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Abstract Trans fatty acids have the presence of one or
more double bonds in the trans configuration instead of the
usual cis configuration. They are desired by Vanaspati
industry as they impart firmness to margarines and
plasticity as well as emulsion stability to shortenings.
Research has proved the direct connection of trans fatty
acids with cardiovascular diseases, breast cancer, shorten-
ing of pregnancy period, risks of preeclampsia, disorders of
nervous system and vision in infants, colon cancer,
diabetes, obesity and allergy. In light of these new findings
trans fatty intake should be zero and new technology of
hydrogenation of oils is to be developed which produce
zero trans fatty acids at the same time preserve the desirable
properties contributed by trans fatty acids to the hydroge-
nated oils. Presently in India there is no system to monitor
and regulate the amount of trans fats in processed foods and
hence a stringent food law is immediately required.
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Introduction

Fat intake excess of 35% of daily calorie requirements are
associated with both total increased saturated fat and calorie
intakes. Trans fat increases low density lipoproteins (LDL),
triglycerides and insulin levels and reduces beneficial high
density lipoproteins (HDL). The overall picture of trans
fatty acids (TFA) implies a detrimental effect of TFA on

health. However, due to the potential isomer specific effects
of TFA, a blanket statement cannot be applied to the wide
variety of TFA. Processed food industry has an important
role in decreasing trans fatty acid content of the food supply
by using the alternatives sources of fat with zero TFA level
in the processed foods.

All natural fats and oils are a combination of monounsat-
urated, polyunsaturated and saturated fatty acids. Trans fatty
acids (TFAs) are unsaturated fatty acids that contain at least
one double bond in the trans configuration (Fig. 1). Trans
fatty acids are formed during industrial partial hydrogenation
of vegetable oil, a process widely commercialized to produce
solid fats. The TFA content of partially hydrogenated
vegetable oils (PHVO) depends on the variables of the
hydrogenation process i.e. time, catalyst, temperature, and
hydrogen pressure; the types and proportions of oils and
composition of monounsaturated fatty acids (MUFA) and
poly unsaturated fatty acids (PUFA) (Ghafoorunissa 2008).

Sources of trans fatty acids

Dietary fatty acids with trans double bonds come primarily
from Industrial sources i.e. by partial hydrogenation of edible
oils containing unsaturated fatty acids to saturated fats and
secondly from bacterial transformation of unsaturated fatty
acids in the rumen of ruminants. Ruminant and industrial fats
contain the same TFA isomers, but the proportions differ
(Weiland et al. 1999). The primary dietary TFA are vaccenic
acid and elaidic acid. Vaccenic acid (18:1, trans-11) is the
major ruminant TFA, whereas elaidic acid (18:1, trans-9) is
the main TFA isomer in industrial hydrogenation (Mensink
2005; Weiland et al. 1999). The trans fatty acid content of
industrially hydrogenated fats varies widely and may account
for up to 60% of the fatty acid content, whereas the trans
fatty acid content of beef and dairy products is considerably
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lower and accounts for 2%–5% of the fatty acid content
(Weggemans et al. 2004). In the case of special dietary
choices, this allows for a daily intake of up to 10 times more
industrially produced trans fatty acids than trans fatty acids
from ruminants. Processed foods and oils provide approxi-
mately 80% of trans fats in the diet, compared to 20% that
occur naturally in food from animal sources. The dietary
intake of trans fats in some countries is depicted in Table 1.
The major dietary sources of trans fats are cakes, cookies,
crackers, animal products, margarine, fried potatoes, potato
chips, popcorn and household shortening (Table 2). Limited
consumption of foods made with processed sources of trans
fats provides the most effective means of reducing intake of
trans fats. To meet the recommended dietary intake for fat i.e.
amount corresponding to 20 to 35% of calories, most dietary
fats should come from sources of polyunsaturated and
monounsaturated fatty acids. Plant sources of polyunsaturated

fatty acids are vegetable oils, including soybean oil, corn oil,
canola oil, walnuts, flaxseed and safflower oil. Eicosapentae-
noic acid (EPA) and docosahexaenoic acid (DHA) are omega
3 fatty acids that are contained in fish and shellfish. Plant
sources that are rich in monounsaturated fatty acids include
canola oil, olive oil, high oleic safflower oil, and sunflower
oil and nuts.

