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Methods for Determin~ the Chemical Charaoteristics 
ot Cod- ver 011. 

Part I. The Determination of the Iodine Number 

By W. Wesley Stewart 

Introduction 

All oils have certain definite charac~eristics wh~h oan 
be used to identify the oil. !base properities are also use~ 
in grading an oil, as their values give soma indication as to 'the 
oonditio~s under which the oils have been prepared and also as to 
the quality of the oil obtained. For this reason it is necessary 
that methods are investigated whioh are suitable to determine the 
characteristios of cod-liver oil. These methods should be such 
that they are as t1me saving as possible, give results that oan be 
checked and the acouraoy of the method known. 

The writer ha.a. investigated some of the methods that are 
found in the literature which are suitable to determine the iodine 
number and the aa1d value of cod-liver oil. The results of this 
inveètigation are given in this report. 

The iodine number of an oil gives the number of grams of 
iddine absorbed by 100 grams of oil.. -Thus, if a cod-liver oil is 
reported to have an iodine number of 160, that means that 100 grams 
of oil absorba 160 grams of iodine. 



MS Reporta Biol. Board 2 

CQd-liver oil is a mixture of glycerides of many un­
saturated acids. If iodine, in some suitable form, and the oil 
are mixed under favourable conditions, the iodine is absorbed. 
Tba ~odï~ forms an addition product with the unaaturated 
glyceride. A simpl~ case of the additipn ,reaotion can be 
illustrated thus:- -cr = ~ - + I.,, - ) - .i: -~ -
Therefore the iodine number gives a value !t the degree of un­
saturation of the glycerides and the unsaturated acide present in 
the oil. 

mie iodine number oan indicate the quality of the oil, as 
, if the dod-liver oil has been prepared from fresh livers in a 

sanitary manner , the iodine number of the oil shOù.ld be high; but 
if the ail or liver has been exposed to conditions tha~ promote 
oxidation the iodine number will be lower. Oxidation reduoes the 
degree of unsaturation of the oil by tn_e formation of saturated 
bydroxy and other oxidation compounds which reduces the quality of 
the cod-liver oil. 

There are two wéll known volumetrie methods for de~ermining 
the iod1ne number of an oil~ the Wijs method and the Hanus nethod. 
The W~js method is reoommended by the Committee of Analysis 
appointel the Direator of Oil and Fat Researoh in En.gland (1), 
also by the A.a.s. Oommittee on Analysis of Commercial Fats and 
Oils (2). The!- Hanus method is the official method of the A.O.A.c. 
( 3). 

These two volumetric methods were investigated for determin­
ing the iodine number of ood-liver oil as theyare the ones that 
are most oommonly used for the determination of this property of 
oil, although further work on this problem may well be oarried out 
investigating some other methods whieh are more rapid to carry out 
or which may be better suited for determining the iodine number of 
aod-liver 011. In this respect a gravimetria œthod by Toms '4) 
whioh is based on . the absorption of bromine vapour by the oil, may 
be well worth investigating. The writer made some rough experi­
ments on this method which 4seemed to indioate that sàtisfaetory 
results oould be obtained by a method whioh is muah less diffioult 
than either of the volumetrio methods. Unf ortunately time did 
not permit a thorough investigation of this method. 
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E;Perimenta1 Work 
1 THE SS METHOD 

Reagents Neoessary 

1. O.IN S<><iiu.m thiosulphate whi<:h has been standardized by 
~ oonvenient method. ·, / :r • 

2. 1% Staroh solution for a.n indioator. I added 2 grams 
of soluble staroh to 200 grams of boiling water. 

3. 15%:' Potassium Iodide Solution (KI),. 

4. W)js Solution. 

5. 1.6% solution of Potassium diohr:omate to be used as a 
eolour standard. 

