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Food safety

Safety of ieoed IS a hasic requirement: of feed! quality.

“Food safety” implies albsence or acceptable and
safelevels off contaminants, adulterants, naturally
eccurring toxins or any HAZARD! that may make
feod Injurieus terhealthrenan acute or chrenic
1DasIs

Assurrance that fioedwill not cause harm to thie
consumer When It IS prepared and/ or eaten
accoerding to its Intended use.




Food Safety, Safe Food?

Eeod Safety

s Concept that foed will' net cause harm; to
the consumer When it IS' prepared and/or
eaten according to Its Intended wse.

=« Safe Food

A product which is free of microbiological, chemical or physical
hazards
OR
A product that does not cause illness or injury when consumed
as intended

Image source: www.akshayapatra.org/president/images/pres15.jpg




The Importance of Food Quality and
Safety for Developing Countries

For domestic and! international trade

puUIlding up the trust and confidence
of Importers Ik the guality and safety/
of foed supply: systems

Impreving Food Quality and Saftety
make economic sense also.




ConsSeguUEnCES
of
|gRoHNG EeeA Salety
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Food borne ilIness
what iIs 1t?

» When certain bacteria enters the food
supply, they cause food borne iliness.

» General symptoms are nausea,
vomiting, diarrhea, fever.

Sources of Micro organisms

CONTAMINATION
OF HANDS

| INADEQUATE HAND WASHING

Contamination

EQUIPMENT/
PREPARATION SURFACES

F';.|.;:-:|:|q'=|:|'.-'d. "

: FOOD
bl POISONING

Personal Habits

R ingradionts

Image source: www.ucce.ucdavis.edu/files/filelibrary

Image Source. Restaurant and Catering NSW —Food Management Plan July 2003 V1.1




Hard facts
In India

lack: oif Hygiene: & Unsafe Water:
kills

7.6 L people annually
As [Per;
“Safer Water, better health
- WIHO report 2006




Hard facts

1 1 every 10 diseases and 6% ofi all
deatns glehally are caused By lack of
Sanitation

Ini India — 1.03 crere people die

annually

7.8/ akh (=7.5%) deaths are related te water,
sanitation and hygiene

Diarrhoeal diseases cause 4.02 Lakih deaths
Malnutrition accounts for 2.17 LLakh deaths

Intestinall nematede infection and \Water borne
diseases like malaria, dengue and Japanese
encephalitis cause ) 0.19 LLakh deaths




Changes In Consumption
Patterns

Increase consumpition of “riskier” ieeds?
— Unceoked produce
— Saladivars
— Minimally: precessed/pre-prepared
— Imported fieeds (Year reund availaaility)
— lncreased poepularity of “riskier” produce
gréeen enions
C| Iantl’o 16%0 positive Salmonella and Shigella
Seed sprouts
Uunpasteurized juices
melons




Increased public awareness
- Quithbreaks
- activism

- availapiiity, ol Infermation
Advangces 1n; selentific knewledge
Increased and Impreved surverllance
International trade




RiIsINng awareness on food safety aspects
and food borne diseases

Worldwide

840 millien people do net have

access to guality feod.

Around 70% oif the food berne
diseases are caused by biocloegical
contamination.




Jiotall Feed-borne llliness Cases:
— [llnesses 76,000,000
— Hespitalizations 325,000

— Deaths 5,000

o EBI Associated with Knewn Pathegens:
— lllnesses 14,000,000

— Hespitalizations 60,000

— Deaths 1,800

US Centters for Disease Conitrol and Prevention,
1999




Recent Food borne Outbreaks in the USA
Demestic or Foreign ?

Outihreaks can e frem produce grown inf USA

September, 2006 fresh spinach; outinreak, Califieraia
proaduce

llinesses;in 20 states from E. coli O157:H7

Costs torindustry: estimated! tel he $100 million US

Dollars

Can also e frem: Imperted proauce

Salmonella euthreaks in cantaloupe ffen Mexico
Most Mexican firms stilll Unable te ship ter USA
Are outhreaks propertional te produce velume 2

The US appreachi has: been te use education and
training| te reduce the potential for fieod berme ilinesses.




IR developing cCOUuRtries

It has been estimated that annually
over 1,500 millien childrenm under
the age of five years suffering from
diarrhea and ever 3 millieon die as a
result (WIHO, 1999).




