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About APAS
The “Andhra Pradesh Akademi of Sciences” (APAS), come into existence with the
initiative of the great visionary Sri P.V.G. Raju, the then Education Minister, Govt. of
Andhra Pradesh, who mooted the formation of a forum for all scientists and
researchers in this state. The “Andhra Pradesh Akademi of Sciences (APAS)" was
founded in 1963, comprises distinguished Scientists, Engineers, Technologists
including Medical fraternity covering the entire spectrum of Science and Technology
disciplines.
The aims and objectives of the Akademi are mainly the advancement of science in
Andhra Pradesh by providing a forum for discussing the scientific developments,
propagating scientific knowledge among the people and publication of books and
Journals on Science.
Consequent to the Andhra Pradesh reorganization Act, 2014, the Andhra Pradesh
Akademi of Sciences is also bifurcated into Andhra Pradesh Akademi of Sciences
(APAS) and Telangana State Akademi of Sciences (TSAS). The General Body elected
the New Executive Council to A.P. Akademi of Sciences, which has started
functioning independently with effect from 30th April, 2015, under the presidentship
of Dr. B.L. Deekshatulu. The Akademi has decided to bring out Publications under
Amaravathi Popular Science Series and I appreciate the efforts of Dr. I.V. Muralikrishna,
Editor of Publications, initiated in this direction. The first Publication in these series
entitled ''Earthquakes'' will be released soon. I thank Dr. B. Sesikeran former Director,
National Institute of Nutrition, for readily agreeing to contribute to this second
publication.

Date: 20-1-2016

Prof. K.R.S. Sambasiva Rao

Hon. Secretary, APAS
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Dietary fat intakes and Coronary
Heart Disease (CHD) risk

C

ardiovascular Diseases (CVD)are the number one cause of death globally
and constituted about 31% of all global deaths in 2012. Of these deaths, an
estimated 7.4 million were due to coronary heart disease and 6.7 million
were due to stroke.
82% of deaths due to Non Communicable diseases are in low and middle-income
countries and 37% are due to CVDs. (WHO, Jan 2015). In India CVD was the largest
cause of deaths in males (20.3%) as well as females (16.9%) and led to about 2 million
deaths annually. (Registrar General of India. 2009.)
Addressing lifestyle factors like unhealthy diet and obesity, physical inactivity and
harmful use of alcohol and tobacco can prevent most cardiovascular diseases. One
of the leading factors that contribute to CVD risk is dyslipidemia or an unfavorable
lipid profile. Dietary fat intakes have been implicated and considered as a
modifiable factor. In recent years there has been a lot of research that has implicated
carbohydrate intakes as well as decreased physical activity as factors that override
the importance of dietary fat as the key contributor.

The basic nature of dietary fats
Fats are made up of two components, (a) Fatty Acids and (b) Glycerol. The fatty
acids have a chain of carbon atoms that may range in number from 4 to 24. Fatty
acids and thereby fats which have carbon chain of lengths less than 6 are short chain
fatty acids, those with 6 to 12 Carbon atoms are medium chain fatty acids and the
ones with 14 to 24 are called long chain fatty acids.
These carbon atoms are connected with each other with single bonds and are called
Saturated Fatty Acids (SFA) If there are any double bonds in between then they are
categorized as unsaturated fatty acids. If there is a single double bond then it is a
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Mono Unsaturated Fatty Acid (MUFA) and if there is more than one double bond
then they are called Poly Unsaturated Fatty Acids (PUFA).
In PUFA if the double bond is present on the 6th Carbon atom from one end (methyl
end) of the carbon chain it would be a n6 or omega 6 fatty acid and if it is located in
the 3rd Carbon atom it is called n3 or Omega 3 fatty acid.
These double bonds are mostly in a cis-configuration i.e. the Hydrogen atoms are on
the same side. However when unsaturated liquid oils are partially hydrogenated it
changes to Trans i.e. the hydrogen atoms would be on opposite sides. Such fats are
known as Trans-fat which causes the maximum harm to the body by increasing
heart disease risk as well as an adverse affect on many metabolic functions and
causes inflammation. (Ghafoorunissa 2008).
The n6 fats available from vegetarian sources like sunflower, safflower, rice bran
etc. contain the shorter chain Linoleic acid that gets converted in the body into the
longer chain Arachidonic Acid. Similarly the veg version of n3, which is alpha
Linolenic Acid, gets converted to long chain n3 PUFA, DHA and EPA in the body.
DHA and EPA are also readily available from fish and fish oils. These are required
for many cell membrane functions, known to reduce the risk of clot formation
(Ghafoorunissa 2002) in the blood and helps in brain development in the growing
brain of foetus and young children as well as brain function. The fatty acid
composition of some of the commonly used oils are given in the table
Approximate fatty acid composition of dietary fats and oilsconsumed in India (%
of total fatty acids)

