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INDUSTRIAL CROPS

Among the critical factors in developing industry in general
and export specifically, are the availability of a proper iniras-
tructure for the pertinent industry  This includes first of all the
availability of suicable rav matevials, packaging and euxiliacy
materis}s, roads , utilities and transporration and last but not
lesst availabiizty of personncl at all levels of training with proper

know-how for the specific induscry

The gr..at advantage of the agro-based iadustries 1is that they
make use of remewable materials which ca . rormally be harvested season
by sesson. The corresponding disadvantyes are that the materisals sre
of biological origin sc thot they may vary widely in their shaps, .
appestence and composition snd they are resdily subject to deceriorstiva.
The nodern food induat‘ry {n gensral and the one geared for export
specifically must pay speciai atteation to the quality of raw materisls
20 as to ensure the quality of their final producta. Food processors




Cuite thesr odunt-oel oraw atteraiala Voo Broies, vegetables ov
soleal todule to o Pe so w1 tre gl aality but alsc to de im
the pronut quatT o Cres gttt toed cones  Tats oncept of T inaustrial
Food Crops” olier ivweiors o wfaige iR agries'teral practtcer beLauss
produce Which (2 sultab.e 100 e fresh marke. i5 by no reans tha
COLLAUR Paw Naler cas ol froo.asibg. Por exa@pl., frulrs 1or the toosbh

marzat ghould he [ tpe, Tenzer and Iuicv, vhile those tor the ladustry

e
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merr bhe of such copsisgau.y thae woll enshie thom to withstand heandling
and processing. Froduwie duth oas cora and pean, which resplre fast after
Bat Jesning and raptdely  dangs their tertute ‘rom &« tender sweet to a
tvigh syarchy ong,aust be processed worihia heure after hasrvestiage

Furthermore, the srowing end harvosting of industiial crops has becoms

highly  « hanlzed by usiag spe talized methanical pickers and this
naturaliy togatres adoptation of field prectices te the equipment.
Sdpce the food fndustry requirss 1xs raw saterials tn fixed quaentitiss
over o specitiic period of t.ome wich a4 1imit of sprav residues and
other undesireble compenents, 1t wmust have contrel over planting

piactires ana harvest *ime

A% L .o

Al iL1s luads wi o Jhe need of dirsc. (oniach between fers

o

producer and processor and thie need for setring up specificattons for
the produce. The cunatract between producer and processor should specify
the foiloving:

¥

4) Quamtiites o be suppliee and wchedule of supply et fixed harvest
dates.

B) Ouality of material te be growa (i.e. variety,agrotechniques and
seihods of evaluating quality iscluding sampling procedures).
c) Frice per uait we:ight multinlied by o sredeternined quality facter,

4} Tolerances ¢ ®pray residues.

e} Means of irensport f.e. ia bulk, in large or small containers.’
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certain basic dara must be avallable.

3)

b)

For the derersiascion of 4 80w.ing plan sud harvest dates, wowledge
of grewing ecrditions in *he spectflc locatien and of the specific

variety ire necessaly  Cae method ¢t prelicting geoding period and
harveat daces ir cthe "Hoat Unit fyscam’” (Searon, 1935,

This system 15 based on the assumption that any Crop Joes nct grow

below a cevtair Teiperature and growvtn ghove this remperature 1is
¥ P

Proportional ro time ana Jifference in teaperature.

Therefore a heat unit day (H!) equais mean daily Cmperature(e)

Binus Bialmul temperature (t ming,

HU w E - [ lh’h

Based on averagze mean daily Lemperatures obiained from the
meteorological services, and knowledge of groving condition of the
specific crop in terws of total Meat Unit days necded to resch
Baturity,corresponding harvest plamcan be devised.

Quality criterias £91 the raw material sre dependent on the planned
finsl product. For example different critersa will exist for
tomatoes designated for concentrate and fer peeled tomatoes. The
former fruit shou.d be high 1n s511d content and have an intense
color but their shape, size and appearence are of no tmpurtance.
Fruit for peeling on the other band must be uniform in size and have
4 prover shape and be ea8y to peel. Different criteria exist for
julce grapefruit than for frapefruit inrented for segmeats in
8yrup- For the latter purpose truit of a certain sise range should
be hand picked and brought with minimus handling directly to plant.
Such frutt in larsel fetches about double the price than fruiz for
Juica.