Total food-borne rnlness cases:
2 |lInesses 746).010)0)°0]0)0

- Hospitalizatieons 325,000

. [Deathis 5,000
EBIl asseciated with Known patihogens:
= lllnesses 14,000,000
: IHespitalizatieons 60,000
: [Deaths 1,800




Projected Costs In the
USA

Estimated 76 million cases
resulting in 323,000 hospitalization &
and 5000 deaths each year In the U.S.A.

1 in 4 Americans will develop a foodborne
Iliness
1 in 1000 will be hospitalized

An estimated $6.5 billion cost per year

source: Mead, et. al.




In 1988, In china, a Hepatitis A epidemic
assecliated with the consumption ofi clams
Infected some 292,000 people, Killing nine

In 200, In Japan, foed peisoning linkead: ter milk
products produced: in an Osaka factory off Snow.
Brand Cempany sickened 14,780 persons,
making It one of largest food poisoning out
breaks ever Iin that country

In 2002, Ini china, mere than 200 schoeolchildren
were sickened and 38 died from the
International contamination; ofi bakery preducts
after a competitor allegedly put rat peison into
the breakfast snacks of a restaurant iIn
TangShan, a suburb of Nanjing.




AS reported inf September 20087 i China:

39,965 Infiants received medical treatment afterr consuming
tainted infant fermula

12,892 Infants)were hospitalizead
Jhree confirmed and one unconfirmed deaths Were

reportea

OVer 80% of the patients Were helew 2 year age
A cliemicallhazard-Vielamine

Melamine Is;a byproeduct of the' coal Industry. It Is a chemical compounad
With various industriall uses, Including the productien ofi plastics,
dishware, kitchenware, cemmercial filters, laminates, moeuldings
compeunds, coatings and flame retardants. It Is kigh in nitregen and
this has ledi to its Illegal addition to feod and feed for the purpose of
Increasing the apparent protein content of fieed preducts.




For domestic and! international trade
pPuUIlding up the trust and confidence

of Importers In the guality and safety/
of feed supply systems

Improeving Food Quality and Safety
make economic sense also.




Feod Is a substance, whether processed,
Semi processed or raw, Which Is intended
for human consumpition, and Includes
drink, chewing gum & any substance

which has been used in the manufacture,
preparation or treatment of foed but does
not Include cosmetics or tohacco or
substances used only as drugs.”

Food must be surtable and safe for human
consumption




Food Bourne Diseases (FBD) cause enermous suffering to
human lives even,in the most developed countries. The
statistics are staggering. According to'the WHO,
Contaminated fiood conitributes to 1.5 billien cases of
diarrhea in children each year.

In Industrialized counitries, an estimated one In three
persons Is struck by FBD each year, largely firom mass-
catered food. In United States. FBD causes approximately
76 million ilinesses annually, as well as 325,000
hoespitalizations and 5,000 deaths

Sadly, 1t Is even worse In less-developed countries. There
are an estimated 2,163,000 deaths annually threughoeut the
world caused by diarrheal diseases including 684,000 in the
south-east Asian region.




According| te the WHO's 2004 Update on “The Global
Burden of Disease,” diarieall diseases caused:
2, 2-millien; deatns of all' ages

Nearly: 1.8 millien deatns of children under the age off 5

- USA- USD 5.6 to 9.4 hillien in' lost work and medical
expenses annually,

-EU- EUR Silaillion incurread by: the healthr care system
annually’ (Salmenella imiection).

-Australia- AUD 2.6 billion| fren cases of foed poeisening
annually” (11,500 daily’ cases)




In 1988, In china, a Hepatitis' A epidemic associated
with the censumption’ of clams' infected seme
292,000 peoeple, killing nine

In 200, 1n Japan, food peisening linked to milk
products produced! in an Osaka factory of Smow
Branad Company: sickened 14,780 persons, making It
one of largest foed poisening out Breaks ever in that
COUNTRY,

In 2002 , In china, more thamn 200 schoolchildren
Wwere: sickened and 38 died from the international
contamination ofi bakery: products after a competitor
allegedly put rat poision inte the breakfast snacks of
a restaurant in Tangshan, a suburb ofi Nanjing.




