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One of the most popular spices in Indian cuisine is 
turmeric, which every Indian consumes right from 
the childhood. Although many like the yellow 
colouring to foods containing turmeric, it has 
benefits far more important than just the cosmetic 
effect. Many studies have shown that turmeric has 
benefits for our body and brain, mostly because of 
its main active ingredient curcumin. Curcumin has 
powerful anti-inflammatory effects and is a very 
strong antioxidant. Since inflammation plays a role 
in heart disease, cancer, metabolic syndrome, 
Alzheimer’s disease etc. curcumin with anti-
inflammation property can be useful to fight these. 

Curcumin can also boost brain-derived neurotropic 
factor that plays role in memory and learning and 
may be effective in delaying many brain diseases 
and age-related decreases in brain function. It has 
also shown promise in treating depression. 
Curcumin supplements are also useful to arthritic 
patients as it was shown to be more effective than 
an anti-inflammatory drug in rheumatoid arthritis. 

Turmeric, which is used as spice in cooking, has 
only 3% curcumin and many benefits have been 
shown to be at much higher level of consumption 
than would be available through turmeric. So many 
supplements are prepared by using concentrates or 
isolated purified curcumin preparations. Then the 
amount of curcumin that one can consume goes 
much higher. There is another problem and that is 
bioavailability of curcumin. 
It is fat-soluble and so 
unless there is oil or fat in 
food it would be difficult to 
get benefit of curcumin.

They also found out that its bioavailability 
improves tremendously when a substance from 
black pepper namely piperine is present with it. 
Piperine enhances the absorption several times. 

This is where care needs to be taken when such a 
supplement is available in the market. A powerful 
substance with very high biological activity when 
taken in large quantity along with a substance 
which increases its absorption tremendously, 
should be taken with care or under supervision of a 
medical professional. There are capsules and 
tablets available in market, which contain 1 to 1.5g 
per capsule along with piperine. There have been 
several cases reported in Italy and France of 
hepatitis involving people who consumed turmeric 
supplements. Possibly these people took many 
capsules per day. They probably wanted health 
benefits faster and to a greater extent. 
 
One supplement in the market claims to have 
curcumin in one capsule equivalent of 32 kg 
turmeric root. It also has piperine that improves 
absorption of curcumin. If someone were to 
consume several capsules without realising harmful 
effects of excess consumption, there would 
unhealthy consequences. While marketing such 
products, warning should be given on label of 
adverse effects when consumed in excess. We hope 
that bioactive substances can provide healthy 
benefits if consumed in proper amounts, but if 

consumed in excess they could be 
dangerous.

Prof Jagadish Pai, 
Executive Director, PFNDAI





ALL THAT IS BROWN 
IS NOT WHOLE 
WHEAT BREAD

protein bread.

Brown bread may just be 
like white bread with 
addition of molasses to 
make it brown or using any 
other substance that 

made with refined flour with a imparts the brown color e.g. 
little more fiber than the Coffee. Hence it is not a 
common white flour or Maida healthier choice than white 
bread or White bread. bread.

Whole Wheat bread – Made The present FSSAI regulation 
from wheat kernels, which states that whole wheat bread 
may be left intact, and by should be made of at least 75% 
definition, this is the genuine whole wheat flour and Brown 
whole grain bread. bread contains at least 50% 

whole wheat flour. Once this is 
Multigrain bread- made with implemented both whole 
flour sourced from multiple wheat and brown bread will be 

There is a misconception varieties of grains, need not a relatively better choice than 
amongst consumers that brown necessarily be whole grain. It White bread. 
bread is healthier than white could be processed grain from 
bread. We also assume that multiple types of grains These are expected to come 
brown bread means whole into force from May 2023.
wheat bread and is healthier Whole grain bread where the 
than white bread. grains are left intact 

