e Short Communications

Wax Esters From Sunflower Oi Tank Settlings

During storage of erude sunflower oil a viscous sludge
is formed in the bottom of the tank. One such fank settling
has been reported to contain 49 wax esters (1). Sinece
the acyl and aleohol contents of different preparations
of wax esters vary (1,2) and because the waxes of sun-
flower oil probably contribute to cloud formation in chilled
oils, another analysis seemed warranted.

Wax esters from one sample of commercial tank
settlings (Minnesota Linseed Oil Co.) were isolated by
the method of Popov and Stefanov (1). Also, wax esters
were separated from sunflower hull lipids (3) by prepara-
tive thin layer chromatography in whiech silica gel layers
were 1 mm thick and hexane-ether (90:10) was used as
developing solvent. The wax ester fraction was then ex-
tracted from the silica gel with hot benzene. Wax esters
were analyzed in an F&M Model 810 gas chromatograph
with a 3 ft column packed with 39, OV-1 and temperature
programmed from 250 to 400 C at 2 C/min. The wax
esters (0.539 g) from the tank settlings were converted
to methyl esters and free aleohols by refluxing for 24 hr
with 59% hydrochloric acid in 30 ml methanol; 10 ml
benzene was added to increase solubility of the wax esters.
The mixture was separated on a % in. column packed
with 17 g of 100/140 mesh Adsorbosil-CAB (Applied
Science Laboratories, Inec.); fractions were eluted with
hexane-ether (95:5). Products were methyl esters (0.253
2) and aleohols (0.258 g). Methyl esters were analyzed on
two gas liguid ehromatographs equipped with flame ioniza-
tion detectors. One, a Packard Model 7401, was run at
210 C and had a 12 ft column packed with 59, LAC-2-R
446 on 60/80 Chromosorb W DMCS. The other, an F&M
Model 5750, temperature programmed from 100 to 400 C
at 4 C/min, was equipped with a 2 ft column packed with
39 OV-1 on Gas-Chrom Q. Aleohols were analyzed as
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GLO Composition of Acids and Alcohols of the Wax Ksters
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TABLE II
Wax Ester Composition, Area Per (Cent by GLC

Carbon From hull Random
chain tank (pericarp) calcula-

lengths settlings p et tion
34 Trace
36 0.1
37 Trace
38 0.8
39 Trace
40 1.5
41 0.1
42 4.0 5.1 5.6
43 0.8 e 0.6
44 21.2 16.0 17.5
45 2.3 1.3 2.0
46 23.9 19.4 21.1
47 1.9 1.4 1.4
48 15.4 15.5 15.0
49 1.7 1.8 1.0
50 8.4 12.6 10.2
51 0.2 0.9 0.9
52 7.7 10.0 9,1
53 0.7 Trace 0.8
54 4.8 7.4 5.9
55 0.6 R 0.4
56 8.7 4.4 2.7
57 L 0.1
58 1.4 2.1 1.1
59 0.5 L Trace
60 0.7 1.2 0.6
61 0.7 Trace
62 0.2 0.2
63 Trace
64 Trace

@ Total number of carbon atoms in alcohol and acid.

trifluoroacetates (4) on the same OV-1 column used for
methyl esters, All arvea determinations were made with an
Infotronies CRS-40TS integrator system.

Acid and alechol compositions are given in Table I,
and compositions of wax esters from the tank settlings
and hull lipids are listed in Table II. The calenlated com-
position of wax esters based on random combination be-
tween the acids and aleohols (from tank settlings) is
also included in Table II. The data show that the com-
positions of the two wax preparations are similar to
each other and to that caleulated from random distribution.
This similarity suggests that wax results from a random
combination of aleohols and acids, and that wax esters
in tank settlings have their origin in sunflower seed hulls.
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Power Shaker-Mixer for Use With Small Glass Vials

In a recent publication (1) from this laboratory,
reference was made to a high speed mixing deviee which
greatly facilitated two steps in the preparation of fatty
acid methyl esters. Although the basic machine (Wig-L-
Bug, Crescent Dental Manufacturing Co., Lyons, IIL) is
well known as a dentist’s amalgamator and is widely used
in spectroscopic laboratories for sample preparation,
numerous requests have been received about the machine
and the modification employed.
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Basieally, the standard Wig-L-Bug shaker was adapted
to hold a 5 ml glass serew neck vial (A. H. Thomas,
Philadelphia, Pa., No. 9802-E) fitted with a molded plastie
cap (A. H, Thomas, No. 2849A-13). The dimensions of
the vial with cap were 5 X 174 in. and the weight of the
fully loaded vial was 7.5 g. In the procedure, the glass
reaction vial is tightly sealed by the plastic cap with cork
backed tinfoil liner and losses of volatiles or contamina-
tion of the produet are thus avoided. Much of the con-



506 JOURNAL OF THE AMERICAN OIL CHEMISTS SOCIETY VOL. 46

3 - LEAF SPRING
22ga. stainless steel
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F16. 1. Power shaker-mixer for preparation of fatty acid methyl esters.

venience of the procedure is due fo the selection of this
readily available, inexpensive vial which serves as a
weighing vial, reaction, mixing and extraction vessel and
eventually for storage of the methyl ester solution.

The modification of the Wig-L-Bug is illustrated in
Figure 1. The front and rear holder are made of
machined aluminum blocks. The upright supports of the
holder are type 301, 22 gaunge stainless steel (hard spring
temper) and are reinforced with two additional leaves.
To simplify the design the holder was not equipped with
a gate to keep the vial in place during operation.
Ordinarily, the spring tension is sufficient to restrain the
vial from leaving the holder. An an inexpensive sub-
stitute for the gate, a size 33 rubber band is looped over
the vial and around the front and rear of the holder and
serves as an effective safety deviee,

In the development of the holder, the modified shaker
with fully loaded vial was tested and observed under

o [etter to the Editor

stroboscopic light fo determine the proper stiffness for
the holder leaf springs. Excessive flexing was found fo
yield spring failure in a relatively short time. The use
of the stroboscopic test light is highly reeommended to
evaluate the vial holder leaf springs.

Any additional details on the construction of the holder
may be obtained from the authors.
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Use of Copper Chlorophyll Complex n Coloring Foodstuffs,

Including Hydrogenated Vegetable Ouls

Dear Sir: Copper chlorophyll complex is available
commerecially as a coloring agent for soaps and food-
stuffs. It is said to contain about 17% copper
phaeophytin, the active coloring constituent (copper
content of approximately 10,000 ppm).

Accordingly, if 100 g of copper chlorophyll is
dissolved in 10 liters of sesame oil to color about 200
liters of hydrogenated vegetable oil, the colored prod-
uct will contain about 5 ppm of nonionic copper.

To my knowledge, there is no published information
available to show that in the colored product so ob-
tained; (a) 5 ppm or even 10 ppm of nonjone

copper present would be toxic and, therefore, non-
permissible in foodstuffs, 30 ppm being, I believe,
the permissible limit; (b) this small amount of
nonionic eopper could possibly promote rancidity.
May I please draw on the experience of the readers
of your journal for their comments and any in-
formation that they may have in connection with the
above points?
R. 8. THARUR
Mandla
Madhya Pradesh, India
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