All quality parameters and methods nf evaluating chea 8.a,1d be
fixed in tha contract hetween 8:ower and processor. If rossible,




d)

Cbeective tesks sucn a8 Muasell colar die~s for ceolor cr shesr

SO Cor wendcinisn abouid bue ospecitied L. crlier to avoll
iUt B tWeea porties a4 seliable cumpl iong plan sheuld alsc be

a&Fecd o0, 6 ssaple wpect d-atien and Dispectlon propocal for
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Fawrent Lo row maieria <ol be hased on a product of Jeight
times qua'’ty. 3o egam i, the basis of paymert for sugar beets
SE BUgHT Leite 1% he proouct of weight of clean macerial times
SUIFOSy SOnhERl Sarres in Ylortida are received and pald for on
a julce viaeld iizes poluble solids basis ao ostablished oo
receipt fn fartory. Milk is usueily pald for on a volute times
fatr ot ent pasis. Stmilarily, other profucts shouid be priced,

taking .nro consileration Lesides gross weight, vields and quality.

Yost developed countries hLave strict tolerances for spray residues
mainly for heslth ceanons.Tn addition Lo spray residues some other
éaineenti:;ml minor coutaminants say have adverse effects on the
product quality »r :rs sheif-life. For example, high nitzate
content in rroduce such &8 tomatcas, beans nr melons han been
proven tu causs severe iniernsl corresion in the canned product.
The nitrate may be proesent in the produce due to high nitrate
content ta the Soil ¢x nsgh salinlty of vatog,

e) Maans of irarsport ase impo-tant 10 ensuke rapld mecheaical hendling

in factory and in case product sust be stored or cooled prior to
proceszing, facilitate these s:ieps. While transport in bulk or

Lazge containers is more efficient,it requires expensive mechanical
equipmen: which nay rot be available at either end of production

chain In 4 developing countrv, and therefore old fashioned field
bones may have to be uscd.




PRICESS ADAPTATION AND DEVELUFMENT

Food planve .n develooing cunirise have vitern falled due to
the fntroducricn o rao sophisticated methods and Fpripeent for the
particular cas:. When tonwlderiog establishment of g fond preccessing
plant in & developing <uunery cne should never copy blindly methods
used In other places for severat ERasIns.  Bquipment ueed in Aperices
plants, tor examp.e, is ususlly geared to a very speciaiized high
speed nroduction terhnique based on the sasunption ther labdor is
9carce and expensive, Theretore, .utomation end labor saving davices
&re acught and umed. [n developing countries on the ouher hend
cquipment usually should be yersatile. Murthersore, since comen
lsbor s wtillreadily avallable but skilled techaiciaas resded to
operate Aophleticated squijzent are S2arce and expensive, techniques
used shouli be simple, foolproof and riquire liitle skille withowt
sacrificing quality. This does not 1aply that modern methods ehould
not be used but they must be adapted to local condi:tons.

Ciervm izuft acre cne of the most important ciops im lsrsel
and therefore considersble efforts heve bean Put on develnping
procesred citrus produ. te which can SeYve a8 exanples for this point.

eIfui {14} By

initially (about 20 years 4§0) the Americen method consintiag
of scaiding the whole frutt, peeling flavedo und sibedo, dipping
entire peeled fruic into caustic s0da solutios and thens seguentiag by
hand vas used in lsrael. Hovever, it wves quickly found thet this
nethod was not the bes* for our fruic and lov yields vere obtained.
Procedures wvere chenged and instead of dippiag whole fruit imto seds
solution, fruit was firet segnented and saguents vere ihen subjectod
to lye peeling. Losses were reduced, labor savimg vas found and
Sppearance of final product vae improved.
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wvociangtog fioitag procedurs ol wsing
CEY weidl an0 wmber lostea of U rup, ARG LRsugang s otary padrvoutiders
tr wr bl pdntes T Ters wrene zaviangd In fav pAleYaal were achisved.

LR Y e iR po0Y . T her savine malnty o onsrer and BPECE ,WaS
chtutied by @ hangins exbacst D@the o vicum angection olosing. Vacuum
By o ping vns ful found co e effect e an rot wort® the hiph
Invasivert ueeded o 10, 4 summery of chanves In producttion orocedure

over the yaars 1a pgiven In ¥lg. .

AL present fyrthet Change- are under mvestiyvetion including
Intesduntion i wmechantcal [uavede-slbede pecisvrs and autonatic segmenting
equipment. Du~ to diflorence da shape of our fruie V.9, Aperican fruig
for which aquipwent was designadsadavtatisn, truluding 811ght changes

W oequiptieni, are necgasary,

FiRTUs comainutoyg basce and fulies

I siaceh for o cgrfitable outiet for peels and other resnants
remaining fter citrus juice extraction comminuted produces degigned
A% beverag. passs werr deveigped. in this cose the relativelv small
Ecale of the israeli indusiry turued out (o be &n advantage since it
efabdled iv to prepare tailer made products for specifi~ foreign

L5585 LONBY S .,

Various production “echniques were described in the scientific
end patent literature. (Bravermann, 1960; Charlev, 1963; British Patents °
934,347 ane $54 343). The Lechnique goft conmonly used today cossists
of disintagra.ing the peel of extracted fruic, grioding i* in a
collold mlli and mixing paste with fixed amounts of Yutce asd othe:
additives to obtain desired finai product. Another method consists
ef disictegrating “hole frult, heeting and pressing mass ¢o separate
secds and theu firishirg a8 before. A comon provles to all these




