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1. INTRODUCTION

1.1 Overview of PM FME Schemeand Implementation

In India, unorganized food processing sector comprises nealikB8&unregistered and informal food

processing enterprises. With only 7% of investment in plant & machiand 3% of outstanding credit,

the unorganized enterprises contribute to 74% of employment (a third of which are women), 12% of
output and 27% of the value addition in the food proogssector. Nearly 66% of these units are located

in rural areas andbout 80% of them are familyased enterprises. The unorganized food processing
industry in India faces challenges that limit its development and weakens performance. These challenges
include: lack of productivity and innovation due to limited skills andess to modern technology and
machinery for production and packaging, deficient quality and food safety control systems, including
lack of basic awareness on good hygienic and manufagtpractices, lack of branding & marketing
skills and inability tantegrate with the supply chains, etc., capital deficiency and low bank credit.
PMFME scheme is a centrally sponsored scheme with an outlay of Rs. td&bver a period of

five yearshat is designed to address the challenges faced by the micqriseteand to tap the potential

of groups and cooperatives in supporting the upgradation and formalization of these enterprises.
Objectives:

i) Increased access to credit by existing miowd processing entrepreneurs, FPOs, Self Help Groups
and Cooperdives;

i) Integration with organized supply chain by strengthening branding &marketing;

iii) Support for transition of existing 2,00,000 enterprises into formal framework;

iv) Increased a@ss to common services like common processing facility,

laboratores, storage, packaging, marketing and incubation services;

v) Strengthening of institutions, research and training in the food processing sector

vi) Increased access for the enterpriseprtdessional and technical support.

One District One Product:

The Scheme adopts One District One Product (ODOP) approach to reap the benefit of scale in terms of
procurement of inputs, availing common services and marketing of pro@@ for the schemaill

provide the framework for value chain development and miegnt of support infrastructuréhe States

would identify the food product for a district, keeping in perspective the focus of the scheme on
perishables. A baseline study would be carriedoguhe State Government. The ODOP product could



be a perishablagriproduce, cereal based product or a food product widely produced in a district and
their allied sectors.

The programme has four broad components addressing the needs of the sector:

i) Support to individual and groups of micro enterprises;

il) Branding and Marketing support;

iii) Support for strengthening of institutions;

iv) Setting up robust project management framework

1. Support to Individual Micro E nterprises:
Individual micro food processing units would be provided criatkied capital
subsidy @5% of the eligible project cost with a maximum ceiling of Rs.10.0 lakh
per unit. Beneficiary contribution should be minimum of 10% of the project cost
with balance being loan from Bank.

2. Group Category:
The Scheme would support clusters and groups sueER@s/SHGs/ producer cooperatives along their
entire value chain for sorting, grading, assaying, storage, common processing, packaging, marketing,
processing ofAgri-produce, and testing laboratories.
Farmer Producer Organizations (FPOs)/Producer Cooperaties:

i) Grant @35% with credit linkage;

i) Training support
Self Help Groups (SHGS):
1 Seed capital @ Rs40,00@er member of SHG for working capital and phase of small tools
at the federation level of SHGs
1 Support to individual SHG membaeredit linked grat @35% with maximum amount being Rs
10 lakh.
1 Support for capital investment at federation of SHG level, with credit linked grant @35%.
1 Training & Handholding Support to SHGs bgsource persons.
Support for Common Infrastructure:
Support for common in&structure for assaying of agriculture produce, sorting, grading, warehouse and

cold storage at the fargate, Common processing facility for processih@BDOP produce, Incubation
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Centre would be provided to FPOs, SHGs, cooperatives, any Government @gernegte enterprises.
Common infrastructure created under the scheme should also be available for other units and public to
utilize on hiring basis fosubstantial part of the capacity. Credit linked grant would be available @ 35%.
Branding and Marketi ng Support:

Marketing and branding support would be provided to groups of FPOs/SHGs/ Cooperatives or an SPV
of micro food processing enterprises underShbeme.

Following the ODOP approach, marketing & branding support would only be provided for edcietpr

at the State or regional level. Support for Marketing and Branding requires a minimum volume which
can be generated through active involvement dDFBHG/ Cooperatives to bring large number of
producers together. Support for branding and marketmgdibe limited to 50% of the total expenditure

with maximum limit as prescribed.

Capacity Building & Research:

Capacitybuilding and training is a critical component in technical upgradation and

formalization of micro food processing enterprises. AtNational level, National Institute for Food
Technology Entrepreneurship and Management (NIFTEM) and Indian Instituteodf Frocessing
Technology (IIFPT) would play pivotal role in capacity building & research. They would be eligible for
financial assistnce towards research and capacity building. NIFTEM and IIFPT in partnership with
State Level Technical Institutions wouldrovide training and research support to the selected
enterprises/groups/clusters. National level product specific institutions L@®WB;, CSIR or premier
institutes like DFRL and CFTRI will be partner institutions for providing support at the vesdigal |

across the country for training and research.



