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to keep it alive and enable it to
erow and reparr pissue and
prodnate pourihnient,

From the above definitons s ample
fact emerpes, be., food s 2 oritical
need for survival of a living being
ard s reguired for grosvih, plivsacal
ard mental abality and goosd health,
Food has always plaved an extra-
ondinarily vital role in the rise and
erowth or the fall and decline of a
Matron becaise of its cifect on the

health of the population,

Toslea’s cosicern for mumiten 1 as old
it civilisanion. The concept of
health as defined by the World
Health Organsanon (WIHCY s the
state oof complete phvsical, social anad
mental well-being and noe merely

absence of disease or nfirmary”

Profile of Indian Food Industry and
Role of Plastics in Conservation of
Food Resonrces
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The word 'Food' has been defined metabolised into energy and
i TR Wy oy tissie

« Ay sulbstance taken into and
= That whach 13 caten or dmink or e * L

. assamilated | slant or ammal
absorbed for the growth and = ated by a plant ¢ by

repair of L1r|.:_1||':!.|11l. apd the
fmamtenanse of hife

* Any substance containing
nustricnts, such a carbolndrates,

protems and fats that can be

ingested by a living organism and



The nurritonal onss of 3 MNation 1«
an outcome of complex and ineer-
relaved ser of facton auch a frewnl
adeguacy and i dissrilsstion, levels
of poverty, status of women, rate of
populition prowth and the extent
af ceanic grenwth. The orend in
rgritional level improvenient in our
contry during the L fifteen years
has been gradual and modest, despite
3 SEewp rise m Imnpnl.l[inn.

Sonrces of Food

Food originate from animals and
plants and are complex bio-chermical
systenms which undergo changes
seperding wpon the environmsental
conditions,

Antmal Food

The moir preferred animal food by
humans i munon, beet, pork and
poulery as wiell as their by=produces
{mulk and eggs). Amimal fovod forms
an important part of diet of wmne
societies and is a good source of
ewsential anuno acids, vitaminy and
mimerals,

Milk i comsadered s a complete
I:uu-l.l JII.I.I. 5 dl:'r:i'n:l.] l:ulhh,' !ﬁ‘ul.u
conws annd buffaloes, Poulery wsid for
food & generally chicken and the
rise in poultry consumption is
mainly due o o dictary benefiss
stch as low it ancd T cholesteral
content of i bean ['in-rﬁ-nu.

Eppn are by-products of the poaliry
industry and are 3 good source of
protein,

Fresh water amd marine water fish
are available i birge vaneoes and
form an important source of food,

Mant Food

Mlang foeod forms a very important
and a large part of human food all
over the world, Food origimating
o plame sorees includes ceneal

grains, vegetables, fruies, mos, sugar,
fars and oils, Cercal grains are the
rrag inwportant surce of the world’s
tovtal fomaek, For ope-hall of the warld
population, rice 1 the major part of
the dhiet and it s the saple food of
many developing nations supplying
about 75% of their calorie intake
and 675 of their total progein intake

Vegetables and fruits make up a
agnificant poarnion of human Jiee
and  supply many  putritive
recatnemnients like proteins, starch, fat,
rinerab, sugar and vitamins Nuts
are alvo derived from plants and ane
imiportant source of supply of
proteins and fats,

Sugar or sucrose by derived by
extraction from sugarcane and sugar
beets followed by refining.

Sugar not only provides sweetnes
b finesd Bt alsas energy oo the bady

Uils form an imporant dietary
constituent and comprises of hpids.
They abw play the mle of 3 vehicle
for absorption of Gu-soluble
sitamins A, 2 E and K.

Some pher food iems derved from
plant sources ane tea, coffee, cocoa,
LPICes eI

Food Availability in India

In the last decade, India has moved
from an era of searcity to one of
plenty. The Induan cconomy s
predominantly agrarian Agriculre
conmititures 33% of our GDE
sUpPort 4% of work force and
earns 199 of our exports, Indka s
the world’s second lamgest producer
of food, nexst to Chima and has the
potential of being the biggedt in the
wistld, The estimates of 1,':(:ih|iTIH_
pricluction details of raw materials
are gven in Table 1.

Iridia produces 46 million tonnis of
froits and 80 million tonnes of
vepetablies and is the second Lirgest
producer nest to Braed and China
repectivele Some other hortieuloere
products are cashew nuts 400,000
gonnes; Spices — candamom 11,168
tonmes, coriarder 240,000 o=,
garlic 475,000 tonnes, pepper
Gl OHRD pospvrecs, fuermeric 425 UHH)
Rabidiics, l."i.IIHI;'I' PRGN toiiies,

TABLE 1
Production of Raw Food Materials in India
(Year 2001)
Sector Production (million)
Horticulture Produce 126 tonnes
Milk 80 tonnes
Fish 5.6 tonnes

[ S ousmte’ Brscicans Fond tnchustny, Manche-Apri 2003, Vol 22 Mo 3|
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¢ hilbies SO0 000 tonnes: tea 816,000
LIRS,

The country produces 80 mnillion
tonnes of nulk annually and manks
firse i the workd

India has the largest hivestock
population of about 500t 520
millions. 35% of wordd’s buffiloes
population and 45% of sheep
avatlable i India. The country grows
|||:..:|rt1l,' 25 million wames of ;beeds
and produces approsamately 200-
230 million tonnes of food grains,
annually, The crops and thicir
production (in the year 2000) are:

» Rice, second largest producer in
the world — BR milllon tonnes
accounting for over 18% of the
total value of outpur from
agriculture.

= Wheat, the weond langes cencal
grown with the production
nearimg 73 mallion tonmes
acoounting for over 10% value of
producnon.

s Oither major crops and their
prochaction outputs ane sugarcane
= 280 million conmes, maize = 11
million wonnes, gram and other
pulses = 7 million tonnes. India
has 8041 ks long codsthoe;
2 MM ke ook rrvers arsd amelleons
of hectares of reservoir otk and
brackish water. This serves as
potential for the production of
marine products and fish
resorees, which i of the onder
of 5o million wonnes.

This happy situation changes when
W |11n|¢ af ll!u.'.' |:H:|I|;'t -.i:d.c W]!i;'l'l;'
eolossal losses and wastages are
encountened, socompanied by very
low level of procesing and non-
JI'.Ii].'IhIh!F IJr‘ 'PI.I‘[ I:'I.Jr"l.'\l.
infrastractiie,

Losses and Spoilage of Food

As per the repore by Shri M. 5
Swaminathan (Plannaeg

Comumussion 1981), up w0 40% of
cortain fruits and vegetables go wasre
due 1o their perichable nature and
nun=availability of appropriate post
harvest infrastructure. As per another
sty (TIFAC - 1996), wastage in
cortain food i ax high as over 306
and i vegetables the loses are up
to 2006 o 3% at the post-harvest
stages due to poor storage,
transportation, lick of infrastructurne
and the inadequacy of the marketing
sgt=up, As per this report, India
wastes more fruits and vegerables
thaan are comsumed s a couniry hke
LK. The total wastage in all food
wectors is high and worth R
SOy prellsenn,

It b alsns cstmated thiat the wasiage
cost of fruits and vegetables i R
IS pillions per year which i
four o five Bimes than those of Tood
praims, Even in food grain the os
1% reckoned ar 3= 1S on account of
imsect infestation and inadequate
SEOTARE,

Tabsle 2 gvess 3 cotmersaative estimate
of losses in the votal agro-chain.

