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Foreword 

For as long as "v hav historical record, the heat of'the sun has been used 
to dr cerca gra ins. 'gcablcs. fruit. fish. and meat. Solar radiation is widely
Used aS a direct source fener1W y which to dry atnd dehydrite Anofs of umY 
kinds in mans countries. As fossil fuel costs continue to rise, direct and indirect 
solar diying will gai tucreasine importatice as a method of food preservation 
throulioiut the worId. 

The International R)sepneutResearch Centre (II)RC) is supporting
several research projects in \which solar radiation alone or together with 
combusted a.oricultural wastes is used to dry crops and other food materials, in
several of %%hich the influence oI variabhle drying "onditions upon nutrient 
retention is being studied. 

BcausC the food dehydration and crop drying projccts firanced by I DRC 
are located ilcountries with \widlv different ClVironmntalll conditions and the 
spvctruri1 of research activitics calls for a \ariCty of' scientiic disciplines,
appeared desirable to bring together tesearch workers rcprcscntative of' the 

it 

getgraphic and scientific diversity involvcd. 

A workshop was, therefore. organiied from 6 to 9 .lInV 198I, at the
I niversity of Alberta and in codlalioratiot with the Alberta i)e partment of 
Agireiultre (ADA). which included 2 days of fOrnial sCssions, a I-day tour
organized by the ADA of 'agraitl dryer ll...at.i.tltin-,plant, a loci] I'aril), and a 
prinilatry elevitor: and Iday of liforn/il visits to virios tuii. ersitv '.lptiterts
and conlilercial orgiii/iltiiots I, indi\vidual participuait,. IhosC attlndilg the
workshop cimle 1rom0Hanglkidesl., (hile. 'egypt, (iuatemala., India. Indonesia,
Kenya. Korea. Malaysia. Mali. Niger, (Mos.i Ri.c, Peru. the Philippincs. Sierra 
LeCole. Singapore, Ihail;,id. anld Zanlia. cncoitipassing iiiuuitisclv diverse
 
climatic. geographic, and socioecoIno!mic C0nditiOs and wvith experiince that
 
cm-,rmiced home cc nortic. 
food s':ietce, nutrition, physics, and enginecring.
The minir topics covercd included drying reCtlIittcitCts. consumcr acceptance,
heat and mas.s transfer. and heat soMces. This ItblicatiO comlpriscs the papers 
presented lid discussed. togetllcl with a commentary by the technical 
coordinator of the mecling. 

Itisthe belief f lmy colfeaugtues inl the Agriculture. Food and Nutrition 
Sciences (AI:NSj I': that. thanks totileisito contributions bv those who took
 
part. this pttblicatitoi may prove Of lasting value to 
others; indevelophg

comtmries who sltare similar interests and concerns.
 

.1.1I. luse 
IMir1vor 

I .gricul' Food aul Maur/ion Sciencc." 1)Iis ionuc. 
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Them~e and Objectives of the Workshop 
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\\s Iii'l h i ltNII''..'11(1,11 Ill.., I 44414444 i'. ()4444, 4'.t'heLIlltl 14. I )Iol Li' I41'4 111[ 111C1111.11 
1144144 )11 Itl.cilk , 1c i n cs ll (l 42.4114sil t'clt.l354 0'4.111' it LIIlhlt ' ilt i~is 11'.( Jln 

act ilp-il hs ol ~ l li . ) \1)V .L-11 cl v 11 1- I l~ ll il 11 in il il th cl ll (i h ct llt ) 



lactaritis, cat tsh, andot water I(tmnl the' r'llative.\ ittist interior to Mackeel. 	jew fi., N(tde, 
easii. shark, a11(tInIi)thl",.ie 11l1 st 	 ielttitnonly

th'e Sni ict. r1'i11Nit'. it Ciii ie llltre+. 

est ri.tt.,d tiing the , .LiUii.lt dryin I prt+.St+C .d	h\ tlis H1Clhttd. Th'11 h at,.Ienitin1aly 

'll tht"rais lit ijI)Cltill tilt Sit.ie.iltL-dWtit 
Spetithlitll. 

in tile ,ttCt0111110 l SaIt (milrttc Nall)
fl 

jit, 5: I, 
kL'ptM CIIILil ild tiutle(] IhI\ ing day'. lhe 

)ryi ng or Unsallt.d :ish 	 t,,h arc tht diInld tor 2 t .iay inthe still until 

,labtit.5' Nt Saltted ai kried ish Ile 

t l ta tu b,,h.,l 'rCIa i t,Ithi iiC CUntr 

d ying tilt
lic.I tc(tt, it41, -,liall iticd g( tC l t11 ttitA tid tt t t. 

' P s U,nC d i 

. , iii ill,ici hit Ci". and itCtitill.te tihillMtt

IIlu I tcihICi, 
t iun lih that i 

1ill t y duck. tint iiIt t I .	 lllU,,d t \tir i ( ttth .'nl i11 tbea t+ 
ipl tIlt sIl t t tc I.w isI Ii itt l (filed.I ,cpt 1tiittl .litt ll p 'mti lp.itut ,l , +'cla S 

1t.l1 5n,, tt i , ilt\,N tlulta.e
111 It lu tiiic \t. d 1 hj either atill ict'd t 

\altcIh ( .1 ,ti., 

IN,d t . i.I li tll itr M ce,+il".i n ti le11111 ttuict Cllw lh 


hu+, tclll. (,,:t,.d'tt ,ll+ t1,11 I h,.'-l, th~til thiuk n;in
tI~lC'Cll1 I, 11t,. , 11 ;111,hdie' 
' 	 A t dnttitn

M ldi C I , 'It+'I IIIAIthi, %kitunIlict+'sc 

J11rt hl1101th t . lblgtl dh titCLI
I'll +lt'l LI IS Cl!,,k[C+h tot~( k 1111I c I( iCit.I,+tlayIt"\ h,.cO t +It Ck'll I) i,, 

itnttillli lItti II.he Itt ,iilltit() lS I c11 ,Itn tilld by uc: - ili%h1+h 1- d~tIl..C I L.ilhctl, 	 l itintl licll tt iccill.hHIL'HI ,,H ',.,ttt,,l.I'. g+ 	 tut pl~ti'.: 


BhIl,+I\~ t!Li,:k P,,Ji1\11L.114 11111',t11h' (MItlll 

....'l Il IlI ,;hIA. .1h I1,111t t.(uI~tI lrying of'" M e l lDryrsII, D Fih :,i chalnuic 


)II .	 d,..'ltptt
14?'' , MX (It) lui-Ir ,,ilhi .1li tt t 

,ill thIIIII,._,,11lli llt+'d 11t+C,INu O ftl ttI)W lllS Co I'l t e H lllCLtLd \\h hlStilltih''nth , ()ill%th't 'Itu t 1',p ,,, 'd Jit~ld u',kuI'l,,Ill'rill O+L L 111u1 t ILt 

ihl l IS nm %~ lll gk \ lit ) tile +
f e o t i t \1l1 Cm dlla h t+ :

. 1 ~1dl c.~ l l 1u . i .c tl 

[it+'" h di al]1 d + .+",,In ,+;Cif li < l
tk aIth(ll h hSII 


A I Lt'I h %%,],h\ te ti'll Inll h 1"L tIIII
,.l.'+' 


tduat)ll. dl th lhc tcarl'ried
nLIl ctil ' I) -,C.s tntt 
t • h II1d dc''t l%kIIIt-h 	 r t l­", 	 C H IIIII . ' l I II) 

iI.t-h1!XA.,III 1h0t1/(M tIA111111L I L'IIll PAL', )IU MI- k<it0 I d 


lt
d 
the L'X I a )(III 1) illhcm cl 11111111di . JRI1) Ite 	 .: i ttill'N4',t h IM

111! ISp'ic 

1(1 (m url thait tile [trialI11,H I,11 a k , 0tr01I ll i ' ) IlC 	IC h tIIL1 l ,tl Ittd 


111\ri1)141(111('l 
 l~ y .[,l+dtt'IN III",IIS tl' 1I tltlaili 
d'n \
\ ,-I.At LI t u,ld t 	 +l 

,.htm !t l lh,Td'V ,r .il< hg 11a , 	 Il'e m-,ha,\;r 

th~~~~~~~~tt~~~l hicnl)y~ i.h 111;tillltkilin ,riu 1,101 air+'M" dSrI,+,.,tt.' 	 lri+ I, 

-+
~Ill a ll 	 I NI t t s,,t. +I C 11 0 11 .0 1 0 11 (i th W -, f i [111t O I ' ale ''.t t \kl i %a c
 

i+ il 5 C l~h,"t' .:
1) ,II 
t tle ntlil,\\aellS, Mi\il 

And Cln 'uilt 111111il ;ILI t..lmI- 0u,At~l lh Il 11y.h ll++lt +t'-, 

I)IIIII~~ ~ndI~ ~[-Al~Ilflt+a~~~~~ttIJJ- \ til 11htl~t % cI, t lL')I III 
IIl;e ll It t1 a Ieh%.It th ll I_ ,, , l

,Cti c. \ ill, k-1ttt .lc , , ktltl lin 


' ' HdulM t lltti11thM l i ,h 	ti \CCud. 
ltIl"I lll litSh CC1 111'r,C+ )CI iICJIIIIIt tC(I-hLi 'I iL'i ]t L+' %,it Id. 


l , tlell ut',l
Alu C,.ll' tk iilpI(,t+'4(1-50 ( dcl cnkt uplII (' 	NI . t' 
Ih 'imi nf ll'll!).I Inch'rl, ! l e'(-

Ill 11,.h .'tm cl t(i.1+ I'llc 	 c'- <~ d hi, h] 111ake the',lid t+\, liIh IiL-11 t'- . I ,, %% 
iL.',Whed Inl, 


Nc M,Il IillIit 111(t %%IIilt'IIW1 \1 N ( IIL.	 tl- iNl~ili c. L 


t~ illli a il i\ 
' 
LLtlc' A i, V eloc'l
+ 

.1 t+ l , 1 kt IIII.- 111111 


I ,W,; M (n 11,< ,.'tl iu ,\, \Alhldt
\ ilh,tit ll ll,,",1 /illi Uit 

. 


, 	 th1%Cl' beecn
l L l 11,1l-alll 

hurC the %
,!ili-h0%ICS,dlleI li 111hiii1i1A ;lleC\17) 111t. l ,11CIII,.A~it I I Ild+I,iIC.i 


IIdlerfish at.cu,cd h t.1 I I It InWII'ttCk1%C ',,,ily tlt. l I h -'I% otlIh1;1t Ih h 1 \ch it \ (ditir 

' iCi % t h e ' eI NII 111a a ,1.i1_( I '1th e t'l l,t ih e i c 'A k i l l h e ra l
lip 

I lItI t )1 . ~I(m. if 
] FI ) 

0 '%I,,t I ,111 \ il<+tIh C the alir 

et'~ i% 1iltt ,'t htkI 111d tt a Ct it'l 1t11t. aii1 

S alted( S iil-D~rie.d '.Ih d,;till iltIl,,h 
ll \ c 


IFish ,n1,11l IIlI,,ml 	 %kill,,r thL'i\%tLc+' 

iI)I . 
", hi t .iACtl tll;" l" 

ailnt iI
, 

%%IliJ.-,till Iii .llt llhI 	 (fli ngil 

.Anuml be'rA> ,,t~tic ,Ifis, ]llg andl Sm alll. I \tUlit]llt.ll, an ll \I OCII ()Il'i 
+ 
 li11,.t .
klil Iindl~ ia,. 1 5-++ in/Lt' IS,+ik'.IlIM dllill:', '-ItileIi]'1
aind Ica liiiI'tily\ iI,'".ahll d ill 
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\\,Ilth,J,..t Ll e'll(n
)III WI,.IIII lit.\ .,if' ;Il 11'to edtr..'.. 

ti llt- .;id l th file lti' d lilN 'tIt. duh,l}'.iY.+uu 1:Il sll d pa"t , 1 lth I .'l ,+.l,llI h ICIIM,11 Ctl ll", 

'
+
iln h ,+.
 

d l'iCIthe+ ,Jll tilt' LI Ii,'1.+tile+kl C 


thi.efis+hIhIC .' dt L '.,tt t11 l l lIP+,11)1111it+tfle,+ (d t+Il,lj~ t Ii'+,l it ,I,,n 11.'1C'', III L.';fSL' ll :111dlhils. 
l 11 t ,l,,Il l~ l l"u t'. ill .IV.'I N+,t,..LCN, 

l( l 1111 J I IC I e tt U I tI[itW~I N HIltl )I C L-lt t kM• h'11 I( )tlt Ildt ,II S I,h.\NJ)],,I\I,'; ' -1.Col Id11Mitlii-t \, 
 .vl tV 11, I C F2 1 t. ,l und ed'rLlI IU t.l. L v+ Iu,h0 'W>c ')I 10 t,1-'II ld\ 

' th,1', . 4, thilllII,'l~J)CI bl (IH.. k 1I 1 I.\ I'l I.t .. 'dll~ 2Ill\\+Il tIl l IC 111kCti,_llt iCiJISIlll ll '. l I t l t ',~
th) .L'1L-",ii ' lullirC t t1C 1 I'. %LIJ - L " UIlt hN.L ,I i11 tln M11I lti d J -11,1LL ,( , | il i ,t)I.lI hll IIhit!I ,icu 

,i lCtl ,1 1), I C,1~~.,vII 112 ili 111lert>,\iL\[i' 1CIIII) 1)"'IC 

' r ,, + 1 llh C ( 1 - lliclltit lp t'+ n; I 1 -1 f .

