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Résumé : Indépendamment des phytostérols et des autres composants de la graine (protéines, 

isoflavones), l'huile de soja présente plusieurs autres atouts qui lui confèrent des effets préventifs 

vis-à-vis du risque cardiovasculaire et des maladies coronariennes. Elle contient 61 % d'acides gras 

polyinsaturés et seulement 15% de saturés, et ne comporte pas d'acide gras trans : sa consommation 

peut donc permettre une réduction du cholestérol total et du cholestérol LDL. C'est également une 

huile riche en vitamine E, et particulièrement en gamma tocophérol dont l'activité antioxydante 

connaît aujourd'hui un regain d'intérêt. Enfin, sa teneur élevée en acide alpha-linolénique est 

compatible avec des propriétés antithrombotique et antiarrythmique, mais la faible biodisponibilité 

de cet acide gras dans l'huile de soja en limite peut-être les effets. 

Summary : Apart from the phytosterols and the other components of the bean (proteins, 

isoflavones) soybean oil presents several characteristics that give it a preventing effect on 

cardiovascular risk and coronary heart disease. With 61% of polyunsaturated fatty acids and only 

15% of saturated fatty acids, without transfatty acids, soybean oil diets may decrease total and LDL 

cholesterol. Soybean oil is also rich in vitamin E, especially in gamma tocopherol whose antioxydant 

activity deserves more attention today. Finally, its large content in alpha linolenic acid may induce an 

antithrombotic and antiarrythmic effect, but this effect is perhaps restricted by the poor 

bioavailability of this fatty acid in soybean oil. 
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ARTICLE 

The lipid fraction of soybean accounts for 20% of the bean and can explain some of the effects of 

soybean on coronary heart diseases, beside those of the other components. The fatty acids 

composition of the soybean oil (Table 1) is as follows: saturated fatty acids (SFA), only 15%; 

monounsaturated fatty acids (MUFA), 24%; and polyunsaturated fatty acids (PUFA), 61% with 7.2% of 
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alpha linolenic acid (ALA) which is one of the two essential fatty acids. With rapeseed oil, walnut oil, 

linseed oil (not allowed for human nutrition in France) and wheat germ oil, soybean oil is one of the 

four or five high alpha linolenic acid oils. Since it is a high PUFA oil, it also contains a large amount of 

vitamin E (124 mg/100 g): it is the highest vitamin E oil after corn oil, but the largest part of vitamin E 

is supplied by gamma tocopherol whose antioxidant activity deserves more attention today [1].  

Plasma, lipids and lipoproteins  

First, fatty acids have an effect on plasma lipids and lipoproteins. It is well known that the 

replacement of SFAs by PUFAs (for 5% of energy intake) decreases total and LDL cholesterol 

(respectively by 0.52 and 0.36 mmol/l). So, the lipid profile becomes less atherogenic [2]. The 

comparison of oils rich in mono- and polyunsaturated fats shows the same decrease of LDL 

cholesterol, but a higher decrease in triglycerides with PUFAs [3]. The effects of PUFAs on HDL 

cholesterol are less obvious. A high PUFAs intake (more than 10% of total energy intake) or a high P/S 

(PUFA/SFA) ratio is associated with a lower level of HDL cholesterol than in the case of a high MUFA 

intake [4-6], but some authors do not confirm this point [7]. A high PUFA intake decreases the level 

of LDL cholesterol more than a high MUFA intake, so the ratio LDL C/HDL C may not change 

significantly [8, 9]. Furthermore, the biological meaning of a low level of HDL cholesterol and of a 

decrease of HDL cholesterol through diet is not the same [10].  

 

Metabolic and clinical studies with soybean oil  

Here, we have eliminated the studies about hydrogenated soybean oil because their fatty acids 

content is quite different, with a large amount of trans fatty acids and a reduction of the natural cis 

polyunsaturated fatty acids.  

On fasting lipids and lipoproteins  

Many studies are coming from Asian countries comparing soybean oil and other widely used edible 

oils in these countries.  

* Comparison with palm olein  

Palm oil is rich in palmitic acid (16:0, 38.2%) and in oleic acid (18:1, 43.2%). There is no difference in 

total cholesterol, HDL cholesterol, LDL cholesterol in two studies [11, 12], and only a higher decrease 

of apo B and apo A1 with soybean oil [11].  

