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P R ~ F ib .Q E

The paper discusses, in Some detail, few methodS

for the pr-e aer-vc.t Lon and stor-age of some food

crops, at the dot1estic and farm levels.

It is hoped that tho methods presented would be

found worthwhile.

B. L. LAR'lliY
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IN.\.t1,GP:;J.C11 G N

Ghana, like most deveLoj.Ln., L;vl,ntl ies, is in the process of

industrialization. AS a r-esuLt ),J) i18 ar-e leaving the food production

areas and are moving into r.:;.~LH;3"ilt-r-e industrial opportunities and

the possiblities of a better Li.f'c ,J~:ist. This dislocation of popuLa sd.ona

means that improved methods of food production, storage, processing and

distribution are required to fe::;d noc only the already located urban

population, but also to feed those \rithdrawing from farming occupations.

Moreover, most' of the rel(~tivcly small quantities of food crops

produced by those who are left behind on the farms, is lost tbl!ough. u '-'

poor and improper stornge and processing. A suitable technology is there-

fore needed in the storage and preservation of these food crops in order

to maintain these human populations in good health throughout the year.

PRINCIP1l!;S OF FOOD PIlliS1RVATION

•

The Object ~f Preservatic~n;- Lit; object of preservation is to take food

at its point of maximumpalataoilh;y dld nutritive value and keep it at

this stage, instead of a.LLowi.n , i c ·coundergo natural changes which make it

unfit for consumption.

These changes are partly due ·Ci.; r.c ti on of enzymes in the foods, and partly

to· the growth of m.i.cz-o-oz-gan.i s.na c:Jld;l.Llin<l~ihgthem.

T. understand the principles OJ.. ;.r-cservation it is therefore neces sary
to know something of these f .ic tor-s ..ue. how they may be eohtrolled.

Enzymes: These are compLe.c ch.cu i ccL sube tanee s which corrtr-oI es~ential

metabolic processes and they .11."'0 ~):.. (;;i.;cntin all living or-gand sms and t~~sue~.

Bxamples of these a.tions may be seon in the enzymes which bring about the

digestion of foods in the alime11t.:.ry traot of animals and man, as well as

those which act within the cells 0:: -che body. Examples of enzymic a.ttifn in
plants are. the browning ~f cut surfaces of frui~s. on exposure Iii) air a~d the

changing of peotin of pe..£o a.c.1d in over-ripe fruits. hnzymes are pel"IIlan-

ently inactivated by extreme he~t but moderate warmth inoreases their aetivity.

Extreme cold prevents their action temporarily but generally has no permanent

effect once the temperature is allowed to rise again. Heat processes suoh as

bottling and canning, which use various time-temperature r~ation&hips,.are

bh~~efare affective in this aspec~of ~ese~ving foods and the products ea.
be stored a.t; room temperature...·.

.•..••/2
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DGG}) freezing temperature are ef'f'eo-td.ve in inhibitinG G.l(; !llc..~Jority,of

enzymic ;cctions but temperatures above this are not ef'f'ect ivo , l.ence changes

may occur dur mg the processes of freezing and thawing. I'hi s i~ p~rticularly

import.::mt _L;'l -JGlsetables where off-flavours may result, .lil,J iJJ. -l;llis reason

vegetd.Jl-:")3 .rc umerally bLanched mostly in boiling watdr,.J'::::olC ireezing

to m'i rri.n.i z c ur.de sfr-ed a.ct iv i ty ,

.j.ii9-rp-pj-_J-,.<,ni~:These are minute living organisms pr-esorrt in all normal

sur-r-ound.i.n.,sv.h i ch are capable of' Jrowth and muLtiplica td.on uW::E.;r sui table

conditions. 'l'llE; conditions are gener-oLl.y fulfilled by storc;cl. i ocds of all

kinds, '.n~ it is therefore nece sscr-y to take precautions to _J".'ic.;nt the grow".;h

of the or :;o..nismswhich would result in spoilage of' t'ood.stuf'ts ~_;:;ucould

endanger the health of the consumer.'

li.lthou&~ some of these micro-organisms constitute d. )o-cen ch,.l hazard,
or medically such substa.~ces as

eommeroiall.y,Lothers are of very definite value in producin~vcr:c-t:p.rJ and penicifi.n

Micro-organisms which are important in food spoilage are dLvi.dod into three

main groups: b~cteria,' yeasts and moulds.-

Bacteria are Single-~110 organisms, so small that they ere visible
are

only under the microscope bu capable of very rapid multiplication, and the

colonies of cells thus formed may be seen with the naked eye on the surface of a

suitable nutrient. BaGterial spoilage of food i~ sometimes diff~ult to

detect. 'i'ilis is because not all bao ter'La produce gas, so tlio.-i;.'. pr-eservdng
jar may r emai.n sealed or a can \lblown) aJ.thougll usually t~10 corrterrt s have a

sour slllo_L1_nc_hili shy appearance. Some bacteria are ,apable' 01 )rodu ctng highly

r-esi st.urt ccl I s known as spores and in this form can s ur-v.Lve_,.QVG-seconditions

which ',icu_L_ d8stroy the normal bacterial cell.-
o ~ILThe '11 -Jor-i ty of bacteria grow best at temperatures betvce n 70 F to ,...Yj!'

(210C to )JoC) but are destroyed at temperatures near t£18 tJoilillL, point Of

water 21L~ (1 OOoe). Exceptions are spore-forming or gan'i s.as v.hi ch may

survive ooiLi.ng for several hours but are readily destroyed Jj -G0lilperaturei

in the r-J~ion of 2407 (about 115°C) for which a preslIUre cool;,:l:r is neoessal"Y.

Refri,,,.:.;;:-<-.-cionslows down the rate of bacterial growth consi cor-ab.Iy,

and deeIT-f.r(;(!z.ing inhibits it completely, but neither of chesc cold trea~

mentis has '-~n.y permanent effect and organisms subjected GO eila.:l ,;Guin to

multiply again as soon as they are- returned to a suitable -i;e.tl)"r~.ture••

.
• 0 ••••• 3/
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Many 0 l;.10r l<:..ctors also influence the growth of bac ter La ~_Ylc:..',h-Y be

used to ..;...;sis-cin the pr-e ser-vc t i.on of foods. Such growth is inhibited

by the p_C~SGllC8 ci high conc entr-u t i on of salt or sugar. In .ci.c. :myoundings

the majori-cj 0';' b: ct.er-La Lnc Iu di.ng the spore-forming or-gan i sa s , ':.i \;! unable

to gro,ij ~.ll uuLt i.pLy and are rr are easily de stnoyed by he<.1titlu) • o; -Gllisreason

they rarely :;.-,xlzinactive in bottled acid fruits, though cney "i__j- c.iuse

spoilage of less acid fruits such s tomatoes and vege tab.Les , »c ccuse of

this all low-acid foods must be processed at hi.gher temperatures <md for longer

times to ensure that the bacteria present will be destroyed.

Among the most important bacteria which can cause food po i.soning are

SaJ.monellae, Shigellae, Staphylococci and Clostridia, all of Ylhich mt'-y

oontaminate food from mil, other surrounding and from the hands of food handlers.

Many other bacteria may be present and capable of development in stored

foods, but in general these are non-pathogenio and are import~nt only in so

far as they cause vmstage of food~

The Jc.:.llllonella.-5higella groups of organisms are the cause 0:1:" typhoid

fever, dy so.rcer-y and simUar disease. and it is the living or~-,c.:.l1ismsthemselves

multiplyin ci ~{ichin the body which ar responsible for the ,li-.;s(;",-se. 'J.l1ese

or-gandsms cc-e :i.'c.tirly easily destroyed by hea t , so the nor-na I ):C'OC(;:';~8S of

preserv2~io;1 ,_:L-O adequa te provided they are carried out, ef'f'Lc i cnt.Ly,

Staphylococci produte and liberate a toxic sub stance d'_l:;,"'L<-l;~-_eirgrowth

in foods, :'_il~ it itS the ing~4on of this toxin, rather tn1~1 (;,1-: ~_ctuul

organisms, ,;.1lCil ccu ses food Poisoning symptoms. The toxin' is l'l;L.-Cively

stable at ~li,::;:~'C"-h11JC,,raturesand is not destroyed even by bdil;j.,lc" so emphasis

must be ,?L,ccG.on IJrevanting, {7'owth.of the organisms and production of tox~~ at

any stac;8 ~-"\"E'-,-ilG i cod preservation. ,ilmongthe Clostridicl, :;~.;:AEulinium is the ».os

most Impor-tun t e.s it produces an extremely ,dangerous and 18th,':.lcGxin. Like

Staphylococci it is ver:( important to destroy the organism r:,piu;y ':',1 .•0. prevent

tl;leir growth at any stage,. but the difficulties are incre lS<jJ. Lei Ls case by:

the fact tm..tCl, baj;ulinium is a spore-formill6 organism.

Ln vieYI of this,' numerous exper-Iment s have been carried OU'C Lo ascertain

safe processing times ensurinB des~ruction of this organisn durinc bottling

OY eanning of various foods! Ip ,fact pr-oces smg time-tempere:ture relationships

in_ea~ing and bottling ~ ba,&6d ~ values suitable for the destruction of '

~~, or~anism.

I,
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Yeasts: Although Lar-ger- than bacteria yeasts are microscopic,

uni-cellular organisms which are ubl.e to multiply in a number of foodstuffs.

They grow well in acid conditions _lld are particularly active in fermenting

sugars. Certain yeasts may @,TOi: L1 food containing 60 per cent sugar or

even more, so they are Lmpor-t.arrt in th·; spoilage of jams, syrup etc , , but

the mc.j or-d.ty are non-pu tho gerri.c,

Host species of yec st ':::,I8 re,;.d.il;y destroyed by heat, 140D:F(600C) for a

few minutes generally being sufficient for this purpose. Some species are

also inactivated or destroyed by deep freezing. There is therefore little

difficul ty in destroyli::ng yeasts and t~ley ar e more important in re-contami-

nation where a product is Lnade que.t.c Iy protected, may happen in jams.