MI.,IlI 1 ~ 1JI 

Ik'lr u nklC < I 1A C I 'iItI' Cl - ' ,1C I ll ',t h., m.t .' , l t t ll J 

S)ldIt.+,,ld ' . \1 Ll~IIl I t'illtIl lIIIit d 1 ihLi tIIill .h , Ill ,IC ]utIlr hltI L ,+tui' I+)CIll& Ill,t i.le 
' 

'is Iull I 
 ' L ll(1 il ed.It,. i ighmINI I Ill,++',. 
l e uI lI Ill! C (.i I. uk+, 11 \%l,~tII III l Lu l ,ICd Iltc l l t , l sl d c\ ' . i f, k l i l s l c . h s 1; 1CLib
I2 1 11tit'+,. 1,iIl Ithi IHlAIN(,l tl + l! i \, ' 1 

illll LimLI' Cht+ liel' ] M",tIhC .le [.l..ieL' M ltll+.L 1t 1 1,1,T(,Ilthel~i(itltile(.,.Inlet, C' N1 it hiII+lie (11 1.L ,+hl, ,,.t
lli,'h ..th.."Ih Il.ll Cnuti'C. i 1 1C I IC L ISMI HICu 111 
t,,.'z}+pul; h :,ll 1111i,tlohI'h~1112,._Ih 111.,i1,t , I.t,.IIhC)I,.l l1 h I httz~~~~~~~~~~v tiI+ In C,, 

Ifll Ill1)Il+tH IC oII11I; 1 hh n,,l'l ll, ';.,,.l i,11I I. tit- I, I;1 
t

AllilL nd,. '* iL,l 11' '0 + 1h1it: C 1 ~~ ~ 11111~ tIL -111 Il i 1t1111.11V 
t tl 11 1\,iltt'l111",1.l III)

tll+'~~ tIc+ ~ ~ ~ llh ~llIN~ ~ ~~~i pillL')pflll;IIL'tIIIC(l\.' t'I~i+il)Ih\t.' Iit' .' l,' 

.IIhClC ,ll llL I !CS, t ll1 "1l t ll,-Ile.M ooh l."., it. 

tile.,-l and' tile',ttng- Ilic-12 hpmlkF
t lifflt+'tt t.,ILI 

'lt._t+c .I +(lfII S 


hCli,lp +',,+.IC, i l l tl l s i L ll 


htit ll1C l' N I ) "I -,l '+til IA Cl O f't 

)IMt' liitt lef-etlh I - l l(ll, ( r i o l 111 l lc i 

IICIltIAIIlIlLH It1 itl CO ttl' IIttltlsitt~c'~ INIll l~ ' 


ciOIp ll;IIWl "I lS turalt;td )ice tile I li. I.I. A IC.+., s n C i .it
II1 ilac. c ehL I, h+'. n u i it 

,allh,.'c , i s L,st St~iyplace link, " d.-h'i ,he;to [ieti ler-O C S ) RL.'ICIItill Ml ic iil ' I 

d:(.'l,,.z,In ld i+.li 1rW,-.KI Jl l se" [li l lehia h lia c h m la;I..q l.C~ r l li e 
,.'xlIC(I, t itle p,l rt ;lj)m akt.' 1s.' ap ti Itd :\ i(,1\111gL,J(+-, c nit+icrtile ' Im' 11-itt n ci m lie, i onsv 

++
H[ItillI l .N>ttthil,t N, ,t are l,-lll\ litl .;. .llcld,tpell(Ll iail ct 1l ;1"\,,C11)ii.' 

,iI,Ci All.'1CLiNMIil (Itl-1.'. I 22. 's 11) l I ll,.&. ICl;ltl,.L!.+ . l l~~ IW IFSit ;11 (d IlelM B)l S-L' htltlill l'Il tLile, I 
, ,

1i)n ti Cild I, cl l u,I t~jlvr . 111:1 lle I)I ,%ill,C iL' S ltiff'Lhe t; I% h'tilll,~ +lt] ilah ttIt t t11;1i++' 
,,. . Nillu ll) hem[:IlllHIL'Cllk' 1 M l .l1hiisr~t,t d ( C,,h"I 'C tchtilh i,l i.l+t1 Cd fl IC\ iI m trpi > , It1 

+,,,,littl T iatl '+, , 
 ,.to ql ,.;P ackaging an tS,,.x.t uth i~l,ille 11 i il , ~I'l t+ ohra1ge
he li.,kil th' lilinL I'1-l,' _ i lalk lif",.al' ctrillt ,1,nr l l l,- ;nl.'li, ,v l
 

,llull t,. ..I (,,thilt'tii' M2 +.l' I h ell f lih,,:;l ;.,,l.,I.~ sp tit 
.uI ' ',,l )III fi t I tile ti...hil '- fit.: " l dIl .\ at+ .. 

ltll 'C. lcl- hI h,..' nI il ge~I ( 1\ til)ille 
il.i,n I, hAll in n\C .tu ll'd t h tv thsi ih tm! ' i dll lla 

) l:>, iM1h,,1tille., I',llMCIthaJ,tIi 'Sil- th m J)(I\%l ; I il l dtilv th1C It . It..6illRl llo n 
(if+t,,dhsh fold,,, l; . lh dl R II i lc toi l-, 1+()h tillL'L ' t ti I t -5 , o ~ id 
0 ,.htM uI(lC III m I H I l,Illc In",.xI.pi. 1 -l d il+l i,h , + , L!IL111 il iecIIlil~ 
h'! toi t , h++,IIC t~)1 u-,,.,. ill, 1 1 1Ill~lW NI'lt dt,1 CplldI ItI , t1111 )Illit%.+t l l ., tl I,L(.11%tl1 i is,_ 

,
UtilNIIltlll s h 111 . tI111.hel.'l",L,+, ,lL tl I it). \ - lk,-.'l,d desL" at , ctll anl pml ill lllt. ellitl 
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Sailecd and drliedhli,i i iii1(.')I ,I 1 j.) ) kC1~l 	 I1al(IiChh0h. IhiCC)hhhL Ldi'sCONMII' iI111112~ storageL . 

111C.hhi;uIkl tc\hh l odol s~IandI 11iav1i:S.(1hht.SLIC had tle Illl\\11112 CllalliuC ill Ii' uciuI 

CohuhICni kthhili11-I 111ilh1 Sit I;ItL; jHitill I1 \ll(tof l it diliOiilii Ctl~ ( 1 r1 :1 an iii-tiglt)I \htiin 

a k .- hld i'dl hW ~ dH tIC-O11l~ d 
I ( II Kl lo :i2Ii -0

COH,,1 

loi .1 tIlhl( l hiA l h hll :1IL-1 aIh li t.' 	 C C)a I o llL 0 111o lIC 11 ld I S IC 

litI\ithihth ~lil~i JlU~hlC Ii .112th (lul1hiitt al k11) hi bishi ,h\,h'diIc ~lcpIhil 1111 II 

aldi HIOik 1IIh 11111 ht CI I tI.lt 	 bukC(I*ii 111 LX N"Ici tC~ tiihl 11i11 Ah 1, II 

anIt t ilt k (11tCl111MiII I h i ICie 1i 11 tih(12n (111 Ciw . ofi ti lek II ltu\II Oh 111IC lot il\lIC ocr
 

lrik io .'1 C( luili. iii pIl iCd 1 .ii SI ,i~ c it piu l~ch!12i1 tlh111) 111 1stiliuI it a
l Il 1011u \htla ilthll 

tul l ihi h M I. 1oi 111 , i * 1CIhh lL ii. 111 1112hji ~ h lil, Icll l Ii hI (Mhlluhi\.i I till/ahi ~ 
Iit~ hI ii t111 ChchI i Clit .11iSiu not hI s.rI ohhlItSkAlICtIl ofi ll L li l 11)1iiuhhiI hf) 1 fitl mi cll-

uc t I l oIuhIthi)1 hilt! I iCk tI I tiI I' I ci 1 ll le c, (itI ih\ [hill liitis)1 1 1C 1 II l i ti silVI oih l uld C 
c ar utirtt\ 11ti)~tShtal akg 

5111)1utt~~ctLL I ht 111iChhl hcrc lsC ar Iai d 
cons J 


U aci ll i t ha i- willtthm h M t o i ht 1 iCk Il tilt
 
C011110 I ll IILI l. I1111' lol , 0 1 

h t 

Of11)1 CM 11C11111ILi tA C, k~ll' 141,1111. 



Drini~g Requirements 

Drying of V~getables in Egypt 

H-.M. Ali and I.A. Sakrl 

Absiral. A 'Lkii ki' tii~d to di1 lc%%*, oIi,iI1( oaii/iii ilmmiai,Ir\,ci \ an Ak rt)iI jhibic 
V'.CItcI.flu111 I lie p)I1kdirC (iIc tillk I)II llp )1 0l (II n iivcrage. Thlw tiisI . . orxiiit' i hi'itd ail 
irtsc led thait the law 'I itiilte %ui'higch ii flic lir~t 3 iiiiir andth si med dii~tmt duirin'iin file 

I din dh Ii l i~i as I 
ihniag 72-. 5 11w;l~I 11 'mliIw j)Tiric pmIici naIC;ctiahltlo iulil c&nIiiiicp ta ; i 

reiaiitw ()I~ IIIrv d ii 1111. II 11wci~d ILt 101~ii w)Jcriidl) wwlwani iii m N 

Fltccillilcc oht n i 0\01ti Ihi ( Ii 32iit ll\ckatI illilca11i. a1 ih'ai fc Iii,2( tu1 iiiit41iiii]() i~' Iooa 

p CIiI)CMti11 C( li tIiliihiiu Al i1I_ 

Ow tuiiiiit' %\0 dclI~ l IC;Ilil 


Ixig HOliiti )t Ili iio ciligen IIIucic ill' t'vtti iililt iilltl 
antiinkt' o!iiiiii pS'.;i\', ut 11 tI'Ij ant -I~ k ii iCI' I iiti in \wiiaui 

ll1111N'Illt~ ltl Colog, Cl"Il c on hittI I Nil \\tCiei' lllcte ii ,ilg lil'li [)illi ti iii­

and attitde thanltii11lS iR tii toM \%;r\cO 0iIicld CIl C0 (1.1tilli 0iI fielki lrilult iii anti LtICIU 

NlluilglRtin (li ot'ilii 1l%Icl (girl. liLxpl. SitS st a lihi% l iCrii giffipht ~id~ Ilii~di recofte 

ch ng .lc ohee 111,t e all ll C milc ciII u In a l ccria l eite (N'5 n 



for air entrg il'and chamlbcr. The Dr-ied pro)duc< COtiiatrd to fresh produceItcaiing the 
CtiO0 ltstoi ibot 4.5 ; of' the total production, 

Xcithcity aind ct ,,,-sectltiil arci. Moisturc hilt prtod'ltito is giirtwilg rapidl, th.rercfore, 

Cm'ii.Ilt (N C), jSi.i rc. i)[ rIlit . [l ltpi512 d ta abttt fit' anntl tl rte1 (1i uowvth is 

ai I ,i i t .sHiCisiittl is a ]-1t)ti )ir if ;lll 

i'-lit.'f tlic t 
l1t.Itiin,illd total ,.arh( h ",iItcs,o tilt e 1Irt."hno~tI,.'lilillc. 

C0,1n ;Iud d[L-d C1)tIIIII(dit i", \\+C1110ditICS, 

(ttitIIItIm d tlMiI(A ll(Li (s) .\....itli,lI the 
,


(fliCiAl .\tclt'llturt ('hciisl', \( IV)A ) 

;littlelit ",ilhd ph 'ichi ',;illt hiii", idt lue 


'' 
 Ichu ked 0 

.tltct.Il Itllt.1ill tosii d leiii lilt' 
'Ath I)c . i;IllIi \.12r' 

[Ii utllclit 

0 1t.,ltuuttlh lk hCO-1111O IOf u'111"i, . A [ CCO HO 

I'oisI\to 


nli\ 

C~tI';+I 

.ita k ini 
1t.t Ci,11h dli. 


p i l ItLtlCt . 

tl,est] .C ihit l1t+
! (11tite 
iII .tiltt, 'tIl tlltt/'i,t dlfCI-It 

Mi L'd itie flet.sh Allt tile 11 1 ,.liS 

Ccrops to helitDried 

Ili rciu sa oc 4-
t c likt+.too h 

llltlllitlc io''tiai'c.
 

mI l it' (icslh'.iii i 
I ,tciml in tket lt-

ti Il It.lCp il\but .
 

itAkri to illsp
id C \\, 

loialhrui r\and l.i:h.d The\ 

tlun;)il lt( h-4 Cstin. 
SCtilhi t.l 'i , ()Cto l r it io 

11111t1 td ficlh, liildtile 
' 

tat t\\Ot 1r1ill cThc uic 
co:n-
tiled i tie rt' 1i, 

(( or(-2 d iloru. L.) 
vi's liItI l .h ,iaIStl ;b 

iI d \t.' Ii IhICtilet\\o pro juCt ill tile ]iL:c (",)if't) AICVITI(Illl. thoCle IS;I %1 

m illrkcts,
S Ill IIItt ii,\,ta a'iCd 1)t' dCi 


1 


lh r,,ts Mid 
It il c tl," tl t -.s habrout,,t- ]t1pnI ' dtCL 

[rduCtIlt illtn ithitr cti -, l 1.5 t tititul 

t stii li ll' L- Cs : 

,' n\,h \ i ,73 0 0 1) 

a nd hIt A lar I,, t1hle C 'rhLd 
Alinnmil p r d 1uthon o ,f. I m' ( t 

it 65S01( t). I)cr 

h CI,.n Ilill\.CStt.'dCh 1, 20-2.5da s 
Itc IrL-,hl.\ \c.getiRle, Ilrc packed ilhliIu\L-Stcd 


1lto:I)Ag'-.. ',,1%kiili ;II I d
S.1I)Ii1i tl , ; h,:Id,_d ()11 

lil tt b t lit'.piltcti b lurketing. 

Ilm~ll % het,il, tol(Ic.tio holur's, after . tc 12 

hImikc+,tini!. ltio +\cc'Okra;b,'01IN tt)detcrhlratc 

,)Ilk ;lit' -4 Ilie raIte(I;i',, (tldctl+'rit-ration 

kdllit'l,L,,u,,idCIr;,hl\I% ) CI01lt}1 llt11011 () 10 c' 

I i, ,.kl) ;I (tl ill tll+(I)'t,'Il0IiIt r-CSuh Icr 
,,


lld.ititoll
Iinld1II'il il d .,h)1I1t.+iC I)iO itomal rke't-

urev of' Existing )rying Operations 

flhe.ilhiM \CL!CtilhIC-j)I()LI1Cin + l11lUl+
 

ic in ilt l)tii:i of (h Ri\ci N ile.\ sim plc of 

4i sin u c.r lii-.ntu l i l ld t ictt'I l42ti 

killilc '. \\il \1,iitcs I ,MI the i ri it)[lt l 
. li IlI iIlt+'tu lim hillItiiI +.lilsI i liitiutis 

Il lA l a 'I \i tCd . ,IlilO il \1! % th e 1 ;,ij 
, 

\I ngll . i [tillil r11 g \%i usmdi citds. uli N O +it y0.In t'
Hia ll.,O lti +ph lo l1;tcs N k itc d , It til e m ule ) .ll t k e t 

prIice of file product drop: "lipilic:11tl.\ the 
+ 
xll Clt), I)CEIl'
M~rldlharl\C.,ttile Mild the 

sililiti d ot!,Iln[lu iti ll \ ' l1t",t\uI11l tth(le 
tid dllI 

it ,t m;l, Ot ;Icl i lg 5 ,,tii is pi c..At 

tl e \ l,:gicIld iul e. (1111d i1! p lt it-, l cs,the 

M1112 otCla pt. 

