 10 mL aliquots.
(2) Media. Universal Preenrichment Broth (Difco, Detroit, MI), EC Broth (various
manufacturers).
(3) Method. ColiComplete (AOAC Official Method 992. 30wmod|f|ed)
{4) Procedure. Perform the following procedure two times: .
(i) Aseptically inoculate 10 mL of juice into 80 mL of Universal Pfeenrichment Broth
(Difco) and incubate at 35 deg. C for 18 to 24 hours.
(i) Next day, transfer 1 mL of preenriched sample into 10 mL of EC Broth, without
durham gas vials. After inoculation, aseptically add a CohCompiete SSD dtsc into
each tube. B
(it} Incubate at 44.5 deg. C for 18 to 24 hours.



(i) Examlne the tubes under longwave ultra violet light (366 nm). Fluorescent tubes
indicate presence of E. coli.
{v) MUG positive and negative controls should be used as reference in interpreting
- fluorescence reactions. Use an E. coli for-positive control and 2 negative
controls--a MUG negative strain and an uninoculated tube media.
{d) If either 10 mL subsample is positive for E. coli, the 20 mL sample is recorded as
positive and the processor shall:

(1) Review monitoring records for the control measures to attain the 5-log reduction

. -standard and correct those conditions and practices that are not met. In addition, the
processor may choose to test the sample for the presence of pathogens of concern.

(2) if the review of monitoring records or the additional testing indicates that the 5-log
reduction standard was not achieved (e.g., a sample is found to be posntlve for the
_presence of a pathogen or a deviation in the process or its delivery is 4dentlfled) the
processor shall take corrective action as set forth in 120.10.

- (e) If two samples in a series of seven tests are positive for E. coli, the control measures to
attain the 5-log reduction standard shall be deemed to be madequate and the processor
shall immediately: '
(1) Until corrective actions are compieted use an alternative process or processes that

achieve the 5-log reduction after the juice has been expressed;

- (2) Perform a review of the monitoring records for control measures to attain the 5-log
reduction standard. The review shall be sufﬁcnently extensive to determine that there
are no trends towards loss of control;

(i) If the conditions and practices are not being met, correct those that do not
. conform to the HACCP pilan; or
(i) If the conditions and practices are being met, the processor sha!! valadate the
~HACCP plan in relation to the 5-log reduction standard; and

. (3) Take corrective action as set forth in 120.10. Corrective actions shall include
ensuring no product enters commerce that is anjurzous to health as set forth in

120.10(a)(1). :

~ Source: 66 FR 6197, Jan. 19, 2001, unless otherwise noted.
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‘This Compliance Guideline provides guidance to assist establishments in meeting FSIS
_regulations related to jerky processing. The guideline also contains recommendations
to help industry produce a safe product based on the scientific information available in-
- the literature.” Guidance represents best practice recommendations by FSIS, based on.

- the best scientific and practical considerations, and does not represent requirements.
that must be miet. Establishments may choose to adopt different procedures than those '
outlined in the gu:deime but they would need to support why those procedures are -

. effective. Itis important to note that this guideline represents FSIS's current thmkzng on

thls toplc and shculd be con5|dered usab!e as of the issuance date

Thts version of the gmdance document-, dated August 2014,‘ replaces- pteviou's versions
of the document which was last updated in July 2012. FSIS updated the guideline
based on four comments from three trade associations and one individual. The
following are changes made in response to comments:

= Broken link on page 4 (see footnote) has been changed to a link to a report from
. the New Mexico Department of Health;

9: "Surface preparation step was added to the step-by-step guide on page 7;

e Definition of shelf-stability and recommended shelf-stability parameters were
. clarified on page 15;

-« Continuously introducing steam option was clarified on page 22;

-« Attachment 4, which provides guidance on supporting the continuously

L tntroducmg steam optlon was added.

' A more detatled summary of the comments and FSIS’ responses can be found in
Attachment 1. '

In additlon to makmg changes in response to public comments, FSIS also made the
- following _chang_es_ in response to questions submitted through askFSIS:

.. & Clarified on page 8 that the lethality treatment of poultry jerky should achieve at
. least a 5.0-logy, reduction of Salmoneila spp.;
» - Provided guidance on pages 13 — 14 on how to calibrate a humidity recorder;
« Clarified on page 19 that reference to the cooking time in the humidity options in
S Appendix A refers to the entire cooking time (including come up time), not just
. the time during which the temperature in Appendix A is achieved and maintained
. (e.g., 145°F for 4 minutes),
e Clarified in the-text on page 19 that if an establishment using Appendix A as
~ support for the lethality treatment introduces steam or seals the oven, cooking
~° " time should never be less than one hour; and
‘. Clarlf_led the documentation that should be collected to support that humidity is
- . being implemented consistent with Appendix A when the sealed oven or
e _contlnucusly mtroduc;ng steam methods are used on pages 21 and 22.

Although comments w;ll no longer be accepted through regulations.gov on this guidance
- document, FSIS will update this document as necessary should new information
become avallabie :
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Compliance Guidelin‘é for Meat and Poultry Jerky
Produced by Small and Very Small Establishments

Purpose

This guideline is designed to help small and very small meat and poultry
establishments that manufacture jerky to identify:

o The key steps in the jerky process needed to ensure safety; and
+ The scientific support available to help deve!op a safe process and
product.

This guideline is not intended to set any regulatory requirements. This document
replaces previous versions of the guideline last updated in July 2012,

Background

Meat or poultry jerky is a ready-to-eat (RTE), dried product that is considered shelf-
stable (i.e., it does not require refrigeration after proper processing). Foliowing a 2003
salmoneilosm outbreak from Salmonella Kiambu in jerky produced in New Mexico',

FSIS published the first version of the Compliance Guideline for Meat and Poultry Jerky
Produced by Small and Very Small Establishments. The Compliance Guideline
provided guidance for small and very small meat and poultry establishments on the
critical steps for jerky processing and the controls needed at each of these steps to
ensure a safe product is produced.

One potential cause of the 2003 Salmonella Kiambu outbreak i in jerky was the very slow
drying process under low humidity conditions

(1% Relative Humidity - 82°C dry bulb, 30°C : o : \
wet bulb), which allowed Salmonella
organisms to dehydrate during drying and
become resistant to heat. Therefore, the first
version of the jerky compliance guidelines
emphasized the need for high levels of
humidity during jerky processing. Since -
2003, a number of journal articles have been K /
published that has increased scientific
understanding of the critical factors during jerky processing 1ncludmg the role of _
humidity.

One potential cause of the 2003
Salmonelia Kiambu in jerky
outbreak was the very slow drying
process under low humidity
conditions .

This document updates and replaces the 2007 and 2012 versions of the guideline to
reflect the most up-to-date science and understanding of jerky processing. This
guideline also addresses concerns identified through Food Safety Assessments (FSAs)
and askFSIS questions and responds to public comments received on the 2012 version.

http://aces.nmsu.edu/ces/nmhs/documents/alhanese.pdf
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Step-by Step Gulde for Jerky Proeessmg

Beiow isa summary of the elght (8) general processmg steps used in Jerky prod uctron
Although an establishment's process may not include these same steps, the lethality
treatment followed by drying should be used to produce a safe product.-Other -
steps such as the intervention and post-drying steps may be used by establishments.
when the lethality and drying steps do.not achieve adequate lethality. Further -
descriptions of the key steps in the jerky process, including the microbial mterventrons
that can be applaed to ensure safety, are. mciuded in the pages that foitow '

> Step 1- Strlg greparatlo Whole muscle is shced or ground ground product IS
_ -formed tnto Stf!pS {some Jerky is formed)

> Step 2 Marmatron The strrps are mannated ina soiutlon that often contarns
salt, sogar and fiavorrng |ngredients

» Step 3 lntervent:ons Ant:mrcrobial mtervent;ons before dur;ng and after
marinating the strips of raw product may be added to increase the level of
pathogen reductron beyond that achleved by heatmg a!one ' e

» -Step 4 Surface p_regaratron Stnps are heated using a iow temperature heat
- - step, which: makes the surface tacky to ard in smoke adherence and lmprove
. product texture L L R : s

> Step 5 Lethairtx The iethallty treatment is defmed as the process step or .-
- steps used to destroy pathogenic microorganisms onor.in a product to make the
product safe for human consumption. The lethality treatment is considered to
. include the time when the product is placed in the heated oven (including surface
“ preparation and color setting) until the product reaches the desired tethallty time-
temperature combination (also referred toas: the cookrng trme")

e order to achreve adequate iethal;ty, itis rmportant that an establrshme’nt S
. -actual process adheres to the following critical operatronal parameters (see Key
o Defznltrons on page 8).in the scientific support: - . : _
e ‘Product trme—temperature combznatron
.. Reiatrve humrdlty

P 'Step 6 mng Drymg is the process durmg whrch water (mcnsture) is

. removed from the product. *After the lethality treatment, jerky is dried to meet a
water activity level sufficient to prevent the growth of microorganisms, especially
toxrgemc microorgamsms such as Staphylococcus aureus.

> -Step 7 Post-dr[ng heat steg A post—drymg heat step may be ‘added to
increase the level of pathogen reduction beyond that achieved by’ heatmg alone

Y Ste'p 8- Handlmg Product is often handled after the letha!zty and drylng steps
“and prlor to’ packagrng B _ _ _




- Jerky producers (and all producers of RTE product) are required to control the food
safety hazards in their products (9 CFR 417.4(a)) and to document that their Hazard
Analysis and Critical Control Point (HACCP) systems work accordingto 8 CFR
417.5(a). Establishments producing RTE products need to achieve lethality of
pathogens (e.g., Salmonella) in the product, and stabilize the product to inhibit the
growth of spore-forming bacteria {e.g., G. botufinum and C. perfringens). In addition,
jerky producers need to ensure the growth of toxigenic microorganisms, such as
Staphylococcus aureus, is controlled during the process and prevented during the
distribution and storage of the finished product. This guideline provides steps jerky
processors can take to ensure that the jerky processes they employ effectively control
these hazards. The guideline discusses each step in the jerky process in more detail
below with key considerations related to pathogen reduction or control highlighted for
each step. Each process is unique, so some processors may not use all 8 steps. Some
may perform the steps below in different order, or some may use additional steps.

> Step1 - Strip greparatidn: Whole muscle is sliced or ground; ground product is
formed into strips (some jerky is formed). ‘

It is critical for establishments to use source materials prepared under good
manufacturing practices (GMPs} designed to minimize contamination and the presence
and growth of pathogens of public health concern, so the initial pathogen load is not
higher than what the process is designed to reduce. Establishments that choose to
purchase source materials known to be contaminated with pathogens of public health
concern, such as Salmonella or shiga toxin-producing Escherichia coli (E. coli) (STEC)
organisms such as E. coli O157:H7 or E. coli 045, should pay special attention to the
controls they put in place to ensure cross-contamination between raw and RTE product
does not occur.

> Sfe;i 2- Mérination: The strips are marinated in a solution that often contains
salt, sugar, and flavoring ingredients.

Establishments should use non-meat ingredients for marinades and spice mixes that
are prepared under GMPs designed to minimize contamination and the presence and
growth of pathogens of public health concern, so the initial pathogen load is not higher
than what the process is designed to reduce. FSIS recommends that establishments
use a new liquid marinade solution or dry spice mix with each production batch to
reduce chances of cross-contamination from one batch of production to another. If an
establishment does reuse a marinade or spice mix, it should consider and address the
potential hazards associated with cross-contamination from one batch of production to
another. :

> Step3- Interventions: Antimicrobial interventions before, during, and, after
marinating the strips of raw product have been shown to increase the level of
pathogen reduction beyond that achieved by heating alone.

Some heating processes may not deliver an adequate lethality and thus, may require
an additional intervention step to ensure product safety. Examples of interventions that
may increase the lethality of the process are:




« Preheating the meat or poultry jerky strips in the marinade to a minimum
internal temperature of 160°F will provide an immediate reduction of
Salmonelia (Harrison and Harrison, 1996). Heating in marinade may
produce unacceptable flavors for some products; however, other liquids
such as water could be used. The times and temperatures in £SIS

- Appendix A; Compliance Guidelines For Meeting Lethality Performance
Standards For Certain Meat and Poullry Products (referred to throughout
this document as Appendix A) could be used for preheating in the liquid,
although the product internal temperature should be monitored to ensure
adequate lethality is achieved). ‘

» Dipping the product in 5% acetic acid for 10 minutes before placing it in
the marinade can augment the log reduction effects of drying but not
enough to eliminate pathogens (Caliciogiu, 2002 & 2003). This
intervention may also result in an undesirable flavor.

« Dipping the product in 1:2 or 1:3 mixtures of calcium sulfate {Mionix
Safezom) and water for 30 seconds or dipping in acidified sodium chlorite

(Keeper®) at concentrations between 500 and 1,200 ppm can reduce the
- level of Salmonella, Listeria monocytogenes (Lm), and E. coli O157:H7

compared with no pretreatment. These pretreatments were effective in

both dehydrators and smokehouse processing (Harrison et al., 2006).

» Step 4 - Surface preparation: Strips are heated using a low temperature heat
step which makes the surface tacky to aid in smoke adherence and improve
product texture.

Humidity is often not introduced untii the next step, the lethality treatment. The lack of
humidity during the initial surface preparation step is generally not a food safety concern
because the step is usually too short (30 minutes or less) to dry out the product to such
a degree that the heat resistance of Sa/monella would be increased. This step may
include or be followed by a color setting step during which humidity is also not
introduced. This color setting step plus the surface preparation step should be 30
minutes or less in total. If an establishment uses a preparation or color setting step that
is longer than 30 minutes, it should provide support for why the lack of humidity does
not result in the product drying out before the lethality treatment.

> Step 5 - Lethality treatment: The lethality treatment is defined as the process
step or steps used to destroy pathogenic microorganisms on or in a product to
make the product safe for human consumption. The lethality treatment is
considered to include the time when the product is placed in the heated oven
(including surface preparation and color setting) until the point at which the
product reaches the desired lethality time-temperature combination (also referred
to as the “cooking time”").

in order to achieve adequate lethality, the establishment’s actual process needs
to adhere to the following critical operational parameters (see Key Definitions on
page 8} in the scientific support:




- 3 the contamination has been linked to rnadequate lethahty

e -performance:standard.in 9 CFR'381.150.(i.e.;,;a 7.0- Iogm
reduction of Salmonella spp.), the. regulation allows for the..

Product trme-tem perature
combmatrcn AR
Relatrve humldlty

B In recent years several Jerky products have been found to
" be adulterated with Salmonella or E. coli: O157: H7. Often

treatment. ‘The Iethallty treatment of meat jerky should

' achleve at: Ieast a 5 0-logis: reductlon of Salmoneﬂa spp
Eschenchra coh (E coli}) (STEC) for products contam:ng
beef as recommended in the Salmonella Compliance -
- Guidelines for Small and Very Small Méat and. Poultrv
 Establishmerits that Produce Ready-to-Eat (RTE)
‘Products. The lethality: treatment of poultry jerky shoutd
achieve at least a 5.0- 0G0 reduction of Salmonelia spp
Although poultry:jerky: is: considered to fall under the -

'use of an a!tematlve lethality that achreves an equrva!ent

logse reduction’in Saimonelia is sufficient for such shelf- -

stable products. Indeed, the £SIS Risk Assessment of the .

Impact of Letha!rtv Standards on Salmonellosis from::

Ready-to-Eat Meat and Poultry Products found that there i

would not be a S|gnrfroant increase in the cases of -
' satmonellosus if jerky and other shelf-stable products
) achieved a 5.0- Iogm vs. 7.0- fogm iethailty In. addltlcn to.
 Salmonella spp the Iethaltty treatment of. meatand .
"pcuft[y jerky should achieve at least a 3, 0-logsp: reduct;on
in Lm, although a 5.0-log1g reductlon or greater is
desirable for provrdmg an even greater safety margln for:

validate that their process achieves reduction in Lm (or
STEC for products containing beef) if it achieves sufficient

reductrons in Salmonefla because Salmonella is more

heat: resrstant than other pathogens and is, therefore
consrdered an indlcator of !ethal;’ty ' :

) !ethatrty treatment is

:defmed as the process step o
| steps used to destroy -
_'pathogenrc mlcrccrganasms
dorin a product to make the’
& product safe for human
& consumptrcn The Iethahty
Bl treatment is considered to-
“include the trme when the -
"_thermat processing begins
B (e.g., the product is placed i

the heated oven) until the :

B pointat which the product -
probabrhty that no viable. Salmonelia orgamsms remain.in. -5
the finished product Research has supported that a 5 0-

reaches the desired lethality
time-temperature combination

(also referred to as the S
_"cookmg trme e

'Cntacal operatzonal
B parameters are those -
o parameters of an intervention

that must be met in order for -

B e intervention to operate
B cffectively and as intended.