AS reported inf September 20087 i China:

39,965 Infiants received medical treatment afterr consuming
tainted infant fermula

12,892 Infants)were hospitalizead
Jhree confirmed and one unconfirmed deaths Were

reportea
OVer 80% of the patients Were helew 2 year age

Melamine Is;a byproeduct of the' coal Industry. It Is a chemical compounad
With various industriall uses, Including the productien ofi plastics,
dishware, kitchenware, cemmercial filters, laminates, moeuldings
compeunds, coatings and flame retardants. It Is kigh in nitregen and
this has ledi to its Illegal addition to feod and feed for the purpose of
Increasing the apparent protein content of fieed preducts.




Concerned and Trends in Food safety
Food safety challenges differ by region due to differences in income
level, diet, local conditions, and government infrastructure .Food
safety concerns in developing countries typically include:
-Inappropriate use of Agricultural chemicals,
-Use off Untreated or partially treated wastewater
-Use of sewage or animal manure on crops as fertilizers
-absence of food Inspection, Including meat inspection
-lack of Iinfrastructure, such as adeguate refrigeration
-poor hygienic, including a lack of clean water supplies

-Changes in animall huskhandrry, practices

-Changes In agrenemic practices

-Increase in International trade

-Changes In poest hanrvest fioed and agriculture technology.
-Increase In susceptible pepulation

—-Increase In international travel

-Changes In lifestyle and consumer demand

-Bioterrorism




Tlaese are recegnized as important compoemnents of a healthy diet
because of belng source of vitamins, minerals, fiber, and

antioxidants.

Because most off these produces are grewn in a naturall envirenment 1n
fields and orchards, they are vulnerable to contamination with
pathegens.

Facters that may affect the eccurrence off such contamination rmelude
agricultural water quality, the use of manure as fertilizer, the
presence of animals 1n fields or packing areas, and the health and
hygiene of woerkers handling the produce during production, packing,
proecessing, transportation, distribution, oF preparation.




Foeod borne iliness may be unpleasant; or even fatal.
It can damage trade and tourism, lead to loss of
earnings, unemployment and litigation. Feod
spoillage Is wasteful, costly and can adversely affect
trade and consumer confidence.

This poses safety hazards due to use ofi polluted
water, Inappropriate storage conditions including
lack off temperature comntrol, and poeor handling and
transportation practices.




Transport




Contamination of Produce
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€CES— insects \
l \ harvesting, handling,
processing environments
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/’A\—o soil (cross contamination)
!

plants— silage, feed — meat, milk, eggs
Beuchat, 1996













meat, milk, eggs




IN FRESH FRUITS AND
VEGETABLES

\Where should the hazards be
prevented?

33233

THROUGHOUT THE FOOD CHAIN




PREVENTION AND CONTROL OF FOOD HAZARDS

biological

chemical

physical




Causes of Illness Causes of Death
— Campylebacter — Salmenella
— Salmonella — Listeria

— Noerwalk virus — [oxoplasma
— Noerwalk virus

— Campylobacter
— E. coli O157:H7




Envireonmental (seil)

NManure or \Water

o C. botulmmum
e Bacillus cereus

e |L.MoNecytogenes

o Salmoenella

o Shigella

e E. coli

o Campylebacter
s \/Iruses




Production and Harvest

— lrrgation water, manure (Intentional
anad

Incidental), Inadequate: field sanitation
o Processing

—\Wash water, handling, cross
contamination

o Distribution
— lce, Inadeguate sanitation




Purchase Pyramid (from Customer’s point of
view)

Environme nt & welfare

Product Quality

Food Safety

Avalilability




Food Safety concerns

Foodsafety scares (recalls)

v Mad cow disease (BSE)

v Introduction of GM foods

v' Salmonella and Dioxin scandals
Foot-and-mouth disease (cattle and sheep)
Bird Flu

Pesticide Residues and Allergens




»The Increasing number and severity of food poisoning out

breaks world wide and detection of harmful chemicals in the
food products has considerably increased public awareness
about food safety.

»Consumers all over the world wanted to know how the food
IS produced and demand assurance that it is safe and are
willing to pay extra money for quality food




GlobalGap-
Integrated

Farm

| Assurance

Growers

>

>

) A s S BRC-IOP

BRC-Transportation
IFS-Logistics




1) Food Safety Management System Certifications
1SO 22000, HACCP

2) Product Certifications:

Retailer Driven (Group wise):

BRC: Global Food Safety (Processors)

(UK) 10P (Packaging Material suppliers)
Transportation (Transporters)

IFS: International Food Standard (Processors)
IFS-Logistics (Transporters)

GlobalGap: Primary Production.