Fats/ oils

SFAs*

MUFAs**

LA /n6

ALA /n3

High (medium chain) SFAs
Coconut

92

6

2

-

Palm kernel

83

15

2

-

Butter/Ghee

68

29

2

1

39

46

11

<0.5

Groundnut

19

41

32

<0.5

Rice bran

17

43

38

1

Sesame

16

41

42

<0.5

High SFAs & MUFAs
Palmolein
High MUFAs & Moderate LA
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Fats/ oils

SFAs*

MUFAs**

LA /n6

ALA /n3

High LA
Cottonseed

24

29

48

1

Corn

12

35

50

1

Safflower

9

13

75

-

Sunflower

12

22

62

-

Soybean

14

24

53

7

Canola

6

60j

22

10

Mustard/rapeseed

4

65

15

14

Flaxseed

10

21

16

53

46

49

4

-

LA & ALA

High TFAs
Vanaspati

* Saturated Fat; ** Mono Unsaturated Fat;
(From Recommended Dietary Allowances for Indians ICMR publication 2011)
The recommended relative intakes of various types of fats are 1/3 saturated fat, 1/3
MUFA and 1/3 PUFA. The PUFA should be comprised of at-least 20%, as n3 while
the rest could be n6. It can be seen from the table that no single oil can provide all the
different types of fatty acids in the desired proportion.
It is recommended that one should take a variety of oils of which at least 25% should
come from a n3 containing oil like soybean oil, Canola, Mustard or flaxseed oils. It is
preferable to consume the different varieties of oil by rotation rather than mixing.
While olive oil is a MUFA rich oil (>70%), tropical oils like groundnut, rice bran,
sesame, mustard and palm oils also contain almost 40 to 60% of MUFA and will be
able to meet our RDA.

Lipid Profiles of Indians
Genetically and due to the high carbohydrate content of our diets our lipid profiles
are unlike that of western countries. Our total cholesterol levels are generally not
very high but our LDL cholesterol is made up of small sized particles (small dense
LDL) and the triglyceride levels are also high. These are known to be associated
with a higher risk of heart diseases. (Kulkarni et al 1999)
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We also have lower levels of the HDL or good cholesterol which can be increased
only through good physical activity or regular exercise. The above lipid profile
renders us vulnerable to atherosclerosis and the consequences thereof. Our lipid
profiles cannot be regulated only with modification of our fat intake but primarily
by lowering the intake of highly refined and easily digestible carbohydrates and
increasing physical activity.
The recommended intake of fats for a sedentary adult male is about 25 gm. of visible
fat / day and about 20 gm. for a sedentary adult female. One should take into
consideration that all sources of food that we eat particularly processed foods and
snack foods contain a large amount of fat.

Recommendations for dietary fat intake in Indians
Age/Sex/
Physiological
Groups

Physical
activity

Minimum level
of Total fat
(%E)

Fat from foods
other than
visible fats %E

Visible
fat
%E G/p/d

Sedentary
Adult Man

Moderate

25
20

10

10

40

Heavy
Sedentary
Adult Woman

20

20
10

Moderate
Heavy

10

20

30

Lactating women

Children

Boys

10

0 - 6 months

40-60

Human milk

7 - 24 months

35

10

10

30

25

3 - 6 years

25

7 - 9 years

30

10 - 12 years

35

13 - 15 years
16 - 18 years
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25
30

Pregnant women

Infants

30

25

10

15

45
50

Recommendations for dietary fat intake in Indians
Age/Sex/
Physiological
Groups

Physical
activity

Minimum level
of Total fat
(%E)

Fat from foods
other than
visible fats %E

Visible
fat
%E G/p/d

Girls

10 - 12 years

35

13 - 15 years

40

16 - 18 years

35

(From Recommended Dietary Allowances for Indians ICMR publication 2011)