Moulds: Like yeasts, the Lla.jority of moulds are sensitive to heat and

are destroyed by }O minutes at 140~ ~60oF). One mould Byssochlamys fulva

occasionally found on fruits, produces spores wh.ich wi ths tand heating up to

30 minutes at 190C)f(88°C) and la~cycause breakdon of bottled soft fruits.

Mould are inactivated at deep-freezing ter.lperatures, but like bacteria the

effect of cold are not permanent.

Very few mould produce d.i.seuse in uen , and like yea st s their importance in

food preservation is due to s90ilage of the food rather than danger to the

consumer.

From this brief survey of the )roblems involved it can be seen that, to

be effective, food preparation and preservation must be carried out as rapidly

and hygienically as possible us i ng, good quality i,laterials, and the heat prooe sses

used must be suited to the concerrcr-atzi ons of aci.ds and other substances present

in the food. Where deep-freezing is used great care must be t.::tkento minimize the

length of time the foods are kep i1t room tempera.ture, both before and after the

freeZing, as tne process itself excpts practically no sterilizing effect.

METHODSOF Pfu;8r.HV..iTION

Vnlenpreserving fruits erid vegot .b.Le s it is essential not only to

destroy these at:;ents but, wher-e no preservative is added, to prevent the entry

of further micro-organisms durin.::; ctorac::;e. This is done by using .•.aeuum closures

in j2.rs and cans and by cover-Lng full-sugar jam surfaces vri th waxed discs •

••,.••••/5
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HEATPROC.t;SSING

Bacteria, yeasts, mou.Lds can ",II be destroyed by heat. Heating

to appropriate t.e.aper-atur-cs in sui.tx.b Le containers is therefore, one of nost

convenient method s of pr-ese.cvi.ng, 'l'he correct regulation of t.emper-atur-e is of

no use unless care is taken to see Lli.rt cans or bottles are securely sealed so that

unsterilized air cannot enter. If there; is e. leak, however , minute o.ir will be -

drawn into the container. \111ent~li" llc,.p,)ensmany air-borne micro-or2,anis1J1Sare

dr-awn into the container, z.nd on developing, they render the contents unfit to eat ,

Most bacteria, yeasts and moulds grOi"l best be tween 70°C and 950F (210C dO.
&~1they multiply rapddly if the preserving of picked fruits and vegetables ~ 35 l)

delayed Hithou t sui t.abLo conditions such QS cold storage being taken. Ordinary

refrigerator temperatures cannot be uso« for so doi ng for although they hi ndr-r- +.rp,

grovrth of mi.cr-o-organi.sras , they do not destroy then. Tne method s of pr-eservat i.on.•

especially the time-ter.J.perature relationships, apply to normal fruits and vegetub Le.:

not to those heavily infested vrith micro-organisms. If these time-temperature

relationships are increased arbi tr<lrily to preserve such nor-ma.Lproduce it could

result in mechan.ica.l br-eakdovn and loss or' flavour. The processing times and

temperatures strenglhh of preservatives norrnc.Lly used c.re the lowest found to give

adequate destruction of nncr-c-or-g.andsm v.h i.Le producing the best flavour and

appearance.

BD±tlins: In bottling prepared food is packed in containers - bot tLes which

are heated to destroy spoilage orgclllisn:s and sealed to keep out other n-rmmi Sr.1S ,"""-

air •. The heat .inactivate s the mi or-o-or-garu.sms and enzymes pr eser.t in f'ood,

Mosk of the air in the cont&iner and in the food itself_is drivon out during

heating and is kept out thereafter by t.rie ti'sht sea.I that i's f'or-med, If air is

left in, the top layers of the f'ood El&.Y d.ar-ken br::clually because of cxi.da'ti cn ,

Such food is not dangerous, but it does not Loo-k; bood.

'i'he t.emper-atur-e s required to sterilize different foods vary. For safety, the

heat treatment must be ri;;ht fo:..~a. part.Lcuf.ar-Ly food.

Fruit. Bottling: Bottles:- T,w types of bottles are in: general use for hone

preservation of fruit - clip bottles and scr-ew-band bottles. 1'11ecli~ bottles

nsu&lly have Lacquer-ad tinplo.±o or o.luciniui:l LaIs vrhi.ch are separatecl f'r-omthe nee":

of the bottle by a rubber ring. Durmg pr-oce ssing ·(.l18 lid is ker:t on by a meta.L

spring-clip. As the contents of bottle become hot, the spring a.lLows the lid to

lift slightly so that air u.nc. sbeam Clayescape. i'-hen the bottle is cooling 20vm..
the clip ho.lds the lic1 firmly in poaatri.ori,
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while a V:l.CUU,,!.i.,:; lorming.

There 2rG v ',rious makes of covers in metal or t:!,lass wi G.1 r~e I _,,:': hands

and clips which C2.nbe used in the same way as clip bottles.

Screw-band oot td.es usually have glass lids and flat r-uooor- J.'i~lGL or

meteJ..lids with a fitted plastic gasket replacing the rubber r i.n', __110. ,.re

supplied with screw-bands made of lacquered tinplate or of a.Lu.n i.: litem to

keep the lid in pl2.ce. The metal band is screwed on to th8 bottle rather

loosely during processing and air and steam can thus escape. Dmaediately

after processinc; the band must be serewed down tightly as possible, so that

the lid is held in position until the vacuum is formed by the cooling of the

contents. The b~~ds, particularly those of aluminium, are apt to scratch

slightly "di tIl cons tarrt use, and unless care is taken to provide 8c~C~1bottle

with a band tl1.,-L; ;: its perfectly there is always a danger of .i :i:".lult~isC.lI.

Thin rU')llCr :rinL,s are al,ways inserted between the bottle .__.id -crl~ lid if

there is no fic'ced Gusket, and it is essential to examine these ril1L.s very

carefully bef'or-o use , Perj,shed rings, when stretched, will ;lOG .:-ccu:cnto

their Qrgin~tl si ze , and they ~ho1J.ldbe discarded. It is not _cJ.vi['".~)leto use

the rings mor-e '(;11"n once, but if ijnused they can be kept f'r-o.n0.1<.; :3\), son to

another ,tJrovicl",d 'Ch8Y a»e not eXPQ~edto light or heat. 'l'h~ ::.1,:".;,cl.ou Ld be

soaked in d2.r.it\r.Gu for about * hour tbiln dipped in boi.Lf.n: r .!." •.• .; "l~pil;f1+p'

before use.

Examil1:-:~cAo!-l.of~bottle§ Qr jar.jJ Each bottle or jar must be u:.,_I.lined

carefully bef'or c use, The r~ around the neck of the ja;r, Oil ,!.<.1C~l'[;liE; rubber

ring fits, shoul d be smooth. If ~t is chipped in any way t.ne .i-__r j',:us-c U8

diQtarded. So!aetime~ a ~~t r~dge occurs which can be filed J.O-;;i. 'co bive

a flat surface.

The rim of the gJ,as~ .~ll$4ou~ also be examined. Lids 3.re ofcvu chipped

sl~ghtlY when beang remQved from a sealed jar, and if these chi Y\'~p.(1 lids are

\jsed agai,n it will not be POij~~b.e to obtain in airtight seal. i.s a further

test, leaks can sometime, be detected by filling tihojars w:tth rl,::.tor.,-~fi:tt.ing

bu .~G·~rubbOr, band s and lid~ ~th either screw-bands or clips and inverting

the ~ari on dr~bo~ Theoe ehouJ.d not leak after a few ninubes•

........ ./7



- 7
Metal oovcr s can be reused provided the lacquer inside is int ..cc and

the or-Lgd.naL S.1,,~)8 is retained .•

#ash:bn.....i"c.~~(;,.bpji.!~: Before filling the bottles they must 08 ,,<._5}:cd

thonoughly, ,:ic:'! ~ bottle brush if necessary, to remove any dirt, ..nd then

rinsed and l'.l:.:t 'co drain. If they ar e very dirty, after Wd.S.1i:l.J °cu;:, shoulZl.

be put in a ~':'11vrith a false botton, covered with cold water ";1ich as br-ought

to the boil :..:10.boiled for 5 nrinutes, The jars are then r-emovedand 18ft

to drain. Itis unne;cessD.rYto dry thebottles as the fruit slipG into

position mor-eeasily if the inside is wet.

QualitY_.Q.fFruit: Only fruits of good quality should be uce.I , beceuse

processing cannot make a good food out of a poor one. Fruits should be fresh

firm, ripe and sound.

Slightly imperfect and less uniform but sound fruit and supluses of fUliy

ripe fruit can be used to make jelly if pectin is added to them to help £onm
the gel. Juices are another way to use large, small or mishapen produce.

Sorting or cutting to provide pieces of similar size and maturity in e~ch

pack improves tJ.lO <;.uality because they process uniformly. Somef'ru.ic s

can be peeLe d -Cor emove inedible parts. Peeling also helps -CoeLi, i.k.te some

of the micro-oi:-.=:;.:.nismswhich may be present on the raw material.

Preparin.G.htt"!3~.§..yrup:Fruit may be preserved in syrup or in.f<:.ter. Both

are successful, but fruit which has been bottled in a solution 0" suu.r and then

stored in it l."'orsome months is of better flavour and colour Cd_.ll tl1c.t preserved

in water. .the one dr-awback to the use of syrup is that it C ...•llGC3Cl\6 fruit to

rise in the cotc Le s, which is rO-the:.:-det:::-ime::.talto its appe_1.r'::'ilc..;,out this

is more bhan cool)ensated by the greu.tly improved flavour.