Specific:

Nature’s Choice (Tesco): Primary Production and others.




Suppliers

i

Growers

A

Processors
~

< Transporters
\
Retailer

\4 \

Consumer Consumer




<«—»{ Statutory and regulatory authorities

Crop producers

:

Producers of pesticides,
fertilizers and veterinary drugs

Feed producers

v

Primary food producers

Food chain for the production of
ingredients and additives

v

Food manufacturers

Transport and storage operators

v

Secondary food manufacturers

Producers of equipment

v

Wholesalers

Producers of cleaning and
sanitizing agents

v

Retailers

v

Producers of packaging & other
food contact materials

Food service operators & caterers

Service providers

v

Consumers

June 11, 2008

Other suppliers to the food

1S
L5=4




Pirect Invelvement

=eed proaducers
2rimany. producers
=000 manuiacturers
n [fransporters

s Storage operators

x Retaillers

» FOod! service outlets
m Catering services

Indirect
|nvoelvement

m SUppPlIEers; of
eguipment, cleaning
anadisanitization
agents,

s Packaging maternials

s Other food contact
surfaces




GAP- Facilities and Sanitation







GAP- Facilities and Sanitation




GAP- Facilities and Sanitation




GAP- Facilities and Sanitation
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FROM FARM TO FORK

C IOy

GAPS HACCP HACCP

Pesticide use =Grading and Sorting =Grading and =Consumer
Manure use Tables Sorting Tables Education
Hanvesting Elevated auction «\Washing and =Consumer
Processing platforms Disinfection Awareness
Packaging =\Washing and =\Worker

Storage Disinfection Hygiene

Transport =Washing of Crates =Cold Storage

Worker =Worker Hygiene

Hyglene «Cold Storage




Increased public awareness
—QuUthreaks

—activism
—availapility, of Infermation
o Advances Ini scientific knowledge

o |ncreased and Improved surveilllance
o International trade




EIDA, 1998 guidance decument
“Guide to Minimize Microbial'Fooed Safety
Hazards fior Fresh Fruits and VVegetables™

Not a regulation - guidelines only
Potential to become a “de facto” standard




Water
o Manure and Municipal' Bieselids

o Worker Health and Hygiene

o Sanitary Facilities

o Fleld/Packing Eacility: Sanitation
[ranspertation

[raceback ZIrracipility




Biolegical hazards are micreerganisms that cause feod
borne Iliness.

Chemical hazards mnclude agricultural chemicals used In
the preduction of fruits andl vegetables insecticides,
fungicides, miticides, growth regulaters and sometimes
fertilizers fertilizers.

Heavy metals are coensidered chemical hazards, too They.
can be found 1n contaminated sewage-sludge-the basis of
some organic fertilizers, contaminated solls and tainted
Wwater.

Chemicals used 1ni cleaning and sanitizing alse can be
chemicall hazards, If used Incorrectly.

Physical hazards are forergm material il the preduct that
can; cause rnjury.

These physical hazards can cause Injury or be a carrier of
microorganisms.




MiCreerganisms

Microorganisms ane: small organisms, that can be
ehserved threugn a microscope

Iniorder to facilitate the study of |
microerganismsi they are divided 1nto five

Major classifications:

Bacteria
Yeasts
Molds
Parasites
\/IFrUSEes




Number of bacteria

Stationary

Decline

Time

~ thebacteria are adjusting
to the conditions before they
start to multiply

. — thisis the phase of rapid growth

Stationary - growth has stopped because
their food is running out

Decline - bacteria are dying

! (no growth or dormant)

Under ideal conditions
bacteria can multiply by
dividing into two every
20 minutes, in this way
a single bacterium could
increase to 2 097 152
within 7 hours

? (abbreviation for logarithm, which is the means of using tables to calculate growth)

Danger temperature at which germs can multiply

HYGIENE

O’clock Bacteria

o




Loganthmic Increase in Bacteria

Time (hrs) Bacteria
1 In 7 hours one cell

e can generate over a
32 million cells.
256 This Is a 6-log
2 048 Increase in bacteria.