Trans fats are not formed during frying process. Tsuzuki
(2010) has reported that an ordinary frying process using
unhydrogenated oils has little impact on TFAs intake from
edible oils. No trans fatty acids were formed in unhydro-
genated and hydrogenated soyabean oil during heating at
160, 180 or 200 °C for 24 h, implying that trans fatty acid
can only be formed under drastic heating conditions i.e.
heating the oil at high temperatures or reusing the oil many
times (Liu et al. 2007).

Health risks of trans fatty acids

A low intake of fats and oils (less than amount
corresponding to 20% of daily calorie intake) increases
the risk of inadequate intakes of vitamin E and of essential
fatty acids and may contribute to unfavourable changes in
HDL and triglycerides. Following risks are reported to be
associated with the intake of trans fatty acids on human
health.

Cardiovascular diseases Many years of epidemiological
research have shown that populations consuming diets high
in saturated fatty acids show relatively high levels of serum
cholesterol and carry a high prevalence of coronary heart
disease (Caggiula and Mustad 1997; Kromhout and
Lezenne 1984; Keys 1980). Based on the evidence of
various studies conducted, it is generally accepted that high
levels of serum cholesterol, particularly LDL, promote the
development of atherosclerosis or coronary heart disease.
Mensink and Katan (1990) suggested that trans fats
increased LDL and decreased the beneficial HDL resulting
in a less desirable LDL/HDL ratio. Invariably, it was

Fig. 1 Types of fatty acids showing trans configuration

Table 1 Intake of industrially produced trans-fatty acids in different
countries

Country Ruminant
(%)

Industrially produced TFA
(%)

Mixed
(%)

% Total
energy

Total Fast foods Spreads

Australia 60 24 8–24 16 0.6

NZ 41 46 3–16 13 0.7

Canada 19 81 22 37 2.2

Denmark 50 50 1

US 21 79 – 17 2.6

Europe 0.9

Europe 1–2

UK 18 1.2

Iran 4.2

Indiaa 0.9–1.35

a Risk Assessment Report on TFAs in Indian Diets submitted by
National Institute of Nutrition, Hyderabad in October, 2009

Source: Skeaff 2009

Table 2 Contribution of various foods to trans fat intake in the diet

Food group Contribution (per cent of
total trans fats consumed)

Cakes, cookies, crackers, bread etc. 40

Animal products 21

Margarine 7

Fried potatoes 8

Potato chips, corn chips, popcorn 5

Household shortening 4

Breakfast cereals and candy etc. 5
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established that TFA could be worse than the saturated fatty
acids. The concept has become widely accepted that
lowering LDL cholesterol by any means will reduce the
risk of coronary heart disease (Gould et al. 1998). It has
been estimated that dietary TFAs from partially hydroge-
nated oils may be responsible for 30,000–100,000 prema-
ture coronary deaths per year in the United States.

TFA has unique effects on serum lipid levels. Mozaffarian
et al. (2006) reported that saturated fat and TFA had similar
effects on LDL on a calorie for—calorie basis. However,
when compared with either saturated or unsaturated fat, TFA
reduced HDL and increased the ratio of total cholesterol to
HDL. TFA consumption also increased serum triglyceride
and lipoprotein levels and reduced LDL particle size in
controlled trials indicating higher risk of coronary heart
disease. These adverse effects of trans fatty acids have been
confirmed by subsequent metabolic studies (Aro et al. 1997;
Judd et al. 1994; Lichtenstein et al. 1999; Zock et al. 1995).
Williams et al. (1998) established an association between
TFA and incidence of non-fatal myocardial infarction from
coronary heart disease. Relative risk for cardiovascular
disease was increased by 27% as a result of consumption
of TFA (Ascherio et al. 1994). Although it is established that
TFAs increase LDL levels and decrease HDL levels
(markers of coronary heart disease), little is known about
the mechanisms by which TFAs actually work at the cellular
level. It is unknown what levels of TFAs are clinically
significant and it is not clear how TFAs are associated with
cardiac arrhythmias or sudden cardiac arrest. It was
hypothesized that TFAs affect membrane structure, thus
altering enzymatic pathways that may subsequently induce
cardiac arrhythmias and sudden death. Moreover observa-
tional studies by Mozaffarian et al. (2009) showed that a
higher CHD risk is related to TFA from industrial sources.
Because ruminant fat contains low levels of TFA (<6% of
fatty acids), the amounts of ruminant TFA consumed are low
in most countries studied (generally <1 energy%). Thus,
even when the total ruminant fat intake is relatively high, the
potential amount of TFA from this source is still quite
modest. In the amounts actually consumed, ruminant TFA is
not a contributor to CHD risk.

