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APPENDIX Ili

PROPOSED DRAFT PRINCIPLES AND GUIDELINES FOR THE ESTABLISHMENT AND APPLICATION
OF MICROBIOLOGICAL CRITERIA RELATED TO FOODS

(at Step 5/8)
Table of Contents
1. Introduction
2. Scope and Definitions
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2.2 Definitions
3. General Principles
4. Establishment and Application of Microbiological Criteria
4.1 General considerations
4.2 Purpose
4.3 Relationship between Microbiological Criteria, other Microbiological Risk Management Metrics and ALOP
4.4 Components and other considerations
4.5 Sampling Plan
4.6 Microbiological and/or other limits
4.7 Analytical Methods
4.8 Statistical Performance
4.9 Moving Window
4.10 Trend Analysis
4.11 Actions to be taken when the Microbiological Criterion is not met
4.12 Documentation and Record Keeping

5. Review of Microbiological Criteria for Foods

1. INTRODUCTION

1. Diseases caused by foodborne pathogens constitute a major burden to consumers, food business operators and
national governments. Therefore, the prevention and control of these diseases are international public health goals.
These goals have traditionally been pursued, in part, through the establishment of metrics such as the microbiological
criterion, reflecting knowledge and experience of Good Hygienic Practice (GHP) and the impact of potential hazards
on consumer health. Microbiological criteria have been used for many years and have contributed to improving food
hygiene in general, even when established based on empirical observation of what is achieved under existing
measures without any explicit linkage to specific levels of public health protection. Advances in microbiological risk
assessment (MRA), and the use of the risk management framework are increasingly making a more quantifiable
estimation of the public health risk and a determination of the effect of interventions possible. This has led to a series of
additional food safety risk management metrics: Food Safety Objective (FSO), Performance Objective (PO), and
Performance Criterion (PC) (see Annex Il of the Principles and Guidelines for the Conduct of Microbiological Risk
Management (CAC/GL 63-2007)). Where MRA models are available or these metrics have been elaborated, they
can allow the establishment of a more direct relationship between microbiological criteria and public health outcomes.

2. The establishment and application of microbidogical criteria should comply with the principles outlined in this
document and should be based on scientific information and analysis. When sufficient data are available, a risk
assessment may be conducted on foodstuifs and their use.

3. The microbidogical safety of foods is managed by the effective implementation of control measures that have
been validated, where appropriate, throughout the food chain to minimise contamination and improve food safety.
This preventative approach offers more advantages than sole reliance on microbiclogical testing through acceptance
sampling of individual lots of the final product to be placed on the market. However, the establishment of
microbiological criteria may be appropriate for verifying that food safety control systems are implemented correctly.
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4. Criteria for monitoring of the food-processing environment are often considered important parts of the food
safety control system. Since they cannot be defined as specifically as microbiological criteria for food they generally
are not used in defining the acceptability of food, and therefore they are not in the scope of the document, despite
their utility in managing food safety.

5. The required stringency of food safety control systems, including the microbiological criteria used, should be
appropriate to protect the health of the consumer and ensure fair practices in food trade.

Microbiological criteria used should be capable of verifying that the appropriate level of control is achieved.

6. Codex Alimentarius has a role in recommending microbiological criteria at the international level.

National governments may choose to adopt Codex microbiological criteria into their national systems or use them as
a starting point for addressing their intended public health goals. National governments also may establish and apply
their own microbiological criteria. Food business operators may establish and apply microbiological criteria within the
context of their food safety control systems.

7. This document should be read in conjunction with the Principles and Guidelines for the Conduct of
Microbiological Risk Management (CAC/GL 63-2007), the General Guidelines on Sampling (CAC/GL 50-
2004) and the Principles and Guidelines for the Conduct of Microbiological Risk Assessment (CAC/GL 30-

1999).
2. SCOPE AND DEFINITIONS

21 Scope

8. These Principles and Guidelines are intended to provide a framework for national governments and food
business operators on the establishment and application of microbiological criteria that can be applied for food safety
and other aspects of food hygiene. Microbiological criteria established for the monitoring of the food processing
environment are not in the scope of this document. Microbiological criteria can be applied, but are not limited to, to
the following:

o Bacteria, viruses, moulds, yeasts, and algae;
e Protozoa and helminths;
e Their toxins/metabolites; and

e Their markers associated with pathogenicity (e. g. virulence-related genes or plasmids) or other traits
(e. g. anti-microbial resistance genes) where/when linked to the presence of viable cells where appropriate.

2.2 Definitions

9. A microbiological criterion is a risk management metric which indicates the acceptability of a food, or the
performance of either a process or a food safety control system following the outcome of sampling and testing for
microorganisms, their toxins/metabolites or markers associated with pathogenicity or other traits at a specified point
of the food chain.

10. Other definitions relevant to these guidelines include:
o Appropriate Level of Protection (ALOP ) 1
e Food Safety Objective (FSO ) 2
e Performance Objective (PO ) 2
e Performance Criterion (PC) 2
o Lot3
e Sample 3
e Food safety control system 4
¢ Validation 4
¢ Verification 4
° Attn'butés sampling plans 3
o Variables sampling plans 3

1
Guidelines for Food Import Control Systems (CAC/GL 47-2003)

2
Codex Alimentarius Commission, Procedural Manual

3
—General-Guidefineson-Sampling (€AC/GL 50-2004)
4
Guidelines for the Validation of Food Safety Control Measures (CAC/GL 69-2008)
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3. GENERAL PRINCIPLES

¢ A microbiological criterion should be appropriate to protect the health of the consumer and where appropriate,
‘also ensure fair practices in food trade.

» A microbiological criterion should be practical and feasible and established only when necessary.
° The purpose of establishing and applying a microbiological criterion should be clearly articulated.

o The establishment of microbiological criteria should be based on scientific information and analysis and follow
a structured and transparent approach.

» Microbiological criteria should be established based on knowledge of the microorganisms and their occurrence
and behaviour along the food chain.

e The intended as well as the actual use of the final product by consumers needs to be considered when setting
a microbiological criterion.

o The required stringency of a microbiological criterion used should be appropriate to its intended purpose.

e Periodic reviews of microbiological criteria should be conducted, as appropriate, in order to ensure that
microbiological criteria continue to be relevant to the stated purpose under current conditions and

practices.
4 . ESTABLISHMENT AND APPLICATION OF MICROBIOLOGICAL CRITERIA
4.1 General considerations

11. When considering the establishment of microbiological criteria, a variety of approaches can be used depending
on the risk management objectives and the available level of knowledge and data. These approaches can range
from developing microbiological criteria based on empirical knowledge related to GHPs, to using scientific
knowledge of food safety control systems such as through HACCP, or by conducting a risk assessment. The
choice of the approach should be aligned with the risk management objectives and decisions relating to food safety
and suitability.

12. Since the levels/prevalence of a microorganism can change over the course of manufacture, distribution,
storage, marketing and preparation, a microbiological criterion is established at a specified point in the food chain.

13. The need for a microbiological criterion should be demonstrated, e. g. by epidemiological evidence that the
food under consideration may represent a significant public health risk and that a criterion is meaningful for
consumer protection, or as the result of a risk assessment.

4.2 Purpose

14. There may be multiple reasons for establishing and applying microbiological criteria. The purposes of
microbiological criteria include, but are not limited to, the following:

i) Evaluating a specific lot of food to determine its acceptance or rejection, in particular if its history is
unknown.

ii) Verifying the performance of a food safety control system or its elements along the food chain, e. g.
prerequisite programs and/or HACCP systems.

iify Verifying the microbiological status of foods in relation to acceptance criteria specified between food
business operators.

iv) Verifying that the selected control measures are meeting POs and/or FSOs.

v) Providing information to food business operators on microbiological levels, which should be achieved when
applying best practices.
15. In addition, a microbiological criterion is a valuable risk management metric when applied to detect potential

unforeseen problems in the design and/or operation of a food safety control system and for obtaining safety and
suitability information that is not otherwise available.

4.3 Relationship between Microbiological Criteria, other Microbiological Risk Management Metrics and
ALOP

16. Microbiological criteria may be used by competent authorities and food business operators to operationalize
the ALOP either directly or through other microbiological risk management metrics (e. g. PO, FSO). This requires
the use of quantitative risk assessment. The risk estimation should include a
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combination of several factors such as the prevalence and concentration distribution of target
microorganisms, as well as any changes in these after the step for which the microbiological criterion has been set.
The risk assessment should include a characterization of the variability inherent to the food production system and
express the uncertainty in the risk estimate. Ongoing efforts to reduce the complexity of risk assessment should help
facilitate the development and use of risk-based microbiological criteria.

17 . A microbiological criterion can be linked directly to the ALOP, without explicit articulation of an FSO or

a PO. One approach involves testing the acceptability of individual lots and evaluating the relative risk to public
health of the lot as compared to the ALOP. Another approach is to link a microbiological criterion directly to an
ALOP, using a risk assessment model to estimate the reduction in public health risk as a result of applying corrective
actions to lots or processes that do not conform to the microbiological criterion.

18. Statistical models can be used to translate a PO or FSO to a microbiological criterion. The link between the
PO or the FSO and the ALOP should alsa be demonstrated. To establish such a microbiological criterion for a food,
an assumption needs to be made regarding the distribution of the target microorganism in the food. A log-normal
distribution is often assumed and a default value for the standard deviation applied.

Furthermore, the maximum frequency and/or concentration of the hazard needs to be defined in the FSO or PO. If a
concentration is used as a limit, also the proportion (e. g. 95%, 99%) of the distribution of possible concentrations
that satisfies this limit should be defined.

4. 4 Components and other considerations
19. A microbiological criterion consists of the following components:
e The purpose of the microbiological criterion;
e The food, process or food safety control system to which the microbiological criterion applies;
e The specified point in the food chain where the microbiological criterion applies;
e The microorganism(s) and the reason for its selection;
e The microbiological limits (m, M; see Section 4.6) or other limits ( e. g. a level of risk);

e A sampling plan defining the number of sample units to be taken (n), the size of the analytical unit and where
appropriate, the acceptance number (c);

e Depending on its purpose, an indication of the statistical performance of the sampling plan; and
e Analytical methods and their performance parameters.

2 0. Consideration should be given to the action to be taken when the microbioclogical criterion is not met and the
action should be specified (see Section 4.11).

2 1. Other considerations could include, but are not limited to, the following:
o Type of sample (e. g. type of food matrix, raw materials, finished product);
e Sampling tools and techniques;
o Prevalence and concentration data for the organism of concern (e. g. baseline data)
¢ Frequency and timing of sampling;
e Type of sampling (randomized, stratified etc. );
o Methodology used and, when appropriate, suitable conditions for pooling of samples;
e Economic and administrative feasibility, in particular in the choice of sampling plan;
o Interpretation of results;
e Record keeping;
e The intended and actual use of the food;
e The microbiological status of the raw material(s);
o The effect of processing on the microbiological status of the food;

e The likelihood and consequences of microbial contamination and/or growth and inactivation during subsequent
handling, packaging, storage, preparation and use; and

e The likelihood of detection.
22. In addition, for a microbiological criterion targeting a foodborne pathogen, consideration should be given to:
e The evidence of actual or potential risks to health; and
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e The population at risk and consumption habits.
4.5 Sampling plan

23. In the development and selection of sampling plans consideration should be given to the principles in the
General Guidelines on Sampling (CAC/GL 50-2004).

24 . The type of sampling plan selected for the microbiological criterion will depend on the nature and purpose of
the microbiological criterion. Variables sampling plans for inspection evaluate quantitative data without grouping it
into classes. Variables sampling plans require information about the distribution of microorganisms and typically
assume that the inspected variables follow a normal or log-normal distribution.

Variables sampling plans are seldom used, in part because they are not applicable to presence/absence testing.
For microbiological criteria based on quantitative levels, where information is available on within lot and between lot
variability, variables sampling plans can be tailored for the specific condition of a particular production process,
resulting in a more informative interpretation of results.

2 5. In practice, most microbiological sampling plans designed for lot acceptance are attributes sampling plans. For
these, to assess the probability of acceptance as a function of the percentage of non-conforming units, no
knowledge or assumption about the underlying distribution of the microorganism is required. For attributes sampling
plans to be valid, all that is required is that some probability based sampling technique (e. g. simple random
sampling or stratified random sampling) is used to collect the sample units from the entire lot. For these plans, to
assess the probability of acceptance as a function of the level of the target microorganism, it is necessary to know or
estimate the distribution of microorganisms.

26. The number and size of analytical units should be those stated in the sampling plan and should not be modified
where the microbiological criterion has been established for regulatory compliance. In unusual circumstances (e. g.
during a foodborne outbreak situation or when a food business operator wishes to increase the likelihood of
detecting contaminated lots before placing them on the market) a sampling plan with increased stringency may
become appropriate and it may become necessary to adopt an alternative microbiological criterion. The rules and
procedures for switching from one sampling plan to another should be clearly stated in the sampling approach.
Unless the sampling plan specifies otherwise, a lot should not be subjected to repeat testing.

4.6 Microbiological and/or other limits
27 . Microbiological limits separate conforming from non-conforming analytical units.

28. Where the microbiological limits m and M are part of an attributes sampling plan further defined through n, c,
and the size of the analytical unit, they are expressed as presence/absence or concentration of the microorganism in
one analytical unit.

29. In the establishment of microbiological limits in the context of microbiological criteria, any changes

(e. g. decrease or increase in numbers) in the levels of the target microorganism likely to occur after the point for
which the microbiological criterion has been set should be taken into account, where appropriate. It should also be
clearly stated in the microbiological criterion whether the limits apply to every analytical unit, to the average, or to
another specific method of calculation.

30. In the case of a two-class attributes sampling plan, there is one upper microbiological limit on the acceptable
concentration in the analytical unit, denoted by m, and the acceptance number c is the maximum tolerable number
of analytical units above the limit.

31. For a three-class attributes sampling plan the microbiological limit m separates conforming from marginally
acceptable, and a limit M defines non-conforming analytical units. In this case, the acceptance number c refers to
the maximum allowable humber of marginally acceptable analytical units.

32. Alternatives to microbiological limits m and M may be used in applying microbiological criteria to other risk
management metrics or the ALOP.

4.7 Analytical methods

33. Depending on the microbiological limit (e. g. presence/absence of a specific foodborne pathogen), an
appropriate analytical method should be selected. The methods used should be fit for purpose, meaning the method
has been validated for relevant performance characteristics (e. g. limit of detection, repeatability, reproducibility,
inclusivity, exclusivity). The validation study should be based on internationally accepted protocols and include an
interlaboratory study. If not available, a validation should be done by the laboratory applying the method, according
to a standardised protocol.

34. The analytical methods specified should be reasonable with regard to complexity, availability of media,
equipment, ease of interpretation, time required and costs.
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35. The results of testing may be impacted by compositing (i. e. pooling) of sample units prior to analysis.
Compositing will affect the final concentration in the tested sample and is not appropriate for enumeration methods
of analysis or within three-class sampling plans. Compositing may be considered in the case of presence/absence
testing within a two-class sampling plan, as long as it is ensured that the result of testing will not be affected when
compared to testing of individual analytical units.

4.8 Statistical performance

36. The statistical performance of a sampling plan is usually illustrated by its operating characteristic (OC) curve,
which describes the probability of acceptance as a function of the actual proportion of non-conforming analytical
units or conceniration of the microorganisms in the food. An OC curve can be used to evaluate the influence of
individual parameters of the sampling plan on the overall performance of the plan.

37 . Web-based tools for evaluation of sampling plans developed by FAO and WHO through JEMRA or by
others can be utilised to evaluate sampling plans under consideration.

4.9 Moving Window

3 8. In a moving window approach a sufficient number of sample units (n) is collected for a defined period of time
(the “window” ). The results of the latest n sample units are compared with the microbiological limit(s) (m, M) using
the acceptance number c. Each time a new result from the sampling period is available, it is added to the window
while the oldest result is removed, creating the “moving window” . This approach can also be applied to a set of
results, e. g. results obtained during a week. The window, always consisting of n results, moves one result or set of
results forward in time. In determining the size of the moving window consideration should be given to the
combination of the production frequency and sample frequency necessary to obtain a sufficient number of results
that enables appropriate verification of performance of a process or a food safety control system.

39. The moving window approach is a practical and cost beneficial way of checking continuous microbiological
performance of a process or a food safety control system. As in the traditional point-in-time approach commonly
used in connection with microbiological criteria, the moving window determines the acceptability of the performance
so that appropriate interventions can be made in case of unacceptable shifts in control.

40. The length of the moving window should be appropriate to enable corrective action to be taken in a timely
manner. If more than ¢ out of n results is above the limit m, or the limit M is exceeded, then corrective action is
required.

41 . The moving window approach should not be confused with trend analysis, which is described in the following
section.

