Grain Chain Analysis


Presenter
Presentation Notes
Grain Chain Analysis is an overview of grain flow beginning at the farm. The Grain Chain Analysis shows the movement of grain stored or transported from the farm too an elevator, feed mill or first level processor as a whole grain commodity. 
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Grain Chain Analysis Goals

 The primary Goal Is to analyze grain flow from
the farm to elevator and feed mill

« Commodities grain flow of corn, soybean,
wheat, oats, barley and rice are diagramed to
show movement to first level processing
production of animal feed and human food

e Grain Chain analysis notes Potential Hazards
along the grain chain


Presenter
Presentation Notes
The first goal is to review three specific centers of storage (farm, elevator and feed mill) and grain flow to first level grain processing. The second goal is diagram grain flow for commodities corn, soybean, wheat, oats, barley, and rice to first level processing and grain processing byproducts going to animal feed. The third goal is identify Potential Hazards at farms, elevators and feed mill which impact food safety of stored and processed grain.


Grain Supply Chain — Farm to Processor
Potential Hazards

Chemical Residues
 Fungicides

e Herbicides

e Insecticides

Diseases
« Fungl

e Bacteria

e \iruses

Quality
« Lack of Laboratory analysis
« Lack of Record keeping- recall

traceability

Pests

e Birds

e Rodents
o Insects

Environmental

o Conditions of weather

Maintenance

* Building and equipment

Cross Contamination

« During transport or processing —
Prohibited material (PM), animal
waste, agriculture chemicals,
petroleum, oil, and lubricants (POL)


Presenter
Presentation Notes
Potential  Hazards are listed in general terms which need to be identified and managed at the farm, elevator or processor. Chemical residues, diseases, pests, environmental, maintenance and cross contamination are broad areas of potential hazards which need to be managed by Quality controls. The environment or weather will influence pesticide applications, disease and pest levels, and quality of grain production, and maintenance requirements for handling and storage of grain. Though, the environment or weather cannot be managed the production and storage of the grain quality can be managed. Hazards management need to begin at the Farm, using Quality management programs. Chemical residues are managed at the farm by correct application and timing. The grain elevator or processors manage residues by testing protocols. Diseases toxins entering the supply chain at the farm are managed by quality management and testing. How they are managed at the farm by quality management, impact levels at the elevators and processors. The over-riding factor of managed hazards is quality management controls at the farm, elevator and processor in managing chemical residues, diseases, pests, environmental impacts, structure and machinery maintenance, potential of cross contamination and quality assurances through managed controls.
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FARM
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Presentation Notes
Farm – link from slide 6.
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Conveying
* Augers

o _ * U Trough
Receiving & Elevating

Receiving &

Elevating

* Drag Conveyor

* Dump pit * Pneumatic

* Bucket Elevators

Conveyor
* Large Portable Y
Augers
8 Storage & Aeration
_ * Bins & Tanks
Wet Holding

* Axial or
Centrifugal Fans

* Controllers

* Monitoring

* Hopper bins
* Grain bins

Drying
. Load Out
* |In Bin Dryers - ..
o * Bin Un-loaders
« Stirring

* High capacity
portable auger

* Reclaim conveyor
to leg

* QOverhead tank
and structures

 Continuous flow
* External Dryers
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Farm Bin Diagram
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Farm Potential Hazards
 Dump pit
 Dirt and Pest access
* Drips and Leaks — petroleum, oil and lubricants
* Recelving and elevating
e Grain — Mycotoxin — Aflatoxin
 Grain — Treated seed
 Graln — Pesticide residues
 Grain — Flood contamination
e Grain — GMO — unregistered
« Conveying
 Pest access — rodents and insects
e Storage
 Roof and Foundation — Water leaks
o Aeration — Moisture and Heat
 Pest access — insect, rodent and birds
e Transportation Back to S 6
 Clean and covered



Presenter
Presentation Notes
Farm – PH – Potential Hazards – link from slide 6 – Potential hazard for farm dump pit, receiving and elevating, conveying, storage, and transportation are covered. Dump pit access must restrict dirt and pest access to control contamination of grain. Grain at harvest is at its highest quality. Receiving and elevating grain is the first step in managing commodity grain. Grain with mycotoxins need controls to minimize potential toxin levels. Grain which contain treated seed, pesticide residues, unregistered GMO and flood contamination are considered adulterated which requires controls to restrict enter to farm storage and grain chain. Storing grain requires a dry and well aerated environment to maintain quality. Pest control, roof and foundation maintenance along with proper aeration systms are controls to maintain quality of grain. Grain which is adulterated cannot be used in human or animal food. 

