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Food processing has a critical role In achieving food and nutrition security. It is
required to increase the shelf life of foods and is of utmost importance for perishable
commodities like fruits and vegetables to optimize nutrient availability and food quality,
and reduce losses and waste. India is the sixth largest food and grocery market in the
world and food processing industry contributes 32% to this food market.

*Dr Harender Raj Gautam
**Dr H.L, Sharma

ood  processing  invelves  the
intentional transformation of any
food item from it raw or natural
state into a consumable or more
durable form. The ultimate obhjectives
include preparing foods for consumption, preservation
by stowing or stopping decay to extend shelf life,
ensuring safety, and enhancing taste and nutritional
profiles. India is the 2nd largest producer of fruits and
vegetables in the world with a share of 11.7 and 17.8
per cent, respectively and had a record horticultural
production of 255 48 millien tonnes in 2022-23. Most

of the horticultural produce like fruits and vegetables
are perishable due to short shelf life resulting in huge
post-harvest losses. In a study conducted by Indian
Council of Agricultural Research-Central Institute of
Post-Harvest Engineering and Technology in 2015, 6.7-
15.8 per cent of tha frults and 4.5 = 12.4 per cent of
vegetables produced in the country are lost due to poor
post-harvest handling. Mational Bank for Agriculture
and Rural Development, in its report in 2020, also
corroborated this fact that post-harvest handling 1
responsible for 20-30 per cent of losses, which amounts
to Rz 1,552,000 crores, across various stages, including

* Autloris Former Professor and Head, D Y 5. Permar University of Horticulture and Forestry, Solun, Hineachal Prodesh

E-mail: hrg_mppiayafhoo.comn ;

“rAuthor is Principal, Govermment Post-Graduate College, Nevaa, District Stimda, Hinaclial Proadesh



storage, grading, packaging, shipping, and marketing,
whether as fresh produce or in processed form. These
lasses primarily occur in the farmer’s fiald {15-20 per
cent), during packaging (15-20 per cent), transportation
{30-40 per cent), and marketing (30-40 per cent). Thus,
food processing has a critical role in achieving food and
nutrition security, Fresh fruits and vegetables contain
many vitaming, minerals, dietary fibre, and other
nutrients and are an important part of the human diet.
The World Health Organization recommends am average
daily intake of at least 400 g of fruits and vezetables,
signiﬁd;.antly reducing the risk of chronic diseases,
controlling body weight, and improving  intestinal
health. Food processing is reguired to increase the shelf
life of fords and is of utmost importance for perishable
commadities like fruits and vegetables to cpiimize
nutriant availability and food guality, and reduce losses
and waste,

Importanca and Scopa

The global market for fruit and vegetable ingredients
is estimated at US5194.1 billion in 2023 and is projected
to reach US5286.8 billion by 2030 and expected to grow
from compound annual growth rate (CAGR) of 5.7 per
cent from 2023 to 2030. Further, there is an export
potential as developed economies import a higher
proportion of processed food, comprising about 48 per
cent of their total faod imports, compared to around 35
per cent for developing economies, The world demand
for processed vegetables in the year 2022 was 28.3
million MT by volume and valued at 40 billion USD,

Achievements & Initiatives

of Ministry of Food Processing Industries

» Share of process ed food exaerts in egri-dlood
exparts intregsed sibatontioly Moo
13.7% in 2004-15 1o 23.4% in 2023-24,
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Major importing countries are the USA, Germany, UK,
France, Japan, China, Belgium, Netherlands and Italy.

India is the Bth largest food and grocery market
in the world and food processing industry contributes
32 per cent to this food market. The market size of
the food processing sector in India s estimated to
reach U551,274 billion in 2027 from US5866 billion in
2022, Food processing industries also contributes 13
per cent to total export and © per cent to the industrial
investment. Thegrowing consumption of
expected to reach US51.2 trillion by 2025-26, owing
to wrbanization and changing consumpiion patterns.
However, food processing levels remain significantly
lower in India in comparison to gleobal standards.
India currently processes less than 10 per cent of its
agricultural output which comprises only around 2 per
cent of fruits and vegstables, 6 per cent of poultry, 21
per cent of meat, 23 per cent of marine and 35 per
cent of milk. Further, the share of India’s high-value
and value-added agricuitural produce in its agriculture
export basket is less tham 15 per cent, compared to 25
per cent in the US and 29 par cent in China. The Indian
Fruit luice Market is expected to grow at a robust 7.76
per cent CAGR, reaching a market size of U55537.172
million in 2030 from US5369.703 million in 2025,
Horticulture industry is one of the big resource and raw
material for food processing. This sector constituted
10.54 and 11.57 per cent of Gross Value Added [GVA)
in manufacturing and agriculture sector, respectively in