Yig.1 FLOW CIAGRAMS  FuR CAMNNED GRAPEFRUIT

SEGMENTS
Old Process Present Processes
N\ [FRESH GRAPEFRUIT s
T~
| | Scalding Scalding
R ]
tland peeling Machine peeling
I — e
Lye treatment Hand segmenting Machine - segn enting
‘ ] o T
‘ Rinsing f Lye treatment
—— : [
j‘ Sectioning Rinsing
{_ H ! ,
{IFitling Filling Filling
§ Nt [ 1 -
Exhausting Steam injection Steam .injection
T closing { closing
tCAkxsing Paste:urizing Pastﬂlmzin
T ~ e
Pasteurizing 'F_ : 1
. - T Cooling Cooling
Cooling
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A CoE T T et oAt dre one cteoous oK, e3poatall
10 *tie coliout o =il1 srape. This car be aveided by using closed
sttt owriing eces 1 eitrogenr abtacBiuete of aprlying a proper
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Cmere Teooor Loceovinns aead to orose deink "bascs” 1s based
W WAt u. wotp ang peol Tracmer i, centrifugal separaticn and
Coivntiataot ol slguld portiop to ovitatn the dronk basa.  The
lporten noonerty wi theue bages in their cloudifying cffect, whije
caste Atd co.acr are adivetod accoerding re specific customer
requireweat s, Uoo 0f the problems dn prepavicg theze products was
thetiy relatively juw shel: -14fe due to corrosinn in unlaquered as
well s laequecod zans., Maahedm & Hoenlg (1974) investigated changes

accyrring in etovage of theme sroduccs 28 affecied by type of can and

product.  Storage tamperatucn had the most prounounced effect on
brownine and lacguerad cane had an sdverse effect on this parameter.
Corveosion, as measured by tin dfseclution, was more severe at high pH
and fn electrolytic cans (Fig. &). A significaut decrease in apparent

viecosity was found after ore vear'v storage.

Cenirifugal separation ot tomato and ovange juice Into serum
and pulp with the ciw to I{nprove arcms reteation and hLeat transfer
coefilcients is another exauple of adspting a procams for specific
necds.  Kopelwsnu & Mannheim (1964) showed that by uvaing this method
heat transiev coefficientswere superior and typical clirus evaporators
could 4186 be used for tomate concentration. Pelexy & Mancheim (1970)

ehowed that when applied to citrus this process enabled efficlent

production of a high quality orange concentrate. This is procese 1is
1llustrated in Figure 3.
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Fig. 2. Musalvgé tin content of comminuted orauge at two pH
levele {n different A/2 cana during storage at 25 and 33°C.
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hedein 10 osgeg
LANLel meloma or sVoup Wwere found Ut bhe g plesmant spa

Leorats se expors dten Spel L) varieties wepe Teveicped tut sever.

TOTTCSLON 0 uniaeqUered csun e curred Speradically. Psing car- with

nOTAEl ITuLt cATqQusr soclled rhe deiicite £lavor ofF Pai. PEOTUOT und

‘aubed sevaere browning., An invesiigation into thne caues 2f the

corrosion phenomena showed Lhat it was duc to the Ligh a'r coutent |

in the frufr tisave corbined wilh high nitrate content especially

in presence of {ron compounds . Vacuum syruping procedures were

sdapted for air removal uad prevencion uf corvosion and L:owntag.

The eifact of various Misvsidng procedures on tin dissniution are
depgnatratcd in Table ! (Mannhetm » 1971).

Table 1 Diwsclved Tin vaiues 1a Cans with Melon Cubes (in ppa)

Producticn

dates 5/8/69 10/8/6Y 1248,69 19/8/69
alysis 1 6 1 6 1 6 1 6

date Month Months Monch Months Moath Months Hcﬁeh Honths
Irestment’ v

Heat
Exhaust.ng 80 126 27 18 n 167 281 300
10 min.

at %0-¢

- e S Tl . ol A B S o e G e M A o v . _ u““‘k--u-nmm'“n“

Vacuum
Exhaust in
can 2 min.
at 28" H

-ouo«-—s--l«n---q“- - oy

63 103 34 82 35 119 163 F3t)

Vacuum

Syruping in 49
bulk 2 min.

at 28" Hg

- ~ - 86 146 34 109

A special lacquer which d.d not effect the taste of this product
vas spplied and is now being used succesfullv.




fuiyuganted Vegstablos

Higr rarfcary <ioncards nre o bigarory v o cwo.esdtul food
CHPUTE vregien.  foresio caeate on tleiched poeds 18 e MG LY

Lset an 4 oveecla o ety ter paniiery cobditions in the foo! plant.