Breads may be called by Sprouted grain bread- this is 
different names but in India self-explanatory
we did not have any clearcut 
regulation until the recent Sourdough bread 
FSSAI notification where the rise in the 
differentiating Brown bread bread is through 
from whole wheat bread. fermentation rather 
Information available on the than with 
internet (cheatdaydesign.com) yeast like the 
contains description of 16 regular bread
types of bread, many of them 
are not available or made in Brioche 
India. The following bread- made 
definitions/ descriptions are by addition 
for some commonly known of butter, 
varieties of bread. milk, and 

eggs- a 
For example, calorie 
Wheat bread – Bread made rich high 
with Wheat Flour. It may be fat high 

Dr B Sesikeran,  Dr B Sesikeran,  
Former Director,  

National Institute of Nutrition (ICMR)

Hon.  Scientific Director,  PFNDAI

Former Director,  

National Institute of Nutrition (ICMR)

Hon.  Scientific Director,  PFNDAI
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Foods for one or more 
reasons are associated with 
age.These may be due to 
physical status, prevailing 
disorders and medical 
conditions. They arise at 
birth or during one’s 
lifespan.

to children above age 5years, 
while other categories had no 

the nutrition and/or such binding. Six years later 
physiological criteria that Nutra draft 2022, stipulates 
uniquely separates them from these foods are intended for 
general foods. The Labelling persons above age 2 years. 
and Display regulation defines Schedule IV (Plant and 
child or children as ‘a person botanicals), however has about 
under 18 years of age. The 12 ingredients not 
definition embraces all age recommended for children 
groups.  By this definition the below 5 years and another 
applicability of complementary group restricted for children 
foods to children turning 18 is below 16 years.  Apparently, 
quite puzzling. Recognizing its age restrictions here are 
“broadness”, the definition related to ingredient levels of 
then concedes to “age limit use and not to product or 
for a specific category may be category. The note attached to 
indicated”. the Schedule specifying daily 

intakes for children between 
Age related recommendations 2-5 years to one fourth adult 

What are the criteria to 
or restrictions may be for dosage and one half for 

associate age with foods. To 
several reasons. Apart from children between 5-16 years 

start with, infants are the 
specially formulated products clarifies this. Products 

earliest consumers of foods 
(infant foods, FSMP), they prepared under Ayurveda 

placed on the market. During 
could be associated with Aahara too are  intended for 

the first six months, infant 
sensitivity to substances or persons above 2 years. 

food substitutes are available 
inappropriateness. The 

for infants in good health as 
regulation permitting foods Apparently there is a cut off 

well those with conditions like 
with 1-3g plant sterols/stanols point that emerges at age 2 

lactose intolerance, allergen, 
requires a statement that such years. Also, from this age 

and in born errors of 
foods are “not nutritionally onwards food products are 

metabolism (IEM). Moving up 
appropriate” for children acceptable for general 

from 6 to 24 months are infant 
under the age of 5 years, consumption, unless there is a 

foods, follow up formula, milk 
suggesting its cholesterol specific sensitivity or 

and cereal based 
lowering benefits are more necessity. It may be noted, EU 

complementary foods. These 
appropriate for other groups. defines infant as a child up to 

age related foods, under the 
When age-related restrictions 12 months and young children 

Food Category System 13.1 and 
change without reason, it between 12 to 36months. 

13.2, must be suitable for the 
raises questions on whether Interestingly, Codex under its 

claimed nutritional purpose. 
this is from emerging scientific guidelines on nutrition 
evidence or lack of due labelling provides Nutrition 

When associating age with 
diligence.  Reference Values (NRVs) for 

foods two things must be 
the general population 

clear; consistency in age-
In 2016 only health identified as individuals older 

person definitions and second, 
supplements were restricted than 36 months.

Dr Joseph I Lewis,Dr Joseph I Lewis,
Chairman,  Regulatory Affairs,  

PFNDAI

Chairman,  Regulatory Affairs,  

PFNDAI
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Fortification is an effective 
technology of deliberately 
increasing the content of 
one or more micronutrients 
(vitamins and minerals) in a 
food or condiment to 
improve the nutritional 
quality of the food supply 
and provide a public health 
benefit with minimal risk to 
health. It is also a means to 
restore the micronutrients 
lost during 
processing. 

the iodisation of salt is the 
most widely implemented 
globally. In 2008 and 2012, the 
Copenhagen Consensus ranked 
food fortification as one of the 
most cost-effective 
development priorities.