C c la fo' tl 

hlrcducC itoIILIIt)%C ',,t1l;11diltlan ti ti [lt 

Ill the hu;itt.Ii' a tlc ­

il odi ;I 4 

rI tc ihorctd Ill ba11n andlt, M)to tile clotir . 
rclil;IcdtWv C,1 cd illt ht oftles.'ti l i i ,sl.tS .C51kgile 

C f tilI l i a',. 

lol tllI;i'+i,1flfil 
Il hitrI CtiS Ili 

ltichicl sa t tuiis 'i 

,l;It' 

'. 


tokrIn i aI ar0111 t'( s)( tid0511of' s.1111vur rCS 

chihhcel cgillhy.tr,', in the C;ltIl1m"ing 

id leW tile he 'tll11Clat') o ilt' tls,11IMp lti 

2 Iiutt,. It Is th lutIuItLtd i s oi.'utlC tilted tt 
clti rac1il 


IM ,git'd lIet t p ril .\ '1itl mo still. \ hilp it
 
Ofimilg liu;l c ofh iti,,fCta idl 

-i , 1Ldied it is,tla n ,po )Itd to ;mlothuw,h .in 

Inll C.tileIdC;I r ,r'C 

the greenl coloiur at.multch as possn ible S.thillit 

\%,ill i,+tahll atltrat~tiveu for the 

;IYC;1 tle S1,1t heing to 

all ;ppe'lallce 

Ct llJtllll'".
 

tw'sost oI tle producc i,packdd ill5 -k jute 
to) tile market, Ilhcbg's anld SC t + cityv avcrag


dryving ti111cstor Sun-dried Jew'\s Iill mv anld 

A mr;ill rural areas aic 3-4 days anod 5-7 days. 

k~'.'
IT l',.C\l. . 

anal,,\,i,,
Tlhe chicilica!t oflfresh ,ailplc,, and 
alr'',
taiken flom l ie \vis.ite..ddc.h.'drated S lsillc 

, ru'plrc", 

111-111 th,:ilell B'cause 01 tile sic (tdlanrd t\ncr-- Of,.u 
th,. i ;ith0 1 d,.i,,til"Ce ' rc,,lhi ll(li,.e)fH'..11)CCIlk. M lhlun llliII-ke-t is SIom l~ illTaleI.. 1.I 

210 Sallpdc, ,.ollcd from+dif~lIull 

,hilp:ifI go.\ markt.i m,.chimll thileoperations ill[lie differen~t localities. 'Ihere.. \as ;I 
'g: 


pi. 'and tile,. 
.' ,II L' II :ICLj,.lIIl.! ;III.V 

[+ulCO:,11ld to them)) OfISellnI h L- fir',t-clasN. 

1)1,id t.1t,the,,.\ itIrkct ;and deh.. it" e 

Ilillllcl.ll;i\C (1CqIh lkc\C+' 

,tilt 

tCI .1t,he.,,,,hl (Ilt oI-L:II.tled -,.;,t t\ .\...l "Iu h l 

lltllle't'010. tatkilmt;I list.; kCL,\, jt.il t' (fell\%-

dtau' b.'cluctlit -I'hq~[roprlp.U'\tt du:t dried 

'
 

)CI iI1',-t+''+-d IILli.IttU' ll\k I~c)CL). h.% 

Ul"tCilt ill IllltistIN CII IC~ IIilllllgVj;I i I l life lt.'l 

Saml esU'anld accoiudinl\l otIlii lltiriciI \\t+r,, 

alIccted. 
it%.\';Is 


I lik' I'HIO+.hlce.s 


Frllo I l s ioIInIaireL f'ounld that Onel 
all alvcra;ge o'" 10 K-gol'tokr'a an1d 

10 k&, (it' ,lc\\'s imlo+tmllowb)\. ]hic im1potrtanlt 

o.bscruV;tin ahl; l l t he. rodulcts \%, tile hidh 
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N~'III c 
tnitil 

'tIdc 
inlin ibre 

I1L.1t 
t\l;IncI 

Sluble 
cmilii)r4mims .,\it 

.c nn iitx i e i I I 

I nc' 
Stil dic 

S"32 6 
"Ad'.5 

3.S3 
23 AC625' 

1.71 0.4! 
3.0 

8.)3 
38.72 

2.70 
(6.12 

Icli S6.72 2.5.) 0.93 0.25 8.38 1.18 
sunldulled 11.35 16.78 12.74 2.70 .1f,.47 9.9)6 

pI)C e'LIIIu C(111)1ii ItIeui II NI eeutrii'uilI Uai 800 illI Iiie. thatIIItu .4 k\V capable of miinlu 
di 112lgfa latae l/Il" iit(t11Il(! air perl hourii titItI-it a duilt. Thek heated oir1Ulo 

I 'II 11i:1n2lie nnIibi i u n Hettded ;I IAuIIII '. ;I \1uiIIIII (i1 It) lii ;lttCliliiiith 1,I 1' iii ded ((I 

I)CIvCdll o of',the~iSolr111,116,11A Ctor1/ il ilIlll~cl h 41 

/ u!(1*I. ii 111 I1l I/I, i/l 11' . 1i 

Deicopmet 17of tie Soar Dhydrl 



Drying Process Drying Pr6blems 

Drying tests carried out by our research team 
conlrienced in tie late sulimmer when vegetable 
corioi ties are in abuniidane and thleir prices 
are lower. Jew's mallow and okra were brought 
in from the rield in plastic bags directly alter 
harvesting. They were washed and blanched in 
water and then loaded on tiletrays inthin layers 
of nun. Trays were placed in the drying 
chamber when the aitr temperature inside reached 
60'C. The comnodities were turned twice daily.
IHotiry tenperatntrre arid relative truidt frHoth te aien t ar elte ahd for 

bot tre abien air etrinrg rid leav~inrg tire 
drying chamber,were recorded. When tilerelative 
hunridity valhres for ambient air both entering 
and leaving tire chamber showed similar values, 
drying was continted for another 2 hours to 
ensure that tie moisture contrird of the product 
was abouit It0-13%. which is tie vatile required 
to ensure sal~e storage. Alter completion of tile 
drying, the products were left for I hour to cool 
and were then packed in riylon or jute bags. 
Samples rron both the fresh products and dried 

oproducts -were itaken to the laboratory io 
deterne moisture content. crude protein, 
crude fibre, ether extract, and total carbohydrates 
and ash cmtent (AOAC 1968), 

Table 2 suiimarizes the results of tie drying 
experiimrents on .lew's iallow and okra. Two 
drying experirments were carried out for each 
corirmodity lew's mallow and okra were dried 
once in Augist arind once in October. Tlhere was 
no appreciable diflerence in the weight of the 
cornirnioditics used inthe two different tests. 
Within each dr igxcrincnt tle fan was only 
oil durirg the drying period aid providced 
800 inYhour or air. 

The initial rolis tutire content (iMC,)of the rresh 
comoni ditics was not less tIani 80(1 and the 
targel moisture conent was ll -155. Thedrying 
tile in tie October experiments was longer 
because of'the higher relative hidi odityreetd' 
hi this periid and fewer hours of stlllhic. 

in the dryiig experiments carried out over the 
last 2 years, it was round that irthe drying rate, 
due to the high air velocity, is too great, the 

prod uct tends to dry mainly from the surfalce 
layers arid, after being removed from the dryer, 
tile surface becomes moist again. Overdrying of 
the vegetables is pointless, because tile storage of 
the dried commodity in air of high relative 
humidiiy will result in the absorption of moisture 
Ifroii tile atiiosphere until it reaches an equi­
librium moisture content. Overdrying caused 

remarkable losses in the leaves of sonie vegetables. 

Effect of Drying on the Quality of Vegetables 

Dehydrated commodities can lose soiie of 
their nutrients during the dehydration process. 
Oxidation is a primary cause of loss, particularly 
in the case of ascorbic acid, but nonoxidative 
losses also occur. There is evidence that non­
enzyriatic browning reduces the value of tire 
protein (lendel 1960). 

Lewis et al. (1949) observed that glucose reacts 
with acetic, citric, or lactic acid ina model 
sysrer to produce brown pigments and carbon 
(ioxide. Oxygen accelerates the process. Heat is 
also considered as a main factor responsible ror 
protein damiage. Ileat dainiage is due to a tinie­
teriperatuire relationshlip. There is evidence that 
heat daniage is iiuch mlore likely to occur when 
tileinitial ioistr ciiteit is high. Based on tile 
results of tile Regional Research Laboratory of 
the United States Departlment of Agriculture 
that111Metal grid trays reduce losses during (irying 
or riced potatoes, we ised stainless steel trays 
to hasten drying and redtrce tire length of drying 
iile. 

It is very iportant when drying green 
vegetables to have ai fial product that rreets 
ihlconsuer acceptaice, Good colour, aind 

colnsequlently carotCne contenlt, cliibe reta ined 

lnl\arI (illT'ble2. S1 of dr ing ,\perirlne .hew's iallhiw and okra. 

Moisture 
\verage Aveila}e Average cllltlli 

Almourn i )iviog iclrlperaire otIf dlyirig illoisiille I11:11 
ILi vo"ting mailc (kg) iteperaiire reniovedkil period Iise prodUct
 

Collnrodini date Illthotn tC)C) ('C) ('uI (C 


.texn inilahiu 37.5 5.87 20 32 72.91 10.3521/08/79 58.5 
013/11i/7 211.5 3.1(0 25 53.5 29 72.90 110.36 

Okra 25/08/79 37.9 7.58 3(, 55.5 301 75.47 11.25 
t0/t10/7) 36.01 7.00r 14 5,1.0 28 76.17 It.55 
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by blanching. Anprpriat, storac Ctllditions 4.7 years), Another desigin nov is takin this 
cani help to retain the desi-,l qualities as \\el. tactor It ctlsidltiti. 

IIi til' anll.sis, it taute that,flilil ,houtld lt' 'he 

onCe ;Iecisioin Is iaklii h\ oliiicvlnilkis w
 

Storage Problems of )ried \'. eetab.les +.hnuct': pisl.ha st Iisses il hli cilillilloitic'.,
 
tlii ti !,htutlt le itc' sturiti,,s tiidt'i~itiiit ;is
 

' tl
i l I Ii li c',ltU I ll' illl l t ( j l c c s l i t1l o 11 NIs01 i te t l i '' I i l l I ti \ I e e
 

till', llltl llii''il , Ii (I'LI III II i01ll1ul.fld~I ;111\ lil'[Lmt"l\cliliv ofIletlop,Lli ;iol
tIl+tuiltitu10l to ",t- lol,Wc" III lh' ji(l 'hJC i.tlucc,lhlt! 

ill ell's.ll, hi c in llildnl the il t,u caL' l Cftln,..'tl1111i lli till ill , IJI tIt ti'tcl. tlep thi 
ollill i lc, iti' sll lt li t i-llel ius t the( it 

mc t 

ll t' hit' tl l t ,tli t+ tf Ih '-,,tiill-ic ililet 

N+',,711.( illh l tl,' lu~t-t+' ,t it+"llialh L I 11itlld~+lCllt, loses,l / '+ l Il t tr.li 1 -lCt' 1't- i 
h(eX.C't -u i ili h t +It.s It:I llt .' i it N d ,ai',lI t'll l lltt ls i 

l
•t I rc. lilte i, c.lit Ill' Ai t. i , I ,,,,ttli7. .I 

IIlCI'C-i',C+", v, hCt- ill filll[)Ill-+HICA C ile,- tICitl0 cioeget
 

t Illl lill+v~LllLt' ,, , i,. IIII:\t a il M I M h il 'td ltI.n hL -16 Ik1d 1i
kldt'a~c 

liMt t ii 'h-'cllin thnll.I n\iti eti the iiui ti - IllC t ut s .ilt'a It 'l . i+, ill ici.\ Rh. let MI l. \its 
t-omtpo+,iflho ll A tile- shuved comtilli l ml . I Ilec I ItiliJ; N\I..%+illlill 1 I lhllk-ll,'t hu Cllcli tilI' I iilCS, 

-
ChICuIliL';ll ill1;l1\"SiS shll,,kCd€ lt() SCHt't Chllues, ill lilt, :illicit+. Iliet+ %,;lllI;lllc adit ice. Ofl M I. 

cili 'iitv lcrd pruJll (clt- I ICCil'C iitli.ilit\M h ,la et litn de eas h ' (intlisiu ll pulh iele Of 
caii1)(4 m lil ht.

, ,llid ;'h tlln et+I l-.it-elt- illlwl til e th v +u,,I,, A l,,t illl ) CiiitI d. 

silnic. IFlet1'l~ll idl o il did [liot C'XC.'.'td 100(l;:)() 
Np, l esr"/g ill the nt- illlille.t ',Illlple.s. IHowe-veru, 

elit ltratiotsalei:c ndto he- olchi eiod. SIiotm.l 
,if lhtc t- IJC~jltdC' elI/.virlJ i lC iletiit.l,, il'lihloxinl ()M\('' ,,Ot-'i Iilll Of( )I I litl A.I 'l I Ill t-'( I'hu' i s)~',l.
L+iet-C I Ill I1I i Oll. ;I d 'lli 'o ICIle- :ll( t Ill in l.ll A t-'iaI l le ittIds,, t alililvk ,i, (l1011lh Ct... 

(tltc lri rit I ul. Wasihing tti. I I( '. I ,SA , M.\)A .\' 
I lICnd(.,I, (C.I. 1960g. 1IkI dr++n ilMid, hCIIdr;ItiIInO'i,!I 

(i11 1410dt itlliCliI,, I: !Ifilit'i' R~.1 . Milit I OVI',,-c '. 

Fu+t u re W orlk(+. I IL Vil l , etd , .. .N u l l l 1il:L-.+ l h l l p i l I l l O f lo d ip l t ic e . + 
si,ii pp. 1.1S-157. I, e+d. 

l~ ', I,.VI-,,. i,\V I. h. in I c~lilC . Ri. lH .WJ. 

.'-tl c.v~llltlilll qV Ofllt ttl+The- ith cllnlic" olllhl'+tc Sotil Nimt-n/\nmallc hniml lot itilll. Pl whn 

dl\-lkinstalled al diffet-rt-ut hlocationillhi 1\'')yp alt-llti i,,\ite. hlhill ald I ll~lilt-ill17 

i lid i. tc l 1 1:11 \%t" mi c'lC,ls ililal +t ! lit e rt.'g ii-l'l liu ts S"4Inh ;iI~ . It1)7 l1il'm ,h l Of iplio ,,,i ad 
fo)r ,feet.l (6,51; of' htotil cost,s) net.ce."ssary 1) htiild ChtIic~IIII;ll Ii .ti'l U>lliNIWC',Ill the ' l I' 11l~ , Inl 
tilet l.'l.'t . M\ IM I ill 1I1lrn increaset.d flhe. initial co~st (if ,,tolitdt v+ O.!N. hi; Siiim. R~.N. ;Ili(l N111l, \V.k.. 
Midlt MlibCy-, 111tlli) CT!¢ I'r (, th 1-10jll Oiraiil ,,lora,l. Iitl ;i ('011d 111C., (Cost~- Of ,,l, ile- lK' . I'S, 
hellel'it ratio+of l - ick periotd of' ,1 tnCOt.,1.23:I andi ;1pa i' AVI NIhili,,h file. 
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Drying Requirements 

Drying of Potatoes (Papa Seca) 
in Peru 

C. Lescano' 

Ah, ItracI. A I t ratovy-lIec I io~cc,,S I,i ohiainung tw,), !vt IC,,o ppl,/, wi 1 o1IillIprIto ed Lility 

wvi, de',e pcp.d: extiI , C1iad n I itlnd IItI lraltc ( ,S-S '1lie p htCC,,includes:,iint'tei Ciii ih;liit'ttr.l . 
gradling, vmechanlical \,.a,,hing. ;Ih ,is ,: peeling.0 , 1 ,trip , (I " I.ll). SteamllCowkil'lito S~lO 

prt,,ille). tirCL dr,-hiulh tii .

pickaping. 