4.10 Trend Analysis

42 . Trend analysis is a procedure to detect a change in the patterns of observations over a period of time (usually
over a relatively long period of time, often not predefined). It can be applied to many types of information including
results of microbiological testing against a microbiological criterion. Trend analysis can detect a gradual loss of
control that might not be detected by a moving window approach, as well as a more sudden loss of control.

43. Trend analysis may show changes or patterns in the data that are a result of unwanted changes in the
manufacturing process enabling the food business operator to take corrective actions before the food safety control
system is out of control. The trends (or patterns) can be visualized, e. g. by displaying the test results graphically.

4.11 Action to be taken when the microbiological criterion is not met

4 4 | |n situations of non-conformance with the microbiological criterion (unsatisfactory results), actions to be applied
should include corrective actions related to the purpose of the testing. These actions should be based on an
assessment of the risk to the consumer where relevant; the point in the food chain, and the food specified and may
consider history of conformance. Food business operators should re-evaluate their food safety control systems,
including GHP and operational procedures, and/or further investigation to determine appropriate preventative
. actions to be taken.

45, In the event of a non-conformance with a microbiological criterion for a foodborne pathogen, actions should
include appropriate product containment and disposition. This may include further processing, diversion to an
alternate use, withdrawal and/or recall, rework, rejection or destruction of product, and/or

hito://www.mramodels.org/sampling/
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further investigation to determine appropriate actions to be taken. Other actions taken may include more frequent
sampling, inspection and audits, fines or official suspension of operations.

4.12 Documentation and Record Keeping

46. Documentation and records are essential to support the microbiological criterion, e. g. documentation on
scientific evidence underpinning the microbiological criterion, records on application/performance of the
microbiological criterion. Records such as test reports should give the information needed for complete identification
of the sample, the sampling plan, the analytical method, the results and, if appropriate, their interpretation.
Reporting against the microbiological criterion may be required by some national governments. See also
Section 5.7 of the General Principles of Food Hygiene (CAC/RCP 1-1969) and Section 2.3.7 of the General
Guidelines on Sampling (CAC/GL 50-2004).

47 . Records should be maintained documenting all instances of non-conformance with the microbiological criterion,
together with records of the corrective actions taken, both to manage food safety risks and to prevent further
instances of non-conformance.

5. REVIEW OF MICROBIOLOGICAL CRITERIA FOR FOODS

4 8. As establishing and implementing microbiological criteria is a part of Microbiological Risk Management

(MRM) activities, refer to the Section 8.2 of the Principles and Guidelines for the Conduct of Microbiological Risk
Management (CAC/GL 63-2007). In addition, revision of microbiological criteria should be considered in response to
revision of other MRM Metrics and also in response to emerging issues or changes in the following, but not limited
to:

e Taxonomy, prevalence or distribution for selected microorganisms;
e The incidence of disease including attribution to specific foods;

o Traits of microorganisms (e. g. anti-microbial resistance, virulence);
e The suitability of an indicator organism;

° Available analytical methods/tests/appropriateness of test;

e Food/ingredients/technology/process of food production;

e Food safety control system;

o Population(s) at risk;

o Consumer behaviour or dietary intake pattern of the food concerned;
° Understanding/knowledge of risk;

o Trend analysis results; and

o Required level of assurance.

49. A review of the microbiological criterion may be initiated and carried out by national governments and/or food
business operators. Codex members may propose review of microbiological criteria in Codex texts.

50. A review will result in retention, adjustment or revocation of a microbiological criterion, as appropriate.

51. The risk management framework should be used to continuously improve, refine and adjust the relevant
components of the microbiological criterion in relation to their effectiveness, to improved scientific knowledge and the
increasing knowledge of public health risk and related food safety risk management metrics (FSO, PO and PC). The
goal should ultimately be to achieve a more quantifiable estimation of the linkages between microbiological criteria,
other metrics and public health outcomes.

52. When microbiological criteria have been developed to address specific risk outcomes they should be reviewed
against those outcomes and, if shown not to be effective, they should be adjusted or revoked.
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Scientific research over the last decades has shown that a diet rich in fruits and
vegetables is protective against many cancors and lowers the occurrence of coronary
'heart discasc. This of the f routine ion of fresh
fruits and vegetables, together with a marked increasc in the year-round
availability of fresh fruits and vegetables from a global market, has contributed to
the substantial increase in consumption of fresh fruits and vegetables over the past
two decades. However, the recent increase in reports of food borne illness associated

| with fresh fruits and vegetables has raiscd concerns from public health agencies and |

consumers about the safoty of these products.

‘OBJECTI
VES OF

This code addresses Good Agricultural Practices (GAP® and Good Manufacturing
Practices (GMPs) that will holp control microbial, chemical and physical hazards
associated with all atages of the production of fresh fruits and vegotablos from primary
production to packing, Particular attention is given to minimizing microbial hazards.
The code provides a general framewvork of recommendations to allow wniform adoption
by this soctor rather than providiag detailed for

practices, operations or commodities. The frosh fruit and vegetable industry is very
complex. Fresh fruits and vegetables are produced and packod under diverse
environmental conditions. It is rocognized that somo of the provisions in this code may
be difficult to implement in arens where primary production is conducted in small
holdings, in both developed and developing countries and also in areas where
traditional farming is practised. Therefore, the code is, of necessity, a flexible one to
allow for different systems of control and prevention of contamination for different
groups of commodities,

“Iscopg,

IONS

Thi i the primary production and packing
of fresh fruits and vegetables mhivlud or human oonsumption i rder o produce & sne and
wholesame product: particularly for those intended to be consumed raw. Specifically, this code s|
applicabl to fesh fruits and vegotables rownin the ﬁsm Gwith or without cover) of in
protected facilities (hyd ‘microbial hazards and
addresses physical and chemical lu.Arrh only in sa far o thoso relte o GAPo and GhIFo

Tho A Lor Ready toEat frash Pevcut Fruits and Vegotables (Ansex D) and tho Aanox for
Sgrout Production (Annex 11} to this code and include additi

Lisely,tho hygionis peacth g of ready-toeat
o pre-cut fuits and vegotables, and the hygionic practices that are specific fo tho primary
production of sceds for sprouting and the production of sprouts for human consumption.,
The code does not provido recommendations for handling practices to maintain the safety of
fresh fruits and vegetables at wholesale, retail, food services or ia the home, It excludes food
producta for which there is a specific Codex Alimentarius Code of Hygienic Practices.

‘This code follows the format of the Codex Recommended International Code of

Practice - General Principles of Food Hygicne - CAC/RCP 1-1969, Rev 8 (1997) and E

should be used in conjunction with it. This code focuses upon hygienic issucas that
aro specific to the primary production and packing of fresh fruits and vegetables.
The major issucs are covered in Section 3. In other sections, the General Principles
of Food Hygiene have been expanded where there are issues specific to primary
production and packing. The Annex for Ready-to-Eat Fresh Pre-Cut Fruits and
Vegetables provides additional recommendations specifie for the proceasing of ready”
tocat fresh pre-cut fruits and vegetables and the Annex for Sprout Production
provides additional recommendations specific for the primary production of sceds for |
sprouting and the prod f sprouts for human
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Fresh fruita and vegetables are gmwn and harvested under a wide e ange of climatic ﬁnd
on

A':u'ma qfwrymg m.en Bmlnsv‘al che:mml and physical hazards msly therufore vary
ne type 7 to another. In each area, it is
necessary to oonsxder the particular tice: i

s frosh rui nd vgotabls, taking ino acsount the conditons speific o the primary
production area, type of products, and
production should be conducted under good hygienic mndmons P
potential hazards to health dus to the contamination of fresh fruits and vogetablea.

Where possible, potential sources of contamination from the environment should be
identificd. In pacticular, primary production should not be carried out in arcas

where the presence of potentially harmful substances would lead to an unaceeptable |

level of such substances in or on fresh fruits and vegetables after harvest.
Where possible, growers should evaluate the provious uses of the sites Gndoor and
outdoor) as well as adjoining sites in order to identify potential microbial, chemical
and physical hazards. The potential for other types of contamination (e.g., from
agricultural chemicals, hazardous wastes, otc.) should also be considered. The
evaluation process should include the following!

* Previous and present usage of the primary production avea and the adjoining sites

(e.gz. crop grown, fecd lot, animal production, hazardous waste site, sowage
treatment site, mining cxtmcncn s:kc) to 1den¢xfypowmu\l ‘microbial hazards
ncluding faccal by organic waste and potential
environmental hazards that mu]d be carried to the growing site.
*+ The access of farm and wild animals to the site and to water sources used in
primary production to identify potential faecal contamination of the soils and water
and the likelihood of contaminating crop, Existing practices should be reviewed to
asscss the prevalence and likelihood of uncontrolled deposits of animal facces
coming into contact with crops. Considering this potential source of contamination,
efforts should be made to protect fresh produce growing areas from animals. As far
as possible, domestic and wild animal should be excluded from the area.
* Potential for contaminating produce fields from leaking, leaching or overflowing
manure storage sites and flooding from polluted surface waters.
If previous uses cannot bz identified, or the examination of the growing or adjoining
sites leads to the wnclusmn tht potential hazards exist, the sites should be
analysed for . If the i are at excessive levels
and corrective or pmventatxve actions have not been taken to minimize potential
hazards, the sites should not be used until correction/contrel measures are applied.

Annex1 Annex 11
TINTROD [ The Sated with i i the on. going INTROD |1 “prouted seed and are favoured by
UCTION in the availabi foods have contributed to a UCTION |many . Hoseever, the in reports of food horas llness
substantial increase in m pepuhmy af ot fruits and vegetables. Because of the increased raw sprouts has fr iblic health about the
d and vegetables in and away from the home, the pafety of these products,
roparatin o hess producs et ot ot paint of consumption to the food processor or ° micialpthosens st with pouts e aefor cxamploSalmonell 3. patogns
retailor. The processing of frash produss without praper "“‘“""“1‘“’““;" in placo in the v found on sprouts most Tl gt fmm oot Mor et mti v et
iy for forage where the Good Agricultural Practices
pathogens. The po to suevive or enhanco by o high cesoary h §
soisture and notrient content o st it and vegoales, the abeopes of o tofhal proesss Lllowod, opecily the of natural fertilzers or sgation water. A5 &

. and the potential processing, storage, esult, the soeds may be contaminated in the field o durng harvesting, storage or (ransportation.
transport, and retail display. Typically, the g ping and moist for
Some of the th iated with fresh Guits and vegetables includ 570 to ton days. oo ot ot present on socds,

Lmonell i ey con quikly e oot enough to cause ilinces,
Norwallclike virus -nd mpmnm virus and parasios such 29 Cyduspom Some of those The ion of which can
pathogons are the are associated achicve rllf\'en:nt ovela of pathogen reduction. There & o that can
ith iofected mxemmnummeudum eemn ot ablity br pathogos to surive fre seads. Resenrch i ient i i .
and grow on freah produce, it follow thoen reduction on seed: iy if
practices t onsrs th miczobielogenlsafty of s peadcn pathogens ace internalized.

OBJECTI | Hygienic recommendations for the primary production of fresh fruits and OBJECTI | This annex recommends control measures to ocour in two areas: during seed
vegetables are covered under the Code of Practice for Frosh Fruits and VES production and during sprout production, During seed production, conditioning
Vegetables. This ion of Good i and storage, the application of Good Agricultural Practices (GAPs) and Good
Practices (GMPs) for all stages mvolved in the preduction of ready-to-cat fresh Hygienic Practices (GHPs) are aimed at preventing microbial pathogen
pre-cut fruits and vegetables, from receipt of raw materials to distribution of contamination of seeds. During sprout production, the microbiological
finished products. decontamination of seeds step is aimed at reducing potential contaminants and
Thc pnm.’uyob)ectlve of this Azmex 1s to identify GMPs that will help control the good hygienic practices at preventing the introduction of microbial pathogens

physical, and 1 hazards associated with the processing of and minimizing their potential growth. The degree of control in these two arcas
fresh pre-cut ﬁuus and vegetables Particular attention is given to minimizing has a significant impact on the safety of sprouts.
azards, This elements that should be taken into
account in the pmductmn, processing and distribution of these foods.
SCOPE, USE AND DEFINITIONS SCOPE,
USE
AND
DEFINIT
IONS
_ |scope | i : it have been Scope | This annex covers the hygienic practices that are specific for the primary
x:::::f: el e " b'r‘;: m:;m in ﬂ;n Fresh production of seeds for sprouting and the production of sprouts for human
n ey those that ar intended to bo consumed v, This Annex applies :
eveapociive ufwhemythe Spcrationstake place o5, tho eld,atth farm, . he retuler consumption in order to produce & safe and wholesome product.
the wholeaaler, at the processing eatablisbcat, eted.
h pro-cut fruit thia Annex will cover
1l operations i to ofthe final mum Forcther
2. b
combinsion wih ofher products, suth as satces, mest, chesss, 463 ly ths apoeie setions
that ol toth prosesing of he o prcut it and vt ablo compnonta i sl
di pply d vogetables that have beon tommed
Inavu\g the ot intact vy apply o othus fesh fié and vetsbles hat ars preveut but
i pathogen that may
b prosent (u 5 cooking. e prosssing, Frmentarion) no et it or vegeIHI e
Howovor, sor of the busic principles of the Annex could sill be xpphuh]n to such prodcss
ging i 24 lastic trays), Jurger
d
microbial hazardy and addresacs phyaical and chomical hazards only in o far as thess rolate to;
GMPa.

USE This document follows the format of the Recommended International Code of Use This anncx follows the format of the Recommended International Code of
Practice . General Principles of Food Hygicne CAC/RCP 1-1969, Rov 8 (1997) and Practice - General Principles of Food Hygiene CAC/RCP 11969, Rev 3 (1997)
should be used in conjunction with the General Principles of Food Hygione and and should be used in conjunction with the General Principles of Food Hygiene
the Code of Hygicnic Practice for Fresh Fruits and Vegetables. and the Code of Hygienic Practice for Fresh Fruit and Vegetables.

| DEFINIT | Processor . the person reaponsible for the management of the activitics DEFINIT | Sced producer — any person responsible for the management of activities

IONS | agsociated with the production of ready-to-cat fresh pre-cut fruits and vegetables, IONS  |associated with the primary production of seeds including post-harvest practices.
Sced distributor - any person responsible for the distribution of sceds (handling,
storage and transportation) to sprout producers. Seed distributors may deal with
single or multiple seed producers and can be producers themselves.
Sprout producer — any person responsible for the management of the activitics
associated with the production of sprouted seeds.
Spent irrigation water ~ water that has beon in contact with sprouts during the
sprouting process.

PRIMAR |Refer to the Code of Hygienic Practice for Fresh Fruits and Vegetables, PRIMAR | Refer to the Code of Hygienic Practice for Fresh Fruits and Vegetables. In

Y addition:
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OBJECTL
VE

"The objective of this Annex is to provide specific guidance to reduce the microbial
food safety risks associated with fresh leafy vegetables that are intended to be

storage, distribution, marketing and consumor use. This includes frosh, fresh-eut,
pre-cut or ready-toeat products such s pre-packaged salads. Becausc of the
diversity of leafy vogotables and practices and conditions used throughout the
supply chain, recommendations to minimizo microbial contamination will be most
effective when adapted to specific oporations,

consumed without cooking during their production, harvesting, packing, processing,

fr— o, and haneyd I T ralads
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Annex V.

Berry crops are geographically diverse and repreaent a wide range of phenolypically unique
feuits. Not only are they divarse in the. s shape and colours of their Fuits, they are also diverse.

i Jow o ies), to small bushes (c.g. blackberrics,
uu shrube (a 5 becey). AU are porenaial but
‘berey); most are cultivated while oth

Duskaries, v

o tho wild (. g wild h!\mbnmu)

’.\‘htse fruits are relevant trade due ta i i f fresh produce
rosult in production and distribution, There

is mmumg awareness on the risk factors associated with berry consumption on the part of

public bealth officials. Berries

have been associated with saveral foodborne illoess outbreaks caused by » broad range of

eilogieal sgene, rom visuso Clapaiia A, Nosoioee 1. o baclara (E. coli 026, O157HD 2.5

and protozoa (Cyclospora cayetanensis, Cryptosporidium par

Most berries are conveniently marketed as ready to mfyuna Tha ‘handling of berries during

production and harvesting and the broad range of etiological agents that have been associated

with berry consumption suggut that the safety of those fruits that are consumed raw is highly

dependent on maintaining good

sgianic praceies long the fod chain, including up to the poist ofconsumption.

Hygienic recommendations for the primary production of fresh fruits are covered in
general under the Code of Hygienic Practice for Fresh Fruits and Vegetables
(CAC/RCP 53-2003), The primary purpose of this Annex is to provide specific
guidinee on how to minimize microbiological hazards during primary production
through packing and transport of fresh melons, including fresh melons processed for
the pre-cut market and consumer use.