The lossed/food spoilage are
arrribuned vo Lick of proper posy-
harvest handling pn—.n'nr.'n_r"arm e
cooling centres, cold storage.
mirastrucoore and bulk storage.
Unscientific and  madeguate
packaging, handling and
transportation of graim and other
produce, adoption of obselete
technologies i horticuliure,
fisheries, agriculture, dairy, poulery,
pnicat and other food indusries are
other Bactors that are also responuble
for food spoilage and loses,

A Food Miniary report reveals that
Dinclia wastes food worth over s
SHL00D million i 3 vear, cven as
one Hfth of s population is
undcerfied. Thie food grams wasted
19 1999 could have fed up to 117
million people for a vear or the
entire country for almost six weeks,
Roodenes and inseces alone palished
off the monthly food requirement
of 760 million peaple. A recent
eitimate by the Ministry of Food
and Ol Supphes puts the total
preventable ks of food grin u
10 per cent of the ol producton

TRELEZ

A Corpanvatve Extemato of Loswes 8l Vianous Poinis in the Agro-food Sysiem and the
Possible impsact of their Reducton by 50%

Losgos in B Agro-food Rangaal | What Happers to | fAversge Losa
Chain Lossos (%) | 1000 Kg ot Prosent | Recucod by
Aovarage fkg) S0% (kg)

Lospos dud 10 poor proparstion of | 20-40 oo 450
nodl :
Lommes dus 10 poor quaity seed 20-50 455 AT
Lossos dus b0 poor wiker 20-30 Mo &00

i :
Finkd losses dua to avians 10-50 230 428
Field losses dus io rodents 2040 158 380
LBt Qum 10 MICD-DApaniams. 10-20 106 35
Lesass in the po 20-40 L 80
o e
Lerisens i miling and procssding B0 58 250
Lomsns i convemion of prmary-to | 3080 50 230
By-prodint ks 10-20 &3 Al

[Banares Papia P& E Seal B R S
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= oo about 20 million tonnes a year.
Thar is roughly the amount of food
gratnd Australia produces annually,
Figure 1 illustrates the tvpe of
wastage n food grams and the
mumber of people who could have
bscen fed.

Types of Food Spoilage

Food spotlage and contamination
are defimed os those adverse changes
i cpualiny caused by the acton of
specific conditions or agents that
induce physical and ¢hemical
changes and abo meludes micro-
oraniss, nsect, band and - modent
pess. Mechanical damage ix also
insstramenital i apoilage. Bruies and
wionnds are such defects, which
frequently cause chemical and
microbial spoilage. The primary
causes of food spoilage include the
follenving:

= Biological - these include micro-
organisims ke bacteri, veasts and
melds, and othér agenes like
insects, rodens and birds

e Chemical = these include
EREYINALIC OF HOH-CHEYVIILC
TEACEIS

* Plysical = these mclde breakage,
brusses, crushing and cut or
otherwise dismesmbened surfaces

Fev Bk, wohwire thie Grovernimane 1s
progresing towards the regime of
market cconomy and is also
pursuing technobogical excellence,
il L i“a:]mfll'd R 1.'HH1.1'.11|:|.' Bih aSiste
precious natural and agricultural

products like food grains, fruis and
vegetaides.

Effective Alvernate Means

Lhincker che present circumstances the
fastest and the most effective
alternative meeans & increase and
improve food svailabiliy / protec
its nutritive value and deliver it o
the comsumers 1n a wholesome
mannet B w adopt the following:

* Increasing the Level of
Processing: Although India i
one of the largest producers of
raw materials tor the food
procesing industry inoche world,
the industry wseli s exoremcly
under develaped. In India lews
than 2% of fruit and vegetables
production i processed which i
very fow s compared o MBS in
Thaland, 7% in Braml, T8% in
Philippines and 8005 in Malsysia.
The value-addinon in the food
sector us India ds as Jow as T s
against 285% in China, 43% in
Philippines and 188% in UK.
Food processing becomes critical
s thin would mop up surpline
at Barm lewe] and ensure Gar r.ll:'n;q_'
for the producer,

If an increase in food procesing
s ammed ar from the present 2%
po TS by 2000, it & estimated
that wastages would be reduced
oo the mne of shour s 30,0000
pnaillzesn and ehic valoe addinion of
l'uud. Flm.njlll.'h W'1||: Fn:n'.' |I|‘i Eid
A3 Nalue added procesed food

Figuen 1: Foocgmin Waatnge, & Leat Opportunity
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not only help in generating
domsiestic demamnd b alo booa
exports, What i needed urgently
i 1 encourage large units to
come wp. It is here thar the
Minwiry of Food Procesing
Bsclusery can play 3 magor role by
extending all necewsary assstance
amd fully unbising the increased
outlay of Rs. 6,300 million
during the 10th plan. The
opportunites available in food
processang sector are highlighed
later in this chapter.

Migration from Traditional
Packaging Technologies to
Improved Technologies to
Cater to New Requirements:
Miese wwehnologres should be
amrwed at extending the shel-lhife
of food products and improving
npitritioaal and sensory propertics
of food. This 12 covered in details
in the following chapeer.
Hetter Harnessing of Post
Harvest System from Farm
Gate to the Consumer:
Produce from an individual farm
passes througeh the handds of
least seven intermediaries before
it reaches the rerailers. Bener
storage and handling facilities s
the farm level and reducton in
the number of mermediaries in
the chan can redoce the loases,
If even half the wastage could be
Flt'l:i.rl;hll:ll it wiould |I|.'|]'| [ 41]
|"u'n'|.':|,'||,' rmul].l_h cabories to |'lr|r|.p;
the mutritional status of the poor
cor absowve subsistence level,

IIJI,: k:;gil:l.g_:i\ (10 |:IF|.|'||;' f:l'11'|~1'1 b=
comsumer food delivery syaem,
It forms an imeegral part of food
manufacture, providing the link
berween manulicturer and
cotimner, of in ather wiords,
paskage 15 a structure desyned (o
contain food produce in onder to
make it safe during ranspaort by
protecting the product agains
comtani=nation wid los,

.



Congervation and
Preservation of
Perishables by Use of
Plastics in Packaging

Plastacs are perhaps the mose versanle
group of materials wsed in
fra h:.IEIIIF-TIIi:\. i% By l:|lu;:,' are
basically: chemeals, which can be
misdafied to satnfy o boad specoam
of demand. The wse of plastic is fast
t.:rl:rwlﬂb; i |tL|.‘|:|.J. |.||.J-'.' Eih 1|1r |.‘.1'|.':,-'
pvailability of its resins, The
comumption of plutics could go up
furcher i wsed hberally moche Beld
wf ponst harvest technology, since post
|!|.|h1.:l.: |l1'th"\ AP CAVCRE |'ln!l|.1||.‘|l|-. i
the handling and marketing of
highly perishable commodities,
Plastics are hight in weight, very
strong,  hygienic  and
L"LH11!|.I|.'1|'|.'|.". l]!l:"_i.' il mone Fiing, Al OF
react with most chenicals, The food
industry's sustenance depends on the
use of plastics in different forms for
handling, transporting, packaging

M=

and storage.

The tradioenal method of hardling
horticulure produce has been:

¢ Loose in bullock carts or trucks
¢ |Rarnilson Baskets

L] ':,lI!IIIrI':"'hJ.F'.