(1.7 kg'ci: hlboiilltc i d;1.11 (511 ( itCiiiper griniding. Mid 

E~xpcinlICllt"+(111 thl 6 ll,1 L "COA ,+t d o ocS,, itl,inv I i hmmt~ cabhinctt (t ' nl rlleldlt1'to \cl+ dem.. 

that; plHilto I aii l,c mLll) It~xk-,, lid C01[IItSII IYtHII A.%. I IcaIlluaii'l ilid, Rct.01t11h0 l) pitmited better 

(qllality I)l'tItItCt, 111;111 I- dhth \J It 'l,, ', : IU k t ll/ I 1lH of'~ It i ItLth itIll,:, Ic,. t ,lie%kt.; I -So I [) oillllttllIn1/ 

i,,thlcrii, and SlO\ lCdi i , lt it l . 4i IIp Ilil cked pi t',: lllllt 
, 
ciH \1111un lh te;iiieCICe 

,I tIle I l 'Iit d dllit' ad le piu'SuCncc I i t illI rtiC lilili-i;t'C'IltSlill-lIa I I jClidlS 0'
' ,.hin g fli 't) 'i', II " I '-, 4 cml) alld '!ULLC,I " 5 ,..'m 1,1l1+etet I. 

,il, '"'I\LiChIO tltlti. C.S a h'icate ill 

tropi+cal / llll'ns shcre the plato Lrl,%s veil. 
I hst..t'r. o nly ih lhc Andean rdgo (1 SOmth 

,'\ilt'ait. M\h rIe the t'lIlii\,ltI' pO1 110 irigi lt'd 
;IS it wild h l. ~t rIC play hniplip'llt, • 

)loh an ­

1:1111iOlIC. ill fCCdliml the 170I)I',ithon. Ill Per . file 

ctin'itptio per capita is 142 kg/year. riSing to 
2-1:,; ki- ill the Permvian Ahtiphmit+ (l'hristians,, 

It}? }, 

it i \ e'li kill\\ It that the poiltati product's a 
h %ghcd 01' Cil i CSii.'.,1710 [i . ;IItLI lIIl'.,l ',+ llc 

CStIli itlamins and ttinctraL, per unit area per 

mll tlet' till the rmajir C,'rt'ail trops alt! o.thttr 
I'wl crolpN. he ll llI I ltihi/tiiil ll Oflhit' ,hl ti~d 
IIlC",h Il' d lO tw

', 
it:I l( -COSt l'o~od ill dCvCh~pin~g 

C I'(itIo'1-,I held hiiC'k hLTtiI SC Yif" lO(IS ctn 
Ul,-qlillte.- I ill file S-, VgC. I p, rita ion. andcl 

tnmir iiuI ti hi I IIt'. lthih tllt C,at' 

In Iih :I C 1 14u1t i 0 ilt h\ t -I1 I ;ths peitr te 
r "L'' ll;i ld Ih lli ith1twl' ill price, 

T ra d ili mna l Pr e., t i on INe ltho d. 

11l1ipr~t+'t nicanii, (11 plts,\,'tliton ire requllired 

10l ; t ll I n ,South Amlierica,,,,t., IiO N CIUS. l,, In 
tf tiitnkil th, hIt l-Cic,,vatholnl 11CIOL, the of' 

I~ulX~i~m dit' I ',.1ho fia de A,\litllcl..lol \ 

Ih,dil i A-\'riut'C ,li' ill, I'il'usilld Nactio 

,hl'ii~ Iij h hno ..i. lA thIL -150,. Liit, Petiil. 

polttt",l ita+ n'tvul,.vd oser centlries. "OlIIt ., 

fhe\ Still i\Oh jC1ntiiti\lllitiuhnltics 10 produce' 
ch.'h',drat., prtilIctS. (inlieraily. potatoes 

Ctil.ll tii I'"it' lC'SSt'l h\leb\ ti t'st' llt.Mehods canllot 
lie C~mln1Cd ill ru, lorill. The bitter varietie.s, 

\\hich arc the Oill oil_',, grown lit the highest 

it,, Ililmrt'-c than 601 iln aohv)e sca level), are 
1)1tl ( ( into (huito. C'oninio .tcv,,,, noinhitter 

:iliCtiC ' tl 11101l1lltnltfihe IO\%Ct VlcgiOlISthrAI 01' 

tile higiilinds art 0 jiltl . 1'1 lilt(],prlt'Cs't plOpal 
ill Sm ll eI,. illto Illit", lilt() Starc',h. 

In itl a i i 's flllke papa lca by boiling, 
peeling. iphln and ,tiii-driig spOihtd Oir, 
dhlIlAgtI ptlilatos. ( Ince drit'd, ile jt1JP(A 'il is 
Of'tenl gIlllnd. 'Ilhe l'ial produict is+ bro~wn ill 

bCohlllr, t /1 pi tic si,,., t an d thli dul­ll iXed , 


Itered t,hh (lilrt and mall ,i
tilS Ir.
 

Papttrd ISta pptikr thft'tgho t Peru. It 

i ll inl\ Used il uic dih. (WIarIc'a, which i 
illaitc h.\ fir',tlIo~lillng th1c/apa + a. h n h iin 
it ill %%illcr milh pmuk. lo t oesll", Onlionsl, andl(. 

garilic. NMan\ I'aniflics Supplenment their incomel 
hb) V ucin 7l' /a SCap I O W nOL Iirt illa CX CS ,,Ofc ic 

neel.ds anti Sellitng it in fihle rural and uirban 

Iliaikt_'.. 

Devehopnient or)f, Imiproved Method 

I tl l it.' 21-\l.ijr griljllt pri-m ided In' the Inter­

lalnaiti'l\c Res arcil (Centre III)RC),t lillcltn 

the" Iniv idad Naciw'id Agriria (UtNA) ita 
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IIIIII lit. .l\ llt .l [IL" Illilt9'll.l he,% I II1 1, [ 1li 1| liI t I t \l tl h it ,' 10 d ied IMt Il 

pakieiii.ll . ;il)i Ito nail c it u.illi-- di ig. d II Iiy,. il \,,V lt lII (Vi' (lII bP), n ,,blb 1;1r>,dCI
'I "()l-!J. \C III LId '. hL- l ;t1.IL.\lI, .. l It" IIIIh 1', I)CI'IILLie..\II; ,:[ 197., . 

-

to~lIII ct',+,.,'ll1+pl)IUL, Is + + m i "[Teclhnic,.'al is on iI_ , .i /1,11W %c( I m lHll ,.ct inlll latioll ;la ilahl' (th'.v .I 

'
InI4IcII II 11 Mid i !L' I'.. I ) (02 p itatt , Van Iit .I ,I bhi 2_'1 l.,(F ll and ILles 121 rSlL 
Ilo.tl.i, it I l il tlll .lt l (1 l I 9 .I l,-, ,, i.i i i [, l l\'l I 111 , l, 1i1( l it)I!il 11) Sapa yi lls .il lIIll 

r 

/'11'j'il ld.)( r ht: ll+ Ml d s11C(+,. LH I m (11 '+s 1101t the+, W( L tI I'. hL'T. hliI,,_hL'd. ()lt+, t 
 'l;I't ~htdt~.d, 

Ih,L',iL P t",tII\N 1 )lR 4'.-1l II ,,t. , Il !_ LI d q tIC'". ,.r,. .I,11t
I l i l, (' P r,, l. , 1Ik \ C thCI 1111 1-- ,.II Ie 
A.1a,1 1 ,'lIIIt /)d/W d+t tlt )1 II C.al.h I.'s i,..'hd Of,iIt l, \-I.' If' Qr Mill AId Ithi itour,+,.!",,(,IhI,)htiiIl k 1 
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Dry,ing Requirements 

Drying of Paddy in Indonesia 
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Consumer Acceptance 

Designing Cowpea Products for Northeastern Thailand 

T. Ngarmsak, l M.). larle,- and A.M. Anderson-

Ahislrlct. [ihi, i ,lIhi oll1t ttllo CsII illll ll diu N lt s i,,i t ;I t'hhi CtillhlsutcIt s c it llillg \I 
11 1 1ii,111rdt. I Ile lPIOL+C1,'Cd lPIOIC KaIenh0~t lli lt"Sh, 1 Imi lt';I'+IL'T I I10111C I L -IIlllW, l mtKllonl 

. 

t 'Ili\C.l"SiltIl; 01C I t C~lCdlualh . IItli-ll,I+H -'I t I l'lu,[IL - ni ot'll
\ IS dh.' fu' Ie Ico% p I f An ;Il-\\Lx c l i ;Ihlanecd 

dict.' 1mdl.,lI(,tuse .1 ftilt-\l];Lt h+1:11i L t '.*111CIc Icd 1l llibillalhl kol.p'ci;l illitLC lt' c ;ICo: ll ,,' 111411CS 
C11111illl t .'l'l t \\ Sits ictk IllaI-ettIiit " intl oit iettI h r %iIsttl l tli tIna l' t'I~tld 11j ot.tl,,weo 

t llltt ll lll .uIO ttiC i IM tlhkLtkt bI\ l d \Clltt 1t t h ha iltll 

M cr t. ca S, L.sca chtrs it l:MIsset\ [f:llint a ticl in a Cittllsiielu. or ill Ietttds test 

tii it,st Nc\ /C. ltl id. htiluc huilt it ,, .te )i11 test littrkct. Iftile p-tltct sicccssfttll, passes 

pirtotltct t cltpi tICttiesie tl t ,tili kt\I\sil tite test tlar Ct, it is tIhtil 'CrWtl It"e latitliCh d 

tIslurntel \e \mils tilthem 
ill'etail IIttiIprlict ipro 1i ,1ta"ill\the 
tt,lISt.ttl ++. nCCdS. I S\Stel (tII ket. 

etCCt. , 
stneLtitreI', i tieidChit dil re t ,[tat,. The of Cowptia Productsctch Il Design 
which iS Itillis\cl 1, anle iltlallot l. 

[lie StIages" illdelusigizt it. a IMuit pl4tlttCt SiUt I h tlcsignitig I Ittl Ptrtdtct Ir titii tL'i 

\%fill elltin th t r weict: ideas
,, 

T Iaild. tiaMl \saill,, tot tpil ate thte CttOsidtr:it P, Cwrt to
 

lilt based ottl tlhe liNts',.h ol dev Mnd cteate
l't ct tintittutitiol;II ptttdtct, to a 

ideas telie'l.cet',. tit otetial titarket I) 'ti aW c lhiiccoildil he V ilittial. s pela. 
inrketab+ilit. intl tcIiiical lCa,,ihilit\ cvahitatioti \as basedo, tIe o) the delchptluent steps 

,
[ Ilt' e\t SttC IS \ 01' q the 
ll piessing itl'Il epCtaneInt lt.tli 

pIlt hdict. \ lilt' dlettiled SIit (0 the Ilnttiitioliil \IItl it tihe pttltlt anIld 
tile nti i;tItketitid t it .'Itlait"t redsV I thel' tt h ti titt­
tiallitta iftC C\ ilti(ttI l 0, I litptelittiini rt 'iIIentltheasirll reiiotl is tilecl,ttri I lie 
ptoltct.. tile itIi S titaiblt' pittlIttIS lotI ptltttst ill-ilh;ailaitIl. \boItt one-thitI o) the Tlht i 
,tle cho lltlt Call It . I,, ptpulatim il and rtI\Itt thleithett ll. T i i, hlhlo\\eI like tlis leiot 

I) the dI,'tsjilll *%ttettst Il liui lurie'tt lue. \with ll d tiecdisatil pirclilltitl. III tllitn e 
It.1,,1l1l.. thi', _. it i,,p,,,silh to+ ilakc it tlailk ll pr(l'ctil I" I'icct..., ,lSU1 Ill' tile l cassava'I. 

.Cllllilllc he IcllicsL'.
I11ich I11l il +tl'lcc c\H~uI"'til kelcl, SIll'il'Cilll'.itll g 

eI l\ l i ' (2h:prtel t C the C lttsi\e tieC I- .ecrtilk 'sI\ (eI(NNI ) 1 '1(:In-

Ictoh r\ p itlilclitll i;dtl tilikct hpillcll ire 19)3 i cl 1. itll tlidtittul C ;11. tKitti/ a 1I)74). 


tttlliitud. [l lcte\t sleps illcti sIlll tilt e tilIl ed ttil Il Stte o1tile t )Il'I lv
ptttie 


cithcr ill t ililditit 1 ,4 ill 
,111d N lIAll illaL (II Ilaukl stillp t14111ialt Scati'\ 
;tluceS'iit! P aillttctil. :t pilh t plili i Stippl\ I ),Itl the cotniIl . 

NsitlC t ftcti I h still int rtitiotll. 

\hitllCr lilt I)iOthlt't "iil, l 1,111 SClli Midt it Itolcillhe IlldleIt i11- illliet tlteu the h 

liste'iltis. ill lcall% hilc iill,i retllt i Pti itiol(1 tle poputlatiotl'clttlnIl s lltaill in liLh tt 

ktllh ii\ tiLlidl .At tI lls stlh hire i' il h li liIL i141!11 ll0 1ihilil l.tc. 51ti 

III I uHIIIHl MtAl1)Ct I l il ()I rlil hit lhtl iltl Ctliltt IlittitS1i ldictilt;ll l ie Ii 
j~t lIlllttlti t c lt t l 'uilti)ir ltul;111itll l th c I) titt ish. iillI h it iltlciidc 1titli c 

Illeatl lllilifl +tihle%%fih simllllllltilills, o1ll illl;vI .