Such parameters mclude but

B are not limited to tim
' ensunng ‘that Lm does. not. grow to. detectable fevels. during. -
storage.. However estabitshments are not reqwred fo .o

temperature water acti\nty; _

| concentration, relatrve
“humidity, and type of - :

' 'equrpment (to the extent that g

B the use of different equipment -

would result in an inability to
achieve the cnt;cal parameters .;

y 'ofthe study)
Establlshments shculd make sound dems:ons in the I

‘hazard analysis that support that source materials were_ - .

prepared using GMPs and other | process controls as

discussed in the previous steps of strip preparation and
marination such that a 5.0-logse reduction in. Saimoneﬂa
' --'results |n the prcductlon of a safe product : p

S '___OfflClai establrshments choosmg to use cookmg to achreve'_'-' i
Iethatlty before drymg may consrder a number of dlfferent



types of scientific documents to support the time-terhperature~humidity combination
used in the actual process.

Such types of scientific support documents include:

Compliance Guidelines (e.g., Appendix A)
Journal articles

Challenge studies

In-plant data

-

Finished product testing would not be considered adequate scientific support for the
process used on its own, however, because such testing does not support that at least
an adequate reduction of Salmonella spp. is achieved by the process.

An in-depth discussion of considerations for each of these types of scientific support
documents, along with examples, is discussed in the section titled: Scientific Support
Documents for Jerky Processing.

Critical Operational Parameters during the Lethality Treatment |

Regardiess of the scientific support document used, it is important that an
establishment’s actual process and procedures relate and adhere to the critical

~ operational parameters in the scientific support in order to achieve adequate lethality.

" There are several critical operatnonai parameters that are important for jerky processing
that will be reviewed.

Product time-temperature combination

One of the critical operational
parameters during the jerky process is .
the time-temperature combination the
product achieves. Most often the
temperatures used during the lethality
treatment that are reported in scientific
support documents, such as the
Appendix A guidelines, are the
temperatures that the product should
reach. FSIS has found that
establishments will use these same
temperatures to set critical limits for the
-oven temperature. However, setting the
oven temperature to the temperature in
the support is not appropriate because it
does not ensure that the product will
reach the same internal temperature,
which is critical to-ensure adequate
lethality is achieved.

For this reason, FSIS recommends that




e temperature, the thinner pieces should as well. In additlon','

" Product mterrrat temperature can be measured by msertmg

‘a thermocoupte probe into the center of a ‘beef strip: Proper
insertion may be difficult because the product is'so'thin;:
therefore FSIS recommends that establishments slice one =

- prece of jerky twice as thick as normal so that.the probe can

‘be inserted. If this thicker piece reaches the lethality - Retat:ve .Hum:drty i de Ny

fl 25 the degree of saturation’
‘the air by water (vapor)
expressed as a percent
Relative humrdrty describ
the retatron of the ex:stmg
8 ‘vapor pressure at a given
temperature to the max
vapor pressure at that -
temperature.” Air ata given
'temperature oan absor

to accurately measure the product temperature, the -
establishment should understand factors that could affect
the temperature of the product. -These factors include cold:
__spots in the oven, as well as variation. in oven temperature
“during different seasons. Although momtonng product .
temperature is strongly encouraged, establishments can use
the oven or smokehouse temperature in place of the product .
.,temperature provsded that the establishmenthasa
“consistent product and process and has sufficient data
correlating the oven temperature selected with the product
temperature in the smentrflc support S e T (100%)_ The differén

between the dry and w
'temperature is the relativ
humidity at that temperat
The following website - :
§ htip://www.ringbell.co.uk/info/
humid.him contains a functio
-for calculatmg the relativ
'humrdity given the weta

In addrtlon to the product temperature the amount of trme i

the product. is hetd at this temperature is atso critical to-.

ensuring that adequate lethality is achieved. Itis |mportant

_ for the establishment to understand how. the actual _ o

temperature of the product was taken, the time it takes the

product to reach the target temperature (known as the -

come-up time or CUT), and the amount of time.the, product

is held at the target temperature compared to the scientific

support documentation. If the product is held at the target

~ lethality treatment for. [ess time.than what was. used.in.the
scientific euppert then adequate tethallty-

ach|eved PR : .

Relatrve Humrdrty

In addltlon to the product t:me-tempera
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Relative humidity around a product during the lethality treatment promotes lethality in
two ways: ' .

¢ First, the humidity reduces surface evaporation and the energy or heat that
evaporation removes from the product during heating. If sufficient relative _
humidity surrounding the product is not maintained during the lethality treatment,
undesirable evaporative cooling at the surface will occur, and the product will not
reach the desired temperature. Producing products under conditions of high
humidity early in the cooking process reduces evaporative cooling allowing
products to reach higher product surface temperatures which results in a greater
reduction in microorganisms.

« Second, the humidity keeps the product surface (and any pathogens) more moist
and prevents unwanted concentration of solutes (e.g., sugar and salt) as a result
of drying. Research has demonstrated that bacteria can become more heat
resistant as their moisture levels decrease, and increased concentrations of
solutes, especially sugars, increase the heat resistance of bacteria. Therefore,
the drying of the product surface before the pathogens are destroyed will
increase pathogen heat resistance and allow them to survive the heating
process. By incorporating humidity to minimize evaporation, the D values (time at
a constant temperature necessary to destroy 90% or 1-log;, of the target
-organism) that are the basis for Appendix A and other scientific support
documents remain valid (Goepfert, 1970; Goodfellow and Brown, 1878, Faith,
N.G. et al. 1998).

S —

 Without sufficient humidity the product surface may dry foo
guickly, and the bacteria may become more heat resistant.

. - . J
For these reasons, it is crucial that the processor prevent drying of the product untita”
lethal time-temperature combination is attained. In order to be most effective, the
humidity should be applied during the lethality freatment and before the drying step
occurs. Although the lethality treatment includes the time when the product is placed in
the heated oven until the product reaches the desired lethality time and temperature
combination (the “cooking time”), establishments may not introduce relative humidity
into the process until 15 to 30 minutes after the product is placed in the heated oven.
The establishment would do so because of the previous step of surface preparation that
is needed to set the surface to aid in the adherence of smoke. As discussed earlier, the

lack of humidity during this initial step is not a food safety concern because of its short
duration. - '

In addition to applying humidity early in the lethality treatment, FSIS also recommends
that establishments treat the lethality and drying steps as separate stages to ensure that
lethality is achieved before the product dries out. Therefore, the establishment should
measure and verify the desired product temperature has been met before the drying
stage. One way for an establishment to know that the product has not dried out before
a lethal time-temperature combination is attained is to measure the water activity of the
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’ ""’"prod uct after the tethalrty treatment but before drylng and
--again after drying. Some published artzcles (for exampie -
' Buege etal 2006a) report the water act:wty at these pomts
_“in-the process for.comparison. -Another approach is for the -
'estab[rshment to monitor the wet bulb temperature early.in .

3__the process. because it provrdes a good indication.of productﬁ :

. _-i__;_surface temperature which: strongly influencés lethallty
. {Buege, 2006a) Further: exptanatlon and directions: for i
- “making a wet bulb thermometer are in Attachment 3. -

- Although. this.information ‘may.be useful establrshments do'
not need such data to va[:date the process if they are-able.to .

- demonistrate that their process can achieve the level of
- _.retatlve humldlty in thetr screnttflc support

The dry bulb temperature s

B refers to the ambient air.

8 temperature.
| bulb” because the air - _

temperature is mdrcated by

It is oatle “dry”

thermometer not affected b'y

88 the moisture in the air or

i 'evaporatlve coonng that -

':"'Some sunple and practioat measures that can. be used to ardl 5
in meetxng the humldlty tevet utllized in the sc&entlflc support

doournents mclude

e Seal the oven Ctose the smokehouse doors and

'prevent m0|sture loss

e Add humldltv : SR '
' o Place one or more shaltow wrde pans of hot
water in the oven to increase the humidity in-
.. the system. Conduct a test run to determlne
- whether the water evaporates _
Lol Enjectlng steam or a fme water mtst mto the

. 'The use of a humrdlty sensor or the use of wet butb and dry |

bulb thermometers (to measure relative humidity) would

enable the operator to. determlne whether adequate hum:dlty ;

is belng applled for esther measure.

In order to ensure that adequate humrdrty IS attamed
the establishment should monitor the humidity -

throughout the lethality treatment. The process: shoutd be"

monitored: using wet and.dry bulb. thermometers (used to
determlne retatlve humldrty) or.a humldrty Sensor. ...

The fottowmg webs;te - ' Pk
http://home.fuse. net/clvmer!waterlwet html contalns a
function for calculating the relative humidity given the wet
and dry.bulb temperatures.. A basic wet bulb- thermometer
RS can be prepared by fitting a wet, m0|sture~W|ck|ng cloth
- around a dry bulb. thermometer Tomaintain'a.wet ctoth

~during the. process; submerse an end of the. cloth ina water loss.

-'__supply The cloth must remain. wet dunng the entire. Iethallty

. ____treatment especsalty |t smoke 1s applred The establlshment_-

12"'

_removes heat and motsture
@ from the surface of the produ
B The dry bulb temperature is -
@ most commonly measured by '
B jerky-makers. Jerky maker
| commonly measure the dry
- butb temperature :

' -':_The wet hulh temperature is
‘the temperature indicated by : a
moistened thermometer bulb .
_-'exposed {o the air flow. A wet

bulb thermometer measures N

B the extent of cooling that

happens as ‘moisture dnes fr
a surface, a process also

“known as evaporative ooollng '
 The wet bulb temperature is -

always lower than the dry bulb
temperature except when there
is 100% relative humidity, when

8 they will be identical. Because

evaporative cooling occurson
the surface of thin jerky strips, .~ =
the wet bulb temperatureisa *

- more accurate measure of -

product surface temperature. -

| Asealed oven is generally

defined as one in which the
smokehouse doors and. -

| smokehouse oven dampers are ~ .*

closed to prevent morsture


http://home.fuse.net/clymer/water/wet.html

'should inspect the wet bulb sock prior to thermal processmg “and the sock should be
changed as necessary depending on its condrtron Attachment 3 contarns more detalis
for creatrng a wet buib thermometer : : fo :

The use of a wet bulb thermometer is especraHy rmportant for productron at a}tltudes
between 3,000 to: 7,000 feet or areas of low humidity. : Processing failures inthe =
manufacture of jerky have occurred in establishments in New Mexico located between
these altitudes (Eidson et al, 2000). Establishments located at higher altitudes will
generally have a lower atmospheric pressure. This lower pressure Ieads to lower
boiling points.and faster evaporation from the product surface, which can lead to
undesirable evaporative cooling and drying of the product surface. ‘Furthermore, the

* relative humidity can be less at the higher altitude because of the lower air pressure (if
the temperature at sea level and the high altitude is the same).. ‘As‘aresult, at higher
altitudes, the amount of moisture added:to the'smokehouse chamber necessary to
achieve a given log reduction of bacteria may need to be increased to account for lower
levefs of humidity in the ambient (or room) air. Relative humidity in the ambient air will
have an effect on the relative humidity in the smokehouse chamber ‘particularly when
humidity is'maintained by sealing the oven, because heat i inthe smokehouses is
typically provided by heating ambient air that is passed over electrically-heated or
steam-heated coils. For this reason, all establishments should also take into account
varsabsl:ty in re!at;ve humrdrty in the ambrent a;r throughout cilfferent trmes of year B

Estabhshments wali need to make ad;ustments to the amount of humrdrty added to the
smokehouse chamber to account for changes in humidity in the ambient air at high
altitudes or during dry months. These adjustments should be made on a case-by-case
basis as part:of the initial design of the: system to ensure that the hum:drty in the actual
_ process matches the fevei in the sc:entrfrc support : S :

FSIS recommends that establrshments monltor retatlve humldrty usrng wet and dry buib
thermometers ‘or.a-humidity sensor with every lot or batch of product afthough FSIS™
does not-require this ‘monitoring frequency. Establishments-have flexibility in how -they
address humidity in their HACCP systems. . If relative humidity is addressed as part of a
‘critical control: point (CCR), the establlshment is required to'list the. critical limits per 9"
CFR 417.2(e)(3)-and list and support the: monstonng procedures and frequencres
chosen for each CCP to ensure compliance with the critical limits per 9 CFR417. 2(c)(4)
and 9.CFR 417:5(a)(2). - Furthermore; per 9 CFR 417. 4(a)(2) , éstablishments are =
required to calibrate process- monrtormg instruments as part of ongoing verification
activities and, per 417.5(a)(2), are required to support their verification procedures and
frequencies of those procedures.” 1f relative humidity is’ addressed'in a prereques;te
program, and the establishment determines that the’ :mp!ementatlon of that’ program
results in potentaaf hazards being not reasonably likely to occur, then it musthave - -
supporting documentatron for the decrsrons made in the hazard analysrs per g CFR
4175(a)(1 ST L . PR

NOTE: Accurate recordkeepmg documentrng the 1mpiementation of the cratical
operatlonal_parameters is critical to support the fact that safe products are produced
Inadequate or inaccurate recordkeeping (e.g., data entry error or unclear monitoring
records) has contributed to jerky product recalls in the past, particularly when such
records were associated with a lack of information regarding the mptementatron of all of
the crltlcal operational parameters for each batch or lot produced.
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Often the owner’s manual for humidity recorders recommends calibration on an annual
basis. Establishments should follow the manual's instructions for calibration. _
Establishments may calibrate by comparing the temperature readouts from the -
microprocessor to the temperature and time plotted on the recorder charts to check for
accuracy. For this procedure, FSIS recommends that the establishment calibrate the
microprocessor controls before use and show that the calibration is accurate. This
procedure can be performed “in-house” in a few simple steps:

1. The wet bulb and dry bulb probes can be placed in a bucket of hot water

: along with a National Institute of Standards and Technology (NIST)
reference thermometer. Some esfablishments use a small propane burner

. to maintain the water at a constant temperature.

2. The NIST thermometer represents the known temperature standard, and
the establishment can compare the wet and dry bulb probe readings on
the microprocessor to the NIST device to verify accuracy of the probes.

3. Once the probe readings are verified on the microprocessor as being
accurate, the temperature reading on the microprocessor can be
compared to the chart recorder temperature. The chart recorder is then
adjusted (if needed) to the microprocessor reading.

These procedures for 'ca!ibrating humidity recorders are provided as guidance to
establishments; other procedures may be used, provided the establishment maintains
support for the method chosen.

» Step 6 - Drying: Drying is the process during which water (moisture) is removed
from the product. After the lethality treatment, jerky is dried to meet a water
activity leve! sufficient to prevent the growth of mi¢roorganisms, especially
toxigenic microorganisms such as Staphylococcus aureus.

Jerky is a shelf-stable product. After drying is complete, the establishment should
monitor or verify the water activity to demonstrate that the product has attained shelf-
stability in accordance with the scientific support. FSIS does not have a standard of
identity for jerky in its regulations. However, jerky has historically been dried to an MPR
of 0.75:1 or below as described in the FSIS Food Standards and Labeling Policy Book.
FSIS is aware that some manufacturers rely upon the MPR, rather than water activity,
for determining whether their process adequately dries the jerky to produce a shelf- .
stable product. MPR is an inappropriate indicator of shelf-stability. Water activity (also
referred to as a,), measured by an instrument such as a water activity meter, is the
more appropriate indicator to verify jerky is properly dried for food safety. This is.
because water activity is a better measure of available water (or water that is not bound
by other components) for microbial growth than is MPR. Minimizing available water
(e.g., achieving a sufficiently low water activity) is necessary to achieve shelf stability,
provided measures are taken to address mold growth. Such measures to prevent mold
growth may include using short inventory pull dates, low pH, antimycotics, coatings,
packaging, or any combination of these measures. '

14




ln order to achzeve a shelf—stable product a water actavrty
critical limit of 0.85 or lower should be targeted for products
stored in an aerobic or oxygen containing environment
such-as in ambient air, provided the establishment takes
steps to prevent mold growth on the finished product. If the
product is vacuum packaged in an oxygen impervious
packaging (creating an anaerobic environment where no -
oxygen is present), then the water activity critical limit can
be 0.91 or lower. These limits are based on the growth

limits for Staphylococcus aureus with and without oxygen - -
~present (ICMSF, 1996) and FSIS’ definition of sheifmstabrlrty

(see the Key Deflnrtlon |n the right panei)
.Accordmg to the |nternat:onai Commzssron on B

activity limit for Staphylococcus aureus growth is 0. 83
under aerobic conditions and 0.90 under anaerobic
conditions. However; as noted in a footnote of that book,
this criterion is based on optimal conditions. FSIS
recognizes that most jerky type products have other
intrinsic factors, such as sodium nitrite, indigenous
microflora, and salt concentration, that would also act as.