Hygienic recommendations for the primary production of fresh fruits are covered in
general under the Code of Hygienic Practice for Fresh Fruits and Vegotables
{CACIRCP 53-2003). The primary purpose of this Annex is to provide specific
guidanco to minimize microbiological hazards during primary production through
‘packing and distribution of fresh berries, as well as fresh berries that are processed
without a microbiocidal step (e.g. frozen berries caten raw and ready-to-cat berrics)
and consumer use,

This Annex covers specific guidance related to the production, harvesting, packing,
processing, storage, distribution, marketing, and consumer use of fresh leafy
vegetables that arc intended to be consumed without further microbiocidal steps,
Fresh leafy vegotables for purposes of this Annex include all vegetables of a leafy
nature where the leaf is intended for consumption. Thus, leafy vegetables inctude
‘but are not limited to all varieties of lettuce, spinach, cabbage, chicory, cndive and
radicchio and fresh herbs such as coriandex/cilantro, basil, and parsley).

"This annex covers specific guidance related to all areas, from primary produetion to
consumption, of fresh melons that are intended to be consumed without further
microbiocidal steps.

This Annex follows the format of the Recommended International Code of Practice -
General Principles of Food Hygiene (CAC/RCP 1-1969) and should be used in
conjunction with the Genoral Principles of Food Hygicne and the Code of Hygicnic
Practices for Fresh Fruits and Vegetables (CAC/RCP 53-2003) including the Annex
for Ready-To-Eat Fresh Pre-Cut Fruits and Vegetables. This Annex provides
additional guidanee to the documznts above.

"This Annex follows the format of the General Principles of Food Hygiene (CAC/RCP
1-1969) and should be used in conjunction with it and other applicable codes such as
the Code of Hygienic Practice for Fresh Fruits and Vegetables (CAC/RCP 53-2003)
and Annex I, the Annex for Readyto'Eat Fresh Pro-cut Fruits and Vegetables, and
the Code of Practice for Packaging and Transport of Fresh Fruits and Vegetables
(CAC/RCP 44-1995).

This Annex covers specific guidance related to all areas, from primary production to
consumption, of berries that are intended to be consumed raw (e.g., fresh berries)
and/or are processed without a microbiocidal step.

This Annex all edible varict; (.. Fragaria grandiflora
L. and Fragaria vesca L), raspberries G.e. Rubus idacus L), blackberrics (ic. Rubus
spp.), mulberries G.e. Morus L), blusberries G.c. Vaccinium spp.), currants and
gooseberries Gic. Ribes L) and groundcherries (i.c. Physalis poraviana L.

For wild berries only the measures for handling and post harvest activities G.c. from
Section 3.3.3 onwards) apply.

"This Annos follows the format of the General Principloes of Food Hygicne (CAG/RCP
1-1969) and should be used in conjunction with it and other applicablo codes such ns
the Code of Hygionic Practice for Fresh Fruits and Vegetables (CAC/RCP 53:2003),
Anncx I, the Annex for Ready-to-Eat Fresh Pre-cut Fruits and Vegetables, Annex 11
of the Guidelines on the Application of General Principles of Food Hygiene to the
Control of Viruses in Food (CACIGL 79-2012), the Code of Practice for Packaging and
Transport of Fresh Fruits and Vegetables (CAC/RCP 44-1995) and the Code of
Practice for the Processing and Handling of Quick Frozen Foods (CAC/RCP 8-1976).

Refer to definitions in the General Principles of Food Hygieno and the Codo of

Hygicnic Practice for Frosh Fruita and Vegetables, In addition, the following

exprossions have the meaning stated:

Cull means to remove any product that shows signs of physical damage (such as

skin breaks or decay).

Ground spot means the point of direct contact where melons sit directly on the soil

or on top of thin plastic mulch.

Melons in !.Ins documcnt rofers to whde andior pre-cut cantaloupe {also known as
hone and other varieties of melons.

Definition|
5

Refer to definitions in the General Principles of Food Hygiene and the Code of
Hygienic Practice for Fresh Fruits and Vegetablea.

Fresh melons are grown in production sites indoors (c.g., greenhouses) and
outdoors, harvested, and either field-packed or transported to a packing
establishment.

Borrics are grown in production sitcs indoors (o.g. greenhouses) and outdoors,
harvested, and may be field packed or transported to a packing establishment.

The following should be considered:
Pctentml sourees of environmental wntumumum should be ldennﬁcd prior to
activities, conditions is

that ocours during production and in some cascs may lead to conditions that cnable
the growth of microbial pathogens.

the production area, on nearby sites and to vectors which may introduce faccal

not limited, to humans, domestic and wild animals, or indirectly via contaminated
water, insects, workers, or fornites such s dust, tools and cquipment.

important because subsequont steps may not be adequate o remove contamination |

Particular attention should be given to potential sources of faccal contamination in

contamination to the production and handling arcas. These vectors include, but are |

Potential sources of environmental contamination should be identified prior to
production activities. This is important because contamination that occurs during
production may not be removed during subsequent steps. In addition, melons grown
in warm, humid conditions may favour growth and survival of foodborne pathogens.
Growers should take steps to minimize the potential for contamination from any
sources identified. Particular attention should be given to potential sources of faccal
contamination in the melon production area

and to veetors which may introduce faccal contamination to the production and
‘handling arcas. These vectors include, but are not limited to, humans, domostic and
svild animals, or indirectly from contaminated water, insects, or fomites such as
dust, tools and equipment.

Location Pmducuon sites Gindoor nnd cutdwr) should be located to minimize the pmhnb)lx'.y nf
of the the,
Productio | locati i ﬂwdmk  hydrol 1

slope,
features ofneurh) sites in mlmmmp 10 the production site.
Assessing hygiene is particulaly ing risks that arise
from use of land nearby the production sites, for example feed lots, other animal
production operations, hazardous waste sites, municipal and industrial waste treatment
faclities, The presence of such sitos should be evaluated for their potential to contaminate
the production site with microbial hazards via, for example, run-
off, faccal material, serosols or organic waste.
Vhere the environment presents a ris tothe production site, measares shovld be

ion of production aite I of
potential for runoff from nearby fields, the flood riek as well as l\ydmloeml lmum afncuby
sites ia xelation Lo the productic
The proximity of high risk pmdumn sites, such as animal production facilities, hazardous waste

sites and wasto should v welos
production fields or the

i bial hazards via, for example, runoff, faccal
wmaterial, . When the risks are b should

bo used for melon production.
Whon the environimental assosament identfie a potential food anaty risk, messure should be

to minimize lhe fresh lealy vegetable prod t
Land . such as thy i ditch, to prevent. rumﬁ‘fmm
entering the field or in the case ufsemsn]s, Constrction of n eﬁ‘mm wind-break
(natural such as trees ofa that

can be s o roduce pathogon contamination of the poducton .

of melons hould be
givento nhnngmg the landacape surrounding melon production Relds, N
shallow ditch to prevent runoff from entering the fields, to reduce the potential for pathogen
contamization of melons ia the production sits.

The effects of some eavironmental eveats, auch as heavy rains, cannot be controlled. For example,
avy rains may icroase melons' exposure to pathogons if soil contaminated with pathogens
splashiea onto melon surfaces. Consideration could b given to harveating earlierf the weather
forecasts hoavy rain laying g vwhen beavy rains have

recently occurred.

e o relud e ot runoit brom
nearby fi nearby sies i Geawers
ooy ke st + 0 miipuo the ks cied with sunoff and ooding, e, mosping

felds, et
The effects o ‘e controlted, For.
insrease i i . Where

sesizoni hasesting berries and. biect the ber
minimice the the e b

deyang period, ifpessitl. before

Tl i or

i measuags can
bo taken 10 mitigate ths riske.
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current |4 rigk to humans, including faccal and other organic waste contamination and
use of the | potontial environmental havards, fresh leafy vegetables should not be grows on the

| Previous | Ifthe evaluation of provious and present usage of the primary production arca and

the nearby sites identifies potential microbial hazards that arc at levels that pose

land until the risks have been reduced to acceptable levels,

b celected should comply with local, regional, and national environmeatal and animal protection
UMAR | ogulations.
Aty |, Production and bandling hould be 5 i

Wild and | Domestic and wild animals and buman activity can present a risk both from direct contamination of the

. Domestic and i be excluded from producti i tothe extent.
feasible, using appropriate biological, cultural, physical and chemical pest control methods, Methods

andlor

access to water sources, keeping arcas free of clutter and waste) 10 reduce the hkalibood of vector

attraction.
i likeliood of d £ animal

be made to protect fresh leafy vegetable growing areas from animals. When appropriate, this may
require the use of physical barriecs {c.g. fenced), active deterrents (o.g. noise makers, scarcerows,
f owls, foil strips) and/or g crop rotation).

Wik pasicularly

barder to track. Fields should be monitared for human and animal
facces, crop damage from grazing, etc), pas ly near harvesti
piven to the risks and whether affected crop areas should be harvested.

wse their p s intermittent and
1 activity (o.g. prosence of tracks,
If present,

A % d
facces coming into contact with crops. Considering this potential sourca of contamination, efforts shosld |

Agricultural inputs should not contain microbial or chemical contaminants (as e
defined under the Recommended International Code of Practice — General Principles |
of Food Hygiene (CAC/RCP 1-1969, Rev 3 (1997) at levels that may adversely affect
the safety of fresh fruits and vegetables and taking into consideration the WHO
guidelines on the safe use of and excreta in agri and

a8 appropriate.

Bl
=

Many avimal apocies (o g., insects, birds, amphibians, chickens, feral pigs, livestock and
lomestic or wild dogs) and humans that may be present in the production environment are
Kiown to be potential carricrs of foodhorne pathogens. Animals ace a common source of
contamination of surface water that may be used for irrigation. The following should be
considered:

* Domestic and wild animals should be excluded from production and handling areas, to the
extent possible, using appropriate biological, cultural, physical and chemicai pest control
methods. Methods selocted should eomply with local, regional, and national environmental and
animal protostion regulations.

* Melon production and handling aroas should be properly maintained to reduce the
likelihoodvector attraction. Activitios to consider include efforts to minimize standing water in
ficlds, reatrict accees by animal: be based on ) for public
irrigation systoms), and keap production sites and handling arcas freo of waste and clutter.

* Melon production sif d be ovaluated for evi Be prosence of
wildlife o domestic animal activity (e.g. presence of animal facces, haiseffurs, large areas of
animal tracks, burrowiog, of ins). Where such vers
should evaluate the risks and whether the affected sections of the melon production sites should.
barvested.

Many wild and domestic animal species and humans that may be present in tho production
envitonment are known o be potential carriers of foodborne pathogens. Domestic and wild
animals and human activity can present a risk both from direct contamination of the crop and
s0it 23 well as from contamisation of surface

water nources and other inputs. The following should be considered:

* Domestic and wild animals should be excluded from the production azea, to the extent
possiblo, using appropriate biological, cultivation, physical and chemical pest contrel methods.
 Methods selected skauld comply with local, regional, and national avironmentai protection
regulations.

- Berry production aroas should be properly maintained to reduce the likelihood of vectar
attraction). Activities to cansidor include cfforts to minimize standiog water in fields, restrict
accoss by animals to wat based on local ordi public irrigation
systems), and keep production sites and handling areas free of waste and clutter.

* Berry production areas should be evaluated for evidence of the presence of wildlife or domestic
animal activity (e.g. imal tracks,
burrowing, o ing remains), Whore such evaluate the
risks and whether the affected parcel of the berry production site should not be harvested for
dircct consumption

bird nests, haia/furs, | 5

during

B gven i The umg

h felons may have Netiod rind surf
~ i . sureive on.

hat ur productian

d rindt, with sl soil

) or hai

i i i, therefore, mag be more i
or biodegradatle materials are wied underossth melons, the follawing ars recsmmendzd

* Ensure cups are clean and saaitasy bofors sotsing them uader the melons.

operations.

Bertion ave pulpy Fraite with W 5ot skin, which makes the Xite o
. : g

of beries by % g3
for contamination duriag production, Barvest and tranaport. Phyaical damae o th beriesmay occur
du i i throug

wivg g propes ror
carelcss and poor handling, Rodeats, insscts and birds may also damage berries, lsading to increased

Bird d and airborne

the potential
to reduce the extent of damaged fruits during production.
iea freqy i th

t ind the packing area, nearby livestock, poultry areas or manure storage o
treatment facilitics, ote) may aiza pose a risk ination to berr P

peactices (e.8. site seloction, wind bresks) to minimize the contact of bereies with airborne contaminants
and limit contact with the soil, animal droppings, eoil amendments (including patural fertilizers) or direot
contact with irrigation water

with the soil, e.¢. mulch

sed under the berries during growing, to mini
or bisdegradable materials (e.g. straw) or during harveat, e.g. plastic or biodegradable materials (e.5.
leaves or papers as d fruits, it that!
« Plastic should be clean end sanitary.
« 1f biodegradable materials andlor mulch are wsed, they should be applied only Gace and not reused in
order to prevent cross contamization

+ Growers should identify the sources of water used on the farm (municipality, re-
used ixrigation water, well, open canal, reservoir, rivers, lakes, farm ponds etc).
They should assess its microbial and chemical quality, and its suitability for
intended use, and identify corrective actions to prevent or minimize contamination
(c.g. from livestock, sewage treatment, human habitation).

* Where necessary, growers should have the water they use tested for microbial and
chemical contaminants. The frequency of testing will depend on the water source
and the risks i ination including i ittent or temporary
contamination (e.g. heavy rain, flooding, etc.). If the water source is found to be e
contaminated corrective actions should be taken to ensure that the water s suitable |-
for its intended use. -
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ponds stc). sk poied by
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Anaiytica] testing may be necasary aier v chasge in ierigation wter esurce, fooding er a heavy rainfal] when
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et i
heasy raie, foadiag, elc). water e

identiied. Obtain mani i wehen available.
Tovels o indi i knawn k
watee s suitable fo is intendsd use. Teating frvque ive resul i th
acceptablo range.

Growars should identily the sourcos of water usod on the farm (municipality, re-used, irrigation

water, roclaimed wastowater, discharge water from aquaculture, well, open caual, reservoir,

rivors, lakes, farm ponds, ate.). It s recommendad that growera assess and manage the risk

posod by these wators as follows:

+ Assoss the potontial for microbial contamination (¢ g, from animals, human babitation,

sewage treatmont, manure and composting operations) and the water's suitability for ita

intended use. Reasscss the potential for microbi ination if evonts, envi

conditions (0. temparature fluctuations, heavy rainfall, otc) or other conditions indicate that

water quality may have changed.
* Hdentify and implement

ion. Possible

tive actions 0 p minimize
y ‘o

P 1 Props
wala, iltering water, not stirring tho sediment when drawiag water, building settling or
holding ponds, aod facilitics, Settli 3 that are used for
ubsequent irrigation may attract animals oF in other ways increase the microbial risks
associated with wator for irrigating molons, If water treatment is needod, conault with water
rafaty experta.

. d chemical 1d b ho sui
water for each intended use. Analytical testing may be necessary after a change in irrigation
water souces, ooding or & heavy rainfall when water ia at a higher risk of contamination. If
tosting, detormine and decument.
o What tosts noed to bo perforraed, (e, which pathogens andior sanitay indicatorslo Which
be noted (e.g., iple, wat Tocation, and/or
weather description),
o How often teats should be conducted,
o What the test outcomes indicate, and
o How teats sl bo used to define carrective actions
* Frequency of testing should depend on the source of the irrigation water (o for adequately
maintained deep wolls, more for and the i i inati
ineluding intermittent or temporary contamination (¢.g., heavy rain, fooding, etc.).
+ Iwater testing is limited to nonpathogenis indicators, froquent water teats may bo useful to|
ostablish the quality 5o that subs t changes i the lovel inati
can be identified.

found to have is is
contaminated with foodbarne pathogens, correctivo actions should be taken to ensure that the
watar in suitable for its intended use. Testing frequency should be increased until consscutive
results are within the accoptable range.

Only be used 7 o ) ‘aaurces of water
used on tho farm (municipality, re-used, irrigation water, redlaimed wastowater, discharge wator
from aguaculture, well, open canal, resorvoir, rivers, lakes, far ponds, etc). Growers should assoss
and manage the risk posed by water as follows:

‘wicrobial the farm for the presence of
th should include a iling the potential for micrabial contamination
from all poasible human and/or animal faecal sources of contamination (e.g. from animals, human

habitation, leaka from on Gield, sowag , manue and t
operations) and the waters auitability for its intended use, In tho case of identified contamination
sources of the water wsed on the furm, corrective actions should be taken to minimize tho risk of

of comrective bo vorified.
« Identifying snd implementing corrective actions is a means Lo prevent or minimizo contamination
o primary production (e.g. cettling i that aro used q
i barvesting i in icrobial risk
i serigation). Possibl ive actions may include forcing to provent large
i propes of wells, Gltering water, not st i
) Facilities.

g water, & pe

is ncedod, conad: with water anfety experts.

