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lonizing Radiations :







lonizing Radiations

Linear Energy Transfer (LET)

Measure of the per distance
travelled in the biological materials
Vv -rays
VX - rays
\ B -—rays

- Low LET
- Sparsely ionizing

\ a particles
v Protons
- High LET
- Densely ionizing




Radiation spectrum
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Effects of Radiation on living Organisms :
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How lonizing Radiation works ?

v Direct : Chemical events as a result of energy deposition  FAGLSSYTLY
on target molecule (DNA etc)
v Indirect : Radicals formed from the radiolysis of

water or reactions originating outside the cell.

v Electrons disrupt the DNA chain; either destroy or prevent
reproduction of the organism.

\' Living cells cause sprouting and spoilage:

(1) DNA damage delays spoiling and prevents sprouting

(2) Promotes longer shelf-life



Food irradiation

JA s,

Processed, packaged meat
is placed on a conveyor
and guided into a room
with concrete walls

6 to 10 feet thick.



Technology of Food Irradiation:




Effects of Irradiation:




Establishing Radiation Stabilization Process for Foods:




Microbial Death Kinetics :
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Radioactive Electron Beam
lsqtope Accelerator
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» Most Popular » Short Treatment Time + # High Depth Penetration
» Simple, Easily Controlled, High Dose Rate » Good Dose Uniformity
Widely Applicable » No Waste Products Ratio

» Temperature/Chemical Independent

» Applicable to Packaged/Fully Sealed Product
» Safe and Effective




Factors affecting Radiation Sensitivity of Microor




Type of Radiation :













Linear Accelerators
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Irradiation Sources and its Characteristics :

|

1 Cobalt-60 1.High penetrating power

3. High efficiency

5. Low throughput

2. Switch on- switch off power capability

4. High throughput

6. Technically complex
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Irradiation Sources and its Characteristics : Continue...

3. X-Rays 1. High penetrating power

3. Low efficiciency

5. Power and cooling needed



Gamma Irradiator Facility for Food Processing :

Source Hoists
Source Pass Mechanism

Radiation Room

Radiation
Shield

Unloading Area

Source in
Storage Pool

Loading Area Control Console



What foods can be Irradiated ? : Dose & Purpose:

Dose Limit Purpose

|. Low dose
(<1kGy)

-- Reduction of spoilage microorganisms
-- Reduction of non spore pathogens
-- Microbial reduction in dry products

-- Fish, strawberries
-- Poultry, shellfish
-- Herbs, spices

3. High dose --Sterile diet meals

(10-50 kGy)



Scope of Irradiation in Food Processing :
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Changes during Irradiation of Food:




Chemical effects of lonizing Radiation:.




Radiolysis of Water:







| Effect on Hydrocarbon Chain:
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of effects of Irradiation on Food Constituents:




of effects of Irradiation on Food Constituents :




Effects on Food Constituents can be mimimized by :




Effects on Food Constituents can be mimimized by:




| Practical Applications — Uses in Foods :







Wholesomeness of Irradiated Foods:




Nutrient Losses :




Toxicity & Cacinogenicity:




Advantaqges of Food Irradiation:

Minimize Food LosS

|

Improve Public Health

l

Increase International Trade

|

An alternative to fumigation of Food
Grains

|

Increase Energy Saving




Labelling of Irradiated Food:
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