Slide link – back to slide 6


ELEVATOR


Presenter
Presentation Notes
Elevator – link form slide 6
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Receiving &

Elevating
* Dump pit
* Bucket Elevators

Wet Holding

* Hopper bins
ElevatGr * (Grain bins

Drying
Incoming Grain * Exte r'n3| Dr‘nyr’S

Transport

i Conveying

Scale and tested e ._._ . AUEEFS

. kT * U Trough

* Drag Conveyor

* Pneumatic
Conveyor

Crain Dryer

Dump pit / boot

Wet holding
storage

Receiving leg

Storage & Aeration
* Bins & Tanks
Distributer 'ﬁ[-:l?lllrzlr I: !:In_jr :L_rrﬁ:l «  Awial or
CONVEYOr Conveyor, Centrifugal Fans
= Controllers
* Monitoring

COMVEY O COTEY 0T
Load Out
* Bin Un-loaders
Rail load out Bulk Loadout * Reclaim conveyor
to leg

* (Overhead tank
and structures
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Elevator Potential Hazards
 Dump pit

 Dirt and Pest access

* Drips and Leaks — petroleum, oil and lubricants
* Recelving and elevating

e Grain — Mycotoxin — Aflatoxin

 Grain — Treated seed

 Graln — Pesticide residues

 Grain — Flood contamination

e Grain — GMO — unregistered
« Conveying

 Pest access — rodents and insects
e Storage

 Roof and Foundation — Water leaks

o Aeration — Moisture and Heat

 Pest access — insect, rodent and birds
e Transportation

 Clean and covered

Backto S 6
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Presentation Notes
Elevator – PH – Potential Hazards – link from slide 6 – Potential hazard for elevator receiving and elevating, wet holding, drying, conveying, storage, and load out are covered. Grain received from the farm may arrive at varied grain grades and quality levels. Dump pit access must restrict dirt and pest access to control contamination of grain. Receiving and elevating grain is the first step in managing commodity grain. Grain with mycotoxin needs controls to minimize potential toxin levels. Grain which contain treated seed, pesticide residues, unregistered GMO and flood contamination are considered adulterated which requires controls to restrict enter to storage and grain chain. Storing grain requires a dry and well aerated environment to maintain quality. Pest control, roof and foundation maintenance along with proper aeration systems are controls to maintain quality of grain. Grain which is adulterated cannot be used in human or animal food. Managing received, stored and shipping grain are requirements of Quality management controls for Food Safety.
Slide link – back to slide 6



FEED MILL


Presenter
Presentation Notes
Feed Mill – link from slide 6
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Feed Mill Potential Hazards

 Recelving

Dirt and Pest access

Drips and Leaks — petroleum, oil and lubricants
Transportation — Clean and covered

Grain — Treated seed — Pesticide residues

Grain — Flood contamination — unregistered GMO
Grain — Mycotoxin — Aflatoxin

Ingredients — keep dry and separate

 Conveying

Pest access — rodents and insects

e Storage

Roof and Foundation — Water leaks

Aeration — Moisture and Heat

Pest access — insect, rodent and birds

Keep ingredients dry (flooding/leaking roof)

Cross contamination (PM, antibiotics, chemicals, etc.)

35


Presenter
Presentation Notes
Feed Mill – PH – Potential Hazards – link from slide 6 – Potential hazard for Feed Mill receiving, conveying, storage, bulk load out and manufacturing are covered. Grain received may arrive at varied grain grades and quality levels. Receiving grain is the first step in managing commodity grain. Dump pit access must restrict dirt and pest access to control contamination of grain. Grain with mycotoxin needs controls to minimize potential toxins. Grain which contain treated seed, pesticide residues, unregistered GMO and flood contamination are considered adulterated which requires restrictive controls. Grain which is adulterated cannot be used in human or animal food. Storing grain requires a dry and well aerated environment to maintain quality. Pest control, roof and foundation maintenance along with proper aeration systems are controls to maintain quality of grain. Bulk load out systems have multiple products moving through the system. The concern of cross contamination of the feed products must be managed by quality controls. The manufacturing segment of a feed mill is the production of animal feed. In manufacturing, ingrediants must be kept dry, separated and records kept. If antibiotics are used in the manufacturing, controls for cross contamination must be in place. Sampling programs must be in place for quality management controls. Feed mills receiving, storing and shipping grain and feed products require Quality management controls for Food Safety.

Slide link – back to slide 6



Feed Mill Potential Hazards

 Bulk Load Out
 Cross contamination
 Transportation — Clean and covered
 Manufacturing
 Roof and Foundation — Water leaks
 Pest access — insect, rodent and birds
 Cross contamination (PM, antibiotics, chemicals, etc.)