In @ drvestlgaiion unco focneos erlocting alerlial counts of

debyeiated ondons we fowad JMat oo ounte juremt 4 oo bntlal load and
opecatieg proccdures.  Pieper washify 7' peeled ) triemed oniomns,

Gxposing toiem to steam arg - pping ihen an dil. o ait solutiom prior

to deying, reducesd the mic-orial load migriilcantly. Microbial counts

sa affected by precessing condftions ave desoastrsted ia Figure & amd

shon & significani Adeer ame of rvta: and colifore counts duriang the
process but 3 rmsller decrezase i mold ecuat. Tigure S shows the
benifit of Jdipping the onleas prior to drviog fote & 7% salt soletien.
Purthermors, the s crobial count ta b2 fingl product decsessed during
storege sapecially st elevared tempatatures (23 or 33"2}& {Purstenbery,
1973).




Ne. of microesgnism

row onign
Pg. 4. Chinge of microbial count duting varivus stages of
onion dehydration.
1 = Bl Pre




No of micresrganism
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scid
0%
brine 2%,
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clean raw dipping 1ot stage of 2nd stege  Fingl stage
onien dehydration of dehydration  of dehydration

¥ig. 5. BEtfect of dipring sliced onions into various
solutions on wuaber of aicraotgm’ian.
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CHOICE OF OPTIMUM CONTAINER Fik PRODUCT

Evalusting the suitability of conventional and new types of
tin plate and ciher coatec netsl Caidd, tor mxisting and new products
a8 well as revieion of cortefne: specifications, are regularly called
iofs The main furctias of the couteiner {8 to protect ite contents,
over a maximum period under prevalling wtorage conditions, withous
impairing the quality of the product or being affected by it.

Corrosion, {.a. tinu and tfron difsviution of the can, {8 an
electrochemicali phenomenon cauced by the formation of an electric
cell. This phenvmenon 15 {nfluencad by the nature of the product,
types of Atecl base plste and tin coating, the prceeace of corrosicm
#ccelerators such as sulfides, eulfu. dioxide, nitraces and oxyges,
proceseing variabiei and storege crnditlons. The old criteria for
evaluating corrosion or shclf-life of canved products was to measure
time required for first fallure of cans 1in a test pack or time for 50%
failure. These criteria are only iadicators es to the snelf-life
of the container but do aot give any indication as to changes in product
quality during storage. Product 18 often found to be unpalatable due
to deterioration in storage while the can is stil]l in good condition
at the ssme time.

A better criterion for following the corrceion process in
the cen and détermining shelf-l1ife which {s used today, is the time
nesded to reach a prodetermined tin level. This value used to be 250 ppm

tin, but recently suthorities in mamy countries decreased this value to
150 ppm or even less.

The corrosion mechanisw in the systes tin can-acid food may
be divided into 3 stages, nawely:

1. A fest initisl stage, vhare the 01l and tin oxides are removed
from the can body and tin dissolutinn starts.
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Agradual dissoluticn of tin. At shis stage rthe tin gives cathodic
protuction Ln tue expoved 85:el. Thir {3 "he .ritical stage which

drtermines tie shcif-11fz of =he can.

Fast diesolution of frcn ard the rvesidusl tin. Thie stape is of
Mittle {mportance, since b rits time the can has reached the end

nf its usefuli life.

&) Ltqel platg. The quality of the stesl as determined by its chemical

composition, 1t» roliing. annealing end cleaning treatments before
coating are lwmporiant parameters and aftect corrosion performencs.

5) Iip gostirk. Ths methods of tin coating are used:

Hot dipped tioplate ~ Thia s dcne Ly dipping steel plate in 8 bath
with moltun tin. The plat> recelvec same coating om both sides, dut
fluctuationa of coating thicknese on the plate are quite high.

Blecerolytic_tin plate = The coeting of the steel plate 13 performed
electrolytically. A battar supervision of coating weight 18 achieved,

Differential tin plate - This is elestrolytically costed plate with a
different tin thickncss on each side.

K_-_Plate - Thic le electrolytically coated plate which conforms
to rigid perforuance tests and has superior corrosion resistance.
Originally it wus defined ar plate made in sn elkaline stannate
bath instead of the normal acid Fervostan process. The main
characteriatic of this plate 18 1ts superior tin iron slloy which
is of even crystal size. K plzte today is defined, irregsrdless of
process, g8 piate having pickle lag values (speed of hydrogen
evolution in MC!) of less than 10 seconds, iron solution

values of less than 20 mg iron and sverage Alloy Tin Couple




(ATC) values of less than 0.0% Alcnz. The latter velue {a the most
importent one und wewsurcs the current flow between s standsrd pure
tin elactrode and the tect sample,cxposed to i*s alloy layer, with
Reasurements boing “asken [n grapefruft julce.

j§

In s test pack wiih commercial stapefruit juice, K pistes
proved to be sigaificantly superior to ordinary slectrolytic plates
with identical nominai costing wveights but from diffarent sources
(Table 2). The AIC test was found to compare best vith dissolved tis
values in the grapefruit juice. In other expariments it was shown that
this test was svitable for cocvosivity evaluation of different medis.
(Lendau & Masnhainm, 1970).
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Tabdle 2.