Preiaration of W!_~ Solution 

Dissolve 13.0 grams of rasublimed iodine in 1 litre of pure 
glacial aoetio aoid (99.5%), which does not show any reduotion to­
ward totassium dieromate and H2so4• The solution may be baated to 
dissolve the iadine. Titrate a portion of this solution with O.IN 
Na2S20~· This will give the halogen oonoentration of the original 
solution. Set aside about 25 oo. of the iodine aoetio aoid solution. 
The -oolour of this solution is dark brownieh red whioh is oharao:ter .. 
istio of all solutions oontaining free iodine. In1x> the remainder 
of the iôdine aoetio aoid solution pass washed and dry chlorine gaa. 
(The gae was washed by bubbling it through oonoentrated H2S04 ). 
The ehlorine is passed into the solû~ion until the original thio­
sulphate titration is jtÎt doubled. As the ohlorine passes into 
the solution one oa.n no oe the ooiour ebanging from the reddish 
brown to a reddish orange. Wb.en the oôlour approaohes the reddish 
orange, a sample of the solution is withdrawn and its oolour matohed 
in an ordinary pH oomparator blook with the oolour of a 1.6% 
potassium diohromate solution. When the halogen content of the 
ohlorinated solution is just double the halogen content of the 
origirufl.n§olution, the oolour of the wija solution matohes the oolour 
ot the7~o~assium diohromate solution. I~ an exoess of ehlorine 
passes into the solution this excesa oan be neutralized by adding 
some of the original solution whioh was set aside. When both oolours 
matoh eaoh other some 'of the Wijs solution is withdrawn in a pipette 
to whioh is added 15 oa. - 20oc. of 15% KI and 100 oo. of water, 
whioh has been boiled and oooled. and then titrated with O.IN sodium 
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thiosulphate to see if the halogen oontent of the WiJB solution is 
exaotly double the halogen content of the original solution. 

In pipetting the solution it is adYtsable to use a long 
length of ru.bber tubing as a mouth pieoe, as WiJs solution (and 
Hanu.s) is very purrgent and eorrosive. \.After using a pipette, 
air is blown through it to expel all the fumes and vapours). 

The prepared WiJs solution should be kept in a dark plaoa 
or in amber ooloure~ glass stoppered bottles at a temperature about 
equal to the temperature of the room at the time of determining the 
I n~bers. ~he solution deterioratee on-standing and ehouJ.d not be 
üsed after more than one -month old. 

Preparation of the Sam»le of 011 

The reao-tion of the absorption of the i ddine by the oïl. de­
pends upon the concentration of the iodine present. In ordàr that 
the reao-tion will go to oompletion a definite amount of iodine must 
be present in exc~ss. The amount of Wijs solution used in eaoh 
determination is 25 cc.. Therefore a sam_ple of oil muet be used ao 
that the axoess iodine in the solution a~ter the reaotion 1s o-om­
plete is about 5o%,GO% of the amount of iddine added in the 25 oo-. 
o'f w13s solution, that is, about 100% ; 150% of the emount or the 
iôdine absorbed by the oil~ . It ia therefove neoessary that a pre-· 
liminary estimation of the iodine value of the oil be determined by 
the method which is desoribad later, so that the proper amount of 
oil is used for the aoeurate determination of the iodine number -of 
the oil, so that in this determination the iodine that is added 
will have a i concentration a~ statèd above. The sam~le of oil is 
weighed in a sma11- weighing bottle; by mee.na of a. sma:p. glass rod, 
whioh ha.s also been weighed in the weighing bottle; the oil is 
dropped into a olean dry 500 oo. glass stoppered bottle which oon­
tains 15 - 20 oo. of OliTorotorm. From the differenoe in the 
weight of the weighing bottle of oil before and after the oil has 
been added to the reaetion bottle, the weight of the oil is oal­
oulated. It was found that by dropping the oil from the small 
glass rod, time was saved, as by aounting the drops of oil added, 
a alose eetiÎil.a.te of the amount of _oil being added was obtained. 
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Time of t he Reaotion 

The iodine number of the oil that is obtained by this 
method depends on the time in whiah the sample of the oil is in 
aontact with the Wijs solution. To obtain the maximum value, 
that is, when the saturation of the unsaturated aompounds in the 
oil by the addition of the iodine is complete, it is neoessary to 
determine the time of the reaction. 

The time of the reaction of the Wi~s method was determined 
by following the proaedure which is given in the next section; but 
varying the length of time that the sample was allowed to star.d in 
oontact. with the Wije solution. The following results were 
obtained:-

Time Iodine Number (Wi;1s Method) 

t hour 170.5 
l n 171.4 
J..-!h6urs 171.6 
2 u 171.4 -
3 n 171.6 

From these results it oan be seen that the maximum val'\ll 
for the iodine number· of cod-liver oil is reaohed in one heur 
wb.en the Wijs .method is used. 