The strEm::;tl1of the syrup can be varied a~~'),:,ding to indi vi.duc.L taste: an

average proportion is 80z. sugar to 1 p.int water which bives-lo)out i.~ozper

lb. of fruit bottled (normal pack)~ For tight packs a stronger nyrup is

recommended as a relatively sma.Ll er 1UArlt::'7-Y wi.Ll. be used. G-r.:1i1uL.ted or

loaf' sugar should be used and may be added to half the quantity oi'o",-cer; when

dissolved, the syrup thus made chould be brought to the boilin,3 )oii1t, boiled

for one minute and the remainder of the water then added. 'l'his :,\;:;t:lOcl. saves

time in waiting for the syrup to cool down. If there is any doubt as to the

wholesomeness of the water supply, all the water used should be boiled. If

the syrup is to be kept hot for long, a lid should be placed on the pan to

prevent evaporation, which would alter the strength of the pack. If' the

sugar is not very clean; i..t Oh~'11 (1 ,",p "trained through muslin or cheese cloth.
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Gold-sill syrup or honey can be substi tu ted for sugar in making the sYrUP,

using equal weights.

PackinL~tles: The fruit should generally be packed tightly without

bruising, filling the bottle to the top before any liquid is added. dhen

processing Method I (i.e. Slow \;ater Bath using a Thermometer) is used,

however, if pr0),-,red the fruit and liquid can be added alternately until

the bottle is ,!tlL,,,;; t ul L; By this means a better proportion 01 SJTUlJ to

fruit is obt.a.incd , If a bottle is filled to the brim with soft i'ruit it
is eften diffici..ll<~ to add sufficient liquid or to get rid of tric))o(] i::.ir

bubbles. A 10;1.~; 'l;lJin packing stick with a smooth, flat end C..111 b o used

for p.Lac i.ng ;;.~0 iii..'.it in posi t10o.. It is advisable to note t..ie '~U"':'iltity

of frui t and liquid F:.cked into a jar.

The Li q.iLd ,,1<,,) be added before or after processing. Cold DocUes

should be ~l.l.ce(~ .11l L. basin 1m a plate or a tray but bn4. bo-:;tlc::;ll'S~c;be

placed on wood. Just before the syrup i:J poured over the frui t (;.1<-; r- bber-

ring, pr-ev iousIy di1'red in boiling \fa ter should be fitted on. L' c. flat

ring is used c~x\.~si.ouLd be taken to see that it is lying qui t;", flat.

The bottle should 'je given a quick jerk by a movement of the .r.cL.it 'co

remeve as many air bubbles as pe ssi.b.Le, Having done this, t.ne a.Id.it Lon

er a little mor-e syrup may be ne cessary, after which the lid S~18Lll~~ ;)8

put on the bottle, f'oLl.ewed by the clip or screw-hanrl ••.t-.~~", ,", rv p';;"'.r~l.

It is essential thClt screw-bands, when placed on bottles before p:::'OC'::b"'~HOJ

should be 100 sened by abou t a quarter turn to allow a' rand s-ceai;l to

escape. Failure to do this may cause the bottle to bur.s t ,

~oc~~~i~

Which bottling methed is used will depend chiefly on the type of

equipment available three meth~ds des~ribed here. Met~od I and II are

water bath methous , whi ch strongly recommended for reli.-'1.ble r-esuLt s "..nd

economy of fuel. 'l'hey require pans deep enough for the water co cover-

the jar. AGenodIII using a pressure cooker is very quick and econoni ca.L

ef fuel but sof'f f ru i ts may look slightly overcooked.

Method~~~.l.o:\(._i~.<:-'LerBath using a thermomete;:,.: A 1~.rl"° s=ucepan or a

similar vessel t'or hez.ti.ng water will suffice, provided it is dee:LY:~enough.

Whatever tY1Je OL vesseL is used it should be prov::'ded with a I'..1lc8uottom
t

as bettles .nust HO\; touch the hot base of the pan.

",o.c.,.--",9/
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J). wire frame with short leEs or strips of wood nailwl -\fo '0 t.~ ~ -\~\'Ls.:
Lorfl.\ten scr aw or a rough eIoth
fashioni will ans zer' ·CJ.·,E: purpose. The bottle s should be Qn; r4.~ GovC:. .•:GU

with water, so t.ha c ~1:L _r r t s are subjected to a uniform he rt , if, 110H-

ever, the bottles c ..u.ot be entirely submerged, the water sl.oul.d cone "lot

least to the shouLder .:D.C'. the sterilizer should have a very tight-I H-cinG

lid to prevent the escape of steam. A cloth placed under the lid .a...•.y

help to make it fit well.

For good resell cs ,_ '~~iermometerreading up to 212°F (100°C) is of

great assi.stance. V 0:" j<::.n;mak.i.ngthermometer should.::,read up to 230°B'

(110° C). The then.loci:;l;0l- snouLd be checked ooca s.i.ona.Ll.yto see i:c'"i l; :..e":_0.S

212·F (100°C) in boi.Li.n., v.a te r , If this is not so, the d.ifferencp. hAt-.leen

the higher r-eadi.n; _1.;lC~ 212°F (100°C) must be added to any required

o ( c)temperature, and t;.e dif aer-ence between 212}' 100 C and a Lcwe.r r-eadi.n.,

must be substracted from it. During heating the bu111of' the -':;her,;l0:.10eer'

should be immersed in the water surrounding the bott:.9s and ~.n smaLl,

sterilizers it is convenient to have a hole in the lid. t'.'lro1.:ghwhi.ch .'.',~U.l.J."-i

thermometer aan be passed, s. that reading may be taken wi"':.b.0'':'+. re4:oving

the li.d .f the vesse.lrlmth~ tQlL11)eratureof too water shoul.d :"\0 raised §Y'':1duA.J;t:>
to r-each 2-t least ~30""" 5;,oC) "in one hour and the requlrod +emper-a'tura an "~1.( i..1

If the water is heated t~o quickly the fruit will probably rise in

the bottles, and longer time must be given at the maximum+emper-atur-e

to allow the heat to penetrate the centre of the frui 1:;0 :SClng'3rt imes

are needed when usi n., L,r'ger jars.

Vlhen the botc Los have been heated for the required times, they s.iouLd

be removed from the ~)<~ll 01' boiler. In order to take Gut the bottles, 'che

water in the pan 0ilO,_~l(1. 1)(. baled out until the necks of" the bottle s ar-e

above the surface ,.;.,u;. they can be ta.ken eut with the ax d of .'>. clo ch,

If screw-band bot.t Les :...v.ve been used. the screws should be tightened

immediately each bOGch is removed from the sterilizer. The hot bottleS

should be placed 0,1 ., .voode n table, as they may cr-ack if placed in d. cold

sink or en any ot.rer coLu surface. They should be left '..:'.r..d~.s"'A;:rbeJ.over-

night.

Method II. J<..nc\ oiv..-(;GrBath: This method may be used Lnstc.i.I of

Method I when ther3 i;:, no thermometer available. The t.emper-atur-ea ;iVCd

are therefore for Ci.1_' i,.,uiC::anceof those who prefer a more ac cur ate .10 l,£:,00.

A pan should be l.lsecl,hich is deep enough to iu"llIlersethe bottles Ln iid.te.l:' -

when standing on a false bottom, as in lilethod I.
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The warm bottles are packed rrith fruit and filled with hot syrup

(140~ or 600e), covered and p.Laced in the pan of war-mwater (100°F

or 38°C). 'I'he water is then hcat id to si.mraer-Lng(190°F or 88°e) in

25 to 30 minutes and. held at si:,l:lcrin2; point for the required processing

time for that fruit. Additional ti:~e should be given for large jars

of 2lb capacity. At the end of the »roce ss the bottles should be removed

from the pan , scr-ev-band s tight cned and the bottle s left to cool.

Method III Pryssure Pan: A pr-cssur e pan may be used if it is of

sufficient depth to take a pr-oaer-vi.ng jar and has a (;uage or vreight

control to enable 5lb. steam pr-eser-ve to be maintained steadily. The amount

of water in the pan should m.easure at least one inch depth before the rack

and bottles are put in.

The fruit is packed in warG bottles, boiling liquid added within

inch of the rim and the rubber rings, lids and clips fitted. Vfuen

using scr-ew-band type jars the hands should be loosened by a -quarter

turn. The jars are placed on the r-ack in the hot pan, the lid placed on

,nth the vent open and the pan heated until steam appears. The vent

is then closed and pressure brought up to 51b. per sq. inch Lni.no t less

than 5 ninute s or more than 10 E.inutes. The pressure is maintained

at 51b for the required time after uhi ch the pan is removed from the

heat and left for 10 minutes befoie opening and removing the bottles.

This 10 minutes cooling is ifJ.portant as during this time the bottles

are still processing.

Any scr-ew-bands should be tiGhtened when the bottles. are removed. and

placed on a wooden surface to cool.

Testing Filled Bottles: ':"lhenbottles covered va th Slass or metal covers

with rubber rings are quite cool, preferably the day after processing, the

clips or screw-bands should be r-emovedand each bottle carefully tested

by the lid. If the lid remains firil a vacuum has been formed. If the

lid comes off, there is probably a f Lavron the r-i.n of the bottle or on the

lid wher-e the rubber ring fits, or 'G~1e rubber ring itself may be faulty. The

flaw should be found and remediod. If several botcles are unsealed they

should be reprocessed. (Except for Method I the liquid must be poured off

and heated aeparately.)
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If reprocessing is noc convenient or if only one bottle out of a ba tch

is unsealed, the r'r-u i t shouLd be used as soon as possible. For con-

venience, the scre'l-u,-Il~~Smuy be replaced on the bottles during stor u.;e

but they should be rJ.)')oc on the inside with a little oil and should.

be quite loose. I'hi.s liill pr everrt rust and will obviate the di t'f i.cuLty

sometimes experienced .ir; 'LLc:irremoval. The clips should be stored

for use during anothcr' season and should not on any account be r-epLaced

on the bottles because if Left on for too long they loose their resi-

lience and become useless.