16,384
131,072
1,048,576 Visual I. 1-6
16,777,216
134,217,728
1,073,741,824

0]
1
2
3
4
5
6
T/
8
)
0




Macro biological Hazards

VISIBLE ~— COCKROACHES

Biological
HAZARDS

111

W
“““-\ﬁ‘i

—

o

CATERPILLARS




Microbiological Hazards

INVISIBLE
(MICROBIOLOGICAL) HAZARDS
IN

e

EACTERIA

PROTOZOA




Salmonella

Shigella

Escherichia Coli (pathogenic)
Campylobacter species
Yersinia enterocolitica
Listeria monocytogenes
Staphylococcus aureus
Clostridium species

Bacillus cereus

Vibrio species

Viruses that have been repoerted as transmitted by fioeds
Include:

IHepatitistA

Nerwalk virus and Nenwalk-like virus

Rotaviruses, astroviruses, enteroviruses (poliovIruses, ecloVIFUSES
and coexsackie Viruses), parvoviruses, adenoviruses and

coronaviruses.




Chemical Hazards

INVISIBLE

//-"' CHEMICAL HAZARDS
IN \\

PESTICIDES FOOD CLEANING

RESIDUES CHEMICALS

/

VETERINARY

T/ \

NON PERMISSIELE EXCESS OF

FOOD ADDITIVES FPERMISSIBLE FOOD
ADDITIVES

ADULTERANTS




Nutrient availability
Humidity

Acidity
llemperature
Oxygen

Soil

Water
Manure
Sewage fluids
AIlr

Humans
Animals

Parasites most commonly associates with  human infections include:
Cryptosporidium
Cyclospora
Giardia
Entamoeeha
Toxoplasma
Sarcocysits
lIsospora
Helminthes:
-  Nematodes (i.e. Ascaris lumbricoides, Thricuris trichiura)
- Plathemlminthes (i.e.Fasciola hepatica and Cysticercus spp.)













Some Naturally Occurring Chemicals Hazards
Allergens (e.g. weeds)
Mycotoxins (e.g. aflatoxin)
Mushroom texins
Phytehaemagglutinin
Alkaloids

Polychlerinated! biphenyls (PCBs) Agricultural chemicals
Pesticides

Eertilizers

Anitibiotics
Prehibited Substances

Direct

Indirect




Lead
Zinc
Cadmium
Mercury
Arsenic

Cyanide

Lubricants

Cleaners

Sanitizers

Coatings

Paints

Refrigerants

Water or steam treatment chemicals

Pest control chemicals




PlasticIzers
\Vinyl chierde

Painting/ceding 1nks
AdhesIves

ead
1N




Viaterial Injury
SOUKCES

Glass Cuts, bleeding; may require
Surgery to find or remove

\\Wood Cuts, infection, choking; may

Stones Chaoking, broken teeth

Insulation Cheking leng-term ifi asbestos
materials

Plastic Cheking, cuts infection; may:
require surgery to remove

Personal effects, Choking, cuts, broken teeth; may

l.e. jewelry, hair require surgery to remove
clips, pens

potential

Bottles, Jars, light,
fixtures, utensils,

Gauge, CoVers, ete.
Field sources,
pallets, boxes,
building materals
Fields, buildings

Building

Packaging, pallets,
equipment

Employees







Potential for physical contamination ?




Physical hazard from unshielded lights?




Shielded ceiling lamp




Prevention of physical hazards — no jewelry on
workers




External

s Suppliers; & contractors
s CUStOmers / CoNsUmers

s Statuteny and regulatory;
authoenities

= Others stakehoelders

s Particulardy ieed salety,
Nazards, that-neead e e
controlled by ethers in
the Feod Chain

Internal

s Effiective communication
Wity stafii: concerning
eoa safety/ ISSUEs

s FOod Safety team must
e swilitly infermed
relevant fieod salety
ASPECLs

s Upaating of ESMS
x Vianagement Review




Production to Consumption

Beat to Throat
Farmi te Fork
Plow: ter Plate
Tl to: Teeth
Stable to Table




Some Efifiects of Food bore Disease

Vomiting
Gastroentenitis
Diarrheal disease

Non:intestinall disease, I.e. neurelegical conditions, pre-
mature lanor, and stillbirths




Costs for Individuals
Medicall costs
Missed woerk andl lest Wages
Travel te get care

EXPEenses fior care taker
Chroenic disease

Cost of Society
eSS ofi preductivity.
Cost of disease Investigation
LLoss of revenue due to business closure and preduct aveidance

Chrenic disease




Good Agricultural Practice (GAP),

Goed Hygiene Practice (GHP),
Gooed Manufacturing Practice (GiVIP) and

Hazard Analysis Critical Control Poeint
(HACCP), thereby assuring that guality Is
maintained at each step ofi the supply.
chain.