Institutional Architecture:

Committee on Capacity

Inter-Miustenal Commuttee (IMEC)
MoFPI (National Programme Division)

Building and Research — | National Programime

Management Unit (NPMU)

National Apex

[nstitutions State Level Approval Comumittee (SLAC)

NIFTEM/IIFTPT etc State Nodal Department

State Level Techmcal I
Institutions District Level Committee (DLC)
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[~——————"" State Nedal Department / Agency g

[mplementation Unit (SPML)

v

Resource Persons (RP)

List Document's available onMoFPI websdte:

S. No
1
2
3

Document's available on MoFPI website fvww.mofpi.ni.in/pmfme/ )

Scheme Brochure in English & Hindi
Scheme Guidelines in English & Hindi
Structure of State/UT Project Management Unit (SPMU)

Structure of State/UT Project Management Unit (SPMU)

List of State Nodal Department Incharge, State Nodal Officer and
Nodal Agency

Rates for Outsourcing Training Materials/ Technologies etc. unde
Capacity Building Component of PMFME lsame

Guidelines for Capacity Building Component under PMFME Schernr
English & Hindi

Guidelines for Establishment of Common Incubation Facitlity ur
PMFME Scheme

Guidelines for Implementation &eed Capital Component under PMF}

Scheme


http://www.mofpi.ni.in/pmfme/

10 List of approved State Level Technical Institutions for 23 States

Frequently Asked Questions (FAQSs)

Q 1.What is PM FME scheme?
A.PM FME st Rrimel MinisteoRormdlisation of Micro Food Processing Enterprises

PMFME is anall India CentrallySponsoed Schemavith anoutlay of Rs. 10,000 croréor
coveragef 2, 00,000 enterprises over 5 years from 222Q0 202425 being implementedyb
MOFPI.

Q2. What are key features of PM FME scheme and which types of support will be provided
in this scheme?

w~

0O I ncreased access to credit.
Professional/technical support and training.

Improvement and standardisation of Micro Food Processing EnesspFBOs and SHGs.
Branding for better Marketability

Q 3. What type of businesses/groups can avail benefit undeMPFME scheme?

Al ready existing Micro Food Pr oc esosperatigess Ent er
and cooperative society presently involved in food processing. New units whether for
individuals or groups would only be supported for ODOP products.

Q 4. How to apply under PMFME scheme?

Applications would be invited at the district level an ongoing basis for units interested in

availing the benefits under the scheme. Existing food processing units desiring to seek
assistance under the scheme shaplay on the FME portal.

Q 5. Is there any qualification required to avail the benefits othe scheme?

For Micro food processing units, the applicant (must have ownership rigttiie efterprise)
should possess at least VIII standard pass educationdicztian.

Q 6. What is eligibility criteria required for Micro food processing units to avail of the benefits
of the scheme?

0O0The applicant should have ownership right c
Ownership status of enterprise could be proprietary / partnership firm.

0 The atspolld be above 18 years of age and should possess at least VIII standard pass
educational qualification.

Q7.

What is eligibility criteria required for FPOs to avail of the benefits of the scheme?
should have minimum turnover of Rs. 1

@st otthe project proposed should not be larger than the present turnover.

oul d have e xvtethe peduct or aimmimdreped af ygars.

ol t Croa
O0Th
0Sh

Q 8. What is eligibility criteria required for SHGs to avail of the benefits of the scheme?
OSHG members that are presently engaged in f
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OSHG members should haveafrerd & Xxmpiemiimmmep e mi ¢
ODOP productdr Credit Lirked Grant for Capital Investment for SHGs

Q 9. What is ODOP?
AODOP stands for @AOne District One Producto.
are traditionally famous for the produatiand manufacturing from the particular district.

Q 10. Are allmembers of SHG eligible for the seed capital?
No, only those members of SHG are eligible for the seed capital who is involved in food
processingFor that, seed capital will be provided at fiederation level of SHG.

Q 11. Is there any support provided to the individual SHG member as a single unit tfe food
processing industry?
Yes, Credit linked grant @35% with the maximum amount being RakhO

Q 12. What are the eligibility criteria for seed capital for SHGs?
00Only SHG members that are presently engaged
0The SHG member has to commit to utilize th
small tools andgjive a commitment in this regard to the SH@& &HGfederation.
0 B e f ooviding the seed capital, SHG Federation should collect the following basic details
for each of the members:
a) Details of the product being processed,;
b) Other activities undertaken;
c) Annual turnover;
d) Source of raw materials and mating of produce.