. in if microbinl and chemical testi be dane to evaluate the of water
for each intended use. Analytical tosting msy be necessary after a change in irvigation water source,
flooding or a heavy rainfall when water is at a higher risk of contamination. If testing, determine
and document.
0 What tests need to bo porformed, (o.5. which pathogons andior sunitary indicators)
o Which paramoters should be noted (e.g. temperature of water sample, water soures location,
andlor weather description),
o How often tests should be conducted,
o What the test outcomes indicate, and
o How teats will be used to dofine correctise actions.

. d

the source of tho isrig for adequately
& decp wells, more and the risk . inati
ing ination {o.5. heavy rain, floodiag; stc).
. ing is limited to ic indi a usofl to
i i auality in the levels ination can
b identified.

« I the water source i3 found to have ganioms or i
with foodbome pathogens, corractive actions should be taken to ensare that the water is suitable for
its intonded use. Testing froquency should bo increasod until consecutive rosults aro within the
acceptable range.

2| Water for

Water used for agricultural purposes should be of suitable quality for its intended
use. Special attention to water quality should be considered for the following
situations’

+ Irrigation by water delivery techniques that expose the edible portion of fresh
fruits and vegetables directly to water (e.g. sprayers) especially close ta harvest

.

time.

+ Irrigation of fruits and vegetables that have physical characteristics such as
leaves and rough surfaces which can trap water.

+ Lrrigation of fruits and vegetables that will receive little or no post-harvest wash

i
-

T
.
.
.

o

-
e

prior to packing, such as field-packed produce.
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ot aplication metbod 1o ue.
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guration &
in10 protected st anthe eal Therefoe,oaly the clean water should e ueed fo this ype f rigation
i i i with the leas risk of
For dripireigat hodld be

ithough

the soil

tahen
portion of the crop.

s voge i watsr may
acoumulate, digh
iy clean wais

dinaway

survival,

™ | agricultural chomical delivery techniques (e.g. sprayers) that expose the cdible

Water used for the applicati ater-soluble fortil d
chemicals in the field and indoors should not contain microbial contaminants at
levels that may adversely affect the safety of fresh fruits and vegetables. Special
attention to the water quality should be considered when using fortilizer and

o
Gk

T

o

portion of fresh fruits and vegetables diroetly to water capecially close to harvst
time.

w@%‘s‘
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feafy vegetables, especially close to harvest. Human pathogens can survive and
grow in many agrichemicals including pesticides. The application of pesticide

™ | solutions contaminated with human pathogens to the surface of leafy vegetables is
Jnown to constitute a risk, particularly near harvest time.

for [ Clean water should be used in the application of aqueous fortilizers, posticides, and |-
othor agricultural chemicals that are dircetly applicd to cdible portions of the fresh |-

Hydropon

ic water

Plants grown in hydroponic systems absorb nutrients and water at varying rates,
changing t ition of the re-ch ‘nutrient solution. Because

of this:

+ Water used in hydroponic culture should be changed frequently, or if recycled,

should be treated to minimize microbial and chemical contamination.

+ Water delivery systems should be maintained and cleaned, as appropriate, to

prevent microbial contamination of water.

i

§§

iowater | differ from the microbial risks of water used to irigate leafy vegetables in soil

Microbial risks of water used in growing fresh leafy vegetables hydroponically may

because the water in hydroponic produetion is used for both irrigation and as the
growth medium and presents therefore a higher risk of microbiological
contamination. The growth medium may enhance the survival of pathogens. It is
especially eritical in Iy i ions to maintain the quality to reduce
the risk of contamination and survival of pathogens.

Water for
irrigation

Netted melon rind surfaccs, in contrast to smooth rind surfaces, may foster greater
attachment and survival
foodborne pathogens. For this reason, the quality of irrigation water and type of
irrigation method used is an
important consideration. Growers should eonsider the following:

+ Avoid overhead irrigation methods, particularly with notted rind melons,
because wotting the outer
rind of melons increasc the risk of pathogen contamination. Overhead irrigation
also enhances

downy mildew infection in melons.

+ Subsurface or drip irrigation presents the least risk of contaminating melon
surfaces, For drip

irrigation, care should be taken to avoid ereating pools of water on the soil surface
or in furrows that
may come into contact with melon rinds.

|20 survive and grow in many agrichemical solutions, including pesticides.

Cloan wator, should bo used in the application of aqucous fortilizers, pesticides and
other agricultural

chiemicals that are directly applicd to the surface of melons, especially close to
harvest. Foodborne pathogens

o

.

-

for | Water for other agricultural uses includes dust abaterent, hydration, as a
tin | Tubricant, and to maintain roads, yards, and parking lots so that they do not
constitute a source of contamination in areas where fresh leafy vegetables are
exposed. If sprinkling water using mechanical means to minimize dust on dirt

spread of pathogens.

Fresh leafy vegetables may be sprayed with small amounts of water during
‘machine harvest or in the field container just after harvest to hydrate crops. Water
may also be used to facilitate the handling of leafy vegetables in the field. Clean
water should be used in processes were there is direct contact between the water
and edible portions of the leafy vegetables. It is understood that products at this
point are not considered ready-to-cat and may be washed or further processed.

Water for

Clean water should be used for other agricultural purposes, such as dust

gand
other
icult

t, hydration, usc as @
tubricant, and to maintain roads, yards, and parking lots in areas where melons are
e

roads within or near the fields, then use clean water to avoid the acrosolization and | ¢

aluses

include water used to minimize dust on dirt roads within or near melon production
sites.
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The use of manure, biosolids and other natural fertilizers in the production of fresh fruits
and vegetables should be managed to Limt the potential for micmbiul‘ chemical and
Manure, b

3 with
heavy metals or other chemicals at lmls that may affect the ml[ety of fresh fruits and
vegotables shiould not be used. Whers necessary, in order to minimize microbi

!

he
- Adopt propes troatmont pmccdmes {e.5. composting, paswunmnon heat drymg,

reduw or dmmw pnﬂ\omm in manure, biosolids and omer natural Eemhzem e devel
of pathogen reducti ed by different hould
i ¢

Pt
+ Manure, biosolids and fordlizers which aro unireated or partally treated
iy be used ooly f agpropri ive acti ing
‘maximizing the tme b licati »dl\smto[[reshlnms
and vegetables.
* Growers who are purchasing manure, biosolids und other natural fortiizers that have
reduco should, where possible, obtain
from the suppli identifies the origin, treatment used, teats performed

and tho resulta thoreot.

between manure, biosolid natural
{enﬂmm, aad fresh fruits and vegetables, especially clo

. contamination by manure, biosalids and aLhu aacure ortilizees from adjoining
elds It the potential from the adjoini is identified,

actions (o.g. ion and hould be

‘minimize the risk.

* Avoid locating tratmet or st stesin proxiitytofesh (it and vogetable
Production arens. Pre: runoffor leaching by

where manure, biosolids ek her s T s retad and stored.

When seeds are destined for the production of sprouts for human consumption,
wild or domestic animals should not be allowed to graze in the fields where sceds
are grown (e.g., employing sheep for spring clip back of alfaifa).

It is particularly important to prevent microbial contamination during the
‘production of seeds which will be used to produce sprouts for human consumptior
because of the potential for pathogens to grow during the sprouting process.
Consequently, manure, biosolids and other natural fertilizers should only be
used when they have undergone treatments which achieve a high level of
pathogen reduction

Manure, bicsolids and other natural fertilizers may contain human or animal
waste, animal parts or products, or be composed primarily of plant materials.
Because of this, natural fertilizers and other soil amendments may contain human
pathogens that may persist for weeks or even months, particularly if treatment of
these materials is inadequate

Proper treatment of biosolids, manures and by-products (e.g. physical, chemical, or
biological treatment) will reduce the risk of potential human pathogen survival,
The persistence of human pathogens in soil depends on many factors (soil type,
relative humidity, tomperature, Ultraviolet Index1 and pathogen type among other
known factors). Composting, if done properly, can be a practical and efficient
method i inactivate human pathogens in manure. When using aerobic composting
methods, compost heaps should be regularly and thoroughly turned so that all of
the material will e exposed to elevated temperatures because pathogens can
survive for months on the heap surface. Anaerobic methods can also efiectively
inactivate pathogens: however, special consideration should be given to determine
the longth of time needed to inactivate pathogens that may be present. In genoral,
only fully decomposed animal waste or plant materials should be applied to fresh
leafy vegetables.

Fresh leafy vegetables may be contaminated through direct contact with
contaminated soil amendments, Therefore untreated and/or partiaily treated
‘manure, biosolids, and other natural fertilizers should not be applied to leafy
vegetables after plant emergence unless it can be demonstrated that product
contamination will not occur. Field soil contaminated with human pathogens may
also provide a means of fresh leafy vegetables contamination via rain splash or
plant uptake. Therefore, establishing suitably conservative pre-plant fertilizer
intervals appropriate for specific regional and field conditions is an effective step
towards minimizing risk. Competent authorities should provide guidance on
appropriate intervals.

Soils should be evaluated for hazards. If the evaluation concludes that such hazards
are at levels that may compromise the safety of erops, control meagures should be
to reduce hazards to acceptable levels, If this cannot be achieved by
available control measures, growers should not use these soils for primary
production.

Manure, biosolids and other natural fertilizors may contain human or animal
Waste, animal parts or products,
o7 be composed primarily of plant materials. Because of this, foodborne pathogens
may be present and may
persist for weeks or even months, particularly if treatment of these materials is
inadequate.
Growers should consider the following when using any of theee materiala:

* Use proper treatment by physical, chemical or biological methods to reduce the
risk of potential
human pathogen survival.

* Composting, if done properly, can be 2 practical and efficient method to
inactivate foodborne

pathogens in manure. In general, only fully decomposed animal waste or plant
material should be

applicd to melon fields.

* When using aercbic composting methods, regularly and thoroughly turn compost
Beaps to ensure

that all of the material will be oxposed to elevated temperatures because pathogens
cansurvive for

months on the heap surface, + When using anaerobic methods, special
consideration should be given to determine the length of

time needed to inactivate pathogena that may be present.

* Use of untreated andlor partially treated manure, biosolids, and other natural
fertilizers should not be

used after plant emergence or after a transplant is put into the soil, unlees it can be |

demonstrated that
product contamination will not oceur.

The use of untreated manure and liguid manure should be avoided to the extent
possible. Foodborne

pathogens can persist in soil for long periods of time and as some berries have a short.
production cycle, they

could become contaminated by pathogens in the manure.

Growers who are purchasing manure, biosolids and other natural fertilizers that have
been treated to zcduce

‘microbial or che i should obtain. ion from the supplier
that identifies the origin,

treatment used, tests performed and the resuits thereof. Growers may also evaluate
the need to verify the

information provided by the supplicr on testing for contamination of natural fertilizer
samples or auditing the

composting process.

T the specific
{rui o vegelable and showid v them scsording 10 m mnn\lfa:lulert oo o intended
purpose. o
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emmm
who appl i ol
Fro«dureu
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o thedateofaplicaton, the chemicl e, the crop mnyzd u‘: et o disoase o which it wan
that the
Jrascishin eoplication an et ng is appropriate.
 Agehater)chemien speapea houd b eated, ansesssay, o contrlth acursc o the st of
applicatio
T — chomicals shaukd bs cacricd out in such » way as to avoid contamination of
water and Jaod in arcas ar in this activity from potential
* Sprayera aod m i , capecially when used with
ditferent fruits and vegetab
bo keptin incrs, tabelled with the aamo of the
L mestionsfor ppcen Aepeslras hamts shotd b stred g st el

ventilated place, avway (rom production areas, Living sceas aod harvested fruita or vegetablea, and
irpoed ol i & st docs ot oo ik ofcontaminatis €9, hsftitan of the res
the environment of the primasy product

Empty contanrs shod o dspoced of i indiated by the smanufacturor, They skould nat be used for
other food-related purpees.

Seed producers should only use chemicals (.., pesticides, desiccants) which are
acceptable for seeds intended for the preduction of sprouts for human
consumption,

Environmental and consumer safety should be considered whon using competing
biological organisms and/or their metabolites applicd for the control of pests, mitcs,
plant pathogens and spoilage organisms in fresh fruits and vegetables.

Growers should usc only biological controls which arc authorized for the cultivation

of the specific fruit or vegotable and should uso them according to the manufacturer’

s instructions for the intended purpose.

For operations where fresh fruits and vogetablos are grown indoors (groonhouscs,
hydroponic eulture, cte) suitable premiscs should be uscd.

+ Premises and structures should be loeated, designed and constructed to avoid
contaminating fresh fruits and vegetables and harbouring pests such as insects,
rodents and birds.
* Where appropriate, the internal design and layout should permit compliance with
good hygienic practices for the primary production of fresh fruits and vegetables
indoors, including protection against cross-contamination between and during

Bach hould be evaluated indivi in order to identify
specific hygionic requirements for each product.

Protective agricultural structures, including greenhouses, high tunnels, hoop
houses, and shade house structures, provide some degree of control over various
environmental factors.

The following should be considered:

— 174 —




Water
supply

Whero appropriate an adequate supply of potable or clean water with appropriate
facilities for i storage and distribution should be available in indoor primary

tion facilitics. bave a separate system. Non-potable
wawr gystems should be ldenhﬁcd and should not connect with, or allow reflux into,
potable water systems.

+ Avoid potable and clean pplies by exposure ¢

inputs uscd for growing fresh produce.
 Clean and disinfect potable and clean water storage facilities on a regular basis.
+ Control the quality of the water supply.

Drainage | Adequate drainage and waste disposal systems and facilities should be provided.

disposal

These systems should be designed and constructed so that the potential for
contamination of fresh fruits and vegetables, agricultural inputs or the potable
water supply is avoided.

health,
| hygiene
and
sanitary
facilitics

Personnel | Hygiene and health requirements should be followed to ensure that personnel who
come directly into contact with fresh fruits and vegetables during or aftor harvesting | ¢

are not likely to contaminate them. Visitora should, where appropriate, wear
protective clothing and adhere to the other personal bygiene provisions in this
section.

hygiene
and

sanitary
facilitios

Personnel | Hygionic and sanifary facilitics showld be available fo cnsure that an appropriate

degree of personal hygiene can be maintained. As far as possible, such facilities
should:

+ Be located in close proximity to the fields and indoor premises, and in sulficient
number to accommodate personnel.

+ Be of appropriate design to ensure hygienic removal of wastes and avoid
contamination of growing sites, fresh fruits and vegotables or agricultural inputs.
+ Have adequate means of hygienically washing and drying hands.

- Be maintained under sanitary conditions and good repair.

Health
status

People known, or suspected, to be suffering from, or to bo a carricr of a discase or
illness likely to be transmitted through frosh fruits and vegetables, should not be
allowed to enter any food handling arca if there is a likelihood of their
contaminating fresh fruits and vegetables. Any person so affected should
immediately report illness or symptoms of illncss to the management,

Personal

+|cleanlines | should maintain a high degrec of personal cleanliness and, where appropriate, wear

| Agricultural workers who have direct contact with fresh fruits and vegetables

suitable protective clothing and footwear. Cuts and wounds should be covered by
suitable waterproof dressings when personnel are permitted to continue working.
Personnel should wash their hands when handling fresh fruits and vegetables or
other material that comes in contact with them. Personnel should wash their hands
before starting work involving the handling of fruits and vegetables, cach time they
return to handling areas after a break, immediately after using the toilet or after
‘handling any contaminated material swhere this could reault in contamination of
fresh fruits and vegetables.

behaviour | contamination of food, for example: smoking, spitting, chewing gum or eating, or

Agricultural workers should refrain from behaviour which could result in the

sneezing or coughing over unprotected fresh fruits and vegetables.,

Personal effects such as jewellery, watches, or other items should not be worn or
‘brought into fresh fruit and vegetable production arcas if they pose a threat to the
safety and suitability of the food.

fotlow the technical

adopt the following sanitary practices:

- Equipment and containers coming into contact with fresh fruits and vegetables showld be made
of materiol thet are ot Thy shiuld b deaipad and snstructd w ensore ther, vhen
nccessary, they can bo deaned. di intained to avoid ths fhesh |
fruit 5 v ‘maintenance should be identified for each
picce of equipment that is used and the type of fruit or vegetable associated with it.

* Containers for waste, by-products and inedible or dangerous substances, should be specifically
dentiable, sicablyconstrucied and, whare apprcpriste, made o impervious sateial. Whors

fresh rmu and szﬂahlﬂ o W\lltuml inputs Such containers Should be segregated or

to
* Containers that can o longo: bok aptin l?\)’msm: condition should be discarded.

d tools should f 10 the use for which igned without
dzmzpng the produce. Such eu\npmm ot maimaoned n good order.

