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Market Requirements for Potatoes
Fresh market
When potatoes are sold fresh consumers look for certain qualities:
· Size and shape: Medium-sized (about 8–12 cm), round or oval 
· Smooth skin: No cuts, bruises, or marks 
· Shallow eyes: Easier to peel 
· Flesh colour: Even and appealing 
· Good storage ability: Lasts longer without going bad 
· Cooking quality: Tastes good and cooks well 

What makes a good fresh market potato?
Good fresh potatoes should:
· Be small to medium in size so they cook faster 
· Be the right size to fit nicely on a plate 
· Not need cutting, which improves appearance 
· Have smooth, clean skin with very few eyes 
· Be easy to peel 
· Be free from damage like bruises or cuts 
· Be washed or mostly clean 

Cooking qualities of potatoes
Different potatoes are better for different types of cooking:
Waxy potatoes
· Stay firm when cooked 
· Best for: 
· Boiling 
· Salads 
Floury potatoes
· Soft and fluffy when cooked 
· Best for: 
· Roasting 
· Chips (fries) 
· Mashing 

General-purpose potatoes
Some potatoes can be used for many types of cooking. These are called general-purpose potatoes, such as: Agria, Ilam Hardy potato and Moonlight. These potatoes can be roasted, boiled, mashed or made into chips.

Process Market
Processing potatoes for fries must:
· Have high starch and low water content 
· Have low sugar levels, Brix < 5
· Be large and evenly long brick shaped 
· Be free from defects and contamination 
Processing potatoes for crisps must
· Have high starch and low water content 
· Have very low sugar levels, Brix < 5
· Be large round to oval shaped for uniform size
· Be free from defects and contamination 
These factors ensure high yield, good colour, and desirable texture in fries and crisps.

Attributes Required
1. Dry matter - Specific gravity ≈ 1.09
As the specific gravity of a potato increases, its water content decreases. During frying, water is removed from the potato. Therefore, potatoes with higher water content lose more weight during deep frying, resulting in lower yields of fries.
Potatoes with high specific gravity:
· Produce higher yields of fries 
· Absorb less oil during frying 
· Result in fries that are crisp rather than greasy 

Potatoes with low specific gravity:
· Contain more water 
· Lose more weight during frying 
· Absorb more oil, resulting in soft, limp, and greasy fries 

A high specific gravity indicates high starch content and low water content, which is ideal for processing. The recommended specific gravity of 1.09 is optimal for processed potato products. With less water to remove, fries cook faster, absorb less oil, and develop a crisp texture.

Do Activity 2: Calculating the specific gravity
Teaching tip:
Compare it to drying a sponge vs a dense material—more water = more shrinkage.
Different potato varieties have different dry matter levels.
2. 
Size
Fries
Potatoes used for French fries must be large enough to produce fries of the desired length.
· Recommended size: 170–339 grams 
· Potatoes smaller than this range produce short fries, below the desired length of approximately 11 cm 
· Potatoes larger than 339 g may produce fries that break easily or become limp during frying or freezing 
Maintaining this size range ensures consistent fry length, maximises yield and reduced waste during cutting.
Crisp
For crisping, size is also important, but the focus is on producing a high number of uniform slices.
· Medium to large potatoes are preferred 
· Potatoes that are too small produce fewer slices and lower yield 
· Larger potatoes provide more surface area, allowing more even and efficient slicing 
· Very small potatoes may be rejected because they cannot produce enough usable slices or may lead to uneven cooking 
Maintaining an appropriate size for crisps ensures:
· High slice yield per potato 
· Uniform slice thickness and cooking 
· Efficient processing with minimal waste

3. Shape
Fries
The shape of the potato has a significant impact on both fry length and overall yield.
· Long, oval (“brick-shaped”) potatoes are preferred 
· This produces longer fries with minimal waste 
· Small, round potatoes produce shorter fries and more offcuts 
Since potatoes are cut lengthwise, the length of the tuber directly affects the length of the fries. Only the centre of smaller potatoes can be used to achieve the desired fry length, reducing yield. In contrast, longer potatoes allow more efficient cutting with fewer unusable pieces.
Crisp
The shape of the potato has a significant impact on slice uniformity, processing efficiency, and overall yield.
· Large, round to oval potatoes are preferred 
· These produce uniform, evenly sized slices, which is essential for consistent cooking 
· Round shapes are ideal because they create regular circular slices, improving appearance and packaging quality 
· Uniform shape ensures the chips cook at the same rate, preventing some from being overcooked while others are undercooked 
· This reduces waste and improves processing efficiency and product consistency 
Since potatoes are sliced thinly, the overall shape directly affects slice quality and yield. Round or oval potatoes allow processors to cut through the tuber evenly, producing a high number of usable slices with minimal waste.