Q 13. What is the eligibility for credit linked grant for capital investment for SHGs?
0 The SHGs s h om éowh fulds foremeeting f10% of theeproject cost and 20%
margin money for working capital or sanction of the sameaa® from the State Governmie
The SHG members should have for a minimum peé
the ODOP product.

Q 14. Is there any provision of financial assistance for preparation of DPR?

A Yes, assistance of Rs. 50,000ér case would be provided to ©B/SHGs/Cooperatives for
preparation of DPR.

Q 15. What is the eligibility criterion for availing marketing and branding support?

A 0The proposal should relate to ODOP;
OMi ni mum turnover of product to be eligible
0The final product should be the one to be s
OApplicant should be an -BBi®lkw s EVaoineargat i v e
number of producers together
OProduct and producers should be scal abl e tc

Q 16. Is there any provision of special benefits for women applying in the scheme?



A No.

Q 17. Is there any requirement of experiencefahe applicant in their respective fields of
production?

A Yes, minimum of 3 years of experience is required in processing of ODOP producegfiaue
category (e.g. FPOs and SHGs).

Q 18. What will be the amount of subsidy provided under the scheme?

A0 Grant will b-knkeg captal sutdselyl @3 % of the aigibie fproject aoith
a maximum ceiling of Rs.10.0 lakh.
OFor SHG members i nvol v eitlofiRs 40f0@3fper mgmber wilk s s i n ¢
be distributed as working capitahd for the purchase of small tools

Q 19. Is there any initial investment required by the person applying for the scheme?

A Yes, the applicant should be willing to contribute 10% ofpitegect cost as well as obtadank
loan.

Q 20. Is there any infrastucture required to avail of the benefits of the scheme?

A Yes, applicant should have their existing infrastructure/ work shed.

Q 21. Is Cost of land to be included in total project co8t
A0 No, cost of the | and should not be include
Whereas, Cost of the ready built as well as long lease or rental workshedeimaldded in
the project cost.
Lease/Rent for Maximum Period of 3 years can be included in total progct co

Q 22. Will the person who is having no land be eligible for availing of the benefits?
A No, at least the applicant should have to work shelter on lease for 3 years

Q 23. Whattypes of common infrastructure to be funded under the scheme?
A0 Pr eforiassayisg of agriculture produce, sorting, grading, warehouse anstordde at
the farmgate;
0Common processing facility for processing
Incubation Centretould involve one or more product lines, which could be utillaesimaller
units on a hire basis for processing of their produce. The Incubation Geaytpartly be used
for training purpose. It should be run on commercial basis.

Q 24. Isthere any criteria based on the type oAgri-produce/food products being processed
in the proposed project for availing benefits for capital investment under PMFME
scheme?

A Yes.
OEnterprises producing ODOP and nbenefit@&EOP pr
capital investment support. However, preference for the capital investment new units will be
given to agri produce/food products listed under ODOP category.
In Group Category (FPOs & SHGSs), predominately those involved in processi@ipoP
products are supported. However, in case of non ODOP product the support is provided to
groups already processing those products and with adequate technical, firanttial
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entreprepurial strength.

Q 25. Is there any provision for availing benefits for ne/ units under PM FME scheme?
A. Yes, individuals and groups interested in ODOP products are eligible for benef@® ofhits
under PM FME scheme.

Q 26. Isthere any criteria basel on the type of agriproduce/food products being processeih
the proposed project for availing benefits for common infrastructure and marketing and
branding under PM FME scheme?

A. Yes, support for common infrastructure and mankeaind branding is fathose involvedin
processing of ODOP products. However, in case of non ODOP product the sfgoport
marketing & branding will be provided.

Q 27. Which type of agrtproduce/food products are covered under PM FME scheme for
availing the benefits of thisscheme?

AO Perishable agr.i produce &cereal based pro
mango, potato, litchi, tomato, tapioca, kinnu, bhujia, petha, papad, pickle bragkd products,
fisheries, poultry, meat as Was animal feed amongthers.
Certain traditional and innovative products including waste to wealth products lbeuld
supported under the Scheme: Honey, minor forest products in tribal areas, traditional Indian
herbal edible items like turmeric, amla)diaetc.

Q 28. Whatare the benefits under PM FME scheme for Food processing units involved in the
processing of products other than ODOP?

A Existing unitsproducing products other than ODOP ggioduce/food products are alsligible
under the scheme.
Support to enterprisePOs/SHGs processing other products in such districts would only be for
those already processing those products and with adequate c&chimancial and
entrepreneurial strength.