Post harvest eperations
Harvest

Field packing

Transport ouit of field

Packiing shed operatiens

Storage

Shipment to market

Retailing

Operational steps

Harvest

Collection, Transfer to field bin

Transport to packing shed

Reception

Freatmeni

Pre-ceeling

Unleading frem field bin
Washing and drying
Sorting/grading

Packing

Lalbeling

Final shed guality control
Palletization

Cooling
Cool storage

Loeading and transpoertation

Retailing operations




Goeod Agriculturall Practices are a collection: of
principles te apply: fer em-farm production and
POSt preduction precesses, resulting r safe and
healthy feed and noen-feed  agricultural
preducts, while taking Imite account economical,
seclal and envirenmenital sustaiaaniiiity.

o Increase the market acecess of preduce In
peithl the lecall and mmternational market

10 empower: farmers to respomnd to the demands
of the consumers that specific criteria to
achieve lieed safety and guality terbe met

o facrlitate farmer adoption of sustainable
agricultural practices




Water
Manure and municipal bieselids
Worker health and hygiene

Sanitary iacilities

Eield/Packing Eacility: Sanrtation
Iiranspoertation

Traceback




Production and! harvest

-lrrigation water, manure, Inadeguate field
sanitation

Processing

-Wash water, handlrg), Cross comtamination
Distribution

-Ice, Inadeguate sanitation




e SQF 1000 (Safe Quality Food)

e SQF 2000
Freshcare

Code of practice for the food safety in the fresh produce supply in Ireland, introduced
General hazard control
\Water-farm yard manure
Compost and bio-solids
Hygienic practices
Safe use of pesticides and biocides

Module 1- Soil and Water -Hazards associated with prior land use, topography/
Water source, agricultural use and practices
Module 2 — Organic and inorganic fertilizers
Module 3 — Animal exclusion and pest control
Module 4 — Worker health and safety
— Worker hygiene practices
Module 5 — Harvesting and cooling
Trace back or Tracibility




Malaysia: Introduced the SALM (Malaysian  EFarm
Certification for GAP standard) system

Tharland: TThe ©Q system

Indenasia: The IndenGAP system
Singapere: The GAP for vegetables system
Indra: currently Intreducing the system
FACIGAR

Siite history and site management

SoIl and substrate management

Fertilizer use

Irrigation

Crop protection

Harvesting

Preduce handling

Waste and poellutieon management, recycling and re-use
Worker health and safety and welfare
Envirenmenital 1Issues

Complainit handling

Traceability

Record keeping and internal self introspections




e ensure safety of fooed during handling,
storage « and’  transport, the  foellewing
precedures; should be 1n place:

Sort feed and foed Ingredienits to segregate

materiall which 1s evidently unfit for human
consumption

Dispese off any. rejected material im a hygenic
Manner

Protect foed and foeed Ingredients from
contamination by pests, or by chemicals,
physical or micrebielogical contaminants or
other objectionalble Substances during
handling, storage and transport.




Whether the hygiene procedures in

handling off produce 1n the field been
maintalned.

Whether the hygiene procedures have

9een maintained In transpoertation of
preduce from farm

Have the workers access to clean hand
Wwashing Il the area off work

Whether workers have received basic

Instructions on hygiene before handling
produce




. Worker Health and Hygiene
Woerker feod safety training In place
Woerkers practice good persemnal hygiene
Clean clothing and shoes/booits

No smekKing or eating In wWork: area
Hailr covered

Wash hands as required

Limit barehand contact with fresh
produce




Approved sanitizers used to sanitize foed
contact surfaces.

Area and eqguipmenit cleaned and sanitized: at
leasit ence a day.

Unused and new: packing contalners. protected
from contamination during sterage.

Preduce waste Is removed darly.
Grounds maratained In geed condition.