Propertiss of two types of tin plate end ressits of tin
dissclution in a grapefruit juice test pack.®

Type Saurce Fominal Actual dlloy A7C ISV Pickle Dissolved Dissolved
of coating tin layer lag ¢tim after tia after
supply coating 10 moaths 10 woaths
. st 2%°C at 35°C
(1b/5%) (1b/%0)  (15/8) QAfa®) (ag) (sec) (ppm) (ppu)
Otdinary A 1.0C 0.994 0.0m2 0.177 23 9.25% 18 166
Ordirary ¢ 1.00 0.980  0.083 0.092 25 11.% »” 142
K p 0.7% 0.758 0.114 0. 046 12 3.5 ” 125
| 3 D 1.00 1.096 .09 0.054%4 7.9 5.4 e 111
o ——

* (Landas, 1970).




o Npture of tos rred, -

1. dcidiry, oM, type of product

Actdity, PR w.i tyre of product affecs rhe COrrosion
behav.ior ¢ sie Carestotuct @y an, T?are 12 a0 linear relacton-
ship between pH or :otal e 1dity and th. dhelt-!ife af the car.
Generaily peaking, tne lower rhe PH, the ‘arter the werrosion
Process. lovever sumautimes, 3 rrodact haviag high pii may be

wWOTe corrosive than cne taving low pH (-alens for example which
have a Telalively high pli are moce “ovto®ive thaa cityys
Producte). The corroeion bahavior {s alse depeulent on the type
nf the anion, I, su.iuric, acetic, melonic aed succinie scide

| the tin {8 cathodic ro che iron, whoreas in oxslic, citric,

‘ lecric and tartaric it ‘a ancdic. The presemce of tin fons 1
solution has'i vetarding sffee: on corroston of the can.

2. Tha affegt of cury. Q8100 _gceslarators

Corrnsion accelarators o depolacisres sre oxidimad
substances, which urg esarily reducad by the hydrogen aveived in
the can due to their high redyctien potentisl., These materisle
&re lohibiting polerivation at the tin place - thus scceleracing
corrosion (Chefrel, :954), Many food producte centain netursl
or added depoleriring subatences. These fuclude spray residuas
like copper or sulfides, nitrates irom fartilizters or the water

or sulfur dioxide from #ugar or other snurces. Rffect of sone
o of these addicives is shown g f1g. 6.
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In srudies made in mur lehointory ‘“aauy el a. 1972)
threshold valu:s for :itrate lons a8 aifecting corrosicn wers
found. With 3m headspare the threshold vaive for tin dissolution

vas 6 ppa nitrate, while witk 10 g beadepace thie yreshold value
went down to 2 ppm (Fig. 7).

Precesping varisbles and storsge temperatuse

Processing methods of the product and presence of oxygett are
sxtremely important in governing the products’ shelf-14fe. Oxygen
in the canned food nay de present in the hesdepace, dissolved in
solution or in the product tissues. This is & most importent facter
in corrosion acceleration and therefore filliing, exhaustion and
dearation processes are of prime importance. Deseratiocm, headspece
and proper cooling were shown to affect quality of final product,
Such s grapefruit juica (Bekal ¢ Mamhein 1968) rig. 8. beunt‘tu
had the moat inhtbiting effect in regards to corrosion and juice
quality. A large headspuce had the nost unfavorable effect on
corrosion, color and taste (Pig 9). Processing under optisal
conditiona was found to have 4 significant effeact on shelf-life of
product and corrosion inhibition.
Storage temperature: have a pronounced sffect on product quality sad
can corrosion. ILach increase of 10°C in storsge tamperatures shewt

doubles rates of reaction 1ike brwning and corrosim eccurring in
canned products.

kacivered cons

The reasons for applying lacquer costings to food cans are se
follows:

1. Prevention of blackening of cans due to ewlfide steining. This
"blackening originates from sulfur-emine acids present in foods
1ike fish, meat, pess and corn, '
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Pig. 8. Perceat trensvittasce of differently trested grapefruit
juice during storage st 33°C.
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Tig. 9. Incresse of diseclved tin content of . . fferemtly tr~
gropefruit jul. e during storage at -5°C




2. Preventicn of color ~hauge of product in plain tin cans due to
reduction of color by kydrogen avoived in the can, like in the

case of anthocyanin pigments in plums, or etrawhcrries.