Q 29. What types of agriproduce/ food products involved under the schemt avail benefits
for the same?
A The agriproduce / foogroduct which comes under ODOP approach will be selectedaiity
basis and other products will also be supported.

Q 30. How will small micro-enterprises, FPOs, SHGs, and producerooperativesbenefitunder
the scheme?

A This scheme will provide ineased access to credit to existing micro food enterprises for
technology upgradation, support to FPOs, SHGs, producer cooperatives & cooperative
societies along their entire value chain to enableraenterprises to avail common services,
support for theransition of existing enterprises into formal framework for registration under
the regulatory framework and compliance, Integration with organized supply chain by
strengthening branding & marketinGapacity building of entrepreneurs through technical
knowledge, skill training and handholding support services.
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Q 31. Is there any provision for training under the scheme?

A Yes, State leveltechnical institutions will provide training support to sebekct
enterprises/groups/clusters etc.

Q 32. How the training will be provided/mode of training?

A0 Onl i ne mdbeausdd bisthegenerdl tdaining applicable to all Units.

Product specific training would be provided for the districts for ODOP u&SdETI

physical infrastructure to the extent possible;
Training should be organized in short modubsm a weekly basis ug audie visual support
within the district so that the disturbance to the existing business opeiateas.

Q 33. Who will be the person responsible for hanttolding support?

A Each district will have a resource person altedaor the handholding ground support tthe
applicants.

Q 34. Is there any resource center available at the village level?

A No, it will be available at district level

Q 35. How the technical support will be provided?

A Technical support will be providen form of trainingsPPR preparation, ugradation otnits,
getting necessary regulatory approvals, hygiene etc.

Q 36. Is there any provision for guarantee by the person applying under the scheme as loan
security?

A No, but the applicarapplying undethe scheme should willing to contribute 10% of toel
project cost.

Q 37. Will there be any onsite survey of the applicant by the resource person?

A Yes, resource person will verify the site of the applicant and prepare a proposdbrepeottier
approval

Q 38. How illiterate applicants involved in the production will avail of the benefits of the
scheme?

A Resource person available at district level will assist them to avail the benefits of scheme

Q 39. What types of handholding supparwill be provided by the resource person?

A Resource person will assist in preparation of DPR, taking bank loan, support for obtaining
necessary registration and licenses including food standards of FSSAI, Udyog Aadhar, GST etc.

Q 40. How the subsidy willbe transferred to the beneficiary?

A. At the national level, a Nodal bank would be appointed for disbursement of subsidipdalke
and liaison with the banks.

Q-41 Isthere any provision for offline/paper application under the scheme?
A No, only online applicabin will be accepted.
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1.2 Scope of Baking Industry in India

Bakeryis largest of the food industry. India is the 2nd larg@stat producingandbiscuit producing

country in the world next only to China and USA, respectively. The present prodofctibeat in India

is about 107.18 million tonnes indicating 3.46% grovate ras per Index mandi reports. The five major
wheat producing states in India are U.P., Punjab, Haryana, Bihar and Himachal Pradesh. According to
the latest report by IMARC Group, i t Inddad Bakery Market: Industry Trends, Share, Size,

Growth, Opportu nity and Forecast 2026202% , t he I ndi an bakery mar ket
US$ 8Billion in 2019.

Bakery industry today has an important place in the industrial map of thécothe Indian bakery
market stood at a value of nearly USD 7.60 biliio2020. The market is further estimated to grow at a
CAGR of 8.5% between 2021 and 2026 to reach a value of USD 12.39 billion by 2026. The Indian
bakery market is being supported Ihe thriving biscuits and cookies industry in the region

(https://www.expertmarketresearch.com/reports/indiakerymarke) . The bakery industry comprises

mainly of breagbiscuits, cakes and pastries manufacturing units whereas bread andshilscovers

80% of total bakery products produced in the country. Bakery Industry comprises of several large and
small scale organised as well as unorganised units. So, PM Fhdecwill help to formalize the
unorganised sector of bakery industry. Bakéndustry is mainly concentrated in the states of
Maharashtra, West Bengal, Andhra Pradesh, Karnataka and Uttar Pradesh. The per capita consumption

of bakery products is highest Maharashtra followed by New Delhi and West Bengal.
As per the IMARC Bakey Market analysis report:

A Approximately 45% of bakery industry belongs to Organized segment
A Nutritionally enriched and brown breads segments is in high demand while white tillead s
remains the largest segment at 75%

A The market value is expected tocka value of US$ 13.3 billion by 2025
Market Potential and Future trends of Bakery Industry

Bakeryproducts have now become essential food items of vast majority of populatimtiardue to
urbanisation which is resulting in increased demand for convenient product at reasonable cost. With
increase in the health awareness among the consumers, theddemamneater nutritional quality
products is also increasing. The bakery prasld@ve become popular among all cross section of
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populations irrespective of age group, and economic conditB®akery Products can be broadly

categorized by its type and imglients:
A Segments by TYPE of Products:
Sliced bread, pav, burger buns, pizzadyaxotic breads, cakes, biscuit etc.
A Segments by INGREDIENTS of Products:
White bread, Brown bread, Fruit bread, Nutritional Bread etc.