In October 2016, FSSAI 
published the Food Safety and 
Standards (Fortification of 
Foods) Regulations, 2016 for 
fortifying staples namely 
Wheat Flour and Rice (with 
Iron, Vitamin B12 and Folic 
Acid), Milk and Edible Oil (with 
Vitamins A and D) and Double 
Fortified Salt (with Iodine and 
Iron) to reduce the high 
burden of micronutrient 
malnutrition in India. The ‘+F’ 
logo has been 
notified to 

least one industrially milled identify 
cereal grain. Mandatory fortified 
regulations are most often foods.
applied to the fortification of 
food with micronutrients such 
as iodine, iron, vitamin A and 
folic acid. 
Of these, 

Globally, 92 
countries have 
legislation to 
mandate 
fortification of at 
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standards, it is 
important to 
improve the 
awareness 
amongst the 
healthcare 
workers working 
at the grass-root level. Food 
fortification isn’t the fanciest 
of all nutrition solution and it 
doesn’t impact food 
preparation methods, 
lifestyles, or flavour which is 
why it is such a grand success 
at the grass root level.

around the world 
have mandated the 
enrichment of salt –  The United States 
an inexpensive food Fought Iodine Deficiency by 
item consumed Fortifying Salt: the prevalence 

Fortification is an evidence- regularly by all people – with dropped until iodine deficiency 
based intervention that iodine as a means to ensure diseases were “virtually 
contributes to the prevention, that nutritional needs are met eliminated,” according to the 
reduction and control of and goitre belts have been CDC, and more than 70% of 
micronutrient deficiencies. It removed from the face of the American households had 
can be used to correct a earth. To address anaemia and access to iodised salt. Now, 
demonstrated micronutrient micro-nutrient deficiency in salt is fortified on a mandatory 
deficiency in the general the country, Government of or voluntary basis in over 120 
population (mass or large-scale India approved the Centrally countries.
fortification) or in specific Sponsored Pilot Scheme on 
population groups (targeted "Fortification of Rice & its  The Guatemalan 
fortification) such as children, Distribution under Public Government Mandated Vitamin 
pregnant women and the Distribution System" for a A in Sugar: Decreases Child 
beneficiaries of social period of 3 years beginning Blindness. While there is the 
protection programmes. When 2019-20 with total budget potential for overconsumption 
the vitamins and minerals are outlay of Rs 174.64 Cr. of sugar, which may cause 
not added to the foods during Amongst the 15 states, adverse effects, the 
the processing but just before Fortified rice will be supplied Guatemalan program brought 
consumption at home or at across the Targeted Public vitamin A deficiency down 
schools or child-care facilities, Distribution System (TPDS) from 22% to 5% in the first year 
it is called under the National Food – and it was soon adopted by 

. It has the Security Act (NFSA), Integrated countries across Central 
potential to reach the smallest Child Development Services America.
of the corners of the world and (ICDS), Pradhan Mantri Poshan 
does not depend on the Shakti Nirman- PM POSHAN 
literacy levels of the (erstwhile Mid-Day Meal 
populations. Scheme) and other welfare 

schemes in a phased manner 
One of the biggest success by 2024.
stories in combating the 
micronutrient deficiencies is While governments play a key 
iodised salt. Many governments role in legislating fortification 

point-of-use 

fortification

Some of the interesting 
Food Fortification Success 
Stories
1920s:

1970s:

3
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2–12 years. A large population in India, can 
be easily catered to through 
food fortification. Fortified 
staples commonly available in 
India are wheat flour, rice, oil, Malnutrition manifests in 
milk, and salt. Indian diets are several ways – deficiencies or 