* Comparison with coconut fat  

Coconut fat is rich in medium chain triglycerides, in lauric acid (C12:0, 45.8%) and myristic acid (14:0, 

18.4%) which are saturated fatty acids. The P/S ratio in soybean oil diet was 4.0 against 0.25 in 

coconut fat diet. The first diet leads to a decrease of total (-21%), LDL (-23%), HDL cholesterol (-15%) 

and of triglycerides (-25%) while there was no change in the second [13].  

* Comparison with various high monounsaturated oils  

Three oils (olive oil, liquid lard, rice bran oil) in a high-fat diet (40%) were compared to the soybean 



oil. Soybean oil has the largest effect on lowering LDL cholesterol, but it has also a reducing effect on 

HDL cholesterol since olive oil diet does not change LDL C and increases HDL C [14].  

* Comparison with alpha linolenic, linoleic or oleic acid-rich oils  

Four low-fat (26%) experimental diets (one with soybean oil) were compared to a diet with a two-

fold SFA content, in normolipidemic men. There was no difference between the four experimental 

diets (rich in alpha linolenic, linoleic or oleic acid) with a mean decrease of 22% for LDL cholesterol, 

41% for VLDL cholesterol and 19% for apoprotein B [15].  

* Comparison with dietary hydrogenated fats and with butter  

Six diets (30% total fat) with the same amount of SFAs (except butter with a greater amount of SFAs) 

and the same amount of MUFAs but a higher amount of trans fatty acids (TFAs) for the hydrogenated 

fats (except butter whose natural trans fatty acids have not the same amount, origin and effect) were 

tested in moderately hypercholesterolemic men and women. The soybean oil diet with the lowest 

TFA content had the largest effect for lowering total cholesterol, LDL cholesterol and the total 

cholesterol/HDL cholesterol ratio [16], when compared to the high trans fatty acids diets obtained 

from hydrogenated fats and compared to the butter.  

In postprandial state  

De Bruin et al. have examined the postprandial effect of soybean and olive oils emulsions in order to 

know their metabolism.  

With an oral vitamin A load [17] they have shown a lower retinyl palmitate chylomicrons, apo B48 in 

chylomicrons remnants and a lower HDL cholesterol in postprandial state after soybean oil. So there 

is a slower removal of olive oil correlated with a higher hepatic lipase activity while the decrease of 

HDL cholesterol is inversely correlated with hepatic lipase. So the competition between olive oil 

chylomicrons remnants and HDL for hepatic lipase may explain the lack of postprandial decrease of 

HDL cholesterol.  

After intravenously administrated olive and soybean oils emulsions, they have shown also a faster 

removal of soybean emulsion inversely correlated with the initial triglycerides level [18].  

Mechanisms  

On HDL  

Sola et al. have shown that the HDL lipoproteins from soybean oil were less fluid particles than HDL 

lipoproteins from olive oil. This is due to the difference in the composition of HDL in phospholipid 

fatty acids and may explain a higher efflux with olive oil [19].  

On LDL  

The fractional synthesis rate of free cholesterol and absolute synthesis rate of free cholesterol were 

measured and calculated for five diets (with 30% total fat). One of them was a soybean oil diet and 

was compared to a high-fat diet (39%) [8]. The lowest LDL cholesterol was observed with soybean oil 

but was associated with a high fractional and absolute synthesis of free cholesterol, as compared to 



the other diets with a larger trans fatty acid content. So, with soybean oil diet, the decrease of LDL 

cholesterol is due to an increase of LDL clearance, and then to the improvement of the catabolic 

pathway.  

Lipoprotein oxidation  

PUFA-enriched diets are able to increase the LDL susceptibility to oxidation, whereas SFA and MUFA 

fatty acids are fairly resistant to oxidation. But LDL oxidation in the sub-endothelial space also 

depends on the LDL vitamin E content [20]. Therefore, soybean oil is a rich vitamin E oil, especially in 

gamma tocopherol (Table 2) whose antioxidant activity is well established [1]. So, if the diet also 

contains a high percentage of MUFAs, soybean oil does not increase LDL oxidation.  

Platelet agregation and hemostatic factors  

It is well known that n-3 fatty acids, particularly the eicosapentaenoic acid (EPA), play an important 

role in the prevention of coronary artery diseases. Their potential benefits come from their 

antithrombotic action, particularly through the inhibition of thromboxane A2 synthesis, the 

prostaglandin that causes platelet aggregation and vasoconstriction [21].  