\ntiltic. nit \uh~istu i l nidtltigniicant Iillnilicts (1tNIL l,,m. ,1 list. , 
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Pil'tciz nric Imla nuttilitin is itLie mainly to iand I I snacks and desserts. Each recipe was 
Il unavailability olow-cost, Ihigh-q.lI ality tIotd re idjilsted lt Ihe y of1then so 1t llintit cowvpa 

l,0r the low-income iamily. L.egumes have been could he increased. The readjusted recipes were 
suggesled as a good souicetl cheap, high-lftlality then tested Imttrtheir acceptability anid runi through 
prtellli. Soybea l Cannot he successfullylvlgrowl series of' taste panels Im prel ralukilny.I're nce 
lfor production illthle northieast: Iiiiig beans, 'um11ther 'ormullalion research was used to 
pealllls, aid string healls are traditionally nilaxiiize protlin Content by Ilie application ot 
produced and Litili/ed illson v'illaiges through- linear progranling and It calculate the 26 
oult ie area but lnot illothers. The ulliltiple- nlutrients present itieach dish. The malximized 
croppiig ptr ect ait Khon KaI UnlIiviersity has proteil dislics were then tested agail Im 
elticoLiraged cotwlpea as tlie lepti1i Imtrthe llrth- cinstiller acceptabhilitytby a taste pa iie I of* 
east, because itCIll i e growI well iIItle arid IIorthI easterin T[hais. The Commnients toir tile taste 
allca where lcgullics A promin isng paill%%l tised to select iore acce ptHablelher I'ail. were Itler 
svslnteii a inIlegrating coilc's'paill Iile Cropping reipes tile parametric costrns ilf1rolm 	 Ihe 
system has been estalished, biltthere is reltic- lilneil• programinig where inpr vemlent ill 
IInce oill the pIrt i tile 1IIllcI's to glow cowpa palatability' was Considered necessary. Final 
intil the' aIe assired its satLIe tielr Cr cmpllcri/ed IccII'+s We': selectelI itF' mcIiLiof, lether 
homtle use or I I ash inucome. Therefl'toc, it is pilanninig aniid populalri ed by publIlicaitio in 
ipartanttaI ho useIwives. d venidtrs. and pamiiiphletI'Oo lt01-ril and distriilbled through governi-
fI'Rd shlps illtile Itll be ecoultlraged Ii1i agents anrld sclihooil teaciheris.t11 niorheast 
it Ilse ccwpI.ie I trc",ssed I ,gillli.isThese dishes were inulcorporiailted iiitL aThe Ihoil then 
Proectl at Klltoi Ka i hltiiversiiv hasncmnrtged 7-div mi 1 selected by Ilse of1niixcd iIiteger 
le IlseI cowpei as a protei i-ri salt ice. The Prograiiling 'ronl ctllmlln dihes cateti ili 

-kiI deelp c(o\l ili prodi cts at KhIoiiii K aen ioirtllhai.stlertn Thailaind. hliecowpea dishes iinrd 
t liveSitv i's into levels. ienitl are being introdticed in six Thlaidivided two 	 tile no". 

villages toLgh di teiclt mhi ds alpromniil ion 
to fid wlhich is ile iost metoslitable iad tIr

Level I: Iiniproving the I)ie of' (lieVillagers litiichin ii nw\, Iood ialw mImaeriil ininorihI­
caste1¢rin Thaiiilallid, 

cti 5'lic ' was dlesigned to e
The11Lili/litoit inIt 


iilipro, h iltriii.iil staills of
ilie 	 the villagers. 
The lotids eaten iiost othe.i couitild be s.iliIle- Level 2: lncoturaigiiig Farmers to Grow 
inien ted slt, ciwpta to iii pinye Ilie ,'liiil;llilit. Its Cash CropCowpea a 
o1 Il1:11icll, it ii reatsoniabl Coist . lhe ise oIt 
coIlea citier as a Complceint tol ex isting raw l' e1nco 11+ige tile I'lrmei's to growi iiiLire 
iaterials ori' as raw nilterials c lwpeas,oily For their own iieeds bilttlsoa replaeeiit 1tar not 
illComiiniiilv teltl foods miitIIl provide ibelter as ;icash crop, i widespread tttilitioun af 
basis Itmr selection at a iititius and law- cowpeis is eedletd. ('owplca fliir woild be (he 
Ciost In.ili. is imipe'rative tile tlrn itilized it coiuildIt tha ciwpea- ilost eaisily as bei used ini 
slpple incitled dishes be iadil\ acceptable to tihe ft d dlishcs tr iii sla ck Itoids. The snack food 
villagers intl shluild be incorporated into their seeied tolie the most :ipioi'ipriite imethlid as it 
ulilal diet. "This led ti th(lefirsi step in tire would be ready toi c.a. tiilthe lloliisewife would 
descl.\o e)it slirk: [lie dedvllmilit if'cow.s'lica nlt ilct'I lealn n1111.ev recii es. It Cold lieIii le 
tlilics iild Ihv,utnli plalilliuta balaiuced diet. muade antId suld tIbyItod veidrs thligh'tiglout 
selected itlili a Ciiinbiinatioin (it cos'elia dih's Thaiilaind. 
an tI nolmli~ litlhlescril loo. 'lre am wlliSs Li twidl ilie utilizatiin uto 

50 inctldin 	 lor lii,A list ll. dishes, iain tisli':,, cot\lpi i tile lio i Ioti ' making 
ilui.cks. and desserts \Vs Callected raii tle it iito snalick pirodulLicts. The' pr uicts It) lie 
litral andoiiaitl rscripis and ' ilriliign. develiptd should be high in iuuitrizicnalh 	 atile, 

IPrelitii;ar\ c kiiig iriils \\erecarried out to' especially lirtt'iin: low east. i'eqlire siiple 
t' iai ': tile llr 11t processing: ready Iticat iorlrtlt' siniiplesulitahilit' itclsion 'iiwpt'as lie 
illeach dish. Tasic panels \er tisetd I.ajudge the citokii g: easy. li iransiport and s ore \s'ilhtlal 

ct'cltltibilii \1 cacti dish. All dishes \\lcilein rl'rigeraiiil highly accepialile pitdics., e.g.. 
sc'riiil iii Iire basis t)piitein atlld Cost per pitoducts simiilar IttlIre already well-kiiowii 
st'iVirg. colilleC\itv of' piellaltitil, aid mi priitltcts: ectiioiiical timake; and have ;ilarie 

iateiial asailuibilit in the %illicgs. 'I lie nmlibr market iitllet.
 
at, dishes \was 11 llaiill r lt
ctit'ciicd dttil ti tislics 	 The stps in developiig snack pr icts are: 
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a seaich lfOr in tileratio o1" I :1,A.i increase in the ralio ofproduct ideas, svstematic selection 
of"product ideas, process selection, iorinliltioi cow'pea 'hourresulted in less volume in tie pulT 
and proess testing , coisulmer testing, ilitroduc- produet and a hard texture. At this stage it is 
tion ol' snack produit s t0 the lotod vendors and planned to use a mixturTe ilncorportting tie 
10od pro'cesSorS, anltd I nlnelllng mla.sillitill of cowpea loilr to give iheol the products. amoiInl 
Ii tle sea1rch fr prodttc ideas, ideas lor right amontt of"puffing in the final product. 

eowpea were Iorlmlated by a search through The village texturizer machi te was made 
Thai reci"pe books. The amiuontlito % 1LIl aectrding to the i1lstructions (NNIF 1977). The,'pea u 
was determined by a1literturC resea1rch and by iiaclie was eslted using rice flour and tapioca 
trial recipes. The most sit ilabl' Itltrdt.icts weIe flout' Istile(tllilil t td11ditiois for these Were 
chosen 11\y s.sieniatle Ideas wei published in the booklet provided by tilea selectioi. Meals 
screened fit'st a "pass oti Imethod. lb r Millions Foltndatito.1;y Ihil" To A satisfactory produnct 
satisfy tlieali tlie level ol ctwpea Ilotr illtile of tiimoderate plifled volIume was obtainted frtl ii 
recipe was high. From past expelinice in cc vpe;I flouitr. It was It)td that the satisfitlctor.v 
developing cowvpea dislies, literatu searches, rantge of toistuite content (MC) il tile loll. 
.1tid le distrilbittllon of' tlilevel 0 fcowpeallotr mixltire was between 201 ittd 304I an tidlie 
iltile pltoduite ideas, it was ial cotking itiwas at atcmsidered tile (tpliliul tondition 2()0 0 C 
cowp a I ur illtile recipe must be greater tIhati1 high prCssure and 15-20 see of processing tinie. 
121".. Tle original IProdICe iLeas were screened It was alIso I'otnd in the early experiments t11hw 
to IIeet liese rIequlretletts. m1iixtiurtes of ptUlpkiln, sesame. and rice llout antid 
"Toselect tile c twpea fltlr be made into :ifavurablesitable prtoducLt ideas I' ftirt her could 

(levelttiliett, we Us~d the checklist screening ulffl'tlct. A desigl of0possille Cotilibinatiolis 
tlulhod. Tlhe Method attetlited to qtllifyile of' cowplitl fltur withIthese intigredie tts (plim kin 
iil'orliatiol so Iha t tlie pltdult Jileas could lie sesa e,and1Iice Ilrti)will ie tested to determin 

....... ianked against each other and ile ideas with tile their elect on tlie flavoi'., a liceit ralice, aiid 
highest taik were chosenilr i'urlher develop- protein quality tt' tile tialI produtl. The proteitn 
mentn. rs, related coenltet and protein quality toltile imiures willThe screening lit which were 
to tle oble.t i'e ol' tile snack prtodut, were giveil be tptimizcd by tse tf linear programling. The 
a Score. I-ach prt1"dut idea wis itnxe1rica1II1 l)1111"i*rtIWitts f'iii each ilixltreat theirt optimritli 
rated against the lotal ol each Iacltr; then tile til'litig conditioni will btectmpared for their 
marks oi all tle fit1cliors were adlded to give a acce ptability Ill a t lste pt111i. al .lth I tilie 
IotaI sctire lb tle prtduct idea. FIro tlie total Itixlure th satisfies ntritiol specifica­e tite 
it was possible tt rank the Iprtdclie t ideas and Iils and is accepted I tilecoisiIller will be 
select tle suitable pitdluct idea. 'he most suitatble selected. 
prtoduct' idea was tle cowpca pli'I The next step is tlie consilllir test. A Sitniple 
The timt step was Ito select tie Ilthtd of tthusewives iti Klitn Kacn villages and towns 

Itiiakitg lt1T produls. Two ptssibleircessintg will le gi'eni tie product to test atI honie. A week 
Iiethlods were selected: Itt-oil liltIlllig itlnd the I:tl'rtOhey will be inte rviewed lb6r their opi ni"­
village texturi/er plilliigliiachiie. Tlh se two aliot liavoti', texiture, and aIllicittlice of tilhe 
tietlhods wcre contsidered to ibe silple ellligh lrolitct to gather some stlggestiolls ItlboIt 
that tile\ touId be carried itt by tile l'ood yveldor i rtpttvenlient in the product and to learn about 
in tle village. 'lh hol-oil is the mtost their in1tentiot tt buy the I1'I)tll'flhlg rodtct and freiletIcy 
c lt nletlitd il which tlie gelatinized dried and qta titt f' restli t" t lie oll­111011 buying. TIe 
paste with a otttistlre conteit t' tltbtllt I()r:;sttietr test will be used to implove tle pl'd(tet 
will pIfIT ilell l'- and help in esLimating the fIttilu Sale of 1thedee:p tried in ht til at a tie 

atul hIe 19wi l ptoduct.
lt 5-2)5(C'. The villagett ixiti(1r 
iaa ina e dIeveltped by tile Millions tihe aitln the itili/atiollMealIs lor Because is to widell ol" 
I:oundalint IMM IF 1977). II is low etst and twpea Itt'. it is iecessary Ihal the l'otd 
silple itt make and isan internediate technotlogy vendtor"s. t tod processors. all I'od utnrelreticurs 
naclhini designed t) niallfactlcre pulT Snack be enconuraged to p1"dttic the snack pt tlct lo'" 
tood at the village level. mat'ket. 'hIeplt'tuct aind tie melhd ofl'p'ces-

Otice tile prtotcessilig Sing htii be intt(duned to as t Ihesemethds were Selected, iit:iy of, 
the next Step as ftorultinlation and plocess testing. grtups as possible with the aim that they will 
Work al this stage is it tw inIprtgr'ss. It was adopt tihe prhduct anid Ii1arket it. 
itilially I'Mtnl Ihat alnacceptable hol-oil pitT The pll ol 'inth1ctitiis still to be develope(d 
p1 iduct cat lie iiiade 'ri dried gelatilni/ed and it is intended Ihat i piilt mtrtduclitio be 
paste of a lii1\l1t11 talloail and cowpea allilly/ed tile introtditctiton.tllil fltolll bl't ti harige-scale 
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Consimer Acceptance 

Consumer Acceptance of Dehydrated Banana
 
Weaning Food in Costa Rica
 

Celsa Lastreto G., Rodney Cooke, and Armando Campos S.1 

iilltrit, rice. and soyhin iwas devel iped it) 
oithe (sta Rican P'rogranm (r1l 

AbsIract. Aln inialnt cereal tilsilg supply the nteds 
Food arid Nutrition. ,,iicheventually willhieintroduced into the 

national rnlarkcl. This ood,which uses principally iationally priduce(d raw materials. is in tileI)r
 
of, sruiall ilarkes and call he consuend with eitlhcr milk or water. The cereal was fIortified with 
vitaiills and minerals ani.d was desigined as a conpleentary fIood for weainllg. The process for 
ireparalioi of tlte ceical consists oicooking to destroy tlhe itihihilors illthe soyban to acceptable 

levels, gelatinization ol the rice starch. iniactivatiotn ol'the baianai eii/vliis. and dehydration ol'the 
illixtulie hwd1 ti dying to 5";NC. 

Optimization studies olthe ingredients. using ilte nutlitillinlial index with tiechemical Score as 
haainalla cintent mainta ined :it4f)'i coiplement weei rice anld soyeaiill. indic, led thatl lie hes h 
proteis was achicted in tiritilles with 1).,'and 16.51; soybean dry weight. The cereal, acco rding 
to cheiitical aid miociiiiological analvS and laste pallis. was Stale aflter 12 months' storage 
ill a package of laminaled papel, Aliiiu, and polyethylene. The cereal developed was produced 
illa c itniercial scale. The productrehas high calIric valuie aid es\hihuils tile finet.ional characteristics 

(,iscosiiy, dislpersalhility. waler absorplion, and texturel) recoimmended I*or this type of l*od. The 
icceptlance of the cereal %%asevaluated ila study 'Food for childretn tinder l, yars" during ile 
lirst phase field csperillent. u a grolup of wilh a childof' tihe For this evaltialoll 0 I'amilies each 
under age 2 was sclectcd illin ilri itle cpiised to tilerisk ohf lihtrition. The results haseJ oil 
the illt)rlnaliolgisen hI theIhll er ir peron illcliarg il Iceding the child demonstrated a good 

Idl
acceptance oi thle p t. 