3. Prevention of corroeion {n acid food products wich the aim of
reducing dissolved tim content during storage.

Generally speaking the lacquer serves as a phyeical barrier betwean
the product and the can,thus preventing the interaction of product
vith the tin plate.

Rxopagtise of lacauers

Lacquers are sz '¢ of natural and synthetic resins and
becsuse of their appearance, are often called "golden lacquers'.
Table 3 shows the properties of lacquers commonly in use in the
canning industry today.

Lacquere have to be applied to the tin plate prior to cen
making and vithstand the conditionms of can produntion. They must
adhere to the tin plete, be odcrless and taste-free, free of toxie
materials, and withstand thermal treatments given to the food
products. 1Ion penetretion through lacquers lhouid“!n einimal,

Defects in coating may bs caused by small craters and
impurities in the sheet, scratcies ou the sheet, and dameges during
ceb manufacturing processes. These defacts msy be reduced or eliminated
by spplying & doubdle lacquer coating.

The use of lacquered cens for citrus products in order to
reduce the diseoclved tin content was investigated (Mager, 19’3). Tinm
ceatents of 30-50 ppm and ironm contents of 3 - 8 ppa were found in
orange juite after |30 days of storage st 25°C. This demonstrates that
tin content in a corrosive food like citrus juice may be reduced by
using lacquered cans. On the other hend the problem of choosing the
right lacquer to prevent appearence of off-tastes and browing 18




Tebie 3. Cemeral properties of typicsl cam-liaing resins *
Rating Scale: 1 = good ; 2« fair ; 3 » poor.

Coat ing-type Flavor Flaxi- Adhe- Color Cost Solder Sterili- Acid Alksldl
resin bilicy siom demage sacion resis- pesin-
rasidt~ resist- tamce tance
ancae ance
Acrylics 1 1 1 | 3 | 1 1 1
Alkyds 3 2 i F i 2 2 2 i |
Eporv- amine i 1 1 1 2 1 1 1 )
Ypouy-ester 2 } ¥ 1 2 2 2 1 | 2
Ppcxy phencitc S } 1 3 2 B 1 ) | 2
: Q.ecresino: s 2 b4 3 2 b 2 1 1 3
Phenciic 2 2 i 3 | 1 1 4 3
Folybutediene 2 i 1 P 1 )} 1 3 |
Viny! 1 1 i 1 L) 3 2 i 1

s ' ——

a

Modern Packagieg Encyclepedis 1970.




still nct finalized. Tt io lnteresting to note toat in
orgenoleptic testa che tasters siways prefevad julces having about
20 ppm tin to faices without any tin.

External ccrreosion {s observed very often, on the body of
tin cane and on thei:r ends. Rust stains sven penartate through
labels sometimes.

The limiting factors for protecting the tin cans egainsc axteranal
corrosion arte as follows:

1. Tae coating is discontinuous and timy porss in the coating are
forming electric cells,on vhich drops of vater serve as
elactrclytes.

2. The tin coating maybe scratched and dasaged during can productiom.

3. During procussing in the food plant, the cans ray be chemically
attacked by a:..(ve matarials.

Covditions necessavy for eoréosion are: moisture, acidity
or alkalinity, or the presencs of electrolytes. The rate of
corrosion is extremely slow at dryness. External corrosiom is the
result of an imoroper process sr poor starage conditions. Factors
vhich effect corroeion during processing sre sumerized below:

1. Stexilizstion process
a) Dirty cans ia the autoclave.

b) Pood remsins and rust in the suteclavs.

¢) Water saturated vith oxygem and air in the sutoclave.




2. Stesgw aud water fuc it/

a) Alkaline stram from saits us~d in the water softening eystem.
b) Scale in the sieam boiler, pipes and autoclave.

¢) Coxrusliee saits '5 woling ter ind an execcasive level of

cholorination.
d) Alkaline or acid water.

e) A high level of detergents in washing water.

3. Improper drying of cans prior to labelling and presence of
moisture in carron.

4. Cans closing sod traneportation

a) Dust and dirt on cens cspecially in industrisl cities and in
humid areas.

b) Cordensation of water on cans during storage or transportation
due to sudden changes in tempersture.

a) Labeling on wet cans as menrioned be.oTe.

b) Labels and glues containing corrosive materials or rescting
with corrosive materials.

To overcome external cotrosion, precautions must be taken to
avoid all the sbove mentioned parsseters. Cans should be dried by air
or dvy steam. Storage area should be free of dizt and dust, and
humidity shouid be kept low. Labels should not comtain more than 0.05%
chloride as sodium chloride, and no more than 0.15% oulfates (as sodium
sulfates). Inhibitors in the washing vater mey be used, Thus prevesting
corrosion by either coating the can with a thin olly film, or
reacting with the tin oxide to form a corrosion resistant lsyer.