Open wounds covered with a cleani bandage and
single-use glove

Sick employees andl those with, uncovered open
wounds, sores, etc are assigned to other duties
having IS mo direct contact with fresh produce




Are adeguate containers avarlable for collection
ol preduce.

Are conitainers used 1n the field, 1
packingheuses, and for shipment kepit clean.

Are the reusanle contarmers cleaned regularly.

Whether the empity contalners are stered
separately.

Are the dispoesable containers kept clean.
Is clean shed available for collected produce.




Water used for fimal product washing IS potable or
declared suitably: by the competenit authorities

I water Is re-circulated for final product washing, has
this water been filtered and exposure Ilevels to
disinfectant routinely monitored

Wash water Is changed when dirty and maintained at
temperature no more than 10 degrees cooler than the

preduce.

Packing lines, conveyor belts and all other food contact
surfaces are washed, rinsed and sanitized at the end of
the day.




Harvesting early in the day
Keeping frult 1n shade
Dumping Inite cold water

Placing frult straight rmite precoeoler If frult cannoet be
proecessed immediately

I placed In precooler, records of temperature, humidity
and time of precoeoling

Preduce should be cooled dewn toe appropriate
temperature for safe storage.

Ice used for cooling Is made of potable water.

Are Stamndard grading machines avarianie:




Whether post harvest treatment has been applied In
accordance with established recommendations.

When, chemicals are used, they shall be In accordance with the
Foed Act and Feed regulations.

Ink addition, where pesticides are Involved, they shalll be
officially registered under the pesticide act.

For crops to be exported, crop producers shall not use
chemicals that are banned or disallewed 1n 1Imperting

countries.

A current list of all products that are used and approved on the
use off crops being grown must be kept.

Crop producers must consult theilr customers to determine If
any additional commerciall restriction exIsts.

Crop producers must be able to demonstrate theilr competence
and knewledge with regard to the post harvest treatmeni.

Records for all post harvest treatment shall be kept to Include
crop name, location, date of treatment, reason for treatment,

type of poest harvest treatment, dosage, methods of treatmenit
and name of operator.




Are packaging materials off proper specification.
Do the packaging materials hiave requisite strength.

Packaging material shall be stored to aveildicontamination: By,
physicall and chemical hazards as welll as) pests.

It shall he pretected from redents; Pirds and ether animals.

Where produce is field packed, packaging material shall not be left
In the field evernighit where risk on contamination exists.

Re-usable crates shall be cleaned te ensure that they, are free frem

forergn materialsiwhich may be detrimentall te produce and/or
comnsumer’s health.

Packages should be lakelled for detarled product infermation and
coded to identify, the product.

Pallets should be suitable to fit inte ship and aircraft as well as in
road and rail systems.




Keep storage area clean and free of
contamination.

Storage areas are used exclusively for fresh
produce.

Refrigerated storage units are maintained at the
correct temperature.

Refrigeration units not loaded beyond capacity.

Depending on the nature of the crop, produce should he stored at least
Six Inches offi the floor. Rotate steck (Eirst in Eirst out).

Whether the retten; produce frem: the field has heen removed in a safe
manner.




Workers leading and transporting
produce practice good personal hygiene

Harvested produce loaded and! stored 1m a
manner te minimize physical damage
and reduce risk of contamination during
transport and to allew for air circulation.

Packages/pallets are marked properly. fior
leading.

Vehicles used to tramsport fresh produce
to market are clean (frree of visible filth,
odors and' fooed particles) and well
mailntained.




Transportation units should not have
any water condensation and shoeuld not
e wet.

Hermetic seals are highly recommended
to avold pest access and environmental
contamination during transportation.

If the fresh commodity requires
refrigeration = during  transportation,
refrigeration  equipment should be
functioning appropriately. Temperature
monitoring devices should be used to
monitor the performance of the

refrigeration system. Vehicles uUsed
to transport preduce are not used
te transport animals or animal
products.
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Manadatery standards / Compulsery legisliation: -
a. Prevention off Feod Adulteration Act-1954.

9. Essential commodity Act-1954. It incltides various'
erganizatien and guality standards; or 1aws 6K acts, Which

“Implement and contrel” fieed laws and acts.
\eluntary standards;
Bureau of Indian Standards (B.1.S)

Directorate: off Marketing and Inspection (D:ML1)-
“Agmark”

Eco-Mark;
|.5.0 Standards.