¢ Wiolen boses

* Mctal boxes (trunks)

The dreawbacks of wiing the above
typres of packages have been realised
i

« Wooden erates ane attacked by
funizn and imsects and, therefore,
unhygienic. Moreover, the we of
wrnd |.|.-:.'|!l||;l:|.."- 1.|'|-: :!.ll.ul‘.ﬂ: I:.rh:lh"
FOROUITER,

¢ Metal trunks are prone o rusting
and therefone they are unhygriemic,
They also cavse mechanieal
|.|1111.I.=;|.'.' Lik lh:" I'r Wit aAf |.'|
vepetaliles,

* These pypes of materiab cannos
b cleamed and washad casily and

FedLHre |!u.'riu|.|1|.'1|

AN e e

.].I't-l.l

» Since they are fbricated by
carpenters, considerable ame s
required for i manufacoune and
the wooden splintery and the
Jageed mietal corners cause injury
&0 the workers

* Metal trunks do not provide
vennlation o the fresh produce
£ ;"ﬂ:r‘l'nral jani are diffieule

= During tramsportagion, thens & oa
possibility of collupse of a sack,
wehiach could result in mjuries and
|'I1.'.1-'|.-’!|.' linssiss.

* They are heavy materials for
handling and e,

The above facers evoked the need

for improved scientific system

]-;,;:'1,'Fri||!.|; in view the I':lllqm"l:l:ll;

AEPOCTS

*  For bemer vichd

¢ To improve hygienic condition

= To extend the shelf-life of
horticuliure produce

= For the benehit of the farmer
(which should be the prime
COELCLTT)

= For overall cost effectivencas

= For protection al crvinon=ient’
maintenance of cco=logical
balanee

evelopment of plastic industry
reiponded 1o such bong felt needs
which paved the way for s groweh,
Compared to other materials,
plastics are relatively new-comers.
Although thermo-setting resins,
whose mioleculir struciune 5 cRs
Tk, Bave Been voed ance the Tt
century and are soll extensively used
in coating  formulbations for
packaging. contemporarily wie of
r!h\l:i-ﬁ for !'-'ri1'|'|.|.f1..'. Tl ml.hl‘}'. .1.11-;|
terttary package s almost entirely
based on thermoplastic materials.

-['l..'d.l'!., about one third of all |;'I~1.|.'|.I:'IL\
l!i.ll!l.ll':u'hln.ﬂ.:l g Ll.":ll;'l.! 1l |.'l..'||:'|n;,.1p;i|!||_;_
Those commonly wsed
packaging inchede the polyolefins,
principaily Poly-ethylene and
I'-::II}' I."'I"I:IE'!-'!.-'IL'II.L‘. PV 1|’-u|1l|' "|."I||.:|.'|
Chloride), Palvityrene and PET
[Palyethylene cone-phithalate}, About
two thinds of these plastics ane used
fior packing food and beverages,

for
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A wide range of plastic material
avatlable offer propertics 1w moeet
almont every  redLineimgnt of the
tood packaging industry. Plasties,
being synthetic maeerials can be
tatlorto cater o wpecific needs or
performuance requirements, Plastics
affer distinct .1-;!'-'qnl:,|.1.‘1'\ owver ather
mpagertals as they are lighe in weight,
have pood mechanical strength,
fexability and re-cyvclabiling They are
non-toxic and henee abuolutely e
o wse 1o direct contaot swith food
produces. They have excellent
barrier propertics wowands moisture
and Eases po achieve the regquined
shelf=life.

Soane of the plaoc-based packages
amill systenin adopied for reducnon
in Josses of fresh prodoce and food
grains are highlighred here,

Plastic Crates

Plastie erates are uswally miade of
high dematy polyethylene (HIXPE)
or polypropylene (PP). Polvethylene
has a higher ivpace strengh anad low
.,ll,';l;r,hhtil.m |'|-'_|. LIV rachataon, whale
poly-propylene has a better scratch
reststance. The performance of bath
muterials can be improved by adding
;|11I||.m:n,|.1|1h. .:ll.-d L.'-‘u" Fl‘l"‘t’l.'\li.'r..ll:lt'l {1:'.1:'
n.|:|'||h|_-||11 FII\'I“‘\'l,'q_'I:'iHIIIl,

The advantages of using plasnic
CEALES AFE:

o Thie crates afe imade om0
|-I.!ll:I-I.1 FI’.Ll,Ii." |||.1I!|,'I"|.|I J111.‘| Afe
Iy genic, non-1ox1c, antirust, anti-
math and acd-proof. They are
not amacked by fungs or s
Jfld are L'.I'u'!u Eiw I.IIL'J“-

* The crates are durable and can
withstand rough handling.

= They can be comvendently stacked
one above the other az a
cortoured rim keeps the product

wale,
& Perforated ph.\.::., Crafes are
avatlable  which  provide

wennlation for nuintining the

freshness of the produce and for
cold storage apphcations.

* The erates can withitand
extremes of temperatures fnun
minus HEC o plus 75°C.

* Since they are one picce injecnon
mioulded contaimers, they are
mamenance frﬂ; andd can Bive
bonger service hie,

# Simce they can be stacked and
nesied securely when not in use,
aving of valuable worge space
1% dchievesd

¢ Mastic crates ane higheer in weighs
compared to conventional
packages and therclone
transpartation costs are reduced.

® Thc'!.' facilitate codificanion /
whenafication by colous / screen
prEFmge,

Leno Bags

Leno |'u_|,-|1. are made  from
Palypropylene = the versatle
mraterial = o circular weaving leni
loorms. Leno, 1+ a kind of weaving in
which adjacent warp tapes are

twisted around consecutive welr

Eajaes i foerim a \]1'|rj| fpam, .,'l'ﬁ--;l:\.'.-]'_q-

locking each weft in plice. A bag
miade from this i called a Leno bag
or 1 polymesh bag whode prime
characterngie are goosd asration ansd
strenigih.

Lemo Bags can be wsed in bulk
F;Iﬂ'EJFIIIF of var TRIELY |‘,'|I||1|;||,|.|,'|;' |i:k|;
G, gnhr. PORATO, peas, cirras
frunts apd many other hormculoaral
and agriculoural produce. Leno bags
are being increasingly wwed the
world over, In India too, the trend
of using Leno bags has started andd
it wse has picked wp in UR Gujarat.
Maharadhiera, Karmnakzka and Tamil
P adis.

The advantages of wang lene bags
in place of the comventonal jute
bags are:

* Faciliater excellent seration af
the packed produce which helps
siopape m the open as well s in
colid storages,

= Facilitates casy visual impeotion
ol contents pac kel

= [Lesdseant o l'unl.p] andd amsect
damage,

» Heststant to
chemicals,

*  Poes not impart any odour to the
|,u|:L|;-J. rlhhlul.'-;. J|1-,‘| i Iln-ur..l

modsrmre  and

|_-|r.1|.||.- matertal,

= Keusable and washabde, exy to
hanadle amd store,

* Light in weight, a0 compared to
_|_|.:|l1.' J.mi |I|.'1|-:'|." vial l.'r'l'l'l.'l:iu'.

