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[image: ]What is PSP?
PSP is a life threatening syndrome caused by the ingestion of marine neurotoxins
Paralytic Shellfish Poisoning

What is Saxitoxin?
Saxitoxin is the most common toxin produced by dinoflagellates during algae blooms.
Filter feeders accumulate the neurotoxin in their digestive glands.

[image: ]Prevention
Restrict consumption

Federal inspection

Always check toxin levels
What are the Symptoms?
Paraesthesia
Dizziness
Headache
Sweating
Nausea
Vomiting
Diarrhea


Reference: Canadian Food Inspection Agency – Marine Toxins in Bivalve Shellfish
http://www.inspection.gc.ca/food/information-for-consumers/fact-sheets-and-infographics/specific-products-and-risks/fish-and-seafood/toxins-in-shellfish/eng/1332275144981/1332275222849



Question 2Recovery
· Leftover mother liquor and washings contain sugar, which is recovered and re enters the process as well as produces molasses. 

Molasses





Extraction – Milling 
· Sugar cane is received and shredded
· Shredded sugar cane is pressed between heavy iron rollers to extract its juice
· Raw sugar is produced by:
· Clarification in clarification vessel
· Concentration: juice is pumped through evaporators using steam to concentrate into syrup
· Crystallization: seed crystals are added to initiate crystallization
Affination
·  Raw sugar is mixed with warm syrup to soften and remove mother liquor layer, which is removed via centrifugation.

Raw Sugar



Sugar Liquor


Carbonation
· Chalk, or calcium carbonate, is added to liquor, which removes non-sugar impurities.




Chalk

Decolourization 
· Liquor is pumped through columns filled with granular activated carbon, removing colour.




Coloured GAC

Boiling and Crystallization 
· Water is boiled off to allow for optimal concentration for crystallization 
· Sugar dust is added to initiate crystallization
· Mixture is centrifuged and crystals are dried.



REFINED SUGAR




Question 3
Cardboard Box
Advantages:
· Thicker material that makes injury, such as cuts, less likely to occur
· Box like shape makes tertiary packaging like stacking easy to use space efficiently
· Packaging is recyclable and reusable 
· Cardboard is energy efficient to create as it is made with a high percentage of recycled materials
Disadvantages:
· It is difficult to obtain a tight seal in cardboard boxes
· Cardboard is susceptible to absorbing moisture, which can potentially clump and spoil the sugar

Pouch
Advantages:
· Pouches are lighter, lowering shipping costs
· They are inexpensive 
· Pouches are often re-sealable, allowing for prolonged preservation
· Pouches can be produced in many colours and shapes allowing for creativity of aesthetic appeal 
Disadvantages:
· Pouches can easily be torn or penetrated and have little heat resistance
· Inconsistent shape making tertiary packaging unorganized compared to boxes
· Impermeable to gasses, such as oxygen
· Plastic pouches, such as petroleum products, are not renewable or beneficial for the environment 



Question 4
Q provided by steam:
[bookmark: OLE_LINK1]	Amount of energy in 100C water = 419.04 kJ/kg
	Amount of energy in 100C of dry steam = 2676.1 kJ/kg
	Enthalpy: 100C to dry steam = 2676.1 kJ/kg – 419.04 kJ/kg  = 2257.06 kJ/kg
	Enthalpy: 50% of the water to steam = 0.5 X 2257.06 kJ/kg = 1128.53 kJ/kg
	Amount of energy in 85C water = 356.184 kJ/kg
	Enthalpy: 85C water to 100C water = 419.04 kJ/kg- 356.184 kJ/kg = 62.856 kJ/kg
	Enthalpy: 85C water to 50% steam = 1128.53 kJ/kg + 62.856 kJ/kg = 1191.39 kJ/kg
Q required by cider: 
	Qm = (m)(Cp)(DT)
	        = (150 kg)(3.651 kJ/kgC)(65C - 4C)
                     = 33406.65 kJ
Mass of steam required to heat cider
	m = 33406.65 kJ / 1191.39 kJ/kg
	     = 28.04 kg
 28.04 kg of quality steam is required to heat 150 kg of cider from 4C to 65C with the steam exiting as 85C.

Question 5 A


D-Value:
	D-Value = 1/slope
		  = 1/0.0263
		  = 38.0 minutes



Question 5 B
3-D reduction in microbial load = 3(D-value)
				     = 3(38.0 minutes)
				     = 144 minutes

Question 6 A

Z Value (Organism A):
	z-value = 1/slope
		 = 1/0.1066
		 = 9.38 F
Z Value (Organism B)
z-value = 1/slope
		 = 1/0.0255
		 = 39.2 F
Question 6 B
	Organism A is more heat sensitive. The z-value is an indication of how sensitive an organism to heat, and since organism A has a smaller z-value, it requires less heat for the D-value to change by a factor of 10. 
Log Survivors (CFU/mL) Vs. Time (minutes)

Log Survivors (CFU/mL)	
100.0	150.0	200.0	250.0	5.43136376415899	4.079181246047625	2.778151250383643	1.477121254719661	Time (minutes)


Log Survivors (CFU/mL)



Thermal Death Time Curve

Organism A	
110.0	120.0	130.0	140.0	150.0	2.845098040014257	1.778151250383644	0.698970004336019	-0.397940008672038	-1.397940008672037	Organism B	
100.0	120.0	140.0	160.0	180.0	2.69897000433602	2.176091259055681	1.69897000433602	1.176091259055681	0.653212513775344	Temperature (◦F)


Log D-Value (Minutes)
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