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means for continually controlling the variables of
time, temperature, and reagent on a scientific, pre-
dictable basis. By utilizing the phase diagram as a
guide for the correct conditions and employing a
continuous process designed to maintain these con-
ditions, it is always possible to obtain high yield
refining results on crude coconut oil.
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Estimation of Unsaturation of Fats and Oils,

Using Hypochlorous Acid

R. BASU ROY CHOUDHURY, Research Associate, lowa Engineering Experiment Station,
Iowa State University of Science and Technology, Ames, Iowa

YPOCHLOROUS ACID has been suceessfully employed

by Mukherjee (1) and Choudhury and Mukher-

jee (2) for the determination of unsaturation of
oils containing both nonconjugated and conjugated
unsaturation. One of the difficulties in the original
method proposed by the above workers is the prepara-
tion of the hypochlorous acid reagent. This is usually
done by passing a stream of washed chlorine through
a 4N solution of sodium hydroxide, maintaining a
temperature below 10°C., then diluting to 0.IN. It 1s
a little diffieult for ordinary commercial laboratories
to prepare the above reagent.

It has been recently found by the preseut worker
that commercial bleaching solutions sold in grocery
stores, such as Clorox, serve very satisfactorily as a
reagent in the determination of the unsaturation of
oils. When Clorox is acidified with acetic acid, hypo-
chlorous acid is liberated, which adds on to the double
bonds quantitatively. The other substances present in
Clorox do not interfere. By using Clorox, the most
difficult step in the hypochlorous acid method for the
determination of unsaturation of oils ean be elimi-
nated. The present method is much easier than the
‘Wijs method, and it is believed that it is particularly
suitable for commercial and industrial laboratories.

Experimental
A. Fats and Oils Containing Nonconjugated
Unsaturation
Reagents

Clorox (or similar commereial bleaching agent); Clorox
which was found to be 1.5N was diluted to 0.1N

Potassinum iodide—15% solution

Sodium thiosulfate—0.1N solution

Starch indicator—1% solution

Procedure

Weigh 0.1-0.2 g. of oil into a 500-ml. glass-stoppered bot-
tle and add 10 ml. of glacial acetic acid. Shake well to
dissolve the oil, or disperse it thoroughly in the acid and
add 25 ml. of 0.1N Clorox solution. Shake well again,
and allow to stand for 10 min. at room temperature. Add
20 ml. of 15% potassium iodide solution, and after 1
min. titrate the liberated iodine in the usual manner,
using 0.IN stareh as an indieator. Prepare a Dblank
simultaneously, containing no oil.

Calculation

(ml. blank-ml. sample) X 0.127 X nor-

. mality of thiosulfate
Todine value =

wt. of sample

The iodine values of the following oils were determined
by Wijs method, by using pure hypochlorous aeid and
also by using Clorox. The results ure shown in Table T.
Tt is seen that the Clorox method agrees very well with
the Wijs method, also with the original hypochlorous
aeid method,

TABLE 1
lodine Numbers of Some Oils by Different Procedures

Todine number

Oil used " ;

Wijs Pure 3 .

method HO C1 Clorox

Cottonseed......ccoeevennens 108.8 108.5 108.7
Soybean. . 129.5 129.2 129.3
Peanut... 93.2 92.8 93.0
Sesame 110.9 111.2 110.9
Corn.... . 120.7 120.8 120.5
Linseed.. . 180.5 181.0 180.5
Beef tallow . 42.8 43.1 43.0
Lard. 65.2 85.1 65.2

B. Fats and Oils Contaiming Conjugated
Unsaturation

Reagents
Clorox solution made to a 0.3N strength
Mercuric acetate, 2.5% in glacial acetic acid
Other reagents as above

Procedure

Weigh 0.1-0.2 g. of oil or fat into a 500-ml. glass-stop-
pered bottle, and add 10 ml. of a 2.5% solution of mer-
curic acetate in glacial acetic acid. Shake well to disperse
the oil thoroughly. Add 25 ml. of 0.3N Clorox solution,
and shake well again. Allow to stand for 1 hr. at ap-
proximately 20°C. Add potassium iodide and titrate as
above, running 2 blank simultaneously.