Given in Table 3 s 3 comparison
chart for Leno bags Vs traditional
jute bags,

Py €5 ralic
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TABLE 3
Comparison Chart

Leno Bag Vs Traditional Bag

Property
Bio - resistance

m-nﬂ-humngmmﬂu-m
No fungal growth

Hygienic Issues | No lssues

There are a number of  corrugated fibre board or

manufacturers of Leno bags spread
all v the country With the growth
in the market demand, more
porenstial manufacturers may join in.
Today, there are 10 manu-fucmners
n|1r.| S looiiig i i1|'-;1-..|.1"i1'r:|l 1ii |ll|:|i.i.
Addiional capacity 13 being
penerated through expansions and
new process development

Polypropylene Boxes
Polvpropyiene cormiganed board wis

mtreduced m India wm 1981 as a
complementary packaging material
o paper board and wood materiils.
It is now recognised for i added
performance and advantage. Boxes
fabrwcated from this materal are
wed for packaging of horticuliure
produce like apples. s high
:.H'..:ugjl‘l..-'tt'cibﬂ:l. rabioy and gl:ll:ll;]
ciishioning propertics coupled with
durabiliey and abulicy vo recover well
alter rouagh handbng make i€ an wdeal
muaterial for mult-rips mudo-usage
application.

Some of the features and advantages

of using corrugated PP boxes ane

listed bekow:

= High Stremgih = excellent edge
crush, puncture resstance and
1.'Illll1:|l'";"'|ﬂ.lli!|-'|' "-Il'l.'l:lgl-]'l-

= Weight reduction by 500 o
J00%s compared to equivalemt

-
L]

wrtden bos,

¢ Provides protection  from
eIViTment as it is waterproof,
chemical proot and verimim proof,

v Available in ateractive brighe
|;'|1-'|niih

* Dhurable and bence ideal for malo
trip apphcations.

« Can be caly cleaned.

»  Mon toxic and therefone hygienic
and safe for food contact,

 [Mfers good thermal insulaton
Propertics.

Expanded Polysryrene (EPS)

Boxes

Expanded Polystyrene or
Polysyeene foam appeared in the
Indian market in the late 50% and
its application in packaging as
moubded boxes started much later
it the earky B and has pow gained
tremendond '|'|11-p|:|.1r“1." for the
folbonimg advaniages it offers:

¢ Cushioning effect 15 provided

and, therefore, prowecrs the
contents againat all statie and

dv i aimiie losacds |.|1:|r|.|1|!.;
wransportation and storage
» Has  wvery  low  thermal

conductivity and, therefore,
e survival |1I'|'H:.|‘i'..|'|.'|'|:'||-|."|. fier
long distinees through adverie
chmatic consditans

* Can be coloured, printed and
labeled for arractive packaging

e = aurface & anooth and sbmgon
reststant, thus does not wjune the
dehicare sk /4 fissues of tresh
produce

* [t i food grade and hygiemc

o It i extremely hght and wves
Freight cost

Roecently moulded EPFS containers
have been wsed for export packaging
of fresh mangoes and grapes by air,

Prepackaging of Fresh Produce

Prepackaging s defined  as
packaging of fresh produce at che
farm level iself before mansportation
or at the rerminal markee PMlaseics
find mascinuim wse in prepackaging
of fresh produce, as this reduces
physacal and physiological loscs,
Low dowsaey Polyethylene (LIWE)
film or High molecular weighe high
density Polvethylene (HM-HIT}E)
film with or without vents,
breathable macro-paraus flms,
strekch  films, shrink  films,
polvpropylene or polyester punnets,
ete., are used for prepackaging. The
shelb-life of varnows yegetables 15
increased by 53-15 days, when
prepacked in polyethvlene bags with
2-5% ventilation. Weapping the
frusts and vegetables i stretch wrap
shovas 223 bolik merease i sheli=lie.
Use of plastic punnets increases the
sheli-life ofstrawberrie and cherries
2.3 folds, The life of baby corn and
sWeel COofmh Wi I:|.r|.1|!||;|: 0 CivaNe
from 1=2 davs to about B0 days
when packed in 30p HM il and

stored at 1370,

Controlled Anmosphiere
Packaging (CAP) Modified
Armuosphere Packaging (MAF)

In CA storage, the optimum levels
of U0, O, and temperature are
muaintained for exoending the shelf-
life of stored produce. This is
sichieved by continudous momitorng
and controlling of storage air
cumposition throaghout the period



of storage with the help of external
means invalving M, flushing and
€O, serubling A r.;-i'i-i;:-r.:uun RN
s emplived for mabntaining the
SOTAgE tCmperatrne,

By adovpring CA storage technobogy,
the life of various fruits and
vepetables can be increised 2 1o 4
pmes the normal hife. However, CA
storage produce deteriorate very
rapidly when exposed 1o ambient
condigions durmg parketing, and
hence the post-storage hife of the
produce & shortened,

I view of the EXILINE IRAnSport,
retadl storage and narkenng facilities
i Indha, the scope of CA storage
technology is restricted o the bulk
sorage of fruit and vegetables of
high commercial value, Generally
fruits hike apples, pears, peaches are
stored wnder AL

In MAF technology, the fresh
produce is sealed in rerail size
packapes, The packages are made of
plastie Alms which have selectve
permeability for O, CO, and M.
In a properly designed MA package,
due to respiration of packaged
priduce  and  selective  gas
permeation through the packaging
film, the optimum levels of O, and
€O, et self-cstablished within the
package This resules in exteniaod of
post-harvest ife of MA packaged
prodduce. The apphications mclude
prepackaging of produce at farm
level as indicated earhier.

Active Packaging

PMackageng b called active packaging
when it performs an addisonal role,
ather than when just wed & an inert
barrier s external influences, In case
of fresh produce, ethylene is
produced which not only accelerates
the ripening proces, bt alio brings
in other undesirable clunges such
as dis=colouration, sprouting,
textural changes, et To protect the
respiring  fruits  from  such
undesirable changes, substances
called clh'!,'lfnq.- sbhiorbers or
seavenigers are developed. These are
cither used o small sachets wside
the package or are integrated ineo
the packaging marerial. A typical
example in India i the use of
cthylene absorbers in the case of
banana packages whene a plasac film
it used in conjunction with the
sachet. Another example is the s
of grape guands mside the grape
packages o extend the dhelf-life of
fredh grapes. The grape guards arc
coated muteriab wsed inside a plastic
package (wrapper or bag) which
releases sulphure dioxide during
refrigerated storapge and prevents the
growth of the fungus Dotrytis
cineara on the wem of the grape
buiichos.

Bulk Packaging of Food Grains
and Sugar in Plastic Woven
Sacks

Traditionally, jute has been the
packaging material for bulk
commaoditics ke food grains, sugar,

TABLE 4
Craag in Comiasity Produci in Fotiion & Jule Prodecicon

Prodiaction Lk ?Hf-iﬂ!g 1m—1mi1mtﬂn11m
e PR e = =
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cement, ferahizers, chemicals, erc.
With the increasing growth of these
commodities over the last fow
decades, there has been a guest to
look at alternate packaging muateriaks
due to the stagnant jute production
{refer Table 4). Commaodity
production has increased by 7%,
whereas jute produceion has
remamied stagnant. Plistoc woven
sacks (P'WS) have the potenttal to
fulfill whis need i a con-effective
mianner, therely offering a gough
competition to fute bags,

