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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.
For high grades use examples and illustrations where appropriate. 
	
i	Enzymes are very specific; each enzyme works on: 
	a) only one substance
	b) more than one substances
	c) all the substances 
ii	Fat soluble vitamins are:
	a) vitamin C and B complex 
	b) vitamin A, D, E and K
	c) vitamins B1, B2, and B3 
iii	Mild deficiency of vitamin A may result in: 
	a) a characteristic eye disease
	b) joint tenderness
	c) retarded growth 
iv	One of the functions of vitamin C is to: 
	a) maintain integrity of membranes
	b) increase resistance to infections
	c) prevent night blindness 


v	Which of the followings is good source of vitamin D? 
	a) Citrus fruit
	b) Tomatoes
	c) Exposure to sun 
vi	The good sources of vitamin E are:
	a) whole grains green and leafy vegetables 
	b) apples and bananas
	c) butter and margarine 
vii	Which of the following vitamins is important in blood clotting? 
	a) Vitamin A
	b) Vitamin C
	c) Vitamin K 
viii	Deficiency of vitamin B6 can result in: 
	a) nausea and vomiting 
	b) dermatitis
	c) mental disturbances 
	For this question, actually both b and c could be correct as B6 can cause skin rashes 		but c has been selected here due to the fact that in adults, depression, confusion, and 		seizures can be a consequence of vitamin B6 deficiency.
viii. A deficiency of folate can result in: 
a) neural tube infection in newborns 
b) skin diseases 
c) infections 

ix. A deficiency of which of the following minerals can result in osteoporosis? 
a) Calcium 
b) Chlorium 
c) Chloride 
Note in the text and in this question, should this not be Chromium and not Chlorium as Chloride is referred to separately.  Also in the text it refers to glucose metabolism which is a function of Chromium ??
Q: 2: Give short answers to the following questions: (18) 
I. What are the good sources of vitamin D? 
Vitamin D3 is produced in the skin from 7-dehydrocholesterol by UV irradiation, so one of the main sources for the body is by exposure to the sun.  As a population, we do not spend as much time outdoors like we used to do previously so it has become more difficult to obtain the daily required level from this source.  Eating foods with a higher level of vitamin D would be the second option, sources include oily fish, egg yolks and butter.  If this is not possible, and in some cases for vegetarians and vegans, they may need to take a supplement.  Vitamin D3 is cholecalciferol, the source for supplementation is the lanolin from sheeps wool. This is therefore suitable for a vegetarian but not a vegan.  Vegans should consume ergocalciferol (D2) which is synthetically produced.  However, there are now some plant-based sources on D3 that are being produced in the industry and are starting to be seen in some supplements on the market.  This is mainly due to the ongoing debate about the availability of D3 vs D2.

II. Outline the functions of vitamin K in our body. 
There are several forms of vitamin K but the one most typically used for supplementation is vitamin K1 (phylloquinone).  Vitamin K2 (menaquinone) is starting to be seen in supplements more frequently due to a pending EFSA claim on the function of the heart and blood vessels but it has yet to be established as the ‘required form’ of vitamin K. 
 The main functions are as a coenzyme in the synthesis of fatty acids and glycogen, bone clotting and bone formation.  There are two authorized EFSA claims for vitamin K for blood clotting and maintenance of normal bones. (http://www.efsa.europa.eu/en/efsajournal/doc/1228.pdf), this refers to vitamin K1 as there is insufficient evidence currently for K2.

III. What is vitamin B1? Why it is important for our body? 
Vitamin B1, thiamine is vital for the normal functioning of the nervous system and metabolism. The forms used for fortification are thiamine HCl which has a potency of 74.74% and thiamine mononitrite (potency 79.44%).  It is required for the metabolism of carbohydrates but also fat and alcohol.  It is involved in the citric acid cycle and for the production of ATP.  Due to its involvement in the ‘energy producing’ metabolic pathways in the body a deficiency will affect the major energy requiring organs such as the nerves, heart and kidney.

