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OPINION 

 
of the French Food Safety Agency                                                   

related to the effect of soy protein extracts on cholesterolaemia 

 

 

1. REVIEW OF THE REQUEST  

The French Food Safety Agency (AFSSA) issued an internal request for an assessment of the 
effect of soy protein extracts on cholesterolaemia. 

2. BACKGROUND 

At various times, the French Food Safety Agency (AFSSA) has issued Opinions related to 
claims made for the cholesterol-lowering effect of soy protein. In March 2005, it published a 
report entitled “Sécurité et bénéfices des phyto-estrogènes apportés par l’alimentation – 
recommandations” [Safety and Benefits of Phytoestrogens in Food – Recommendations], in 
which this issue was addressed. More recently, as part of the report “Apport en protéines et en 
acides aminés: consommation, qualité, besoins et recommandations” [Protein and amino acid 
intake: consumption, quality, requirements and recommendations] (AFSSA, 2007), AFSSA 
specified its analysis.  
Given the evolution of the scientific data, a summary of the effect of soy protein extracts on 
cholesterolaemia was considered to be necessary. 

3. METHOD OF ASSESSMENT 

An internal assessment of the case was conducted by the Nutrition and nutritional risks 
assessment unit (UENRN) in consultation with the Scientific Panel (CES) on ‘Human nutrition’.  

4. DISCUSSION 

Soy proteins (whose exact composition is not always known) refer, in the vast majority of cases, 
to soy protein isolates (SPIs) which contain at least 90% pure proteins (Codex Alimentarius, 
1989). They may contain isoflavones, among other substances (Anderson & Wolf, 1995; Francis 
et al., 2002). 
 
Observational studies in humans have shown negative correlations between the consumption of 
soy-based products and total and LDL blood cholesterol levels (Ho et al., 2000; Nagata et al., 
1998). These observations have given rise to an interest in the potentially cholesterol-lowering 
effect of some soy compounds, including protein substances used in numerous intervention 
studies. Some of them show a significant reduction in LDL cholesterol in hypercholesterolaemic 
subjects receiving soy-based vegetable protein substances (Tonstad et al., 2002; Teixeira et al., 
2000; Gardner et al., 2007; Yang et al., 2007 (a); Taku et al., 2007). Other studies do not 
confirm these results and indicate instead that soy proteins have no beneficial effect on LDL 
cholesterol (Thorp et al., 2008; Cuevas et al., 2003; Taniguchi et al., 2008) nor on other 
cardiovascular disease risk factors (Sacks et al., 2006). Moreover, soy-based vegetable protein 
substances do not confer any additional benefit in hypercholesterolaemic subjects following a 
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low-fat, high-fibre diet (Cuevas et al., 2003; West et al., 2005). Lastly, when a cholesterol-
lowering effect is observed, its amplitude is limited (between 3% and 6% reduction in LDL 
cholesterol) (Wang et al., 2004; Sacks et al., 2006; Harland & Haffner, 2008).  

 

The effects on cholesterolaemia after consuming soy products, when they are observed, could 
be due to the combined and misidentified action of various compounds of this plant (Harland & 
Haffner, 2008; Sirtori et al., 2009; Taku et al., 2007; Anderson & Wolf, 1995; Francis et al., 
2002). Thus, the possibility that a soy compound other than proteins may have contributed to 
the observed effect cannot be ruled out (Sacks et al,. 2006). Furthermore, assuming that there 
is evidence of a cholesterol-lowering effect of soy protein extracts, the possible mechanisms of 
action have not been identified (AFSSA, 2008; Xiao et al., 2008). In addition, it appears that the 
cholesterol-lowering effect of products containing soy proteins, when it is observed, is not 
correlated with the level of soy protein intake (Harland & Haffner, 2008). One study suggests 
that inflammation can aggravate hypercholesterolaemia (elevated LDL cholesterol) in 
moderately hypercholesterolaemic adults following a low fat diet, with soy proteins having no 
effect on this cholesterolaemia (Hilpert et al. 2005).  
In addition, other animal or vegetable proteins (proteins from some lean meats, fish proteins, 
milk serum proteins, gluten proteins, rice proteins) might have a cholesterol-lowering effect, 
according to some authors (Nagaoka et al.,1991; Nagaoka et al., 1992; Zhang & Beynen, 1993; 
Anderson et al., 1999; McCarty, 1999; Washburn et al., 1999; Tomotake et al., 2000; Wang et 
al., 2004; Wergedahl et al., 2004; Zhan & Ho, 2005; Choi et al., 2005; Mayilvaganan et al., 
2004; Debry, 2004a; Debry, 2004b; Aziz et al., 2008; Yang et al., 2007(b)). These results would 
suggest a lack of specificity of soy proteins in lowering cholesterolaemia. 

