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FATS € OiLs

e Fats € Oils are the type of Simple Lipids.

® They are the iviesters of Falty Adds € Gilycewl.

® They are olso known 0% Triglycevides.

® They are generlly insoluble in water but Soluble in Oganic Solvents.
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FATy Acps

e Faliy Adds are long chain hydrocarbons, thot Containg  carbowylic acid

Qrovp o the end

® Falty Adds are of two types
@ Solvrated Fatty Adds ( Lavic Acid , Palmitic Add)
@ Unsalurated Folty Acids, . (Qleic Acid)

GLvceroL

e Glyeesols are nothing but the type of Alcohol .
® Tis TupAc nome is Propane -1,2,3 - twiol.
® They @mbines with Foly Adds fo giue Fale £ oils.

VIDEOS : ) IMPERFECT PHARMACY



Types OF Fa1/Ouns

They are of generally two fypes
O Simple Fats] oils
@ Mired Fols| Oils

SIMPLE FAT/Ous
When Glyeewol Combines, with 3 same Fatty Acida then resultant Tniglyceside

ls known as Simple Fat/on.
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Mixep Far/OL
When Glycewl combines, With 3 dileent Folty Acids, fhen resultant tglycenide
Is known as Mixed Fot/ Oil .
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DiFrerence Between FAT <€ Ous

FaATs Ois
® fols are Genenlly solidsor | @ Qils are liguids ot foom
Semi-solids at room temp- temperature,
® Fots conlains lasge amount | @ They contain large amount
of soluroted Falty Acids Of unsaluroted Faty Acid.
® They have high Metting ® They have low Meiting
Point 7 20°C Point < 20°C

® They are more stable ® They are less stable .

® Source : Mainly Animals ® Soure: Moinly Plants.

¢ No Dovble Bond ® Have Double Bond

® Example : Bulter, Cream ® Example : Coconut Gil, Olive Oil.
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|Rsnc-noms OF FAT@ On.s_—l

Fols € Oils gives ﬁ)lloming chemical reacions -
O Hydrolysis
@ Saponification
® Hydrgenation
@ Hydrogenolysis
® Randdifiaation
© Dnying

©_Hvorowysis
® Hydrolysis of Fols € Oils involues breakdown of Hrigiycenides, into
Glycewol € Foy adde through the addition of water
® In human body ,they are hydriysed by enzyme (alled Lipase , found
I digestive fract of bedy.
® The Gilycerol & Falty Acde produed are furthes melabolized for enerqy

through various biologianl process.
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@ _SaponiFicATON
® Saponification Is also a type of Hydwlysis.
® T is the process of convesting Fabs 2 olls into Seap € Gilycesol
hrough  Hydrolgsis
® When Fals € oils are hydrolysed in the presence of shong bose
ke Naoy or koH , they produe Qlycesol € Soap (salt of Folty Acddg)
e The proess is also known 0% "Soap Formotion '
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(®_HvoroaENATION
® Hydrogenation s the proess of convesting Unsaturated riglycesices. o
sofurated one by adding hydrogen in the presenee of mefol @ialyst € Ni).
® The protess is used for onvesting Oils into Fos.

CHa =0~ C=(CHs)y - (H = CH ~(CHs)3 - (Hs | Glrﬂ-g-(mﬂmﬂ'l!
CH-G-E- C(OHa)y —(H= CH —((Ha)3 — O ::q_;" l}l'ﬂ-ﬁ—(@l!}lc(ﬂ!
tng-o -g-(cus); = (= H=(0a)y ~CHy r!ﬂ.-u-g-(‘m.)m s
((Glyerwl Tiokeate (Vegetable OII) ) (Glyeerl Trideate CFat) )
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@ HyOROGENOLYSIS

® Hydrogenolysis olso known as Hydrogenation involving Cleavage.

® Hydrogenolysis involues breakdown of Fal2 € oile, info Glyewl < long
chain primary alwhole in the presence of coppes chromite (t:ltu%s{'
vsing hydrogen ot high tempemdure .
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® RANCIDIFICATION

When Tots & Oils are exposed to Neat, light , ais ov Maisture , they
develope unpleasant 0dous € Sous fatte , the phenomenon is known as

Rancidity .

Rancid Qils are not nzumable .