Calculation

As above.

The iodine number of tung oil was determined by the
following methods, as shown in Table IT. The result by
the Clorox method, also by the hypochlorous acid method,
agrees fairly well with the eatalytie hydrogenation pro-
cedure (3) and is comparable with the other accepted
methods for the determination of total unsaturation of
tung oil. The results are shown in Table IT.
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TABLE II
Todine Number of Tung Oil by Various Procedures

Method Todine number
162.0
289.8
249.3
N 241.8
Hypochlorous acid... 242.1
CIOTOXuwevciaieecininnns 241.9
Catalytic hydrogenation... 241.6
TABLE IIT
Todine Number of Fatty Acids with Conjugated Double Bonds
_ Hydro-
Acid Theoret | 1o ¢1 | Clorox | genation
’ method
Beta-eleostearic acid............... 273.8 273.7 | 273.5 272.3
9:10, 11:12 Linoleie acid...... 181.03 181.3 | 181.6 181.6

The iodine numbery of B-eleostearie acid and isomerized
9:10, 11:12 linoleic acid were determined by the hydro-
genation method, by the hypochlorous acid method, and
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by using Clorox. B-Eleostearic acid was prepared by the
method of Thomas et al. (4), and linoleic aeid was isom-
erized with 7.5% XOH in glycerine by heating in a
constant temperature isomerization bath at 180°C. for 1
hr. The isomerized acid was extracted with ether from
the acidified reaction product, the ethereal layer was
washed and dried, the solvent was evaporated off in a
current of nitrogen, and the iodine number was deter-
mined by the above-mentioned method. Results are shown
in Table TIT, }
The results indicate that the present method of using
Clorox for the determination of unsaturation of fats
and oils is a very satisfactory ome.
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DEHYDRATION OF CASTOR OIL WITH CATALYSTS CONTAINING
MORE REACTIVE GROUPS. V. A, Saraf and K. K. Dole (Kergus-
son Coll,, Poona). Indian J. Appl. Chem. 22, 1-5 (1959).
The rate of dehydration of castor oil inereases with the number
of acidie groups in the catalyst, the order of incrcase heing:
benzene-, phenol-, and naphthalene-monosulfonic<disultonic<C
trisulfonic< heteropoly acids. A lower temperature of dehydra-
tion (200-230°) uand a reduetion of side reaetions oceurred
with increase in reactive groups. The introduction of hydroxyl
in 1,3,5-benzenctrisulfonie acid mitigated hydrolysis and de-
composition ot the oil, while the naphthalene nueleus deercased
the activity of the eatalyst. Of the three heteropoly -ucids stud-
ied, phosphomolybdic wus the least active. (C. 4. 54, 1897)

HEAT MRANSFER IN HOT PAT cOOKING, H. L. Smith, Jr. (Horace
L. Smith, Jr., Ine, Richmond, Va.). IFood Tech. 14, 84-8
(1960). An indirect method of hot fat cooking substantinlly
reduces heat damage to the cooking fat and rate of increase
of free fatty acids. It also offers precise temperature control,
fuel savings, safety, and comfort. Where more than one cooker
is required in the same plant, one heat generator ¢an be used
to supply as many cookers as may be needed and eacl cooker
can be operated at its own temperature.

FSSENTIAL FATTY ACID RETENTION IN FLOUR TREATMENT. J. B.
M. Coppock, N. W. R. Daniels, and P. W. Russell Eggitt (Spil-
lers Litd. Technologieal Researeh Sta., Cambridge). Chem. &
Ind. 1960, 17-8. Normal treatments of flour with ehlorine
dioxide alone or containing up to 30% echlorine (3.5 g. per
sack) have no effeet on the esseutial fatty acid content of the
flour. At the higher levels (35.0 g. per sack) of chlorine di-
oxide treatment, although little change was observed in the
essential fatty acid content of freshly treated flour, cousider-
able destruction of all unsaturated fatty acid was found in the
aged flour. High levels of chlorine treatment (175 g. per sack)
caused some essential fatty acid destrucetion and may produce
dichlorostearic aeid.

