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Abstract 
 
This second in this series of papers will present the biases in the American Heart 
Association’s 2017 Presidential Advisory with respect to saturated fat. Although 
important differences in the metabolic properties of specific SFA have been known since 
the 1960s, the AHA still considers all SFA as one group having the same properties. 
There is abundant research available that supports the designation of C6 to C12 fatty 
acids as medium-chain fatty acids (MCFA). This is particularly relevant to coconut oil, 
which is made up of about 65% MCFA. Ignoring the evidence, AHA simply labels coconut 
oil as SFA. The AHA promotes half-truths, not the whole truth.    
 

 
Abbreviations: AHA: American Heart Association; CHD: coronary heart disease; CVD: 
cardiovascular disease; HDL: high-density lipoprotein; LCFA: long-chain fatty acid; LDL: low-
density lipoprotein; MCFA: medium-chain fatty acid; MCT: medium-chain triglyceride; oxLDL: 
oxidized low-density lipoprotein; PUFA: polyunsaturated fatty acid; oxLDL: oxidized low-density 
lipoprotein; SFA: saturated fatty acid  

 
 
Introduction 
 
On June 16, 2017, the American Heart Association issued its AHA Presidential Advisory 

which repeated its recommendation to “shift from saturated to unsaturated fats” (Sacks 

et al., 2017). While this advisory did not present any new data, it provided a re-analysis 

of old data which selectively rejected some studies which it claims did not satisfy 

“rigorous criteria for causality,” while reinforcing those which were favorable to its 

conclusions.  

 

The first paper in this series (Dayrit, 2017) showed that the scientific basis upon which 

the AHA made its recommendations is flawed and the Dietary Guidelines for Americans, 

which has been recommending a low-saturated fat diet for 35 years, has made 
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Americans obese even as heart disease – the supposed concern of the AHA – has 

remained the top health problem.  

 

This second article will focus on “saturated fatty acids,” the fat that AHA wants us to 

minimize. This article will analyze the 2017 AHA Presidential Advisory and provide 

counter evidence from the scientific literature, including clinical studies, to show that 

much of the confusion that we have today regarding the role of these fats in a healthy 

diet stems from the selective use of scientific information regarding saturated fat. The 

2017 AHA Presidential Advisory provided only half the truth on saturated fat.  

 

SFA, MCFA and LCFA 

 

Saturated fatty acids (SFAs) generally refer to the following linear carboxylic acids: 

caproic (C5H11CO2H, C6), caprylic (C7H15CO2H, C8), capric (C9H19CO2H, C10), lauric 

(C11H23CO2H, C12), myristic (C13H27CO2H, C14), palmitic (C15H31CO2H, C16:0), and stearic 

(C17H35CO2H; C18:0). SFAs share the same structural features, but differ in their 

molecular size. Figure 1 shows their chemical structure and their % composition in 

coconut oil. Because of the apparent similarity in their chemical structures, SFAs are 

often assumed to possess the same biochemical and physiological properties. This is not 

true.  

 

Coconut oil is an important chemical feedstock for the oleochemical industry*. It is 

hydrolyzed and separated into its individual fatty acids. Lauric acid (C12), the main 

component of coconut oil, has the highest commercial value and is used in the 

manufacture of various surfactants. There was a need to find applications for the other 

fatty acids. In the 1960s, a new synthetic group of fats was developed – “medium-chain 

triglyceride” (MCT) – which was made up mainly of C8 and C10. This commercial mixture 

was later called “MCT oil” and the main component fatty acids, C8 and C10, were called 

“medium-chain fatty acids” (MCFA). Initial feeding studies on rats showed that MCT oil 

was non-toxic and did not lead to weight gain compared with lard (Senior, 1968). 

Human clinical trials later showed that MCT oil was useful for patients with lipid 

disorders and for weight loss and it became commercially available in the mid-1960s 

(Harkins & Sarett, 1968). Since then, MCT oil has been widely used in clinical practice as 

a special dietary oil and has been classified by the US FDA as GRAS (generally recognized 

as safe) (FDA, 2012). Because of its wide commercial availability and safety, medical 

                                                           
* The oleochemical industry uses fatty acids from vegetable and animal fats for various applications, 
such as polymers, surfactants, paints, coatings, engine lubricants, and others. 
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researchers use MCT oil in their research. Consequently, most medical researchers 

consider MCFA to include C8 and C10 only; by exclusion, they use the term “long-chain” 

fatty acids (LCFA) to mean the longer SFAs, C12 and longer.  