Storage-: Bottles of fruit should be placed in a cool store, a.id

if possible they should be protected from strong light which is harnful

to the colour of the fruit. To open the bottles, insert the point of

knife on the rubber ring and very gently lever up until a stream of

air bubbles enter. To remove the lids allow the bottles to stand in

hot water for a few minutes.

B~ttling Vegetables

Fresh vegetables ar e avail.able more or less all the year round

and in consequence -Choir preservatif'n is not generally so necessary

as is that of fruits. Further, the bottling of vegetables is a more

difficult process and :nOT'G elaborate equipment is necessar-y, For these

reasons the preserva Cion of vegetable s should not be carried out exten-

sively in the home a.id the practice is not recommended except by persons

wh~have the necess~rJ equipment and are skilled and experienced in

its use.

All vegetab.l es ..lu.j' uc. hee;.vily contaminated with soil organisms,

which often .incIude c..e uos t heat_resistant forms of bacteria, and

unless these are killed during sterilization they may cause spoilaC;e

of the vegetable s L1 tile bottle. Amongthese organisms: may be Clostridium

botulinum, the spores of whi ch , if not destroyed, are capable of ddvelo)int,

and producing in the food a toxin causing botulism, a fatal food poi.soai.n.,,

The toxin may possibly be formed withou t obvious spoilage of the co.it cnt s

of the bottle.

Acid foods, such as tomatoes, inhibit the growth of this or'ga.ri.so

and prevent the formation of the toxin. Sueh foods can be processed

at or near the temperature Of boiling water •

•••• •• 12/
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With non-acid foods, such as peas, beans and paa cui.ca.Ll.y all other vegetables,

the temperatures obtainable in 5tG~, pressure cookers, ,mich are always

used for sterilizing vegetables in commercial canneries, form a necessary

part of the process for vel,ci;ai:.'le bottling and ensure that no subsequent

bacterial growth will take place.

Quali ty of vegetables: 1m::; vq;etable for bottling must be freshly

harve sted - young, tender, f i.r-u and unwi.L ted.

The vegetable should be sorted cr cut to provide pieces of sinilar size or

maturity. Vl'herenece s aar-y , tllGY sriou Ld be peeled to r-emove inedible parts

and to eliminate some of the or-,:;o.nisms.

Bottles: As the bottles have to withstand high temperature, they should

be of good quality and exanri.ned for f'Laws , They should also be tnoroug..hly

cleaned before use.

WaShing: All vegetables should. be thonoughly washed in clean water first

of all. Root vegetables should be scrubbed to remove all traces of soil and

then rinsed.

Scalding: After pr-eLirm nar-y wash.ing and trim,ling, vegetables are scalded

or blanched in boiling \iater and dipped in cold Hater before being packed into

the container.

Packing the bottles: .Thenvel;ctcibles are filled it is a mistake to pack

them too tightly. The boct l.e s should be reasonably filled but not pressed

dovn, Most vegetables are packed to ~ inch of the top of the jars and then

covered with brine.

Starch vegetables need a01 C hr.ad spacc because they sweI L during

processing.' It advisable to leave an inch at the top of the jars when packing

corn, pe::ts, beans, lima beans anLl.sweet pototoes.

Brine: Salt water is generally used as a covering liquied for vegetables.

Recommendedquantities are ~ - 1 oz to 1 quart of Hater according to taste.

For peas, sugar added up to 1 oz per quart arapr-ove s the flavour.

Sterilizing: The sterilizinG of bottles in a pressure cooker fitted with

an accurate pressure gauge must be carefully done otherwise there is the

danggr of cracking the jars or losing most of the liquid from the bottles.

The following instructions shouLd be observed.
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1. If' bottle s vzith scr-ew-band s are used, the scr-ew--bands should

be loosened by a quarter tur-n to aLl.ow the escape of air before placing

them in the cooker.

2. water should be pour-ed in-co a depth of 2 inches over the bottom

of the cooker. The bottles should stcJ.ndon a wooden or metal rack. They

should not touch one anothor- or the sides of' the cooker, as the bottles

might crack.

3 •. lU'ter putting the bottles in the cooker 'viith the necessary

amount of water and ser-e .Ln., on t1:e coger, the control valve or vent

should r-eiaa i.n open until SGG~".l escapes and then it should be allowed

to steam for 7-10 m.i.nut.e s in orcler to CArpelthe air; it should then be

closed and the pressure aLl orred to rise to 101b by adjusting the heat.

This pressure should be Llaintained for tne required sterilizing time.

Fluctuations in pressure should be avoided.

4. At the end of the processing the cooker should be 3.110\'ledto

cool very gradually until 'che pressure I'6C;isters zero (ore or 2120F

"~r 100 C). The control valve may then be opened to aLl.ow air enter

after which the lid may be unf'as tened , If bottles with RC""~'T-hnnds

are used, the bands should be scr-ewed well down when the bottles ar ,

removed from the cooker.

Ceoling the bottles: The jars Hill be very hot when taken from

the sterilizer and car-e should be t.aken to ":JU t thew on a wooden board

and to stand them ~~'.;<J.y{'rom a draught whi.Le they are cooling. Under

no circumstance should any adjustment of rUD,)er rinu0,or lids be

attempted wlilile the jars are coolin6.

Testing the bottles: dhen the bottle s ar-e cold they will nrobably

appear to have lost much 01:' the brine, but, provided that uhe lids are

se,urely fixed when tested that the sterilizing times and temperatures

have been folloHed., th8 veGeta.bles should keep perfectly. Any bottles

found by testing to be Lmper-f'ec t.Ly see.Led must be either re-sterilized

er the conte.ts used at once. On no account should they be storedo
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Using the vegetables: ~ihen r-equi.r-ed the v8~;etr:.bles should

be re-heated in the brine covering them. Any liquid not used will be

a good stock or base for soups.

Size of bottles: Jars used for bottling vegetables are mostly ~f

1 pint capacity and sterilizing times are based on this capacity. If

ld.rGer jars are used, the t i.mes should be Lncr-e.a.red oy 5 minutes to ensure

tu<-;'C t.l.c heat in the centre is adequat.e , Jars 1,,"l~0er than 1 quart size

ar-e not recommended for vegetables bottling.

DJ::;l-iYDR.·:~J«,){,ilI}Rn NG-
. .

Bacteria, yea st s , moulds and enzymescan -:;roJ d."}d muLtiply only

ill tLe presence of moisture. By removing Vlate2, u~ct(;ri&, yeast and

...ouLds are unable to g:ow and decomposi t ion is .)T-.:;V(;1':.t8Q. Removal of

'.i<..-Cer 110m foods for purposes of pr-eser-vat i.ou .1.13 deem j:-ractised for

:wndreds of years. In the early days drying 0:/ ,10-11:'; or tile sun was

the only method used. Although sun drying still rG",~oins the greatest

food preservation action, yet because of the ..i.i ir-ad.i cte.b Le nature of

the sun,l arti£ioka1JGlSl;ui.s has to be found, eaoeci a.l.Iy for fruits and

vegetable s , The term dehydration has therefore t,:.\:en the :meaning 6f

artificial drying. In Ghan, vegetables are the food crops which are

mostly sun-dried or dehydrated.

~election. Grading or Sorting

1.11 vegetables intended for drying should be u.t t.ue fully ~t=e

st~'l)e ot the time of harvest. Vegetables wni.cn are defective in any

VldY through insect attack or moililrot, should ei bner- be discarded or

c.ie defective part cut away. G-rading as to the u':)~r(:;\:; 01 uatur-Lty espeeial-

lJ as to appearance or coaour snouLd be under-taxeu, In vet;,etable s such

cc S oxr o, garden eggs, brading should be based '),1 v_£lety, size and colour.

Vel}.:!tbblesat different stage s of ma1iourity shouLd .iever be mixed•

• • • • • •j 15
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Washing, Trimming, Cutting or ~fici~

Washing of raw food materials is necessary before processing. Onions,

however, need no washing, Vege-ca.bles need trimming before processing

especially when t:1.ey are c:;.:;fecti7(; due to bruises and damage sustained during

harvesting. The removal of stalks and calyx of pepfler and the cutting of

the tops and bottoms of okra ar-e some of the rimming operations needed.

After trimming, they' should be cut into slQfues by using sharp stainless

steal knives. The slices sho .Ld,» cs rurri.f'or-nas possible in order that drying

may be even. If this is not d9ne some slices Hill dry faster than others

and some may have higher moisture content and be of poor keeping quality.

Some varieties of pepper are, however, small and therefore need no cutting

or slicing.

Some vegetables when exposed to air after cutting start br-owm.ng , This

app.Lie s especially to gar-d en e:..,gs, bananas and plantain. To reduce br-owning

the slices should be .i.runer-aed .in a solution of salt or sodium metiabi.suLph'i,te

according to the individual product re~uireDents.

Pre-treatment

After trifiUaing or sLaci.ng, the vegetables are subrri.tt.ed i to blanching i.e.

to hot water .or steam treat·ent. Blanching improves the keeping qualities,

preserves the natural colours and shortens the soaking time and cooking time

of the dried pr-oduct s, In sun-drying, "Hater blanching is recommended due to

the difficulties involved in steam blanchingo

A suitable water blanching method is to put the sliced or prepared raw

materials into ah aluminium wi.r-enetting and then dip it into a pot or tank

containing boiling \later~ By tying a string around the netting, the whoLe

arrangement can be Lower and r-ai.sod, A cloth can be used instead of the

aluminium netting.
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The average time for bLanchi.ng is 5 or 6 minutes. .\ofcer bLai.chi.ng

the whole arrangement can be Clipped into oold 'dater in or-d er to prevent

over-Olanching.

Dkro, green beans, red pepper, leafy vegetables should be blanched.

The blanching of yams, sweet ptotato or cocoyam are optional. Onion,

garlic, SHeet pe~per, garden eb(~8 do not require blanching.

