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Rationale and Aims:

Previous studies on viscous heating reported exposure times of 2-80
seconds sufficient for egg inactivation.

Literature has focused on egg inactivation by heat treatment with
exposure times of 5 minutes and above.

Most studies also focused on the inactivation of eggs suspended in
sludge.
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This study therefore aimed

to investigate the effects of m RV
heat on isolated eggs when : i
treated at short exposure
times for the purpose of the
viscous heating device:
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Methodology

Test temperatures: 60°C, 65°C, 70°C, 75°C and 80°C.

Tested exposure times: 5, 10, 15, 30 and 45 seconds, and 1, 2, 3
and 4 minutes.

Criterion for successful inactivation: <10% viable eggs recovered

after treatment.
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Inactivation at 80°C (1 — 10 seconds):
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Morphology of Ascaris egg
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Observed egg morphology:




Trehalose and Programmed Cell Death (PCD):
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Treated egg showing globule formation:
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Conclusions:

Table 1: Summary of the results for each test temperature of the
current study.

Temperature Damage Not Visible Damage | Complete Die-off

(°C) Visible

60°C 30 seconds 3 minutes -
65°C 15 seconds 3 minutes -
70°C 5 seconds 2 minutes 15 seconds
75°C 5 seconds 1 minute 10 seconds

80°C - 5 seconds 5 seconds

80°C - *Short 1 second 4 seconds 4 seconds




Conclusions:

80°C may be recommended as the most effective temperature for
application to the viscous heating device.

70°C and 75°C may also be recommended, however longer exposure
times may be required to ensure successful inactivation.

Further investigation is needed to determine the effects of heat on
eggs in sludge: does sludge provide insulation to the eggs?

Further investigation is also required to investigate the effects of
viscous heating on eggs in sludge.

Egg damage: molecular and cellular work is required to determine the
mode-of-action of heat stress: apoptosis, necrosis or autophagy?
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