Prior to harvest, harvesting cquipment should be adjusted to minimize soil
intake and sced damage and should be cleancd from any debris or carth.
Discased or damaged sceds, which could be susceptible to microbial
contamination, should not be used for the production of sprouts for human
consumption.

gricultur | ete) Factors that influence the magnitude and frequency of the transfer of pathogenic

‘microorganisms in the field, such s the climate, weather, topology, hydrology and other

rotective agricultural structures are located in the field (hoop houses, high tunnels,

geographic characteristics in or nearby the field may pose a similar risk for certain
protective structures. i
The methods for adequate mais fthe envi h include,
but are not Jimited to:+ Properls iing litter and waste, and cutti

weeds or grass within the immediate vmmyurme plant buildings or structures that may
consttute an atrsctant,breeding place, or harborag for poste

to food by

O pmv\rlmg a bmedmg place fmr peau

O runoff, leakage, flowing i d

o i traffie

- The land nearby certain protective structure (high tunnel, hoop house, ete.) should not

be of measures should be taken to
Telative risks fr land use o ‘These measures

may include berms, fences, ditches, buffer zones or other strategies to effectively mitigate

any hazards.

Refer to 3.2.1.1.1 (Water for Irrigation) and 3.2.1.1.3 (Hydroponic Water)

The following should be considered:

+ Good drainage should be maintained around the structure to eliminate standing
water.
« Waste disposal systems and facilities should be provided. All refuse should be
disposed of in containers with lids and stored away from the facility to prevent
barbourage of pests.

« Refuse containers should be emptied regularly.

« Workers and visiloms should take effective measures (e.g., wash hands) before
entering

* Plant debris xmd cul.\ piles should be removed promptly from inside the structure.
‘There should be no plant refuse around the outside of the structure or nearby to
attract or harbour pests.

The Iollowmg should be wmldemd

oy production should have written Standard Operating
Pmaedures (SOPY) thatrelat o health, hygiene and sanitary facilites, The SOPs should
address worker training, facilities and supplies to enable workers to practice proper
hygiene, and company policies relating to expectations for worker hygiene as well as
llness reportiny

+ All workers should properly wash their hands using soap and clean, running wa

1d be trained in proper

- If gloves are used, a procedure for glove use in the field should be documented and
followed. If the gloves are reusable, they should be made of materials that are readily
cleared and sanitized, should be cleancd ns needed and stored appropriately. If isposable
gloves are used, they should bo discarded whon they become torn, soiled, or otherwise
contaminated.

« Non-easential persons and casual visitors, particularly children, should not be allowed in
the harvest area as they may present an increased risk of contamination,

befors handling leay vegetables, partioularly during harvesting and post harvest m.dhng b
Worke: i

Personnel

Tho follawing should bo considered
. id from the field and packi for workers to take broaks
and eat. . 8 1d contain toilet and ing Faciliti

sworkers can practice proper hygiene.

sanitary
facilities

Fersonno |The fouomng should m considered:
req ach

ations should have
writen Suoniard Gporating Procedures (S0 That eeto to ealth, hygione and sanitary
facilities. The SOPs should addmss worker t.rmmnm faclties and supplies o enable
u;m'ultuml workera to practice
espectations for worker vginos as wel  incon reporin;

+ Al agricultural workers should properly wash their bands using soap and clean running
water before handling melons, particularly during harveating and post-harvest handling.
Agricultural workers should be trained in proper techniques for hand washing and drying.
+ Ifgloves ae used, a procedure for glove use in the field should be docurented and
followed. If the gloves are reusable, they should be made of materiala that are easily
cleaned and disinfocted, and they should bo cleaned regularly and stored in w clean area. If
disposable gloves are used, they should be discarded when they become torn, soiled, or
otherwise contaminated.

+ Noweasential persons, casual visitors and, to the extent possible, children, should not
b allowed in the harvest area as they may present an increased risk of contamination

Personne |Growers should consider providing areas away from the fold and packing lines for sgriculturat workers

eat. For  th howld provid and hand

Personal hygiane ia critical with manual harvesting duo to the amount of human haudling that
could lead tocontamination of borries, Whenover possible, harvesting, packing and inspection
processes should be designed to reduce fruit handling. All agricultural workers should properly
wash their hands using soap and clean running water and dry their hands before handling
berries, particularly during hacvesting and postharvest handling.

1f gloves are used, » procedure for glove use in the feld should be documented and followed. Ifthe
glove are reusable, they should b made of materials that are casily cleaned and disinfected, and
they sbould be cleaned rogularly and stored in a clean area. If disposable gloves are used, they
should be discarded when they become torn, sofled, or otherwise contaminated. Glove use alone is
not a aitable substitute for good

hand washing practices.

Where appropriate, each production should

Operating Procedures (SOPs) that relate to num. hygmm and snmmy ﬁumm The SOP-
should training. orkers 10 practice
proper hy;mne, d comp ies relat fons for hyg\enn as well as

iliness report
Nom ossntinl pszons, casel vistors ad, o th extent posabl,chilzea.ahould ot beslowed
in the barvest area present an i

ould the field and ing lines for
n.muhm! workers 10 take breaks and eat. For worker convenience, these areas should
provide access to toilet and hand-washing facilities so that agricultural workers can practice
proper hygiene,
As far as possible, sanitary facilities should be located close to the field and
to the work area.
facilities should be located in a maaner to encourage their use and reduce the
kelihood that agrisulturs) workeen willrelieve thomselves in the field. Facilities should be

T ertae fnr.xl.mes shou]\i ot tocated o leaned inculivation aeaa o e riation
entify the areas where it s safe to

put portable ucilities

+ Facilities include clean runni , soap, and single
use paper towels or equivalent, Multipls use cloth iryin towolsshowld ot be wiod. Hand
sanitizers should not replace band washing and should be used only after hands have been
washed.

 Ifclean running water is not available, an acceptablo alternative hand washing method
should be by the

anita ta
nmlz * All workera should be trained in propar ueo of hygienie facilities. Training should include toilet hci;me.v ( cilities o that Egncuknml wolkem clu pn(hu proper hygiene.
use, proper dispasal of toilet papor or aquivalent, and proper hand washing and drying oo bo located close to
rocadures
o far an ‘possible, puch facilities showld ba g field and readily bl to the - s.mury facilities ehould be located in a manner o encourage their use and roduce the likelihood that
work area: agricultural workeza will relicve themeelves in the field. Facilitien shauld be present in sufficient
 Sanita uce the number to accommodate all parsoncel.
e Bt + Partable facihtizs showld aok be located or cleancd in cultivation areas or nsar irrigation water
numbor fo accommodate personnel (6. 1 per 10 peoplo) and be appropriate for both genders if ;«m;e:iormnveylm systems. Growers should identify the arcas where it is safo to put portable
worklorss contains males and Lemales e e
should not be i ivati ‘water equivalent, and single use paper.
‘o or convoyaues o o, ancn lhould havea tunrhld fan L\ml d tifies k}m as wwell of equivalent. “uklp!e use eloth dry\ns tnwelt nhmx]d nnl be used. Hand sanitizers should not
e yance sy b ‘ '[‘ Hes the axe placs band wnhmg s sbould be used anly ater hands have been washed
bl hand houtd be
* Facilities should & i ,wa?v twilet paper d single use recommends e relevant. tent author
paper towels or equivalent. ecommended by th Nk o competent autharity.
Tiealth | The following should be considored: Health | The following should be considered:
tatus |+ Farm and packinghouse managers should be encouraged to observe symptoms of status | -+ Growers should be encouraged to note symptoms of diarrhoeal or food:
dinrrhocal or food transmissible communicable discascs and reassign workers s transmissible, communicable
appropriate. disoases, and roassign orkers
+ Employees should be encouraged to notice and report symptoms of diarrhoeal or cultural workers should be encoura o and, where feasible, be motivated
g
food transmissible communicable discases. with appropriate
* Medical examination of food handlers should be carried out if clinically or incentives to roport symptoms of diarrhocal or food-tranamissible, communicable
epidemiologically indieated. discases.
+ Medical examination of agricultural workers should be carried out if clinically or
indicated.
rsonal |When personnel are permitted to continue working with cuts and wounds covered [ Personal | When personnel are permitted to continue working with cuts and wounds covered
leanlines | by water proof dressings, they should wear gloves to cover the bandages thereby cleanline

providiog  socondary brie btnons thom sad tho b Jonf vgetablesthy

. Workers should wear clean clothes and bathe daily.

s

by water proof dressings,

they should wear gloves to cover the bandages thereby providing a sccondary
‘barrier between them and the

‘melons they handle,

‘The following should be considercd:

- Growers should be encouraged to recognise symptoms of diarrhoeal or food-

transmissible

commanicabl discases, and reasin agriculural workers s approps

. workers should b nd, where feasible, be motivated vith

appropriate

mmﬁlhws to report symptoms of diarrhoeal or food-transmissible commaunicable
ascs.

+ Medical esamination ufngncultuml workers should be earried out if clinically or

epidemiclogically indica

« Personal items (e.g., purses, backpacks, clothes, etc.) should be stored away from

production areas.

Personal
cleantines
s

‘When personnel are permitted to continue working with cuts and wounds covered by
waterproof dressings,

they should wear gloves to cover the bandages thereby providing a secondary barrier
‘between them and the berries they handle or, otherwise they should be reassigned to
another working area where they do not handle berries directly.

Growers and harvesters should adopt the following sanitary practices:

+ Employees should be trained to follow SOPs for the maintenance requirements of
cquipment used for growing and harvesting.

« AN safety guards should be used and maintained nccording to manufacturers’
instructions. Such cquipment should be maintained in good o

« Equipment used to harvest leafy vegetables by cutting or mowing should be
thoroughly cleaned and sanitized before use and cutting edges should be kept
smooth and sharp.

Standard operating pmchccs should be developed for the maintenance, cleaning
and disinfecting operatior

of growing and harvcstlns equipment. In addition:

- Agricultural workers should be trained to follow the SOPs.

* Cutting equipment used to harvest melons should be thoroughly cleaned and
disinfected before use

and cutting edges should be kept smooth and sharp.

Standard operating practices should bo developed for the maintenance, cleaning and
disinfocting operations

of growing and harvesting equipment, which include the following:

+ Containers used repeatedly during harvest should be cleaned after each load,

- Containers (including liners of containers made from biodegradable materials)
that are no longer

cleanable should be disposed of since they may increase the risk of microbial
contamination of berries.

+ Harvesting containers should not be placed divectly on the ground.

- Ifthe containers are stored outside, they should be cleancd and disinfected before
being used to

tranaport berrics.
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" [Handiing,

storage
and
transport

Seeds produced for the production of sprouts for human consumption should be
segregated from product to be sceded or planted for animal feed (e.g., for forage
or animal grazing) and clearly labelled.

Recognizing that seeds are vulnerable to microbial pathogens during thrashing
and drying, adequate care is needed to maintain sanitation in drying yards, and
exposure of secds to mist, high humidity and fog should be avoided.

1| Preventio

nof cross

Duing The primary praducto o pst acvet e

ety o mdiecly oo ontrt i e lnnu 3 vegetabies. To pmem. the poteatial of crosa-

. grow
Y urmmd lewere in 56608 3 f hiscode and the folm ng:

« At the time of harvest, consideration should be given to the need for additional management action
where any local factor, for example adverse weather conditions, may increase the apportunity for
cantamination of the crop.

« Frosh fruits and vegt for b i arvesting.
“Those which canaot be made gafe by further processing pierio disposed of properly to bt
contamination of fresh fruits and vegetables or agricultural inputs.

- Agrisultural ng matorils (c.g. lunches, tools,
o, etc)otbor than barveated fruts aad vegiables

proviously used for potentiatly arbage, manure,
P be used fo holding fresh ruia r segetables oz have conct with ackeging snterial
that is used for fresh fruit

kv ‘packiny frosh (ruit e o st
containecs or bins by exposuse to, smanure or animabhuman faeces.

costarinaton

handi Procoslng |

o minimico ik afcontamination
ersertconrdorations

atly creled afer Barvesting.
exl et consisrations

" eckn

- Writen SOPs chould b doveloped for approprinte handling, storage, and tranogert

Lfvmer et oot s s et leafy vcxclnblu in the field, clcan water should be

ervmmg ‘methods vacy depending upon the eharacteristics of the product. Mechanical harvesting
d coul end to

I pucking
- facility

Freoh fruits and 14 b stored i ich will minimize
the poteatial for microbial, chemical or ination. The following. 1d be
adopted

+ Storage facilities and vehicles for transporting the h built in a manner to
i g s Bk sl gt i esou by gt Ty et be made

that pormit oney and through coaniog, They
manner to reduce th for| e hjecte such as e,
wood, plastic, etc.

+ Fresh fruits

for. i be :
transport. Those }m:h be made safe by furt i bedmpm!cd of properly to g%g

- Agricultural workers m“m e na muc sl 2 possible from frosh fuits and vegotablos

bafore thoy are stored or transported. Caro should be taken to minimize physical damage to erop.

during this process.

+ Transport vehicles should not be used for the transpart of hazardous substances unless they are
d s twavoid i

ly

33| HANDLI | Melons such as cantaloupe are harvested based on the melon's stage of maturity as
NG, judged by the formation of an abscission zone between the vine and the melon. After
STORAG thc vine is scparated from the melon, a stem scar is left o the fruit. Melon stem
EAND | gears may provide a potential route for entry of foodborne pathogens, if present, to
ERR’;"S" the odiblo portion of the melons. It s recommondod that post-harvest handling
practices be implemented to minimizo stems sear and rind infiltration, such as
during washing operations, of foodborne
pathogens into the edible portions of melon flesh, Where appropriate, written SOPs
should be developed and implemented for safe handling, storage and transport of
melons. It should be considered that the length of storage for melons at a
recommended tomperature depends on the stage of maturity when melons are
harvested.
The follawing thould be considered: 3 T Preventio
| * The field should be evaluated for the presence of hazards or contamination prior to harvest to 3 manua) i The ink. be considered:
deteemine if the field should be harvested. " be. a 3 ifihe
1 ml shnullhn harvested.

rly with manus " on, good  hsgione khould be
mpvmmw o prevent. mum e somotcons

runmover 4 srea sih hoavy sasimel airuson wnd favsaddeposts)

pointof entry
+ Avoid stting. from tho
A i e purpoces
... sboulé not hold pecsons items, waste,ete).
The 3
considered
- i it should be
Jeaned and disinfocied. Eneare bt
and during use.
s Tor microbial i

. i way
 potentia) fr contaminating melons st on the vine,

plas tisues by bould
with the method, such as
f sucking up soils and oth that may damage or cut

plants.

*+ Personal ‘human handling thet could
lead to etaiatin of the my vegetsbles
. i ‘manual and mestianical barvesting,
since kniven and otber equipmont vecd caa wound {rshTens egables Jexd to o ontamination,
and provido eatry for contaminants that may be in i aad water

- Over filling of ot inants to p
stacking,
cter to e i Teansport of Food Packed Taon.
1o addition, the followini should bo considered:

i Each traneporter
i that they ar e tary. and in good
structural condition
thersis, e
should
i he quality of ot
Damaged product shovuld be ticcarded
" bial proliferation and,
prodct, ol produzt,
freah herb (5.
i Fe

minimiios the G 310 & hig i
bclow

* Cover product to maintain integeity of the losd.

A packing
| tacility

Rafer to the Code of Hygienic Pracics for the Transport of Food in Bulk and Semi-Packed Food
(CAC/RCR 47-2008)

tons chald b g or control the

for shipping that they are
clean, sanitary and in good structural conditian.
- Frch melons hould mot b transported in vebiclos used previously to carey aaimals, uninal asturs

uniess they vehicles
s costinr, when bing wed i raneprt e e ot o e b i ey
whn:h may result in contamination nf

g anyt)
o teanarting diffrent fodataffs ot the same < ime there s should, g ‘necessary, be effective
cparation of products,

~ When oot in use, cleaned basves + 14 be covered and kept in

ceation o 1n & maaervoprover positl sntarimation 0.5 e ‘Pests, birds, rodents,
duat, water, ete).
+ Damaged containiers or transport trailers should be repsired or replaced.

Specific control methods should be implemented to minimizo the risk of cross-
contamination from microorganisms associated with harvesting methods. The
following should be considered:

« The extent of soil and extrancous matter debris on the fruit during and after
harvesting may pose a risk of foodborne contamination. Growers should take
mensures to improve sorting and selection of berrics.

+ Harvest workers should not handle culled fruit in the field in order to prevent
cross-contaminating healthy berries during harvest. It is recommended that culls be
removed from the field by a worker who is not harvesting healthy frui

+ Poor hygienic practices of agricultural workers in the field can significantly
increase the risk of contaminating berries. In order to prevent microbial cross-
contamination of berries, growers should continually reinforce the importance of good
hygienic practices during pre-harvest, harvest and postharvest activities.