Recommendations for Type of Visible Fat
1

Use correct combination / blend of 2 or more vegetable oils (1:1)
Oil containing LA + oil containing both LA and ALA
Groundnut / Sesame/ Rice bran/ Cottonseed + Mustard/ Rapeseed
Groundnut /Sesame/ Rice bran/ Cottonseed + Canola
Groundnut / Sesame/ Rice bran/ Cottonseed + Soybean
Palmolein+ Soybean
Safflower / Sunflower + Palm oil/Palmolein+ Mustard/ Rapeseed
Oil containing high LA + oil containing moderate or low LA
Sunflower / Safflower + Palmolein/ Palm oil / Olive
Safflower / Sunflower + Groundnut / Sesame / Rice bran/ cottonseed

2

Re Limit use of butter/ghee

3

Avoid use of PHVO (partially hydrogenated vegetable oils) as medium for cooking / frying

4

Replacements for PHVO
Frying: oils which have higher thermal stability -- palm oil/ palmolein sesame,
rice bran, cottonseed -- single / blends (home /commercial)
Bakery fat, shortening, Mithai / Indian sweets etc -- Food applications
which require solid fats: coconut oil/ palm kernel oil/ palm oil / palmolein/ palm
stearin and / their solid fractions and / their blends

(From Recommended Dietary Allowances for Indians ICMR publication 2011)
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Data from surveys conducted by the National Nutrition Monitoring Bureau
(NNMB- www.nnmbindia.org) have shown a wide variation in the intakes of fat
across the country. We have rural low socioeconomic groups where the intakes are
well below the RDA, i.e. 6 gm to 22-gm/ adult/day. They are suffering from chronic
energy deficiency and need to increase their fat intakes.
In the middle and upper income groups in urban areas the intakes are more than the
recommended i.e. 22 to 45 gm. This is contributing to overweight, obesity, and the
chronic degenerative diseases; hence their intakes should be curtailed. In
combination with decreased physical activity, a high carbohydrate intake and
reduced energy expenditure the prevalence of diseases like diabetes, hypertension,
heart attacks and cerebral strokes have gone up. Some forms of cancer like prostate
cancer in the male, breast and endometrial cancers in the female and colon cancers
are associated with higher body fat.

Clinical and epidemiological studies
Several clinical and epidemiological studies have demonstrated that a change in fat
intake could alter the risk of coronary heart disease. (Eckel RH et al 2013) If one
needs to reduce the saturated fat intake and instead replaces with isocaloric
quantity of carbohydrates, the LDL or bad cholesterol may come down but along
with it the good or HDL cholesterol also comes down and the triglyceride levels go
up which makes the situation worse.
Considering MUFA as a beneficial fat if we replace the saturated fat with MUFA
containing oils, LDL decreases but HDL also comes down thus minimizing the
advantage since the ratio of bad to good cholesterol still remains the same.
If we replace Saturated fat with PUFA rich oil, LDL comes down significantly, HDL
does not come down much, additionally triglycerides also come down. As
mentioned earlier it should be ensured that there should be adequate n3 and the
PUFA should not be an exclusively n6 type.
Research has also shown that saturated fat from dairy sources are relatively better
than that coming from red meat. Comparing saturated fat intakes from dairy like
Butter with saturated fat from veg oil sources, there are no significant differences
for cardio vascular disease risks. (Marcia C- de Oliveira Otto et al 2012)
A lower ratio of total cholesterol to HDL cholesterol is even possible with saturated
fatty acids like Stearic acid and Lauric acid (Michal and Mozzafarian 2010).
Recent review of evidences shows that lowering dietary cholesterol intakes may not
translate into lower blood cholesterol levels but cholesterol intake of about 200300mg / day may not worsen the blood cholesterol levels. (Dietary Guidelines
Advisory Committee USA 2015)
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In summary
1.

Reducing carbohydrate intakes has much greater benefits of lowering heart
disease risks than saturated fats alone

2.

PUFA rich oils have significant benefits (Willett WC 2012)

3.

There should be a balance of saturated, MUFA, n6 PUFA and n3 PUFA to get
the best advantage

4.

Quantity of fat consumed should be within the RDA and should be balanced
with physical activity

5.

Rotation of the oils in our household use with at least 25% of n3 containing oil

6.

Eliminate trans fat intake or minimize it to less than 1% of the total energy
intake (read food labels)

7.

A cholesterol intake within the RDA limit is not a harm. Those with higher
blood cholesterol levels may get better benefits through medical treatment.

8.

Reducing red meat and increasing fish, tree nuts, soy may provide significant
benefits in lowering heart disease risks.

9.

Increasing vegetable and fruit intake also indirectly reduce heart disease risks
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