Vegetl.1bles are at times treated with certain che.ri caLs in order to

i'11fYi.'ovetLe colour and keeping quality of their fin.a.l dried products

Che,;licLi..lssuch as su Iphur dioxide, salt or sugar, e icner ,",8 c, single ,..r
compound components may be used as preservatives i.l l;;lis lik-! ner, Suoh

o.Lur c"liilL is required, it can be done after cu tti ng,

l'r.€. pr-odu ct s , as previously described, are di).zJ2d.t o; 01i(;"; minute in

t~1e proper solution, care be i ng taken that tney are l10 t •...llov,ed to drain

back Lnt o the tank, so as to av oi.d the weakarri.ng oi: l;n", solution. It

is advisable that after each dip the container is r-e f i l Lcd i,itL fresh solution

Salt is used as a preservative for certain products only. :1.'hestr-ength of

the chemicals is expressed in parts per million (abbrevio..ted !1ppmn). F~r

exaap.Le, 1t grams of sodium ne tab Lsu.Lphdte dissolved in 1 litre of water
L,iB

will give 1,000 ppm. of sulphur dioxide (S02) and thisLro~ghly the same as

toz. per ~allon. No preservatives are required for onions, garlio and

oh.i.Ll.Le s ,

'i'her-e are no definite methods nor special equi p.ae.i t used. for sun-drying

in G~1o.na. Produots for sun-drying are spread on rvct-tops on concrete

constru ctions al.ong roadsides and in courtyards dad l(jf"[; to the dessicating

action or the sun.•
•••••.• 17/
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1.1 -ellis manner, t.he food products are subje ct.ed [;0 cor.t.ers i na'ti.on

f'r-o.i '-,clCii., f'Lf.e s , rodent and even human beings to .}~,d;ioil <.. few.

.rher-e should be a yard for drying. In the y3£J c.ier-e snouLd be a

sheel. shed should be made of local constmlction .J.hl.t(;:rL.l~ ,vith

a non-leaking roof. Aluni.llliUQor ga.Lvarrised r-oof'Lng is recommended

for such a shed. A cutting and trimming table with 2.. ~'l~·_rcJ.'too<itop but

without crevices into which juice can enter should be provided under the

she~. A few benohes should be provided for the working table. Provision

should also be made for a small wooden oupboard for keeping knives and

other pieces of equipment. The shed should have an ample supply of water

for wachi.ng, blanohing, and cleaning purposes. Ivher8 there is no tap

the -"o.te:c should be supplied from a gal vani shed or concr ete storage unit ••

On no uccourrt should water be left for too long in CD8 !';;~orc.!{)eunits.

ReguLar: c.Learri ng of the tank and filling it with f'r esh ..r~~tershould be

1;1:18 shed should act as the centre for the grd.dL\;, cutt.Lng , trimming

and spr\J':'~Lingof vegetables on drying tray·s.

'I'he following drying units are recommended in or-d.er' to f::. cili ta te the

drying process and reduce contamination of materials duri~b drying.

1. Bambootrays: In areas where there are ba.nooo s , tx·c.) s for drying

can be made from the bamboos. '}'he size of' each tr:.l.fS suouLo be 6 feet long,

3feet wide and 1 ineh deep, with a 6 Lnches handle at t:lC long side. To

be economical ~any of these truys should be needed for bulk drying. Loaded

trays should be spread out in rows in areas free of dust with pathways

between them to faeilitate their handling. ~fuere sawn timber, nails and

aluminium wire netting are available they can be used to construct the trays.



-18-

2. Platform Drying Unit: A second type of drying unit can be

made from 3, 111 x 12" X 1211 boards, to make a platform of 1211 x 3'.
Sawn scantling 1" x 111 can be erected at the edges. The platform should

Jl<.,vesix legs made from 211 x Y scantling. The lcbs should be made

to wbLch kerosine has

containers half-filled >Titll turpentine or water

fboen
. added in 1: 1 ratio. .i. .()03 inch gua.ge poly

-Co s tand in cigaratte

'bene film should be spread on the platform.

3. The Sun-Drying Cabinet: A third sun~dryin,- unit which can be

uscd by processors consists of i1. rack with tl~.1.y;'>....J~,chtray measur-es

j 1 eet by two hings which allow them to be str.= cc.ic.d out to form a 6

f'ee t by 3 feet drying surface. Since the uni t; /1"':'5 :[ OUX 01 such compound

tY'<-Ys,each at a different hor i s.ont aL plane plus ~, top tray of 12 squcr e

feo t , the total drying surface is 84- square f~et. ...:.Cl.ch tra.y should be

at least 1 inch deep, to give appr-oxdmate Iy 901us at l)repared wet material.

The maximum load on each tray sriou Ld not exce ..:d 101'us.

The prepared raw materials should be' ppra,1.d Ln even layers 'and

should be turned or stirred during the first drying period,' at least

once every hour.

Stirring and turning speed up drying and improve the quail ty of

the finished products. It is' advisable that,the drying be completed

during the course of the day in order that anc i.Ll.rry oepra't.Lons con-'

ne ote d with the drying such as inspection, P.1.01(:"'",il1wano storage, can

be carried out before it is dark.

4-. Oven Drying: Drying can be done in t,1~ OV01" ·••••hich should be

cu.ly l.:oderately warm. The spar-e heat in a solid .,·u81 oven or stove

•.;,1j- be utilized after cooking is over. i'lihere oven ;.t;~t can be regulated

·8•.~ilJ_ the pr oce ss can be carried out conti nuo.i sLy or intemittently

accor-ding to the general use of tll-- oven.
• •••• 1fy/
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The pr-epar-ed raw material should be spr-ead 0.1 t-,};:,tr < ys, without

piling theiil on top of each otner too thickly. 'i'he cr2,y cari then put

on the shelf' in the oven and the oven door can be kept slightly open

so that steam from the food will escape easily and keep the food dry.

'I'he food shouLd be turned to changing position constantly to give

dry i.n], of the iloodstuff. Dry for 6 hours at an ove.i~'-'ill.t-lerature of about

i.her-e the round clay or brick ovens are US8.i, :';Od0 inGenuity will

h.we to be used.

(;ven-<1rying and sun-drying can be combi ne.I :)Y·o:Ci"C~'..1ly.

Cn completion of the drying, the products .s.10..11" ~)t inspected

.;.~'.cl SOl t.ed, The aim of sorting should be to I'0_.l0VG )ooll'y-dried pieces

.'..,le. ioI!y foreign matter. Lots or' bad quality _'hllc11:',}O-,. I_Gor colour ani

':;.ppC,'.:c ance should be sorted au t separately.

Dried vegetables must be "beneedry" that .i s , ;';0 jliuLle that they

will snap. Several pJ,ece~ ~llOLlldtherefore 00 !:;-.;s'c.:::d:COJ. this charatteristic

before the dried food i~ removed fi'~ the dJoyincst_':.ys or 'olatfQrms.

Paekagi ng &"leuld fellow immediately after cooling the dried productj.

For large quantit1,es, the pr qducts shoull be packaged in.either hi ghez

dens i,ty polythene baQs or in :polythene-line bags. For consumer' paeks ,

-Gi1G guuge of the }lOlythene p01JCheSshould be 0.00.5 inch.

Plastic bags as well as jute oags provide li,nitoJ :,):i."o-cec tion against

L..se ct s and animals and therefore lonsideration S110l11d. be given to

-•••• 2D/ •••
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.L'118 packaged dehydr-e.t.ed products should be s Lored in a. cool dry

pLace to av oad deterioration which occurs when scored. unuer Lot conditions.

Pun.jcrrt vegetables such as onions and garlic shou.Ld 0d_~~~n, a i. I..:. separate

stor-a.ge place to avoid cr-os s=conb auri na't i.on of otrier- )r·oc.uc-i:;s.

~{hen temperatures fall below 15°F ~.4°C), the growth of mic~-,()rganisms

is arrested and any bae-teria~ yeasts or moulds present on the ftuit and

vegetables remain 'dormant 1· The temperatures used in deep freezing are

considerably lower, and therefore ice crystals formed vdthin the food are

s,.1211, enzyme acti vi ty and the loss of vitamins are ~l,l::;osLor.ed down, and

no s..)oil8-Ge by micr~ganism.s ~cur in the freezer. 0·, -l;~;2.wing,these

or;;;c',i1is.,lSstart an active life again and may multi?l:y .nor e quickly than they

do 0.1 J::" i;;Oh foods. Food~ once f'r-ozen and thawed s.iouLd ,."lot tllerefore be

Ii1 dee.p freezing ~nd~ ho~ ~nd.it::i.one food is )L,co~ in '" temperature

o 0o and" 10 F. The food freezes wi\hin 6 GO 7 !lours but t~s

e
15 to :a,- boura to r-eaeh .' F. Under the~e -ondi tiOllS ,u:"-i; cnzymes activ~t.Y

will be stopped, w~th ecnsequerrt .etention of CQlour 2..1(1. vit<..mins.

In any taq>e of free~ing the ~torage temperature 0;:' t.1.=O1. ro zen 100d 5hQjflt

never be aba'l~ • ~ ~ ~zym~ ~\J~ will )!O€~o.n.uence, Cc-'l\ sing loss Qf

oolourJ flav~ and food val~e, Also, the ice crystals fo~med in the food

on freezing will grow in size, rupturing the tissues and causing a greater

amount of drip on thawing,

Y_9E~~ners; The food to be frozen may be put into boxes, bags or

21 •••••
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In 'chese essential requirements ar-e the same: the .n.i cez-Lc.L must be moisture-

proof 2.110 the seams good; the mate r-La.L.nust be vapou.r--pf-oof so that the

f'o od dce s not loose moisture vapour and dry out, or }ic~-.:: u~) 1,c.ints or

odour s t r ora other foods; the raa't er-La.Lmus t withst .•.id 10\/ temperatures

and not become brittle. RectanguLar- containers ar-e .ror-c <.;(;ollomicalin

storage space than round tubs and odd shaped pacxet s , ~~S uuch air as

possible should be excluded before sealing. Frui t in su[.,cr and vegetables

can be packed tightly, but whe n i.J. Ld.qu i.d.Ipa ck is to '')8 frozen some room

must be allowed for expansion othcr wi.se the cont a.i.ner' "ril:!. burst in the

freezer.