Sheif-stable is the condition
§ achieved when meat and
‘pouliry products can be
f stored under ambient
B temperature and humidity
' _' B conditions; if the package
B integrity is maintained during
i storage, shipping, and
§l display at retail and in the
| -home; and the product will
not spoil or become unsafe
g throughout the .
# manufacturer's specrfred .
. -_Sh&‘!f—!lf& TS ‘

: _.Water afztwrty, aiso teferreci '
toasay, is a measure ofthe .
£ concentration of moisture
B (e wateryandils ¢
g availability inafood. -The
% amount of water available in -
Microbiological Specrﬁcat;ons for Foods (lCMSF) the water_ -.fa_facd_ depends on the total
B concentration of all dissolved
B substances in the product
‘because they bind water. ~
§ Thus, if ingredients such as
- salt or sugar are addedto - -~
§ food, they compete with the

barriers to Staphylococcus aureus growth. By considering bacteria for available water. -~ |

these factors, FSIS recommends an upper limit of 0.85
under aerobic condit:ons or 0 91 under anaerobrc
cond:trons ' -

g Meisture-protein-ratio
B (MPR) expresses the percent

B moisture divided by the

provide additional scientific support. Establishments may
‘be able to support other water activity critical limits, - .
provided scientific support is available to support the -
decision-making. The establishment needs to achreve the
water activity of the frmshed product |dent1f1ed in its
screntific support :
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Estabhshments that choose to use these limits as support i percent protein. MPR s

for the shetf~stabri;ty of their product may cite this gurdeiene
as scientific support for these fimits and are not requrred to -

commeonly used in the US. to
classify dried sausages and

| other meat products.

§ Although MPR values

B indicate the degree of

B product drying, they are not

necessarily indicative of

¥ microbial safety or product

B shelf-stability because they
p do not take into account
availability of the water.




-~ 'NOTE: Vacuum packaged products with a water activity level > 0.85 and < 0.91 should

" be kept refrigerated once the package is opened because the product would no longer

be considered shelf—stabie once it is exposed to oxygen. Lack of shelf-stability once the
- product is exposed to oxygen is mainly a concern for products that would not be .
~.~ consumed within a single serving as these products are not likely to be vacuum

* packaged by. the consumer between servings. Therefore, unless the establishment has
support that the product is likely to be consumed in a single serving, vacuum packaged
products with a water activity in the range of > 0.85 and < 0.91 should be labeled with a
statement such as “Refrigerate After Opening" (as described in 9 CFR 317.2(k)).

~ Finally, it should be noted that aithough the establishment may control the water activity
- level of a product to achieve shelf-stability, controlling water activity alone would not be
sufficient to assure the safety of the product. Drying the product does not necessarily
~ result in an adequate reduction of Salmonella organisms because the pathogen can be
~resistant to drying. For this reason, the establishment should use a validated iethality
- treatment, as described in Step 5 ~ Lethality treatment.

KEY QUESTION

. Q__ue_stzon Shoui_d an establlshment use the__M_F’R to

. the'Cr|t|cal E:m;t for shelf—stablhty:

' > 'Ste'p'f ~ Post- -drying heat step: A post-drying heat step may be added to
mcrease the level of pathogen reduction beyond that achleved by heating alone.

Thls step may be needed for processes that do not result in an adequate reduction of

~ Salmonelfa through the initial heating process. Adding a post-drying heat step has the
- potential to reduce Salmonelfa levels by approximately 2-logq.'s from the level of '
reduction achieved during the initial heat step. One example of a post-drying heat step

that has been found to reduce Salmonelia levels by approximately 2-logs,’s is to heat

. the dned product in a 275 F oven for 10 minutes (Harrison et al., 2001).

> Step 8- Handimg Product is often handled after the lethality and drying steps
“and prlor to/dunng packaging.

: Establlshments should control their processes to prevent contammatlon of product with
: pathogens from handhng after the lethality and drying steps. Such controls shouid
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mclude ensunng that cross-contaminatron cf product is mlmmrzed before packaging,
and ensuring that the product is packaged in such a way that cross-contamination of
product post-packaging is also minimized {e.g., with a good seal to maintain package:
integrity throughout storage, shipment, .and dispiay). Preventing cross- contaminat‘ron-is
important even if the product is dried to a water activity such that the product is
considered shelf-stable, Pathogens may stlll be able. to survive on-the produot if |t o
becomes contam;nated durmg handllng : EIRI

Cross contammatron of product can oceur from S|tuat|ons such as the fotiowrng

. Usmg the same equment (e ., preparation tables, scales, or packagmg
equipment) for both raw and cooked products wrthout ccm plete!y cleanmg and
e sanltrzmg the equrpment between productlon Iots -

- '.-_ .-Placmg cooked product on the same surface (e g cuttlng table) as’ raw product
B ._Without completely cteanmg and sanrtrzrng the surface before reuse _

) Usmg the same utensiis or contalners (e a. sc00ps or buckets) for both raw and
cooked product W|thout oompletely c!eanlng and samtlzlng the surface before _
reuse. _ :

. Condensatlon aerosolizatron or dustmg ofdry mgredrents lnto the processmg
envsronment e s e R

‘. --Employee movement between raw and ready-to—eat areas W|th0ut hand-washmg
oor garment changlng ' - . . R

The estabhshment is requtred to marntarn san:tataon in the RTE area to ensure that food
contact surfaces aré free of contamination from Lm and other pathogens, such as
Salmonella, in accordance with 9 CFR'part 430. The establishment is required to -

" develop: and implement Sanitation S0Ps (9 CFR 418) to-ensure that contammation and
-adulteratton of the product tS prevented after the Iethalaty treatment '

F urther gurdance on post«processmg handlmg and santtatlon for ready-to eat products
including jerky.is inthe Salmonella Comglrance ‘Guidelines for Small and Very Small
Meat and Poultry Establishments that Produce Ready-to-Eat (RTE) Products and the
Compliance Guidelines to Control Listeria monocvthenes m Post—i_ethatutv Exposed
Readv-to Eat Meat and Poultrv Products - : .
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Scientific Support Available for Jerky Processmg

Estabilshments have numerous options for the types of scientific documents that can
be used to support that the process achieves adequate lethality. Examples of the
scientific support available to help develop a safe jerky process and product are
discussed below, along with considerations for each type of support. Product
sampling resuits, based on historical data alone, should not be used as scientific
support for a jerky process because they do not provide information on the Ieve! of
pathogen reduction that is achieved for the process.

Compliance Guidelines

FSIS has issued a number of different compliance guidelines that have application to
jerky processing. it is important to note that, while FSIS considers these documents to
be guidelines, if followed precisely, they are considered as validated process schedules
because the guidelines contain processing methods already accepted by the Agency as
effective in safely producing meat and pouitry products.

Some considerations for each of these compliance guidelines are outlined on the
following pages.

» FSIS Appendix A: Compliance Guidelines For Meeting Lethality
Performance Standards For Certain Meat and Poultry Products

For meat jerky, use of the product time-temperature combinations provided in
Appendix A, including those temperatures above 158°F in which the time for the desired
lethality is instantaneous, should help to ensure the safety of the product. These time-
temperature combinations are based on experiments that were done with products
without added salt or sugar. Added salt, sugar, or other substances that reduce water
activity will increase the heat resistance of bacteria in a product. However, time and
experience have shown that the time-temperature combinations in the lethality
compliance guidelines have been sufficient to produce safe products even with both salt
and sugar added, but the humidity during heating is a critical factor.

FSIS has found through FSAs and askFSIS questions that there is confusion regardlng
the humidity options in Appendix A that apply to jerky, when establishments can
introduce humidity by continuously introducing steam or sealing the oven, and for how
long humidity should be introduced.

The humidity options in Appendix A that are applicable to jerky processing are:

o Heating jerky to a minimum internal temperature of 145 °F (62.8 °C) in an
oven maintained at any temperature if the relative humidity of the oven is
maintained either by continuously introducing steam for 50 percent of the
cooking time or by use of a sealed oven for over 50 percent of the cooking
time, or if the relative humidity of the oven is maintained at 90 percent or
above for at least 25 percent of the total cooking time but in no case less than
1 hour; or

o Heating jerky in an oven maintained at any temperature that will satisfy the
internal temperature and time combinations from the chart provided in
18




.. -Appendix A if the relative humidity of the oven is maintained at 90 percent or
 above for at least 25 percent of the total cooking time but in no case less than
1 hour. The relative humidity may be achieved by use of steam injection or
oo sealed ovens capable of produc;ng and mamtainmg the required relatlve
LI _-'a-_'.humadlty _

En order to mtroduce humidity by contmuous!y mtroducmg steam or sealmg the
oven establlshments should : R A e

EZI Cook the jerky: product to an mtemai temperature-tlme combanatlon of egual to or '
__-Qreater than 145°F for 4 msnutes tis. important to note again thatthe T

| ‘temperature values in Appendix A correspond to product temperatures, not oven -

"¢ temperatures. [f an establishment cooks its Jerky product to an internal - :

- temperature-time combination of less than-145°F for 4 minutes, then the relatwe
" humidity should be maintained at 90% or above for at least one hour or 25% of

':_the cookmg tame (whfchever is !onger)

.'_'A_ND

e _3 Cook the jerky product for at least one hour and in some cases longer. Cooklng o
- “time should never be less than one hour. Appendix A states that the relative
j_humidlty of the oven should be maintained either by continuously mtroducmg
~..-steam for 50 percent of the cooking time or by use of a sealed oven for. over 50
= percent of the cooking time, but in no case less than one hour. Thss means that
L these optzons shouid be applled.fo : "t i "ast one hour or 50% of__i” Cookmg tlme .

equai to or more than one hour (for example‘-;
" takes less than one hour), then the humidity of the at
. 80% or above throughout the lethality treatment-(not jUSt durmg'the tlme and-- G
- temperature combination in A" endix A"w:th the excepilon of a: surface e
AR 'preparat:on step ' Han o :

-'-Establlshments can use the flow chart.on the foilowmg page to determine the humldity
"optlons when using the Appendix A guidelines as scientific support for a jerky process.
The times iisted in the chart do not include any surface preparation of color. settmg step

" “where humidlty is not introduced. So, if a process includes a 30 minute surface -
preparation or color setting step, the total cooking time would need. to be >_9_0 mmutes :
in order to continuously introduce steam or seal the oven for at Ieast 1 hou’ or 50% of o
the cookrng time, whichever is Ionger) as spec:fled in Aggendrx A : '
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Flow Chart to identify Humidity Options when Using the Appendix A Guidelines
as Scientific Support For a Jerky Process

**For processes
with cooking times
> 2 hours, RH
(introduced by
steam injection,
sealed oven, or at 2
90%) should
continue to be
maintained for at .
least 50% of the
cooking time which
waould result in more

For processes with than one hour.

cooking times > 4.
hours, RH should be
§ 90% for at least 25%
of the cooking time

§ which would result in
more than one hour.
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It is rmportant that estab!tshments maintain and monitor the humrdrty Ieveis m the oven.
Establishments using either the sealed oven or continuously introducing steam options
for introducing humidity can support that humidity is being introduced consistent with
Appendix A following the guidance on the previous two pages.: Establishments do not
need to achieve a specific humidity level in'the oven if Appendix A is used as the -
scientific support... However, FSIS recommends that establishments that monitor -
relative humidity try to achieve a wet bulb temperature of at least 125-130°F for 1 hour
or more along with a corresponding dry bulb. temperature needed to achleve at teast '
27-32% relative humidity or more. FSIS is making this recommen_datron baseq on-:
-expert opinion and.a review of the literature that suggests that_the"_wet-'-bu_tb=terﬁper_ature
should reach at least 125-130°F for an hour or more during the lethality process, and :
that at least 27-32% relative humidity should be present to ensure that adequate
lethality is attained:  Wet bulb temperature is generally a strong indicator of product
surface temperature early in the process. Therefore, maintaining the wet bulb .. _
temperature -at a high enough !evel to cause Iethalrty (125 130°F) isrecommended -
(Buege 20063 Harper 2009) - _ B

- Although establlshments usmg erther the sealed oven or contmuously sntroducmg steam
- option for introducing humidity are not required to achieve a specific humidity level, the

- values provided in this document are listed so that establishments have further - N
guidance concerning minimum levels to achieve as recommended by experts at FSIS.
Establishments should be aware that achieving a low wet bulb temperature for a short
time (i.e.; below 125-130°F for less than one hour) or low refative humidity for a short °
time (betow 27-32% for less than one hour) may indicate that the jerky process may not
be achieving sufficient lethality at the product surface which could represent a.
vulnerabrlzty in the establrshment S process to control food safety hazards of corzcem

NOTE Ach;evmg a wet bu!b temperature of at ieast ?25 130°F and at Ieast 27,.32%
_relatave humidity for 1 hour.or.more is not. adequate on.its own to. support that the -
process is being smplemented consrstently with App_endrx A. -Rather, -establishments -
should ensure that all critical operational parameters from App_endrx A.are met{ie.,
product trme—temperature comb;natron and humidity). . Guidance for introducing hum:dtty _
for the options that require. less than 90% relative humidity. (contmuously ictroducmg
steam or seatang the oven) is. provrded on the prevrous two pages : .

'Processes for whrch Appendrx A is not approprrate as screntrfrc support

Finally, although A,Qgendrx Ais common!y used as screntrftc support forjerky processes
the time-temperature-humidity combinations.can not be applred in every scenarlo For
examp!e estabhshments should not use Agpendrx A s

8 'E'o support a process m whlch the drymg step comes before the cookmg
- step.. AppendrxA was not. developed for. such processes

E\Zl To support a process that uses a home-sty!e dehydrator The humrdrty
- parameters in Appendix A cannot be maintained in a home-style .
dehydrator. Processes that can achieve an adequate reduction of
Salmonella and E. coli 0157:H7 using home-style dehydrators are
- described in studies by Borowski et al. (2009b), and Harrison et al. (20086).
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» FSIS Guidance on Safe Cooking of Non-Intact Meat Chogs, Roasts, and
Steaks

To support the Safe production of meatjerky, establishments'c‘;an use the time-
temperature combinations provided in the FSIS Guidance on Safe Cooking of Non-
intact Meat Chops, Roasts, and Steaks. Humidity should be considered when using
this time-temperature table; therefore, the same options for humidity in Appendix A
should be used with this guidance. In addition, the same recommendations regarding
maintaining and monitoring humidity for Appendix A apply for establishments that use
the FSIS Guidance on Safe Cooking of Non-intact Meat Chops, Roasts, and Steaks for
time-temperature combinations.

> Time-Temperature Tgpies For Cooking Rea_gfv-ro-g_qf Pogifrv Productg

- To support the safe production of poultry jerky, establishments can use the minimum
internal temperatures listed in Appendix A of 160°F for uncured poultry or 155°F for
cured and smoked poultry. Establishments should not use the time and temperature
combinations provided in Appendix A for cooked beef roast beef, and corned beef for
poultry jerky.

NOTE: If highly pathogenic avian influenza (HPA) virus H5N1 is identified as a hazard
~ reasonably likely to occur, cured and smoked poultry should be cooked to at least 158°F
or a time and temperature combination that achieves a 7-Iogm reduction of Salmonelia.

The required reduction of Sa/monella can also be achieved by using one of the time-
temperature combinations listed in the Time-Temperature Tables for Cooking Ready-to-
Eat Poultry Products. As stated in the Time-Temperature Tables guidance document,
the tables reflect newer data on the temperatures needed to control Saimonella in
poultry than the data used in developing Appendix A. The Agency has not rescinded the
quidance for poultry in Appendix A, but an establishment needs to take into account the
data in the Time-Temperature Tables regarding increased time at a specific
temperature to achieve a given level of reduction of Salmonella. An establishment that
utilizes Appendix A within its process should conduct on-going verification to confirm
that the process is being effectively controlled. If an establishment is using Appendix A,
and the Agency collects an RTE sample that is positive for Salmonelfa, the
establishment would be required under 8 CFR 417.3(b), among other things, to support
its decision within |ts hazard analyszs

Regardiess of which time-temperature combinations an establishment uses, humidity
during heating is a critical factor. As with meat jerky, the time-temperature
combinations would be sufficient to produce safe products with both salt and sugar
additives if the processor uses the humidity parameters applicable to beef as described
in Appendix A. The same recommendations regarding maintaining and monitoring
humidity for Appendix A apply for establishments that use the Time-Temperature Tables

for Cookmg Ready-to-Eat Poultry Producf
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Joumal artrcles

Journal artrcies are a prrmary type of support used for ]erky processes A number of
studies have been conducted to determine time-temperature-humidity comblnatrons that
result in adequate. lethality for jerky. Altachment 2 contains a summary of time-- - - '
'_temperature humidity combinations, along with other critical operational parameters

from pubirshed studres that have been found to resuit m adequate iethairty

f an estabhshment chooses fo use a ;ournai artlcle as scrent;ﬁo support it shou!d
- ensure that all of the critical operational-parameters (i.e., product time- temperature
_oombmatzon and relatzve humidity) used in:the study match-those used in the actual
process. . If one or more of the parameters are not addressed or-do not match the level
used in the support, then the establishment's process may | not achieve the same level
“of Iethatrty as cited in.the journal article, In that case, the establishment should
“document a rustrfsoat;on as to why that parameter does not need to be met or measured,
" or why it differs from the support When rdentrfymg a Journal artlcle the establsshment
shoutd consrder whether rt |s usrng the same ,

: Product (e.g., specres type whote muscte or ground)

‘Product formulation;