5. CONCLUSION 

A review of the literature reveals controversy concerning the effect of soy protein products on 
lowering cholesterolaemia (total cholesterol and LDL cholesterol levels). Moreover, when a 
cholesterol-lowering effect is observed, the data do not enable scientific consensus to be 
reached on the compounds responsible; in addition, assuming that there is evidence of a 
specific cholesterol-lowering effect of soy protein extracts, the mechanisms of action involved 
are unknown.  
Thus, although non-specific cholesterol-lowering effects of certain products made from soy 
proteins are sometimes observed, AFSSA considers that the link between consumption of soy 
vegetable proteins and reduction of cholesterol levels has not been established in humans to 
date. 
The potential cholesterol-lowering effects of soy protein-based products should be evaluated on 
a case-by-case basis, subject to the submission of data that enable the compounds and 
mechanisms of action involved to be accurately identified.  
 
 
 
 

The Director General 

Marc MORTUREUX 
 

KEYWORDS 

Keywords: isoflavones, soy proteins, total cholesterol, LDL cholesterol. 



AFSSA – Request no. 2008-SA-0280 

3 / 5 

DERNS/Enr.22 

REFERENCES 

 
AFSSA (2005) Report “Sécurité et bénéfices des phyto-estrogènes apportés par l’alimentation-
Recommandations“ [Safety and Benefits of Phytoestrogens in Food – Recommendations]  - March 2005 
(Request no. 2002-SA-0231). http://www.afssa.fr. 
 
AFSSA (2007) Report “Apport en protéines et en acides aminés : consommation, qualité, besoins et 
recommandations”  [ Protein and amino acids intake: consumption, quality, requirements and 
recommendations] (Request no.  2004-SA-0052). http://www.afssa.fr. 
 
AFSSA (2008) Avis du 2 juillet 2008 de l’Agence française de sécurité sanitaire des aliments relatif à 
l’évaluation des justificatifs concernant l’allégation « la consommation journalière de 25 g de protéines de 
soja peut contribuer, dans le cadre d’un régime pauvre en lipides et en lipides saturés, à la diminution du 
cholestérol sanguin » [Opinion of 2 July 2008 of the French Food Safety Agency related to the evaluation 
of evidence concerning the claim “daily consumption of 25g of soy protein, as part of a diet low in fats and 
saturated fats, may help to lower blood cholesterol”]. (Request no.  2005-SA-0064). http://www.afssa.fr. 
 
Anderson R.L, Wolf. WJ . Compositional changes in trypsin inhibitors, phytic acid, saponins and 
isoflavones related to soybean processing. J Nutr 1995; 125: 581S-588S. 
 
Anderson, J.W, Smith BM, Washnock CS. Cardiovascular and renal benefits of dry bean and soybean 
intake. Am J Clin Nutr 1999; 70: 464S-474S. 
 
Aziz A, Xiao CW, Cockell KA, Sarwar Gilani G, Cruz-Hernandez C, Nimal Ratnayake WM. Impact of 
dietary protein on lipid metabolism in hamsters is source-dependent and associated with changes in 
hepatic gene expression. Br J Nutr 2008; 100: 503-11.  
 
Choi Y.Y,  Osada K,  Ito Y,  Nagasawa T,  Choi MR, Nishizawa N.  Effects of dietary protein of Korean 
foxtail millet on plasma adiponectin, HDL-cholesterol, and insulin levels in genetically type 2 diabetic mice. 
Biosci Biotechnol Biochem 2005; 69: 31-7. 
 