Bakery products which include bread|ls, cookies, pies, pastries, and muffins, are usually prepared
from flour ormeal derived from some form of grain and cooked by dry heat process , especially in some
kind of oven. Under PM FME schemealery products have been opted as ODOP in follgvidaur

states and their several respective districts:

1. Punjab

2. Uttar Pradesh

3. Tripura

4. Karnataka

With the advanced aspiration for increased socialisation, the demand for moreuhamgions is
observed. This demand has powered the rise of newer café ftikaeditakery cafés, which, at the core,

is a provider of baked food, with the lBeage segment only. A wide range of baked products are
available in market, encompassing such exotic variants as wheat, rygradine multigrain, cracked
wheat, flute, bagettes and ciabatta, and other baked goodies like brioches, croissants, caaffiles, m
cakes, scones, strudels, brownies, pies and puffs. The bakery industry would enjoy more innovative ideas
and concepts, and is expected to grow with the growing awssesed a flourishing economic
environment. The increase in demand of bakery prsdand surplus wheat produced in the country can
complement each other. Promotion of bakery industry under PM FME scheme will not only help country
in economic development bwill also help in the creation of more employment potential. To-spm

with thestrengths, weaknesses and opportunities of Bakery Industry in India:

STRENGTHS:
1. Abundant raw material
2. Part of a bigger pie
3. Low Capital Requirements
13



WEAKNESS:
1. Largeshare of urorganized players
2. Dependence on one major raw material
3. Sensitive to comndity price fluctuations
4. Lack of Knowledge product technical specifications
5. Poorunderstanding of process technology and machinery
6. Fragmented Cold Chain Supply
OPPORTUNITIES:
1. E-Food Retailing in India
2. Growing Consumption of biscuits
3. Bakery potential in Rral India
4. Expanding attractiveness of coffee bars

Bakers also face a few chatiges, such as, Government regulations; Dersapgly chain; Rising prices
of flour, the major ingredient, and other raw materials such as olil, fat and eggs, and teernsiciy
of the market.

Bakery Products Regulations as per FSSAI guideline

1. Biscuits including wafer biscuits shall be made from maida, vanaspati or refined edible oil or table
butter or desi butter or margarine or ghee or their mixture containing argr omare of the following
ingredients, namel®: Edible common salt, butter, milgowder, cereals and their products, cheese
cocoa, coffee extract, edible desiccated coconut, dextrose, fruit and fruits products, dry fruit and nuts,
egg, edible vegetable mocts, ginger, gluten groundnut flour, milk and milk products, honey, liquid
glucose, malt products, edible oilseeds, flour and meals, spices and condiments, edible starches such as
potato starch and edible flours, sugar and sugar products, invert suggaryj protein concentrates,
oligofructose (max 15%) vinegar and other nutseand vitamins: Provided that it may contain food
additives specified in these regulations inclulding Appendix A: Provided further that it may contain
artificial sweetener agpvided in regulation 3.1.3 of these regulations and label declaration asgaovid

in regulation 2.4.5 (24, 25, 26, 28 & 29) of Food Safety and Standards (Packaging and Labeling)
Regulations, 2011. Provided also that it shall conform to following standamly:- (i) ash insoluble

in dilute hydrochloric acid (on dry basis): shadit be more than 0.1 per cent (ii) acidity of extracted fat

(as oleic acid). not exceeding 1.5 per cent. It may contain Oligofructose (dietary fibres) upto 15%
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maximum subjecto label declaration under Regulation 2.4.5 (43) of Food Safety and Standards

(Packaging and Labeling) Regulations, 2011.