4. Sugar content - Brix < 5
The ideal colour of both French fries and crisps (chips) is light cream to golden. This colour is strongly influenced by the sugar content of the potato.
· During frying, natural sugars in the potato react with heat and cause browning 
· High sugar content results in dark brown or burnt-looking fries and crisps 
· Low sugar content produces light, evenly coloured products with a consistent appearance 
Sugar content is measured using the °Brix scale, with a reading of less than 5 considered optimal for processing potatoes.
Maintaining low sugar levels is especially important for crisps, because:
· Crisps are thinly sliced, so they cook very quickly 
· Even small amounts of sugar can cause rapid over-browning 
· This leads to uneven colour differences between slices in the same batch 
· It increases the risk of burnt or bitter-tasting chips, which are rejected in quality control 
For both fries and crisps, controlling sugar levels is essential to ensure:
· Consistent golden colour 
· Good flavour 
· High product quality 
· Reduced waste and rejection rates

Do 
Activity 3: Investigation: Testing Potato Varieties for Suitability for Processing
Activity 4:  Investigating the Impact of Storage Conditions on Potato Sugar Content

Teaching tip:
Storage conditions affect sugar levels-Cold storage increases sugar brix level- 



Quality requirements
1. Bruising
Bruising negatively affects both quality and yield.
· It causes damage to internal cells 
· Leads to dark grey or black discolouration inside the potato 
· Reduces the visual quality of the final product 
Processing companies often test for bruising on arrival. Potatoes with significant bruising are considered poor quality and may be rejected.

Teaching tip:
Damage can occur during harvesting, transport, or handling.

2. Stones and soil clods
Processing companies require potatoes with minimal soil and foreign material.
· Soil clods can cause black spot bruising, reducing quality 
· Stones can damage cutting equipment, leading to costly repairs 
· Excess soil increases cleaning time and processing costs 
Loads containing too much soil or foreign material may be rejected.

Teaching tip:
Industry impact:
· Slows down processing 
· Increases labour and cost 

3. Greening
Greening occurs when potatoes are exposed to light.
· It causes a green colour and a bitter taste 
· It is associated with compounds that may be harmful if consumed in large amounts 
Potatoes with greening are unsuitable for processing:
· If more than 6% of a load is green, it may be rejected 
· Removing green areas is time-consuming and costly 
· Any missed green sections can reduce consumer acceptance 

Teaching tip:
The green colour itself isn’t harmful—the associated chemicals are.



	Comparing market requirements for fries and crips

	Factor
	Fries
	Crisps

	Shape
	Long oval- brick shaped
	Round to oval

	Cut
	Thick strips
	Thin cuts

	Sugar brix 5
	Low
	Very low- more sensitive

	Dry matter
	High
	High

	Size
	Large
	Medium to large




Activity 5: Process potato discussion questions
1. Why do processing companies care more about inside quality than outside appearance? 
2. Why must growers minimise damage during harvesting, transport, or handling?
3. How does water content affect profit? 
4. What might happen if potatoes are stored too cold? 
5. Why is consistency important in fast food products? 
6. Why is the shape of potatoes important when processing them into French fries and crisps?
7. What problems can high sugar levels cause during frying?
8. Why do processing companies reject potatoes with soil and stones?



Sample answers
1. Why do processing companies care more about inside quality than outside appearance?
Processing companies peel and cut potatoes, so the outside skin is removed. What matters most is the inside quality (starch, sugar, and defects), as this affects how the fries cook, their colour, texture, and overall quality.

2. Why must growers minimise damage during harvesting, transport, or handling?
Damage such as bruising causes internal dark spots and reduces quality. These defects can lead to potatoes being rejected or trimmed, which reduces yield and profit.

3. How does water content affect profit?
Potatoes with high water content lose more weight during frying, producing fewer fries. This results in lower yield and less profit, while high dry matter potatoes produce more usable product.

4. What might happen if potatoes are stored too cold?
Cold storage can cause sugars to increase (cold-induced sweetening). This leads to dark, burnt-looking fries when cooked, making them unsuitable for processing.

5. Why is consistency important in fast food products?
Customers expect fries to look and taste the same every time. Consistency ensures uniform colour, texture, and size, which is important for customer satisfaction and brand reputation.

6. Why is the shape of potatoes important when processing them into French fries and crisps?
Shape is important because it affects how efficiently potatoes can be cut, how much usable product is produced, and how consistent the final product looks and cooks.
For French fries, long, oval or “brick-shaped” potatoes are preferred because they:
· Produce longer fries 
· Reduce waste by allowing more of the potato to be used 
· Improve yield, since fewer small or unusable pieces are cut away 
· Create a more consistent product that meets consumer expectations 
For crisps (chips), round to oval potatoes are preferred because they:
· Produce uniform circular slices 
· Ensure even cooking, since all slices are similar in size and thickness 
· Improve packaging quality and appearance 
· Reduce breakage and uneven pieces during processing

7. What problems can high sugar levels cause during frying?
High sugar levels cause fries to brown too quickly, resulting in a dark or burnt appearance and an undesirable taste.

8. Why do processing companies reject potatoes with soil and stones?
Soil and stones can damage machinery, increase cleaning time, and cause defects like bruising. This increases costs and reduces efficiency.
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