 
Figure 1. Chemical structure of saturated fatty acids and their % composition in coconut oil 

(Codex, 2015).  

 

  

C C C C C C C C C C C C C C C C C C

O

OH H

H

H

H

H

H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H

stearic acid, C18:0

(3.0%)

C C C C C C C C C C C C C C C C

O

OH H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H

H palmitic acid, C16:0

(8.9%)

C C C C C C C C C C C C C C

O

OH H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H

H myristic acid, C14

(18.9%)

C C C C C C C C C C C C

O

OH H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H H

H

H lauric acid, C12

(49.2%)

C C C C C C C C C C

O

OH H

H H

H H

H H

H H

H H

H H

H H

H H

H

H capric acid, C10

(6.5%)

C C C C C C C C

O

OH H

H H

H H

H H

H H

H H

H H

H

H caprylic acid, C8

(7.3%)

C C C C C C

O

OH H

H H

H H

H H

H H

H

H caproic acid, C6

(0.4%)



4 
 

This historical account clearly shows that the classification of MCFA as C8 and C10 was 

based on the commercial availability of MCT oil and not on scientific considerations, and 

its wide use in clinical research reinforced this. However, based on biochemical and 

physiological properties, the classification of MCFA should include the fatty acids from 

C6 to C12.†  

 

Numerous researchers consider MCFAs to include the fatty acids from C6 to C12 based 

on their metabolic properties (Bach & Babayan, 1982; St. Onge & Jones, 2002; McCarty 

& DiNicolantonio, 2016; Schonfeld & Wojtczak, 2016; TMIC, 2017). MCFAs possess 

special properties that differentiate them from LCFAs. This section will highlight some of 

the special characteristics of MCFAs in general, and C12 in particular, will show why 

using only the single category of “saturated fatty acid” is a half-truth.  

 

SFAs in various fats and oils 

 

All biological organisms and cells utilize different fatty acids to produce lipids that are 

characteristic of the organism and cell type to fulfill its structural or functional 

requirements. The fatty acid profiles of the various vegetable oils are characteristic of 

the plant source (Codex, 2015). Coconut oil has a characteristic fatty acid profile that 

differs from other vegetable oils in terms of its fatty acid profile: almost 50% is C12, 

about 65% is C6 to C12, and 92% is saturated. In contrast, the fatty acid profiles of all 

other vegetable oils start mainly with C16 and contain a significant proportion of 

unsaturated fatty acids. For example, soybean oil and corn oil both contain over 50% 

C18:2 (linoleic acid, an omega-6 fatty acid) and over 80% total unsaturated fat. Even 

animal fats, such as beef fat and lard, contain a substantial amount of unsaturated fat. 

For example, both beef fat and lard contain about 60% total unsaturated fatty acids 

even though these are often referred to as “saturated fat”. Clearly, the fatty acid 

composition of coconut oil is very different from those of animal fats, including butter 

(Figure 2). 

 

Another feature that sets the group of MCFAs (C6 to C12) apart is that they are not 

generally present in human abdominal fat and liver fat, and they are not constituents of 

serum lipids, whether as triglycerides or phospholipids. Analysis of fats in the liver using 

mass spectral imaging analysis did not detect any MCFA; the smallest fatty acid found 

was C14 (Debois et al., 2009). This is consistent with the claims that MCFAs (C6 to C12) 

                                                           
† It is relevant to mention here that commercial products with a composition that includes C6 to C12 are now 
available for special dietary purposes, such as a ketone diet (see later). 



5 
 

comprise a separate category from LCFA and that the use of “SFA” as a common label 

for this group is incomplete. 

 
Figure 2. Fatty acid composition of various lipids: vegetable oils, animal fat, and human storage 

and structural lipids.  

 
1 Codex 2013; 2015 

 

 
2 Gunstone, 1996; Mansson, 2008 
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3 Kotronen et al., 2010 

 

Another distinguishing characteristic of the group of MCFA (C6 to C12) is that they are 

rarely found attached to cholesterol as fatty acid ester derivatives. Plasma cholesterol is 

attached to long chain saturated and unsaturated fatty acid esters, in particular C16:0, 

C18:0, C18:1, C18:2, and C20:4 (AOCS, 2014). That is, LCFA and PUFA are involved with 

the circulation of cholesterol around the blood stream and cholesterol deposited in 

arterial plaques, not MCFA.  