Prooedure for Determininf the Iodine Number of God-liver 
- oil by t e Wijs Metliod 

Add 2.5 ac. of wij~ solution to the samtl.e from a pipette. 
li!Oisten the glass stopper with a drop of KI solution so that no 
iodine or chlorine is lost, but do not let any KI run down into the 
bottle. . Allow the bottle to stand for one hour (the reaotion ia 
aomplete tor aod-liv~r oil in this time) in a dark place at a uni­
form temperature, whioh should be about the same temperature as the 
air a.round the benoh where the solution will be titrated. At the 
end of this time add 15 oa. of 15% KI and 100 o~. of distilled water , 
washing all the iodine from the stopper and aides of the be>ttle. 



MS Replr.Ots Biol. Board 6 

Titrate the excess iodine immediately with standard 
O. I N Na2s2o~; add quite rapidly and shhke constantly. When the 
dark ooiour changes to a yellow add the staroh as an indicator, 
then titrate to the iodine staroh end point. Shake violently so 
that any iodine absorbed by the CH.Cl..!Will be taken up by the KI 
and this react with the Na2s2o3• Runvtwo blanks at the same time 
as lietermina~ion following the above procedure with the exception 
of adding the oil to the solvant. 

Method of Calculating the iodine Number by the Wijs Method 

To illustrate the method of .oalculating the iodine number 
a sample set of observations are given. 

50.10 cc. 
33.90 
1.58 

32.32 

Standardization of Na2S203. 

50.10 oc. 
32.32 
17.76 

I No. 

171.3 

1 oc. of Na2s2o3 equivalent to 0.01401 grams of iodine. 
cc. / Iodi:re number = 32.32f Na2S203 X 0.0140lgm. I ca. Na2S203 X 100 

o .-14a~ gm. of oil 

;: 171.3 

The error in the iodine number due to the reading o~ 
instruments is less than 0.3%. 
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. THE HA.NUS METHOD 

Preparation of the Ira.nus :Solut~on 

Dissolve 13.0 grams of' resublimed iodine in 1 litre of 
glacial acetic aoid (99.5%) which shows no reduction wi~h dichromate 
acid KzS04. The solution may be heated to dissolve the iodine but 
must be oold before ad.ding bromine or titrating. Set aside 20-25 ce . 
of the original solution. Titrate the original solution with O.IN 
Na2S203 to find the halogen content. Add enough liquid bromine to 
exaotlJ double the original halogen content, about 3 cc. of bromine 
~e su fiaient. Take a definite portion from the Han.us solution an:l 
add 15-20 oo. of 15% KI solution, and 100 co. of water (whioh has 
been boiled and oooled), then titrate with O.IN Na2s2o~. The halàgen 
content of the Kanus solution can be adjusted veryeasily by adding 
more bromine or original solution, aooording to what may be required . 

T:œ. lfa.nus solution is kept under similar conditions as the 
Wijs i:n-lution, but it does not deteriorate so rapidly. 

Preparation of the Sample of Oil 

The method as outlined i n the Wijs Method for preparirg the 
sample 1s used for the Ranus Me~hod . 

Time of the Hanus ezhod . 

As in the Wijs Method the time of the reaction of the Hanus 
ethod was determined following the method whieh is. outlined in the 

next section. The following results were obtained. 

œime Iodine Number (Hanus M.ethod} 

' 

t hour 167.5 
l n 188.9 

li heurs 170.2 
2 tt 170.1 
~ n 170.2 

.. With the Han.us solution the maximum value of the iodine 
number of ood-liver oil is reaohed in li hours . 
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Precedure. for Determining the Iodine Number of Ood-liver 
ôii by thë Hânus Method 

The 'method is the same as in the Wi3.s method, exoe:pt 
the time of reaction Ut longer, being it hours. in this case. 
Also , during the time of reaotion the bottles containing the 
sa.m.ples should be ,· .shalcen oocasionall.y, about once every 15 min~es. 

Oomparison of the Iodine Values of Ood-liver Oil as Obtained 
by the Wija and the Hânu.s Methods 

Stewart and Banerjea (5) have shown that in a compari~ 
son of these two methods the Wijs solution and the Hanus solution 
ahould have the same concentration of halogen; a.1:so that the halogen 
concentration of the final solûuion should be · exa=tly double the 
concentration of the initial solution. 