Product trmeﬂtemperature combrnatron S - o
~Relative humidity at each stage (rnctudrng, if reported usrng the same S
R ;..humrdrty levels at the beginning and end of each. stage) :
e Type or pH of. marmatron (if. applrcabie) and

e "’_ Smoke (rf applrcable) as used in: the artrote

- The estabirshment should also ensere that the composrtron of the product (% salt % fat)_ '
':-_aused in the study is the same as the: composrtlon of the ‘actual. product being produced
.- A prudent establrshment should have knowledge of the produots it produces.: Because
_ meetrng the critical operational parameters is essentla[ to ‘achieve lethality in the -
_produot the parameters used or. measured in the artrcle should be addressed rn the
.process PR L . o : :
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:':A~ ttachment 2. for smentzﬂc supportf*'the establlshment wnll " eed t
’:_'-_-'_{;;onglnat article on file;

 Directive 7120.1 Safe and Suitable Ingredients Used in the F
“Poultry Products and 9 CFR 424. 21((:)) -
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Challenge Studres :_:

in cases where an establzshment S process does not match avaltabie sc:ent;fac support
documents, such as a Compliance Guideline or published journal article, an -
estabilshment may decide to conduct an inoculation challenge study to support that its
process achieves adequate lethality (e.g., for meat and poultry jerky at least a-5.0-logq,
reduction of Salmonella spp.). A challenge study is a study that documents the -
adequacy of control measures in a process. Obtaining this documentation involves
inoculating the target organism (e.g., Salmonella spp. or an appropriate surrogate =~ -
organism such-as certain Pediococcus strains) into a product to determine the effect of
control measures such as cooking and drying to reduce the organism. Challenge =~
studies should be conducted by-a microbiologist trained in performing challenge studies
in a laboratory to avoid the possible spread of contamination in an establishment. In a
challenge study, the number of organisms. before and after the application of the control
measure is counted to determing the effect of the control measure. The challenge study
should be designed to closely match-the critical operational parameters ({e.g., t;me
temperature and relatlve humidity) in:the establlshment s actuat process :

Challenge studies should be based on a sound statistical design and shculd alsc
employ positive.and negative controls. As. recommended by the Natioral Advisory -
Committee on Microbiological Criteria of Foods (NACMCF), the number of samples to

be ana!yzed initially and at each time mterval during processing or storage should be at
a minimum two; however, anaEyS|s of three or more samples is preferred Repircates
should also be conducted ‘Replicates should be mdependent trials ‘using different -
batches of product and inoculum to account for variations in product inoculum, and "
other factors. Generally, the number of samples and replicates should be increased in
'S|tuat:cns of higher.variability or uncertamty When the number.of: samples analyzed at
each time interval is. only two, it is better for the study to be repeated (replicated) more.....

o than two times. In studies with: three or more samples tested at each trme rnterval two

o replicates are usuaily adequate

~In addition, the inoculum level should be at least two logs greater than the log reduction
to be demonstrated. FSIS recommends that establishments use Salmonella {or an
appropriate surrogate of Salmonella) as an indicator of lethality because it tends to be
more heat resistant than other pathogens (Goodfellow & Brown, 1978, Line et al, 1991).
FSIS considers all Salmonelfa serotypes to be pathogens of public health concern.
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FSIS does not require establishments to validate that their process achieves reduction
in E. coli O157:H7 or Lm if they achieve sufficient reductions in Salmonella because
Salmonella is an indicator of lethality. Without further scientific support, establishments
should not use pathogens other than Salmonella as indicators of lethality. For example,
establishments should not use reductions in Lm to support similar reductions in
Salmonella without support that Lm is at least equally as heat resistant as Safmonella
under the conditions being studied.

If an establishment chooses to conduct a challenge study in a testing laboratory, the
study should use at least five strains of Salmonella, including strains associated with
human iliness and strains isolated from meat and poultry products. Ideally, some of the
strains selected should be those with known heat-resistance properties. One good
choice, for example, might be Salmonella enterica serovar Senftenberg strain 775W,
which displays heat resistance properties (Ng et al., 1969). Salmonella enterica serovar
Senftenberg occurs in the top 10 serotypes seen in FSIS testing for both cow/bull
carcass testing and ground beef, as well as in turkeys {carcass and ground) (FSIS
testing data, 2012), so it would alsc be an appropriate choice for what might be seen in
these products being tested.

if an establishment chooses to conduct a challenge study in a plant environment, to
best represent actual processing conditions for example, then the establishment should
choose surrogate organisms that have been found to respond similarly to the pathogens
of interest (e.g., Salmonelia, and if applicable, £. coli 0157:H7). For example, the
University of Wisconsin has conducted research with ground-and-formed jerky and -
found that two Pediococcus strains (Saga 200 and Biosource) have similar heat-.
resistance to Saimoneifa and can be used in in-plant validation studies (Borowski et al.,
2009a). FSIS has identified four surrogate organisms that have been shown to respond
similarly to E. coli O157:H7 during cooking (the following askFSIS Q&A has more
information) for use in in-plant validation studies. For the reasons explained above,
establishments also should not use surrogate organisms that have been shown to
respond similarly to E. cofi O157:H7 to support similar reductions in Saimonella wethout
support that the orgamsms are at least as heat reS|stant as Salmoneﬂa ' ' L

, Cha!Eenge studles should be equwalent to peer—rewewed scnentif:c izterature AE! of the .
critical elements listed above for a study above need to be included to permit evaluation -
or confirmation of the results. More information on conducting challenge studies is- :
found in the article published by the National Advisory Committee on Mlcroblologlcal L
Criteria for Foods (NACMCF) in the Journal of Food Protection in 2010 :
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Attachment 1: FSIS Response to Comments

The following is a summary of FSIS' response to the comments received during
the comment period. ' :

1. Need for guidance

Comment: One commenter questioned the need for the guidance given the
limited information publicly available on the causes of past outbreaks in jerky and the
importance of humidity in the production of jerky. The commenter also identified a
broken link to a reference to one of the past outbreaks in the 2012 version of the
guidance.

Response: FSIS initially issued this guidance in 2007 to clarify the importance of
introducing humidity to jerky processors given the fack of humidity control identified in
past outbreaks. One potential cause of the 2003 Salmonelfa Kiambu outbreak in jerky
was the very slow drying process under low humidity conditions (1% RH - 82°C dry
bulb, 30°C wet bulb), which allowed Salmonella organisms to dehydrate during drying
and become resistant to heat. This information was gathered by FSIS during the course
of the investigation. Research has demonstrated that bacteria can become more heat
resistant as their moisture level decreases, and increased concentrations of solutes,
especially sugars, increase the heat resistance of bacteria. Therefore, drying of the
product surface before the pathogens are destroyed will increase pathogen heat
resistance and allow them to survive the heating process. By incorporating humidity to
minimize evaporation, the D values (time at a constant temperature necessary to
destroy 90% or 1-logso of the target organism) that are the basis for Appendix A and
other scientific support documents remain valid (Goepfert, 1970; Goodfetlow and
Brown, 1978: Faith, N.G. et al. 1998). For this reason, the low humidity conditions were
considered to be a plausible cause of the outbreak. The low humidity conditions were
likely related to the location of the processing establishment in Albuguerque, New
Mexico, which is at an elevation of greater than 4,000 feet?’. As described on page 13 of
the guidance, the relative humidity in the ambient (or room) air is lower at higher
altitudes, which affects the relative humidity in the smokehouse chamber. Prior to the
2003 outbreak, at least six other salmonellosis outbreaks occurred in New Mexico
between 1966 and 1995 suggesting the high altitude/low ambient humidity conditions in
the state played a role, among other factors (CDC, 1995, Eiden, 2000). Since the 2003
outbreak, FSIS has continued to refine the guidance document based on the most up-
to-date science and lessons learned from FSAs.

Finally, the broken fink provided in the previous version of the guideline has been
replaced with a functioning link to an Epidemiology Presentation from the New Mexico
Department of Health (http://aces.nmsu.edu/ces/nmhs/documents/albanese.pdf).

Comment: One commenter questioned why the Jerky Compliance Guidelines
focused on small and very small establishments. According to one commenter, smail
and very small meat processors in the U.S. represent 5 percent of the total meat
production volume, but 95 percent of the total meat processing businesses in the U.S.

2 : . gov/i k! ivadi vadist.htm
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This commenter suggested that the gmdelmes not be limited to small and very small ,
establrshments but rather shouid be addressed to the whole mdustry ' L

ReSponse FSIS focused the Jerky Comphance Gurdelmes on smait and very - -
small establishments in support of the Small Business Administration’s initiative to '
provide small and very small establishments with.compliance assistance under the -
Small Business Regulatory Flexibility Act (SBRFA). ~However, all FSIS regulated meat
and poultry establishments may be able to apply the recommendations in this guidance.
It is important that small and very small establishments ‘have access to a full range of
scientific and technical support,.and the assistance needed to establish-safe and
effective HACCP systems. Although large establishments can benefit from the gu1dance
that FSIS provides, focusing the guidance on the needs of small and very small -
establishments provides them with information that may be otherwise unaveitabie to
them because of cost. For.example, FSIS included growth fimits for Staphylococcus
aureus published in an ICMSF.book chapter. - Establishments can reference this
guideline for support for the development of critical limits based on these values mst_eed
of having to purchase the costly textbook. ‘FSIS also included an inexpensive way for
establishment's to make their own wet bulb in Attachment 3 courtesy of Unlversrty of
Wrscons:n Madlson Center for Meat Process Validation. -

2 Valrdatron SO

Comment One commenter recommended FSiS postpone the refease of the
finalized guidance document until the finalized HACCP: systems validation gurdance
document is released to ensure the documents are coheswe and comp!ete

: Response Th:s Comptlance Gusde!me artlcuiates how mdustry can meet FStS
-__requrrements regarding jerky processing as well as: FSIS recommendations to help.
produce a safe product based on the screntiﬁc information avaitable in the: llterature
The primary focus of this guidance document:is on the first element of validation:
scientific support. This element includes the process of identifying ‘scientific support "
documents that closely match the establishment's actual process along with
identification of the critical operational parameters from the scientific support relevant to
the establishment's process.  FSIS is currently enforcing this element of the initial -
validation requirement (8 CFR 417.4(a)}(1)). In addition, FSIS does not wish to delay
finalizing this document because it reflects the most up-to-date science and - :
understanding-of jerky processing and addresses key issues FSIS has identified . -
through'FSAs and response to outbreak investigations. FSIS is sharing this information
in a tlmety manner in order to hetp estabilshments produce a safe product '

Comment One commenter expressed concern W|th the foilowmg‘ "Key Question
in the guidance document: “Can an establishment's. process use a different level of a -
critical operational parameter (for example, a‘higher concentration of an antimicrobial or
a higher processing temperature) than what was used in the support document?".” The
commenter provided an example of shelf-stable jerky that has a water activity of 0.85 or
less. In the example, some processors may reduce the water activity lower than 0.85

for quality issues or an extended shelf life. The commenter expressed concern that
establishments would have to provide a justification for the lower water activity level
chosen. : : :
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Response: FSIS has found through FSAs that establishments use levels of
critical operational parameters that are different from those in their scientific support
without any consideration as to whether this will result in the same efficacy
demonstrated in the scientific support. The Agency is recommending that
establishments provide a scientific justification as to why the same efficacy would be
achieved with a different level of a critical operational parameter. * In the example
- provided by the commenter, an establishment could provide the justification, with
reference to applicable scientific support, that pathogen growth decreases as water
activity decreases, supporting that if 0.85 is adequate to preclude growth, then a lower
water activity would also preclude growth of pathogenic microorganisms. Such a
justification would be adequate and could be maintained in the establishment's
decision-making documents as scientific support for the process used.

Comment: One commenter indicated that the gwdance document is not specific
enough in explaining how closely scientific support must match an establishment's
process, species, or products. In addition, the commenter stated that inspection
program personnel would find noncompliance with the validation regulations simply
because the supporting document does not match the establishment’s production
precisely.

Response: FSIS is not prescriptive in terms of how closely the scientific support
should match the actual process. Rather, FSIS recommends that the critical operational
parameters used in the scientific support be consistent with those used in the
establishment's process and is providing establishments the flexibility to use different
levels as long as a scientific justification is provided. FSIS inspection program
personnetl (IPP) verify establishment validation when performing the Hazard Analysis
Verification (HAV) task. Instructions for performing the HAV task are provided in £SIS
Directive 5000.6 Performance of the Hazard Analysis Verification (HAV) Task and in the
HAV section of the Inspection Methods training. FSIS will issue additional instructions to
its field personnel for them to verify that establishments meet all validation requirements
once the FSIS HACCP Systems Validation Guidance is finalized.

Comment: One commenter stated that the type of equipment used in the
process should not be considered a critical operational parameter.

Response: FSIS has found through FSAs that establishments use different types
of equipment than that used in the scientific support without any consideration as to
whether this change will result in the same efficacy demonstrated in the scientific
support. The type of equipment, such as a smokehouse, could influence the ability to
implement other critical operational parameters such as humidity. FSIS is
recommending that establishments consider the type of equipment as a critical
operational parameter so that establishments take into account whether changes in
equipment affect the implementation of other critical operational parameters. This
consideration should be a part of the initial set-up of the system and would not need to
be done on an on-going basis unless changes to the equipment are made.

3. Step-by—étép guide for jerky processing
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_ Comment" Two 'contn’;enters stated that Steps 2 (Marinatton) and3
(lnterventaons) inthe 2007 and 2012 versmns of the: gurdance are not commonty used
'steps in the mdustry S W : _ i E

Response FS[S recogmzes that not all processes may rnclude the same steps
listed in the step-by-step guide. FSIS included steps such as intervention in the
guidance because some heating -processes may not deliver an adequate lethality and,
thus, may require an additional intervention step o ensure product safety. To more -
accurately reflect commonly used processing steps, FSIS has included the surface -
preparation step (now Step 4) in the guidance, which is a commonly used step in which
strips are heated using a low temperature heat step to make the surface ‘tacky, thus
aiding i In smoke adherence and mprovmg product texture. '

Comment Two commenters stated that steps 5 (drying) and 6 (post- drymg heat
step).in.the 2007 and 2012 versions of the guidance should be combmed because they
are often. performed as smgle step by processors S ST

Response Atthough the steps may be combmed ina processmg schedule for
example, these steps are listed separately for purposes of the guidance document to
provide information to establishments on.the use of a post-drying heat stepfor-
processes that do not resuit-in an adequate reduction of Salmonella through the |n|t|ai
heating process. Adding a post-drying heat step has the potential to reduce Salmonella
tevels by approxmateiy 2~ Eogm s from the Jevet of reductlon achleved durmg mrtrai heat

_step : : RIS RS . e T .

4. Lethat:ty treatment
Comment ‘One commenter questloned the reoommendatron that the ethallty

'treatment of meat jerky should achieve atleast.a 5:0-logs, reduction of Sa!monelia spp
when there isno USDA/FS!S perforrnance standard spemficatly for thls produot

Response Jerky producers (and aII producers of RTE product) are requrred to
control the food safety hazards in their products (9 CFR 417.4(a)} and document that
their HACCP systems work according to 9.CFR 417.5(a):: ForRTE products this
requirement means that, among other controls; the establishment needs to achieve
lethality of pathogens (e.g.;-Salmonelia) in the product. In the FSIS Salmonella: -
Compliance Guidelines for Smalf and Very Small Meat and Poultry Establishments that
- Produce Ready-to-Eat (RTE) Products, FSIS.recommends that processors achieve a 5-
logro reduction of Salmonella in such meat products as jerky to producea product safe
for: consumptlon ‘This recommendatron is based on expected levels of Salmonellain
raw products. The compliance guideline also prowdes alternative forms ‘of Eethairty that
establishments may use. Establishments producing a RTE product must provide
adequate scientific support that the process for.the RTE ‘product will not result in an
adulterated product. . In addition, FSIS tests ready-to-eat product for. Salmonella (as well
as Lrstena monocytogenes) to vertfy that estabhshments are addressmg the pathogen

5. Htghty pathogenlc avian mfluenza '- o

Comment Two commenters d:sagreed wrth the followmg statement “If haghly
pathogenic avian influenza (HPAI) virus H5N1 is identified as a hazard reasonably likely
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to occur, cured and smoked poultry should be cooked to at least 158°F or a time and
temperature combination that achieves a 7-log reduction of Salmonelfa.” The
commenters stated that if this statement is included in this guidance document,
establishments will now have to reassess all their HACCP plans if inspection personnei
interpretitas a requmament

Response: This statement has appeared in previous versions of the jerky
compliance guidance document. The Agency has not required establishments to
reassess their HACCP plans for highly pathogenic avian influenza and does not intend
to do so at this time. This information has been included as guidance in the event that
an establishment identifies HPAI virus H5N1 as a hazard reasonably likely to occur.

6. Humidity

Comment: One commenter disagreed with the following statement: “One way for
an establishment to know that the product has not dried out before a lethal time-
temperature combination is attained is to measure the water activity of the product after
the lethality treatment but before drying.” The commenter stated that this is not -
necessary if the humidity requirements are achieved. The commenter also said the
guideline should clearly state that lethality should be achieved prior to drying the
product to achieve deswed quality and water activity for shelf stability.

Response FSES has added the following clarifying information: “Although this
information may provide useful information to an establishment, such data are not
needed if an establishment is following procedures to achieve the relatlve humidity in
the scientific support.”