faod is
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2020-21 which was %1.92 lakh crore in 2022-23. Food
processing sector nad 1,62 per cent share of GVA in the
total GVA of tha country in 2019-20. Share of processed
food export in agri-food export has gone up to 23.4 per
cent in 2023-24 from 13.7 per cent in 2014-15. The total
FOI received in the food processing sector since April
2000 6l March 2022 was US 51108 Billion. |n 2023-
2024, India's agricultural exports including processed
food touched USD $48.9 billion. India stands as one of
the largest exporters of cucumber and gherkins globally,
exporting 28 per cent by wolume and 25 per cent by value
of the plobal demand between 2020-2022, But there is

UNDER PRACKAN MANTRI FORMALISATICN OF
MICHD FOOD PROCESSING ENTERPRISES SCHEME (PMEME)
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still a noticeable gap between the world's demand and
supply from India. India exported procested vegetables
worth USD 5526.93 million, equivalent to 409,699 MT
in the year 2022, India’s major export destinations for
processed vegetables include the USA, LK, Germany,
“pain, and the Netherlands.

Employvment generation bhas been the significant
outcome of the growth of this sector, directly emploving
about 20005 lakh people across 40,579 registered food
processing factories. Food processing sector is one of
the largest employment providers in the organized
manufacturing sector with 12.41 per cent employmeant
in the total registered/organized sector as per the
report of Annual Survey of Industries (AS1), 2022-23.The
southern region of India dominates the food processing
sector with the highest 5348 registered factories in
Andhra Pradesh which accounts for about 14,3 per cent
of the total units in India, followed by 4764 in Tamil
Madu with share of 12.7 per cent, 3598 in Telangana
with share of 9.6 per cent. Punjab has 3200 units with
share of 9 per cent followed by Maharashtra having
2509 units with share of 7.0 per cent, Telangana, Tamil
Madu, Andhra Pradesh, Kamataka, and Kerala contribute
significantly to the nation’s exports accounting for 438
per cent by volume and 41 per cent by value of India"s
processed fruits, juices, and nuts exports.

Mew Technologies in Food Processing

Modern technologies are becoming a key element
af food processing sector, introducing innavations that
rnot only has potential to increase production efficiency
but also shape new standards of food quality and safety.
Many of these technologies are green food processing
technologies which focus on using renewable resources,
reducing waste, and cutting down on energy use. Grean
technigues such as freeze-drying, high-temperature
short-time  [HTAT) processing. decaffeination, aseptic
packaging, and food irradiation are revolutionizing the
industry.

MNon-Thermal Technologies

Among the new, unconventional food preservation
technologies, the non-thermal high-pressure method
saems 1o be promising. These non-thermal treatments
reduce microbial load present in the food by destroying
the cellmembranes and genetic material thereby causing
disorganization of carbolic and anabolic activities in the
food spoiling micraorganisms. All theése non-thermal
treatments can be employed in single or they can be
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used In a sequential aporoach or in amalgamation
with each other to bring about maximum damage to
food spoiling microorganism, These approaches will
increase shelf life of food by utilizing energy efficiently
for a fleeting time and keeping nutritional, textural,
organoleptic qualities of food intact.

High-Pressure Processing (HPP): High-pressure
processing (HPP) is a food pasteurization method where
food is subjected to elevated pressures {up to 87,000
pounds per sguare inch, or 5,000 atmospheres, or 600
MPa), at ambient or chilled temperatures, to alter the
food’s attributes to achieve consumer-desired qualities.
The use of high-pressure processing allows us to kill
microorganisms that can cause diseases or spoil food.
High-pressure processing method has been shown
mamy advantages over the traditional methods as it
reduces rennet coagulation time {RCT) and also improve
the cheese yield. Cheeses made from milk treated by
this meathod exhibitad higher moisturs, salt, and total
free aming acid content compared to cheeses made
from raw or pasteurized milk.

Cold Plasma Technology (CPT): Coid plasma is
a recent technical intervention for maintaining food
quality and safety. Cold plasma is generated by electric
discharges implemented at various levels of pressure
in high-moisture foods, as a vacuum boosts liguid
conversion to gaseous phase. This novel method also
racults in microbial inactvation of foods. CPT is gaining
prominence in the food processing industry for its

versatile applications in enhancing food safety and
extending shelf life.