Cleaning,
| amainten
;|ance and

and condition to facilitate cleaning and disinfection. Equipment should function as
intended to prevent contamination of fresh fruits and vegetables. Cleaning
materials and hazardous substances such as agricultural chemicals should be
specifically identifiable and kept or stored separately in secure storage facilities.
Cleaning materials and agricultural chemicals should be used according to
manufacturer's instructions for their intended purpose,

i

Sced producers, distributors, and sprout producers should test lots of sceds for
‘microbial pathogens using internationally accepted analytical met]
Sprouting seeda before testing increases the possibility of finding pathogens that
may be present. If lots of seeds are found to be contaminated, they should not be
sold or used for the production of sprouts for human consumption. Because of the
limitations associated with sampling methods and analytical tests, failure to find
contamination does not guarantee that the seeds are pathogen free. However, if
contamination is found at this stage, it allows seeds to be diverted or destroyed
‘before entering sprout production for human consumption. Seed producers,
| d\stnhutm and spmu'. pmduoers shmxld mfcrw(l\c Principles for the

of M ical Criteria for Foods, CAC/GL 21-
1977, for guxd.mnce on establishing a sampling plan.

Cleaning

Cleaning and disinfection programmes should be in place to ensure that any

“les

Jvegetables that are not washed prior to packing should be cleancd and disinfected as
necessary.

necessary cleaning and mai) is carried out effectively and

Cleaning and disinfection systems should be monitored for effectiveness and should
be regularly reviewed and adapted to reflect changing circumstances. Specific
recomrmondations are as follows:

- Harvesting equipment and re-usable containers that come in contact with fresh
fruits and vegetables should be eleaned, and, where appropriate, disinfected on
regulax basis.
- i nt and re-usable containers used for fresh fruits and

CLEANT

NG,

| MAINTE

NANCE
AND

“|santrar

Preference should be given to the field packing into consumer roady containers of
berries that will not be washed after harvest (e.g. strawberries), to minimize the
possibility of microbial contamination through additional handling steps.
Growers should ensure that clean pallets and containers (disinfected where
necessary) are used and take measures to cnsure that the containers do not come
into contact with soil and manure during field packing operations.

The following should bo mnndem‘l

not be utilized
far purposes nl)\er than. hu)dm' ymzdm:l, (e ¢ should not hold personal items, waste, et
* Single use ardboard notbe muwd in
ﬁmd contact mwhh'ltwm
1d be: d and stored in a locat d in & manner to it ibl
contamination (e.g, pests, birds, rodents, dust, w.m ote),
- Datmaged containers should bs ropaired or replace

0 alons sl and dobrs g comtaminats besh loafy segetabies.
* Polici be establi 1 of cqui

itis notin use, including
poticies for the removal of equipment from the work area or site and for the uss of scabbards,
sheathes o other storage equipment.

* Containers i sl ot b stcked in e e |

The iate cleaning methods and materials will depend on the type of

and the nature of the fruit or vegetable, The following procedure should

* Cleaning should include the removal of debris from equipment
surfaces, application of a detergent solution, rinsing with water, and, where
appropriate, disinfection.

xmvlnmnms {knives, pruners, corers,
in di fresh should be deaned and sanitized
at lent daily or as the situation warrants,
« Clean all ntacting aly 3
& farm machinery, i ion cquipment, containers

Cleaning
progear

The following should be considered:

- Harvesting equipment, including knives, pruncrs, machetes, that come into
dircet contact with

melons should be cloancd and disinfected at least daily or as the situation
warrants.

+ Clean water should be used to clean all equipment directly contacting melons,
including farm

‘machinery, harvesting and transportation equipment, containers and knives

cont
systems

the recommendations of the General Principles of Food Hygiene, section 6.3 should
be followed with respect to pest control.

Suitable provision must be made for the storage and removal of waste. Waste must |
not be allowed in fresh fruit and vegetable handling and storage

areas or the adjoining ¢nvironment. Storage areas for waste should be kept clean.

The following should bo considorod:
* Cleaning and disinfaction programs should not be carried out in a location where
the rinse might contaminate fresh leafy vegetables.

+ Where appropriate or necessary, cleaning and sanitizing procedures should be
tested to ensure their effectivensss.

Cleaning
4

Cleaning and disinfection programs should not be carried out in a lecation where

sand
methods

rinse water might

contaminate melons.

Where appropriate or nccessary, cleaning and disinfecting procedures should be
validated to ensure their

effectivencss.
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Seed producera for the production of 4prouts for human consumPLian should ensuse that records and

el pocedures are i lace o effctively apond L heslth ik siuations, Frocedure should
el tin

any mnmmmlu:d seeds and

eoviing the ideatif i
srouta. The A‘Bllowm( should be o

onsiion PPN and avoid the mixing of muluplt ot ‘wonld complicate rocalls and
provide greater oppor
[producers sbould majstain records fo cch o The ot mmber, prsdace and oty o g
ahould be indicated on cach contain
T Gec producorsshoutd hav « syl 1 cffctivelyenily o, tacethe prducton s snd
sgricultural inpuss associated with the lots, and allow physical retrioval of the seeds in €250 of &
suspected hazard,
+ Whoro a lot has been recalled because of a health hazard, other lots that were produced under
similar canditions (e.5., on tbe sume production sites oc with the same agricultaral inpsta) and which [
may prescat & i b
b recalied. Blends containiog poteatially contaminated seeds st alap be rec
+ Seods which may present » hazard must be held and detaincd wntil they are disposed of proparly.

4 Refer to the General Principles of Food Hygienc. Refer to the General Principles of Food Hygiene. In addition: Refer to the General Principles of Food Hygiene. In addition’
NT T
Where appropriate, the internal design and layout of sprout establishments
should permit Good Hygienc Pmcnces' mdudmg protection against cross:
between and d . Storage, sced rinsing and
and packaging hould be
physlcally separated from cach other.
The processing of products covered by this Annex generates a large quantity of
waste that can erve as food and shelter for pests. It is therefore very important
to plan an effective waste disposal system, This system should always be
maintained in good condition so it does not become a source of product
contamination.
5 CONTRO Refer to the Code of Hygienic Practice for Frosh Fruits and Vegotables. In Refer to the General Principles of Food Hygiene. In addition:
LOF jon:
OPERATI TT nddition
N
51 *| Control of | Refer to the General Principlos of Food Hygicne. For the products covered by this Annex it should be recognized that while
- food processing may reduce the level o!'wnwmmmmn mmulb present on the raw
Jhazards. materials, it will not be able such
Consequently, the processor should ensure that steps are taken by their
suppliers (growers, harvesters, packers and distributors) to minimize
contamination of the raw materials during primary production. It is
that processors ensure that their supplicrs have adopted the
‘principles outlined in the Code of Hygienic Practice for Frash Fruits and
Vegetables.
There arc certain pathogens, Listeria monocytogenes and Clostridium
‘botulinum, which present specific concern in relation to ready to cat fresh pre-cut
vegetables packaged in a modified atmosphere. Processors should ensure that
they have addressed all relevant safoty issucs relating to the use of such
packaging.
“5.2]
aspects of
hygiene
control
systoms
5] Time and | Refer to the General Principles of Food Hygicno.
temperat.
ure
control
5] Specific
2. process
o steps
53] |Posv | Wator quality mansgemeat i a i During unloading of raw material, verify the cleanliness of the food Water quality management will vary throughout all operations. Sprout producers
2, VeS| on the stage of the coeration. ot examplt,cean wator coul be used Lo niial washing siagss, wheroas transportation unit and raw materials for evidence of contamination and should follow GMPs to minimize the potential for the introduction or spread of
11 i water use deterioration pathogens in processing water. The quality of water used should be dependent on

water sed for Gl rnses should be of potable gusl

dirt buitds up.
~ Antimicrobiat

1o ensaro

4 be dane 1o

b
rmmmemﬂnﬂ by the Codex Alimentarios Commitsion.

: ftared
* Recyclod water & K the safety of freah

* Recgeled water say be wed with 5o fu

wash).
*leo should be i

the stage of the operation. Because of the potential for pathogen proliferation
during the sprouting process, clean water could be used for initial washing
stages, whercas water uscd later in the ‘sprout production process (ie., for the
rinse following the mi ion of seed, and

operations) should be preferably of potable quality or at least clean water.

Refer to the Guidelines on the Application of General Principles of Food Hygicns to
the Control of Listeria monocytogenes in Ready-to-eat Foods (CAC/GL 61-2007). In

addition, the following should be considercd:
NT| Packing activities can oceur in the field or in facilities. Field pack aperations should |

implement the same sanitary practices where practical or modify as needed to
minimize risks.

The provisions below apply to facilitics that pack, cool and process fresh leafy
vegetables.

ESTABLI
SHMENT!

DESIGN
AND

FACILITI
J|ES

Refer ta the Guidelines on the Application of General Principles of Food Hygiene to
the Control of Listeria

‘monocytogenes in Ready-to-cat Foads (CAC/GL 61-2007).

The provisions below apply to packing and processing establishments of melons.

Refer to the General Principles of Food Hygiene (CAC/RCP 1-1969) in conjunction
with the Guidelines on the Application of General Principles of Food Hygiene to the

1| Contzol of Listeria monocytogencs in ReadytoEat Foods (CAC/GL 61-2007.

The following should be considerod:

+ Floors and walls should be of a material that is easily cleam:ble ‘and does not
pose a risk for harbourage or growth of foodborne microorgani

 ipes should not eak and condenstion showld be rininaed o avoid dripping on
product or packing equipment

Premises
and

'Whenever possible, equipment should be designed and placed to facilitate cleaning
and disinfection, and to prevent build-up of biofilms that may contain foodborne
pathegens of concern.

“|layout,

It is important to consider the sanitary design and layout for packing/processing
equipment and the

cstablishment because of the seasonal nature of the melon harvest.
Packing/processing cstablishment

operations may be used only a few months of the year and thus be dormant for
many months, leaving them

pest ‘When dormant,
should be appropriately
protected from pest infestations. Their design should allow thorough cleaning and
disinfection of food
contact surfaces to ensure microbial pathogens do not become established in the
Facility or on the equipment.

Promises and rooms should be designed Lo separate the arca for incoming berries from the
field (areas for incoming soiled and outgoing washed berries) from the arca for handling, This|
can be accomplished in a number of ways, including linear product flow.

Where feasibl i ? hould b By

acoas, Within cach o theae azeas, should d separately to
id cross- is i d utensils used in each operation.
For products thac are not Immgdmbely wrapped or packed (ie. the berries are exposed to
h rooms where final prod: puckaged and

stored should be designed and maintained 1o be as dry as possible. The use of water or
havmg a the growth d of foodborne pathogens.

! i . and used for only a few
monthe per yesr
The facilitios may bo months, tible to pest

infestations. Measures to misimizo post mlcsmuans should bc pum place. The design

FACILITI
ES

Drainage
d

weaste
disposal

‘The following should be considorod:
Adequate drainage is eritical to packing, cooling and processing facilities to avoid
the risk of contaminating the fresh Jeafy vegetables. To ensure adequate drainage

of standing water:+ Drainage in the fucility should be designed with sloped floors to |

eflectively drain standing water.

* Floors should he kept aa dry as possible using appropriate methods.

* Food handlers should have proper training to remove standing water or push
standing water to the drains.

* Drains should be cleaned periodically to prevent build-up of biofilms that may
contain organisms of concern (2., Listeria monocytogenes).

* Areas for garbage recyclables and compostable waste should be identified and all
waste should be stored and disposed of in a manner to minimize contamination,
 Waste should be disposed of on a frequent basis to avoid attracting pests (e.g.
flics, rodents).

‘Adequate drainage is critical to packing, cooling and processing facilities to avoid
the risk of contaminating melons. To ensure adequate drainage of standing water,
consider the following + Drainage in the facility should be designed with sloped
floors to eficctively drain standing water.
+ Floors should be kept as dry as possible using appropriate methods.
- Standing water should be removed or pushed to the drains.
+ Drains should be cleancd periodieally to prevent build-up of biofilme that may
contain organisms of concern (c.g., Listeria monoeytogenes).
+ Areas for garbage recyelables and compostable waste should be identified and all
waste should be stored and disposed of in a manner to minimize contamination.
+ Waste should be dispesed of on a frequent basis to avoid attracting pests (e.
flies, rodents).

{CONTRO
~|LoF
- |operar
10N

Establishments should pay special attention to product flow and segregation from
incoming sciled to outgoing washed product to avoid

CONTRO

Provention of contamination is a key control point for all produce oporations,
including melon operations.

Establishments should pay special attention to product flow and segregation of
incoming sailed and outgoing washed product to avoid cross-contamination. If
melons pass over brushes during the operations, care should be taken to ensure
they do not damage or cross-contaminate the melons. They should be routinely
inspected, cleaned and adjusted as needed.

Refer to the General Principles of Food Hygiene (CAC/RCP 1-1969) in conjunction
with the Guidelines on the Application of General Principles of Food Hygiene to the
Control of Viruses in Food (CAC/GL 79-2012) and the Code of Practice for the
Processing and Handling of Quick Frozen Foods (CAC/RCP 8-1976).

Prevention of contamination is a key control point for berries and packing
cstablishments should pay special attention to product flow and segregation of
incoming soiled and/or damaged and outguing product to avoid cross-contnmination.
Care should be taken to ensure that berries are not damaged and do not become
cross-contaminated during transport and handling. Prior to packing, berrics that are
soiled, come with debris (e.g., insects), or that are damaged, should be inspected and
culled.

Culled berries should be removed from the field or packing facility and disposed of to
prevent contamination of ather fruit. Culled fruit should be hygicnically disposed of to
avoid it from attracting pests.

ASPECT aspects of |
‘hygiene
HYGIEN contrel
systoms
CONTRO
5. | Specific
2. process
3 steps.
Receipt | Prior to proparation, damaged or decayed material (both at harvest and at the Post: | Water i often used in dump tanks 1o ransport melons from ild containers into o
nd | processing plant) should be trimmed and/or discarded. harvest Ifthe fthe water in the dump tank is
inspectio water use mld xmd the internal temperature of the melons is hot from field heat, a temperature

differentinl is created that may aid in the infiltration of microbial pathogens inta the rind
andlor the edible portion of the fruit. The following should be considered when using post
harvest water:
* Clean water should be used in dump tanks. Disinfectants may reduce, but will not
eliminate microbial pathogens if present,as they are primarily used to disnfect the water.
* Tt is recommended that the time melons remain in dump tank water be minimized
«» Minimize or avoid fully submerging melons in colder dump tanl water. When
submerged, water s rore hkelym infiltrate into the melons.
- Wh the load, turbidity,
product throughput apaciy honld e o monitored to ensure the efficacy of
the antimicrobia] treatmsnt.
* Water temperatures should be higher than the internal temperatures of melons, 50 as to
minimize the risk of water infiltration.

Most berrics intended for direct consumption are generally not washed after harvest,
For berries that are washed, clean or preferably patablo water should be used, It is
recommended that the quality of the water used in packing establishments be controlled
and monitored, i.¢. recording testing for indicator organisms and/or foodborne
pathogens.

1€ water is used in pre-washing and washing tanks, additional controls (e.g. changing
water whenever necessary and controlling of product throughput capacity) and
monitoring (e.g. recording the pH and temperature, tusbidity, and water hardness
should be adopted.

Water used for final rinses should be of potable quality.

Any antimicrobial agents used in the water should be maintained at sufficient levels to
ensure that water used in pro-washing and washing tanks does not act as a source of
contamination for the fruit, and to prevent antimicrobial agents from damaging fruit
skin structure.

If antimicrobials and/or disinfectants are used to control foodborne pathogens in post
harvest water, the efficacy of the treatment should be demonstrated/validated against a
target organism under appropriate conditions (see Section 5.2.3).
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Chemical
treatment
5

* Packers should only use chemicals for post-harvest treatments (e.g. waxes,

fungicides) in accordance with the General Standards on Food Additives or with the |

Codex Pesticide Guidelines. These treatments should be carried out in accordance
with the manufacturer’s instructions for the intended purpose.

- Sprayers for post-harvest. treatments should be calibrated regularly to control the
acouracy of the rate of upplication. They should be thoroughly washed in safe areas
when used with different chemicals and on different fruits or vegstables to avoid
contaminating the produce.

i [Physical hazards (such as the presence of animal and plant debris, metal, and

other foreign material) should be removed through manual sorting or the use of
detectors, such as metal detectors. Raw materials should be trimmed to remove

any damaged, rotten or mouldy material.
n

The sceds should be rinsed thoroughly before the microbiclogical
decontamination treatment to remove dirt and increase the efficiency of this
treatment.

+ Seeds should be rinsed and thoroughly agitated in large volumes of clean
water, in such & way to maximize surface contact. The process should be
repeated until most of the dirt is removed and rinse water remains clear.

Cooling of
fresh

fruits and

* | vegetable

+ Condensate and defrost. water from evaporator type cooling systems (e.g. vacuum
cooling, cold rooms) should not drip onto fresh fruits and vegetables. The inside of
the cooling systems should be maintained clean.