Breast cancer There is conflicting evidence concerning the
possible role of TFA in breast cancer. Kohlmeier et al.
(1997) investigated the relationship between TFA and
postmenopausal breast cancer in European populations
differing greatly in their dietary fat intakes. The adipose
concentration of TFA showed a positive association with
breast cancer, not attributable to differences in age, body
mass index, exogenous hormone use, or socio-economic
status. These findings suggested an association of adipose
stores of TFA with postmenopausal breast cancer in
European women, but require confirmation in other

populations, with concomitant consideration of the poten-
tial roles of dietary saturated and monounsaturated fats.

The analysis of trans and cis fatty acids levels in blood
serum of women showed that breast cancer risk increased
with the increase in trans fatty acid level, reflecting
processed food consumption. It was reported that women
with elevated serum levels of trans fatty acid have double the
risk of developing breast cancer as compared to women with
the lower levels.

Pregnancy Based on results from animal studies, it was
previously assumed that trans fatty acids do not cross the
placenta, and that the foetus is therefore protected against
trans fatty acids (Stender et al. 1994). However more recent
studies on humans have shown that trans fatty acids are
transferred to the foetus, as they were found in the same
levels in the blood of newborn infants as in that of mothers
(Berghaus et al. 1998; Elias and Innis 2001). In animal
experiments, a high intake of industrially produced trans
fatty acids inhibits the formation of long-chain polyunsat-
urated fatty acids (LCPUFAs) from their precursors (Pax et
al. 1992). Theoretically, something similar may apply in
humans (Koletzko 1992). LCPUFAs are important for both
growth and the development of vision and the central
nervous system in foetus. Elias and Innis (2001) showed
that trans fatty acid levels including conjugated linoleic acid
(CLA) in the umbilical blood of neonates reflected the
mother’s levels of trans fatty acids in the blood and thus the
mother’s trans fatty acid intake. The pregnancy period was
also found to be shorter in mothers with higher trans fatty
acid level in the infant’s blood. n-3 fatty acids from fish oils
prolonged pregnancy (Olsen et al. 1992) while trans fatty
acids appear to shorten it. n-3 fatty acids inhibit the
contraction in uterine cells by virtue of an effect on the
ion channels of these cells, thus prolonging pregnancy.
Trans fatty acids may have the opposite effect. Mother’s
intake of trans fatty acids is negatively associated with
levels of polyunsaturated fatty acids in the blood of
newborn infants, it is advisable to minimise the intake of
trans fatty acids during pregnancy (Hornstra 2000). Another
surprising observation was the finding of an association
between a high intake of trans fatty acids and the risk of
preeclampsia (pregnancy induced hypertension) (Yli-Jama
et al. 2002). In this study, trans fatty acid intake was
estimated by the trans fatty acid content of the cell walls of
red blood cells. It was noticed that women who developed
preeclampsia had approximately 30% higher trans fatty acid
levels in red blood cells than women who did not develop
this disorder.

Interference with essential fatty acids Essential fatty acids
(EFA) are transformed in the body by a series of reactions
into long chain polyunsaturated fatty acids essential for
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development of the nervous system and eyesight (Sugano
and Ikeda 1996). TFA compete with EFA for the enzyme
systems involved in these reactions. High intakes of TFA
have been shown to influence the metabolism of EFA in
experimental animals when the EFA intake was low.
Deficiency of EFA is found only in abnormal circumstances
in human adults. However, new-born infants, and especially if
premature, show borderline deficiency in EFA, and their TFA
intake from the mother’s milk is related to her TFA intake.