Fulse Electric Field Technology (PEF): PEF
technology is increasingly used in food processing
to deactivate microorganisms and enzymes, thereby
extending the shelf life of various products without
relying on traditional heat treatments. Pulsed electric
fialds are extensively used for fluid foods like processing
of fruit juices, sguash, milk etc, The treatment destroys
call membranes of microorganism in treatment time
of less than one second. PEF technology has become
a plobal standard for pretreatment before cutting in
the production of French fries and chips, due to its
numeraus process and quality advantages. PEF softens
the potato tissues by discharging cell fluid and reducing
turgar pressure, effectively replacing the traditional
pre-heater. This change reduces water and energy
consumption by up to 90 per cent and avoids heating
the product.

In other innovative non-thermal technologies, the
use of ultrasound can lead to a shortening of the drying
time and temperature, thereby improving product
quality while preserving health-promoting compounds.
Irradiations are usually preferred for the treatment on
s0lid food material, The ionizing radiations wsed include
high speed electrons, high power photons, X-rays which
causes damage to the membranes of micrebial cells and
the disruption in genetic makeup of cells. Non thermal
techriques like ultraviolet light treatment are used

NEW TECHNOLOGY IN

FOOD PROCESSING /1
INDUSTRIES #3  /
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Pl Farmalisation of Micro
food processing
Enterprises Schame

A SPLCBAL INITRETIVE FOR THE BENELOPMENT
OF MICRD F 00D PROCESSING ENTERPRISES

76 Incubation Centers with an
outlay of more than 200 crores
have been approved.

tor treating exterior surfaces of raw fruits, processed
food, and packaging material. Cold chain logistics and
preservation technologies are essential to cutting
down on food waste and prolonging the shelf life of
perishables, This holds particularty true for meat, dairy,
fruits, and vegetables. In additicn, ultraviolet light is also
used for treating food processing equipment before and
after food processing operations.

Food Fortification

Fortification is the addition of key vitamins and
minerals such as Iron, lodine, Zing, and Vitamins A
& D to varipus food articles such as rice, wheat, oil,
milk, salt, etc. to improve their nutritional content.
These nutrients may or may not have been ariginally
present in the food before processing or may have
been lost during processing. Various technologies aid
this process, such as premixing to ensure even nutrient
distribution, extrusion for cereals, spray drying for
powdered products, encapsulation that helps protect
nutrients, especially in fats and oils. Further, emerging
nanotechnology technigues also offers potental for
better nutrlent absorption. World Health Organization
(WHOQ] has recognized food fortification as a safe and
cost-effective public health intervention in prevention,
reduction and controf of micronutrient deficiencies also
known as hidden hunger. Globally, over 100 countries,
including India, have implemented national
iodisation programmes, 85 countries have mandated
wheat flour fortification, and 32 countries have

salt

mandatory guidelines for fortification of cooking oll.
Artificial Intefllgence [Al)

Among the new strategies for maintaining the
quality of fresh vegetables and fruits, Al is a potential
technology in food processing. Algorithmic models
such as artificial neural networks (ANN], cemvolutional
neural networks (CMN), and support vector machines
(=VM) have been developed in combination with
image processing to detect and score apples, bananas,
mangoes, etc. onling. Machine learning s being applied
to track guality changes in fruits and vegetables during
storage and predict remaining shelf life, and provide
timely product information to consumers, In addition,
Al has also been introduced into the smart cold chain,
Al could monitor and recard cold chain envirenmental
parameters in real-time. Based on this information,
an algorithm model can be established to evaluate
the freshness and maturity of fruits and vepgetables in
cald-chain transportation.

Automation and Robotics in Food Processing: The
food processing sector in India is changing as a result
of the use of automation and robots, which improves
scalability, accuracy, and efficiency. Robotic fruit,
vegetable, and grain grading systems minimize human
error and guarantee consistency. Automated packaging
machines can meet the growing need for both
tradidonal and intelligent packaging solutions since
they are fast and precise. Automation lowers labour
costs and boosts throughput in a variety of processes,
from pulping and juicing in the beverage industry to
mixing dough in bakeries.

Advanced Food Packaging Technologies: Packaging
is important for looks also but beyond that packaging
i5 also crucial for food safety, sustainability, and
preservation. Smart packaging solutions are gaining
popularity because they use sensors to keep an eye
on the quality and freshness of products. Indicator
packaging is related to the guality of the food, indicating,
for example, pH changes, which cause perceptible
colour changes when the food is no longer suitable for
consumption. Sensor packaging indicates the presence
or level of certain substances or physical properties,
such as monitoring gases, humidity, microorganisms, or
temperature changes. Eco-friendly packaging materials
manufactured from biodegradable and recyclable
materials are gaining favaur in response to the global
effort toward minimizing plastic waste,
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loT and Blockchain for Traceability: Transparency
and traceability are being improved in the food supply
chain through the use of blockchain technology
and of Things (loT) devices. Blockehain
enables manufacturing monitoring from farm to fork,
guaranteeing product safety and enhancing consumer
confidence. Maintaining the authenticity of high-end
products and tracking organic produce are two areas
where this technology really shines.