Two litres of N/10 iodinè solution was pre:pared by 
dissolving 25.386 grams of iadine in 2 litres of glacial acetie 
acid. The hal.ogen concentration of the solution was determined by 
titrating it with N/10 standard Na2S203 solution. The halogen 
concentration of this initial iodine solution in tenns of thio­
sulphate was: 10.00 oe. of iodine solution was equal to 10.05 oG. 
of the standard thio. solution. · 

From one litre of this initial iodine solution the 
Wijs solution was pre~ared by the method whiah has been given. 
The haJ..ogen aonoentration of the Wijs solution was adjusted so that 
i t was exao·tly double the hal.ogen cono.entration of the ini tia1 
iodine solution. mie halogen concentration of the Wijs solution 
gi ve1Lin térmS ot , ~e ~ of thiosül]tha tè .:_ was .. lQ. OO ~o. of the Wij~ solu­
tàon equalled 20.0800. of the standard thio. solution. 

With the remaining litre of the initial iodine solu­
tion the Hanus aolution was prep~rëd in the manner desoribed. Tm 
hal.ogen concentration of the Hanus solution was adjusted so that it 
was exaotly double the hal.ogen concentration of the initial iodine 
solution. For the -Hanus solution the haJ..ogen concentration was: 
10.00 O<l. of Hanus solution is. equal to 20.10 ac. of the standard 
thio. solution. 

The reu.ul ts obtained for the iodine number of a ood­
li ver oil by the Wijs method and the Hanus method, using the Wijs 
solution and a Ha.nus solution whioh have the same conoentration of 
halogen prepared in this manner gave the following results: 
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Wijs Method Ira.nua Method 

1. 171.2 170.2 
2. 171.3 170.1 
3. 171.3 169.8 
4. 171.4 170.:l 
Mean 171.3 170.0 

The average deviation :from the mean value in the Wijs 
method is less than 0.1%. 

The average deviation :from the mean value in the Hanua 
method is less than 0.10%. 

In both methods the error in the iodine number due to 
observations is less than 0.3%. 

The above results show tha the Han.us method gives a 
lower value than the Wijs method. This is in agreement with some 
of the results in the literature on these methods (6), but Stewart 
and Banerjea {5) obtained the same value for the iodine number by 
these methods. 

Discussion of the Results 

The Wijs and the Ha.nus method were oompared for deter-
mining the iodine number of ood-liver oil. It is round that the 

Wijs method gives a higher value for the iodine number than the 
Hanus me~hod. The iodine number of aod-liver oil used has a 
value of 171.3 by the Wija method and 170.0 for the Ra.nus method. 
Tlièretore in all cases tàl.en the iodine number of ood-liver oil is 
reported it is neoessary that the method that has been used to de­
termine this property be mentioned. 

The Wijs method only requires one hour for the reaotion 
to go to completion, while the Hanus method requires one and one 
half hours for the reaotion to be oomple~ed. 

!l!he Ha.nus method has an advan~age. over the Wijs method 
in that the Hanus solution is easier to prepare. 
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Both methods are as easy to c.arry out a.nd the acouraoy 
in eaeh is the same. !rhe· e:xperimental error due· to the 
observation of the readings is less th.an o.3f. The average devia­
tion :!rom the mean value of the iodine '.number, determined from 
four oonsecutive results, using either method, is less tha.n 0.1%. 

1. Eldson : 
2. 

3. 

4. Toms 
5. Stewart a.nd 

Banerjea 
6. Keu, R.H. 

Part I. 

Referenees 
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Analyst 53, 69, 1928. 
Indian J. Med. Researoh Vol. 15, 
687-94, 1928. 
i. Assoc. Ott. Agr. Chem. 5, 178-9, 
1922. 
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Part :t:t. 

Methods for the Determination of the A.oid Value of Cod-liver 011 
" 

. Fresh ood-liver oil that has been prepared by satis-
factory methods has a small percentage of free fatty acids present. 
If the oil is exi>osed to conditions that promote hydrolysis of the 
glycerides, or the livers were not handled when fresh, the precent~ 
age of free fatty acids in the oil will be increased. Cod-liver 
oil is graded on the basis of the pereentage of free fattyacids 
pre.sent, or the acid value of the oil. For this reason it is ~:. -
neoessary to have established a method fer determining this pro­
perty rapidly, also the operator sh.ould be able to check the re­
aults and know t he acauraoy of the method. 