Packaging and storage of food grains
and sugar is a challenging job. Dotk
are hyproscopic and chermally active,
An wleal packaging system should
have sufficient tensile stremgeh,
weather resistance, redistance to
handling abuse and conducive o
grain metabolism, Lange quantitics
of fiod-graim are produced in India
every year. Abour 30% of the
produce is procured by the
Crovermanent and Somd Govermmein
agencics from the farmers o
secordance with Government
policy. Such food-grains are stored
in jure bags in the conventional
godowns, Since production of jute
has been stagmant, cost of Importing
these bags is prohibitive, The
procurcment/storage of food-grains
s becoming a coutly affair for the
Chowvernmient. As an altermaivi,
Polypropylenc (FP bags) and High
remsiny Pobvethylene (HIPE) bags
av per BIS specificanions are being
muanufcoured and can be wwed for
our food gram (with proper shelf-
ke studies), These bags are already
usesd for procurement and storage
of conend, suggar, sale angd fernbzers,
etc., 1 the country, Comparibility/
'|.|'|i.'|Fl--|'|ﬁ.‘ '|.I:|.I-|j'!,' -nl"'tt-:'rl' h"l: Fr.lij'u. il
PP/HINE bags o beng carred o
by variom bodics, Comments by
Indian  Girain Storage  and
Management Institite (TGMILL) for
the two options of grain storing o
shown in Tabde 3 15 quite interciting,



Food Processing
hr:irmr;* in Tnelia

Fowoat PO mwalves aniy Type
of value adddition to the agriculsural
produce starting at the post-harviest
fevel, It includes even primary
I"H.I'LI.'!-\:IHH leke chllrl._n.:. t-:whﬂ&;,
l.'|,|1.t|'n|!:, 1.|:'|.'|.‘|1|ll.-_. ‘FIJ.I.'L-'IELTIE, el

The 70 balbion dollar Indian Food
Processing Industry including 22
hillboa -|.‘||.'l||.|.|' '-'Jtl.ll\.‘ sdded 1.'|II|'||,‘|:I.I-'.'I-.
1% characterised |'|:|' the
predominance of small winits spread
oll owver the counery The apmo-tood
indusry modyy emplows abour 2005
-:1I‘ thie l\.'L!lLIIIlI:..'-I- IJI.H“II' 1'::||'u.' ained
conteibutes 15,19 of the toral
innchastrial ougpast

India produces 601 million tonmes
ool Powined 3 agranat B pallion torines
e B LS T hee Disadian Bososd :||n|1:l.lr1,'
stribcture i shown in Figure ¥,
which indicates that 42% are in the
uhnl}:.illith sector, A ane amall
w;]:.' s Jml ”I"I'f iy Afy ik [ilr

|::|r|:.'|ni.n'||. e o,

Figure 3 reveals that only 538% of
food production i contributed by
the sppall acale anid (8131 i sew b,
wihile 4394 = bu'uil,: ]"lrL'\llJ'ﬂl, o1l !:rg, thie
unorganised sector. Culy few large
and medivm companies  are

imvnbved,

Pepudiy Dl iwnn Saads

Sepments of Food Industry

A profile of the food processng
industry segments i given m Table
iy, and Table 7 gives the composition
of the food procesing idusry:

Cereals and Graims

The grain procesing B one of the
major components of the food
SCCOT, I .I'II.' IIIJ_l_-Ilr FI‘HH! 1:':1“1'!- #STE

rice, wheat and pubes The gram

TABLE &
Oplions i Genin Slong

;
i

:
:

i
;
i

3
;
:
£
:

Thinwn Marks .Ill'l I".I.].'J|_-I'||_- .'.'.f'uhluf b

»



Figure 3: Indian Food Industry Structure (2001)

(Total 601 million tonnes) Unorganised

: B Orpanisod
55 inds. o

{198 mlion o
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[Source: Beverage and Food World, Sept. 2002)

procesing industry i Tndia s bingely
in the unorganised sector, although
there are a few processors in the
orginised sector oo, There is
significant scope for modernisation
of production technologies, Bapidly
ehanging lifesoyles bave resulied in
an increased demand for packaged
and branded food producs,

Inadsa produces and comsuimes about
22% of the toal world nce, Raw
rice and par boiled rice ane generally
preferred, Rice milling is reerved
for the small seale sector and s
governed by the Race Milling
Industry Act. Omne of the agnificant

changes has been to inercase the
value of by-products of rice milling.
Rice bran is now uwsed in the
production of rice bran odl, Rice i
wsnally sold loose or under local
brand pames, A small quantity of
premibm guality rice is sold in small
packs under nationally recognised
bramds.

The processang of wheat fills under
both organsed and unorgansiced
sectirs, The producs manufaciured
are maida (white four), rava
pemoling), atta (whole meal flour)
and bran,

Around B0 of the production is
conuned directly by the houschald
wwotoet whaere as the rensaining b uscd
for  producing  bakery and
confectionery products (bread.
brwcuit and other produces), pasta
products, breakfise food and other
Indian food, Wheat fowr is generally
solid o, A small portion 15 packed
in consumer packs under natonally
recogmised brands,

The progesing of pubes 15 engingky
under the unorgansed sector,
eatimiated 1o be over 10,0068 dal polk
in India, Most of the wecondary
processing iv alio confined o
unorganised seceor, The cereal
procesed product poodaction i on
the incremse,

Fruits and Vegerahles

The procescd froi and vepeables
seckor hus shown a steacly imcrcamang
erenyth from 0028 million wonnes o
19 o 0,593 padbbom monmc i 2066
as shown in Figure 4.

Ie 1 pErowamg at the rate of 155 per
vear and b estimaged o grow into
an B 20,0000 million marker by
KI5,

The breakof the llrl,'lll,_hh\_'l.li:lﬁ ol
procesed fruis and vegetables
products is given in Table 8,

TABLE &
Profibe of Food menn |l'ﬂ.iﬂ-l':|' wmmu The Eh'n.l-dlll.' e n.ru.'ﬂl.l':. addded vo el
Hs. milhon list ame-
Industry Segment Industry Size — Rs. 7,70,000 milion
Ol and Vanaspali 1,70,000 TABLE 7
Ligusd Witk 135000 2= |  Compounon of Food Proomdsieg industry
= L U
hatry Pascantage
“Cereals BAEO0 | | Ciearam 36.00
Tea and 000 ﬂ
. F Hﬂnﬁh 140
i _ i Viosiom Foods )
(As specified above) 7% S =
- Others 30% : B

[Souren: Exphess Wi i

Pl i WP Drats Barad i Foaiadl Wy

. -



* Frozen pulps and vegetables

* Frecze dried fruis and vegetables

= I:rllll [ Lll'li.'l."ll!f.l:r‘- JI'II! ATCR T

* Packaged vegetalle curries

= Conned mushroom
missshiroom produces

® Tognativ priste

anil

Milk and Dairy

About 15% of the milk produced is
bemng procesed i the organised
secor, As Far s the consumpeion
pattern 18 concerned, 467 is
comsumaed as |i|,p..|'in.! ik, 2R as
ghee, TH as cund, 6% as buteer, 6%
as khos and others 7%, The
comumption pattern of milk
given i Figure 5,

Figune 5; Consumption Paftern of Milk Products (Year 2001

The country produced 0.23 lakh
tomees itk powider inchuding mfine
ik _|'|-||'|.|_i|_li| Wk g i cheee, GENED
corrniess pvaloed odll food aond 11,0000
conmes condensed mukk in PR The
dairy mdustry has been growing at
the rare of 5% per year mainly
because of the co-operative
mawement “Operition Flom!™

Spices

India s known as the "Home of
Spices” and & the laingew producer
(2.5 million tonnes) accounting tor
1% of world production, largest
corsimer {228 milhon fonnes) and
largest exporter (.28 million
[l.!l|||'II:"|-} u.-l.'q.'::ll.lnl.l:lil._" I'ur L1 ) ul-l.llr.'
world export, Pepper the "King of
Spicis" carns the magor export share,
bath n sguantity as well as movalue,

Edible Oils

Irvidia bs onve of the Largest peoducers
atd comumer of edible oiks in the
world, The O pasiinom of the

Badian vegetable il indwstry a5
shown in Table 9.

