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Abstract
Modification of a eolorimetric method for the

estimation of Vree fat ty acids in peanuts and its
products is described. The malerial is extracted
with bel|zelle aJld a ]neasured aliquot shaken with
a(llleOtlS cul)ric acetale. The absorbance of the
filtered eoloured benzene layer in measured spee-
trophotometrically at 670 m~t.

The eoneontitant I)resenee of peanut oil in the
benzene solutioq of copper oh,ate has a negligible
effect on the intensity of colour. The procedure
can also be us(ql for determining the fat aridity
in sesame meals.

Introduction

F A T ACIDITY IN" GRAIN" in u s u a l l y determined by ex-
traction of oil with either petroleum etlwr or ben-

zene followed by titralion of th[, free fat ty acids
( F F A ) in the oil. In the method of the Association
of ()fficial Agricultural ('hemists (1) exlraetion in
varried out with petroleum e t h e r in a Soxhlet ai)para-
tus or with benzene by shaking the conlents in bottles,
attd tile FFA titrated in a solution of benzene-alcohol
with standard potassium hydroxide. B a k e r ct al. (3)
described a r a p i d mctho(t for the determination of
fat acidity utilizing a grinder-extraeler. More re-
cently B a k e r (4) reported a eolorimetriv method. The
method is based on the reaction of the fat ty acids to
form metal soaps. The intensity of the blue eolour
(in benzene sohltions) measured as l)ercentagc trans-
mission at 640 mg gave a l i n e a r rclalionship with the
fat acidity. In our laboratory we al)plied this reac-
tion to delermine the fat acidity in peanut kernels
and peanut meals. Absorption, instead of t)crecntage
transmittance was measured on a Beckman DU Spee-
trophotometer. Comparcd t(, grains, peanuts contaiu
a large amount of oil. It was, therefore, necessary to
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Fin. 1. Effect of o le ic acid eonen on the al)sorpt ion ~pectra
o f ( ' O J ) l ) t q " oh 'a te in h~qlZelle.

study the i.tlm,m.e .f ex(.essive amount of oil in tile
determination . f FFA. Effevt of fat ty acids other
than oh,iv acid was also studied.

Experimental
Absorption Spectra o f Copper ~5'oaps o f Fa t t y Acid.~.

l'eanul oil fat ty acids are predominantly oleic ( 5 6 % )
and linoleic ( 2 6 % ) with lesser amt of l)ahnitic (8.3%)
and stearie (3.1~)) (2). Ten ml aliqu(,Is of benzene
vontaining 1-~ mgqn[ of individua| fat ty acids were
shaken by hand in glass stot)percd tubes with 2-ml
pro'lions of 591 aqllCOllS (.uprie acetalo. The two layers
were allowed t o separale and the Upl)er benzene layer
th'eanh,d through a Wha lman No. 1 filter paper. ()l)ti-
('al density was measured at different wave lengths
(640-690 I l l#) Oil a t{eckl l ia l l 1)l" Spectvophotol l teter .
Steavi(. acid forms copper soap whiciL is difficultly solu-
bh, in benzene, an such absorption spectra of the acid
vouhl nol be studied. A l i n e a r relationship between
vmmn and absorban(.e of the copper soaps of oleic,
[inoh'ie and l)almitic acid was observed. ('oPt)er soaps
of these acids showed maximtun absorption at 670-
690 m~.

Results obtaim.d with oh'iv arid are presented in
Figures 1 and 2.

Analysis o f l'~,a~,u/ Ker , ( Is or Meal. 5 and 20 g of
groull(] l )eal l l l t kel ' l le] a n d ll lea] were mixed, v e s p e r -
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t ively, with 25 and 50 ml of benzene in stoppered bot-
tles. The m i x t u r e was shaken periodically for 45 min
by h a n d . The contents were then centrifuged at 3500
rpm. A 5-1(} ml aliquot was taken from the upper
benzene layer for colour development with aqueous
cupric acetate. Assay was carried out on a Beckman
DU Spectrophotometer at 67() mtt u s i n g oleic acid
as standard.