Faced with ilie nted f the C'ost a Ricani 
goV crtimitt's Fooaid aind NuLitionIolPriogram e 

l'ofrlow-coist, casy-to-distribut, and nutritional 
ftooidsllthat \lliId he well acc plcd by tie public, 
tle F:ood Teli nohIoig Researh Cenre I('cill ro 
de i.vest igachines ell Teenlogia de AIillntos 
- C'ITA) Ias1 concenitiated iIs elforIs oil deeI-
olpit g I'ooaid p rodtis of Ithis One exapiilpe iskind 

Creil. The 
aim of this pri¢iiec was to develop a silipple-
n1clritarv fooid foritle \%callilig period. which 

iligl he takell wilh water or lilk. hidesigning 
lie prodiet, lally irodulced raw materials \were 

uIsed: hanllalas, to iiake use ofthe iilinexportaile 
surplus tI'llil Rica's rice, 

baianall-Ila'oilired dchvydral tL iltfillt 

C'osta bailala ciop. 
which is grown lIocallv; aild whole soybeai , to 
improve tililltilre's protlhl quality,silply tlie 
oil nCessar' fOr processiig. atodantbd cahlrics, 
The Use u1fot hrl egit es Ici iwp¢s anti pigeon 

('eillo de In1%cstiiilies en Ieecholopiai de 
Alitieitos ((IIA). I lscilsidald tIe Costa Rica. Sal 
.lose, (iosta Rica. 

peas) as alterntlives to sovbeaills was also s tldied. 
Wiiith this produtln, the aimiii was to Stpplelment 

I[he amino acitls ,Iryptoplhaln, and threolille. 
in wh'licl cercals are deficienti and tllehiolline, 
of which legilnes anid oilseeds ofelln Onlycltai ll 

Iliited amuititslls (lRioisenibe rg aind CiIik 1957: 
h.ressa ii ei al, 1972 a. b) The project assessed 

Ilie eflect of' varying tle prioporti oilii of'oybealns 
aMid rice nutrhivC I'nlctionialOllthile viahle anl 
chlaracterislics o tilhe final prodilct. The baniana 
content was kept cinitst ant at 41', Iii s ensuring 
that tile hanana Ilivotlr would be iiiaintainied 
inlit ridrodlct. The tia Il'rillillia, enriched with 
soybean oil to inirease its caloric cintenit and 
lorified with and wasvilailliins rminerails, 

lreparedtil lill indtiusirial scale aid yielded a 
cereal havinrg I l incliolal iroperties reconl­

iended for Ifoods of this kind, The plrdulct's 
acce plability was assessed tinler a prlictI 
entitled "Food for chilchien titler tw(i ycars of 

age." The prilary goal if' this project was io 
firrfhler tile development of' hilgh-calorie Ioot 
for use by children tinder age 2 dirinig tile 
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ld 
the risk of nalnut rition. The pc11 lcobjectives
tias he listed Is l'Illows: 

I I To evalltttih' Jle acceplahiliv and IuLtrilionall 
impact of, variolls fild pil'itlets it:at are po nlll-
liallv 'l.c tie o' preventilg nlalltilitton ill 
11"an allid I'llral popitlaltots exposed tI tIhe risk 
o11n:lltltritiott. 

\'wealling )Cri -III([ I )Potitollnse.X[Posed it) 

(2) To make pt'ogiess ill developing sitronge' 

hYpotheses regarditig 
 ihe key I'aclors and 

reClaliitllips thatt aillect tesillls whell 
 Iood 
pr ilutls ale ilillttdliced ott] a nolntcomtmercial 
basis to fallilies resident ill these ateas.

(3) 1o conrusolidate .1 Itctelel,'di()lgy,esc;rch 
:lpplicable to the social citl.em ofl Cosla Rica,
and to othel sitmilatr social Cotitntls, ho provide 
a basis [or Itllllte slldies ill this eild. 

The acceplallilily of, the pridtct was assessed 
under a prelimllary iheld trial itl which thice 
Iowds wete adtiminsteled experihnenmally: haillil-
hIavi dire dellvd ated il ll Cercal,. rice cereal,
ard a rice-ald-bean ceeal. Fitch Cereal was givmI 
lo a ttrial gr.up of' 5(0 fihmilics overa 2-1nolllhpetriod. Ant iher grottp oll' 50) I'milies also took clinical score and caloric cittntetnt werepart as :1 control glollp, b'inging tIle lotll Culated. Trhe chemical 

cal­
score was Calculated oilpttpuhltlli ii stutdied to )00.I'ai h Ialnlrily h* d atl tle basis of 1976 Food and Agricult ire Orgalli­leasm oL child uminder aige 2 who was hei g \we;aned l tiitttn of ihe I JIited Nations (IFAO) data, atnd theor ha l already bcett \'eallwd. 197.1 I:AO/\Vild I Icalth Ol'ganiiiollmio (WI1O)

gIidelinelr()f n111111mbacids waslised as a ref'IieIce. 
lh' testlls btailhcd mIdicated tile 'mlitniitlMelthod of IrLparat protin level tohbe Iro 10I 12t';oill ollier words.l i 
tle optlnmiin tixtlures wereV (ild to hie thoseIlasuiall v. tie Inilllod used to pl'c arc tile contai tiig between 10(.5 atnd 10.51.; soyeai .cemlil clisis d of pectlkilg tihe img dielltis Ilte caloric Cotitenit of' the various ixtllres wasand11 il.ving tile tesmlltng tllash ott atd rnnihrver. fiti(d to be virtua llv tilie s;amte (Tible II.AItCr being waslhed II titinllng watier, tite whole Nixtumes contailniig 30 atnd 4V'; soybeanssoieat %t'%l 121' lo 1)m"mitt: thei w'r' set to ihlee coolked ;at Itstitiimo tic Nmtttiliiit de C'lrotlte \;ilel filled %s , d.'aild ttf to remove tlie Aittmica ,v I'am tn; (INCAP) anttd lte ropical\ater-sdnblet clibi'lrlihaes. hich are tilellill Iunlnrducl Illsill (1'lI) flot the lhoowiigttil,, o* hinlence 1Hackis ci al. 1970). ('olking biological ttlllvses: ptotei lltililaliou in(exthe Sbealls hi Ilthis wa, rednced tle cott)eelrcII;I- IPFIR). tel p'otcin uttilizatiomi (N P1 J), ;tttd ttetih1i t1 Inlithb tois !id dllcir.LcaiISIIIolipo- pIoteitt ratio ( NITR), hlheiosilts showed Iresac.lialile., ISletii et 11 7. : ,;Rackisvi al. 

1l974) 1 lie lice ard wiml_ werL thlll ;deltl. in(1
aillmssed ito boil tt 5 in to;gelati, the tlice 
stlchllAt Iti p1ilt. fhe hailntas \ctie peeled
aid pt illI lalk illh walel ad asciltriclim acid 
(OI hY \selhtl to pIresei discoil lion.TIle 
Linteis of this Iaik \scte ttei atdded Io tle 
si'eai ll mid ile III tile Cookinig lot and lei to 
bitil I'i 11 tutu o III:fL I%;ItC thle liallalla's 

te rtet 
tor1. Iediill intot t I'll/ nill. Alter Itilling. the 
Iiititi- ciimicil io aIuitliLi tanlk tial Ili tut 
fed Ihedilnii ih itlletatitie oftlhi, tank 
%%as Iitialicl it 71 

'I lie c lukeudt tinllC as th ttlllslet red ito;I 

C lit kcep tile vi.cosii\ it' 

le liixtinrc low, ied Ce tle Iso of' dr\iv g, a d 
enlsureC Ihllt the film ib(,'ted in th '.ryer was 
uillil')r. This lemperature also prevented fhe 
growllh of' IIIir rgIniis s (.la 1973: Frazier1978). : 

rhe pressure and velocity al which tliedritni 
dryer was operated were Chosen on thle basis of 
sleciie otut it1glatllis )e.hour alld the rne­
tional Characteristics of, the resulling produt 
(Fig. I). 

ReSiftS 

Nutritilonl Aspe (. 

To optimize the relativ'e proportl'ions o the 
itgredients ill the Iatiatt-rice-soyb inllxilure,
;I chetnlicll scote was Itsed as a i1ttritl in tidex. 
A sysCm of*lincar equmationts was used to calculate 
tile Chemnical score of' variotts hanalltim-rice­
soybean mi iures. The banana Content was kept
co(s.att at 'IVl(;while tile plroteier cotntent varied 
I'rnt.A to 1 ,.. For each ol" these tixIfIs, the:.... 

quality "filt' t ith l-mepotein to lie Ihollt (3 to.
771'; that oif'caswin. indicatintg that titeilisture'.s 
ptolten quatlitv is good alth(oulgh ttot excelIell. 
Thiis is hecalnlsC. evell ho h thil Ic-.oyheai

lI] 'lllmcintains a good variety of attllllo acids. 
tile addition of, tile baniata recdllces tile prolellt
quality. possibly owing to a Malill'rd-tpe to1i­
eIiVIN1,i ilsctor;liIIdhllinj Ihc hlVIg
pruices. 

Futiefluunl Characteristics 

TO evaluate Ihe I'll liilal claraclerisics of*
[l'i. sludield. aialvtical tests antiltheInistitl-es the 
itetll ids used bI' tIle itnfi-ibI'd indtlisr, ['or 
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Co)nsulner Alcceptance 

M'arketinig Dried IF'ish in East Java, Indonesia 

I .A. SuLlIar(Ii, HI. IPuriiono, W.ill. StsaIto, IPut iat , Dariujs, and 
1. Suryo' 

kXiimract mm xi111.1dcc~%ki I iin,] mimil pittssiiiig %mii;mi'' mmiii l mimi u)uiii aimimgkel 

wasJ lill illi1m MIINI iiu11mm\t isi JlawVa. Iliii,-111 1 1011mme ii'djd-1 (III fil l) 11t lit'ili~ii f ls 
slCI'luiiV1\WtCtI
011NUVi liltIt Isii'~ iami ll i gt Isl is lit ilI L-1~iikiu11i ( suu; m t11Wi ICipmvlCuI s. 

\\itiCi jI' ( 'mILCsl illd. il mML-1111,1t-tilt' fish I ('m lillis puut'it .iisu imit..1mdililt I ' i iC d 

6li 1111t'Itt \ uhf itt'm liml1is \\t it 'l filiu !\ dImIIM ' Ia1h11W\mj IC ' t Il10 i i di. s 1it' ,rt'sii tt 

ollInd icsii' \ oldlit 197, 5' ; tw ll ill iIILI 1cl igill i t a;id I)Ci cCCIs CS MS0IIon%II Mlat1CCIillil I iid1 IctIIO(IsU 11NaM IICILs d ctllill it1I: rc.1Fs 

tis \\asihltd ill lilt' 03ii tilt' Fiiitish siii muLnt'lis s ii' hiic'sil.: INIll' N lit' liaid'lsM *lelM 

11i 1sIi l dil i/uu it I. he'st'k mimi\m \I lit1 1 it " Ins.2 lm p I. IIIpli's litihi II, i ig(1.1i " %cIncI s 

J~Y lICI( l -s d II ('i(")1,I l tIlIII C S ilt "I I-1" \ I 4 I i)% O sii.\al'e'dried 

U C . I n I d I[ t' II hI e i o l t o I c g (II h e MC L 1 7 ]( \ III \ I I C M C~ ~l CI ~ i ,W4 1 'I 
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"l;11,Ic .1. 1le Ilet.\ 1,I lo+c",Nt'dlfish so~ld i ll akngl/ ;It1(1their olipill. 

,
I Wc . li1iI ii ,; h ,v il.) Si ld li edL'sil lM.llttl( i +td c 

I Lit Ill-,i AII il,. ill) . ) .Saled drliedl hMilcal.r ilal l n l 

ICtl l S,'i,,/ Ulnsalted (drick,,I ', l Salted't Nhllll. Mnla.h tm, .unt l a~p+l i.lt') 
Kutll'. (Hoi1, catiu'm "pp. I Sidlled (Ilitl (iU,+k, Madmtnil 

l , Wiu~# follllhd Sll), ) Ils lc / l ; tl e['l kllerud li'ulli ni Ilobo Illyg, 
.Im Saiml* 111I.) llsalled/lIall ,.jllcd tilled M l tliIal%+n ,/i RIS11imli ,lll'lobolinggo. 

Kcww.+! fi// SAICL; fiKd .".lthifili'rl/,n ',pp.) d 
IKtm'.o l+ I,', ffil" 1',',l.) I-vlI e.'li'i tilled %+h i;l,+ I lihim 

I ;11)I ',pp . I llill l, , ilyi (II<l'' Nlall .'t lthed (11 ethlil l ,Ni 

Mlle.d []ilt lhe gutll.ed anld Sp'lit fish are' pr,.felre, l th nlllc,.. The coll"ilnc'r, do1 not I ,c thle[Il s 

ht.'.-Llutu ti,"le :I L'h.';iI, pn I' LInid, HO loll ,,'y sall * fiih. and 3 of 22 i,.,tm ilcis s.;i ~file,'.' vlyo) 

and1 h~jt\C J I*l';',I lllblc sIoI;11'C life, k ' V% tile ";Ill Cl'.\S",;IItl , l1 ile li',hl u',hng C't)c't ltlt.:ll. l\. il)C 

II I -li cll lo 1Vll~ m'd Sol'd Ill. %\ilt',e'.[hu \ M lodt..". .'t 1)..hi I( Illotistelle,.d( \\fill 

100l-.00l K. 11",h :1 \%Cck ,,uppolitud (his inltr- 1-10111 [lhe .IilIlil\v 1)li, l Of \101',. tile It.ld ilCIrS 

itl~lllt~llnte d thatl ]0'110,11/sil Ifl ies (Chp( 'l i]qpp.) fllli 

()I tleu OsJ~,.tllnillilll,.l, "tll t. d. 46( p~refelrre'd M IIil ;iIa ileItII'. lllt('il frI' ll laplid,. l oitll" 

imUlcd Jli . midtl. hkL-d U I qulalily M\ l I'i,,II (fell hlotiilF ',Ilifhe m \,%,t%Chan~ges o \ colmillt] 

h,.Hl-1. ()IIl', 2+" '', ,d life. ,p'~l'tlI l'S l e.'f.rr d l)l.,",llllu'd to Ile. vcat ,,d 1), hligh tll ont ten sII. 
,,phit wIIh. .\ imi;l+Imi\ 3' ; )]; now,d 11. 1hl h,.e The. glitt,.d atnd h~wh tI,.cd plodt,,It,', aII', d,.l,,­

l)ICIIJIL-d flt ' th IC(tlI 1111 I ) ll l Ill hto l Jll +ll' rh11l c ;lpitll\.., li 
+,the 1111.hilth Iulp ,\ l" lli'mcd,.'+ \\i', 

12' 
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Drying of' Cereal Grains in the ihilippines 

S.C. Anldales' 
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Content (NIC) percellage, either on a wet basis 
(wb) or dry basis (db). 