Meat and Poultry Processing

The production of meat & aeadily

:III!.'E"J\..I TIE \\'i:!l ari Jrlll'l..h]l
production of 4.5 million tonmes,
which is contmbuned mamly by pig
followed by sheep, goar, butfalo and
poultry meat, Meatr producing
li|l|‘|:|:|'|.1'r:|.' i Imschia i I.ll'“t‘h.' comfined
o the wnonganised sector amd there
15 very hmited wpgradation of

technology.

The ¢onstraints are absence of farms
foor rearige meat prosducing anmmals

Figure 4: Producton Pattern of Frult and

Vegotable Products
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[Source: Beverage and Food World, September 2002]
TABLE 8
Production of Procassed Frults and Vegetablas

Food Products Percentage
RTS Baverages 27.00
Canned and Botthed Fruits and Vegelables 3.69
Fruit Juices 328
Fruit Pulps 2251
Jams / SBquashes / Syrups 7.45
Fruit Juice Concentrate 085
Pickles, Preserves and Chulneys 11.00
Others. 449

[Sowce: Bovorage and Food World, Seplembar | J002)
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Figute B: Food Export Profil
" Totai Rs. 275 billion (Yesr 2001-2002)
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anad abaence of cold-chain Beilites,
The market for '|.|.'i1.'|'|l.ir‘II.'J||'r|.' and
hygienically produced mear
prowluets s expected o grow rapidly
due to convtantly developing
urbanisation. As a result of changing
lifeseyles, the demand for readyfond
i rowinz rapasdly, Overall very little
of meat producton & scientfcally
produced, procesad and packaged
an branded products. Most meat
constmsed in India s in fresh form,
Leds than 1% of micat i procesaed
mto valve-added products like
sausiges, ham, bacon, luncheon
mecat, kababw mieat balls, ete. Figure
i gives the producoon of meat and
miat prisdiices,

uring the law decade, poultry
farming has been evtablished in the
organised secror. A number of
private secior compames have
integrated their facilities both
backward snd forward, a2 3 reqult a
mriber |1|'i'l|r1:||!|“:' hrrniinH !:'|.r||15-.,
procesing plasts for producooen of
pouliry products for the Tndian
market and a few valoe added
produces have been established.

W Cofles & Tea
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-

0 Frat & Vieguiables
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Fish Processing

The range of marine fish inclodes
prawms, shrimps, wna, cuttlefish,
squids, octopuas, ribbon fish,
mackerel, lobaters and many aother
varieties, Most of the vt exiae in
thye small seale sector. (ver the L
decade, the organised corporate
sector has become increasingly
imvizlved i preservation, processang
anid export of coastal fish, but the
wide variety found in Tndian inland
waters, coastal areas and deep sex
siufl reman grossly under unlived,
Mrocessed fish products include
conventonal block frozen products,
Individual Quick Frozen ([F)
proddices, mincedfish produces like
fish sausages, cutleis, swrimi,
texturised products, e, Some
quantitice of dry fish ane alse wbd.
The PrOCessInEg wnmis are Frrllllul‘il!,'
located around importane fHish
fandmge - centers.  Substantial
investmient in fisheries has resulted
due to the vast porential and
attractive  incentives by the
Covernment, The canned and
frivpen marine produces ane aloost
entrely for the export market.

TABLE 9
Indian Vegetable Oil Industry
Type of Units Number of Units | Production Capacity
Oilseed Crushing |  1,50,000 '425 lakh tonnes
‘Solvent Extraction 800 | 345 lakh lonnes
Refineries /300 50 lakh tonnes.
Wrsopel o S

[ Bourrn: indian Fsod industey, MarAps 2000, Vel 27, Mo 2]

Soft Drinks

The production of soft drinks has
imcreased froan SOT0 malHon bogeles
in 199899 o 6230 million bottles
in 19PN, The major product
groiaps are non alcoholic favoured/
swectened beverages and carbonated
drinks. Growth in production of solt
drinks is given m Figore 7,

Tividinm soft dhrinks muarket in the vear
ORI 2000w worth s, 22 balliows
It s estimated thay 653% of
comumiens prefer nondrinks, The
soft drink segment & expected o
gronw tor [ 103 billion by the year
2035, Tetrapak drinks market 14
currently growing ac the rare
of 10,

Table 10 gives the overview of the
Impchian Proscesses] Food Markets,

Exports of Food
Products
India expors a wide range of food

pumju..-u e conntrees all over ghe
world carning comsiderable foncign
exchange, Food exporo form a
iircable chunk of the country’s
international  teade  though
'|.|.],"1|.|IL|1,J.||I '|.'::-hu:|1|,.' -ud' food] b alka
inmpiortesd, Oue of Rs, 2025 billion
exports, food constirates about 175
valued st s, 275 bilbon anmaally
Figure 8 gives the food export
profile.
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More than 75% of this export basket i made
wp of spriculmral commodine with very low
value addition and cechnology contene, The
exports have shown a riving trend. [t has
mncreased from B, 72,710 mallions in 1597 -954
o alivnosar e, ORI OEMT maallioom am 206002002,
Table 11 indicates exports of food products in
termms of tonnage and value for three years.

DBesides the above pooducts, during the year
20000 - 20002, 41 BOT0 ponrnes of imaring produces
were alio exported, India’s exports of milk
products have also registered 3 sigmificant
pnerease at P, B0 million i 2001 - 20802 from
15 375 muilbion during 19992000, The exporn
of spices s valued ar Ra. 16,254 million in the
year 2001 -20002,

Fagares 9 to 13 show the export of magor
produst groups magor markets with perceniage
share,

Market Trends

Growing urbanisation, globali-sation, rapidly
changing social structures mcluding the
raditional joint Ganuly system and growing
consumerisan bave had a major impact on che
middle income group population in urban and
rieral Trdin, The Indian middle class (refers o
the mididle income group of population
numbering approsi=-mately 120 nullon), which
i considered 1o be ane of the fstese prowing
in the world, with rapidly changing food
consump-tion patterns has rggered dramane
changes i the apribasines seotor, A number
of international companies have starecd
operations in India in the sector and Indian
cormpanies have enhanced producton capacines
to sddress growing costomier demand. The post
ghobalisation ora has brought an unprecedented
number of mega mergens and acquisitions in
the processed food mdustry i India

A recent survey by Indian leading food and
consumer products company highlighes che
Fodboswng o mmajor irends affecting comsumgption
patterns in India:

o A shilt from self demal to affordable
indulgence, as a resultof changing values and
]1:p,ln:r IMCGMISs i SCiety

s [eiire for qualiey time, which wrandates into
an increased need for convenienge



Figure 9: Livestock Products Figure 11: Cereals
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Figure 10: Processed Fruils and Vegetables Figure 12: Other Processed Foods
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Figure 13: Fruils and Vegetables

[Source: APEDA]