Colon cancer Slattery et al. (2001) reported that the men
and women above age of 67 years those did not use non
steroidal anti-inflammatory drugs (NSAIDs) were at a 50%
greater risk of developing colon cancer when they
consumed high levels of trans-fatty acids. Women who
were estrogen negative i.e. not taking hormone replace
therapy after menopause, had a twofold increase in risk
from high levels of trans-fatty acids in the diet, while
women who were estrogen positive did not experience an
increased risk of colon cancer, regardless of level of trans-
fatty acids consumed. It has been hypothesized that trans-
fatty acids could increase risk of cancer through alteration
of immune response, cell wall integrity, and prostaglandin
synthesis.

Diabetes Analysis of the Nurses’ Health Study after 14 years
observation showed that the risk of the development of type-II
diabetes was associated with trans fatty acid intake (Salmeron
et al. 2001). It was observed that as the intake of industrially
produced trans fatty acids in the USA is on average 3%
energy, a reduction in trans fatty acid intake of 2% energy
could reduce the incidence of type-II diabetes by 40% if the
fats containing the trans fatty acids were consumed in their
original unhydrogenated form. It was not possible, however,
to find such an association in either the Iowa Women Study
(Meyer et al. 2001) or the Health Professional’s Study (Wahle
and James 1993). Studies carried out at National Institute of
Nutrition (NIN), Hyderbad, India to evaluate the effects of
TFA from vanaspati in rats showed that both saturated fatty
acids (SFA) (5 g/100 g,10% energy) and TFA (3% energy)
increased insulin resistance (decreased insulin sensitivity).
However, the effects of TFA were greater than SFA in
increasing insulin resistance. Increasing dietary linoleic acid
did not prevented TFA induced increase in insulin resistance;
it becomes necessary to reduce the absolute intake of TFA
(Ghafoorunissa 2008).

Obesity Research indicates that trans fat may increase
weight gain and abdominal fat deposits, despite a similar
caloric intake. Industrially produced trans fatty acids and
trans fatty acids from ruminants contain calories in the
same quantities as other edible fats. A Swedish study
indicates that certain conjugated linoleic acid isomers that

are present only in very low levels in ruminant fat increase
the insulin resistance of men with abdominal obesity
(Ricerus et al. 2002). A six year study revealed that
monkeys fed on a trans fat diet gained 7.2% of their body
weight, as compared to 1.8% for monkeys on a monoun-
saturated fat diet (Kavanagh et al. 2007).

Allergy The incidence of asthma, allergic cold and asth-
matic eczema in children aged 13–14 years was investigated
in selected centres around the world (Weiland et al. 1999). A
positive association was found between the intake of trans
fatty acids and these diseases. Such an association was not
observed for the intake of monounsaturated and polyunsat-
urated fatty acids (Willett et al. 1993).

Alternative approach to trans fats

Increased consumer awareness of the health implications of
TFAs, has resulted in local and state efforts to limit or ban
their use by restaurants and foodservice establishments.
Food manufacturers are using or developing basically four
technological options to reduce or eliminate TFA in their
products. These options include:

Modification of the hydrogenation process Hydrogenation
i.e. saturating some double bonds and converting others to
the trans configuration is a common technique to provide
firmness and plasticity to shortenings, thus, enabling the
production of solid and semi solid fats. Modifying the
conditions of hydrogenation (e.g. pressure, temperature,
and catalyst) affects the FA composition of the resulting oil,
including the amount of TFA formed, and properties such
as melting point and solid fat content of the oil. It is
possible to make equivalently performing low-trans fats by
increasing the degree of hydrogenation, which reduces the
level of TFA but increases the level of saturated fatty acids.
Modification of the hydrogenation process can be used to
prepare low-trans baking shortenings. Low or zero-trans
baking fats may have increased levels of stearic acid from
the hydrogenation of α-linolenic, linoleic, and oleic acids,
and also significant levels of palmitic acid for functionality.