2. BREAD whether sold as white bread or wheat bread or fancy or fruity bread or bun or masala bread
or milk bread or of any other mee, shall mean the product prepared from a mixture of wheat atta, maida,
water, salt, yeast or other fermentive medium containing one or more of the following ingredients,
namelyd Condensed milk, milk powder (whole or skimmed), whey, curd, gluten, swgawr jaggery,
khandsari, honey, liquid glucose, malt products, edible staastteBour, edible groundnut flour, edible

soya flour, protein concentrates and isolates, vanaspati, margarine or refined edible oil of suitable type
or butter or ghee or themixture, aloumin, lime water, lysine, vitamins, spices and condiments or their
extracts, fruit and fruit product (Candied and crystallized or glazed), nuts, nut products , oligofructose
(max 15%) and vinegar: Provided that it may also contain food aglslispecified in these regulations
including Appendix A: Provided further thatntay also contain artificial sweetener as provided in
regulation 3.1.3 of this regulation and label declaration in Regulation 2.4.5 (24, 25, 26, 28 & 29) of Food
Safety and Stadards (Packaging and Labeling) Regulations, 2011. 370 THE GAZETTE OF INDIA:
EXTRAORDINARY [PART llId SEC. 4] Provided also that it shall conform to the following standards,
namely:d (a) alcoholic acidity (with 90 per cent alcohol) Shall be not more thaivalent of 7.5 ml.

N NaOH per 100 g of dried substances. (b) ash insoluldéute HCL on dry weight bas& (i) bread

except masala bread or fruit bread Not more than 0.1 per cent (ii) masala bread or fruit bread Not more
than 0.2 per cent Providedsalthat it shall be free from dirt, insect and insect fragments, larvae, rodent
hairs and added colouring matter except any permitted food colours present ascaaracglour in
accordance with the provision in regulation 3.1.17, in raw material ugbd products. It may contain

Oligo fructose (dietary fibres) upto 15% maximuabct to label declaration under labelling regulation
2.4.5 (43) of Food Safety and Standards (Packaging and Labelling) Regulations, 2011.

Advertising Standards Councilofdni a ( ASCIlI ) has been cracking the
boosting” propasion for their products. ASCI has been taking proactive action against these companies,
asking them to prove their claims with facts or withdraw the ads and tweak packdgrgpdy is also

actively working with food industry regulators such as the FRafdty and Standards Authority of India,
flagging misleading claims by food and beverage, dairy and restaurant businesses. Recently, after ASCI
flagged a immuno booster clainy b bread brand Modern Foods on its packaging the company had to
withdraw the poduct. It has also tagged FSSAI to verify a claim made by restaurant chain Biryani Blues

about the immunity boosting impact of turmeric in its flagship dish in a print ad. IFS8Ko actively
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updating the regulatory conditions for the food products with nutritional claims. Trarfats are
considered to be the worst type of fats one can consume.-fadest with trandat increases the risk of

heart diseases and decreagesd cholesterol in the human body. The manufactured form offlagns
known aspartially-hydrogenated oil, is found in a variety of food products, including baked goods,
snacks, fried foods, creamers, and margarine. The apex food redgt8&ai has, imegulatory regard,

i ssued an advisory for t h dkebBaReles,sweStistoopsiaml gthefiféod o d
outlets are encouraged to use healthier fat/oil options, thereby reducing the usefatf tantent in the

food. The food establsnents which uses trafiat-free fats/oil, and do not have industrial trdasmore

than 0.2g per 100g of the food, in compliance with the regulations on claims and advertisements can

display the trangat-free logo in their outlets and on their food prod t s . 0

1.3Bakery Ingredients

Wheat and Wheat Flour:

Wheat is a grass and belongs to the family gramminae; geiticsim; speciesaestivumRich in

nutrients so, form a major part of the base of the food guide pyramid as established by/AJ&RA.

is unige among the cereals in thég flour possesses the ability to form dough when mixed with
water (Cotton and Ponte 1973). It provides bulk and structure to most of the bakery products,
including breads, cakes, ¢ 0o kespensible fa thid. Alpodsa t r i e
unique ability to retain the gas produced by biological or, chemical leavening. Thus, the wheat flour

is responsible for the characteristic structure of bakery goods. Also contribute toughness, texture and
test to the productWheat can be classified arding to time of planting, color, and kernel hardness.

U Time of planting, or seasorclassifications include spring wheat and winter wheat.

U Classification by colorincludes reekernel wheat and whitkernel wheat.

U Classification by kernel hardnessncludes softkernel or harekernel.

INDIAN CLASSIFICATION

Three species of Wheat namely, (i) T. aestivum, (ii) T. durum and (iii) T. dicoccum are being cultivated in the
india.

Soft Wheat: Soft, low protein (8.0%) wheat is used rakes, pastries, biscuits atrdckers because

it produces finer textured flour.

Hard Wheat: Hard, high protein (1-1.2%) wheat is used in breads as it produces the coarse flour
used in breads.