Cereal grain ishygroscopic i niture. This 
inearns it may gui, oir hse moisture depending 
upon the aillbie nt condition surroLiunding it.The 
movemenl of1m0istire into oi"Ir nl tie grain isa 
ftnclioti of tile pressure diflk,rentia between tile 
'va uLir ill the grai ll the il tiheand viP0IIr 

suir'rounding atminos pher. Iftlie vapour pressure 
ii tihe grain is higher than the vupouir pressure 
in the air, the Ira nsfer of moisture would be 
fro in gra in to air, thus el'fecting drying. Coll-
versely. if the vaptur presstire in thlie air is 
higher thani tile vapoillr pressure in the product, 
the trallser of moisture woulId Ie frlt liir Iotile 
grain. hiiefl'ecting adsorption of motisture byus 
the grains. 

A hygroscopic inmateraI iiatlay listuLirecOlllLlill 
ill one of two forils: bu)ndL (r till uiili l0is-

radiation heats the grain kernels and increases 
the v'apotir pressure il the moisture in the grain. 
Ambient air (wind breeze) with low RII picks tip 
moisture froin the gra in. Oi the psychrometric 
clarl this is shown iinFig. 2. 

hifi-ared DI~r'i- ,,The grain kernels are heated 
directly by infrared radiation from an infrared 
soci'ie. which increases tile vaipoir pressure of 
tlie moisttire iii the grain. Ainbien t air in contact 
wili the hot grain absorbs the moisture from the 
grain. 

Ccmu'Iiml)'il'he grain kerueis are 
heated by a stil'ace directly ill c(ntact wilh it, 
The hot sirface, usutally metal plhiics, is heated 
by bLirning fiel on the other side or tlie plite. 
Th1 e heat is L tis traiisfe rred I)conduction. The 
healing o1' tlie gra ins Increa ses tile vapour 
pressure of the moisture illit. NMoving amienlt 
air in c liact with tile grain picks tip i oistLre 

ture. Bountl(i moisture is the liloistlle coltelit oI'from the grain. 
the grain that his a vapour pressure less thln the Tech ii iq ties of lowering tile vapour pressure iii 
va potlr pressure of Ifree water aIttile grain tile air relhitive to satu ralion (or lowering its 
temperature. A miiuml lotlit (ifouintund relative ltilility) are as follows: 
ti aibienS rairwith 100thR it. ieetedu eftr 'i.i, The air is either directly 
prtothlt.rl 

Iinlbo n i moisLure refersre ched w)"h to moisture iii ile ltriireel Iv lied y a lieu.t soiree (collbts­
e 
 prdutlllll tion of fuels, electric heaters, or collected solartis ma ximuimii am (-mint.produict in excess of* 
ll i 

sexlt.111­osdii hotind moisture behives like free water with energy). The heating of tile air increases its 
Lipur pressure equal to I'rec-water va'u . v pressure free- p 

hotinl mioisture conllent is a fiiiction of tile 
r'lative humidity I te srrndig ii. The 
bound ilioislitre contenl illeqtiilibritin with the 
air it au certil rtelive hitmidity is culled 

content ,'
Ceqlilihriull m oisture M(IN). The rela-

ive hiiiiditv of the air at Ihis conidition is called 
equilibrium relative huiidity (RIf,). Moisture 
ill excess ii tile eqiitbriuil mloisture coniteint 

(bound or iboul) is called free moistlure anid 
is tilll lit of' IIIStiUre thIt canii be relni I'ed 

iroill with prolonged coniact wiili ;Irthe grain 
whose rela ti\e hilililidity is tle eq iilibritLi l 

relhti\e Iitimiditv (Table I1. 

Techtniques of EfFecting tie )ryig 
Process in Cereal (r;illns 

'Ihere are several wsays clcreating tile pressure 
dilferenlials between the va p in tle grain and 
the vapoi in the ;ait effeet drying. One cani I 
either increase the vapoir iinthe grain or 
decrese tilevapour pressure iii the air lith 
both sililtilnlieollsl'. Tech liies of incretisilng 
the grain vipolur pressu re aie us follows: 

Sutn fltng' The graills tire spread over afhor 
area directly exposed to siltir radiation. Solair 

teiiperature and decreases its relative humidity.-s tIis iiot air coimies illcoiitact with.lIthe colder 

grain, a convectioli iode of heat transfer results,
siintltaiieoiislv'efeignns rnfrtr~ 

t e ii s tri r 
the gruil to the air. On the psyciroiiettic chart 
this is shown ill Fig. 3. 

M uicalledt -Iir Drying The ;liris mlade to pass 

through all adsorbent material, like silica gel, 
which absorbs the ,moistLure iii the air. The 
desiccaled air has a Io%%' relative himiiidity with 
a slightly increased temperatire. UponcOllilit 
with wel g'ra in, illass transFer priieeds l'roi 
griiin io illllir" a siiiitiltllieous proicess bV coln­
vectill heaittransfer. On tile psychriinoetric 
chart this is shown in Fig. 4. 

1tIftln'a('I Air I)rt'hn, Tie air is made to 
pass tihrough ai evap1raor ofL ;i refrigeration 
system during which air tlemperature is reduced 
a.ucl inlistuire in the air is condensed. This lo 
teniperattire, low humidity has absoilute ltir. 
high relhliVe iiuiliidity. 

As this refrigerated air is made to puss th rotigh 
the condensing tiit of the samle ref'rigeratill 
system, its relative humidity decreases. When 
this air is forced into ti grainliiaver. a simul­
ltlecotis transfer of, lieuat b Clovectiloli f'rom air 
it grain inid niiss Ianlsfer f'roii grailin to lair 
is effecled. Oi the psychroileiric chart this is 
shwn v, Fig. 5. 
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Mleat and /1'! ass Tranlfer 

Drying Grapes in Northern Chile 

J.M. Ollagaray' 
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Solalr lEnergy, as aleat Source in Crop lDrying 
in Sierra Leone 
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the tlMICItM' \\ktll he ;il 111i M~+lhtCCIlnIS'. C'l 
i ... 	 tletclitnills, the.. t.l l that1\\%mIlld
~~thiS, il t,,+'nc havet. 

I()he.nmad , ,.:pcctd lle,paIllI, tilt, miVlel. I Ilie' 
hcr Ilict()r be lame+ll 

II % ~ cm)( I ll, 

41Itilet+ 1 i,;1n14 h,+.f that m ustlh
~~int(,la+i n; 
I'h11'IM tviials, that C,.all bet.use,0,:l-~tile_Hralls­

()VClI+IlI:glassn~~~pilleti 	 Ili' plastlic". (Iass d tles1)(11 

,ih 	 IU MICC, liCis;111 old\lfltdics 


bv ",(dill ladtiil m . Iiillllm illIm IlceS itIllaIvhc++ 
\wistI

(
ItIS pk ilitIl (l hI k;Igllnt.' f ic inl l i lc Irhsk 1)1 ;I 

ll I /,h 1 Ii 1las ,sis h igh . isAlN( i sll f'i 
idt I)laISC l\ilt C0dk'CL lhe 

Ill 1/1 , willh 'l . U C( 	 It le. i u se p lahys 
(MiNbC'-g1idl.'t iN. I, 


lltlkL' ,/heIIlid ;iTIIg II -I SlitI Clll sl l 111:11 [Il 

ttiJiilltl c , lIu heIC, dt'Il1111i Ilichcu' t lc 1 C l lilli JCilliM 1ilhSUilld [ll_htL';ll It is;Iind 
S II,I11 1lt'ni.l'10 it'LlJ Ih 'IIIh ll iI i li IlMSh 1)~idI Ii th ()III., c t-IIng.
 at~ Idc~~ilh I.;~IIIIc c 
\\%ch'1 ,Oii,111 11111i. illIilltlglll'lll I :tul ;it,, 	 li,,1 h 1C, ;II'hii! TI l cal1)a[i aiPi l'.clill 
d II tL'. A,I CI III,t IlC'ItI 1 NC Ic II h lilt't t m.'lllIIII aI 1 11C Nt'"ilIit inliil p l1ass / '' 

ltill11 II , dcellial0d aip.I)J 1,1vn e, ;1llli(lt 1IIlie. .(dlecih)I ' ildc f ll emph ' cill b II l'iIlS Suc.h
 
11111Ak%\ W, 1 ­1.IvItc,I 11.1%' ;i 11-1,1 ( l\tl-111h1a is \\ l allflliifillll,illtza\ r Irnl. Th'le 
t'm lllL v-ct.,, ll I%Ilw ,,111\ d1,ll I 11111-il this is 1Iiiiiih ccI ive isIlll i11lei'lt.I lim idthe niliin nm
 

li 111lqllC.11 
 tile' co(lle'tih;toiDI O,1111 ,ti.;ir alp hleakaige frloml , poissibility ()I 

79)
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file insulation getting %ket, C;IN\, 10 IM111111'acture, 
and low Cost. It I,, ptssihle to t1w \\()(ILI and 
galvani/ed iion sliccis III make pwd iiii licmers. 

III filCt. \illiOlls LICsIL!IIs lliM' Used these 11MICIUlls 

lot' N11hill illId I;Ili!c sillill CidICCIA11S. 11 %,olld I,, 

Used If shOlIld he tICiIlCd iivaiii t imaLk h\ insccis 

and Imilltud :11, 1111111\Cl COMIltiolls, 
Metliml, ,I limill! file 21,11111 L!1() lilt, C-iliccim. 

dCI)CIItI I'll tile IllilICINIIS Used . 1..)l and 

\W0d, \kmid pull\ Illa\ he Used ;UILI IM 1711.1stIL's. 
;Ile Used fit sCL'IIIC tileStill),, ()I \kiwd ;Illd lialls 

ill- v(wd lorLflaljllg Scalimis Ilcll ;Ii, Nillcoll 

slim e applitati'llIs IIIIIIi! hill IIIC.\ ICIILI III 

he C\I)CIlsl\ C \ lIC1. Used III 1AII-T LI(I'llillt lc . 

IIIS111JI111V IIIJIMilk 11C HIM ICIM Is ;III(I 10111C 

(if (licill lul\C I)CCII HICHOM'd CAIIICI. It sh(ItIld he 

noted 111,11tile use of a kwall\ I\.II1;IhlC Ilicillml 

III)[ IICCC1sN I ll\ IIIII)l ClIC;II)CI 

CLIHIIIHICIII hL-CMIsC the thickness Heeded 11OIR'll 

01111pilicd it) (,tllcf Illatclials such as loatil 
Lwlilss 

Used, ;I CII1.\ (d iII)t)tl( I'M he 
o I Ilhic ' \\ I ), d. I I it cu llillIv. 11 Is 

1 111;1% Heeded 
Collipalcd 14) S cill fol Ilhicidas" %wid.and Imile 
1)1111(1111211 M It: I lit I I S I)CC( I Cl.I I I' I I I C d I Cl I I I I I 

tile st I it 

The (11lll , ll;iilll)cl Ina\ lie made I I ( )III 

I) I III I)l sheet IIICt;Il. I lillISIMICIII 11MICIMIs 

lot ()Ile IIIsil"Ch its12laNs Ill ph ,IIL ;tic used 

IM 11C 111 tile %killkIII tlli\Ctl-lll()(IC dI\CT's. "H IC 

sIICICl till MUCII lilt' LII)III ;Ile Iflilt-CLI ;IIC III;ILIC 
Ir III) simple \I. Ile I I I C s I I . 

NLIICI Llk thilt MC Heeded IM. sohl'CWI) (11\CIS 

,tic ',Illll)IC it [it] Illost (]C\Cltll)lll 'L! 

L"IIIIII It's. I IICIC 11M he Cost ICN16CII011', bCCiIIlSC 

()1 11111)('11 1;1\cs that Cause prices to be high I'm 

sIMIC 111111ple materials. This prohleill call, 

lie millifililed It\ finding altullatkCs 

ill smile illstillice". 

Conclusion 

'1111', pallet has attempted to evAtIalt: tile lise 

of solar ellan,as a licill soul-CC ill opcr!ting,Crop 

(Il.wis. HICI-C I,, information ill the lilclaturc that
Call lie used to desivil lIkorkahli: solar Crop dly C I'S 

Im \;Illlllls applications. [lilt tests hilke it) he 

Citified (1111 ]OCillk I)Cf"l['C the stlilithillIV Of A 

particular (11-yer Call lie eslahlislial. and 1*111-thel. 

iesc:irch and de\elopnient work is needed ill lilt-, 
alcil ill IIIIIi/ing Nolill Cliergy 1,01 Clop (11\111g. 

A.K. 1924, S dai and ivovnuil iadmn.,ii
 
Q IJ;IIICII\ 1-1 [Ile I40\JI NICICI 'I''I-tj'lt, Jl
 

Aki ill 1. .111.and Scli;A. M.K. IIF I A Ait doci 

will lic,1111111 Im 

Lotill 1111"lis I'llmill"il. Solill I licip I'mill.11. I.I. 

11,111V. \1 W 19"S. 
11111thO lIl I! s"Lil IJIII,1111 11 III sIM ,I I L -IIC 

PICICHIC(I 11 IIIC 11111BICIIIIIA1 tk \is'\ 
I I- k" MallCh P) s. I little. II I,,, I 

9"M A . S111,11 ': 1111) 111 111,L! III "IICI 1 .1 1V-111C, 

Piccilictl :it 1111colalli-IIA S\ till), -,nlm oll S.thl 
I licip 1,1111/aIlt.n. 10- O Alwil't 19SO. I 

)IIIa.liti. ( almda 
19"1,(11), d 'A m ago­I)ccI"pIIIclIl III[ 


CIIII'lldl tile IIISICIIJ IOMIC 1111CIIIII RCI)-111. IDIW
 
Pwi"l I I
 

I I it I C R CIV, I I I I N I i I k I I III C\ I It 

Ntdd I it 01 IL ill 1111 J I C I V( 11 till d I R L-1), -11 199, 

. I I I I\N cl I, titillation'mikon. KA and N. 19,0). .'Aai 

IllsilIM ICIIII. Still%%1 11111 -It ."). 

I w ll. R I I 11. N 7S A It,%%c(,,isdai I icc \ci.ill , 

Pit-willcil ill pliccc(Illil's d tile
 
11...I-Ilam.'I I cclill-olon. 10-12. .)title 11) 7 S .
 
IlanvkA. I limland.
 

Ilcadk, (). S(A', ;lild Spllll vl. If ( ;A , 10".1. A nalmill 
COM CklW il C1011 (111CI. PIC CIIICtl ill 11111.1110111011A 

( lilt- Still III the SCI\iLC 411Mill1iiind. 7t-6 

Jlll. 1973. PilliN. I 1.111L.C. 

111, , VI. J), 1978. ,\ 11111del fill tile calcillalwil (it sohl 

globill lathiluoll. Solal I licip .1millial. 21(l).
 
'Iliv dinibu­Ntilaii(lim, V.A. mid kilii%. D.V. 1979. 