Use of interesterification The interesterification process
rearranges the distribution of the fatty acids either chemi-
cally or enzymatically within and between the triglycerides
thus the fatty acid distribution is altered but the fatty acid
composition remains same. Interesterification modifies the
melting and crystallization behaviour of the fat, thus
producing fats with the desirable physical properties of
trans fats but without TFA. One current application of this
process is in the production of trans-free or low-trans fats
spreads, margarine, and shortening. Several human studies
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have shown no significant effects of interesterified fats on
blood lipid parameters (Hunter 2001; Meijer and Weststrate
1997; Nestel et al. 1995).

Use of fractions high in solids from natural oils Fractions
high in solids derived from natural oils, namely coconut,
palm, and palm kernel oils, are not new to the food
industry and have been components of functional
ingredients for years. If fat is melted and cooled slowly
to below its melting point, the triglycerides with a higher
melting point than the tempering temperature will
eventually form crystalline material, which can be rela-
tively easily centrifuged or filtered off from the liquid part.
Many commercially available fractions come from palm
and palm kernel oils. They can be used successfully either
as single fractions or in combination with other fractions to
meet specific needs.

Use of trait-enhanced oils Trait-enhanced oils generally fall
into three categories: high-oleic acid oils, such as high-oleic
sunflower and canola oils, mid-range oleic acid oils, such as
mid-oleic sunflower and soybean oils, and low-linolenic
acid oils, such as low-linolenic canola and soybean oils.
(The term “low linolenic” commonly refers to oil containing
about 1–3% α-linolenic acid. Soybean oil typically contains
about 7%, and canola oil, about 10% α-linolenic acid.)
These types of oils are derived through traditional plant
breeding or biotechnological methods. All of these trait-
enhanced oils have good oxidative stability making them
suitable for frying, spraying, and some bakery applications.
These modification techniques offer the chance to minimise
and control the trans content of oil blends, and can be used to
successfully formulate trans-free hardstocks. However, the
combination of these techniques, leads to a greater variety of
hardstocks with a wider range of physical properties such as
solid fat phase and melting point behaviour.

Recent trends have indicated that many frying fats in the
fast-food industry have been replaced by medium- and
high-stability vegetable oils, resulting in a virtual elimina-
tion of trans fats in products fried in these fats and a
significant reduction of saturated fats as well (usually by
more than 50%). The possible evolution of these changes is
shown in Table 3 (Skeaff 2009).

Analysis of trans fatty acids in food products

There are two official methods for the quantification of
trans fatty acid accepted by the American Oil Chemists’
Society (AOCS) and the Association of Official Analytical
Chemists (AOAC) namely, capillary gas chromatography
(GC) and Fourier transform infrared (FTIR) spectroscopy in
conjunction with the attenuated total reflectance (ATR) cell.
The technique of Fourier transform infrared (FTIR) spectros-
copy is capable of the determination of isolated trans-double
bonds in commercial fat and oils samples with greater ease
and accuracy, since it is no longer necessary to derivatize or
to dissolve in solvents prior to the analysis; automation of
sample handling and data collection is also possible.

Labelling of trans fat

The Food and Drug Administration (FDA) requires that the
Nutrition Facts panel list the amount of trans fat in a
serving of food if a serving contains 0.5 g or more of trans
fatty acids, this is listed on the line below the listing of
saturated fat. For nutrition labeling purposes, trans fats are
defined as the sum of all unsaturated fatty acids that contain
one or more isolated, non conjugated, double bonds in a
trans geometric configuration. Conjugated fatty acids with a
trans double bond, including conjugated linoleic acid
(commonly known as CLA) isomers, are excluded from
this definition of trans fats. There is no Daily Value for
trans fat. Instead, the Institute of Medicine recommends we
keep our intake of trans fats to as near zero as possible. The
World Health Organization (WHO) recommended that
governments around the world phase out partially hydro-
genated oils if trans-fat labelling alone does not spur
significant reductions.