 

Metabolic properties of SFAs  

 

The metabolic properties of the various SFAs clearly show differences between MCFA 

and LCFA. Here, we describe three major steps: first, lipase hydrolysis to release the free 

fatty acid; second, transport of the free fatty acid across the membrane to enter the 

cell; and third, mitochondrial oxidation to produce energy.  

 

The first step involves the release of fatty acids from the triglyceride, a process called 

hydrolysis. In a study of various triglycerides using rat pancreatic lipase, C12 was found 

to be released most rapidly, followed by C4 (butyrate) (Mattson & Volpenhein, 1969).  

 

The second limiting step in the metabolism of SFAs is the rate at which it can cross the 

membranes of cells where they can be metabolized. MCFA can cross the membrane 

rapidly while LCFA and PUFA require carnitine (Bremer, 1983; Schafer et al., 1997; 

Hamilton, 1998). The third step is fatty acid oxidation. In human liver mitochondria, C12 
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is more rapidly and completely oxidized compared with C18 (DeLany et al., 2000). This is 

one reason why coconut oil is not fattening and is better for metabolic energy than 

other vegetable oils.  

 

Thus, a detailed accounting of the steps in the metabolism of SFAs shows that their 

properties and behavior are not the same. MCFA (C6 to C12) are clearly different from 

LCFA (C14 and longer). 

 

Ketogenesis 

 

Ketogenesis refers to the production of ketone bodies (KBs) – beta-hydroxybutyrate 

(BHB), acetoacetate (Acac) and acetone – from the metabolism of fat mainly in the liver. 

Ketone bodies are energy-rich molecules that are released by the liver into circulation to 

be used by other tissues and organs, such as the heart, brain and muscles (Krebs, 1970; 

Liu, 2008). This is the basis for the ketogenic diet.  

 

There are three ways of inducing ketogenesis: first, by ingestion of MCFAs; second, by 

taking a very high-fat diet (greater than 80%) using on a long-chain vegetable oil, such as 

corn oil or soybean oil (Akkaoui 2009); and third, by fasting.  

 

Upon ingestion and entering the small intestine, fatty acids are channeled either to the 

portal vein going directly to the liver, or are repackaged into other lipid bodies (called 

chylomicrons) to enter the bloodstream. MCFAs pass directly through the portal vein to 

the liver where they are converted into ketone bodies. Thus, MCFAs provide the most 

convenient and rapid way of producing ketone bodies. LCFAs and PUFAs are packaged 

into chylomicrons and are bound to cholesterol and circulate around the bloodstream 

after which they are deposited in the liver (Bach & Babayan, 1982).  

 

The unique properties of C12 

 

C12 has special properties that are not shared even by other MCFAs: its distribution in 

the small intestine is variable; and it has strong antimicrobial properties.  

 

Distribution in intestine. C12 is unique because its distribution between the portal vein 

and lymphatic system depends on the feeding condition (You et al., 2008). Under 

normal conditions, most of the C12 is channeled to the portal vein. However, a 

concentrated injection of C12 has been shown to distribute about half to the portal vein 
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and half to the lymphatic system (Sigalet et al., 1997). Ingestion of C12 together with 

proteins may direct more C12 to the lymphatic system (Schonfeld & Wojtczak, 2016) 

(Figure 3). This special behavior of C12 was foretold as early as the 1950s, when some 

researchers suggested the additional categories of “intermediate-chain fatty acids” 

(Schon et al., 1955; Goransson, 1965; Knox et al., 2000), and “transition fatty acid” (You 

et al., 2008). 

 
Figure 3. Hydrolysis of triglycerides and distribution of various fatty acids between the portal 

vein and bloodstream. Depending on the dietary condition, C12 can be distributed to both in 

varying amounts. 