The aoidi ty of the <..oil oan be determined by ti trating 
the free fatty acids present .. with a standard alkali solution. The 
results ean be reported as the precentage o:f :free fatty acide :pre­
sent in the oil or as the acid value of the oil. If the results 
are reported as the percentage of free fatty acids, . it is assumed 
that all the free fatty ac:id .1s Oleic ac1d. It has been su.ggested 
by the A.c.s. Oomm1ttee on Analys1s o:f Oil and Fats (1) tl:E.t the. re­
sults be recorded as the acid val.ue o:f the oil. Inthis work all 
the results have been •àlculated as the acid value. 

The: acid va.iue (2) of a fat or .oil is a meazru.re of the 
free fatty acids presant, and, is defined as thê number of milligrammes 
of KOR required to neutral1ze the free fatty acid in l grœt of fat 
or oil. -

The usual method for determining this value is 1x> we1gh 
out a ~ffinite quant1tz of~ oil into a 250 cc. Erlenmeyer flask. 
Add about 50 co. of 95% ethyl alo.ohol whiah has been freahly distilled 
over NaOH and neutralized to a faint shade of p1nk with the standard 
alkali solution, using phenolphthalein as thà indicator. The mix­
ture is@llantly boiled and shaken thoroughly to dissolve the fatty 
acids, then titrated while still hot with eonstant agitation with 
N/10 alcoholic or aqueous sodium hydroxide till th~ink eolour of the 
indioator, phenolphthale1n, ia permanent on sha.king for 10 seconds. 

This method was investigated and results could be ob­
tained, but the operator had to become aooustomed to the end point. 
This was not sharp, an<its-s the colour of the solution was yellow this 
added dif:fieulties in Q?ecting the end point; another a1sadvantage in 
this method being that the solution was hot, which is uncom:fortable 
to handle, also c:are must be taken that bumping does not occur when 
the solution is being heated which often happened resulting in~h& 
less of the sample. 
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The :aureau of Standards (3) raoommend dissolving the 
oil. in 50 oc. of a mixture of equal parts or. ethyl al.cohol and C .P. 
benzene (thiophena free), whieh has been pr&vioual~ neutralized to 
a faint pink with the standard alka11 uaing phenolphthalein as the 
indioator. The titration may be ma.de at once without heating the 
solution. 

This method sugge;3ted that alcohol. and ether may be a 
suitabla solvant instead of alcohol. and benzene. Also the solvant 
may be prepared from denat:ured alcohQl inatead of 95% ethyl aloohol. 
Th& above method was investigated using t hese differe~t solvants in 
the determination of the acid value of oil. Very satisfactory rel'! 
aults wera obtained as the end of the pheno)phthalein in the cold 
solution is very sharp. These sol.vent~ are also better to use as 
the ti tration is oarried out 1n a cold 1 .solution. 

The error of the determinatlon due to the obser t11&tion 
of readings is lesa than 0.4%. ~e results that were obtainad for 
the aoid val.ue agreed w~thin the limit of this error, as the average 
daviation from a mean value of the acid value,. as determined from 
four consecutiwe determinations (using the same sol.vent) is less 
than 0.1%. 

In an:y of the methoda used it was f ound that. over a 
definite maximum weight of oi l oould not be used as a san.ple. The 
amount of oil used had to be maû.l. enough so that the NaOH used in 
the titration did not exceed 20 cc. A fu.rther addition of aqueous 
NaOK solution gives high aeid values due to the tendency of the salt, 
formed in the neutralization of the · weak acid, to hydrolysé• · 

To determine the maximum amount of oil that can be used, 
a rough determination of the ac-id va.l.ue is made. From the resul.t 
obtained it can be easil.y oalculated how much oil can be used as a 
œ.m~le for the accurate determination of the aoid value. 

When the acid value of the oil is small it i s obvious 
that the amount of the standard alka.11 used to titrate . 'the free 
fatty aoids in the oil will be small. The error introduoed into 
the determination from reading the smsll differenoe in the gradua­
tion of the burette will greatly increase the e)l[J>erimental error. 
To overcome this, a very large sample of oil is neàessary or a 
mioroburette may be used. It was found by using the mioroburette, 
to add the NaOH in the titration when the oil had a very small acid 
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value, as aocurate resu.lts for the acid value could be obtainedas 
when a large amount of NaOH is used to neutralize the free fatty 
acids in an oil with a high acid value. 