Codex Alimentarius. 1989. Codex General Standard for Soy Protein Products (SPP) codex stan 175-1989.  
 
Cuevas AM, Irribarra VL, Castillo OA, Yañez MD, Germain AM. Isolated soy protein improves endothelial 
function in postmenopausal hypercholesterolemic women. Eur J Clin Nutr 2003; 57: 889-94.  
 
Debry, G. 2004a. Chapter 2- Experimental data on animals. In Dietary Proteins and Atherosclerosis. CRC 
Press. 
 
Debry, G. 2004b. Chapter 3 - Experimental data on Humans. In Dietary Proteins and Atherosclerosis. CRC 
Press. 
 
Francis G, Z. Kerem Z,  Makkar, HP, Becker K. 2002. The biological action of saponins in animal systems: 
a review. Br J Nutr 2002; 88: 587-605. 
 
Gardner CD, Messina M, Kiazand A, Morris JL, Franke AA. Effect of two types of soy milk and dairy milk 
on plasma lipids in hypercholesterolemic adults: a randomized trial. J Am Coll Nutr 2007; 26: 669-77. 
 
Harland JI, Haffner TA. Systematic review, meta-analysis and regression of randomised controlled trials 
reporting an association between an intake of circa 25 g soya protein per day and blood cholesterol. 
Atherosclerosis 2008; 200: 13-27.  
 
Hilpert KF, Kris-Etherton PM, West SG.  Lipid response to a low-fat diet with or without soy is modified by 
C-reactive protein status in moderately hypercholesterolemic adults. J Nutr 2005; 135, 1075-1079 
 
Ho SC, Woo JL, Leung SS, Sham AL, Lam TH, Janus ED. Intake of soy products is associated with better 
plasma lipid profiles in the Hong Kong Chinese population. J Nutr. 2000 Oct;130(10):2590-3 
 
Mayilvaganan M, Singh SP, Johari RP. Hypocholesterolemic effect of protein prepared from Phaseolus 
aconitifolius (Jacq.). Indian J Exp Biol 2004; 42: 904-8. 
 
McCarty MF. Vegan proteins may reduce risk of cancer, obesity, and cardiovascular disease by promoting 
increased glucagon activity. Med Hypotheses 1999; 53: 459-85. 
 
Nagaoka S,  Kanamaru Y,  Kuzuya Y. 1991. Effects of whey protein and casein on the plasma and liver 
lipid in rats. Agric Biol Chem 1991;  55:  813-8. 



AFSSA – Request no. 2008-SA-0280 

4 / 5 

DERNS/Enr.22 

 
Nagaoka S,  Kanamaru Y,  Kuzuya Y,  Kojima S, Kuwata T. Comparative studies on the serum cholesterol 
lowering action of whey protein and soybean protein in rats. Biosci Biotechnol Biochem 1992; 56:1484-5. 
 
Nagata C, Takatsuka N, Kurisu Y, Shimizu H. Decreased serum total cholesterol concentration is 
associated with high intake of soy products in Japanese men and women. J Nutr 1998;128:209–13 
 
Sacks F.M, Lichtenstein, A, Van Horn L, Harris W, et al. Soy protein, isoflavones and cardiovascular 
health: an American Heart Association Science Advisory for professionals from the Nutrition Committee. 
Circulation 2006; 113:.1034-44. 
 
Sirtori CR, Galli C, Anderson JW, Arnoldi A. Nutritional and nutraceutical approaches to dyslipidemia and 
atherosclerosis prevention: Focus on dietary proteins. Atherosclerosis 2009; 203: 8-17.  
 
Taku K, Umegaki K, Sato Y, Taki Y, Endoh K, Watanabe S. Soy isoflavones lower serum total and LDL 
cholesterol in humans: a meta-analysis of 11 randomized controlled trials. Am J Clin Nutr 2007; 85: 1148-
56. Erratum in: Am J Clin Nutr 2007; 86: 809. 
 
