SOYA OIL—Summary of discussion

SESSION 111 A

J.M. AGUILERA, Recorder, Food Protein Research and Development Center,

Texas A&M University, College Station, TX 77843

The discussion was led by E.A. Emken of USDA Northern
Regional Research Center, U.S.A,, and had as panelists all
the speakers from Plenary Session 111, (‘‘Effects of Proces-
sing on Soya Oil” [Tuesday morning]), and those who
presented papers in the round table of the afternoon.

Initial comments were centered on the round table
papers. D'Alonzo recommended the use of Silar 10C
glass capillary columns over OV 275 columns to effect good
isomer separation. OV 275 capillary columns tend to
oxidize with time and affect the separation. Another
problem alluded to by the speaker was that of getting
response factors for standards that are not available. He
suggested getting a correlation for the available ones and to
extrapolate the response factors for those standards not
available. Frankl commented on problems encountered
with different ozonolysis standards, particularly in the case
of dienes.

There was a consensus among members of the panel that
a misconception exists on what antioxidants can do;
antioxidants would not rejuvenate mistreated oils. In the
U.S., antioxidants are allowed for use in fats and oils up
to 200 ppm (0.02%).

Although GPC (gel permeation chromatography) allows
determination of the extent of oil polymerization caused
by heating or oxidation, identification of polymers is not
yet possible. Frankl said that during deodorization of the
oil, temperatures of 200-230 C are reached starting heat
polymerization. Also, oxidative polymers and heat poly-
mers get mixed, complicating things more.

Jackson made several comments on techniques used for
offflavor identification. He was not aware of using milk as

testing media for oil; however, he said the presence of water
should be avoided when pure analytical techniques are
employed. He stated that there was nothing wrong with
using trapping techniques for oils, but he was concerned
about reproducibility and quantification. Identifying
important peaks by sniffing was not done for vegetable oils
but has been done for dairy products. Gas chromatography/
mass spectroscopy (GC/MS) could also be applied to
component identification, as Jackson had shown that
morning for soya isolates.

D'Alonzo warned against trying to correlate GC-calcu-
lated trans values with those obtained using infrared (IR)
spectroscopy, particularly when the trans values are low. IR
not only lacks specificity, but also is less accurate than GC.
Besides, the IR methodology he had been using is an
unpublished modification of the standard method. To
improve recovery and resolution in GC, he advised the
audience to change standard injection systems to one sold
by SGE. Commenting on Frankl’s attempts to identify
polymers, he mentioned that infrared techniques did give
a little more functional group information. As far as trap-
ping techniques, he said, he had fed a computer system
with the profile obtained by capillary GC and with flavor
panel results for identical samples. Curve fitting done by
multivariate analysis picked up those peaks that correlate
better with off-flavors. He reported that with this pro-
cedure, important peaks have been identified and later
corroborated by sniffing techniques. A last point was made
that GC and sniffing techniques are much utilized in the
case of essential oils, perfumes and citric acid.

SESSION 1iI B

H.J. DUTTON, Recorder, Northern Regional Research Center, Agricultural Research,

Science and Education Administration, USDA, Peoria, |L 61604

The absorption and distribution of positional cis and trans
octadecenoic acid isomers in lipids from rat, egg and human
tissues were reviewed. Selected data on enzyme, single cell
and whole animal studies with positional octadecenoic acid
isomers were summarized and compared.

A major objective of commercial processing of soybean
oil into edible products is to remove unwanted impurities
from the oil with the least possible effect on the nutritional
quality of the oil. Soybean oil is an excellent dietary source
of the essential fatty acid linoleic acid and also of tocoph-
erols, which serve as sources of vitamin E as well as natural
antioxidants. The data presented indicate that the nutri-
tional quality of soybean oil is largely retained as a result of
typical commercial processing conditions. Hydrogenation
does reduce the level of essential fatty acids; however,
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typical commercial salad and cooking oils and shortenings
made from hydrogenated soybean oil retain nutritionally
significant levels of essential fatty acids. Tocopherols also
are present at high levels in the finished oil. Among the
unwanted components of crude soybean oil that are effec-
tively removed by processing are pesticide residues, phos-
phauides, free fatty acids, color pigments and compounds
causing objectionable odors and flavors.

Butterfat has a unique place in the diet in India, despite,
according to S. Mukbherjee, its proven hyperchloresteremic
responses. His studies in men and animals revealed a chol-
esterol lowering action of soybean oil when mixed with
butterfat. He reported that interesterification with soybean
oil caused structural changes that resulted in an even greater
cholesterol lowering action of the treated fat.



SOYA OIL—Round table

Questions presented to the plenary speakers at this
round table dealt with the need for and practicality of
copper hydrogenation catalysts. It was stated that particu-
larly for the soybean export market, bland, heat-stable
oils are required and are provided by copper hydrogenated,
low linolenic acid oils. Continuous high-pressure hydrogena-
tion, it was stated, should make copper catalysts practical.

A lively discussion was evoked by a question on the use
of soybean oil in Brazil as a diesel fuel and its effect on
world market supply of soybean oil. The discussion pointed
out the small production of vegetable oils compared to
petroleum oils, the problems of diesel engine performance
burning vegetable oils, the lack of favorable economics and,
despite all this, Brazil’s decision to use increasingly more
soybean oil in diesel fuels.

In connection with the topic of the effects of processing

on the quality of soybean oil, questions centered around
the role and value of antioxidants and phospholipids, the
feasibility of proposed active oxygen method (AOM) and
stability specifications and the precursors of odors and
flavors.

Nutritional questions dealt with the feasibility of attain-
ing the recommended P/S ratios of 0.8-1.0, and the nutri-
tional aspects of rapeseed oil. This round table also pro-
vided the forum for presentation of further information on
the nutritional effects of hydrogenated soybean oil. From a
review of the literature, it was pointed out that the idea
that trans-monoenes are “unnatural’” and of recent occur-
rence is false, and that trans isomers possess no unique
negative biological qualities in humans and animals when
adequate levels of essential fatty acid are present in the
diet,
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