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 Outline 



Saturated fatty acid 

Saturated fatty acids (SFAs) No double bonds 

between the individual carbon atoms  of the fatty 

acid chain 
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Cont… 

Have a general formula of CH3(CH2)n COOH were n 
have a value between 2 and 22. 

Their physical and physiological property depend on 
the length of carbon chain. 

Besides linear chain saturated fatty acids there are 
branched chains which are present in lipids of milk 
and ruminants meat. 

 These major dietary lipids are chemically triesters of 
glycerol.  

 Short chain fatty acid(less than six carbon) are more 
or less water soluble and absorbed quickly in 
intestine 
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Cont… 

Fatty acid with short and medium chain(6 to 12 carbon 
chain) have a metabolism different from that of long 
chain(from 14 to 24 chain). 

In palm oil the sn-2 position is thus occupied at the 
level of 86% by an unsaturated fatty acid and of 13% 
by palmitic acid. 

In the United States, the dietetic advice given in 2005 
by the U.S. Department of Agriculture (USDA) 
indicates that the maximum intake of saturated fats 
should not exceed 10% of the total energy intake or an 
equivalent of 28 g of saturated fats for a total intake of 
2,500 kcal 
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Nutrition of saturated fats 

   After ingestion, food lipids are hydrolyzed mainly in 
the duodenum by pancreatic lipase. 

The American biochemist F.H. Mattson established 
in 1964 that this enzyme, highly specific of the fatty 
acids esterified in the external positions of glycerol 
(sn-1and sn-3), catalyzes the formation of sn-2 
monoacyl-glycerols and free fatty acids . 

Total fat, saturated fat, and cholesterol must also 
have a declaration of their Daily Value 
(DV).Definitions for each of the fat categories and the 
DV where applicable are 
 

6 E 



Cont… 

A high melting point, as characteristic of saturated and 
trans ~fatty acids, is associated with lower absorption 
(Deuel, 1955). 

The absorption of individual fatty acids in SBO, 
specifically lauric, mytistic,palmitic, steatic, oleic, and 
elaidic acids, and LA also is consistently high; 
absorption coefficients in excess of 93% were 
reported (Baer et al., 2003). 

With respect to the position of fatty acids in the 
triglyceride (TG), those in the sn-2 position ate better 
absorbed than in the sn-1 or sn-3 position (Mattson et 
al., 1979). 
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Cont… 

High intakes of calcium and magnesium modestly 
impair stearic acid absorption via the formation of fatty 
acid soaps (37-98% absorbed depending on fatty acid 
esterification) (Mattson et al., 1979). 

Lastly, the absorption of fats, particularly those with 
high melting points, is influenced by emulsification. 

Emken and coworkers (1993) reported that tristearin is 
more readily absorbed (90%) when emulsified in a 
sugar-casein-water mixture prepared at 80-85°C than 
a mixture prepared at 70°C (34%). 
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Cont… 

 a. Total fat is the total fatty lipids or triglycerides — DV 
is <65 grams for a 2000 calorie diet and <80 grams for 
a 2500 calorie diet. 

 b. Saturated fat is the sum of the fatty acids containing 
no double bonds — DV is <20 grams for a 2000 
calorie diet and <25 grams for a 2500 calorie diet. 



3. Saturated fatty acid and 
and health  

In addition to being biosynthesized by humans, 
saturated fatty acids are involved in about one-third of 
the energy intake integrated into dietary lipids. 

In the 1950s, a causal relationship between the 
amount of ingested saturated fatty acids and plasma 
cholesterol level was suspected.  