Trans fats in Indian food

Saturated fats were supposed to be the main cause of heart
disease over years, but now from various studies it has been
observed that trans fats are the main culprits. In India, trans
fats are consumed a lot in the form of vanaspati i.e.
hydrogenated vegetable oil. Vanaspati is the cheaper source

Time Type of fat used Trans Saturated

Traditional practice Partially hydrogenated oils 30%–40% 20%

Present Blends of palm olein, cottonseed, sunflower seed,
canola, and so on

Zero 30%–40%

Future High-oleic forms of sunflower, soybean, canola, and
so on

Zero <20%

Table 3 Evolution of
deep-frying fats

Skeaff 2009
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of fat and improves taste as well. WHO has recommended
that TFA intake as a% of energy should not exceed 1%. The
total fat intake as a% of energy should not be less than 15%
and should not exceed 30%. The intake of Saturated Fat
(SFA) as a% of energy should not exceed 10% (7% for
cardiac patients). Food preparations enjoyed frequently by
Indian people are prepared in vanaspati thus contributing
trans fat in diet (Table 4). Trans fat is also present in sweets,
chocolates, spreads, soups, salad dressings and snacks. In
rural and urban India the fat consumption is around 20 and
30 g/day, respectively, according to diet studies (National
Consumption Survey data by NIN 2009) (FSSA 2010). If
10% TFA is permitted in vanaspati, a person consuming
2,000 Kcal derived from food which contains 20 and 30 g
vanaspati/day will derive 0.9 and 1.35% energy from the
TFA. (This shows that even at 10% TFA level there is
health risk at 30 g of vanaspati consumption per day (which
exceeds the 1% energy, which is the limit for TFA
recommended by WHO). The trend of eating out in the
urban population and consumption of food in hotels and
restaurants add to criticality as the food prepared there is

very high in trans fats. According to the latest recommen-
dations, trans fat in oil should not exceed 2% of the total
fat. However, the laboratory tests conducted by Delhi based
Centre for Science and Environment (CSE) found trans fat
levels to be as high as 23% in some vanaspati brands
liberally consumed in India. Trans fats levels were,
however, lower in desi ghee, butter and the refined oils.
The World Health Organization has predicted that deaths
due to circulatory system diseases will double between
1985 and 2015 in India.

To regulate the TFAs in partially hydrogenated vegetable
oils, the issue was considered in the Third meeting of the
Food Authority held on 26th November, 2009 where it was
recommended to fix a limit of not more than 10% trans-
fatty acids in partially hydrogenated vegetable oils. It was
also recommended that a national consultation may also be
organized to obtain feedback from consumers and industry
and the scientific community for implementation of the
regulation. Hence, National Institute of Nutrition, Hyderabad
conducted a national consultation by inviting participants
representing all stakeholders on 29.01.2010. Considering the

Some Indian food Energy
(calories)

Fat
(gm)

Total trans fat
(gm)

TFA as
fat%

TFA
en%

Common Indian sweets

Barfi (Heat dried milk, ghee and sugar) 409.0 19.7 8.4 42.5 18.4

Sweet biscuits 349.0 10.2 4.8 47.1 12.4

Butter biscuits 482.0 17.3 0.0 0.0 0.0

Plain cake 492.0 27.7 0.0 0.0 0.0

Pinni (roasted flour, heat dried milk, sugar and ghee) 492.0 17.4 0.3 1.9 0.6

Gulab-jamun (deep-fried heat dried milk in sugar
syrup)

387.0 11.4 6.1 53.0 14.1

Halwa (fried flour, sugar syrup, ghee and nuts) 263.0 12.3 6.3 51.3 21.6

Jalebi (fried fermented flour, in sugar syrup) 494.0 34.8 17.7 50.8 32.2

Churi (roasted flour mashed with ghee, powered
sugar and nuts)

454.0 22.6 0.4 1.9 0.9

Kheer (creamy rice pudding) 141.0 7.7 0.0 0.0 0.0

Shakarpara (fried flour with shortening, dipped in
sugar syrup)