Internet

Government Initiatives

Government of India has taken warious policy
and financial initiatives in recent years to strengthen
the food processing sector. Central Government
has approved the umbrella Central sector scheme,
SAMPADA- Scheme for Argo-maring processing and
Development of Agro-processing Clusters, subseguently
renamed as 'Pradhan Mantri Kisan SAMPADA Yojana
L FMESY | with 2 total allocation of Rs.e000 crore in 2017,
This scheme aims to create modern infrastructure with
efficient supply chain managerment from farm gate to
retail outlet for promotion, overall development and
growth of Food Processing Industries, through creation
of employment opportunities, reducing wastage of
agricultural produce, increasing the processing level
and enhancing export of the processed feods. Under
this scheme, Ministry of Food Processing Industries has
approved 41 Mega Food Parks, 392 Cold Chain projects,
76 Agro-processing Clusters, 588 Food Processing Units,
61 Creation of Backward & Forward linkages Projects

UNDER PRADHAN MANTRE KISAN SAMPADA YOIANA (PMESY)

a 143 prajects have been approved under various
component schemes of PRESY, since jonuary 2024
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FM Formalization af Micro
feod processing
Enterprises Schama

AEPECIAL INSEIATIVE $OR THE DEVELOPREN]
[F BCRE FOOD PROCESSING ENTERPRISES

Seed Capital @ T40, 000/~ per Self Help
Group [SHG| member engaged in food
precessing for working capital and
purchase of small lools.,

and 52 Operation Green projects. PM Kisan SAMPADA
Yojana is expected to leverage investment of Rs.
11,095.93 crore by the year 2025-26, In 2022, a Special
Food Processing Fund of Rs. 2,000 crore was set up with
Mational Bank for Agriculture and Rural Development
to provide affordable credit for investments in setting
up units under Mega Food Parks and Designated Food
Parks.

The real challenge in the food processing sector
is with the people engaged in food processing in
unorganized sector. As per the report on Annual Survey
of Unincorporated Sector Enterprises (ASUSE] for
the year 2022-23, the wnorganized food processing
sector in the country comprises nearly 23 lakh food
processing enterprises which are unregistered and
informal, These wnits face challenges in access to
credit; modern technology and machinery;branding
and marketing; and food safety and hygiene. To address
this problem, the PM Formalisation of Micre food
processing Enterprises (PMFME) scheme was launched
with the sole aim to enhance the competitiveness of
existing micro-enterprises in the unorganized food
processing sector and promote formaliration of the
sector. The main focus of the scheme was to suppart
Farmer Producer Organizations, Self Help Groups and
Producers Cooperatives along their entire value chain,
The Scheme is being implemented for a period of five
years from 2020-21 to 2024- 25 with an outlay of Rs.
10,000 Crore. The main theme of the Scheme is the
Onie District One Product approach, a part of a broader
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strategy of concentrated agricultural and industrial
development focused on each district, offering an
array of fiscal incentives, credit, marketing, and policy
support. This scheme is approved far 713 districks in 35
States/UTs with 137 unique products. This sector has the
potential to create millions of more jobs, particularky in
rural areas, by connecting farmers with processing units
and markets, thereby boosting farmer incomes and
contributing to rural development.

another key driver of growth iz the Production-
Linked Incentive (PLI) scheme, for the period 2021-22 to
2026-27 to create global food champions and impraving
the visibility of Indian food brands abroad. This schemea
has been implemented with an outlay of Rs.10,900
crores and aims to boost domestic manufacturing,
promate exports, and generate employment.