A comparison betvesn tw; CaLros.ion tahibiltors, g ft warer rinsing and

fteam spraying prios o drying 8a teated fn a stendaid condension
cabinet, are shiown in Table 4. (Me-nhetln & Mager, 1677),

Table 4. Eifect of corrosion inbidbitors on 43 oz tomato Julce
cans in coudensation cabinet.

e

Trea N dayn Na,0f spots on cans
Z 3 10 20
PAG CHELED 510 3 12 18 Pulverulent rusting on
can ends
CHIMBOL RP-4 6 13 Pusty sty and pitting
Soft water rinsing 8 12 Slightly Pulverulent rusting
rusty
Steam sproying 2 5 12 19

Btean sprayisg p}oved te De best of all treutments apparsatly
due to the combined effact of soft ‘'ster rinsing (thr rovdansed
steam) with drying. Use of inhiditors was less beneficial and in
addition the!r applizetion =2 9! ve. teduluel adjuatmeat to vater
salinity.

Improved outer packaging like cortons which prevent moisture
penetration and shrinkable filws ars sow being used.




UTILIZATION OF BY-PRODUCTS

The e-*lcions utilizetion ¢. waste products toto useful
spplications 14 a neceseity not on.y far o -pemlc ressons dut also
from the ercloglcal notar of view. 1n many ~guntrien factories
are being fined for poliuting streass with high 2.0.D. efflueuts
sud disposal of solid vastes hai 8170 becoue 8 difficult and costiy
preblem. A fev czsmpies will sarve to {1iustzate thirs point.

In mormal citrus julce eatraction procedures ouly sbout 502
of truit ts turned intc julce,remsinder being peels, seeds, pulp etc.
Uniess these 60 called "wesnies” are utilised in some fashion they
mey become A grest burden to tha processor or enviroument around the
factory. The mcet commou wolution te this nvoblem ts to press the
peels and obtain "peei julce’ and dry the remaining peel for cattle
feed. The peel juice can either be concemtrated to molasses and alee
be uoed 88 o fead addiiive or fermsated to slcohol or vimeger.
Anether tmportant outlet for peels is their utilization for pestin
aenufscture, hovever, this is & very expensive sud highly skilled
operatiocn and should only be attenpted after thorough feasibility
studies.

Some other products which - an be made from pe :ls besides oil,
sre the flavonoids hesperidin or uerihgin, citrus colore, etc. It is
estimated that sbout 160 products could potestislly be produced from
eitrus fruit s sctual practice only asout 40 products or 233 of
this prtentiil sre being made comsercially at preasent leavisg lasgs
possibilities tor future expaision.

The better utilizstion of westes from tomsto processing plante
ie smother example for this topic. Tomato vastes are betveen S te 'l
of this rav materisl end are composed nestly of seeds and pusle. The
seads are reistively rich in ofl end contain sbout 6-3% on a vet basis
(60-70 moisture) or 18-20% on a dry basis (10% sotsture). The
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conposiction of this ofl ‘. viory similar to thet of soye bean oil and
it could be used as an odible ofl. (Mannheim et ~i. 1972Y,

The problea of deiry wvaste: has besn o concer . of the dairy
iadustry for many years not oniy .o reaffons (t poliuiion, which 1s
& Tecent concept, but Lecause of the losses in product. In ordinary
milk bottling piaats w!'k losmes are catimated to be ] 1o 2% arising
from cleaning losses, leaking packagee, burn-on in hesters ete. The
greatest losses in wilk solids are in butter and cheese
making, being up to 502 in the latter product. It {s estimated that
otill today 70-80 of cheese whey in the world fs discarded into sevage
Or streaws or at best used as hog or cettle feed. However ,whey can
be turned into protitable products as shiown in Table 5.

Table 5. Processun for witey utiliszation.

-

Process Produ.t Use of nroduct Use of residue
Sprey drying Whgy powdor Animal feed No residus
Resting.ftitering Whey protein S8oft cheese Lactose manufacture
(or yeast
farmentation)
Crystallizstion Lactose Drugs,badby food  Animel feed
lonic exchange Demincralized  Baby focd No use poseidle
vhey
Slectrodialysis " " "
Beverse oemosie Whey Further No residus
councentrate processing
Ultra filtration  Whey protein Mot yet Lactose-manufacture
developed
Gel-filtration " " "
Yeast fermeatation Protein Aninal feod Fo residus
~SERCENLTate

Ed

»




Above mentioned product=s are all made commercislly todey and
{n lude only a swall poitlon of products uhich can b produced 48
in the case of citvus wastee. Other poteatial uses include a whole
range of furmentec producta such a: whey vincpr‘. bee~ or alcohol as
well as products such b vitesin i, OF 312. immitaticn egg protela,

soft drinks,lough improvers in breas etc.