Now the purpose is to establish whether alpha linolenic acid (ALA), the essential fatty acid at the 

head of the n-3 serie, has the same effect.  

Increasing dietary ALA raises EPA phospholipid concentration [22, 23]. ALA-rich diet decreases 

platelet aggregation either by modulating the effect of arachidonic acid or through desaturation and 

elongation to EPA. This could be impair-ed in case of DELTA-6 desaturase alteration, as in diabetes 

mellitus. This may also occur when there is an excess of linoleic acid intake with a high linoleic 

acid/alpha linolenic acid ratio which may inhibit the conversion of ALAs to EPAs n-3 PUFAs, but 

soybean oil has a good ratio of 7.5. ALAs and EPAs have nearly the same effects on hemostatic 

factors, particularly on platelet aggregation and on thrombosis [24]. n-3 fatty acids have other effects 

such as inhibiting both cellular growth factors and the migration of monocytes, promoting the 

synthesis of beneficial nitric oxide in the endothelium, inhibiting the synthesis of anti-inflammatory 

cytokines (interleukin 1-b and tumor-necrosis-factor). Finally, n-3 fatty acids, ALAs and EPAs have an 

antiarrythmic effect which can prevent sudden death risk in acute myocardial infarction [25]. This 

ALA effect depends on its bioavailability conversion to EPA and does not seem to be a direct effect 

[26]. But the biodisponibility of fatty acids depends on their position on the glycerol, the best one 

being on the Sn-2. In soybean oil, there is only 27% alpha linolenic acid on the Sn-2, since 66% of 

alpha linolenic acid in rapeseed oil is on the Sn-2.  

Preventing effect of ALAs on cardiovascular risk and coronary heart diseases  

Cardiovascular risk  

Three prospective studies have shown that ALA dietary intake is inversely correlated with the 

cardiovascular risk: MRFIT (-37%) [27], Nurse's Health Study (-45%) [28], Physician's Health Study (-

59%) [29]. Two case control studies have also observed an inverse relation between ALA serum 

concentration with stroke [29], and of ALA in adipose tissue with the risk of myocardial infarction 

[30]. But in the Euramic Study [30], the p value for trend was not significant after adjustment.  



Cardiovascular disease prevention  

Few dietary intervention trials were conducted.  

The Oslo Study is a primary prevention trial with a slight increase of PUFAs (soybean oil) and a 

decrease of SFAs: after 5 years, there was a fall myocardial infarction and sudden death (-47%) [31].  

There are three secondary prevention trials: the first (that of the London MRC) [32], a soybean diet, 

has shown a decrease of 18% in coronary artery disease events but soybean oil was given late after 

myocardial infarction. A few years later, the Oslo Diet Heart Study, with the same dietary 

intervention as in the Oslo Study, has shown a fall of 44% in fatal myocardial infarction [7]. More 

recently, the Lyon Diet Heart Study has shown a dramatic fall of more than 70% in all end points with 

a Mediterranean diet containing a high ALA intake with a high ALA and MUFA margarine [33]. In that 

study, the cardioprotective effect was quickly obtained, probably because of the antithrombotic and 

antiarrythmic effect of the ALA [33]. But these results cannot be extrapolated to a soybean-rich diet 

because in the Lyon Diet Heart Study the fats used came from rapeseed oil.  

CONCLUSION 

Soybean fatty acids may have a protective effect for cardiovascular diseases (Figure 1), 

independently of the others components of soybean oil such as phytosterols, and of the other 

components of the bean (proteins, isoflavones). Although the high PUFA content may lead to an 

enhanced lipoprotein oxidation effect, which is cancelled by the high vitamin E content of the 

soybean oil, and to a lower HDL cholesterol, the low SFA associated with a high PUFA content of the 

soybean oil without trans fatty acid (in non hydrogenated oils) may decrease LDL cholesterol in a 

positive way. Therefore, a high ALA diet is able to have an antithrombotic and antiarrythmic effect 

which explains its rapid protective effect, but the poor bioavailability of ALA in soybean oil leads to 

further studies to prove its own benefit (Figure 1).  
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        Figure 1. The mechanism of the cardioprotective effect of soybean oil.  

 

 

 

 

 