Comment: One commenter disagreed with statements in the guidance document
that establishments should monitor humidity throughout the entire lethality treatment.
The commenter stated that establishments could conduct some sort of 90-day validation
of their thermal processing schedules to achieve confidence that humidity was properly

addressed.

Response: As stated on page 13, FSIS recommends that establishments
monitor relative humidity using wet and dry bulb thermometers or a humidity sensor with
every lot or batch of product although FSIS does not require this monitoring frequency.
It is the responsibility of the establishment to support its monitoring procedures and
frequencies. However, inadequate or inaccurate recordkeeping (e.g., data entry error or
unclear monitoring records) has contributed to jerky product recalls, particularly when
such records were associated with a lack of information regarding the implementation of
all of the critical operational parameters for each batch or lot produced.

Comment: One commenter recommended that FSIS remove the following
statement related to Appendix A: “If an establishment cannot apply these humidity
options for equal to or more than one hour, then the humidity of the oven should be
maintained at 90% or above throughout the lethality treatment.”

Response: The option in Appendix A that aIIbWs for hlumidity levels less than
90% is as follows: “Heating roasts of any size to a minimum internal temperature of 145
°F {62.8 °C) in an oven maintained at any temperature if the relative humidity of the . -
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oven is maintained either by continuouslyintroducing steam for 50 percent of the
cooking time or by use of a sealed oven for over 50 percent of the cooking time, or if the
relative humidity of the oven is maintained at 90 percent or above for at least 25 percent
of the total cooking time, but in no case less than 1-hour.” The final clause “butin no.
case less than 1 hour” means that the humidity options of continuously introducing
steam or sealing the oven should be applied for at least 1 hour. FSIS recognizes that
jerky is a small mass product that often has total cooking times of less than 1 hour.- -
Appendix A, and that the additional humrdlty options were originally designed for large
mass products with'longer cooking times. ‘In cases where these humidity options can
not be applied for at least 1 hour, the establishment should apply at ieast 90% humidity
throughout the cooking time (even if the cooking time is_less than 1 hour) in order to use
Appendix A as scientific support and to ensure product: reaches a lethal temperature
and does not dry out before lethality is achieved. ‘Establishments have flexibility to use
other scientific support if they are unable to meet the cntrcat operatlonal parameters
FSIS clanfted thrs rssue in the gurdance : i

Comment FSIS recelved one questton through askFStS rnqumng whether
reference to the cooking time in the humidity options in Appendrx Arefers to the entire
cooking time {including come uptime) or just the time durtng which the temperature m
'Appendrx A ts achreved and ma;ntamed (e g 145°F for 4 mrnutes) ' :

: Response As stated on page 7 the cookmg tlrne (atso referred to as the
lethality treatment) includes the time when the thermal processing’ beglns (g the
product is placed in the heated oven) until the time the product reaches the desired
_ lethality time-temperature combination from Appendrx A. Therefore, if an estabtrshment
is applying humidity by continuously introducing steam for 560% of the cooking time, but

" in no case less than 1:hour, 50% of the cooking time should be calculated based’ on the
- total cooking time, not just the time during which the temperature in-Appendix A'i s

-achieved and matntamed If humidity is not applied early:in the process, evaporattng
water wr!t absorb the heat and a Iethal temperature will not be achreved :

Comment ‘One commenter drsagreed with’ the statement “Estabttshments using
the option to. contmuously inject steam should atso have a procedure - or mechanismin
place to ensure that steam is being contrnuousty injected..." The' commenter indicated
that smokehouses do not.operate this way, and thatifa program.is set for 40% relative
humidity, the smokehouse may spray water on the heating element to achieve this 40%
relative humidity. If the smokehouse reads that the house has, for example, 50%
relative humidity, it will stop spraying water on the heating elements and the dampers
will ftuctuate to achreve the desrred 40% relatave humldlty in the smokehouse R

Response FSIS recogmzes that steam may be turned on and off throughout the
- cooking time when the target humidity is reached and has included this approach in the
guideline.: Some of the supporting documentation that can be used to demonstrate that
steam rs berng “continuously mtrodtrced" is lltustrated in Attachment 4. '

7. Amblent vs smokehouse temperatures L

Comment One oommenter req uested further exptanatron of the effeots of
ambient temperature on the smokehouse or oven temperatures. The com_menter etso_ _
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‘requested that FSIS acknowiedge that smokehouses/ovens cannot be compietely .
sealed. : -

Response: FSIS has provided additional information on page 12 regarding the
role relative humidity in the ambient air plays on the relative humidity in the smokehouse
or oven. FSIS has also provided clarification on page 21 that, even when a tight seal is
obtained, some loss of humidity is the form of minor smoke or vapors may be seen.

_ 8. Reference to International Commission on Microbiological Speeifications in Foods
(ICMSF) (1996) Microorganisms in Foods 5

Comment: Two commenters expfes'sed concern that establiéhments wi.tl use the
ICMSF book chapter in place of Appendix A.

Response: The only reference to the ICMSF book made in this guidance
document is provided as support for finished water activity limits in order to support
product shelf-stability. It would not be acceptable for an establishment to cite the water
activity critical limits or the ICSMF book chapter as support for a lethality or drying
process because meeting a specific water activity level does not support that a 5-log1g
reduction is achieved. In general, establishments should not use finished product water
activity levels alone as support that a product is RTE. The reason is that low water
activity alone, without a further heat treatment, would not necessarily result in adequate
reduction of Salmonella because the pathogen is known to be resistant to drying. This
issue has been clarified and addressed in this guidance on page 15. :

Comment One commenter stated that FSIS should not prowde specmc
gwdance on water activity values that can be used to support shelf-stability by an
establishment within the guidance. The commenter indicated if FSIS provides one
specific number in any guidance document, industry or FSIS may consider the gundance
a requirement.

Response: FSIS has found through askFS!S questions and FSAs that
establishments are not maintaining adequate scientific support that products are shelf-
stable. Therefore, water activity vaiues are provided as guidance to provide small and
very small establishments with compliance assistance under SBRFA. However, '
establishments have flexibility in terms of selecting and supporting the critical limits of
their process and are not required to use the limits provided. FSIS has made clear that
this document is guidance and is not establishing new requirements (see page 2)

Comment: One commenter requested a rationale for the guidance provided on
water activity limits to support shelf-stability for products packaged under aerobic and
anaerobic conditions because the limits are different than those in the ICMSF book
chapter. The commenter also pointed out that the citation for the ICMSF book chapter
referenced the wrong page.

Response: The water activity limits of 0.85 under aerobic conditions and 0.91
under anaerobic conditions provided in this document are based on the definition of
shelf-stability in the guidance on page 15 and the growth limit of Staphylococcus aureus
in the ICMSF Book chapter (Page 304 Table B). The definition of sheif-stability in the
guidance is stated as the “condition achieved when meat and poultry products can be
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stored under ambient temperature and humidity conditions; if the package integrity is
maintained during storage, shipping, and display at retail and in the home; and the
product will not spoil or become unsafe throughout the manufacturer's specified shelf-
life. * Under this definition, no growth of pathogenic organisms occurs. According to the
ICMSF book chapter, the limit of growth for Staphylococcus aureus is 0.83 under
aerobic conditions and 0.90 under anaerobic conditions. However, as noted in the
footnote of the book, this criterion is based on optimal conditions. FSIS recognizes that
most jerky type products have other intrinsic factors such as sodium nitrite, indigenous
_microfiora, and salt concentration that would also act as barriers to Staphy!ococcus
aureus growth. By considering these factors, FSIS has recommended an upper limit of
0.85 under aerobic conditions or 0.91 under anaerobic conditions. This rationale is now
provided in the guidance document. The guidance document also now clarifies that
these factors may be used to consider a product stable provided the establishment
_takes steps to prevent mold growth on the finished product. -Finally, FSIS revised the
_ '__-_reference to rﬂciude the page number. of the spec:ﬁc tabie contamlng these values

_ Comment One commenter expressed concern that the iCMSF book chapter
used as the reference for the limits of growth of Staphylococcus atreus under aerobic
and anaeroblc ccndltlons does not contaln mrcroblo!ogrcat data support:ng the !fm |ts

Response FSIS consrders mformatton found in textbooks and other smentrﬂc
texts as acceptable scientific support because this type of scientific data goes through a
process of evaluation involving qualified individuals within the relevant field. Often
textbooks and other scientific texts contain a summary of information based on other
peer-reviewed published research, asis the case with the ICMSF book. In the case of
the water activity values provided in this guidance; establishments can refer to the
guidance and are not requared to provide a copy of the ICMSF book chapter or the

critical operatlonal parameter (water actlvsty)
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This Attachment is not considered adequate’ support on its own because it does not provide the details of each study an
establishment needs to determine if the study is representative of the actual process.

Attachment 2: Time, temperature, and humidity combinations reported in the literature for beef jerky that achieve at
least a 5-logqp reduction in Salmonella and E. coli O157:H7. Unless noted, finished product water levels were £ 0.85.
[

Reference’ Product - (Yes/Nc SINC
Buege etal. Whole Yes — No Type 1-A*
{2008a)° muscle pH53 Stage 1~

beef ' 145 15
jerky 170 15

Stage 2 —

Choose either: . _ _ .

dry bulb at 170 and”  atleast60 . 27 - 65" B 6.9
wet bulb at 125 o .

ORdry bulb at 170 atleast60 - 32 C 68 7.1
and wet bulb at 130" . .

ORdrybulbat 170 = atleast30 37’ 70 71
and wet bulb at 135" . A

ORdrybulbat170  atleast10 43 Cee 1
and wet bulb at 1407 :

Stage 3-
Dry at 170 dry bulb  to targeted
doneness

s Buege, [.R,, Searls, G., and Ingham, 5.C. 2006. Lethality of commercial whole-muscle beef jerky manufacturing processes against Salmonelia
Serovars and Escherichia coli ©157:H7. Also see the following website for a more detailed, user-friendly critical limit summary document:
hitp://www.meathacep.wisc.edu/validation/assets/ClSummary., WiMlerkylune2013.pdf.
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This Attachment is not considered adeguate support on its own because it does not prowde the detalis of each study an .
estabhshment needs to determ:ne if the study is representatsve of the actual process. - -

Buegeetal -Whole Yes- - No |
(2006a) “muscle pHS53 oo L Stage1-. :
beef . 145 15
Then choose either:
Stage 2 - .
dry bulb at 150 15 . E . 6.8 C 70
THEN dry bulb at 60 56
150andmmtbmbat :
- 130; .
© THENdry bulb at - to targeted
150 I - doneness - -
OR : :
Stage 2- R : ERNRE R
dry bulb at 190 15 T A _ Y %
T THENdrybulbat 80 R | A .
190 and wet bulb at RS S S
130 L
THEN dry bulb at 1o targeted
190 doneness
Yes — No Type 21 : ‘ '
pH5.3 145 156 27-31(starty™* 6.3 6.0
170 to targeted 17-21(end)

doneness
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This Attachment is not considered adequate support on its own because it does not provide the details of each study an
establishment needs to determine if the study is representative of the actual process.

%)

Buege etal. Whole  Yes— No Type 37
{2006a) muscie . pH53 145 80 41(start)* 5.5 56
beef 170 to targeted 21(end)
- jerky doneness
Yes — No Type 5™
pH53 180 to targeted 29(start)*** 51 56
doneness 15(end}

*Type 1-A and Type 1-B processes with a higher dry bulb temperature in Stage 1, a higher wet bulb temperature or longer time in
Stage 2, or a higher dry bulb temperature in Stage 3, as long as other paris of the process are not changed, can also be
considered validated because they should have greater iethality.

~Processes reaching higher dry bulb temperatures in either stage can also be considered validated because they would have
greater lethality.

**Humidity values are from Table 3 in Buege et al. (2006a).

=*=Hyumidity values are from Table 5 in Buege et al. (2006a).

tFinished product water activity level was > 0.85 (if an establishment wants to support the product is shelf-stable using 0.85as a
criteria, it should consider further drying the product),

Oven: Pan's of water were placed on the fowest rack in the smokehouse, and a low fan speed was used. Humidity

{steam or water) was introduced in Type 1-A and 1-B processes. Study did not indicate whether dampers were open or
closed.
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This Altachment is not considered. adequate support on:its own because it does not prowde the detalts of each study an
establushment needs to determine if the study Is. representatwe of the actual process. :

- “Busgeetal Whole. . Yes— . No

_____ T s S s B
140 80
170 &0 15

greater lethality.

**Processes reachmg mgher dry bulb temperatures in either stage can aiso be considered validated because they would have

»*Humidity values are from Table 3 in Buege et al. (2008a).

- 'Finished product water activity level was > 0.85 (if an establishment wants to support the product is sheif stabie usmg GB85asa
criteria, it should consnder further drying the product). :

Oven Pans of water were placed on the lowest rack in the smokehouse, and a low fan speed was used. Humidity
~{steam or water) was antroducad in Type t-Aand 1-B processes. Study did not mdlcate whether dampers were open or

. closed.
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This Attachment is not considered adequate support on its own because it does not provide the details of each study an
establishment needs to determine if the study is representative of the actual process.

Referen Pr

Porio-Feftet Whole  Yes ~ Yes 178 15 634 27 YR
al (2008)° muscle ~pH 5.5 219 C
beef jerky ’
Whole No Yes' 178 15 63.4 27 271
muscle 219
beef jerky -
Whole  Yes— Yes . 1783 25 638 27 27
muscle  ~pH 5.6 ' ' : . 215 :
beef jerky
Whole  No~ -~ Yes 1783 25 638 =z =7t
muscle - ’ - . : 21.5
besf jerky
Whole Yes - Yes 178.5 a5 T 823 =7 27
muscle ~pH 8.5 19.2
beef jerky
No Yes 178.5 35 62.3 =7 27
18.2

“Qven temperatures are average of continuous readings taken every 30s after CUT.
TFinished product water activity level was > (.85 (if an establishment wants to support the product is shelf-stable using 0.85 as a
criteria, it should consider further drying the product).

Oven: Dampers were completely open.

* porto-Fett, A.C.5,, Call, J.E,, and Luchansky, J.B. 2008. Validation of a commaercial process for inactivation of Escherichio coli 0157:H7, Salmonelia
Typhimurium, and Listerio monocytogenes on the surface of whole muscle beef jerky. Journal of Food Protection. 71{5}: 918-926.
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This Attachment is not considered adequate. suppod on its own because it does not provide the detanEs of each study an
establishment needs to determine if the study as representatnve of. the actual process o

Harper et al. -Chopped No - ‘No Stage 0 - C 700 71
(2009),° and formed “(smoke  Stage1-132 14 ©328 -
Getty e: al beefjerky _ flavor Stage 2132 16 - 52
{2008)* _ o was ‘Stage 3-132 14 145 -
: o . .added) Staged4-172 18 22
. Stage5-172 14 .22
CStage 6172 16 22
Stage 7 - 172 14 22
. Stage8-172 16 .22
‘Stage 8-172 14 . 22
Stage 10-172 186 22
- Btage 11~ 172 14 22
Stage 12172 5h : 22

'-“'Humndrty levels were ca!cufated from actual dry and wet buEb temperatures reported m Getty et al {2006)

! fsis vsda goviwpsiwery/gonnect/35151cb4-1603-4164- 7 1f-biegd4edaTes/C- - '

. Ngw Teghao!ogx FY2004 Final Report. ngﬂMOD-MPEREg Although the report states that humld:ty remamed atless
than 10% throughout the entire smokehouse cycle, humidity levels calculated from dry and wet bulb temperatures in.the report
were hlgher as andicateci in the tabie “This was verrf” ed through personai commumca!ton with the author {Apnt 201 1} ’

Oven: Automated dampers and steam injection. L

* Harper, N.M., Roberts, M.N,, Getty, K.J.K., Boyle, EA.E, Fung, D.Y. C., Higgins, 1.1, 2009. Evaluation of two thermal processing schedules at low relative humadsty
for elimination of Escherichio coli Q157:H7 and Sa/monelia Serovars in chopped and formed beef jerky. Journal of Food Protection. *72: 2476-24812.
Getty K.J.K., Boyle £.A.E., Roberts, M.N., Lonneker, S.M. 2006. Jerky Validation for Smail and Verv Smali meat and Poultry Businesses: Final Report. Available

Accessed 17 August 20 13



http://www.fyisusda.gov/wps/wcm/connect/351S1cb4-1603-4164-b71f-bfea44e487e8/C~12
http://wWw.fsis.usda.goy/wps/wcm/connecU35151

This Attachment is not considered adequate support on its own because it does not provide the details of each study an
establishment needs to determine if the study is representative of the actual process.

Barowski  Ground- No* ) Type Z-A
etal and-formed : No 170 30 ’ 57 . 7.4 - 74
(2009a)  beef jerky No 130 120 22
No 170 80 28
Ground- No* Type 3-A .
and-formed No 170 30 7 6.1 6.8
beef jerky No - 170 15 23
‘ . No 170 130 ND
Ground- No* : Type 4-A _
and-formed No 135 . 90 67 7.8 . 8.1

beef jerky No 185 150 g

*A spice rub mix was used. Two types of spice mixes (Colorado and BBQ) were used in the study. Results for one type of spice
mix {Colorado) are reported here. Variability in lethality was found due to spice mix type. See Borowski et al. (2009a) for details
on the spice mixes used including pH and a,, values and results for products prepared with the BBQ spice mix.