* Potable water should b used in cooling systems where water or ice js in direct
contact with fresh fruits and vegetables (e.g. hydro coaling, ice cooling). The water
quality in these systems should be controlled and maintained.

* Forced-air cooling is the use of rapid movement of refrigerated air over fresh fruits
and vegetables in cold rooms. Air cooling systems should be appropriately designed
and maintained to avoid contaminating fresh prodce.

Refer to section 5.2.2.1 of the Code of Hygienic Practice for Fresh Fruits and
Vegetables. In addition:

* Water used for final rinses should be of potable quality, particularly for these
produsts as they are not likely to be washed before consumption.

Due to the difficulty of obtaining seeds which can be guaranteed as pathogen frce,
it is recommended that seeds be treated prior to the Sprouting process, Although
there are other options like the use of lactic acid bacteria, liquid microbiological
decontamination treatment is generally used. During this treatment sprout
producers should adhere to the following:

* Al containers used for microbiological decontamination of seeds should be
cleancd and disinfeted prior to use.

+ Seeds should b well agitated in lrge volumes of antimicrabial agent to
‘maximize surface contact.

« The duration of treatment and the coneentration of antimicrobial agent used
should be accurately measured and recorded.

* Strict measures should be in place to prevent re-contamination of seeds after the
microbiological decontamination treatment.

* Antimicrobial agent should be used according to manufacturer's instructions for
their intended use.

| Cold

storage

+ When appropriate, fresh fruits and vegetables should be maintained at Jow
temperatures after cooling to minimize microbial growth. The temperature of the
cald storage should be controlled and monitored.

+ Condensate and defrost water from the cooling system in cold storage areas should |

not drip on to fresh fruits and vegetables. The inside of the cooling systems should
be maintained in a clean and sanitary condition.

Refer to section 5.2.2.3 of the Code of Hygienic Practice for Fresh Fruits and
Vegetables.

The following should bamm.amd 5.2 Chemical | Fungicides may be applied to melons by use of an aqueous spray or immersion to
* Water quality ttions. Packers should follow 2] treatmen |extend the post-harvest life of the fruit. The following are recommended:
(GMPs to prevent or minimize lhe potential [nr the introduction or apmnd of pamngemz in o ts * Clean or preferably potable water should be used in water-based chemical
processing wator. The quality o the stag treatments to ensure that the water used is of sufficient microbial quality for the
For example, clean water could % used rmmml washing stages, herans water vsed ok imtendad use and does not contaminate the melons with foodbome pathogons.
final rinses should be of potable quality.
+ Cloan or preferably potablo water should be used when water is applied under pressure * Ifhot water treatments are used as an alternative to post-harvest chemical
or vacuum during washing as these processes may alter the leaf structure and force fungicide ts, it s that the water and time bo
pn!hnnnns into plant cells. evaluated and monitored to ensure that the water temperature and time is
the pH, hardnes: be maintained and that antimicrobial agents are present in the water at sufficient
mmmuea and monitored, e.g., where lhem impact the eﬁmr:y of the antimicrobial levels for the temperature used.
treatments.
* Water recis for reuse in it should be uented and mn.m‘smed in
conditions that do itote o risk b
the followi used to maintain the tho wator: prmary scrooning,
secondary filtration, and antimicrobial treatment process.
Certain post harvest treatments, i.e. paraffin and fungicides, should nt be used for 52| | Cooling | + Forced air cooling operations can avoid the risk of melon infiltration with cooling
fresh Jeafy green vegetables. |2, | |melons | water, but also may spread product contamination if forced-air cooling equipment is
3 not cleaned and disinfected regularly.

+ Water that is used in hydro-coolers should be potable. Water that is used only
once and not recirculated js preferable,

+ If water is used for cooling and is recirculated, it should be evaluated and
monitored to ensure that disinfectant levels are sufficient to reduce the potential
risk of cross-contaminating melans.

+ Cooling and cold storing melons as soon as possible after harvest is
| recommended o prevent multiplication of foodborne pathogens, if present, on or
from the rind surface of melons.

+ Cooling equipment should be cleaned and disinfected on a regular basis
according to written procedures to ensure that the potential for cross-contamination
is minimized.

As appropriate, seeds should be thoroughly rinsed after the microbiological
decontamination treatment with )mmh‘ae water or at lenst clean water. Rinsing
be repeated agent.

Procedures should be in place to minimize contamination with physical (e.g.
metal) and g g, slicing, g
similar pre-cut processes.

The following should be considered:
Fresh leal) e cooled i

‘harvest by either, using ico

(parsley), i g lettuce), spray”
vacuum (hyd.rovm:) cooling. Water used in post-harvest operations may contaminate frosh
fealy vegetables if there is direet contact of water containing human pathogens with edible
portions of the plant.

For fresh leafy vogotables and the control of inputs such as water used for coaling,
particular attention should be paid to:

~ Water used t0 050 frosh leafy vegetablos should be free from human pathogens.

only once and is not recirculuted is preferable. If recirculated water is used, wi

disinfectant at sufficient levels to reduce the potential risk of cross- mnmrmnahon should

be used and monitored.
h

11d be cleanad and saniti: o
witten procedures to ensuro that the potentialfor cross contamination is minimised.

+ Water that s used in hydrovacs should be clean or preferably potable. Wnu:z m};x is used

Soaking is often necessary to improve germination. When coaking, the sprout

3 | producer should adhere ta the following:

- All containers used for soaking should be cleaned and disinfected prior to use.
+ Seeds should be soaked in cleaned water for the shortest possitle time to
‘minimize microbial growth.

 This step may also employ antimicrobial agents.
+ After soaking, seeds should be rinsed thoroughly with potable water or at least
clean water.

Washing cut prnduce wnh potabln water may reduce microbiological
add £ the cellular fluids that were

released during m cult\ng prm.‘eu thereby reducing the level of availzble
nutrients for miczobiological growth. The following should be considered:

- Water should be replaced at sufficient frequency to prevent the build-up of organi
material and prevent cross-contamination.

. Antimicrobial agents should be used, where necessay, to minimize cross-
during washing and where their use is in line with good hygienic

practices. The antimicrobial agents levels should be monitored and controlied to
ensure that they nre maintained at effective concentrations. Application of
antimicrobial agents, folowed by  wash a5 necessary, should be done to ensure
that chemical residucs do not exceed levels as recommonded by the Codex
Alimentarius Commission.

- Drying or draining to remove water after washing is important to minimize
microbiological growth.

[ Cutting,

Jand

pecling

| melons

+ Melons should be washed with potable water before cutting or peeling.

+ Before cutting or other processing, a further reduction in microbial
conuuumuhon may be achieved by scrubbing i in Lhe presence of a sanitizer or

of an alt tive surface process such as hot water,
steam or other treatments.

» Cutting or peeling knife blades should be cleaned and disinfected en a regular
basis according to written procedures to reduce the potential for cross
contaminating melons during the cutting or peeling process.

- Knife blade disinfecting solutions should be monitored to ensure that the
disinfectant is present at sufficient levels to achieve its intended purpose and does
not promote the potential for crosscontamination.

+ It s recommended that pre-cut melons should be wrapped/packaged and
rofrigorated a5 soon as possible and distributed under
(e, 4 °Cor less),

During keop the envi and equipment clean fo avoid
potential contamination. Al equipment should be cleaned nd disinfected before
each new batch.

- Only potable water should be used.

* Where necessary and when used, soils or other matrices should be treated
(e.gz. pasteurized) to achieve  high degree of microbial reduction.

Refer ta section 5.2.2.4 of the Cade of Hygienic Practice far Fresh Fruits and
Vegotables. In addition’

- Pre-cut fresh fruits and vegetables should be maintained at low temperatures
at all stages, from cutting through distribution to minimize microbiological
growth.

The following should be considered:

* Maintain sharpness and condition of knives and cutting edges to maintain
product quality and safety.

+ Cutting equipment should be cleaned and sanitized on a regular basis according
to written procedures to ensure that the potential for cross contamination is
minimized.

All equipment should be cleaned and disinfected before each new batch.
Harvesting should be done with cleaned and disinfected tools dedicated for this
use.

A final water rinse will remove hulls, cool product, and may reduce microbial
contamination on sprouts. The fallowing should be adapted:

+ As appropriate, sprouts should be rinsed in cold potable water to lower sprout
temperature and slow down microbial growth,

« Water should be changed, as needed (e.g., between batches), to prevent cross-
contamination,

+ Sprouts should be drained using appropriate equipment (e.g. food grade
centrifugal dryer) that is clean and disinfected prior to use.

+ If additional cooling time is necessary, steps should be taken to facilitate rapid
cooling (e.g., placed in smaller containers with adequate air flow between
containers).

~ Where appropriate, sprouts should be kept under cold temperature (e.g. 500)
that will minimize microbial growth for the intended shelf Jife of the produet,
Regular and effective monitoring of temperature of storage areas and transport
vehicles should be carried out.

Microbiol
ogical and
other

specificati
ons

Refer to the General Principles of Food Hygiene.

Tt is recommended that seed and sprouts or spent irrigation water be tested for
the presence of pathogens.

‘The following should be considered:
Microbiological testing can be a useful tool to evaluate and verify the effectiveness

. |of safety and sanitation practices, provide information about an environment, a

process, and even a specific product lot, when sampling plans and methodology are
properly designed and performed, The intended use of information obtained (e.g.
evaluating the effectivenegs of a sanitation practice, evaluating the risk posed by «
particular hazard, ete) can aid in determining what microorganisms are most
appropriate to test for. Test methods should be selected that are validated for the
intended use. Consideration should be given to ensure proper design of a
microbiological testing program. Trend analysis of testing data should be
undertaken to evaluate the effectiveness of food safety control systems,

Microbiological testing can be a useful tool to evaluate and verify the effectiveness
of safety and sanitation
practices, provide information about an environment, a process, and even a specific
‘product lot, when

sampling plans and methodology are properly designed and performed. The
intended use of information

obtained (e.g., evaluating the effectiveness of a sanitation practice, evaluating the
risk posed by a particular
hazard, ete can aid in inis hat mi i it iate to
test for. Test methods
should be selected ﬂmt are validated for the intended use. Consideration should be
given to ensure propy
design of a mxcmbmlugnm] testing program. Trend analysis of testing data should be
undertaken to evaluate E
the effectiveness of food safety control systems.

Microbiological testing can be a useful tool to evaluate and verify safety and the
effectiveness of cleaning practices and to provide information about an environment,

| & process, and even a specific product lot, when sampling plans and methodology are

properly desigried and performed. The intended use of information obtained (e.g.
evaluating the effectiveness of a sanitation practice, evaluating the risk posed by a
particular hazard, ete) cas aid in determining what microorganisms are most.
sppropriate to test for. Test methods should be selected that are validated for the
intended use. Consideration should be given to ensure proper design of a
‘microbiological testing program. Trend analysis of testing data should be undertaken
to evaluate the effectiveness of food safety control systems.

Tt is recommiended that each new Iot of sceds received at the sprouting facility is
tested before entering production (i.e. before the microbiological decontamination
of seeds)

*+ The seed sample selected for testing should be sprouted prior to analysis to
incresse the potential to detect pathogens if present. Analysis mey be performed
on the sprouted seeds or the water used to sprout the sample.

+ Seed samples for microbial analysis should not be subject to any
microbiological decontamination treatment at the sprouting facility.

C ¢ seed guarantee total elimi; of pathogens. Further,
if even a few pathogens survive the microbiological decontamination treatment,
they can grow to high numbers during sprouting. Therefore, producers should have
in place a sampling/testing plan to regularly monitor for pathogens at one or more
stages after the start of germination.

+ Analyses can be porformed during the germination process (e.g., spent irrigation
water or sprouts) and/or finished product may be analysed after harvest.

* Testing spent irrigation water is a good indicator of microbial conditions of

sprouts. It is homogencous and is simpler to analyse. Furtber, sampling spent
irrigation water (or sprouts) during germination allows earlier results compared to
testing finished product,

* Because of the sporadic nature of seed contamination, it is recommended that
producers test every production lot.
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Microbial
Herons:

TRofer to the Genoral Principles of Food Hygione.

Refer to the General Principles of Food Hygiene.

Microbiological cross-contamination
Sprout producers should adhere to t}m followlﬂs'

* The traffic pattern of empl x iination of sprouts.
For example: the employees should. avuxd going lmck and forth to various areas of
 production. The employees should not go from a potentially contaminated area to
the germination and/or packaging area unless they have washed their hands and
changed to clean protective clothing.

Refor to the General Principles of Food Hygiene.

Microbiol
ogical

cross-
contamin

“{ation

* Where dry dump stations are used for unloading field containers (¢.g., bins,
gondolas, trailers, or wagons), melon contact surfaces (including padding materials
to protect melons from physical damage) should be constructed of material that can
be cleaned and disinfected.

should not be directly immersed into dump tanks, where they have been in direct
contact with the soil, to reduce the potential for product cross-contamination with
field or road debris.

- Where wot dump stations arc used for unlonding field containers, the containers |- ==

Berries that have undergone cleaning and/or chemical treatment should be effectively
separated, either physically or by time, from raw material and environmental
contaminants.

Prevent cross-contamination between raw and washed berries, which will be frozen,
from sources such as wash water, rinse water, equipment, utensils and vehicles.
Only workers who have been trained on hygienic handling should be assigned to pack
berries.

~ Sprout producers should recommend that seed producers adopt good
agricultural practices and provide evidence that the product was grown according
to section 3 of this Annex and the Code of Hygienic Practice for Fresh Fruits and
Vegetables.

* Seed and sprout producers should obtain assurance from seed producers or
distributors that uhemlml residucs. ofeach incoming lot are within the limits

by the C Commission and, where appropriate, they|
should obtain amﬁcawa of analysis for microbial pathogens of concern.

Seed containers should be examined at their arrival to minimize the potential for

abvious intl

* Seed containers showld be examined for physical damage {e.g., holes from
rodents) and signs of contamination (e.g., stains, rodent, insects, facces, urine,
foreign material, etc). If found to be damaged, contaminated or potentially
contaminated, its contents should not be used for the production of sprouts for
human consumption.

« If seed lots are analysed for the presence of microbial pathogens of concern,
these should not be used untii results of analysis are available.

| incoming

material
requirem
ents

* Avoid using whole melons that have visible signs of decay or damaged rinds (e.g,
mechanical

dnmage or cracking) due to the increased risk for microbial contamination in
melons.

- Damaged or decayed melons should be discarded in o manner that does not serve
to attract pests.

The following are recommended:

- For berries that are intended to be consumed raw as well as to be frozen, sorting
and selection should be implemented to avoid using fruits that have visible signs of
decay or damage due to the increased risk of microbial contamination,

+ Berries should be cooled and stored as soon as possible under temperature controls
within the processes.

Rofer to the General Principles of Food Hygiene.

Seeds should be handled and stored in a manner that vill prevent damage and
contamination.

+ Seeds should be stored off the floor, away from walls and in proper storage
<conditions to prevent mould and bacterial growth and facilitate pest control
inspoction.

« Open containers should be stored in such a way that they are protected from
esta and other sources of contamination.

Refer to the General Principles of Food Hygiene.

Refor to the General Principios of Food Hygiono.

[ Document
ation and
records

Where appropriate, records of processing, production and diséribution should be kept | |

long enough to facilitate a recall and food borne iliness investigation, if required.

‘This period could be much longer than the shelf ife of fresh fruits and vegetables.

Documentation can enhance the credibility and effectiveness of the food safety

control system.

+ Growers should k all relevant i ion on agri activities

such as the site of production, suppliers’ information on agricultural inputs, lot

numbers of agricultural inputs, irrigation practices, use of aznculmral chemicals,
ra data, pest control an

premiscs, facilitics, cquipment and co 3

N Packm sbmﬂd kesp current all qurmanon concerning each lot such as

on i ‘materials (c.g. from growers, lot numbers),
data on the quality of processing water, pest control programmes, cooling and
storage chemicals used in post-har and cleaning

schedules for premises, facilitics, equipment and containers, ete.

Refer to the General Principles of Food Hygienc.
1In addition, where appropriate:
+ Growers and packers should have programmes to ensure effective ot
identification. These programmes should be able to trace the sites and agricultural
inputs invalved in priniary production and the origin of incoming material at the

in case of suspected
* Growers’ information should be linked with packers’ information so that the
system can trace products from the distributor to the field. Information that should
be included are the date of harvest, farm identification, and, where possible, the
persons who handled the fresh fruits or vegetables from the primary production site
to the packing establishment.