Durum wheat: a hard wheat very high in protein (>12%) is usefdasta and egg noodles. Dar
wheat is also used for making semolina. Semolina is the granular flour used to make a variety of
pasta products.
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Structure of Wheat: oo =

Cross Cells

Wheat structure is majorly divided into below 3 segments: Tube Cells -
Seed Coat (Testa)
l. EndOSperm Nugsllor Tissue ‘
2 . Bran Aleurone Cell ,*I
3. Germ B
EndospermAbout 83% of the kernel weight. Endosperm —

Supply energy to the new plant emerging from germ. Cons
starch granuleembedded in a protein matrix. The prote
matrix is made up of gluten forming proteins. The main-n
starch polysaccharides are pentosans fourahdosperm cell
walls. The endosperm contains the greatest share of protein, carbohydrates and iron,sahevell a
major B-vitamins, such a as riboflavin, niacin, and thiamine. It is also a source of soluble fiber.

Germ

Bran:About 14.5% of the kernel weighthe BRAN is the haualiter protective covering of the wheat kernel
(pericarp) with aleurone layer form branhd bran contains a small amount of protein, large quantities of
the three major Brvitamins, trace minerals, and dietary fibgorimarily insolubg. It contains relatively large

% of ash (inorganic minerals), fibre (cellulose), pentosans and proteinsmBstly removed during milling
process. Mostly used in breakfast cereals and in féseiched bakery goods, such as high fiber bread and
muffins.

Germ: About 2.5% of the kernel weight. The germ is the embryo or sprouting section of the seed, i.e. itis
the living portion of wheat kernel. Even in dry seed, germ is respiring. Contain high amount of lipid, so if left
in flour during milling processubject to rapid development of rancidity in flour. Hence, it is removed in the
milling process when producingfined flour. The germ contains minimal quantities of higlality protein

and a greater share of-8omplex vitamins and trace minerals. Partgeim (1%) can be recovered during
milling, is stabilized and sold as an ingredient and remainder is foundlifeed and sold as animal feed.
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Wheat Milling:
HOW FLOUR IS MILLED

(A SIMPLIFIED DIAGRAM)
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Fig 1: process of wheat millinggource: North American miller association)

Process of Millng involves cleaning & separation of unwanted impurities, removing the Bran layer from
the endosperm and todece the endosperm to flour. Bran deteriorates the quality of the flour and
increases the colour & ash content of the flour.

Main steps involvedare:

1. Product Controlinvolve the inspection & classification of wheat as strong/medium/soft wheat based
on origin, seasonal growth, color of the grain and protein content

2. Cleaninginvolve processes that eliminates metallic impurities, separates wheat &ther seeds and
grains and scours each kernel of wheat.

3. Temperinginvolve proper amount of water and allorest for 824 hours to make the endosperm soft
and mellowed and bran hard so that the separation of bran from the endosperm become easy. It also
increases the milling efficiency.

4. Grinding:Involve the running action of two pair cast iron roller, thetfjpair is break roll that separate
the bran from the endosperm and another pair called reduction rolls just after the break rolls to flatten
the germ and bran and to reduce the size of endosperm patrticles.

5. Purifying: Involves the separation of bran pagglby means of controlled air and at the same time
separating and grading of coarser fractions by size and quality.
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Wheat based Milling Products

1. White flour: the finely ground endosperm of the wheat kernel.

2. Reconstituted flour:made by blending of progeproportion of bran, germ and endosperm mainly
eliminating germ oil to prevent the flour rancidity.

3. Patent flour: The most highly refined flouhat is cut off flour (combination of flour streams) from the
front of the mill, lower in ash and protein withood dress and color and marketwise is considered
highest in value

4. Treated flour:Flour to which some supplement has been added such as vitagatgum, iron, self
rising ingredients, etc.

5. Composite flour:A flour made by blending varying amounts of ngheat flour with wheat flour and
used to produce baked goods that are traditionally made from wheat flour

6. By-products: White germwhite feedandbran.

Wheat Flour Composition:

Starch: Energystore for grains (60 to 75% of the grain weight). Insoluble and high molecular weight.
Influences degree of gelatinisation of foods (setting of cakes, gravy thickening, etc).

Divided into two parts:

Amylose Amylopectin

A AmyloSY [ AySl NmIZat & DeEsRDWr N \/ ¥
degree of branching) Molecular weight: varies around 2~ ' — \
000 (1500 anhydroglucose units). S /

0 -

B.! Y&t 2LISOGAYY wl yR2Y tDygluddel /—}@ /2
4 ) _c,fb M;C\O,

Molecular weight: about 100 millions-g’:  2H6 oy onf
glycosilic branches average unit chain contains onh230 "‘-‘,‘ /

>

on [ o Jﬁ/ou {? J\L\ i) inkage

H;
/

glucose units w4y mce \
Protein: Dough Builder. Available around-84% in wheat o
flour depends on wheat quality soft or hard). Wheat protein is made up of 4 amino acids: Glutenin,
Gliadin, Albumin and Globulin.