Way back in 1950’s, India rich in staples such as rice and excesses of macronutrient and 
started with fortification of wheat provide calories but not energy intake. Around the 
Vanaspati hydrogenated edible enough micronutrients. world, more than 2 billion 
oil with vitamin A and vitamin Consumption of fruits, people – nearly one out of four 
D. Then later, in 1986, a vegetables, meat, eggs are – suffer from “hidden hunger” 
national policy of universal salt considered to be the richest in developing countries 
iodisation was adopted. The source of vitamins and including India. Conditions due 
National Nutrition Policy minerals but is very low among to vitamin mineral deficiencies 
(1993) identified and placed Indian population. Hence, account for 7.3 % of global 
fortification of essential foods staples are a great way to disease burden.
as a short-term direct nutrition reach maximum beneficiaries.
intervention and states that 
essential food items shall be More than half of the 
fortified with appropriate population in India across any 
nutrients. Promoting food age group consume less than 
fortification has been a part of 50% of their daily needs of 
10th, 11th and 12th five-year iron, zinc, vitamin A, Folate, 
national plans of the country. and other B vitamins. In India 

this hidden hunger which may 
or may not present visible 
changes, have a long lasting 
and devastating consequences The World Health Organisation 
on health.recommends large-scale food Hunger and malnutrition lead 

fortification as a powerful to loss of human capital, low 
Research in India suggests evidence-informed and cost- economic productivity, low 
fortification effectively effective intervention to fight cognitive and learning skills, 
improves biological markers of vitamin and mineral low retention rates in school 
nutritional status, particularly deficiencies, including iodine and thereby leading to 
when fortifying with multi-deficiency disorders, anaemia poverty. These effects are 
micronutrients (MMNs) or iron. and iron deficiency, among irreversible in nature but 
MMN fortification consistently others. preventable in nature. India 
improved anthropometric but has been struggling to break 
not cognitive outcomes. the intergenerational cycle of 
Fortification had limited malnutrition. At one end, the 
impact on morbidity masses have poor access to   universal salt iodisation
symptoms. Evidence of food on the other hand, there   fortification of maize flour, 
fortification effects on other is urbanization and poor corn meal, wheat flour and 
functional outcomes is scarce.lifestyle choices. This adds to rice with vitamins and 

the burden of non-minerals.
communicable diseases. In this 
fast-paced world, improving 
the nutritional quality of food 
that’s consumed by the masses   micronutrient powders 
could be an effective strategy containing iron for point-of-use 
to ensure optimum intake of fortification of foods for 
micronutrients.infants and young children 

6–23 months old or children 

WHO Recommendations for 
Fortification:

Recommendations in all 
settings include:

For children living in 
different settings:

Need for Food Fortification 
in India:



seldom a chance of over moderation and as a part of a 
consuming the selected staples healthy balanced diet. The 
which are used as vehicles of fortified foods labelled as +F 
fortification. For e.g. If an logo on these packaged foods 
average person consumed 6-7 do not indicate that they can 
rotis a day, and on a given day, be consumed in large 
he/she feels hungrier, and quantities or should be 

With the vast geography in decides to consume more consumed in place of regular 
India, and poor literacy rates, food, there is less likelihood healthy food. The importance 
access to health care, that he/she consumes more of consuming diverse food 
fortification offers promising than 12 rotis or 20 rotis. The groups, seasonal fruits and 
benefits. In the quest to level of fortification vegetables, nuts and oilseeds, 
combat nutritional deficiencies recommended by FSSAI remains ascertained.
and boost overall public health considers these factors, such 
in India, food fortification that at any given point, the Food Fortification is a 
clearly plays an important levels fortified in the staples scientifically proven, cost-
role. cannot lead to toxicity, even effective, scalable and 

when two staple foods like rice sustainable global intervention 
and wheat are consumed that addresses the issue of 
simultaneously. micronutrient deficiencies. In 