Where appropriate, records should be maintained to adequately reflect product
i ion, such as product i ifications and

controls, Maintaining adequate documentation and records of processing
operations is important in the event of recall of with fresh pre-cut fruits and
vegetables. Records should be kept long enough to facilitate recalls and
foodborne illness investigations, if required. This period will likely be much
Tonger than the shelf life of the product. Some examples of records to keep are
the following:

. Fresh fruit and vegetable supplier records

. Water quality and supply records

. Equipment monitoring and maintenance records

. Equipment calibration recor

- Sanitation records

. Product processing records

. Pest control records

. Distribution records

Refer to the Code of Hygienic Practice for Fresh Fruits and Vegetables. In
addition’

Written records that accurately reflect product information and cperational
controls should be available to demonstrate the adequacy of the production
activities.

. Upon receipt of seeds, records should be maintained of the seed supplier, the lot
number and the country of origin to facilitate recall procedures.

. Records should be legible, permancnt and accurate. Records should include
written procedurcs, controls, limits, monitoring results and subsequent follow-up
documents. Records must include: seed sources and lot numbers, water analysis
results, sanitation checks, pest control monitoring, sprout lot codes, analysis
results, production volumes, storage temperature monitoring, product
distribution and consumer complaints.

Rewrds shonld e kept long encugh to facilitate recalls and food borne illness
if required. This period will likely be much longer than the shelf

life of the product.

Rofer to the General Principles of Food Hygicne.
D

Refor to the General Principles of Food Hygicne.

Refer to the General Principles of Feod Hygiene.
T

The following should be considered:

‘Where practicable, 8 comprehensive written food safety control plan that includes a
written description of each of the hazards identified in assessing environmental
hygiene and the steps that will be implemented to address each hazard should be
prepared by the busineasea operating primary production. The description should
include, but is not limited to: an evaluation of the production site, water and
distribution system, manure use and composting procedures, personnel iliness
reporting policy, sanitation procedures, and training programs.

The following are examplea of the types of records that should be retained:

* Microbiologica) testing results and trend analyses

+ Water teating results

+ Employee training records

« Pest control records

+ Cleaning and sanitation reports

+ Bquipment monitoring and maintenance records

- Inspection/audit records

Where practicable, a written food plan that s awrition i r

hazards identified in assessing environmental hygieno, as well as the stops that will be
B £y

hazard, should be propared by the the primary production. The

, personael illness mxxm—lnx policy,

sasitation
proccdures and training programs.
The following are examles of the typos of rocords that should bo retain
+ Microbiological testing results and trond analyses
+ Water monitoring .na test results
+ Employce training ro
bt conteol rocnds
* Cloaning and sanitation reports
 Equipment monitoring and maintenance records

Tho following shoud be considered:

shoutd bo designed 9! pcording to ho Pringigis
3t wihin g Fnd (€A

ey e
i o ot b ey s e g ot e with e et st
ecipient of the food throughout the supply chain, The information should inchude, f available, the
peacker name, addross, and phone, date packod, date rel of food including brand name and
specific verioty {e.g.. Romaine letiuce rather then just lettuce), ot identification, and number of items,
~ Th following arc examplas of tho types of rocords that ehould be retained to facilitate tracoubility:

2 Shipping documents
o fnvoices
by the firra that i e aud the buyer
Operators such 0d, in casos w).m tract b  uscd, harvestora
hould i i I o
each m .nm h.m.ud, grower contact information, phhot practices, if water used in harvesting,

vater qualit
i e, Jod
Lo Coebinad in 8 ingl pakete Tis practice can. clymplh:nu: e o xﬂry vclelab]cl o theis
source

each ingredient in the product.

et mdudl.' et hmxwd to, the following: an evalution of the production site, water and [ |

1In the event. of a foodborne illness outbreak associated with melons, maintaining

Refer to the General Principles of Food Hygicne.

records of production, processing, packaging and distribution may help to
ldlmhfy the source of contamination in the molon food chain and facilitate product
recall hould consider developing nnd

i tracing system. The cing
oatom should be designed and implemented according to the principles e
Traceability/Products Tracing as a Tool within a Food Inspection and Certification
Systom (CACIGL, 60-2006), especially to enable the withdrawal of the products, where
nocosaary.
Detailed records should be kept that link each supplier of the product with the
immediate subsequent recipient of the melons throughout the food chain. The
information needed to link each supplicr should include, if available, the packer
name, address, and phone number, date packed, date released, type of melon (e.g.,
cantaloupe, watermelon, etc.) including brand name, lot identification and nusbor of
lots, and transporter.

Where practicable, a written food safety control plan that includes a written description
of each of the hazards identified in assessing environmental hygiene, as well as the
ateps that will be implemented to address each hazard, should be prepared by the
business operating the primary production. The description should include, but is not
Timited to, the following: an evaluation of the production site, water and distribution
systom, manure uso and composting procedures, personnel illness reporting palicy,
sanitation procedures

and training programs.

The following are examples of the types of records that should be retained:

* Microbiological test resulta and trend analyses

* Water monitoring and test results

- Storage room temperature levels

- Employee training records

* Pest control recor

* Cleaning and disinfection reports

+ Equipment monitoring and maintenance records

* Inspection/audit records

In the event of a foodborne fllness outbreak associated with berries, maintaining
appropriate records of production, processing, packaging and distribution may help to
identifythe souree of contamination i tho borry food chain and fcilitate product
recalls. 1d consider developing and
‘maintaining n traceability/product tracing system. ’l'he traceability/product tracing
system

should be designed and implemented according to the principles for
Traceability/Products Tracing as a Tool within a Food Inspection and Certification
System (CAC/GL 60-2008), especially to enable the withdrawal of the products,
swhere necessary.

Detaited records 'should be kept that link each supplier of the product with the
recipient of the berries throughout the food chain. The

information needed to link each supplier should include, if available, the packer
‘name, address, and phone number, date packed, date released, type of berry (e.g.
strawberry, blucherry, ete.) including brand name, lot identification and number of
lots, and transporter.

Food eontact surfaces should be cleaned and disinfected before the start of the
season and throughout the

melon season to ensure microbial pathogens do not become established in the
Sacility or on the equipment.

+| PACKIN
G

ESTABLD
SHMENT

PERSON

AL
HYGIEN

Refer to the General Principles of Food Hygicne.

Refer to the General Principles of Food Hygiene.
NT

TRANSP
ORTATIO
N

Refer to the General Principles of Food Hygiene and to the Code of Hygienie Practice
for the Transport of Food in Bulk and Semi-Packed Food.

Refer to the General Principles of Food Hygiene and the Code of Hygienic
Practice for Fresh Fruits and Vegetables.

Refer to the General Principles of Food Hygiene.
NT

Refer to the General Principles of Food Hygiene,

Refer to the General Principles of Food Hygiene.

Refer to the Ceneral Principles of Food Hygiene,

Refer to the General Principles of Food Hygiene.

Food contact surfaces should be cleaned and disinfected before the start and
throughout the scason of the specific fruit to ensure microbial pathogens do not
become established in the facility or on the equipment.

Melons have a very high sugar content and are extremely attractive to flies and
other insects that may crosscontaminate

melons. It is recommended that an nggressive melon cull disposal and waste
removal program

be implemented to reduce the potential for insect-tomelon contamination.

‘Written SOPs should be developed and i for the cleaning and disis

ure | of equipment used for post-harvest treatment.

Refer to the Code of Hygienic Practice for the Transport of Food in Bulk and Semi*
Packed Food (CAC/RCP 47-2001).

TRANSP

ORTATI
ON

Refer to the Code of Practice for the Packaging and Transport of Fresh Fruits and
Vegetables (CAC/RCP44-1995)

PRODUC

| INFORM

Refer to the Code of Practice for the Packaging and Transport of Fresh Fruits and
Vegetables (CAC/RCP44-1995).

Refer to the General Standard for the Labelling of Pre-packaged Foods (CODEX
STAN 1-1985) and In addition, the following should be considered: - Consumer’s
handling informaticn should provide specific directions for product storage and use,
including regarding the ‘use'by’ date or other shelFlife indicators when provided.
Consumers need clear guidance on keeping washed RTE bagged fresh leafy
vegetables refrigerated until used.
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TRefer to the General Principles of Food Hygiene except for section 10.1 and 10.2,

[AwaRex

. good hygienic
its and vegetables from
Agricultural workers should have the necessary knowledge

Porsonnel associated with growi ing should be
d their rofe andr ibility i i

and ekills to enable them to carry out agricultural activities and to handle fresh fruits and
vegetables and agncu.l'.um] inputs. hygienically.
Personnel associated wi ‘be aware of GMPs, good hygieni ices and
their role and ° fruits ’ from
deterioration. Packers should have the necessary knowledge and skills to enable them to
perform packing operations and to handlo frosh fuits and vogatables n n way that

inl, chemical,
Al personnel who handle cleaning chemicals or other potentially hazardos chemicals
should be instructed in aufe handling technique. They should be aware of their role and

n prot vegetables from
and maintenance.

Factors to take into account in assessing the level of training required in growing,
harvesting and packing activities include:
« The nature of the fruit or vegetable, in particular its ability to sustain growth of
Pa:hogeruc micro-organisms,
technigues and the agri inputs used in the primary

moducncn including the probability of microbial, chemical and physical
contamination.

* The task the employee is likely to perform and the hazards and controls
associated with those tasks.
* The manner in which fresh fruits and vegetables are processed and packaged
including the probability of contamination or microbial gro
 The conditions under which fresh fruits and vegetables will be stored.

* The extent and nature of processing or further preparation by the consumer before
final consumption.
Tapics to be considered for sraining programmes include, but are nos limited to, the

lowing:
* The importance of good health and hygiene for personal health and food safety.

* The importance of hand washing for food safety and the importance of proper hand |

washing techniques.
* The importance of using sanitary facilities to reduce the potential for
eomammmng fields, produce, ov.her workers, and water supplies,

for hygienic torage of fresh fruits and vegetables by
transporters, distributors, storage handlers and consumer.

i

¢

L

Th Fllowing shouid be connidered
nd

i~ showld work agecher to

94) Consume |The fal)qwm‘ ‘should be considered:

taksholders - goversment, industry, consumer organizations and the medi

The fnl.lnwing ‘should be considered:
ind

ustry, d the media — should
Moy icate cl handling berrics safely to avoid
giving mnlmdmry ‘advice and causing confusion.
Cor ‘handling berries
- Awidingth purhes of tass o ases with damagedor o berties.
e. Increase in pi during i be
mlmdemblc

* Storage/ refngerntmn of bervios. Borries nheuld pxeferuhly ‘e stored in a cool
s 500N &8 possible,

- Once mmoved from the xeingzmmr, hnmes s‘hauld be mmumd 26 300n a5 possible.
« Correct hand washing methods5,
* Cross-contamination. Consumm needto hnmiie. prepare, and store bm-ncs safoly to

¢ hands, sinks,

cutting boards, utensils, raw meata ).
+ ‘The need to wash berries with potable water before consuming,

Refer to the General Principles of Food Hygiene and the Code of Hygienic
Practice for Fresh Fruits and Vegetables. In addition:

Refer to the General Principles of Food Hygiene. In addition:

e
i handiing fresh lealy s avoid giving
nvice and causing onfusion. dUatIOn | rlctory advice axd eaveing sonfusion.
¢ frsh DR . Consumer informatian on beadling melons safely should eover:
H < , fresh I + Avoiding the eelection of melons with dum;ed vinds or roteen areas.
- Transporting to home, Iocreace in prod 3
nias .
D i Timein Time in transit for prercut melons bt tailimarkot and the home should be kopt as short
y o possible.
: Sopltigersion s x;.rm..«..m“ - Stomgd el hole und prwsut melons. prefeably b tored
i i i1y proeut I be rofr

-Mu!dmlhexew)m the refeigerator, pre-cut fruit should o

 Wtoog smitr sertbin whole o, sty the oot varietie, i, antalaupe)uelog
contman e pramoted toconsumers, & prodscts shoutd not be
: tamia i rewashed.
contan ;Do Lo Bands, sinks, cutting boards, rew mosta. * Correc hand washing methodsd.

By + Crosycontamination. Consumers peed o basale,prsase, and sore mlons safely to avoid
Fuldance.  Cle ing e with pathogens o (o, hands, sinks, . utensils,
P bt raw meats).
pasticulacly baped produce ich a hach and spiasch. f
10 . TRAININ|
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Refer to the Code of Hygienic Practice for Fresh Fruits and Vegetables. In
addition*

» The producer should have a written training programme that is routinely
reviewed and updated. Systems should be in place to ensure that food handlers
remain aware of all procedures necessary to maintain the safety of sprouts.

The following should be considered:
* Making education and training & priority for all personnel.

To evaluate the level of training required of persons respansible for the
‘production of fresh pre-cut fruits and vegetables, the additional following factors
should be taken into account:

. the packaging systems used for fresh pre-out fruits and vegstables, including
the risks of contamination or microbiological growth involved in this method:

. the importance of temperature control and GMPs.

Tho following should be considered:
Where required personnel involved in fresh leafy vegetable operations should receive
training appropriate to their tasks and should be perjodically asseased while
performing their duties o ensure tasks are being completed correctly. Training
should be delivered in a language end manner to fucilitate understanding of the

and Training programs should be designed to help

personnel undorstand what 1 cxpested of them and why and i should smphesize the
importance of using hygienic practices. A well-designed training program

considors the barrirs 1o aarmin of the trainees and devclops teaining methods and
‘materials to overcome thoso barriers.

To accommodate the complexity of situations that exist in fresh lealy vegotablo

rations, the following training ould be addressed:
+ Longstanding entrenched trainee behaviours, attitudes and social taboos
+ Transient naturo of workforce with no prior tzaining in food safety and hygiene
- Children/infants, who may accompany parents working in the field with the
potential for transfer of pathogens with 2 huran reservoir
* Diverse cultural, social and traditional practices
* Literaey and education level
* Language and dialect of trainces
* Need to make food safety practices realistic and easy to implement (identify
enabling factors, motivators and incentives)+ Raising awareness among trainees of
symptoms and signs of discase and encourage them to act upon it (take personal

ibility for health)

« Tmportance of food safety training when new craps are being grown for the first
time
Training programs should be regular, updated particularly when there is a change in
product varioty or process recorded, monitored for effectiveness and modified when

neceasary.

Increased emphasis on training in cold chain logistics and management is.

remm\nended in line with advancing knowledge and technologies for both
and ‘monitoring and expanding international trade.

Training

proprams [rcite

Parsonnel involved in primesy production, packing, processing or transport operations of molons should
ive trai inte ta their peri il ing their

are b leted ly, Training vered in a & a4
faciitat ing of what i 4 of thera and why, and should izo the i

et

A well-desigued training learning of the trainces

and
dereap i mtkods s e G v thone b

e, fos

inelu
axunplr. pve use, proper Ii'nphul g mper o esteslot, wndprope hd wastieg and Qe
proce

+ Trangient natare of workforce with no prioe lrumng in food sufety -m nygmm

sotondialtortransosof uthogens with  Fman rowrens
 Diverss coltural, cocial and traditional practices

: Lierey and edcation vl

+ Language and dialect

+ Neod to meke food. m(-ny Pructives readistic and easy 0 inplement (identily enabling factozs,
motivatars and incenived)

of di them to act

upon it (taking porsonal responaibility r health)
ining and updated is & change in the

product,
pr od for off
i d emphati in eold chain logiti tino with,
dvanci tochnologics for both vefrigeration and tomporature monit i0d expanding
international trade.

for direct consumption is labor i riak nf

Since
ms |contamination from manipulation, special attention is nveded to ,,m,mrly select and train

personnel involved in primary production, packing, processing or transport operations nnwmes that
are intended to be consumed.

Grosora should train personnel to ensure that only experienced pickers harvest barries that are
intonded for direct consumption.

Al agricuttural ini i i should be periodically

hould includs the follot

production site with the

T mpartance of st ou berees with visbl defees, ueh as broken skin, dacay, mold,
soiled and insect and/or bird damaged fuit,

: Asealtural workorsshould bo eaied o o the SOFs

* Training and supervisior
operatio

+ "Training should be provided and reinforco for agricultural workers on good hygienic practices
ro!evum  the growing, harvesting and post harveating activities of berries. Poor hygienic practices

al to th

‘any harvesting

harvest handli ¥ inereasing the shelf life and safoty of
tu barzies.

(e.. broken fences,
-mmx  droppings, hlgh incidenco of insects) and llkmgnppmnnate measures to mitigate the risks.
to tho fruit

ulrl 4 microbial wnhmmhom
for exampl, o toilet use,
prover disposal of mmvuper e el ik propee h.na ashing and ying roce

- Training in cold ch: d
for both refrigorati mommnng i sonal trade.
i be dlivered n 2 language & i p
exposted of l.hnm and why, and izs the i ing hygionic practices. A well
designed traini i b to learning of the trainees and develops training
mothods and ‘matorials o oversame those barriers.

hould be repeated 0d updated hange in the
product, proecas or staff and monitored for offectiveness and modificd when necesaary.
Appropriate training records should be kopt.
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