Rx:;perimental Work 

Preparation of Solutions 

The free fatty acid in the oil was neutralized with N/10 
Na.Cl solution which was : standardized by the usual methods. 

Sol vents 

The alcohols used are 95% ethyl aleohol and denatured alcohol. 
Bath of these alcohols were freshly distilled over NaOH before using. 

The benzene used in the alcohol benzene mixture was 90% benzene 
and benzene free from thio:phene and sul:phur compoünds . tœse com­
pounds were taken from the benzene by shaking it with concentrated 
H2S04 and then washing with distilled water, finally drying the benzene 
over cae12• The following solvents were used: 

Denatured alcohol. 
1:1 Denatured alcohol and ether. 
1:1 Denatured alcohol and(90% benze:r:e). 
1:1 Denatured alcohol and benzene (thio:phene free) 

95% Ethyl 
1:1 tt 

1:1 n 
1:1 tt 

alcohol 
n and ether. 
n and 90% benzene. 
u and benzene (thio:phene free) 

Before these solvents were used they were neu:bralized to a 
fa:rl!È.t s.hade of pink with the standard alkali solution, using :phenolph~ 
thalein as the indicator. 

Indicator 

Phenol:phthalein was used as the indic a tor. This was a dded to 
the solvant, a concentration of 0.2 grams -of phenolphthalein to l litre 
of solvant. 
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PReparation of Sample of Oil 

The sample of oil was put into a weighing bottle and 
weighed. By means of a small glass rod which had been weighed 
in the sample of oil, drops of oil oan be dro:pped into a 200 -aa. 
Erlenmeyer flask. The difference in weight of the sam.ple bottle 
of oil and the glass rod before and after the oil is added to the 
flask is naturally the weight of the sample of oil used for the 
determination. After aome experirience in weighing out the oil by 
this method, the 'approximate weight of the sample being taken is 
•asily oalculated by oounting the drops of the oil, thus time is 
sa~ed by this method as only twq weighings are neoessary for weigh~ 
ing out the proper amount of the oil as a sample IOr the determina­
tion. 

Prooedure 

To the weighed sample ·of oil in the flask 50 cc. of the 
solvant is added. If the solvant is alcohol alone, the solution 
is heated to boiling and titrated with standard N/10 NaOH wh.ile 
still hot and with constant shaking. If the solvant is \he mix­
ture of aloohol and benzene or ether the solution is titr~d cold 
with constant shaking. The end point is taken when the pink 
oolour of phenolphthalein persista after shaking vigorously for 15 
seconds. The amount of aqueous ~aOH added should in no case ex­
eeed 20 cc. and the weight of th~~a.mple taken, so that the NaOH 
used to neu.D»alize the free anid is lese than this amount. 

Results 

To illustrate how the aoid value is calculated from this 
method a sample set or observations are given as obtainad when llhe 
solvent was denatured alcohol and ether. 

grams 

N 10 NaOH usad 

46.70 ce. 
35.38 
11.3~ 

Standardization of· NaOH 

Aoid Value 

9.859 

1 ac. of NaOH equivalent to 0.005825 grams of KOH 
l ae. n n " 11 5.825 milligrammes~ of KOH 
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Caloulation of the aoid value of the oil. 

Aoid Value = 11.32 ce. NaOH 5.825 milli 
grama o 

~ 9.859 milligrammes KOH grams of oil. 

At the same time the aoid values of three other sa.mples of the sa.me 
oil was determined with the sa.me solvent, the following values being 
obtained: 

9.848; 9.860; 9.863; 
Averaging jhese four values and obtaining the mean value o1 the aoid 
value of t he oil using denatured aloohol and ether as the solvant 
the +ollowing result is obtained.: 

9.859 
9.848 
9.860 
9.863 

1{ean 9.857 

0.002 
0.009 
0.003 
0.006 
0.005 

Average deviation fDom the mean value is about 0.05%. 
Qaloulation ~f errors due ta the observations. 