There are two methods which can be used for the sealing of the poly~

thene bags: either the open end can be twisted and tied with a sof t string

or Ylire, or a double fold can be made and sealed with il wormpressing iron

(at t.ne temperature used for artificial silk) .;{hen using the second method

the i,lc:tcrial needs to be protected from the direct "18,-,--[; 0). tht: iron by plaeing

a 1)i8C8 oi paper either side of the seam during se J.liuJ.

Cellulose bags should be sealed wi th a double se~'''l, but ao not need

protection from the heat of the sun.

EDits: The choice of variety is important if ~.18 uost results are to

be ooca.i.ned from the freezer. Soft fruits which do not netd cooki.ng before
\

ser-v l n., "'-1e u~al1.y preferred frozen with sugar or 3:.lo~T syr-up, Those whieh

need ccoki.ng before serving are apt to break down when stewed, and are bette!'

pz-eser ved by bottling. Fruits with secne or seeds 1'1'-.387,ev.eI'L in sugar syrlJp+

It ,n';':l Ut uecessar'y to cut such fruits into sui t.ab l,e sLi.ces bef'or-e freezing •.

Fruits v.l.Lch brown on slicing may be scalded or oLrucne « .ii. boiling water

urrti.L ju st pliable, then oooI eu and packed either .t : chou t sUt.,,<..r or in a weak

syrup. Good cooking varieties are reoommended to .)e t, .::~,te<iin this way•.

Vegetables: Most vegetables require sca.Ld.Lngor ol~Ylchirib before freezing"

otherwise off Lavour-s may develop from enzyme acti on .),.1(.":. the colour may not

be retained so well. The vegetable s should be prepared and scalded in not

less than 3 quart of boiling wate.r to each pound, so th.:.t the Vi ater returns

to the boil in ~ minute after adding the vegetables. The scalding time

varies for different kinds of vegetables and is about 3 to 5 minutes.

After scalding the vegetables are lifted out and plunged into ice cold water

to prevent overcooking and to cool as quickly as possible. The cooling

time i::>usually the same as the scalding time, and tho vei:;Gtables should not

be Harl.1after cooling.
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After coo.Linj, the vegetables should be drained anu pu i. ;:;,";-:'!.1~, /':L~v arrco the

conba.incrs , Vegetables witb:air spaces between them, 31e 1 , , l.8Lns and

car ro G3, ''''''" be filled to t.hc top of the packet. [ourl,; [;':;11l, l vegetables

sho~ld );J chosen for freezing.

Labe.l Li.ng; Ea.eh container should be labelled wit.1 t_l~ _dna, variety,

aoOWlt 02 s1)f'~c.rif any, quanht ty and date when frozen. ;)ci ck--on Labe Ls are

net sc t i.sf'ac tor-y in the freezer; pencils or gr ease pe.ic iLs ....r ; c.Lso pr-ef'er-ab.Le

to ink. Coloured sealing tape or strings can help in qui c,c ic.entifir::atj cn.,

Separation trays or string bags are also useful.

Freezing: The packets of food should be placed in tho coldest part

of the freezer usually at one end. They should not be stackcd tightly on

top of each otherwise they will take a longer time; ~c f'r-eeze ; The maxt.mum

load of unfrozen food r-ecommendedby the makers of the f'r e= »r csv= "h""l n not

be exceeded. The paokets may be removed from ~he freeo;ing position thp """,,

after freezing and stacked for storage in baskets or be.C3 .i n the m~,in body of'

the f'r-eezer ,

£h""hLl€,: Soft fruits should be thawed slowly in ti1';; J-lC,)t:..ilGrl :>.qckets.,

Des ser t ::,'y'uits are best served when still chilled and ont,j 0per·ed

and tur-ned into the dish just before ser-vi.ng, 'I'haw.i.n; ~il r. '_cG,lc et i.c

refri;,~:r'c",or overnight gives very good results. At r-oo.n l;,~,,'~)"Lur-e at 1eeE t

4 hour-s is r'equLr-ed and for more r-apI'd thawing the p.icke t rnG..j ';l, p~t in a war

place 0,1."J.: 10~t8d in/warm wat.er ,
L.0r n"t1~t

3eon(:)rru LtLwi th seeds is liable to di soo.lour- ar.d ,,,.10,;,1. LJL +hawed

rapidly ill <-, ~ from Q. fan, or in warm \vute:l t:eft>~ o"e¥\t~ the. pocka::A~
Fruits i'O,f stev.ing may be placed in the pan in the frOZ.C),1s tc.t.e and hea+ed ,

lently ~~C :i::irst, while the block is car-ef'ul Iy br-oken ./i ~ ~ ,;,01.,,,* Frllit for

pies suouLd be: thawed before being covered, ocher-wi se t_1~",,;>'l,:r:;. becomea

sodden.

All vegetable s, except cor-n-on-cthe -oob ~ shouLd b~ r'c) .•roved from the

packet and the frozen block placed in a pan with ~pt ooi.Liu,; f:'Llt(;d watez-

far each 11b. vegetables. 'I'he lid should be rep:,aC'3cl Wl Ll cl:l!l: ~L-ter is

brought back to the boil, and the block then broken uo .ric:! .; I ork , Franzen

vegetable s do not take as long as f):'e?h vegetable s to COOl:. 8o1~n-on-,tbe-cob

refiUires thawing before cooking, otherwise the corn would cook while the

(lob was still frozen. Only sufficient food should be r'cmoved f'r-omthe

freezer for immediate requirements.. Foods once :'h""~~:l "hr,111.r1 1~()+ '-,p 't"efrozen.,
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Defrosting~ The lid or doors ot' the freezer snovll"';'08 kept free from

frost. This can be scraped of'r' with a wooden spatula, care being taken

not to scratch the metal. Provided that the dOOl.'S. 1"8 not opened more

than necessary, and that moisture-proof containers are always used, the

freezer should not require to be completely defrosted more than once a

year.

STORt-.GL OF GRAINS

Cereals, espeoially rice, maize, millet and sorghum, are by far the

1,:05-(; il.lportant food grains eaten in Ghana. Ho.rever , 't..e methods used in

t:l.oir storage and processing have still not Gone oeyond the predominantly

t.r-adi td ona.L stage. Losses, bofh i n quantity anI i,l ,?u<~lity, are therefore

of frequent ocourrenoe in the application of t:18se :;r,-~servative methods.

In order to prevent losses in storage, th..:l eauaes must be known.

rne se storage losses can be attributed to:-

a. Harvesting procedures;

b. Pre-processing t.echrri.quee;

e. Conditions of storage

n~~~sting Proeedures:

Froller food storage actually st~i.rti in t!l2 .LeLd, l'or, in order that

food crops m.ay store well, harvesting methods s.ioul c, .~e such as to prevent

br-ui sLng, era eking and other damage of food 6I'.1i.l"':, .•.oi t hese contribute to

deterioration in storage. .But this is exactly G.l~ c.vso 'tdthour ;:',

present simple harvesting methods. '(iith Lncr-eus ed "ic;cL...rd zatd on of agriculutre

such simple methods will have to be gradually re)L,(:C!G.OJ mechanical

harvesting which will be more economical in tei~ltlSof harvesting, threshing

and labour costs. However, consideration should be given to the initial

investment involved in maehine pnrchase and also the fact that machines are

not adapted to harvesting any type of crop.

Ere-Preeessing Teohnigues:

Threshing and drying are the pre-processint; techniques which food

,.x~_ins undergo before storage. The present mechods at threshing are uneconomae,

unhygi.erric and time-consuming. In addition bro:;:e.l.I __ins are pr-oduced and

e~~trc..neousmatter such as stones and stalks are Lucr-oduced in the process.

f~le presence of the excessive thrash in the grd.i:ls, c~(;celcrates deterioration,

in storage by causing heat and creating conditions 1. ,.vcU!<.Lblefor insect

a ct iv i ty ,

<) ••••• 24/
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S11n.,(lrying, which is at the mer-cy of weather c cndilri on s , is still the

method, used for reducing the Uloisture of grains. 1\li0 ~(;corleS a problem

when the harvesting see.son is not followed by <.t s.ii '';~·\:L.~.tL(:;l or falls

wi, thin the rainy season. In su ch a case grains .-1;:'0 G.sli ver ed to storage

wi th too much moisture and tni s leads to de ter-i.or-ac.i on, 'l'he only way to avoid

such losses is through the use of efficient mao.ri ne s for threshing and drying.

There is a number of portable forced-air units on the mc:rket that are suitable

f'or' U;fle on the farm.. There is al so a large range of modern artificial driers

ava i.Lab Le which are', however, too b i g and too expensive for the individual

fcTiJL;r, but which could be installed by co-operative or oovernment establish-

.nerrt s , unlike the locally-constructed ones, 'these d.ri~:L:s cs,n give the

drying temperatures and the moi s tur-e COi1C3.1C [OI" s.if'e storage as

Table I and 2.

.I

/

Table I; Ma?Cim'.;mDrying 'l'empera ture s {s?£._ .~o,'l.i::._.Ci~iI!§.

-
Grain MaximumJ-

of

.i:;ar Corn 130

I -
Shelled Corn 140

"'.-.-

Rice 110

Grain
I

S.rghum 110

- 'jGO

- 120:
- ,---I

Ta\?le 2: Mgisture 'Content for ~afe .)tO~(,d."j.?

~----------r--------'&~.,.~'"
Crop

I ----- ...•
Shelled Corn ! 13 -
Sorghum 13

.-~

Rie.e . 12 ..•. 13
-- ...•..•-~

Millet 16
"-, .•..• .... '-,-". ~.•..,. .•... -
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Condition~of S~rage:

The relationship between thE: .ao.i.stur e content of the s(:;oTe\~ ;:,l'ain

and the relative humidity of tne storage ohamber is the key to sound storage.,

This relationship is influenced by temperature; an increase in te,l1perature

lowers the relative humidity and vice versa. Thus predominantly hot/damp

conditions are least suitable for grain storage. Gther enemies of sound

storage are pe st s and rodents.