1.ACTONES FORMED DURING THE OXIDATION OF PARAFFIN, N, I.
Ladyzhnikova and T. I. Sudarikova. Masloboino-Zhirovaya
Prom. 25(7), 39-40 (1959). The lactones in the synthetic
fatty acids from oxidized paraffin fraction, boiling at 360-460°,
were determined. Fractional distillation of the lactone concen-
trate yielded two fraectioms, one contains y-lactone 91% and
B-lactone 8%, the other mostly v-lactone. (C. 4. 54, 1281)

REACTION FOR DETECTION OF PURE COMPONENTS IN NATURAL
OLIVE OlL. E, Sinodinos and Zis. E. Konstans. Prakt. Akad.
Athenon 32, 493-503 (1957) (in Greek). Color reactions for

olive sceds, kernels, and refined olive oils are deseribed. (C, 4.
54, 771)

PHYSICAL TESTS FOR BVALUATING THE CONSISTENCY OF MAR-
GARINES, M. Naudet and E. Sambue¢ (Lab. natl, matiéres
grasses, Murseilles, France), Grassas y aceites (Seville, Spain)
10, 20-3 (1959). Rheological tests of margarines are evalu-
ated for reproducibifity and correlation with ease of spreading.
The tests (micropenetration, coue penetration, extrusion, and
resistance to eutting) show good reproducibility. Extrusion is
considered best for evaluation of ease of spreading. (C. 4. 54,
771)

USE OF GAS CHROMATOGRAPHY AND MASS SPECTROSCOPY IN THE
ANALYSIN OF THE FATPY ACIDS FOUND IN BUTTER AND MARGA-
rINE, B, Hallgren, S. Stenhagen, and R. Ryhage (Univ. Gote-
horg, Swed.). Adeta Chem, Scand. 12, 1351 (1958). Although
under standardized operational conditions in gas ehromatog-
raphy the retention volume or retention time is characteristic
of u certain componeut, when investigating mixtures of several
components it is necessury to use additional identification meth-
ods. By eollecting fractions coming from the gas ehromatog-
raphy columns and identifyiug their compouents by mass spec-
trometry, complex mixtures of fatty acids present in butter and
margarine ean be analyzed. (€. A, 54, 770)

STEROL FROM THE SEEDS OF PSORALEA CORYLIFOLIA, H. N.
Khastgir, P. C. Datta Gupta, and P. Sengupta (East India
Pharm. Works Titd., Caleuttn). Indian J. Appl. Chem. 22,
35-6 (1959). From the sced fut of Psoralea corylifolia a erys-
talline sterol identified as stigmasterol has been isolated. The
sterol’s identity was confirmed by conversion to the acetate
and benzoate. (C. A. 54, 928)

APPLICATION OF CAPILLARY ANALYSIS 10 THE STUDY OF OLIVE
AND OTHER VEGETABLE O1L8, S. Servent Martinez (Escuele Olei-
culture, Bareelona). Grasas y aceiles (Seville, Spain) 10, 14-9
(1959). Size of drops of alkaline solutions when allowed to run
into benzene solution of vegetable oils is dependent upon the
composition of the oils. The method can detect the presence of
a small amount of oue oil in the presence of u large amount
of another. (C. 4. 54, Y28)

A NEW PROCEDURE FOR SEPARATING SB-LINOLEIC ACID FROM OTHER
UNSATURATED PATTY ACIDS. Chinese Academy of Medieine,
Shanghai First Medical College. Hua Hsiieh Shih Chich 1959,
286-7. The tetrabromide of B-linoleie aeid is separated from
the dibromide of oleic in i mixture by evaporating the solvent,
petroleum ether, and crystallizing at 5-8°. The brominated
B-linoleie aeid is recrystallized in 95% ethanol, resulting in
colorless, lustrous crystals, melting at 54-7°. (C. 4. 54, 928)