addition to prevention of Fortification vehicles in India 
vitamin and mineral are- the Public Distribution 
deficiencies, and its adverse System (PDS), Mid-day Meal 
effect on growth and Scheme, Integrated Child There is a concern of how 
development, fortification Development Scheme (ICDS), bioavailable these nutrients 
plays a role in improving the and Rajiv Gandhi Scheme for are, and through research and 
national IQ, mental capacity, Empowerment of Adolescent development initiatives of 
and reduce the burden of non-Girls (SABLA) are key vehicles academia, research institutes 
communicable diseases of food fortification. POSHAN and government, the nutrient 
resulting from nutrient Abhiyan specifically takes care salts recommended are chosen 
deficiency.of the nutritional needs of on the basis of their 

children, pregnant and bioavailability.
lactating women. POSHAN 

1. Food Safety and Standards Abhiyan was launched in 2018 One of the key points to 
(Fortification of Foods) with the vision of a remember is that fortification 
Regulations, 2018. Website: malnutrition-free India by is the process of deliberately 

2022. increasing the nutrient profile 
2. of a food item. Fortification of 
Compendium_Food_Fortificatiostaples, processed foods and 
n_Regulations_04_03_2021, confectionaries, increases the Fortification is a carefully 
FSSAI.nutrient values in these foods, planned public health 
3. Food Fortification Resource making them healthier variants intervention with scientific 
Centre- or line extensions. However, basis. It is often debated that 

fact remains that these foods fortification may lead to 
still need to be consumed in toxicity. However, there is 

Food Fortification Vehicles 
in India

https://fssai.gov.in/

https://ffrc.fssai.gov.in/stand
ards

Reference:

Is food fortification harmful?

Are fortified nutrients 
bioavailable?
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younger generation through 
oral culture. It is indeed 
intriguing how the same dish in 
different homes in India has a 
unique taste. Until the late 
nineteenth century, however, 
only the wealthy ate rice, and 
most Indians consumed millet 
and sorghum which are rich 
sources of high protein, fibre, 
vitamins and minerals like iron 
content. Unfortunately, now, 
however, a study: India’s-
Protein-Paradox-Study 
concluded that 85 percent of 
Indians believe that protein 
leads to weight gain and 
agreed that they would 
prioritize the consumption of 
vitamins & carbohydrates 
rather than protein. This 

and Southeast Asia, the underlying ‘protein paradox,’ 
humble millet has been grown which is how the study refers 
in the Indian subcontinent for to high importance vis-a-vis 
5,000 years. low understanding, could 

become a major factor in the 
Every Indian dish is a story. gradually declining rate of 
Every family has a recipe of its quality protein consumption.
own, which is passed on to the 

INTRODUCTION 

The focus on healthy eating 
and good nutrition cannot be 
understated, especially in the 
post-pandemic era. Eating 
whole grains such as wheat, 
rice, lentils and pulses is a 
common practice that has 
been recommended by 
experts. Millet is also one such 
ancient superfood that has 
been garnering interest in the 
recent past. Popular in Africa 

AUTHORAUTHOR CO-AUTHORCO-AUTHOR
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Complementing 
plant-based diets
with nutritional supplements and 
fortification of animal substitutes with 
essential micronutrients and fatty acids
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https://www.fssai.gov.in/upload/uploadfiles/files/Product_Approval_Lists_03_11_2022.pdf
https://www.fssai.gov.in/upload/notifications/2022/10/6348fa8baa887Gazette_Notification_Product_14_10_2022.pdf
https://www.fssai.gov.in/upload/uploadfiles/files/Product_Approval_Lists_03_11_2022.pdf
https://www.fssai.gov.in/upload/advisories/2022/10/635bbf102f40aOrder_Clarification_Hops_Beer_28_10_2022.pdf
https://www.fssai.gov.in/upload/advisories/2022/10/63527705edb0eDirection_Import_Labs_sample_21_10_2022.pdf
https://www.fssai.gov.in/upload/advisories/2022/10/635127b7c8dffClarification_Import_Alcoholic_20_10_2022.pdf
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