In corrt ro.Ll Li, pe st s scrupulous warehouse hygiene, and di si nf ecti o.. by

chemical [;,c~c:c,\;..lent, are among the .inpor-t arrt measures to b e c~~e:l. ~pecial

pr-ec aut.io.ui v.i e Loi.e ver-, r equr-e d in the use of the Lnse ct i cl Lv s ~o vvoid

danger to C~18,Jicc,1handlers, the development of taint or damage to germination
of certain produce, etc. Application of these chemicals is by machines

which are available on the nar-ke t in different sizes for different jobs.

Control of rodents is usu~lly through poison baiting as trapping

requires a high trap il",lSi'cj <xd the fact that after sometime the rat

papulation becomes tr-Lp-:uJ L.J.,US .naking it uneconomic and limiting its succ;css.

Spoilage of gr-a.i u C ... ""JLO occur notwithstanding the fact that o.uy

sufficiently dry gr-a i,n .1..," .)U,:'ll stored. Such spoilage results from i;h3

existence of t.emper-a'tu ce ,,' .: i(;i:its wi. thin the stored grain.

Levels of' .stora.;e: ,"L_ .~(; levels of storage of food grains may be

d;1rstingui-shed: Ste.rCl.,,,3 __:.; '::;~'.' jdrlH lQl/'e1.; Storata in s.aek.s, UIO~t.1.y by

trades; and stor.B.if L, )"L:"
Storage on tha 1' ••.l~ 1 ,~u, o "Co by different traditional me thod s , 1I1odcr~1

methods, such as in-OJ,":; .;".,~iL'· '~,iort, storage in concrete bLoeks 1 etc. ..1.L'.3)8iYl:..,

lntre>d.l4ced. in c.erJ~...:.Ll ...:.;:-\.;,..; ,-,O'c1, to village groups and t'armer s ' eo-oper-a c.ives ,

Storage in sacks oc'·).,~!:-, in a wide range of buildings, and a.t ti re ; 1._.

the 6Pe.ll9 protected f'r-oa ';~~'l<: i (';&ther by tarpaulins, is the most pr-e do.nLaan c

form of storage by trad3L-: .nd o,t central storage depots. ,Storage in 3<1C.;::5

is more flexible and requires Lover- capital cost than bulk: storage. But

on the other hand, runni.ng co st s are higher, handling is slow and possLoLe

l,,~ses through spoilage and rodents are more protAounced. Als~, the conditions

of storage are often unhygienic. The first step for avoiding losses here

should be the introdu ction of orderliness and warehouse hygience in handling

and storage. In many cr.se s , there might not be i:illllediate pr-o spec t of providing

ootter p~ bu:t. 1ilh~npJ[QJ~ ~ ~~dings, &rQ p.lawed s.ound m.od.ern war-ehou se

construction should be adopted,

...... 2'/
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Wi th the Lncr e.ase .in agricultural food production through meCL1~-

zation the neoessity to introduce more modern techniques and buildinss
to cater for bulk storage ~t large collecting or central depots arises.

a. to maintain food reserves for even armuaJ.
distribution in order to maintain pride€quilib~iumj

b. to control the processing of produce for local sale
or export;

c. to control the quality and transportation f~r export.
The siting' of bulk storage facilities should be based on production

and consuming are is 0.( [, coi..raod i,tj and the a vail-ability of transport
facili tie:5.
STORAGE OF RUI'rLi;IQ.,_y':':;.Gf-'~l'.i~LLS:

Many tropical fruits and vegetables abound in Ghana. But the amount
~f these food crops and -cheir proces~el products, in wholesome form, wh.ich
:1.s d.ibtributed and mar-ke t.ed successfully is s~ small beeause of poor methods
of sterage and ~nproperly controlled processing techniques.

Prsper storage of fruits and vegetables begins at the point or harvest
01" eoncentration.. In Ghana, the manual harvesting of I'Iver.••ripe fruits and
vegetables, their p3.ckin£;in traditi~nal basket contaillers, and their
subsequent transport4tioli to distributing oentres are so inefficient that
a high per eentage of ·chese products cr-ack, are fraotured, bruised or
trushed.

F.~ sest storage, fruits and vegetables must be gathered at tn8 proper
stage If maturity in a way that would prevent injury and transported
q~.~ and expeditiously in a reasonable container to the areasstora3e.

There are no definite and proper storage oentres at peints of harvest
of fruits and vegetables at the moment in Ghana, except open sheds and
heu seheLd ki tehens ; Most harvested fruits and vegetables are therefore
quiekly distributed to semi~rural and urban centres where m~ets exist
but where suitable storage faoilties are also absent. With the
prevalence of high humidity and high temperatures ~oupled with poor
handling, these foods start to deteriorate rapidly.

Fruits and vegeh1.b18s are living ergand sms and therefore respire.
Their rate ~f respir rc.i on varies with the oornm~dity and inoreases Wit~l the
storage temperature. Low temperatures near the freezing point of ;vater ar-e

effective in reducing this ra.te of respiration. Hence low temperd.tures
provided by ice or !l18chLnicalrefrigeration systems are suitable fo.:'cne sound
storage of frotits and v8Get[,bles•.
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In areas where it is difficult to instal mechanical re~~igeration,

u secan be made of ice chests or containers of sui table si.z» .rhi.ch are well-

insulated for short-term stcr age of harvested produce - the ice being

replenished at regular intervc.ls when cleaning of the chest~ is under-

taken.

Where it is possible -Coinstal mechanical refrigeration, it would

be >'lerthwlile to have the following information in order to establish the

refrigeration Load for the :;-co:..'o,gechamber; the initial temperature of the

food; the optimum stor-a;e tenPi:ra"ture -ef the food; the 1;'ate of respiration
LanQ amount of food

and heat evolutinn of thJ fooQ~o be st~red. With hhis information it is

pe s si.bLe to calculate the l'C~,i i,:.oration requirement f'or storing a particular

.er-op of fruits and vege cabLes ,

Small refrigeration units can be established at cert~in points Cof

tfarvestei pr-oduee concerrtr-c.t i on but this should be utilized more as handling

bays t;.,r produce in trL1.nsic 'co Ll,-,-jorcentral ssor-age depots.

The st.-rage chamber} '(;;1..:; uoat important funntion -:f the storage is to

pr.•vide,. sui ta.ole evi.r-onicnb i 01 ma.i.rrt ad.ni.ng the quality, appearance and
•... ~ -

sale value .•f the fruits ",-_,,-,v8u;tables. Variations from riesired

tem:perarore :and relative hu..1icli'cy condit;i.f\n$ can be damaging" }<'orfluctua-

t~8ns j.n tempera~e in rOO~,lScerid t. cause moi stur-e condenea ta.on on stored

~~ucts and this 'a.veurs t~l<:; gr.«lwth••r f'ungi,., In this r-eepect large.em.. are more easily controlled in temperature than small chambers as

the 1n.rQ~ re~erv.i.r effect tends le resist tempera,ture change s , However,

'b~.a~~a of the expensive nature ef refrigerat.inn systems full utilization of

larse 5terage areas is ne.essury.

;Tab1.3 and J... s~w recommende, s'tirage temperatur-e s and relative

h~miaities fO~ alme loeal fruir~ and vegeta9les.,

• Most fruit. are stored at 85 t.:90 per_cent relative humidity whilnt

.e~ft.rve~table5 and root ergp~ aee~ ~etwee~~O and 95 relativG humidity.

, Taile 3: Re ••mmetded Storage temperatures relative humi?ities
r P. and apEro~ci£nate sp.rage life d some fruits

•

,", ,
-

eoMMOJITY
• - . .-

•13ana3as

Ma~.eA ,......•...• .
. Pl.l\eappJ,e~

it ...
. 1,!ature -' -
, Green Ri.oe - , , ,

-, -

53 t

'oRt.Gl-'- ! RELATIVE AI:PROXII.:A'lE
- ,-' 1\

IIJF. OF HUW=DITY STO~GE LIFE

60
.~.50 t~ 90 1 to 3 v.eeks

• r, •• .. '

50 - . '5 t" 90 15 t:> ;::) days--
66 - ..

0 85- to'90 3 tn 4- 'weeks
Q, .0 - - ~5 to 90- 2 t') lJ.. weeks I

jO t
~
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Table 4: Recommender stor~.~;Gte,,1peratures, relative humidities
and appr-oxiz~"t0 storage life of some vegetables

•.

Storage management: A 300d stor-age is Lupcr t.ant in maintaining high

quali ty in stored fruits ami ve~ot:;.01Gs, But a bood storage does not in

i tsel:f gurantee successful results. These depend to no less extent upon the

skillful management of the s-corc..oeby the operc..tor. Stor3.ge manclgement

involves proper san:i:te.-cionpr-c.cta ce s , orderly stocking of produce to permit

air circulation for coo.li.ng v.nd r-emoval, of r-esp.i.ra't i.on hezvt , the storage of

only sound produce of pr-oper lni..:.-curity end free from injury and the cper-atri en

and manipluation of cooLin., 01ui:O;-1Ontin order to maintain optimum

temper,~~ture/relative humi.d.i ty co.idi.t.i.on s within the storage cha.aber ;

Yamstori:~: Thero ar-e ·~-..o -c:ypesof yL1.l!lSin Ghana - an early maturing

type and a late maturing type. I".e ear-Ly matu.r ing yam comprise the Puna, -..'e

Labrekur etc. and Ll10L::co Ll2.turiut; ones or the uhibe yams as they are

generally called, consists 0::' v. :_ieties lE:G Derrtempruga etc.

The early maturing ones ..r-e normc.Llyon the uarket in June to

November after wh.ich the 1,-,-1:;0 ,1:~turing yams predominate the market.