IV. What is the main difference between fat-soluble vitamins and water-soluble vitamins? 
The difference is mainly attributable to their physical properties.  Vitamins A, D, E and K are the fat-soluble ones and are therefore not soluble in water.  They can be added to applications such as beverages by producing encapsulated grades which make them ‘water dispersible’.   When the fat-soluble vitamins are consumed excess quantities are not excreted by the body like the water-soluble ones and can be stored in the body (in the liver and fatty (adipose) tissues).  Because the fat-soluble vitamins can be stored, it is important that they are not consumed in excess via supplements.

V. How is vitamin B9 important for us? 
Vitamin B9, folic acid/folate is important for the growth and reproduction of all body cells, including red blood cells.  Folate can be found in a number of food sources including legumes, eggs and some vegetables.  Folic acid, the molecule that is typically used for fortification is synthetically produced.  Vitamin B9 works with vitamin B12 and vitamin C to help the body break down, use, and create new proteins. It also helps to form red blood cells and help to prevent anemia.  It is particularly important for women to take a folic acid supplement prior to conception, during pregnancy and during lactation.  It can help to prevent birth defects of the baby’s brain and spinal cord.

VI. What are the recommended doses of folic acid for women, before conception and after pregnancy? 
The recommended daily dosage before conception is 400 micrograms, during pregnancy it is 600 micrograms and during lactation, 500 micrograms.


Q: 3: What are the functions of vitamins and minerals in our body? (7) 
The word vitamin originated from the term ‘vital amine’ because it was determined that these nutrients were essential for the body to function correctly.  Along with a number of minerals, they are essential for the functioning of the various metabolic pathways in the body.  There are a number of water-soluble and oil-soluble vitamins that have been identified and a group of ‘bulk’ minerals including calcium, magnesium, iron, zinc and trace minerals such as chromium, iodine, manganese, selenium that are required.  The minerals tend to be classified by their nutrient requirement (mcg vs mg).

Casimir Funk1 is considered to be the ‘father of vitamin therapy’.  He is attributed to have coined the name vitamin, as mentioned above.  In 1911 he identified the dietetic factors where a lack of consumption will cause the 'deficiency disorders'.  Examples include human beri-beri (vitamin B1), scurvy (vitamin C) and rickets (vitamin D).

Each vitamin or mineral performs specific functions and in some cases are required in conjunction to ensure that the body is working to its optimum.  For example for bone health a combination of calcium, magnesium, phosphorous and vitamin D are required.

Examples for some vitamins and minerals are as follows (not all listed):
Calcium
Builds and protects bones and teeth. Helps with muscle contractions and relaxation, blood clotting, and nerve impulse transmission. Plays a role in hormone secretion and enzyme activation. Helps maintain healthy blood pressure
Copper
Plays an important role in iron metabolism and immune system. Helps make red blood cells
Niacin (B3)
Helps convert food into energy. Essential for healthy skin, blood cells, brain, and nervous system
Biotin
Helps convert food into energy and synthesize glucose. Helps make and break down some fatty acids. Needed for healthy bones and hair

There are a number of established health claims approved by EFSA (European Food Standards Agency) and these can be referenced at the following link.
https://ec.europa.eu/food/safety/labelling_nutrition/claims/register/public/?event=register.home

Adequate intake of vitamins and minerals should be sought through food but in many situations this is not possible so fortification (voluntary or mandatory such as in flour) can be used.  This is regulated by RDA levels and legislation to guide on how much of each nutrient needs to be added.

Ref 1: Piro, Anna & Tagarelli, Giuseppe & Lagonia, Paolo & Tagarelli, Antonio & Quattrone, Aldo. (2010). Casimir Funk: His Discovery of the Vitamins and Their Deficiency Disorders. Annals of nutrition & metabolism. 57. 85-8. 10.1159/000319165.
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