¢ Inercaed awarencw abowt personal health and

25 vitality, which B po more restricted (o urban
24 20% CLTITES
=1 || ““‘I * The weial wrends which may have bearing on
comsumierd business of the fitare
13% ;
13 . # [Inflexion pont i il demand ancibuted o
3 rusinige Hteracy and improved connecoviey (which
Bi% makes peoples” aspirations homogenous)
& 1 = Clevernment ininatives and good monsoons for
| several vears
ml LAE ; Malaysia - B Lanka #  Gilohalaton = leading o consmimers deman:d
(Source: APEDA] liur__l.:lululi '-I.J-n-i..mlﬂ ol performance and quality
(aften at local cost).
TalE 13
. o e trmnnsridaicisin® - Opportunities in Food Processing
[ a—_— baicad Gt | Mot Brw | nbnieariors | Pl
STPSEEN |l e food procesmg sector in India has been
'_-f"“"- _"",_ _"'_-"_ h’:'_"" 5 -'_"' | accorded high prioriry by the Governmene of India,
:ﬂ“ﬂ e Lme B M with a number of facal incentbves, o CRCONTLEE
b-;—fum He Lage —rm Bore | cormmercialisation and value addinen oo agricubiural
Frocemimst Frots | blockes [T e Hors produce, Since hberalisation in Auguse 19949, unil
S Yop— February 2001, propodals for propeces of aver s,
‘,Fuh_— el Bl ||| Bt | Wt v U0 ballion, lave been proposed o various sogmicims
Ve Oy (o~ W i e Moy of the food and sgro-procesang indistry, Besde
T this, the government ha alwo approved proposals
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forcign

for  jomnt
collaboraton, indwstrial licemses and

Vontures,

1005 export oriented umics
COVIRIEINE A0 TVESTICTIE of B, 216
billion during the same period, Ouw
of this, forcign vestmient 8 over
T %20 hillion,

The sejpments cowered omder thas ane
milk and milk produces, froits and
vegetables, cervals and grains, meast
anad micat produces, imaring prosduces,
F‘;J.l.'k.lgl.". firesd produdes  and
alcohohc brverages

Policy [nitatives in the Food
Processing Sector

* Food procesing indusery
declared a prioriy anca

= Full repatriatbon of profits/capital
allivwed

* Almost  enfire
de-licenved

= Automatic approvals for foreign
svestment up to 100, exoopt in
few cases and also technology
trarsier

* Zero duty import of capital goods
Al ra rl'l..llr,.-ri'_l| o 1R CRpart

sCCIOT I%

orented wnies

¢ Agm based T export oniented
units allowed ale up o 507 in
dispisi=tie tarill area

= Export carnings are cxempeed
from corpomite tax

* Al procesed frums and vegetables
products exempted from Central
Excise Thry

= Government grant given for
settinge up of commen feilities
in Agro Food fark

* Full duty exemption on all
I POrts for Wi in Export
l'r‘lll.'J.'tulll.'_ Fones

Crpportunities

* Dehydravoen and canning, frozen
juice/frozen vegetables, frut juice
and coneentrates/ pulps, ready to
serwefeat vepetables, mushroom
cultivation and processing

= Meat and poultry products,
integrated abattoirs-cun-meit
Frl:'u:_'t.'u:-i:IIH uliit\. rﬂ'r:l"l.":lil .Llhil
processed sca foods

= Milk products = cheese, frozen
desserts, yoghurt, whey, protein,
Casein

= Encrgy toods/encrgy health
drinks, wine, smack foods

= Post-harvest technology for
preservation, packaging
technologies and materials,
transportation of fresh and
processed foods/cold chain, bulk
storaee and movemens of food
graims, cobld storage and cargo



handling ficilities st international
alri‘lull'.\.

= hosechnology = extensive poal
of germ plasm, trained breeders
anad screntific manpower avalabic
i1 mdaa,
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Questions & Answers

i the Lok Sabla of Indian
Parliament on Plastics and
the Envirenment

Hn‘]hﬁl.r.:l.'r..' hene v party i ilee
PITELAT Felared 1 fll'.l-r!'u

LOK SABHA

Matonal Policy on
Petrochemicals

Srarred l,_"ll.:1.='|.l';||r| Mo, 24
Answered on 19.3.2007

Shri Sunil Khan, Shri E. (G,
Sugavanam 1
Will the Minister of Chemicals

and Fertilizers be pleased to
state:

{cd The details of the plastie
|lr|.:-|.|1n'|:'|. which 1 hazarch lor

CEWITERTImETL,

(d} The per-capita consumption of
plasnic goods in the counery,

Airnrer:

Shri Ram Vilas Paswan, Minicier
of Chemicals and Fertilizers &
Minister of Stecl:

{¢} Plastics are chemically inert
miaterialy and are pencrally not
hazardous substance per-se.
Sost of the plastics are re=
procesable and recyelable in
nature, However, imadeguate
seerceanon and collection of
post-consumer plastic waste
may create probloms for
eEvIrIIm e,

{d) The average per capita
comumpion i India s
4.5 ke



Disposal of Plastic waste through
Co-processing in Cement Kilns

e oits mnlnceted benelits, use
of plastics in a variety of applicanons
has been increasmyg ar a galloping
rate all aroond the world, mcluding
India. Though plastics contribute
variows benefin w the modern
world from providing safe and
bygienic packaging marerials for
food and food produces,
comserving land, water, foress and
encrgy resources and practically in
all arcas of our daily hifie, the
numagernent of thie waste created by
discarded wicd plasnoic stems,
especially the ones used for
packaging applications has become
a chatlenging rask in developing
countries. The increased use of
plastics products, aboutr 50% of
which go for packaging applicanons
slone and hence are discarded
innnediately after using the congent,
has increased the quantity of plastics
in the wolid wate stream to 3 great
extent. Recoyeling has now asamed
great importance in the context of
solid waste management

The wnew technologies and
cconomics have come w play an
imvportant rode in plastios recycling.
Reeveling principally refers o
Recovery, which i divided oo
Marerial Recycling and Encrigy
Recovery, Material Recyching is
again divided into Mechanical and
Ferdstock Recyeling, The chaoice

between Mechameal Kecycling,
Feedstock Recycling or Encrgy
Recovery depends on the ovpes of
plastics waste and the relative ease /
difficulty in toral or parrial
sepregation from other plastios and
/ or other waste materials,

Mechanical recycling includes a
wide wvariety of processing
techniques and 3 broad range of
processing mothods, Pure grade
production serap may only have o
be reground and reprocessed, misaed
plastiics have to be mechamically
separated and, if contaminated, also
claborately washed amd cleaned. All
these steps increase the cost
depending on the degree of
CORMLATIEIFTIOH,

After collection of the portions thar
can be recycled by mechamical
recycling, there remain pumerous
very small, heavily contaminated
artiches, malii-lavered composites or
crosi-linked products, which are
mostly unartended and allowed o
remain in the wike strean causing
solid waste problem. The best way
of reutilizing thew pormom i w
incinerate them instead of dusmping
them diffusely on landfills, This
recovers their calorific values and at
thi samie ome disposes. of thie waste
in scienmfic manmer without causing
any environmental  hazard,

References are available chat
developed countrics ane disposing
these otherwise difficult o recvcle
plastics waste, through co-processing
i Cement Kilns (Energy Recovery)
wd wsingg in Blast Furmaces of Steel
Inhusaries (Feedstock Meoycling) in
g scientific and environmental-
fricndly muanner = a brief of which
was reported an April-june, 2006
tatie of Eoo-Erhnes,