Aoid Value - ll.32cc-. NaOH 5.855 mil:lgr. KOH 
• 6.690 grams of 011 

cc. 
Error in 11.32/ NaOH -0.02 NaOH less than 0.2%, whioh lllB.kes an. error 
in the acid value less than 0.2fo . 

E:rror in 5.855 milligrs., KOH less than 0.1% which makes an error 
in the acid value less than 0.1%. 

Err or in 6.690 grama of oil 0.001 gm. which is J.ess than 
0.015% whieh makes an error in the acid value J.ess than 0.015%, 
whiah is negligible. Total error in the acid value due to experi · 
mental. observation is less than 0.3%. 

To eompare these results wi t h results obtained vhen t~ acid 
value is determined by the method using the hot denatured aloohol 
soJ.ution, the following set of re sults are given whioh have been ob­
tained in a similar way. 
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TABLE _ II 
-

Aoid Value Deviation from the Mean Value 
- · 

9.88~ 0.009 
9.85 0.022 
9.890 0.012 
9.882 0.003 

ean 9.Si'/9 ~.OI~ 

Average deviation from the mean value is about 0.12%. 

The average d.eviation from the mean value in Table Ilia larger than 
in Table l. This. is no doubt due to the d.ifficulty o~ determining 
the end point of the titration in the hot solution. The end point in 
the mèthod. using the cold. solution is very sbarp while the end point 
in the method '\E:ing a hot solution is not very distinct as the oolour 
of the solution makes it difficult to d.eteot the first change ta. the 
pink colour of phenolphthalein in an alkal.ine medium. The error in 
the aoid value due to the obser~ations will be the same. 

Table III gives the DBan values for tha acid value. of cod-liver 
oil as determined by the methods alrea.dy deseribed. The mean values 
have been obtained in a similar manner as shown in the 1llustrated set 
of resul.ts. 

The s.ame lot of oil was us.ad. for all these determinations. 

TABIE III -
Solvant Used Acid. Valœ.. 

Denatured. Aleohol 9.879 
n n and ether 9.857 
tt " n benzene (thio. flree) 9.853 

" u u 90% benzene 9.849 -
95% Ethyl alcohol 9.800 

" If " ehher 9.860 

" n If benzene ( thio. ï':ree) 9.846 

" If " 90% benzene 9.822 
- -

From these results it will be noticed that the values et the 
aoid. value of cod-liver oil obtained. when ~he titration is oarried out 
in oold solution (that is using a solventi; a mixture of aloohol and 
ether or benzene) agree . ith each other better than those resul.ts ob­
tained titrating in hot alcohol solution. This is no·: d.oubt due to 
the sharper en point in the cold. solution method.. 
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Use of the Microburette for Titrating the Free 
Fatty Acids in Oil with $.ii11 Acid Values 

Table IV gi ves a comparison of the resul ta obtained for 
the acid value of an 01i by using a miaroburette for the titration 
ani an ord.inary burette. 

TABLE I 
e 

Aoid Value Sam Value 

l..280 gm 2.570 0.6699 19.195 gm 2.31 0.6678 
7.195 1.905 0.6676 10.320 1.38 0.7445 
7.925 2.180 0.6646 15.695 1.82 0.6435 

The results show that much better agreement for the 
aoid value is seen when the mioroburette is uaed. It is also 
shown that to obtain the same accuracy in the experiment using 
the ordinary burette as when the microbur•tte is used ten times 
the amount of oil must be uaed as a sample . 

Discussion of the Results 

From these results the best method for determinip.g the 
acid value of cod-liver oil is to titrate the free fatty acids with 
standard alkal.i using a solvent of equal parts of alcohol and ether 
or benzene, instead of titrating the acide in a hot solution of 
alcohol. The end point with phenolphthalein in the cold solution 
is sharp. Denatured alcohol can be used as the solvant with 
satisfactory results instead of ethyl alcohol. 

90% benzene gives as consistent results as C.P. benzene 
(thiophene free},. 

The error in the value due to the observations is less 
than 0.3%. 

The average deviation from the mean value, as determined 
from four oonseoutive det~rminations, does not vary more than 0.1% 
with the method for determining the acid value of ood-liver oil, 
using a solvent which is a mixture of al~ohol and ether or benzene. 

In determining the aoid value of an oil with a low value the 
miaroburette aan be used with advantage to add the standard alkali 

to the solution being titrated. 
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