Effect o f Excessive Amoun t s o f Oil i n the Benzene
Ex t rav t . 1)eanut kernel and cake, when extracted in
the m a u n e r deseribed, yieht ca. 80 and 20 mg/ml of
oil, respectively. The meals also contain a considerable
amt of the testa of the kernel. The effect of the exces-
sive amt of the oil on the reaction was studied by
a d d i n g 0, 20 and 80 mg of oil t o the benzene solutions
of oleie acid (3 and 6 mg/ml ) , p r i o r to reaction with
aqueous e u p n c acetate. Testa (5 g) was extracted
with 50 ml of benzene. To 10 ml extracts, were a d d e d
30 and 60 mg oleic acid for reaetion with aqueous
cupric acetate. Neither the, excessive oil, n<ir testa ex-
tracts had any al)t)reeiable influeni,e on the <'(dour in-
tensity of the eoI)pcr-oleic acid soaps.

It was observed that the COl)per soap solutions in
benzene were sometimes turbid even a f t e r filtration.
This presumably is due t o the excessive moisture in
the benzene layer which was not adsorbed by the filter
I)aper. Addition of ethyl alcohol (0.5 nil) to 5 ml
filtered benzene soap solution gave clear extracts which
could be read on the speetrophotometer. Addition of
alcohol did not influence lhe deveh>pment of colour of
oleic acid soaps.

A m i x t u r e of oleie, linoleie, pahnitie and stearic acid
(28,13,4.2 and 1.6 rag /10 ml benzene) was used t o
determine the influenee on the eolour development of
fat ty acids as compared with an equivalent quantity
of oleic acid alone. The proportion of oleic t o renmin-
tug fat ty acids, viz., linoleic acid etc., was chosen on
the basis of the approx fat ty acid composition of
peanut oil. The intensity of the colour was f o u n d t o
he proportional t o the amt of total acidity (as oleic
a c i d ) in the mixture.

Comparison o f the Colorimet~c and Titrimetric
Procedures. A n u m b e r of samples of decorticated pea-
nut kernels and of commercial peanut meal were ex-
tracted with benzene in the m a n n e r described. Suitable

aliquots of the extract were t a k e n for simultaneous
estimation of F F A as oleie acid by the present method
and the titrimetric method described by Association
of Official Agricultural Chemists (1). There was a
close agreement in the values obtained by the two
methods (F ig . 3).

D i s c u s s i o n

Although the g r i n d e r was not used, it is believed
that the extraction technique described by Baker et al.
(3) can be applied t o the peanut products.

Using the Becknmn DU Spectrophotometer, it has
been f o u n d that the maxinlum absorption by the cop-
per soap solutions in benzene was in the range of 670-
69(} m~. The absorbanee in this range ix considerably
h ighe r (F ig . 2) than at 640 m~ suggested by B a k e r
(4). S ince there was not much difference in the ab-
sorptions at 670 and 690 m~, respectively, the assays
were carried out at 670 m~.

As the intensity of colour of mixed eopper soaps
comprising the m a j o r fat ty acids of peanut oil was
nearly the same as that of an equivalent quantity of
oleic acid, the method is suitable for determining the
fat acidity of peanut products; the a d d e d advantage
is that the colour is quite stable.

The concomitant presence of peanut oil in amt of
20-80 m g / m l usually encountered in benzene extracts
of I)eanut products showed negligible effect on the
intensity of coh)ur of eopper-oleie soaps dissolved in
benzene. It was also observed that the benzene ex-
tracts of testa did not cause any interference in the
method. The extracts of deeorticated peanut products
are lighter hue as compared with tim yellow coloured
extracts of cereals studied by B a k e r (4) and therefore
aiJsorbance can be measured at a higher wave length
such as 670 m~. I n the case of coloured extracts,
blanks are prepared by u s i n g 2 ml water in place
of cupric acetate, filtered and clarified with alcohol
before recording absorbance for correction.

There is a l i n e a r relationship between couch and
absorbance of copper-soap solutions of oleic, linoleie,
and pahnitie acids, rest)ectively, when present in amt
of 1-8 m g / m l of benzene. Below 1 mg/ml of the
fat ty acid, there is no stoiehiometric relationship be-
tween concn and absorbance. Copper-stearic aeid
soaps by themselves cause turbidity when dispersed
in benzene, but when present a l o n g with linoleic acid,
oleic and palulitie soaps, the solutions are clear. This
may be ascribed to the intersolubility of different
soaps in benzene.

The average fat acidity v a l u e (as oleic acid) of 20
different samples determined by the modified colori-
metric method was 1.58 as compared with 1.56 ob-
tained by the titrimetric procedure. The difference
in the mean values of fat acidity was statistically
insignific, ant .

Similar close agreement of fat acidity values de-
lermined by the proposed colorinmtrie method and
by lhe A.(kA.C. method has been observed in the case
of sesame meals.
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