 
 

Antimicrobial properties. C12 is recognized as the most effective antimicrobial fatty 

acid. C12 and its monoglyceride, monolaurin, have significant antimicrobial activity 

against gram positive bacteria and a number of fungi and viruses. Considering its 

antimicrobial property, it is an important property that some C12 can enter the 

bloodstream to provide antimicrobial protection. Because C12 and monolaurin are non-

toxic and inexpensive, many food and cosmetic products use these compounds as 

antimicrobial agents. Interestingly, some antimicrobial natural products have been 

discovered that have a C12 group attached. Other MCFAs, C8 and C10, have limited 

antimicrobial activity; LCFAs have very little, if any, antimicrobial activity (Dayrit, 2015).  

 

To summarize the discussion thus far: MCFA (C6 to C12) have very different biochemical 

and physiological properties from LCFA (C14 to C18). However, not once did the 2017 

AHA Presidential Advisory refer to the existence of MCFA and LCFA and simply used the 
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general category of SFA. This is not scientifically justifiable, and for a scientific society 

like the AHA, this is inexcusable.  

 

“Saturated fat” and “animal fat” in the scientific literature 

 

The vast majority of epidemiological studies, starting from Ancel Keys (1957) to the 

present, have failed to distinguish MCFA and LCFA and make their conclusions using the 

gross category of SFA. Unlike PUFAs, which are differentiated as omega-6 and omega-3, 

most epidemiologists, except those who study coconut oil in the diet, ignore the 

differences between MCFA and LCFA. In fact, most doctors and nutritionists commit the 

error of lumping animal fats and coconut oil into one category. Is it any wonder then 

that the wrong dietary advice has been made for coconut oil and C12?  

 

There are, however, a few papers that have specifically addressed C12. In 2003, 

Mensink and co-workers combined the results of 60 controlled trials into a single 

analysis (called a meta-analysis) and calculated the effects of the amount and type of fat 

on the ratio of total cholesterol to HDL (high-density lipoprotein), as well as to lipids. 

They reported that C12 increased HDL so that the net effect was to decrease the ratio of 

total cholesterol to HDL, a beneficial result. On the other hand, the LCFAs C14 and C16:0 

had little effect on the ratio, while C18:0 reduced the ratio slightly. This is certainly a 

favorable result for C12.  

 

Interestingly, the 2017 AHA Presidential Advisory also disposed of the beneficial 

properties of HDL without adequate proof, proclaiming that now CHD would be all 

about LDL: "...changes in HDL-cholesterol caused by diet or drug treatments can no 

longer be directly linked to changes in CVD, and therefore, the LDL-cholesterol-raising 

effect should be considered on its own."  

 

Since HDL is generally considered a standard lipid indicator, it is incumbent upon the 

AHA to provide definitive evidence to support its claim that HDL is now useless as a 

predictor of CHD.   

 

Today, several types of LDL particles are known. LDL particles can be small and dense 

LDL (sdLDL) or large and buoyant (lbLDL). sdLDL is more susceptible to oxidation 

producing oxidized LDL (oxLDL). Thus sdLDL is more atherogenic and has been shown to 

be a strong predictor of CHD, while large buoyant LDL is not (Toft-Petersen et al., 2011; 

Hoogeveen et al., 2014). 
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In a 10-year study in Finland on 1,250 subjects, the various types of lipoproteins – LDL, 

HDL, and oxLDL – were measured. The study concluded that oxLDL, in proportion to LDL 

and HDL, was a strong risk factor of all-cause mortality independent of confounding 

factors (Linna et al., 2012). Furthermore, it has also been reported that the ratio of 

triglyceride to HDL is also a predictor for coronary disease (da Luz et al., 2008). If this is 

the case, HDL should remain an important lipid parameter, contrary to the AHA 

proclamation.  

 

In the case of LDL, the absence of data on sdLDL and oxLDL in early studies involving LDL 

measurements makes their conclusions questionable. Correlations which have been 

made between LDL and CHD cannot therefore be considered reliable.  

 

Conclusion 

 

The warnings against saturated fat started with Ancel Keys. Keys never showed any 

appreciation for the physiologic differences between medium-chain fat and long-chain 

fat. The AHA has adopted this position to ignore the distinction between MCFA and 

LCFA despite numerous advances in their science. Detailed comparison of the fatty acid 

composition shows that coconut oil is very different from animal fat and studies that 

assume that they are similar are therefore in error. These may be one of the reasons 

why the Dietary Guidelines have not worked.  

 

To this conclusion, we can apply the warning that Benjamin Franklin once made:  

“Half a truth is often a great lie.” 
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