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TABLE II

Comparisen of the Quantity of Minor Constitueno from
Mixed Commercial Oleie Acid and Mixed Beef Tallow (%)

Effective minor constituents

Total minor Total effcetive

constituents EA EN MA MN

minor constuents
Mixed commercial
oleic acid 1,18 027 012 0,04 0.02 0.45
Mixed beef tallow 1,09 0.10 0.07 a.02 0.02 0,21

Qrigin of the Minor Constituents
in Commaercial Oleic Acid

Sim:tar minor constituents with similar chemieal functional
groups and similar ¢ffects on the color stability of purfied
oleic acid durng heaung were found in both commercial
aleic acid (2) and 10 fatry acids produced from beef tallow
in the isborarory (Table [ and Fig, 2-5). Since the farty
acids were prepared from beef tailow in the laboratory
under 4n inert atmosphere at teniperatures no higher chan
100 ¢, 1t s reasonable o assume rthat a porton of the
minor cunsuitents in the commercial oeiv acid was ong
inally preseatin the raw material, beet rallow.

Thke companson of the amount of the minor constitu
ents isolaied from the MCOA and the MBT 1s shown in
Table [I. There wat a toral of 1.18% minor constituenis in
the MCOA, and only 1,09% in the MBT, Furthermore, the
tota: amount of the minor constituents which could effect
the darkening of wew acid during heating was 0.45% 1min
the MUOA and only 0.21% 10 the MBT. This indicazed that
the minor consttuents in the MCOA were not endirely
present in the raw material, the MBT, They might be partly
produced durng the manufactusing process.
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Qualitative and Quantitative Comparison of Minor Constituents
in Different Commercial Oleic Acids'
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ABSTRACT

The minot constituents from a high quality commeraial oleic acid
(SCOA) were isavated and fractionated by {iquid column chramatog
raphy. They were chemically characterized and their effects on the
color stability ol oleje acid Juring hearing were determined. The
resuats were compared qualinatively and quandiacvely with those
from a mixture of commercial oleic acids (MCOAY maaclaceured
by 10 companies. It was fourd that, gualitatively, SCUA and MCOA
contaired the same tvpe of miror constitruents. However, guantita-
tively, the M{GOA contained 1.18% of minor constituents whereas
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the SCOA contained only U.E1% of minor constituenrs. The amount
uf cffective munar constituents wkich 1ad ar adverse effect on the
coior stahility of olcic acid during heating was 0.09% for SCOA
N.45%% for MCUA,

INTRODUCTION

We reported inoour previous papers £1-3) that commercl
aler acid contains minor constiients which can he isolated
iy g silicic acid enlumtn method, The pnor constituents
have been fractionated by gradient elenon Eguid column
chramatography and the fractions charactericed. It was
found that the minor constituents had an adserse offect on
the color suabdlity of vleic acid When added o parnfied
e acid inotrace amounts, they could incerease the darken-
ing OF the oleie acid during heaung,

This paper reposts the gqualitanve and quantitative com-
parison betweer the munor constituents solated frum g
single vommercial olew acid of the hiphest guairy and



COMPARISON OF COMMERCIAL OLEIC ACID

those isolared from 2 mixture of commercial oleic acids of
various guiities.

EXPERIMENTAL PROCEDURES
Materials Used

A commercial oleic acid (SCOA) manufacrtured from faney
heef waliow by a company was used. The oleic acid was the
best grade of commercial oleic acids produced by that
company.

Isolation and Fractionation of Minor Constituents
from SCOA

The procedures for the iselazion and fractionanon of minor
constituents from SCOA were the same as those used pre-
viously {(2,3).

Analytical Methods

Anzytical methods far jodine vidue, acid valie, saponifica
tion  vilue, hydroxyi value, carbonyl value, molecuiar
weight, elemental analyses, infrared spectra and color stabnl-
ity were the same as those used previously (2,3)

Effects of Fractions on the Colar Stability
of Purified Oleic Acid {POA)

T'he color stability was determined according to the method
of Lin er al, 1) A subfraciion of minor constituents was
arbitrarily  regarded as an effretive subfraction when it
caused an ingresse in coler intensity of 20 units/0.1% of
ddded subfraction of minor constituents nto purified oleiw
acid (POA) when measured specrrophotomenically at 430
my +Frer heating at 200 C uader air tor 1 ke

RESULTS AND DISCUSSION

Characterization of Minor Constituents

The minor constiteenss in the SCON were solated and Frae-
tonated nto 53 subfractons by stepwise gradient chroma-
tography in exactly the same manner us deseribed previous-

TABLE 1

Effectivencss in Causing Dackening of POA during Hearing
by Fractivns of Minor Consticuents from SCOA

Photometric index

Concentration reading
Fractions added (%) 440 mpu 550 mu
Y-A-1-1 0.075 2 o
Y-A-1-4 0.075 25 &9
Y-A-1-5 0.075 48 7o
Y-A-1-6 0.075 70 ae
TABLE D

Iv for a mixed commercial oleic acid (2,3). These minor
consaruents could cause darkening of purified oleie acid
during heating, in the same manner as the miroer constitu-
ents of MCOA (Table .

Functiond! group analyses of the selected subfractinns of
the minor consnituents solated and fractionated from the
SCOA (Tables 11 and ND showed thar they are similar in
chemical nature to the minor constituents isolated from the
MCOA,

TABLE tll

Elkemental Composition of the Analvzed Fractions of SCOA

Compaositien {%)

Fraction C H O

Y-A-1-1 77.35 12.27 0.18
Y-A-1-4 65.71 9.72 - 24.57
Y-A-1-5 66.12 977 2411
Y-A-1-6 62.09 908 28.84

CQuantitative Comparisons

SCOA which is a commercal oleic acud of the kighest Gual-
ity cuntained 0.81% of minur constituents. On the other
kand, the MOOA which isa miviure of olewe acid of vanous
qualitics cuniained E1B%. The amount of minar constio-
ents which could cause dirkening of punfied eleic acid
durirg heating was only 0.09% for SCOA, bat 0.45% for
MCOA, This aadicazes thut the commercian olew acids
manufaciured by different companies with  different
rmcthods may contain minor constitients of sunilar chem-
i, nature. [owever, different grades ot commerciul alec
acid manufactured by JJitferent companies may contain
ditferent amounts of aunor consutuents,
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Characterization of the Subkactions of Minor Constituents of SCOA

No. of
: . oXygen atoms
Molecular  Molecular -COOH COOR OH L=0 C=C- unaccounted
Fraction formula weight Molecule Molecule Molecule - Molecule Molecule for
Y-A-d-l G, HL, 0, 283 0.98 0.05 0.16 1.18 - 0
Y-A-14  C,,H,,0, 351 0.95 0.51 0.49 0.92 0.31 1.28
Y-A1-5  Co L0, 457 1.06 0.75 1.20 1.45 0.28 1.90
Y-A-1-6  C,H,,0, 655 2.18 2.30 1.01 - - 1.03
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