 Keep ingredients dry (flooding/leaking roof)
 Records management ( for medicated feeds & recalls)
o Sampling program (Aflatoxin, micro, pesticide, antibiotics, nutrition)

36
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Feed Mill — Grain Mycotoxin Potential Hazard

Use of Contaminated Grains

Action, guidance and advisory levels were established, in part, to protect
public health.

Grains with mycotoxin(s) that exceed the appropriate action, advisory or
guidance levels may be considered as adulterated.

Grains with mycotoxin(s) exceeding the highest action, advisory or
guidance levels may be considered as unfit for use in animal feed.


Presenter
Presentation Notes
Feed Mill – PH – Potential Hazards – Contaminated Grain – Grains with mycotoxin(s) that exceed the appropriate action, advisory or guidance levels are considered unfit for use in animal feed.


Aflatoxins

38

Feed Mill — Grain Mycotoxin Potential Hazard

produced by Aspergillus sp. ( A. flavus and A. parasiticus)

common feed substrates such as corn, cottonseed, peanuts, and sorghum.

occur most commonly in warm, humid regions of the south and central regions of the

U.S.

high levels of aflatoxins are associated with above-average temperature and below-
average rainfall (micro-climate)

four major aflatoxins in feed: B1, B2, G1 & G2 (B1 + B2 + G1 + G2 = total aflatoxins)

one maj

Inhibits

or aflatoxin in milk: M1

orotein synthesis, one of the most potent carcinogens - interacts with DNA

young animals more susceptible than adults

monogastric animals more susceptible than ruminants


Presenter
Presentation Notes
Feed Mill – PH – Potential Hazards – Aflatoxin – Common feed ingredient for feed is corn, cottonseed, peanuts, and sorghum. Aflatoxin most commonly occurs in warm, humid regions of the south and central regions of the U.S. Aflatoxin can concentrate in milk. Young animals are more susceptible than adults.
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Feed Mill — Grain Mycotoxin Potential Hazard

Fumonisins

produced by Fusarium sp. (F. verticillioides)
found worldwide, mainly in corn and particularly corn screenings

high levels associated with hot and dry weather, followed by periods of high
humidity

three major fumonisins in feed are B1, B2 & B3 (B1 + B2 + B3 = total fumonisins)
most susceptible species are horses (equine leukoencephalomalacia) and rabbits

suspected carcinogens


Presenter
Presentation Notes
Feed Mill – PH – Potential Hazards – Fumonisin – The mainly feed ingredient is corn and particularly corn screenings. High levels are associated with hot and dry weather, followed by periods of high humidity. The most susceptible species are horses and rabbits.
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Feed Mill — Grain Mycotoxin Potential Hazard

Vomitoxin

e produced by members of genus Fusarium (especially F. graminearum)

« commonly found on wheat, barley, rye and oats

e reported most frequently in cool, temperate regions (northern U.S. and Canada)
 member of the trichothecene family of mycotoxins

 Inhibitor of protein synthesis, affecting Gl tract and immune system

e swine most susceptible -- causing vomiting and feed refusal


Presenter
Presentation Notes
Feed Mill – PH – Potential Hazards – Vomitoxin – The main feed ingredient is commonly found on wheat, barley, rye and oats. Vonitoxin is reported most frequently in cool, temperate regions. The most susceptible species are swine. 
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Feed Mill — Grain Mycotoxin Potential Hazard

Blending Grain

Blending of “clean” grain with adulterated grain is generally not permitted
and the final product resulting from blending is unlawful, regardless of the
level of the contaminant.

Backto S 6



Presenter
Presentation Notes
Feed Mill – PH – Potential Hazards – Blending – Blending of “clean” grain with adulterated grain is not permitted and the final product resulting from blending is unlawful, regardless of the level of the contaminant.


TRANSPORTATION


Presenter
Presentation Notes
Transportation – link form slide 6


Transportation Potential Hazards

Contamination of Transportation containers

 Prohibited Material (PM) — animal bone meal

* Agriculture chemicals — Fertilizer, pesticides,
Insecticides, herbicides

e (POL) — petroleum, oil and lubricants

 Cross contamination — non-food and feed

Backto S 6
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Presenter
Presentation Notes
Transportation PH – Potential Hazards – Container Contamination – Sanitary Transportation of Human and Animal food require animal feed not to be contaminated and determined it to be adulterated by cross contaminated or direct contaminated by animal bi-products, agricultural chemicals and petroleum products from previous shipments in a transportation container.
Slide link – back to slide 6
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