**%RH values are approximate based on an average of the range of actual dry and wet bulb temperatures provided in the article.
RH values reported as ND were not determined. '

NOTE: All processes reported here used a commercial oven-smokehouse.
Oven: Dampers were open for processes without smoke added.

? Borowski, A.G., Ingham, 5.C., Ingham, B.H. 2009. Validation of ground-and-formed beef jerky précesses using commerciak factic acid bacteria starter cultures as
pathogen surrogates. journal of Food Frotection. 72(6): 1234-1247.
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This Attachment is not considered adequate support on its own because it does not provide the details of each study an .
establashment needs to determine if the study is representatwe of the actual process :

Borowskiet. - Ground- - No® vl T TYype 2B e e
‘al (20092 -and- - o Yes - 170 30 - 2 - 7.2
- formed : “Yes . 130 _ 120 : ND :
" beef jerky ' Yes = 170 90 .. ND
Ground- . No* ' Type 3-B : :
and- No 170 ‘30 7 7.3 7.4
. formed No 170 15 .. 39 '
beef jerky Yes 170 130 - ND
Ground- No* : : ~Type d4-B .. - R e - S R
and- Yes® 435 80 B8 75 o 78
formed Yes® 185 o180 ND :
beef ierky :

**A spice rub mix was used. Two types of spice mixes (Colorado and BBQ) were used in the study. Resulis for one type of
spice mix {Colorado) are reported here, Variability in lethality was found due to spice mix type. See Borowski et al. (2009z) for
details on the spice mixes used including pH and a,, values and results for products prepared with the BBQ spice mix.

**%RH values are approximate based on an average of the range of actual dry and wet bulb temperatures prov:ded in the article.
RH values reported as ND were not determined.

NOTE: Al processes reperted here used a commerc:al oven-smokehouse.
Oven: Dampers were open until smoke was added at which point dampers were closed.

® Smoke added after 30 min.
* Smoke discontinued after 90 min.
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This Attachment is not considered adequate support on its own because it does not provide the details of each study an
establishment needs to determine if the study is representative of the actual process.

Harrison et Beef jerky Yes No 1436 8-9 =B 6
al. (2008)"  stips :

NOTE: The process reported here used a commercial oven-smokehouse.
Oven: No humidity control. Study did not indicate whether dampers were open or not,

I-iamson,M AR K, Smgh ). A.Harrison ard N. Singh. 2006 Antimicrobial intervention and process validation in beef;erky processmg Final Report. Available

Accessed 17 August 2013
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Attachment 3: Maklng Your Own Wet Bulb Thermometer
SRR (Reprrnted w:th permlssron)

ByG Burnham, S.C. tngham and B.H. lngham [
Umversrty of Wlscons;n Madtson Center for Meat Process Valldatron o

BT you are smoking or drying meat there are several parameters to monitor which will
- ‘help you-control your process: dry bulb temperature, wet bulb temperature, and

L '"-"relat;ve humrdrty ‘Research at the Unjversity of Wisconsin Center for Meat Process

~‘(and much easjer!} than monitorin

i ‘Validation has shown that monttormg wet bulb temperature is even more important
product temperature during your process. Since

oy o ‘wet. bulb temperature is critical to process monitoring, this document descrlbes how to
L 'eas;iy, and perhaps mexpensavely, constructa wet buib thermometer _ T

o _'Dry bulb temperature . us| 'alty referred to as air temperature is the- smokehouseloven
' erty th maonly measured by jerky-makers. When people refer to the

o -_ftemperature (heat ‘content): of the'air, they are normally- referrmg to the dry butb

o '_?thermom t

- temperature. it is cailed "dry bulb" because the air temperature is mdacated by a
: that IS not moustened and wrtt not be affected by evaporatrve coohng

"Wet bulb temperature JS the temperature lnd:cated by a mo;stened thermometer butb
exposed to air. A wet bulb thermometer measures the extent of cooling that happens as

- moisture dries from a surface’ ‘{(evaporative cooling). The wet bulb temperature is always o
lower. than the dry bulb temperature ‘except when there is 100% relative humidity.~
Because evaporative cooling occurs on the surface of thin jerky stru)s the wet

butb temger ature i rs more accurate me surement of QI’OdUCt temgeratur

_ _' _We developed a wet bulb thermometer (WBT) whrch is easy to assemble and

both are prctured in lmage 1.

_A 3 sty!es of lnstant read temp~
erature measuring devace
B-a data logger-style of temp-
erature measuring. device R
:In_each case, the tip. readmg
probelw:re is carcted

3 .must record the data Denodlcaﬁy

- 8See page 51 for more information
“onordering instant-read -
ternperature recorders.
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A data logger-style temperature recorder, (B) This type of device keeps track of, or
‘logs’ temperature over a period of time. An inexpensive data logger usuaily does not
offer immediate readout of data. A_processor must connect the data logger to a
computer to view the temperature data. A data logger does, however, offer a continuous
record of temperature history which can be important for HACCP documentation. See
page 51 for information on ordering a standard data logger.

Once 'you have your temperature recorder, you will
need to choose material to serve as the “wick” to
cover the tip probe. Water evaporating from the wick
will reduce the {emperature recorded, giving an:
indication. of evaperative cooling. The wick should be
made from an absorbent material, preferably cotton.
It should also be constructed of two phases. a loose,
absorbent interior, and an exterior that is of an
absorbent tighter meshing material.  The exterior
keeps the inner absorbent material around the
sensing portion of the temperature probe and
prevents the sensing portion of the recorder from
being exposed to direct ambient conditions. You may
wish to purchase wicks commercially, such as from an onilne suppller
(hito:/Awww. wickstore com/wetbulbwick html), or a good substitute is a round cotton bootlace
(image 2). See page 51 for more information on supplies for a wet bulb thermometer.

There are several sumple steps to settmg upa wet butb thermometer -

1. Gather materials. You will need a vessel for holdlng water which must elther be
refilled during processing, or must be
sufficiently large to hold enough water
{(allowing for evaporation) to keep the water
level close to the temperature probe.
Choosing a vessel with a small diameter
opening will reduce evaporation. Once a
water vessel has been chosen, simply fill it
with water. You will also need a temperature
measuring device and material to serve asa.
wick. In image 3, the bottom of a soda bottle
and a glass beaker are pictured as vessels:
Both an instant read and a data logger are sh
pleces of brown cotton shoelace serve as the w:ck

2 Assemble the we!.r bulb thermometer. Cut a
portion of the wucklng material (it should be
long enough to reach the bottom of the water
vessel and than some). Connect the sensing
portion of your temperature recorder to the
wick by inserting the probe/wire/stem into the
center of the wick (image 2). Secure the end
of the wick to the probelwire/stem using tape.
Place the wick in the water-containing
vessel. Make sure the wick is completely
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saturated with -water, then position the wick-covered sensing portion of your
temperature recorder so that it is completely exposed to ambient conditions, yet as
close as posmbie to the water source (image 4). This will ensure .adequate wicking
of the water to the sensing portion of the temperature recorder. If exposure to
ambient conditions is too great, such as when the wick is too long or the recorder too
far from the water surface the wnck may dry out, and evaporatave coolmg will not be _
recorded _ _

Place e Wet u_lb the mometer ms;de the chamber !f you are using an instant
: ; i reading temperature measuring device to
. make process :adjustments, place the wet
bulb thermometer . “for easy access and.
readability, such as near a door or window
(image 5). Ifimmediate feedback is not a
consideration (image 6), place the device =
where the ambient conditions of your process_
‘are least Iekely to give you O;at:mum ‘conditions:
- hence a “worst case” reading. Position the
: P B - wet bulb thermometer in a flow of air(such as.
in.a stream of incoming:air), but away from fans
which will cause excessive evaporatlon and
.drymg of the wack o

4, Record wet bulb temperature Establish a
regular schedule of recording or down-locading
wet bulb temperature. Check water level in the
vessel periodically, and also check the position of

~....the wick. The portion of the wick above the water

- must remain moist for accurate temperature
-measurement. The wet bulb temperature can be
used to adjust your process conditions, as needed.

Supplles for Making a Wet Bulb Thermometer

Instant Read Tem_ﬂ_ture Recorders

Fisher Scientific (800-766-7000)

« Part 15-078-38; price $131.48 plus shipping
« Part 15-077-14; price $111.15 plus shipping

Data Logaer-Type Temperature Recorders E
Dickson Company (800-323-2448)

+ Part SM325 (LCD Display Temperature Data Logger w/ 2 K- thermocoupie probes)
- price $399 plus shipping _
+ Also of_der software to_downLoad information to computer ($7_9_)

Wick Material
+ Round cotton bootlace (p:ctured in this document) - available at many general stores »

Wet-bulb  wick ($50-860 per spool http/iwww.wickstore com/wetbulbwick.html)
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+ Wet-bulb sock: Alkar, part #50040; price $127.00 for bundle of 100 (608-592-4865})

*The items and suppliers listed here are saggesfions only, based on price and‘
availability. The mention of particular supphers is not meant to exclude others from
consideration.

For more mfonnatlon COﬂtﬂCt

Steve Ingham, Extension Food Safety Specnallst (608) 265-4801, scmgham@w1sc edu
May, 2{){)6

The University of Wisconsin-Madison Center for Meal Process Validation provides .scierice-basea' HACCP 'support lo”
small meat processors in meeting state and federal mandates for safe food processing and handling. For more information
on the Center contact Dr. Steve Ingham, 1605 Linden Drive, UW-Madison, Madison, W1 53 ?"06 (608) 265 480! Email:
scingham@wisc. edu . o
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Cooking Program and Recorder Chart Courtesy of Dr. Jeff J. Sindelar; Meat Science & Muscle Biclogy Lab, Umversrty of
' W;sconsrn-MadrSOn & Robert Hanson HansonTech e . :

Attachment 4: Example T;me-Temperature Recorder Chart to Support Optlon to Contmuously
inject Steam SRR : : :

The chart on the next page filustrates and supports that steam is being contmoously introduced into the smokehouse for at
least 50% of the cookrog time but in no case for less than one hour per Appendix A. The smokehouse schedule is provided *
for refarence below. As can be seen on the recorder chart, during the cooking time (that |s the first hour of the process}, the
wet butb rises while hurnidity (in the form of steam) is continuously injected. The process eventually achieves and maintains
a wet bulb of 150°F, which at a dry bulb femperature of 170°F equates toa relatwe humadrty of: 59% The process targets an
intemai prociuct temperature of 145°F for 4 mlnutes per Agggndrx A : .

Cookmg program for beef Jerky

Stage Type -'ﬂme .' N ':"Dry Butb ':,We_'t Bulb - "Dampers - Notes

10 if' COOk 60 min 479F- 1S°F . Closed  Humidity continuously injected -
2 0 Dy . 120min .- 150 = Closed : RS
3 .o Dy . 80min(toas) 150 . - . Open

in addatron’ to suppomng that steam is bemg contmuousty antroduced the chart provudes a good illustratzon of why wet bulb
temperature i ‘a better indicator of product internal temperature than dry bulb: temperature; As can be seen on the. chart the
product internal temperature {shown by the yellow line), foilows the wet bulb temperature (shown by the blue ime) ‘more :
closely: than the dry bulb temperature (shown by the dark red tme) durmg ‘the Aethality treatment.” Towards the end of the .
process, the product internal temperature. breaks above the wet bulb temperature and rises’ towards.the dry. bulb. temperature
as a result of diminishing evaporative cootlng of the ;erky that occurs beoause the product is. drymg out (t e morstur ' has
beentost) (Buegeetai 2006a) B R P : : o
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Cookzng Program and Recorder Chart Courtesy of: Dr. Jeff J. Sindelar; Meat Science & Muscle Biology Lab, University of
Wisconsin-Madison & Robert Hanson; HansonTech, LLC

Temperature profile for beef jerky process durmg cooking and drylng
Sticed whole muscle beef jerky, 0.125" thick

Stage 1. Wet-surface lethalily step.
Steam is continuously injected frorm the
beginning of the process to achieve and
maintain a wet bulb of 150°F.

Stage 2. Jerky dried with sealed intake/exhaust
dampers. Wet bulb temperature slowly
decreases from 140 to 130°F. Evaporative
cociing causes the jerky temperature to closely
follow the wet-bulb temperature.

Stage 3. intake and exhaust dampers are
opened and we! buib temperature drops.
Drying accelerates and jerky temperature
preaks above the wet bulb temperature.
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{CITE: ZZCSRTOO] )

TITLE 21«-~Foon AND. DRUGS
CHAPTER I-=FOOD AND. DRUG ADMINISTRATION
. DEPARTMENT. OF HEALTH AND HUMAN SERVICES

- 'SUBCHAPTER G--COSMETICS

PART 700GENERAL

Subpart B--Requi:ements for Spacxfzc Cosmetme Praducts

Bec. 700.11 Cosmetics containrng b;thlonol

(a)_ﬂlthlonol has been used to some_extent”as.an_antibacterial.agent_in cosmetic
preparations such as detergent'bars, Shempoos, creams, lotions, and bases used to hide
.blemishes. New evidence of clinical ezperience and photopatch tests indicate that
‘bithionel ‘is capable of causing photosensitivity ‘in man when used topically and . that 1n
some .instances the ‘photosensitization may persist for prelcnged perxods as severe
reactions ‘without ‘further contact with sensitizing articles. Also, there is ev1dence to
indicate that bithiencl may produce cross-sensitization with other commonly used
chemicals such as certain halegenated salicylanilides and hexachlorcphene. It is,
therefore, the view of ‘the Food and Drug Administration that bithionol is a deleterlcus
. substance which may render-any cosmetic product that contains it 1n3urzous to users.
“Accordingly, any cosmetic containing blthlonoi is deemed teo be adulterated under section
601(&) of the Federal Feod, Dxug, and Cosmetzc Act.”_

b} Regulatory proceedings-may. be Anitiated:with. respect ‘to rany -cosmetic preparation
contaxning blthlonol shlpped within the jurisdiction of the act after March 15, 1968.

Sec, 700. 13 Use of mercuxy compounds in cosmetlcs encludlng use as skrnbleachlng agents
in cosmetxc preparatlans aiso regarded as drugs.. .

(a) Mercury—contalnrng cosmetlc preparatlons have been represented for many years as
skin~bleaching agents or .as. preparatlons to remove or prevent freckles and/or brown
3spots {so-called age spots) Preparations intended for. such use. are regarded as drugs as
well as cosmetics. In addrtxon ‘to such use as skin-bleaching agents, mercury compounds
have alsoc been WLdely used as preservetlves in cosmetics such as hand and body creams
and lotions; hair shampoos; hair sets and rinses, .hair straighteners, hair coloring, -and
other preparations; bath oils, bubble bath, and other bath preparatlons, makeup,
antiperspirants and deodorante, and - eye area cosmetles i

(b} The toxicity of mercury compounds is extensively documented in screntlfac
literature. It is well known that mercury compounds are readily absorbed through the
unbroken skin as well as through the lungs by irhalation and by intestinal absorption .
after ingestion. Mercury is absorbed from.toplcal application and is accumulated in the
body, giving rise to numercus adverse effects. Mercury is a potent allergen and
-sengitizer, and skin lrrltatlon is common after topical application. Cosmetic
preparat;ons contalnlng mercury compounds are often .applied with regularity and
“freguency for prolonged perlods Such chronic use of meroury- contalnlng skanmbleachlng
preparatlons has resulted in the aceumulation of mercury in the body and -the.cccurrence
of severe reactions, Recently it has also been determlned that microcrganisms .in the
env;ronment can convert various forms of mercuxy into highly toxic methyl mercury which
has been found in the foed supply and is now cons;dered te be a sericus env1ronmental
problem ! - . . : .
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{¢) The effectiveness of mercury-containing preparations as skin-bleaching agents is

" gquestionable. The Food and Drug Administration has not been provided with well
controlled studies to document the effectiveness of these preparaticns. Although
mercurial preservatives are recognized as highly effective, less toxic and satisfactory
substitutes are available except in the case of certain eye-area cosmetics.

{d} Because of the known hazards of mercury, its questionable efficacy as a skin-
bleaching agent, and the availability of effective and less toxic nonmercurial
preservatives, there is no justification for the use of mercury in skin-bleaching:
preparations or its use as a preservative in cosmetics, with the exception of eye-area
cosmetics for which no other effective and safe nonmercurial preservative is available.
The continued use of mercurial preservatives in such eye-area cosmetics is warranted
because mercury compounds are exceptionally effective in preventing Pseudomonas
contamination of cosmetics and Pseudomonas infection of the eye can cause serious
injury, including blindness. Therefore:

{1} The Food and Drug Administration withdraws the opinion’expressed in trade
correspondence TC-9% (issued May 13, 1939} and concludes that any product containing
mercury as a skin-bleaching agent and offered for sale as skin-bleaching, beauty, or
facial preparation is misbranded within the meaning of sections 502(a), S02(f) (1) and
(2}, and 502(j), and may be a new drug without approval in viclation of section 505 of
the Federal Food, Drug, and Cosmetic¢ Act. Any such preparation shipped within the
jurisdiction of the Act after January 5, 1973 will be the subject of regulatory action.