Generally, the early: i:,curinc yans do not store well and practically,

there is no need to hold suc.; J'~'.lS for uny considerable period of time,

since there is alHays 8. grec.t d.c.n.vnd f'or' them.

Factor6responsible for sto:c~':.'::';olosses: Five principle factors

operate in the deber-Lor e.t.Lon 0:" YG.hlS. 'l'hese ar-er-,

a) Physical processes \fhich include mecharri.ca.Ldamage

such as cr-ushi.n., <.'.:1dbruising during harvesting

handling and tl'c.Yisportatiol1.;
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b) Autolytic processes which 8ive rise to chemical

or bi.ocherri cc.L C11,:,;'1[,;esin the produce as a result of bas i.o

metabolic proce s se s or the interaction between yam

compounds, or '0otileen it and the 0.ti:lOshper-o 01 ether

eLenent s of t~1::: inorganic e nv i.r-omerrt ;

c) Insect 2-ctL,ch G.UG to insect infestation of produoe in

stor-age cau s i.n, dc s tr-uc t i.on of part or all of the

produce;

d) Ii.cr-obi.a.I u-'ct_,cli, )<lrticulurly f'ung.i. and bacteria wh.i.ch

cause rotti=:.-.o 0':' tie ,hole or part of the yo.Ll, and

e) Rodent a:GtcJ,cl~and the a t.t ack of hiGher _animals, inflicting

wounds on the tuber-s and these serve as poin-q,s of attach

by other spoilG.[,8 org?-,nisms.

Yam Storage Practices:

a) Yam in moulds: Normally the 1'{hite yams vrh.i c h store well are left in

the mounds until required. 'l-'~lis type of storage exposes the tubers to un-

ne ce sscr-y at tc.ch by pr-e=he.r-v c st pests such as y2-D beetles and ternites.

In addition, the har-vc sb i ng OCCOt,18Sdifficult when the ground becomes

surs-b aked ,

b) Stacking in SIOall heo.ps: For this storage practice, sites are selected

wher-e there is some protection frOE1 the sun or f'r on f'Lood'i.ng , Such sites

as crevices in out-crops or bc tvro en the "bu+br-es se s" of Lar-ge trees su eh

as silk cotton are usually used. Individual stacks normc..lly contain a few

dozen
t
tubf:3rs. Yamlstored. in t~lis ~.ay are su scop t i.bLe toten.1ite or rodent

a tiick as vre.L thlevlnc ~_l~on:lu,.lanS and maruceys ,
(c) Storage in or-di.nar-y store rOOLlS: Sheds or huts are either solely

constructed for such a purpose 01' use is made of those i'lhich are not in

use. In such store-rooms t1l8eubers may either be st.rclced in lieaps on the

floor or be supp or-t od on s~lGlve e or dunnage. Free air circulation is assured

with this type of storD.ge.

d) Smail thatched she Lt.cas : In such shelters the tubers are car-ef'u.Ll.y

stacked on top Ol.~ each otuez- -GOa .ie i.gh t of about one meter. This type of

storage is suitable for 2- fLrucr- or hard fleshed \.111ito yams \Thich do not

bruise easily.

e) Yam Silos: These ar-e constructed by diC:;uing out a circular trench,

piling and r-ameri.ng the ezz Lh so du.; into c~ 10\1 circular wal L iW!ledia.tely wi th-

in the trench, which presUiuaoly affords some protection against flooding

or marauders.
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These dug-out silos are uset! ~::;.::leci!'i.llyfor early crop yaws which ore

harvested before the end 0::: 'C~.O:::-'~inyseason in the Northern parts of

Ghana.

(f) Yambarn: Throughout G~lc_~la,by far the co.amonest type of storaGe

is the yarn barn. This b..r-n -J ,;.. oj cousi.der-ab Ly in detail of design and

construction in different p.,~cs of the yaw groning areas, but all of

them consists, in principle, of " vortical wooden f'r-aue-wor-k about one

to triO metre high.

In some areas, t1;leheight ·:l2.y ~)O ,1.8 high as four metres, depending upon

the amount of material to D(; stor ed , 'I'o thi s frame-work the yam tubers

are fastened individually b~T no...l1S 0;' .: string or cor-da ge material such as

raffia. In many cases, tho br.r-n s ore· covered wi th a thatched roof but

others are shaded only iri t~l ;)c~lLlbranches or by the branches sprouting from .

the live poles.

Treatment before Stor:l~;u:. It is a cornmompr-act.i.ce to treat all cut or

bruised portions of the tuber ,;icL alkaline nat.er i.e.L, such as Li.ne-wa sh

or wood-ash to reduce the pr obr.bi Li,ty of microbial infection, before storage.

Bordeaux mixture uay also bo uscd lIith sat.i sf'c ctor-y results.

Nature of Storage: 'I'he criber-La fOI' successful storage of yams are

the yaus are the avoi dancc 01 o~·~cessivehigh tOLlpOr2.tureand the provision

of maximumverrt i.Latd on .i.n the s'Corc1.6estructures. All such should face

the Hind-Intrd side.

C:1s§<lVC. sJ~(E'>6d
Cassava ranks as -the ,.los'\;iiaportant root crop in Ghana. Cassava tubers

are, hovever , extr-eneLy pc, iS~lc.ble atuer har-vest and cannct be kept 'for

more t.han a few days withouc JC'7el~e rotting. They then become unt'i.t not

only for edible pur-posc s 0U'C ,:',130 for processing into any useful produce.

Methcd s to control spoi.Lage ~'~ll1prolong the storage life have been

inve stigated only very spc.smod.ice.l Ly and there is still a: pauci,ty of reliable

ini'urmation.

Natural Storage technique s : Under subsistence farming eondi tions, the

normal viay of over ocori.ng tho storc:.ge difficulty is to leave the plants in

the ground until needed, and , OllCOharvested, to process the roots,

immediately into some f'Oriilof dried }!lroduct, of inherently longer storage

life. This system, however, ha.s narwdisadvant2.ges. The most important,

perhaps, is that large areas of land are ocoupied by a crop \lhich is already

mature, and are thus unavail~ole for further cropping. Further, the

susceptibility to loss is inorG~sed by allo~~ng cassava to remain in the
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ground after ithn.s matured. :1'he tubers may increase in size, but they

become more fibrous ,-ono.,;00J.:/ i:.j~J.their stc.rch content declines. Also

harvested tubers cunnot be u t i.Li.zed .imned.i.a te.Ly, they are simply reburiecl

undergr-ound to pre serve t~}(:l::lurrc i.L required.

Surplus tuber S <l.L e a.Lso so;10tLlGS hed-ped and vt.:tered daily to keep

thew. fresh. Some t imes ,c t~:ic~~co.....tin6 01. paste consisting of earth or mud

can preserve the f'r-cshnes s IO:;'~ :Cour to six days.

At times the har-vestcd 'Gubors LU'e submerged in colcl viat8r. 'I'h.i,smethod

prevents the drying of the sur.race and ue Lps to prolong the shelf life for

2 to 3 days.

'I'ube r s are c.JsoSOi;letL:..:shuried in dug out holes, ancl covered with

soil. Once or twice a day, oo Ld. or boiling Hater is poured on them.

Such a storage method is .::.b18to keep the tubers for 7 to 8 days.

An improvement in this method of storage is to dig a trench in which

layers of tubers can be stored. 'I'he layers can be arranged alternately

with about 3 inches of soil on dc·.chlayer, 'ilith the topmost being covered

wi th 6 inche s of r;ell-bea:hen ear-tih and build up to a ridge. -ilien required,

cassava can be wit.hdr-awnfron an opening at the bottom end of the trench.

If the trench is cc:refully de si.gned and unbruised tubers are stored they are

likely to stay fresh for some feF norrth s ,

Blanching or hot \!D.ter treCttllent: Blanching or scalding, a pr-o.ies s

involving the .immer si on in ,:.ter :).t 3, t.enper-a.tur-e of 1800
- 2000F (820 _

93°C) f'or one or tylO mi.nutc s , 1101pS to prolong the shelf life of the tuber

f'or a maximumof' h;o weeks or ~.lOre. This method causes 3, p'-trtial.
gelatinization of the outer suz-f'ace of the edible portion of the tuber and thus

inhibits surface infection. It ',lso helps to decrease the bacterial load,

remove any foreign mat ter- and r-cdu ce enzymic activities.

Cold storage~ Post-h<.l.rv(;st storage life can be extend!=ldby refrigeration.

Tubers to be stored under rofri~}3:c~~tion are to be blanched. Pieces of cut,.
peeled, fresh tubers c2.11c.:.is; be! stored under deep freezing conditions.

Handling before 8to:;"a0e: Tubers intended for storage should be co.Ll.eeted

in dry warm weather , ext.r-er;e c: ··ebei.ng taken to avo i.d damage. The tubers

must be at the ribht ,-:;e, ne.ioh.rr illlinature nor over-mature. Depending upon

the method of s tor-a.;e , 'be tubers must not be '.Iasheclbut they should be

cleaned of any adher-Lng ex'tr-z.ne oue mat.er-La L,

GONCWSION:-~~
Foods spoil because 01 the action o:f enzymes, moulds, yeasts, bacteria,

insect attack, rodent attack etc. Spoilage in foods leads to.losses, in

quantity and in quality •.
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There is therefore t~iC:: need fa; sui t..J:>le t6c~111ogicalmethods for the

pr-e ser-vat.Lon, stor-a.,c -.~l<l di s·c~-,ij-Cion of foods.

j:"t the domestic ..nd i,-,rLl LeveLs, such technological methods need

to be siiap l,e but ef f'ectri ve ,

An intensive and a centiil.u~l r-e search and development pro gr-amue s

are therefore needed f'or- t.he ef'f'ectave technology transfer and trans-

formation to these levels.

Concomitont with such pr-o gramme s is the need for the training

of suitable personnel in the applic8.tion of such t.echno.La gi ce.L

innovation.
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