Rancidity is mainly cused by two types of reactions :

Oxidation

+ Tt ocwrs, dve to the oxidakion of Carbon- Girbon double bonds

in fats € olls 1o produce volalile Carboxylic Adids .

Hydrolysis

+ Tt involues hydrolysis of fats £ oils to prodwe Fatty Acidy
£ Glycesols that are responsible for unplensant faste.
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© Dryne

® (hen highly unsalurated Qils exposed fo ars, they undergo Oxidtion
4 Polymerizotion fo fom a thin watesproof film , Such oils are known
as qumﬂ Oils and the readion is vefesed ag Dying -

® linseed Oil . which is sich in lindlenic add is a cmmon drying oil
used in Oil- based paints .
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| ANALYTICAL CONSTANTS I

The vanous analylical constants fos Fots 4 Oile are given below
® Add Valve
@ Saponification Volve
® Estes \olve
@ Todine Valve
® Acetyl Volve
® RM Valve

@ _Acio VALE

® Acid Volve s defined 02 no of mg of koH required to completely
Nevtralize free falty acide present o 1 gram of fat - Oil.

® Nomally, Fiee falty adde are also present in Fobs] Oils , when they
kept stored for longer pesiod of dime.

® Add Vol is simply measure of FFF ( Free Foly Adds) poesent in fa}
o7 Ois.

® Tt is olso known as Acid Numbes.

® Nommally , vefined oils shoud be free from any foee folty acids .

Prindple

® The Add \olve is delesmined by titoking the Fat/ Oil againat kot /Naod
soldtion Using Phenolphthalein as an indicatos.

® 10 gam of somple s dissolved in S0 ml mixivre of equal volumes of
Ethanol € Ether in the @mnicol Flosk.

® Titote the above soluion with 04M koW soluion using phenclphthalein indicalor
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+ KOH/ NaOH
( Thant)

Phenolphtholein
Sample
Ethanol + (Ether)

Calalalion
Acd valve can be @lolded using &ﬂowing. equation

Acp VAWE = Viaow X N % 61
1]

Here, Vnaon = \olume of NaoH (Titrant) used
N = Normality of Naoq sol-
W = Weight of sample (q)

SIGNIFICANCE

e Add volue meosures the amount of Fee Folty Acids which have ben
libercted by hydolysis dve to air, mastue etc.

® Highev acid valve indictes that giuen sample of Fals oil are of low
Quolity € stored under jmproper condlition.

® Edible € Phamaceutical oils should be free fiom acidity .
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@ _SApoNIFICATION VALVE
® The tem saponificotion stands for * Soap Making '
® Saponification Is defined as number of miligrams of koW requited to
convet 1 gram of Fot/Gil into Soap.
o Tt is also known as Saponifiolion Number .

_Principle
For the detesmination of saponification valve , we peformed two {itmlions °
® Sample Tration
® Blank Trration

SAMPLE_TITRATION |

e Tirst we add an exess amount of Alwholic koH 0 @ known quality
of oil for soop formokion in the conical flask.

® Aes Saponification , the remaining KOH is detesminad by Hitroding

tt aqainst a standard acid (Ha) .

? * HCl

» Indicatoy
KOH ( Exress)
Sample. ( Fat/ Qil)
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BLank TiTrATION

In blank Titration , we perform the same 4ittation as previovs one
but without sample .

» HCL

+ Tndicalos
kOH

Detesmination
Saponification volue o be detesmined Using following formula

SAPONIFICATON VAWE = 98-S X ( Buar - Ance)
W

Here Bua = Volume of Hel consumed in blank Titradion
Ana = Volume OF Hcl consumed in Acval (Sampe) Titration .
W = weight of sample foken.

SIGNIFICANCE

o & indictes length of carbon chain of Falty acids , Higher the S-V-,
Shoes the acid chain puesent in oil ox fat.

o T also giues iden Gbout Average Molecar Weight , igher the 50
MPERFEC!

lower its Molewlar weight .
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@ Ester VAWE

® Tt is defined as number of miligrams of koH fequired fo saponify
the esters in 1 gram of fat o ail.

o Tn simpe words , difference between Saponifiction valve and aad
Valve gives the estes volve.

Principle
® Ester volve is detesmined In fwo Steps.
® First we perform the titration fo detesmine Acid Volve.
® Then we pesfom the 4Htration fo defesmine Saponification Volue .