Glutenin and Gliadin make Gluten (85% of wheat prgtand plays major role in dough formation.
These are water insoluble. Albumin and Globulin (15% of wheat protein) water soluble addugin
forming.

Gluten:

Glutenin + Gliadin = Gluten

-resilient -gluppy -has properties

-rubbery -very cohesive between gliadin and glutenin
-resistant to extension -little resistance to extension

-prone to rupture -MW: 40-80 kDa

-MW: millions of kDa
Chain entanglement
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Non-Starch Polysaccharides:

Non-starch polysaccharides influenttee physical properties of dough and the baking performance of
flour. It is present as-3% of wheat flour and they interact with other flour components. NSP interact

with gluten to make doughs more resmtto extension, thus decreasing their extengibilhe term,
nonstarch polysaccharides, encompasses a variety of polysaccharides that are composed of pentoses
(monosaccharides containing five carbon atoms) anddtmeh polysaccharides affect flouradjty

hexoses (monosaccharides containing sib@aratoms). Some NSPs are water soluble and some are
water insoluble.

Flour Quality Analysis:

A. Moisture Content:Essential first step for flour analysis. It Indicates quality of flour, eg. Lower moisture
content of wheat flour will have lesser chances pbsage during storage. Moisture content also used
as indicator for profitability. Millers add more water before milling so they can get more profit by selling
flour on weight basis.

B. Ash Content:Indicatesmineral content of flour. It also indicates millj performance by calculating
amount of bran content present in milled flour. White flour have lower ahs content and whole wheat
flour has higher ash content dur to more bran.

C. Protein ContentMost importantspecification for flour as it defines flour quglfor final product. Water
absorption and dough strength depends on protein content of flour. Low protein conteb®¥8) is
preferred for cookies, cakes whereas high protein flour goes for bread, cratbeilta products.

D. Falling Number:The FN of dlour is related to the amount and activity of cereal enzymamylase
which is present in the wheat after harvesting. Wheat kermath high moisture levels usually exhibit
high e S t &amgl&se. Too much enzyme activity gives lesser falling number which gives sticky dough
and tough crumb structure whereasid less enzymes activity gives higher falling number, tighter dough
which leads to less volume and dry crumb structurelrdia, acceptable falling number range is 250
280secs.

E. Sedimentation:The sedimentation test provides information on the protein gtity and the quality of
ground wheat and flour samples. Positive corrielas were observed between sedimentation volume
and gluten strength or loaf volume attributes. The sedimentation test is used as a screening tool in wheat
breeding as well as in mily applications.

F. Gluten AnalysisGluten quality and quality is major im@tor of flour characteristic. It is majored by
instruments like Glutomatic or by washing dough ball in water which wash out starch andsehibte
protein. Remaining wet glutenivges gluten quantity and further wet gluten pass through centrifugal
machhe and strong gluten remains on sieve gives gluiaality. At the end gluten is dried and weighed
to find our dry gluten % of flour.

G. Farinograph:Farinographinstrument is used tanix the dough which is attached with graph machine
where the curve indidas absorption, arrival time, stability time, peak time, departure time, and mixing

Mixing Mixing

Arrival Peak Departure Tolerance Arrival Peak Tolerance Departure
Time Time Time Index Time Time Index Time

L Stability
A\ \

SR SR
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tolerance index. The results are also used to predict mixing requirementdofagh development,
tolerance to oveimmixing, and dough consistency.
Weak Gluten Flour Strong Gluten Flour

H. ExtensographThe extensograph determines the resistance and extensibility of a dough by measuring
the force required to stretch the dough with hook until it bre&is. Extensograph results include
resistance to extension, extensibilitypcarea under the curve. Results from the extensograph test are
useful in determining the gluten strength and breamking characteristics of flour.

7 // T ] : ~71/ /Resistance to |
7~/ Extension
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T S VY T VA W L W Y W W S WL W o
€ o & 2 30 40 5C &0 70 80 o o 10 20 2

Extensibility

Extensibility

Weak Gluen Flour Strong Gluten Flour

I. Alveograph:The alveograph determines the gluten stgth of a dough by measuring the force required
to blow and break a bubble of dough. The results include P Value, L Value, and W Value A stronger dough
requires nore force to blow andreak the bubble (higher P value). A bigger bubble means the dough
can stetch to a very thin membrane before breaking. A bigger bubble indicates the dough has higher
extensibility; that is, its ability to stretch ...
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before breaking (Lalue). A bigger bubblrequires more force andill have a greater area under the
curve (W vaue).
Weak Gluten Flour Strong Gluten Flour
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