Thus, in 1965 the works done in the United States by 
A. Keys, who is often called “Mr. Cholesterol,” clearly 
demonstrated that saturated fatty acids induced an 
increase in plasma cholesterol  

while polyunsaturated fatty acids induced a decrease. 
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Cont… 

One of the equations established by A. Keys is 
as follows: 

ΔTC = 49.6 × ΔSFA – 23.3 × ΔPUFA + 0.6 × 
ΔC  

where SFA = saturated fatty acids as a 
percentage of total calories ,                                
PUFA = polyunsaturated fatty acids as a 
percentage of total calories,                                      
TC = total plasma cholesterol (in micromoles 
per liter), and C = dietary cholesterol in 
milligrams per day.  

PCB 
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Cont… 

 In 1970 and 1998, The relationship between total 
cholesterol and intake of various fatty acids became 
as follows:ΔTC = 32 × ΔSFA – 6 × ΔMUFA – 21 × 
ΔPUFA + 31 × ΔΤUFA                                              
where MUFA = monounsaturated fatty acids as a 
percentage of total calories and TFA = trans fatty 
acids as a percentage of total calories.  

Population studies show a positive correlation 
between coronary heart disease (CHD) risk and 
dietary SFA (Hu et al., 1997; Keys, 1970; Kromhout et 
al.,1995) and an inverse association with PUFA (Hu et 
al., 1997). 
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Cont… 

 Hegsted’s regression equation showed that myristic 
acid (14:0) raised TC four times more than palmitic 
(16:0) while PUFA (mainly linoleic acid) lowered it 
(Hegsted et al., 1965).  

These findings became the basis for numerous 
public health message aimed at replacing SFA with 
UFA . 

The neutral effect of palm olein described in some of 
the above studies often occurs when total fat is 
around ~30% of total calories.  

Secondly, any deleterious effects that SFA may have 
on cholesterol can be negated, if “threshold” levels of 
dietary (18:2) are present (~5% of total calories). 
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Cont… 

The Nurses’ Health Study (Hu et al., 1997) reported 
an inverse relationship between the PUFA:SFA ratio 
and CHD risk. By all estimates, replacing 5% of 
energy from SFA with PUFA or MUFA would reduce 
risk of CHD by -48 and 36%, respectively. 
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Cont… 

 At sub-threshold levels, the relative potencies of the 
various SFA are apparent, while above threshold 
levels the SFA appear “neutral.” 

Therefore, palm olein, basically devoid of 12:0 and 
14:0, has sufficient 18:2 to counter any deleterious 
effects of the other SFA. 

The argument as to whether the intake of SFA is 
causally related to CVD has been recently re-visited 
(Astrup et al., 2011; Mensink, 2011). 

A pooled analysis of 5–23 years of follow up 
comprising more than 300,000 subjects indicate that 
SFA was not associated with the increased risk of 
CHD 15 



Cont… 

 (de Souza et al. 2015) Found no association between 
saturated fats and health  outcomes related to all cause 
mortality, CVD, CHD, stroke  and type 2 diabetes. 
Thus, a large prospective study in Japan over 26,000 

women followed for about 8 years failed to 
demonstrate a promoting effect of any dietary fatty 
acid on the incidence of breast cancer (Wakai et al. 
2005). 
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Cont… 

One of the largest meta-analyses, conducted from 45 
studies in 20 countries, concerned 580,000 women 
and 25,000 cases of cancer (Boyd et al. 2003).  

This analysis showed that the incidence of breast 
cancer was related to the amount of the consumed 
saturated fatty acids, and also to the total amount of 
lipids. 
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Con… 

In summary, as reported by the AFSSA in its 2003 
study on cancers and dietary fatty acids, it appears 
that dietary saturated fatty acids, like other types of 
fatty acids, are likely not directly associated with a risk 
of colorectal cancer. 

A follow-up of more than 500 Swedish patients 
suffering from prostate cancer allowed M.M. Epstein, 
the United States, to show in 2012 that mortality from 
the disease was closely related to the amount of fat 
ingested and also to the type of saturated fatty acids, 
particularly myristic acid (14:0) and short-chain fatty 
acids (4:0 to 10:0) (Epstein et al. 2012). 18 


