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D. Procedure:

1. Wt 0.3-0.5 g (== 0.0001 g) of the sample into
50-ml Erlenmeyer flask. Dissolve the sample in
10 ml benzene or chlorobenze (in case of epoxy
resins use chlorobenzene). Add stirring bar
and crystal violet indicator (maximum 0.1 ml
or 5 drops with a fine dropper).

3. Stir and titrate the sample (rapidly at first)
with the 0.1 N hydrogen bromide solution to a
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bluish-green end point that persists for 30 sec.
Control the rate of the magnetic stirrer so as
to avoid splashing.
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A Rapid Semi-Micro Method for Preparation of Methyl Esters
from Triglycerides Using Chloroform, Methanol,
Sulphuric Acid

HE PRESENT PROCEDURES of methyl ester prepara-

tion for subsequent gas chromatographic analysis
have the disadvantages in the case of the older
methods, such as refluxing with Sodium Methoxide or
Sulphuric Acid catalysed Methanol of being time con-
suming and laborious, while the more recent rapid
reagents such as Diazomethane and Boron Trifluoride
are either hazardous or noxious in their use, or require
fresh preparation. The present suggested method uses
standard stable reagents and relies on a combination
of inereased heat and pressure, together with a sol-
vent as a carrier for the sample to accelerate the
esterification process.

Apparatus

Reaction Tube: 4" x1/4"” 1.D. Hard glass Test Tube,
flared rim.

Pressure Sealing Device: This device may be simply
constructed from commonly available laboratory ma-
terials as illustrated, or the design may be improved
if engineering facilities are available. As shown, the
tube holder consists of a metal cork borer plugged at
the bottom, with two screw type tubing clamps fas-
tened to the top. These can be tightened down on a
small channel section steel plate which holds the seal.
A necessary precaution, but not shown, is the in-
clusion of a small pad of asbestos in the bottom of the
metal tube to cushion the glass tube against breakage
under pressure and which also holds the flared rim
above the metal surface.

The most important feature of the device is the
selection of the material for the seal. Sheet neoprene
has proved most satisfactory in withstanding the at-
tack of solvent under high temperature and pressure.
It gives very long service and seals well, using only
moderate finger pressure.

The pressure sealing device also protects against
shattering in the event of tube breakage. So far, this
has never occurred except through overtightening.

Heating Block: The pressure sealing device should
fit neatly into a hole in the heating block, which is
preferably of aluminium or brass for rapid heat trans-
fer, and 1s maintained at 170C.

EReagents: These should be analytical reagent grade.
Chloroform—methanol—sulphurie acid: This is pre-
pared volumetrically in the proportions 100:100:1.

Procedure

One drop of oil (approximately 30 mg) is placed in
the test tube to which is added approximately 0.75 ml
chloroform—methanol—sulphuri¢ acid. The tobe is
placed in the pressure sealing device and heated in the
block at 170C for five minutes. After rapid cooling
under running water the test tube is removed from
the device and the solvent boiled off in a hot water
bath. A small piece of zinc is usually first added.
which neutralises the sulphuric acid, avoiding charring
of the esters. At this stage the esters have given
satisfactory results in the gas chromatograph, but to
avold contamination of the esters by zine products, it
is preferable to wash and extract as follows: To the
test tube is added 1 ml of water followed by 1 ml
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of petroleum ether, and after shaking or magnetic
stirring, if the zine has been added in the form of a
small piece of zine plated steel, the petroleum ether
extract is transferred to a second test tube, after pass-
ing it through a small funnel containing anhydrous
sodium sulphate. The extraction may be repeated if
desired. After removal of the petroleum ether, the
esters are ready for analysis, the time for preparation
being approximately 15-20 min.

Discussion

Thin layer chromatography (TLC) using Kieselgel
G has been used to study the time-temperature rela-
tionship of the reaction. It has been observed that if
the temperature is lowered, or the time shortened,
causing incomplete esterification, there will be, in ad-
dition to unreacted triglyceride, an initial inerease in
the monoglyceride and diglyceride components of the
mixture. This is confirmed visnally by the esters pro-
duced under these conditions, having a solid emulsified
appearance after extraction. However, if the stipu-
lated conditions have been followed, the gas chromato-
graphic performance of the esters will be found to be

Re: Studies on

T IS SOMEWHAT surprising to read in the article,
I“Studies on Congo Palm Oil,”” recently published
(1) in your Journal, the statement, relating to the
liberation of fatty acids in palm oil, that ‘‘the action
of micro-organisms is negligible . . . increase in acidity
is due solely to a chemical reaction.’’

The validity of Prof. Loncin’s reaction kinetics as
they apply to the hydrolytic deterioration of palm
or other oils under sterile conditions is not disputed.
Furthermore, it is appreciated that under the con-
ditions of the palm produce trade in the Congo at
the present day, the greater part of the oil produced
originates from plantations with modern milling
equipment, and is handled in bulk. Under these con-
ditions, mierobiological infection will rarely oceur to
any serious extent, and, from a practical standpoint,
deterioration due to this chemical reaction will be of
greater importance.

However, palm o1l as it is produced in the West
African countries both of the British Commonwealth
and of the Communaute Franco-Africain under rather
less sophisticated conditions (as formerly applied also
in the Congo), is frequently exposed to infection by
lipolytie fungi during the course of processing, storage
and transport. Under these conditions, the rate of
hydrolytic deterioration is often much greater than
would be expected from the kinetic equations given
(2,3)—an effect that can only reasonably be attributed
to the influence of either residual fruit lipases, or
lipolytic micro-organisms. Many species of lipolytic
fungi have been isolated from palm oil stored under
normal trade conditions in Nigeria and most of these
fungi have been shown greatly to accelerate the rate
of the hydrolytic reaction when inoculated into sterile
palm oil (4). It has also been shown that this en-
hancement of the reaction rate only occurs in oil
stored at or near the ambient temp (5), as would be
expected in view of its biological origin. (Oil stored
in drums, as is the usual practice in West Africa,
normally remains near ambient temp, while in bulk
tanks, after it has been liquefied for pumping, it re-
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identical with that of esters produced by conventional
methods. No difference has been found in composition,
retention volumes or mass response. The latter fact
also supports the contention that the chloroform, used
as the ‘‘inert carrier’’ to overcome the triglyceride,
methanol phase difference, does not interfere in the
esterification reaction. This is confirmed by the fact
that no harmful secondary derivatives have been de-
tected by TLC.

The need to develop a more rapid method using
conventional reagents arose from our difficulties in
obtaining the newer reagents, diazomethane and boron
trifluoride, due to our distance from the major chem-
ical suppliers, and we are sure that there must be
others with the same problems.

The suggested modified method has been in routine
use in our oil and fat research laboratory for more
than one year, and has proved most satisfactory.
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mains above the temp at which microbiological ac-
tivity can normally takes place, for protracted
periods.) Even under the conditions pertaining in
the Congo, the importance of microbiological activity
in occasional batches of palm oil has been recognized
in an earlier paper (6) by Loncin, which refers
specifically to the effect of infection with Geotrichum
candidum Link on the deterioration of the oil.

In general, it may be stated that when palm oil
is stored in bulk tanks, the chemical hydrolysis de-
scribed by Lonein and his co-workers will be the main
factor in bringing about deterioration. When it is
stored in drums or other smaller containers, this reac-
tion will be largely obscured by the influence of lipo-
lytic micro-organisms. If the oil has been inadequately
sterilized, there will be further enhancement of the
reaction rate, caused by the influence of residual fruit
enzymes.

The relative importance of these various factors
has recently been discussed in detail (7) by one of us
in a review article.
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