{2) The Food and Drug Administration withdraws the opinion expressed in trade
correspondence TC-412 {issued Feb. 11, 1%44) and will regard as adulterated within the
meaning of section €01(a) of the Act any cosmetic containing mercury unless the cosmetic
meets the conditions of paragraph (d} (2) (i) or {ii) of this section.

{1} It is a cosmetic containing no more than a trace amount of mercury and such trace
amount is unavoidable under conditions of good manufacturing practice and is less than 1
part per million (0.0061 percent), calculated as the metal; or

{i1) It is a cosmetic intended for use only in the area of the aye, it contains no more
than 65 parts per million (0.0065 percent} of mercury, calculated as the metal, as a
preservative, and there is no effective and safe nonmercurial substitute preservative
available for use in such cosmetic. )

Sec. 700.14 Use of winyl chloride as an ingredient, inciuding propellant of cosmetic
aerosol products.

{a} Vinyl chloride has beéen used as an ingredient in cosmetic aercsol products including
hair sprays. Where such aerosol products are used in the confines of a small room, as is
often the case, the level of vinyl chloride to which the individual may be exposed could
be significantly in excess of the safe level established in ceonnection with occupational
exposure. Evidence indicates that wvinyl chloride inhalation can result in acute
toxicity, manifested by dizziness, headache, disorientation, and unconsciousness where
inhaled at high concentrations. Studies also demonstrate carcinogenic effects in animals
as a result of inhalation exposure to vinyl chlioride. Furthermore, vinyl chloride has
recently been linked to liver disease, including liver cancer, in workers engaged in the
polymerization of vinyl chloride. It is the view of the Commissioner that vinyl chloride
is a deleterious substance which may render any cosmetic aerosol product that contains
it as an ingredient injurious to. usezs. Accordingly, any cosmetic aerosol product
containing vinyl chloride as an ingredient is deemed to be adulterated under sectien 601
{a} of the Federal Food, Drug, and Cosmetic Act.

(b} Any cosmetic aerosol product containing vinyl chloridé as an ingredient shipped
within the jurisdiction of the Act is subject to regulatory action.

[3% FrR 30830, Aug. 26, 1974)

Sec., 700.15 Use of certain halogenated.salicyianilides as ingredients in cosmetic
products. ’

(a) Halogenated salicylanilides (tribromsalan (TBS;3,4',5—tribromosalicylanilide),
dibromsalan (DBS,4'5-dibromosalicylanilide), metabromsalan (MBS, 3,5-
dibromosalicylanilide) and 3,3%',4,5'-tetrachlorosalicylanilide (TCSA))} have been used as
antimicrobial agents for a variety of purposes in cosmetic products. These halogenated
salicylanilides ‘are potent photosensitizers and cross-sénsitizers and can cause
disabling skin disorders. In some instances, the photosensitization may persist for.
prolonged periods as a severe reaction without further exposure to these chemicals.
Safer alternative antimicrobial agents are available.
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{b) These halogenated salicylanllldes are deleterzoua substances whlch render any O
cosmetic that contains them. 1n3urloue to users, Therefore, any cosmetie product ‘that
-contains such a halogenated salicylanilide as an ingredient at any level for any purpose
isg deemad to be adulterated under ssction 601(a) of the Federal Food, Drug, and Cosmetic
"Act. . . . s .

(c) Any cosmetic product containing these halogenated salicylanilides as an ingredient
that is initially introduced into interstate commerce after December i, 1975, that is,
not 1n compllance Wlth thls sectaon 1s subgect to regulatory actlon

IéG FR 50531, Oct. 30,_1975]
_Sec. 700 16 ﬁse of aerosol cosmetlc products contalnlng 21zcon1um .

a) erconlum-COntalnlng complexes have been used as an 1ﬁgred1ent in cosmetlcs and/or
cosmetics that are also drugs, as, for example, aerosol antlpersparants Evidence
indicates that gcextain zlrconlum compounds have caused human gkin granulomas.and tox1c
effects in the lunqs and other ‘organs of experimental . anlmals. When used in .aerosol.
form, some zirconium will reach the desp portions of the lungs of users. The lung is an
organ, like skin, subject to the development of granulomas. Unlike the skin, the lung.
will. not reveal: the presence of granulomatous changes until they have become advanced
and, ‘in some cases, permanent. It is the view ¢f the Commissioner that zircenium is a
deleterious -substance that may render any cosmetlc aerosol product that contalns it '
injurious. to users. T . ce DR : :

{b} Any aercsol cosmetlc prcduct contalnlng zirconlum is deemed to be adulterated under
section 601( )'of the Federal Food, pruyg, and Cosmetlc Act.

:{c) Any such cosmetac product 1ntroduced ln 1nterstate Tommerce. after September 15, 1977
“is sub;ect to regulatory action. S

{42 FR 413?6, Aug. 16, 19?7]
'Sec; 700 18 Use of chloroform as. an 1ngredient 1n cosmetlc products._'““'

(a) Chloroform has been used as .an angredzent in cosmetic. products._Recent informatlon
has become avallable asspciating chicroform with carcinogenic effects -in animals.
Studies conducted by the National Cancer Institute have demonstrated that:the ocral
adminlstratlon of chlorofozm to mice and rats induced hepatocellular. carcinomas:{liver
cancer) in mlce and renal tumers in male.rats. Scientific literature indicates ‘that

..¢hloroform is absorbed from the gastroxntestlnal tract, through the respiratory system,
and through the skan ‘The. COmm1531oner .concludes that, on the basis of these findings, -
chioroform is a deleterlous substance which may render lnjurlous to users any ccsmetlc
product that contains chlorofozm as an ingredient., :

{b} Any cosmetlc product containlng chlorcform ag an lngredlent is adulterated and is
subject to regulatoxy action under sections 301 and 60l1(a) of the Federal Food, Drug,
and Cosmetac Act. Any cosmetic product containing chloroform in residual - -amounts from -
its use as.a pxocess;ng selvent during manufacture,:or as a byproduct from the synthegls
of -an 1ngredlent, is not, -for.the purpose of- thls section, consxdered to contaln
chloroform as an ingredient. : : :

[41 FR 26845, June 28, 1976]
Sec. 700 15 Use of methylene chlorlde as an 1ngred1ent of cosmetlc products. 5

{a) Methylene chloride has been used as an 1ngred1ent of aerosol cesmetic. products,
principally hair sprays, at concentrations generally ranging from 10 to. 25 pexcent, In a
2-year animal inhalation study sponsored by the Naticnal Toxicology Program, methyiene
chloride produced a significant increase in benign and malignant tumors of the iung and
liver of male and female mice. Based on these findings and on estimates of human
exposure from the_customary use of hair sprays, the Food-and Drug Administration
concludes that the use of methylene chloride in cosmetic products poses.a significant
cancer risk to consumers, and that thé use of this ingredient in cosmetic products may
render these products injurious to health. S

{(b) Any cosmetic product that contains methylene chloride as an ingredient is deemed
adulterated and is subject to regulatory agtion under sectlons 301 “and 601{&) of the
Federal Food, Drug, and Cosmetic Act.

[54 FR 27342, June 29, 1989]_

.8ec. .700.23 Chloroiluorocarbon propellants.
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The use of chlorofluorocarbons in aosmet;cs as- propellants in self~pressurlzed
containers is prohibited as provided in 2.125 cof this chapter,

[43 FR 11317, Mar. 17, 1978}
Sec. 700.25 Tamper re51stant packaglng requirements for cosmetic products.

(a) General. Because most cosmetic liquid oral hygiene products and vaginal products are
not now packaged in tamper-resistant retail packages, there is the opportunity for the
malicicus adulteraticn of those cosmetic products with health risks to individuals whe
unknowingly purchase adulterated products and with loss of consumer confidence in the
"gecurity of cosmetic product packages. The Food and Drug Administration has the
authority and responsibility under the Federal Food, Drug, ahd Cosmetic Act (the act) to
establish & uniform national requirement for tamper-resistant packaging of cosmetic
liquid oral hygiene products or products used vaginally that will improve the packaging
security and help assure the safety of those products. Such a cosmetic product for
retall sale that is not packaged in a tamper-resistant package or that is not properly
labeled under this section is adulterated under section 601 of the act or misbranded
under section 602 of the act, or both.

(b) Requirement Ffor tamper-resistant package. Each manufacturer and packer who packages
a cosmetic liquid cral hygiene product or vaginal product for retail sale shall package
the product in a tamper-resistant package, if this product is accessible to the public
while held for sale. A tamper-resistant package is one having an indicator or barrier to
entry which, if breached or missing, can reasonably be expected to provide wvisible
evidence to consumers that tampering has occurred. To reduce the likelihocod of
substitution of & tamper-resistant feature after tampering, the indicator or barrier to
entry i1s required to be distinctive by design (e.g., an asrosol product container) or by
the use of an identifying characteristic (e.g., a pattern, name, registered trademark,
lego, or picture). For purposes of this section, the term "distinctive by design" means
the packaging cannot be duplicated with commonly available materials or through commonly
available processes. For purposes of this section, the term "aerosol product" means a
product which depends upon the power of a liquified or compressed gas to expel the
contents from the container. A tamper-resistant package may involve an immediate- )
container and closure system or secondary-container or carton system or any combination
of systems intended to provide a wvisual indication of package integrity. The tamper-
resistant feature shall be designed to and shall remain intact when handled in a
reasonable manner during manufacture, dlstrlbutlon, and retail dlsplay

{c) Labeling. Each retall package of a cosmetic product covered by this sectlon, except
asrosol products as defined in paragraph (b} of this section, is required to bear a
statement that is prominently placed so that consumers are alerted to the specific
tamper-resistant feature of the package. The labeling statement is also regquired to be
50 placed that it will be unaffected if the tamper-resistant feature of the package is
breached or missing. If the tamper-resistant feature chosen to meet the requirement in
paragraph {b) of this section is one that uses an identifying characteristic, that
characteristic is required to be referred to in the labeling statement. For example, the
labeling statement on a bottle with a shrink band could say "For your protection, thls
bottle has an imprinted seal around the neck.”

(d) Reguests for exemptions from packaging and labeling requirements, A manufacturer or
packer may request an exemption from the packaging and labeling reguirements of this
section. A reguest for an exemption is required to be submitted in the form of a citizen
petition under 10.30 of this chapter and should be clearly identified on the envelope as
a "Request for Exemption from Tamper-resistant Rule." The petition is required to
contain the following:

(1) The name of the product.

(2) The reasons that the product's compliance with the tamper-resistant packaging or
labeling requirements of this secticn is unnecessary or cannot be achieved.

(3) & description of alternative steps that are available, or that the petitioner has
already taken, to reduce the likelihood that the product will be the subject of
malicious adulteration.

(4) Other information justifying an exemption.

This information ccllection requirement has been approved by the Office of Management
and Budget under number 0910-0149,

{e) Effective date. Cosmetic products covered by this section are required to comply
with the requirements of this section on the dates listed below except to the extent
that a product’'s manufacturer or packer has obtained an exemption from a packaging or

httons:/fwww.accessdata fda ocaviserints/edrh/efdncd/efe fr/OFR Qaareh o fm T ER Bart=TNN Lok £1ainnte


http:nts/c.rf
www.accessrlstH.frlH.mw/scri
http:barri.er

~CFR - Code of_Fedcrai.RegUIatiQﬁs Title21 - T Getiov . Page 5 of 8

labeling. requirementa_'_ '

1) Inztral effective date for packaglng requrrements. (i) The packagang requrrement 1n
paragraph (b) of this section is effective on Feburary 7, 1983 for each affected '
cosmetic product {except vaginal tablets) packaged for retail sale on or after that
date, except for the reguirement in paragraph (b) (¢33 thzs sectlcn for a dlstlnctlve
indicator or barrier to entry, '

- (ii) The packagrng requirement in paragraph (b} of thlS section is effectrve on May 5,
-1883 for each cosmetic product that is a vaglnal tablet packaged for retarl sale on or
 after that date. : : - :

{2} Initial effectlve date for labellng requlrements The reguirement in paragraph {b)
‘of this section that the. indicator or barrier to entry be distinctive by design and the
requrrement in paragraph {c} of this section for. a labeling statement are effective on
‘May 5, 1983 for :each. affected cosmetic product packaged for retail.sale on or -after that
date, except that the requlrement for a specific labgel reference to any -identifying
characteristic is effective on February 6, 1984 for each affected cosmetic product
packaged for retall sale on or after that date.

'(3) Retail level effective date The tamper—resrstant packagang reguirement of paragraph
{b) ‘of this section is effective February 6, 1984 for each affected cosmetic product
held for sale on or after that date that was packaged for retail sale before May 5,
1983. This does not include the reguirement. in paragraph {b) of this section that the

" indicator or barrier to entry be distinctive by design. Products packaged for retall
sale after May'5, 1983, as required to be in compliance with all aspects of the
regulations without regard to the retail lewvel effectlve date.,

147 FRr 50451, Nov, 5 '1382; 48 FR 1707, Jan. 14, 1983; 48 FR 12427 Mar 18, 1983, as
-amended at ‘48 FR. 16664 Apr 9, 1983' 48 FR 3?624 Aug. 19, 1983) o : o

Effectlve Date Note:

'See 48 FR 41579, Sept. 16, 13983, fcr a document announcing an interim stay of the
. effactlve date .of certain provasrons in paragraph (e}(3) of 700 25. :

.$ec} 700, 27 Use of prohlbrted cattle mater1als in. cosmatlc products.

' “{a) Definitions. The defin;tlons .and 1nterpretat10ns ‘of terms contalned in section 201.
- of the Federal ¥ood,. Drug, and Cosmetic. Act (the FD&C Act) apply to such terms when used
in thlS paxt. The followrng defrn;trons also apply: .

"{1) Prohablted cattle materials mean spec1f1eé risk materrals, small intestine of all
cattle except as provided in paragraph (b) (2) of this section, material -from .
nonambulatory disabled cattle, material from. cattle not inspected and passed, -or
mechanlcally separated (MS) (Beef). Prohrblted cattla materrals do not 1nclude tha
following: - R : : :

(1) Tallow that contains no more than D 15 percent insoiuble 1mpur1tles, tallow
derivatives, gelatrn, hides and hide- derlved products, and milk and mllk products, and

(11) Cattle materlals lnspected and passed from a country de31gnated undex paragraph (e)
of this sectaon : . .

(2} Inspected and passed means that the product "has been inspected and passed for human
consumption by the appropriate regulatory authority, and at the time 1t was 1nspected
and passed, -1t was found to be net adulterated. . :

(3) Méchan;cally separatad {Ms) (Beef} means a meat food prcduct that is finely
comminuted, resulting from the mechanical separation and removal of most of the bone
from -attached skeletal: muscle of 'cattle -carcasses and parts “of carcasses that meets the
specifications contained in .9 CFR 31%.5, the U.S. Department of Agrlculture regulatzon
that prescribes ‘the standard of 1dent1ty for M8 (Spec1cs) ) :

(4) Nbaambulatory dlsabled cattle means cattle that cannot rise from a recumbent
position or that cannot walk, including, but not limited to, those with ‘broken
appendages, severed tendons or lrgaments, -nerve paralysrs, fractured vertebral column, .
or . metabolic conditiens. : : .

{5) Specified risk materizl means the brain, skull, eyes, trlgemlnal ganglla, splnai
cord, vertebral ‘column (excludlng the vertebrae of the tail, ‘the transverse processes ‘of
the theracic and lumbar vertebrae, and the wings of the sacrum), and dorsal root ganglla
of cattle 30 months of age and cldex and the tcnsrls and dlstal lleum of the small )
intestine of all cattle. : :

{6) Tallow means the renderad fat of cattle obtained by pressing or by applyrng any
other extractxon process to trssues derlved dlrectly from disczete adlposc tissue masses

httna/faranar arcpcedata fria anvlenrinte/ndehiofAnncinfn bl TR Canrnh Afin WOLD Doaci—"T0N P al. LiAlnnio



. CFR - Code of FederalRegulatibns Title 21

hitps://www.accessdata. fda. cov/serintd/edrhicfdace/cfrfriC TR Qaarnh nrfm2%T TR Dart=TNN L.

or to other carcass parts and tissues. Tallow must be produced from tissues that are not
prohibited cattle materials or must contain no more than (.15 percent insoluble
impurities as determined by the method entitled "Insoluble Impurities™ (AOCS Official
Method Ca 3a-46), American Qil Chemists' Society (AQCS)}, 5th Edition, 1997, incorporated
by reference in accordance with 5 U.§.C. 552{a) and 1 CFR part 51, or another method
equivalent in accuracy, precision, and sensitivity to AQCS Official Method Ca 3a-46. You
may obtain copies of the method from AOCS (http://www.aocs. org ) 2211 W. Bradley Ave.
Champaign, IL 61B21. Copies may be examined at the Food and Drug Administration's Main
Library, 10903 New Hampshire Ave., Bldg. 2, Third Floor, Silver Spring, MD 20993, 301-
796-2039 or at the Mational Archives and Records Administration {NARZ) . For Lnformatlon
on the availability 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,

(7) Tallow derivative means any chemical obtained through initiazl hydzrolysis,
saponification, or trans-esterification of tallow; chemical conversion of material
obtained by hydrolysis, saponiflcatlon, or trans—esterification mav be applied to obtain
the desired product.