ICPE and ACED Led. have entered
inte an Mol o underiake an
Invchsarial Research Project v find
out the possibilities disposing
various types of post-consumer
plastic wante through co-processsmg
in cement kiln. The resule of che
project is expected by the end of
this wear.
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Asia Pacific Conference

on Recycling of Plastics
23rcd February, 2007 — Mumibai

Address iuf Coniest qunmmr
M K. G Ramianailnan

Presidrmar, Clhrenloalr & Petroclirnlcaly M fiteners” Associanin (CPMA) &
Preridesr, G0 fvdian Cymbe for [Tdniks fn e Lmrinpat (ILTPH)

As reported in the Proceedings of IPT Conference

The techmigue of recveling s
wientific in pature and s
economical, The problems are not
to do with plastics per se, but morne
piy ghor weith sodid waste nanagenmient.
Masties account for only sux per cent
of the ol sobid waae, So cven if
yerir ban plastics, one still has to deal
with the remaining W4 per ook, The
anti-plastic call, acconding w him,
boils down to waste disposal
pans, "The government nevds o
put in place recyeling infrastrusciurne
and make segregation of wasie af
source, mandagory, Industey canot
act av policemen, for ensuring
implementation of respomible use
of plastics, but it could be brought
o board through initiatives by the
goveTiiment and nan-gERTTimient
ofganiations in this direction,” he

sabd.

Plastics has gained widespread
application from  common
hossehold goods to high technology
inseruments, However, there are
three or tour criticisms against
plastigs, Ferst, it 5 said that plastics
are derived from pon=rencawable
resources, viz, ol and hence the
wiage of plastics should be curbed.
He poinved out that only 4% of
crude ol s vsed in the ennire chain
of petrochemicals of which plastics
s only 3 parg, While the economry
of wiage of crude oil is always
welcome, curbing the use of plastics
15 not the solution,

The second aspect of critcism
always relates go the alleped health
harards arising out of wage of

plastics. Mr. Ramainathan explaned
that plastic produces are being
subjected w0 in=depth scientibfic
arkabysis and :h-u:n.- have clearly proved
thrae plastrcs do not case any such
health hazards. In Face, plastic
products have been implaneed ingo
vital organ like heart, clearly
Llhpml.-'ing the myvehs, Morcover
there are clear mgernational and
national regubations Sstandards for
IR TES of plastics that come inee
contact with food, water, ecte,
Therefore, much of the alleged
health Dhazards s pure scare
mmongering and not based on
scienufic facts, The msoe of dioxin
emanating from barming of plaic
has also been well studied and
duoscuimented,

The third major criticim against
plastics s it non=-biodegradability,
While it b true that plastics are not
amenable 1o biodegradability hike
other organic matters, many
alternate materials such as glas,
metabs are also ot biodegradable,
Moreover, many of the .:ppl:'r.:ri-nm
ﬁ'pr p'|a1.1.'1:-|."|. ATTHE 'FI"I.'I|'|'| the nl;'wi for
the product o belong bisting, Again,
LCA stadies carried out the world
over clearly prowve that the enengy
required for production of plastics
is relacively lower than other
competing materials, Thos, the
production and wage of plastics
demand minmum energy in
codnparison o other materab and
therefore non-biodegradabality
Mlove cannot be a consaderation
while decubing on the appropriaw
meedds of 4 marerial,

Lastly, mansgement ul'p]-_nllr:.-. waale
s held against the uuage of plastics,
Undoubtedly this 5 a seriots wsue
maindy due to the social habit of our
people ansd poor infrastructurne for
management of solid waste. The
solution lies in segregation of dry
angd wet sobid waste at the source,
creation of oficient solid waste
muanagement infrastructure coupled
with establishment of recycling
centers a plastics can be reeyeled
coveral simees before it reaches its end
ol ||!'|,:' Thir 1 where a :l-lui!'rul
p.:nm:r-:hip Between Caovernmicnt
agencics, plastics industry and
comuming public will have o be
developed. 1CPE had in fact
demonstrated in last 5 years bow this
mulnparty effort can yield rewulis in
India and also changed age-old
habits of solid waste disposal in areas
of gities and owns, Educational
programmes aednst litenimg and
segregation and disponal of plaseic
wiaste will lave 1o be launched,
Creanon of an efficient salid waste
management  aysbem  can he
attempeed wich the iurmm'-nhij'- ol
ibcdustry The recyeling industry alio
needs 1o be upgraded by technical
inputs and financial mcentives. The
industry should be a part of the solid
waste managenent process by local
bodics, With the help of NGO,
educational programmes can be
created and awapeness dgarnse litger
gk waste can be widened nall pars
of our country, Plasties are here to
stay, they lave nuportant uses acms
all sectors of our cconomy and
wortldwide their use wall o the
atm showhd e po monitor its wagne
atied handhng of the waste so more
can be recycled,

. -



Asia Pacific Conference

on Recycling of Plastics
23rd February, 2007 — Muribai

Kreynote Address by

M Swp Baner

Pecsidiat- Palyrmeen Biiimes & Head Breiggrated RET,
j-i':rl'.,'.lnr Iil.fu.ﬂnl'. !.lrr'l'-'.ll [

Exvautive Soontary £ Mimiled, Eveosthr Commiiier, SCPE

Amaring Facts:

esifiiry U darwvnn Sl G

|_‘H=¢:ﬁliﬂ, of Flastios - JF!

1 ewwmdls, Torhaobiggy & B Pail Alepnd "

“Recyicing ... .- “ =

i H"n_rqu.ffr i i

. L Fotm I i oy -
sujit Banerji = - !
Porsckow Foajwars hasc & & Rty b i ealy 6%
[T
| T PR P pe— 0 ekl = 0 haliaa e i fose ¥ Wi W0 A Triiabilies 2%
&
n

Pty e 11 N gsg]im
ks BLYMERSE

| Amazing Facts:

| Crile O Vinlwe Avkifiniam

1
Feal WisTan g

Amazing Facts:

HrilFardey,
Filewr Db

" ke
—_—

e 9 of the ol e b fo dmery el

Amazing Facts:
Moiadivn — Enlairaing FHlrriniio

v NS bl-aligd car e B0 pemdalas 53010 al

cia:

mazxing Fa

f__|.;l .. LAY iy e | e Pkt L e iy
b Rl - PP — e U3 115 b
IT m e Fartvmcall proabsth sl wp « §Y 400 ol S ieinl salm
.ﬁ.\ o Hal car
l:m r“-i. LA 2 el sl vy ouimiams | A0 g sl Plisiey i1% of Eaal ad)

* U whanniag I Mol

¢ Bl &% g o plastis mbertimutesd isprovess il
T anyumir
Fradarts

LA #la ki A =i, b




Amazing Facts:

"It took us 125
years to use the
first trillion barrels
of oil.

We'll use the naxt
trillion in 30"

The most preferred aption ...
For Waste Management
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Conventional Recycling:

Turmover: = Bx, 0080 Cr.

Valise Al = R, 1600 Cr.

Volune Recvelod: |3 MMT
No. of Units: ~ 2000
Pelletisers: - 4500

Emplaymsent: > L5 Million
Rag pichers Emplovad; = 1.3 Milllon

Conventional Recycling:
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Commitment to Notifications:
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