403.0 6.9 3.1 45.4 7.0

Indian snacks/savories

Indian bread (leavened baked flour) 275.0 5.0 1.9 38.0 6.2

Potato kachori (deep-fried pastry filled with potatoes) 603.0 10.5 5.6 53.0 30.3

Chewra (deep-fried flaked rice, sugar and nuts) 420.0 25.9 10.6 41.0 22.7

Paapri (deep-fried white flour with shortening) 444.0 19.5 10.2 52.2 20.6

Plain khichri (steamed cooked rice pulse and ghee) 168 7.4 4.0 54.1 21.4

Vegetable biryani (rice, ghee, meat, fish or vegetable) 148.0 6.0 3.1 51.7 18.9

Mathri (fried flour with shortenings, rolled flat) 495.0 30.8 16.3 53.0 29.7

Samosa (a triangular deep-fried pastry containing
vegetable or meat)

256.0 13.0 3.3 25.4 11.6

Potato puri (deep-fried unleavened wheat bread filled
with potato)

247.0 9.5 4.8 50.9 17.6

Table 4 Trans fat in some
commonly consumed Indian
foods (g/100 g)

Aggarwal et al. 2008
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recommendations of the national consultation meet FSSAI
has proposed the following the following with regard to TFA
limits:-

& The TFA level in PHVO should be below 10% and
brought down to 5% in 3 years. A phasing in period
may be given to industry after the date of notification.

& Existing melting point regulation which is 31°–41 °C
for partially hydrogenated vegetable oils, bakery short-
ening and margarines, interesterified vegetable fat and
other fats made using vegetable oils be raised only to
the extent that would facilitate bringing down the TFA
level to the above limits.

& There is need to look into the feasibility for laying
down the limits of Saturated Fatty Acids (SFA) in
vanaspati and other fats. This is being thought of
because if the melting point is raised, it will lead to
increase in saturation of partially hydrogenated vegeta-
ble oils. WHO had recommended that not more than
1% and not more than 10% of energy in diet be derived
from TFAs and SFAs, respectively.

& Palm Stearin content may be permitted only in
interesterified fat and not approved for blending of oils
or to be used as such.

& There should be mandatory labelling of TFA & SFA
content on vanaspati packs, edible oils or any other
product containing TFA from vanaspati sources.

& Enzymatic esterification for production of vanaspati for
regulating trans fatty acids can be considered. But it being
a costly alternative, may take time for implementation.

& There is currently a limit on blending of more than two
oils and a minimum requirement of 20% for each oil
used for blending. These limits have been imposed to
facilitate detection of adulteration. There is a demand
for reviewing this restriction to facilitate greater use of
other oils by industry and facilitate balance in SFA :
MUFA : PUFA components.

Conclusions

Trans fatty acids have several beneficial aspects for
processed foods owing to their characteristic structures.
These very characteristic structures, in turn, have been
suspected to be associated with the possibility that trans
fatty acids affect the development of several health
problems, including coronary heart disease, and foetal and
infant neurodevelopment and growth, and childhood aller-
gies etc. There is considerable interest in zero- and low-
trans fats among food manufacturers, and current use of
such products is increasing. But banning all TFA from the
diet would be detrimental as this would include banning
trans fats that could be positive for health, such as vaccenic

acid. Ruminant animal products, such as meat and dairy are
rich in essential nutrients, such as protein, calcium, and
iron, which are difficult to obtain from plants or other
sources. To ban these foods would have detrimental effects
on the population at large, with the most potentially serious
ramifications for infants, who require a variety of fatty
acids for growth and development. Four independent
strategies are needed to limit trans fat intake i.e. health
care providers should advise their patients about how to
minimize the intake of trans fats. Consumers should learn
to recognize and avoid products containing trans fats.
Restaurants and food manufacturers should use alternative
fats in food production and preparation and local, state, and
national government agencies should aid these efforts by
enforcing legislation that limit trans fat use. These steps
should help reduce the consumption of trans fatty acids,
likely resulting in substantial health benefits. In addition,
development of new TFA free products requires more
research to determine the health-related effects, as it would
be impractical to replace TFA with products that may be
just as detrimental, or even worse.
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