(B) Gelatin means a product that has been obtained by the partial hydrolysis of collagen
derived from hides, connective tissue, and/or bone bones of cattle and swine. Gelatin

- may be either Type A (derived from an acid-treated precurscr) or Type B (derived from an
alkali-treated precursor} that has gone through processing steps that include filtration
and sterilization or an equivalent process in terms of infectivity reduction,

(b} Requirements. (1) No cosmetic shall be manufactured from, processed thh, or
otherwise contain, prohibited cattle materials.

{2) The smail intestine is not considered prohibited cattle material if the distal ileum
is removed by a procedure that removes at least 80 inches of the uncoiled and trimmed
small intestine, as measured from the caeco-colig junction and progressing prozrimally
towards the jejunum, or by a procedure that the establishment can demonstrate is equally
effective in ensuring complete removal of the distal ileum.

(¢} Records. {1} Manufacturers and processors of a cosmetic that is manufactured from,
processed with, or otherwise contains, material from cattle must establish and maintain
records sufficient to demonstrate that the cosmetic is not manufactured from, processed
with, or does not otherwise contain, prchibited cattle materials.

(2) Records must be retained for 2 years after the date they were created.

{3) Records must be retained at the manufacturing or processing establishment or at a
reascnably accessible location.

{4) The maintenance of electronic records is acceptable. Electronic records are
considered to be reasonably accessible if they are accessible from an onsite location.

(3} Records required by this section and existing records relevant to compliance with
this section must be available to FDA for inspection and copying.

{6) When filing entry with U.S. Customs and Border Protection, the importer of record of
a cosmetic manufactured from, processed with, or otherwise containing, cattle material
must affirm that the cosmetic was manufactured from, processed with, or otherwise
contains, cattle material and must affirm that the cosmetic was manufactured in
accordance with this section. If a cosmetic is manufactured from, processed with, or
otherwlse contains, cattle material, then the importer of record must, if requested,
provide within 5 days records sufficient to demonstrate that the cosmetic is not
manufactured from, processed with, or does not otherwise contain, prohibited cattle
material.

{7} Records established or maintained to satisfy the requiremsnts of this subpart that
meet the definition of electronic records in 11,3(b) (6) cof this chapter are exempt from
the requirements of part 11 of this chapter. Records that satisfy the requirements of
this subpart but that are also required under other applicable statutory provisions or
requlations remain subject to part.ll of this chapter.

(d) Adulteration. Failure of a manufacturer or procasscr to operate in compliance with
the requirements of paragraph (b) or {c) of this section renders a cosmetic adulterated
under section 601l{c} of the act.

(e) Process for designating countries. A country seeking designation must send a written
request to the Director, Office of the Center Director, Center for Food Safety and
Applied Nutrition, Food and Drug Administration, at the address designated in 21 CER
5.1100. The request shall include information about a country's bovine spongiform
encephalopathy (BSE} case history, risk factors, measures to prevent the introduction
and transmission of BSE, and any other information relevant to determining whether
specified risk materials, the small intestine of cattle except as provided in paragraph

o R ,Page 6 of 8
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{by (2} of thxs sectlon, materlal from nonambulatory digabled cattle, or MS (Beef) from
cattle from the country should be considered prohibited cattle materials. 'FDA shall ' '
respond in writing te any such request and may impose conditions in granting any such. . .
request. A country designation granted by FDA under this paragraph will be sublect to ..
future review by FDA, and may be revoked if FDA determines that it is no longer '
appropriate.

[70 FR 53068, Sept. 7, 2005, as amended at 71 FR 59668, Oct, 11, 2006; 73 FR 20794, hApr.
17 -2008; 81 EFR 5596 Feb 3, 2016' 81 FR 14732 Mar. 18,42016]_2 T : )

Sec 700 35 Cosmatlcs contalnlng sunscreen 1ngred1ents

{a) A product that includes the term "sunscreen" in . its labellng or.in any other way
“‘represents or suggests that it is intended to prevent, cure, treat, or mitigate disease
or to affect a structure or function of the body comes within the definition of 'a drug -
‘in section 201(g){1l) of the act. Sunscreen active ingredients affect the structure or
function of the body by absorbing, reflecting, or scattering the harmful, burning rays
of the sun, thereby altering the normal physioclogical response to solar radiation. These
ingredients alsc help to prevent diseases such as sunburn and may reduce the chance of
premature skin aging, skin cancer, and other harmful effects due to the sun when used in
conjunction with limiting sun exposure and wearing protective clothing, When consumers
"gee the term "sunscreen" or simjlar sun protection terminoleogy in the labeling of a
product, they expect the product to protect them in some ‘way from the harmful effects of
‘the sun, drrespective of gther labeling statements. Consequently, the use of the term
*sunscreen” or similar sun protection terminolegy in a product's labeling generally
causes the product to be subject to regulation as a drug. However, sunscreen ingredients
may also be used in some products for nontherapeutic, nonphysiologic uses {e.g., as a
color additive or to protect the color of the product). To avold consumer
misunderstanding, if a cosmetic product contains a sunscreen ingredient and uses the
term "sunscreen" or similar sun protection terminclogy anywhere in its labeling, the
term must be quallfled by describing the cosmetic beneflt provided by the sunscreen
lﬂgredlent . .

{b} The gualifying information required under paragraph {(a) of this section shall appear
- prominently and conspicucusly at least once in the labellng in conjunction with the tezm

- "sunscreen” or other similar sun protection terminology used in the labellng For
example: "Contains a sunscréen--to protect product color."

E64 FR 27693, May 21, 1999]

Author1ty 21 U.8.C. 321, 331, 352, 355, 361, 362, 371, 374.
Source: 39 FR 10054, Mar. 15, 1974, unless otherwise noted.
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Consumer Product Safety Commission

(¢} Applicability. Special packaging
standards for drugs listed under para-
graph (a) of this section shall be in ad-
dition to any packaging requirements
of the Federal Food, Drug, and Cos-
metic Aet or regulations promulgated
thereunder or of any official compendia
recognized by that act,

(Pub. L, 81-601, secy. 2(4), 3, 5, 85 Stat. 1§70
72; 15 U.8.C. 14714y, 1472, 1474; Pub. L. 92-573,
88 Stat. 123%; 15 U.S.C. 2079(a))

[38 FR 21247, Aug. 7, .19’?3}

EDITGRIAL NOTE: For FEDERAL REGISTER oi-
tations affecting $1700.14, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at wiww. fdsys.gov.

" §1700.15 Poison prevention packagmg

standards,
Teo protect children from serious per-

sonal injury or serious iliness resulting .

from handling, using, or ingesting
household substances, the Commission
has determined that packaging de-
signed and constructed to meet the fol-
lowing standards shall be regarded as

. special packaging’’ within. the mean- ..

ing of section 2(4) of the act. Specific
application of these standards to sub-

.stances requiring special packagino" 1s

in accordance with §1700.14.

(a) Genergl reguiremenis. The special
packaging must continue to function
with the effectiveness specifications
set forth in paragraph (b} of this sec-
tion when in actual contact with the
substance contained therein. This re-
qairement may be satisfied by appro-
priate scientific evaluation of the com-
patibility of the substance with the
special packaging to determine that
the chemical and physical characteris-
tics of the substance will no$ com-
promise or interfere with fhe proper
functioning of the special packaging.
The special packaging must also con-
tinue 0 function with the effectiveness

- specifications set forth in paragraph (I

of this section for the number of open-
ings and closings customary for its size
and eontents. This requirement may be
satisfied by appropriate technical eval-
uation based on physical wear. and
stress factors, force required for activa~-
tion, and other such relevant factors
which establish shat, for the duration
of normal use, the effectiveness speci-

§1700.15

fications of the packaging would not be
expected to lessen.

(b) Effectiveness specifications. Special
packaging, tested by the methed de-
scribed in §i700.20, shall meet the fol-
lowing specifications:

(1) Child-resistant effectiveness of
not less than 85 percent without a dem-
onstration and not less than 80 percent
after a demonsiration of the proper
means of opening such special pack-
aging. In the case of unit packaging,
child-resistant effectiveness of not less
than 80 percent.

(2) Ease of odult opening—{i) Senior-
adult test. Except for products specified
in paragraph (b)(2){ii1) of this section,
special packaging shall have a senior
adult use effectiveness (SAUE) of not
less than 90% for the senior-adult panel
test of §1700.20{(a)3). -

(i1) Younger-adult tesi—(A) When a;p-
plicable. Products that must be in aer-
ogol form and products that reguire
metal containers, under the criteria
specified below, shall have an effective-
ness of not less than 80% for the young-
er-adult test of §1700.20{a)4). The sen-
ior-adult panel test of §1700.20(aX3)
does not apply to these products. For
the purposes of this paragraph, metal
containers are those that have both a
metal package and & recioseable metal
closure, and aerosol products are self-
contained pressurized products,

(B) Determination of need for metal or
aerogsol container—(1) Criteric. A product
will be deemed to require metal con-
tainers or aerosol form only if:

(i No other packaging type would
comply with other state or Federal reg-
ulations,

(it) No other packaging can reason-
ably be used for the product’s intended
application,

(iti} No other packaging or closure
material would be compatible with the
substance,

(iv)} No other suisable packaging type
would provide adequate shelf-life for
the product’s intended use, or

{#) Any other reason clearly dem-
onstrates that such packaging is re-

Cguired.

{2} Presumption. In the absence of con-
vincing evidence to the contrary, a
product shall be presumed not to re-
guire a metal container if the product,
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§1700.20

or another product of identical com-
position, has previously been marketed
in packaging using either a nonmetal
package or a honmetal closure.

A3y Justification. A manufaciurer or
- packager of a product that is in a
‘metal container or aerosol form that
the manufacturer or packager contends
.is not required to comply with the
SAURE requirements of §1700.20(aX3)
shall provide, if requested by the Com-
- misgsion’s staff, a written explanation
of why the product must have a metal
container or be an aeroscl. Manufac-
turers and packagers who wish &o do so
- veluntarily may submit to the Com-
mission’s Office of Compliance a ra-
tionale for why their product must be
in mesal containers or be an aerosol. In
suech cases, the staff will reply to the
manufacturer or packager, if  re-
guested, stabting the staff’s views on
the adequacy of the rationale.

{c) Reuse of special packaging. Special
packaging for substances subject to the
‘provisions of this paragraph shall not
be reused.
{d) Restricted flow. Special packaging

. subject. to the. provisions of this para- .

graph shall be special packaging from
‘which the flow of liguid is s¢ restricted
that not more than 2 milliliters of the
contents can be obtained when the in-
verted, openhed container is taken or
squeezed cnce Or when the container is
otherwise activated once.

{Becs. A4, 3, 5, 84 Stat. 167072 15 U.B.C.
171D, 1472, 1474)

|38 ¥R 21247, Aug. 7, 1973, as amended at 68
FR 3773_4, July 21, 1995]

§1700.20 Testing procedure for special
packaging. :

{a) Test protocols—{1) General require-
ments—(1) Reguirements for packaging,
As specified in §1700.15(L), special pack-
aging is required to meet the child test
requirements and the applicable adult
test requirements of this §1700.20.

- {11) Condition of nackages to be tested-
(A) Tamper-resistant feature. Any tam-
per-resistant feature of the package %o
be tested shall be removed prior to
testing unless it is part of the pack-
age’s child-resistant design. Where a
package is supplied to the consumer in
anr outer package that is not part of
the package’s child-resistant design,

one of the following sitnations appiies:

16 CFR Ch. 1l (1-1-17 Edition)

(I In the child test, the package is
removed from the outer package, and
the outer package is not given to. the
chilg, )

(2 In both the adult tests, if the
outer package bears instructions for
how to open or properly resecure the
package, the package shall be given to
the test subject in the outer package,
The time required to remove the pack-
age from the outer package is not
counted in the times allowed for a$-
tempting £o open and, if appropriate,
reciose the package. )

(3) In both the adult tests, if the
outer package does nof bear any in-
structions relevant to the test, the
package wiill be removed from the
outer package, and the outer package
will not be given to the test subject.

(B) Reclosable packages—adult tests. In
both the adult tests, reclosable pack-
ages, if assernbied by the testing agen-
¢y, shall he properly secured at least 72
hours prior to beginning the test to
allow the materials (e.g., the closure
liner) to “take a set.”” If assembled by
the testing agency, torgue-dependent
closures shall-be secured at the ‘same
on-torque as applied on the packaging
line. Application torgues must be re-
corded in the test report. All packages
shall be handled so that no damage or
jarring will oeccur during storage or
transportation. The packages shall not
be exposed to extreme conditions of
heat or cold. The packages shall be
tested at rcom temperature.

(2 Child test—{1) Test subjects—(A) Se-
lection criteria. Use from 1 to 4 groups of
50 children, as reguired uander the se-
guential testing criteria in table 1. No
more than 20% of the children in each
group shall be tested at or obtained
from ahy given site. Each group of chil-
dren shall be randomly selected as to
age, subject to the limitations set forth
below. Thirty percent of the children in
each group shall be of age 49-44
months, 40% of the children in each
group shall be of age 45-48 months, and
30% of the children in each group shail
be of age 4951 months, The children’s
ages in months shall be calculated as
follows: -

(1) Arrange the birth date and test
date by the numerical designations for
month, day, and year {(e.g., test date: 8 -
8/1590; birth date: 6/23/1986).
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Temporary License Application: Cannabis Manufacturing

Application instructions:

Comp!ete one form for each premises in wh:ch you will be conductmg commerc:al cannabis
manufacturing. :

Please type or write legib_ly. _

Submit the completed application and attachments via mail or email to:

MCLS@cdph.ca.gov

California Department of Public Health
Manufactured Cannabis Safety. Branch
PO Box 9987377, MS-7377
Sac:rame_nto, CA 95899-7377

If you have any questions, please visit our website, www.cdph.ca. gov/mcsb or contact us ai
MCLS@cdph ca. gov B S N

www.cdph.ca.gov/mcsb www.cannabis.ca.gov mesb@cdph.ca.gov


http:www.cannabis.ca.gov
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State of California - Health and Human Services Agency California Department of Public Health
o Manufactured Cannabis Safety Branch

Temporary License'Appiication: Cannabis Manufacturing

SECTION A - LICENSE TYPE (Check ali that apply)
[ Medicinal (M) © . [0 Adult-Use (A)
SECTION B ~ APPLICANT INFORMATION

||

First Name . Mi Last Name

|

Titie ' Phone Number Email Address
SECTION C -~ BUSINESS INFORMATION

Legal Business Name (as registered with the CA Secretary of State}  Trade Name (DBA) . : B -Federal EIN
" Mailing Address - . City State  Zip County .
SECTION D - PREMISES INFORMATION

l‘_'.lqi l

Phys:calAddfess of. Manufactur;ng?remses S Gty C State Zip ‘County

SECTIONE - OPERATIONAL ACTIVITIES (Check al that apply for the premises listed in Section D)

Producﬂypes M A Activities . M A Extraction Methods M A
Edibles ) Extraction ‘ Butane/Hexane/Propane
Concentrates ' infusion ' " { Ethanol
Topicals Packaging/Labeling 3 t | Carbon Dioxide {C02)
Capsules ' T Water/Food-grade Dry lce
Vape Cartridges , : o Food-giade Butter/0il
Tinctures oot Mechanical ..
| Other: o - | Other:

SECTION F - LOCAL AUTHORIZATION

|

Local ls_ssuing Autho.rity Local Office Phone Number - Lotal Office Emaif Address
SECTION G - LOCAL AUTHORIZATION ATTACHMENT

1 Acopy of a valid license, permit or other authorization issued by the local jurisdiction that enables the applicant to conduct
commercial cannabis activity at the premises listed in Section D.

SECTION H - DECLARATIONS AND SIGNATURE

1 declare under penaity that:
«  The information contained within and attached to this application is complete, true and accurate. | understand a misrepresentation of
fact is cause for rejection of this application, denia! of license or revocation of an issued license.
+ |understand that the temporary iicehse is a conditional license that authorizes my business to engage in the commercial cannabis
activity described in the application.

« | understand that refusai by the licensing authority to issue or extend a témporary license shali not entitle the business to a hearing or
appeal of the decision.

+ lunderstand that the issuance of a temporary license does not obligate the Department to issue & non-temporary license, nor does it
create a vested right to either an extension of the temporary license or to the granting of a non-temporary icense.

+ ‘{understand that | am responsible for knowing and complying with all state laws and regulations governing medicinal and adult-use
cannabis manufacturing pursuant to Medicinal and Adult-Use Cannabis Regulation and Safety Act and all other applicable faws and

regulations, upon issuance of my temporary license. { understand that | am responsiple for compliance with subsaguent updates to
cannabis manufacturing faws and regulations.

Signature Print Name Date

CDPH-8041 (10/17)
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