Taniguchi M, Nagao K, Inoue K, Imaizumi K. Cholesterol lowering effect of sulfur-containing amino acids 
added to a soybean protein diet in rats. J Nutr Sci Vitaminol (Tokyo) 2008; 54: 448-53. 
 
Teixeira SR, Potter SM, Weigel R, Hannum S, Erdman JW, Jr., Hasler CM  Effects of feeding 4 levels of 
soy protein for 3 and 6 wk on blood lipids and apolipoproteins in moderately hypercholesterolemic men. 
Am J Clin Nutr 2000; 71, 1077-1084 
 
Thorp AA, Howe PR, Mori TA, Coates AM, Buckley JD, Hodgson J, Mansour J, Meyer BJ. Soy food 
consumption does not lower LDL cholesterol in either equol or nonequol producers. Am J Clin Nutr 2008; 
88: 298-304.  
 
Tomotake H,  Shimaoka I,  Kayashita J,  Yokoyama F, Nakajoh M, Kato N. 2000. A buckwheat protein 
product suppresses gallstone formation and plasma cholesterol more strongly than soy protein isolate in 
hamsters. J Nutr 2000; 130: 1670-4. 
 
Tonstad S, Smerud K, Hoie L A comparison of the effects of 2 doses of soy protein or casein on serum 
lipids, serum lipoproteins, and plasma total homocysteine in hypercholesterolemic subjects. Am J Clin Nutr 
2002; 76, 78-84 
 
Wang Y,  Jones PJ,  Ausman LM,  Lichtenstein AH. Soy protein reduces triglyceride levels and triglyceride 
fatty acid fractional synthesis rate in hypercholesterolemic subjects. Atherosclerosis 2004; 173: 269-75. 
 
Washburn S,  Burke GL, Morgan T,  Anthony M. Effect  of soy protein supplementation on serum 
lipoproteins, blood pressure, and menopausal symptoms in perimenopausal women. Menopause 1999; 6: 
7-13. 
 
Wergedahl H,  Liaset B,  Gudbrandsen OA,  Lied E,  Espe M,  Muna Z,  Mork S, Berge RK. 2004. Fish 
protein hydrolysate reduces plasma total cholesterol, increases the proportion of HDL cholesterol, and 
lowers acyl-CoA: cholesterol acyltransferase activity in liver of Zucker rats. J Nutr 2004; 134: 1320-7. 
 
West SG, Hilpert KF, Juturu V, Bordi PL, Lampe JW, Mousa SA, Kris-Etherton PM. Effects of including soy 
protein in a blood cholesterol-lowering diet on markers  of cardiac risk in men and in postmenopausal 
women with and without hormone replacement therapy. J Womens Health (Larchmt). 2005; 14): 253-62.  
 
Zhan S,  Ho SC. 2005. Meta-analysis of the effects of soy protein containing isoflavones on the lipid 
profile. Am J Clin Nutr 81: 397-408. 
 
Xiao CW, Mei J, Wood CM. Effect of soy proteins and isoflavones on lipid metabolism and involved gene 
expression. Front Biosci 2008; 13: 2660-73. 
 
Yang L, Kumagai T, Kawamura H, Watanabe T, Kubota M, Fujimura S, Watanabe R, Kadowaki M (b). 
Effects of rice proteins from two cultivars, Koshihikari and Shunyo, on cholesterol and triglyceride 
metabolism in growing and adult rats. Biosci Biotechnol Biochem 2007; 71: 694-703.  
 
Yang SC, Liu SM, Yang HY, Lin YH, Chen JR (a). Soybean protein hydrolysate improves plasma and liver 
lipid profiles in rats fed high-cholesterol diet. J Am Coll Nutr 2007; 26: 416-23. 
 



AFSSA – Request no. 2008-SA-0280 

5 / 5 

DERNS/Enr.22 

Zhang X,  Beynen AC. Influence of dietary fish proteins on plasma and liver cholesterol concentrations in 
rats. Br J Nutr 1993 ; 69: 767-77. 
 
 

 

 

 

 

 

 


