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l.a. i, What is the major component of edible fats and oils?

............................................................................................................

............................................................................................................

............................................................................................................

iii. Identify to which w, series the following fatty acid},\belongs to.

B N e N NP

............................................................................................................



iv. Write the short hand notations for compound P that use numbering

1. from methyl end

...................................................................................................

..................................................................................................

................................................................................................

(25 marks)

i. Give the structure(s) of monoglyceride that could be formed in the following reaction.

GHZ0H
CHOH + CHg(CHy);(COOH

|
CH,OH

............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................

............................................................................................................

il. Give the short hand representation for the following triglyceride.

€Hy ~ 0 - CO - (CH,);4 - CHy Palmitic acid residue
How

CH-0-CO-{CH,}; - C=C -(CH,),~CH, Oteic acid residue

CH, - O - CO - (CH,}y5~ CH, Stearic acid residue

............................................................................................................

............................................................................................................



iii. Give the product(s) that you expect when the above triglyceride is heated with
NaOH.

............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................

-----------------------------------------------------------------------------------------------------------

(30 marks)

i. What is meant by the term “Autoxidation” of fatty acids? Give two factors that
affect the rate of autoxidation.

............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................
.............................................................................................................
............................................................................................................

...........................................................................................................

ii. Give two possible primary oxidation products from oleic acid.
CH3(CH,);CH=CH(CH,),COOH

’Oleic acid

............................................................................................................
............................................................................................................

............................................................................................................



iii. Give two factors which affect the melting point of fats.

............................................................................................................

......................................................................................................

iv. Arrange the following triglycerides in the order of increasing melting point.

P O P
SR = R
P P P
(a) (b) (c)
Where P- Pamitic acid- 16:0, O - Oleic acid- 18:1 (n-9), Lun — Linolic acid- 18:2 (n-6)

.....................................................................................................................

........................................................................................................................................................................
........................................................................................................................................................................
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........................................................................................................................................................................
........................................................................................................................................................................
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........................................................................................................................................................................
........................................................................................................................................................................

....................................................................................................................................................................

(45 marks)



2.a.  i. What does each of the following parameters tell about the quality of the 0il?

Parameter Quality of the oil

1. High iodine value

2. High free fatty acid content

3. High refractive index

ii. What is meant by saponification value of an oil.

(20 marks)
b. A fat contains the following triglyceride as the main ingredient.
i
CH;—0—C—{CH,}— CH,~—CH,—({CH,),— CH,
CH— 0—C—{CH,},— CH==CH—{CH,);— CH,
CH— 0O~ - (CH,}— CH~ CH~ (CH )~ CH,
o

Y

i. Estimate the saponification value of this fat. Molecular weight of the glyceride — 748
g/mol. [H=1; O=16; K=39]



............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

(20 marks)
c.i. What do you understand by the term “splitting “of fats?
ii. Write a balanced chemical equation for splitting of fat (A) given in part 2 b.

(30 marks)

d.i. Give two value added products that could be obtained from Fatty acids.

................................................................................................................

...............................................................................................................



ii. What do you understand by the term “interesterification?

..................................................................................................................

..................................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

................................................................................................................

....................................................................................................................

il. Give three products that could form from the following reaction.
S Interesterification
EO —_— B e T G o
Ln
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Triglyceride »
Phospholipids and Glycolipids

(n-3) or w3

1. 20:5(n-3)
2. 20:5(5¢, 8c, 11c, 14c, 17¢)

(52, 8z, 11z, 14z, 172)-5, 8, 11, 14, 17-eicosapentaenoic acid
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2.a.

i.

ii.

iii.

iv.

ii.

Oxidation of double bond present in fatty acids of glycérides by ‘atmbspheric
oxygen, :

e Concentration of oxygen present )
e Degree of unsaturation of lipids
* Exposure to light Temperature of storage &-Any‘two

¢ Presence of antioxidants and peroxides
¢ Nature of packing materials

2 et = CH (CHg) gCooH
Mgl gGH = EH=CREERAT6 3
OOH .

: n. o9
CH3 U6 CH=CHCH (EHal3 CooH
OOH
o q 8 ' > Any two
CHg (CHp)z CH=CH CH (cHz)pCeoH
©OH
iy |
CH,(CHz)g EH- CH= CH ()3 CooH )
w lo 94

Degree of unsaturation
hydrocarbon chain length of fatty acids

Refer page no: 35

High iodine value — High Unsaturation

High Free acid - Poor quality oil/ incomplete refined/undergone hydrolysis/
adulteration

High Refractive index — Adulterated; high unsaturated fatty acids.

It is the number of milligrams of potassium hydroxide required to saponify 1 g of
the sample.



i.  To saponify a triglyceride, 3 moles of KOH needed. I.e. One mole of Fatty acid
reacts with 3 moles of KOH.

i.e. 748 g mol-1 needs 3x56g mol-1 of KOH.

1 g will require %i x1g=0224g KOH
Saponification value — 0.224 g x x 22008 _ 994 mg KOH
iih ?'*a“ —g - (CHy )y CHCHg (CHa)a 3 ‘cH;@H
CI’.H o‘o Lo (CHo)zcH=CH(HICHY 4 310 =S C‘Hoﬂ +
CHg-0-& — ()5 CHp (CHa)5CHg CHOH

o]
H-0-&-(cHa))otH3

Ho0- - CCHglgCH =CHCHA)FCHg

o
H-0-% ~(cH) 11 CHa

i. Value added products from fatty acids are soap and Biofuels.
ii. Interesterification — refer page no. 111
e Interesterification is a chemical reaction that induces the rearrangement of
fatty acids within and between triacylglycerides.
e Interesterification is an acyl — rearrangement reaction on the glycerol
molecule.

ii. Melting point

i st m\aesiéﬁ&?iccrnon o st |
6 —> Ese + o F

Ln o
st °
“n (s ]
o 0

v - _‘d
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