Spice plants are an important crop in many deve.oping
countries and usually directed for export. There 1s considersbls
waste in these crops resulting from fie1d damage, rot or dirt, In
these cases the spices are unfit for human consumption 'and are
usuless. Such spices and similar plant meterials can however serve
as raw materials for high value oleoresin production. Oleoresins
are prepared irom spiceg of herbs by extraction with a selected
organic solvent which {g later completely removed from the extracted
product. Oleoresins, therefore, contain all the flavoring and coloring
principles in the vaw material and are very clean, frow the sanitary
point of view, ctgble and casy to usa. {Mannheim et al, 1972), have
ahown that a highly coiorud oleoresin could be made from Capsicum and
red bell pepper wastes in & deliydraticn plant.

SPECIAL PROBLEMS

1n any industry produccion failures may occur. they should be
mmticipated and precautions wust ve taken to prevent thes. I the food
induatry these foiluree inciude piedence of foreign bodies in product,
swollen cans due to nicrobial spoilege or corrosion , occurance of ot~
flasvors from unknown sources, pesling of {nternal lacquer, etc.
Yeilures may be reduced to am acceptable ainimus by using sodern quality
-ontrol techniques and updating know-how by close contact with new
methods and developwents.
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Quality Control

Products designated for e port must conform “o international
standarde and to those applicable in the covuiry which imports the

merchandise. Quality control procedures should be adopted and
include:

(2) Control of quality of rawv materials including spray residues.
(b) Control over auxilliary and packsging materials.
(c) Control of production conditions.

(d) Inspection of final product.

(¢) Conclusions from above and feed-back methods for immediate
corractions.

Above procedures should be adopted in asch plant and be
organised in a special department. Written procedures should be
formulated and chould include inetructions as to vheu producttion
is stopped and at which quality level a product is rejected for
m:t.

In additlon to inplsat quality control, governments must
sxarcise centralized control over ail plants. The central orgemisatisn
should advise in rettine up procetivanm, inepect planta periedically,
take samples for checking reliability om in-plant quality coatrel,
sdvise on forsiga lawe etc. Often it B&y ba necesssary to set wp
Special testing facilities and procedurss, mske Surveys et:.

Sassacsh sad Develesment
Any iadustry must have at its eervice research and developnent
fecilities. In developing countries industries are usually teo emsll

to efford such laboratories individuilly and therefors & central
crganisation is advisabdle.

.




Lesearch aciivities conceraing foods should be Jivided om

discipliinary iipes a4 well as by commcdity subjects. Thie 18 required
in order to provide a sound basis for the work o be carried out,

even though wost Work snould be «f su applied naturd.

The dieciplinary arsas of research should includae:
biochemistry, microbiology. analytical chemistry, basic tood technology
snd engineering and packaging. The commodity fields should be set
up according to the priorities of the local industrcy.

The research program should be set up on 8 yearly basis sod
include wedium-range and lcng-range projects.

In sddition, tue reaearch and training center should provide
the industry with extension mervices as following:
1) Information on new developments (locel and wotrldwvide).

2) Seminars and short coursea on topics of incerest to local

manufactuters.
33 Aid to experts in the industry in procese and product developnent.

4) Trouble shooting including solving spoilage problems, giving

expertise opinion, etc.
5) Assistance inv planning, erection and ruaning-in of new factories.

6) Assistance in surveyeé -elatins to the industry.




£ U M M A R Y

Tha develormen* of & fuod processing industry tor export
deponin o the avatlebility of suitable raw Sateriale, pachsging
Raterials, vtiltities, trinspotation and trained Banpover .

In order tc ensure the quality of the agriculturai rav aaterisl it
18 uecesvary to produce them st induetrial crops. Direct contact
between grovcr and produce: 1w necesssry and detatled specificetions
sad acceptance porsedures sze recommended.

While procass equi~ment and techniques zen de imported fres
abroad their sdaptation tc tpocific needs 1s often called for Preocess
cﬁolen should be up-to-date but should mot excesd tequitenents a8
regards sutomztion and sophisiication The sanitary tis cem is stil)
the most widely uscd :ontainer for processed foods. Careful specifi-
cations should be wurked out for this item aad they should bde
reevalustcd Teriodizilly. ln order to sssure maximus shelf-life cate
st be taker to prevent both internal and sxternal corroeion by weing
all available means. These include reducing concentration of cerresien
s.celerators, zhoicc of proper contsiner composition and coating,

careful adherenice to good procesting practices and proper storage
coaditions.

Etficler: transformstion of westes into useful by-products 1is
important from the ecological ae well as ecomomic poing of view. This

can be done by turning wastes into feed products or by recovering seme
ainor constitutent for foods.

Rigid quality control procedures are required to achieve
high snd even quality of products designated for export

Finally, findustry must have close icies with r-search organise~
tions fou inicraation o new developmante for pro-«ss and product
developnent, trouble shooting and aseistance in piasning nev veatures.
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