Effect of refining on the fatty acid, sterol and
tocopherols compositions of soybean oil from GM seeds
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Introduction: Methodology: A\

v Sampling was performed along the extraction and refining steps, from soybean grains to deodorized oil. Samples comprised \

Soybeans are an exceptional source of polyunsaturated fats,

high quality proteins and high levels of vitamin E, this seed the pre-extraction steps (cracking, lamination and extrusion-expelling), the extracted crude oil, and the 4 oil refining steps

makes part of the human diet mainly as vegetable oil and as (degumming/neutralization, washing, bleaching and deodorization) (Figura 1).

an excellent source of protein. v’ Fatty acid and phytosterols compositions were evaluated by GC/FID and vitamin E profile was determined by HPLC/DAD/FL.

Nowadays, soybean oil represents almost 30% of the world’s

vegetable oil production. As most vegetable oils, crude A) ‘ S (et ‘ B) ‘ Crude oil ‘
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Figure 1 — Different steps that occur during extraction (A) and refining (B) phases.
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Figure 3A — GC/FID chromatogram
for phytosterols analysis.
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Figurg 2 — Fat content (on.a dry wgight basis) along pre- I 4\ M N avenasterol, 7: A’-stigmastenol, 8:
extraction steps and after oil extraction. . . — 5 : A’-avenasterol.
Table 1 — Fatty acid content along soybean oil extraction and refining. ; 5,
Fatty acids % ) )
Samples Saturated Monounsaturated Polyunsaturated 7ransisomers 2 ,
Soybean grain 15.5 25.9 58.6 o1 ||
Cracked seed 15.5 25.6 58.9 0.1 8 - 4A - HPLC/FL ch , -
) IS igure - cnromatogram Tor
Laminated seed 15.7 25.6 58.6 0.1 a Vitamin E standard mixture.
Extruded seed 15.8 25.4 59.0 0.1 6 N herol, 2: a-tocotrienol. 3: B
. : a-tocopherol, 2: a-tocotrienol, 3: B-
Crude O-Il - 15.5 25.5 59.1 0.1 focopherol M T Ear e I S Y
Neutralized oil 15.7 25.3 59.0 0.1 L bb tocotrienol,  6:y-tocotrienol, 7: & -
Washed oil 15.7 25.3 59.0 0.1 tocopherol, 8: d —tocotrienol, IS: tocol
Bleached ol 15.9 25.3 58.8 0.1
Deodorized oil 15.8 25.6 58.6 0.7

Total Phytosterols (mg/100g oil)

Conclusion:
400
350-
300 v Fatty acid composition did not change significantly along the refining process, except for trans isomers
250 contents that increased (from 0.1% to 0.7%) in the last refining step (deodorization) (Table 1).
i:g 4 Total phytosterols content increased along the preparation steps of soybean seeds before solvent extraction
o (cracking, lamination and extrusion-expelling) probably because those steps showed to be crucial to
50- maximize oil extraction (from 17% to 21%) (figure 2).
0 \ | \ \ |
Crude Neutralized Washed Bleached Deodorized 4 Refining caused a 20% loss of total phytosterols (from 392.8 to 314.1 mg/100 g oil). A significant reduction

Figure 3B — Total phytosterols content along refining process. of the phytosterols content was observed after neutralization and washing, which could be due to free sterols

lost in the soaps micelles? (figure 3).

v Along crude oil refining, a 30% reduction of Vitamin E content was observed (from 1343.8 to 942.4 mg/kg).
%0 Tocopherols in soybean ol

120 The main tocopherols were y- and 5- isomers while no tocotrienols were detected (figure 4).
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\ Figure 4B — Evaluation of the Vitamin E content along refining process.
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