Deteamination
Estes value @n be detesmined using following equakion -

Ester VAWE = Saponifiation Valve = Acid Valve

SIGNIFICANCE
® Ester valve s a measure of the amount of esters, present -in a fat
ov oil.

& :ﬁ\ The anolysis of fobs 4 oils , ester valve is significant - paticlary
In industvies fike food € cosmelics | where sensowy charactenistics Of
products are il .

® High Ester valve may indicote a higher conentrotion -of Flavous o
Fogwanee .
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@ TopiNE VALUE

® Todine volve is simply defined as number of gums of jodine absomber]
100 gram of for o ol

® Fach oil has its spedfic Todine Number,

® Tt measuvies the degree of unaauration of oil [ fat.

_Principle

® Todine number is defined by Wijs Method .

® The 0Oil /Fat sample token in CClu (Cabon Tetrachiowide) € then irented
With excess amount of iodine - monochlotide solotion in Glacial aetic acid .

® Now the femaining lodine monachlovide. s treated with potassivm Todide

® The liberated iodine is then fitrated with Sodium Thiosuiphate. solotion .

® The same proess fs aquin fepeated @r blank Titrakion without 2ample

® Starch solvkion is used as indicatos.

NGa$205 Nas$a0s
— Fat{ il
— 1[I Il
CCly CCly
CHscoon CHsCOOH
k1 KL
Stasch Tndicotos Starch Indicator
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Detewmination
Todine valve an be detesmined by vsing gjuen formula :

(B-S) X N X /2.63
Topine Vawe = T

Here, B = Volume Of thiosulphale fos Blonk Titration
S = Volume of hiosulphate for Somple Tirokion
N= Nomolity of thiosulphate solution
W= Weignt of sample (g)

SIGNIFICANCE

e Todine volve meosures the degree of unsaturation of qils .

® Greolre the iodine volve , more will be unsaluralion € highes the
suscephivility to oxidotive fancidity.

® Low jodine number s desisable in ils.
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® Acery VAWE

o The Acetyl volve is defied as miliqrams of ko required fo
Nevtralize the acelic acid podveed when 1 grm of Fat /oil is
Ocelyloted with  Acelic Anhyckide -

o Tt basicolly indicates the number of free hydroxyl grop present in -he

Substance .

ali .
Fat| 0il + Acetic Anhydvide fohene Acetic Aad

_Prinple

e Fisst we acelyloling the ofl with a measuied quantity of ‘acetic: anhydride
in wakes € boil the Solution.

® Afer that we fitiote the above 2ample with sfandard koH sclution.

® Another titrolion is pesfoom fow a normol fak[ ol with adding the
Acelic  Anhyduide Solution .

KoH Koy

Aceryaten Far S P
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Determination
The Acelyl Volve can be coleviated by given fomula :

1235 (b-a)

ACETyL VAWE =
I338-q

Here, b= saponificaion valve of acelyloted substances,
0= saponificaion volve of Fot sample

SIGNIFICANCE

® Acelyl Volve is the mesure of number of OH groups pesent in Fat/oil.
® Ineased number of Acetyl Valve Indicates more amount of Free Folty
Acids.
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RiecHerT - ME1ssL (RM) Vawue

® The Reichert - Meiss| value is the number of mililittes of 04 N ko
lequired to neutrlize the soluble, volale fokty acds devived {rom
5q of Fat o oil.

® The RM valve indicotes the amount of soluble vololile Falty Acids
present in a gien ample of Fot[ Onl.

_Principle

e The Fat is fivst saponified by heoling with Gilyeesol Sodium hydroxide
Solution € then split by treotment with dilvte sulphugic acid

® The liberated Vololile ocidz are immediately steam dishted € then
ndengode .

® The soluble volole acd is then fiered out £ eshimoted by
fitrotion with stondard Sodium Hydroxide (koH) solution .

; ko
Volohle falty
Acicly
Volotile Falty :
Aclds
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Detesmination
RM Valve @n be olovated by using gven formulq -

Volume of 04 N kOH reg- to nevlmlize volatile F-A-
Weight of Fot sample Cin groms)

RM Vawe =

SIGNIFICANCE

® RM Valve is vseful in testing the puuity of butter since It onting a
qood  concentration of volohle Foy Acids .

® Butter hag RM Volve of fonge 25-30 while it is less fos most ofhes
edible oils.

® Thus, any aduteration of butter con be eily fested by RM Valve .
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