PLIS for developing Global Champions

in Food Sector
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Will create employment appertiunities for nearly 2.5 lakh pegale by the vear 2026-27. Y

In addition, the Central Government has taken
many decicions to make fiscal policies favourable to
facilitate this sector. New food processing, preservation
and packaging units are now qualifying for 100 per
cent income tax exemption for the first 5 years of
operation and thereafter these units will be charged
at the rate of 25-30 per cent. Further, 100 per cent
deduction is permitted on capital expenditure for cold
chain or warehouse. In addition, loans to food and
agro-based processing units and cold chain have been
classified under agricufture activities for Priority Sector
Lending (P3L). Central Government has also allowed
1) per cent FOI in the food processing sector under
the automatic route, facilitating a straightforward and
efficient investment process. The food processing
sector has alse bean @ magnet for foreign investment,
attracting US $12,955.90 million in FD! equity inflows
trom April 2000 to September 2024, accounting for 1.83
per cent of the country's total FDI inflows. In another
initiative to the food processing sector, povernment has
introduced lower GST slab rates for most of the basic
food items. OF all food categories taken together under
differant chapter heads/subheads, almost 71.7 per cent
of the food items fall under the lowest stab of GST, i.e.
0-5 per cent.

Commercial Success Stories

Amul is the leader in food processing in India
having reached Rs 80,000 crore (510 hillion) in 2023-24
from Rs 72,000 crore (59 billion} in 2022-23 and have
just ventured into the sector of fruit and vegetable
processing. PepsiCo is a leading commercial success
story in food processing of fruits and vegetables in
India with brands like Tropicana and Lay's potato
chips. PepsiCo is a world leader in convenience foods
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and beverages working In 210 countries. PepsiCo in
India directly employs more than 5,000 people and
indirectly employs another 75,000 for 15 production and
marketing of products across the country, Indian Tobacco
Company (ITC) Ltd. is another important company with
presence in the fruit and dairy foods with an array of
beverages, such as juices |ike B Matural, Sunfeast and
Bingo potato chips offering the goodness of fruit and
fibre and milkshakes with real fruit bits in a variety of
favours. Britannia, Dabur India, Mondelez, Tetra Pak,
Parle Agro Private Ltd. Tata Consumer Products, Amul,
Patanjali Foods and Yu are some of the other leading
brands dealing in food processing in India, In addition,
Sahyadri Farms in Maharashtra, Sula Vineyards, Sil Food
India Pvt. Ltd. in Maharashtra, Suguna Foods in Tamil
Madu, Agro Tech Foods Ltd. in Telangana, MTR Foods
in Karnataka, Organic India in Uttar Pradesh, Unibic
Foods in Karpataka, McCain in Gujarat, Flex Foods
Ltd. in Uttarakhand and Tamil Nadu and Mother Dairy
in Delhi are some other big names In food processing
industry. In India, Himacha! Pradesh being the fruit
bowl of the country with strong horticulture annual
econamy of more than Rs 10000 crore is also emerging
as 3 food processing hub to avold the post-harvest
losses in the tough terrains of the State. Horticultural
Produce Marketing and Processing Corporation {HPMC)
established in 1574 with the assistance of World Bank
is an excellent example of fruit processing in Himachal
Pradesh, This Corporation is a success story of 50 years
because the vision to establish such an institution
was the future outlook of the then Chief Minister of
Himachal Pradesh- Dr ¥.5. Parmar who visualized the
future of Himachal Pradesh in horticulture and food
processing. The Corporation has established a new fruit
processing plant built at a cost of Rs 100.42 crore at
Parala in Shimla district in 2024 and this corporation has
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processed a record 2000 metric tons (MT) of apple juice
concentrate across its three plants in 2024, In Himachal
Pradesh, Cremica Mega Food Park is the first mega food
park which haz been set up in 52.40 acre of land at a
cost of Rs. 107.34 crore with faciliies like mult-crop
pulping line with bulk aseptic packaging, frozen storage,
deep freezing with dry warehouse and other processing
facilities, There are some other big food processing units
like Himalaya Food Company at Paonta Sahib in Sirmaur
district, Shivambu International at Una, Hyeeia Fruit and
Vegetable Processors Private Limited and Gold Home
in Mandi district and Shamla Hills Offerings Pvt Lid. in
Shimba district.

Way Forward

There isa need to make big cluster of food processing
by putting research institutions and production houses
at a single place to grow in a mutualistic environment.
If we have to choose a glebal success story then Food
Valley in Netherlands is a unigue example where
collaboration between food companies, research
institutes, and local agribusinasses has given rise to an
industry which is so innovative and important that it
is frequently compared to California’s Silicon Valley, It
is also described as ‘the golden triangle’, which brings
tegether the key stakeholders in business, government
and science, This is a world capital of innovation in food
and agriculture, where the whole chain of research is
usually covered in-house by more than 6,500 scientists,
specialists and experts. Food Yalley is a global hotspot
for the future of food.

As Food Valley in Netherlands is an excellent
example promoting innevations in agriculture and
food processing, there is need to further acceferate
the mamentum of development to make India @ major
exporting hub of food processing. O
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