III)[) oll glohill alld tic[ fathall(Ill oticl (ilecce. S(lho 

hicip 3(minal, 22(6). 

\it unipinciii nivilwil lilt tile 

delel Ill mill it'll Ill tolill solal ladwii.m. S(,[;It hicip 

'11,11111al. 13. 2S9. 

A clip doel tilill/Ilig it 1%%t. 

IZLtltly, SJ. 1971. 

Silictillillijill;III. S. 1973. 

paNs solar all licalcl. Pic'elited ill Intelliational 
( ongiess: lilt- Still ill tile Svmte -11 Mankind. 2-b 
fill\' 1973, Palls, I lalicc.
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;IThIl\%Is Mid JIVII(JIMMICC CUIllilliOll (11 %hCII tIIC 

"(dill thwis. Solill I licip AmIllial, 10. 81. 
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Heat ,Soullces 

Solar and Natural Air Drying of Rough Rice ill Korea 

I lak Ky in Koh and Chang ,Joo Clng' 

'lltllt't. \ll .t1lllt1,lflal \%,i li,lt ' rt I t' ;ta ai ll -lan 
,illd 'f11 ltathll l \ilditllh'l ", lilt' C\atal;iWl' i'l .llIit',tiIl li 

Il Itt' ll Owt. midlit 1ijl l (lf+ifir1 
't.'1V . al' Tl'. ,ll '\;l'lll tatttllltl'tl 

K ,,ica l l tar Ia;i-"l a,l',1 , . ll taitll lial I" l '+ l iI ;I ll \I.'%Ci 
tdhlall Ia I t .l tlll lllltta-.lC l Ill ,lll l l mll , t lit III l hI 1C I ld a 

\ llI II . ll'ltht at ilt , fil il C 111111. ls' il i , ' , a1it % ll t iv.l'1, t %iCll, l ilt!l i t tII 't'I I 
.l Iaa tall aa tih l I 1 i ll' d 11 ;il11., 1 i S t1,' i,,l aIt ti t t )1ziallh \Ia'lll 

l it.l r1; i tilnal i ti ft ) IfI I, 119 1-it e 't\' ilt lIt ' ;I\iil;i t t c ul l ;ltt'I'ati ii l,ati 1 h mildi .a 
fil K ,i)It.-;l t 11•l , i ()ll I l 1 *lilt! 11l t ii l i t taill a i lt' t ilft ' tllh -t llCf ,tlc f nI
 
ti lt.",ha1'aak
. aiat ll , Ill' 11 Ill t lhl<l ,, iill ' ;1itftl ftlt, tiit't I a. ait ti litiir 
M~hwi) P, lill ll i " ;llt hIIIh1 , %-;fIth r <hIl-1cnR , t It\IltW11V1lhl IIi, Itlllit 

l9,7.1q Ill IQ ) Il J1111',llll t.c)I elllilk.l hl • 1)(111 ill
 
illl~lnt\ ;,lnl (u:Iti +II(Wtl '
VIzWIh C V, Ifid %Il;Ilht. A lvy is of* W ea.ther Co(ndlitio~ns for 

I:.I\t.Ulta,,,;mtl ht l~i~ ht.,iNallirall Air D~ryingtlchlnv wh 

Ito'" llt'l~ 'l I > l l,: +.lt l ch -< lie.' lltl 'C ji
 

11d i%), 1 11 1M I I I k l' 11 14 1CLd I l ljijttll;ll II t l ,l ",, ,. l t,' ;I'r;Ili ll
K llItl Ill IWO) 
, 

all +llImHL~'l%11 .' olic'~ltI ilx ll'hlillll tllnllll~ll~lillkll 
li 


llt
 
h ill ,h e e'l ) l l l ! ! ' t l \l I C ( II,~ t , Wi l l' L t " 0't l t ,h l l i- 1l tCI I I'l l a l i d I u t- \ c;1 1 1 4h 1 1 1 ,i.l l il i l l ) %• ; J I T
 

,
Hl I h,,'hl il llt. ilthi;I't.t~tl~ll't'\\ih lt'\ i lili ctl (lill 'tlife \%ll i c| l co1 nd~ill, anduu
 

hll! h ss, ll , I 11tllc I I'll t' IC M' it l I
M %[lt il l t I l IIlll, lh.'Ic,11 0il-t 1 •hIlt(tNiU );~ IhIT-l 
haz\.'•l'l.t~llll,Il~i•, hli ll~ lltH.,lt l l hil .11•i <, ;I ll the ,i elr 1 1 ,(Il It i, m ild lI i l\;e i,.i
 

hIl -, h,++'t 1. tlll~ l (11%1111!' 1u110 1 1t ll ll C t"Il

,, l t '  

IINI Il I l ie il [ le 1 & )IIAC(11 L-1I I (IIIM O. I.K m e i ai ic ,,a c k!;II", llltt: llt 111', ( ki\.' h ll l)L- It ll\%\'It IIItt'tt ', Ill(11111"'llitll Ill'. tlllllli' , " itll-l i, i l l lld l i ll tl1tnl 1t, O wlt ha11%, tlltg '+, ',vtl1 hlla 

Im IllmIAt'lm l llh tilt I~n dI %nl! I c p tldd r if l lu lhlil1al ;Ill ,ir ing i,,1,
I~~~ ~ ~ ~ ~ li'ad I)ICII11h \ 411it.tIIJ-l 1-ir ht"

d.,1l ~~~~~\HIi~' hLC',l.tI tlri I~IIIV M
IP lI iq ill1 li 1 m 1! t'i!"I !\) Ili 1!l,11i i lls Iv<c c d LII~'t'tl. I h \iil ! , 
 tt'I l-1 1ill ()I INI Hillr l :111 t.ilrl h et 
%,l.ttl~ihLC .I ;Ii'IIIll Ill lilt' IM"l I CV , ' d l ic IIIIIIC t ll 1 e 

i . le (I IleI;IIIIfc :1 h~dI 1111 Ab e k L;Il ]L' Cl111h - ;i1I %c'l l t ll(Ifl I% ' h \-hu lii I I I i C l l r IIt l I t ; ItI 
It (lit lll lil.' l t' IIMllC' tlill!. C.;i11)l1 ill K I H< Ih 

I I II' ~I I~ ~ ~ ll(),,~ IIdICHlVI~~~~~~~qlclia<1Ii C (ql( %L1 ;Ihl'tJI~it; II ~ 

ill l(1\ll t w. hc lllhc i llld h 


<i ILIl' Ilt.'llwiiil,';llht rIt• % - l CII'lit. ll hmtv llt\' I h l!'It'l<< llM It i il /'l 

\ Itull .~~~~~~~~~~;iii I -hl lil • I'li ;i-i ll Inkditullimt.\ iUlt'i< el It7f ,I)Ihlli)11 HL , ll 

Iclllhi~.' Ill ;Ihi',llltl\ a~l ih tAll
l I ' l ;i ll L ocin ;il 1-i t li\ t !'tL ' \ t'h'rcIIme t it ittlI g lll 9ll.,1 80 t.' 

dt I %it11Il 1T. htk; .' l 1 ,t. 1 11• ', \ltCll lt' I IINC Wi, .111 
dI t'll Iilhlil 1 llt l ';Il-Jg I II It l C';L' it t tlil 

lII l ika th't Ii I, CkIIlhitW I lit IC';',lI ItClit ' I Ihl ll I <l lilt'lilit I)III l ll il lIIL h (1 11tl 

lhv •il ilitM ill l .111 Il-il l il k Itc iI;iI d1 iliilllol ;ill I 1L-'li tmc'11 JlIt .;ll1%\w,. ",if,
' Ilhill life' il\t'lvIl!.t IN .'1) I ( ) ilTlllcl t lh t:U \%;it IllI IIi11Nhll~. \•'l NIL IIhot I1', hiIlt I I <t.']tJ I M ithe Iilll the I ;lI I' ,- 1 I 1 l+t.0 mid 0l Ilc Iva I c~\'' It\C'Cl. I 1 l x v l VI '~ 1) 11 1h l~l it' l h ' L llit', 11 .\' h iiliIlthl;~ 1l~ i (1.1 1( 7 , + .\ L lt' Cl I1 ICII I I II . 

;I- l l.lcc l .\ I 1"llll iti \ l .I I 1 Il lcp I,[htll ll c l fill, Itll t It'~ll ' hcl 1 i d 69 .4t'll' ILi ,IC 11 -Ck 
' 


'11ch . d , I It til ill1 '. "c',,-I I I Iil l .,if 't ' ,ildI l VS',
,ilhI-im l I I (Hl l C L Ihlt' lteill 'iCi lt1C idt 
l t K-' iIi'i I ,,h l t~illi il ll i ( )k'i)IhCl Iltl ]fllt high 
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"h tIILIt \ +t. tII I1 L I I l I t, 1.\, ! 

fill'a)1 ,111Cc lhic l l ilI+n .l C thc I 1h 1 I l it' A1 1,11 i 
d IN gli thIi;I l ,% CL+, ItSC IItI '+ C+lllt l th A IMl lt ' IH ICHC I ilLt 111(' I t I II.than 

~ 1, lit, asi~ lu 1 U StH %IIW ' 1111 . I'II 
" 

11 111 11t1+ +.'1 A tC \ c~l II .111d" [fll
It l k',L- tl c' . t I l,l+I\,,Ih II ' ~ ~ ,'+ Clt+l (IC I I'I l , i hC 

111 t lli l ,tI I l , I I C%L". lI 1 1 1 111 1,1 1 1 A ll li i I~vIn ' i+ll]tIhc' 

Iit 'i I ! C 'I~ IIh11,l++t~ t 

', +
' I. ' li l l Ht.l 'I ,.I[It\h,1,\S ;tolilL\1 I ill, m ,l l d h eit l. It I lpick \'+ . 0th1U il l l l I l I- tt ,1 1 1I+l LtJIh IJ+ lk II I 

lIt~I .t', I t ' I A I .l ' t1 tIIJI liltit. -fit.'lilt, , ". 1, llll ll 1 11 '11'011 "'IIlJ %tl ) lt 11.% 1 1 1 1j 1 llsh 

:
l IlI 'AC , II II C'I lI II.t II I aI I iml d i ii!; K iml (Itl ll' iJIUt. hI')CM c'lI lhi +'l+t' ' IlilltllW a t II II Itilll II1A 

tA A , kil II+\llI. 
+, 

\%,+.': ,+ i.-d I i IgC 

l.,,ll li l 11l lilt' ( ! l 
R I I[ I h It n11 1 ,1 ll Lt.II, it! 'A "5' . lB;i-1,L. N llh ill I+ l ;i .k' 

thIfIS , N Il ( , I if I tlt I'k/CI I lit' \k C.l11111t (1.t l d llI~ hIL', ' cII lt.'lI ilt-' 1 IM~lWdl,l 

.lilt[ It 'i iI l thait a ll , l ll iltlll li th i+ , Ill1 1, 11 11 ltl li(, t +h i ,l-fi l (ill I 'i,+'d dLc')Lu'Il lillI ,I t ll jj j 

Il I l , h )IlI'N. I[)m lilt-,'9 lhtilll1. the J II I Vli lt' llt.I~ i t ' Ilimal llltlNItilleM kt"t.tIllill CA \W S lhl, l~.~llI', 
,%It 11 1 1\',,' 1lI) ~IC n i IttIIIIlC I I It!C It.'IIllt+.CI AI Mt . ', 111 1111' 1J IlVC' ;I 0 (It (12 ( ,1 I ' %\t"LM filet I +tlIl 

+ il 
, 

. I -1 ( filtl I li. It t v t'h l tit h t',(11 fib', Ni' i .- , Ia iII lit , uII I\ IIth]ill I.IWl I ;Ii\k% S AI 

I IiC.-,t' 'A. +III lh ld,.' ll i M xx IC I It I I t tt Ili %C tIIIII i 1 . 11ll t I PII]+ - + It', t I I Il II' It( ll] 10kkL', lilt' 

,11I I In lt i I tIlltCI.'d i;till i . 
cuI ,. ' Ivl I \ , L, 1111 . ilthtlltll h i i~(,rt luvnI , n i I~ l l I 1111i._ Ui'l IL :t llill 

,o, itct t.'l tllll, '.IS' Iti,lt.l I''1-1ku'd ;hIS i li l d +tl thi le h il 
th ~ +\* .11 't 

hild tl tC'i d 111 tI ) ill I.,I Ui~ +t+1i ' I ILWt'll 1 1 l )(I,I II h illilh it'I 1 1 IlV 11 111 \ l t lll 1 itl 

11111 11 ,Ill kk.Id l]C.I1111111 ,11 t~ 1h I , )'. l 11 L' S t I l l 'f l-ltl ll It (IO~C", C IIC .ItI IIIQ I .lII I ]+' IIi t .
 

thI+II p,.tlit, K imn .11-,11 CIlkII It.'I Ith)I the . IM l il"%., 


a Iu~ aiml . I li,,li mu kla.\S, Inl (),tho. i fItl t .Sloirage._ lF\p),rilli nlt
 

tlll ,l tl
+, 

I illl c'ti l l ,+' l , Ilict lI A'+ AS<
tl ilt', 

,fll, , I ,, Mn +l 1, 1 1 , u1 tL' ,\ I ,1 ll 1](1 Ntll!tL Ill A S' 1i,'', I M ~'it !)Il'. l IL 1!;111)1 )1 11iIII C% 1 C1 11 Ih 


() L11,l-I) u l; ' li c rl l, tL. l h t+ ,., i , it.: PCl 1+,'I lii, fill. I li kIIc .,ill, ,Iit Ilk, Ih Ith,.' g la m it \ cl 


Ihlll! '11 1.1 .,t.%i.,tH Ill 'i .1 I ,1l~ ,,Lc 'c 1-l " + ,.'ng
h C tLifll. i ,,11C hC. I ltl Ltl 'i!_h;W C l+,,'i 
, 

k. n),i it.'r d .1., 11.1\ In[i, hlilh d I \ fl, i, I'll.,+n li ,, Illcill II'+,III2 ifi L%1I 1III \;I I',\ ll.i tlictcd. tl i th ree' 
. 


l l iltl t \Il u t Ill Ih l+c .CtVIC,I I I
ll ,h lh ,. lilt' II I CC I , it I ]\ SC' 

\kCIC. Il I !'ICI ll Itilt' \ . , I~~ ti lilt' 11'1,1111 '1t1vl-MISII tI1 

;[]il eL dlllt IMlt-I'4 111C' 0t' 11II I.l %\,ilk1 X+'I tI C l-
Alialli,s i f' N aittural ,.ir-Driring .,,dcjd Ilkhe i1111, ,1111~ kAi,..>,C ldt l l ih t' 

m r S l! \ t ' 

It ~~~~~~i ci ti tt I lilltli Ii'cllllc t 11l 1-1 Ill,%+ 1 1Tic ) I i . ~CI;Ii ' 

I- p m ie li 11iit 11,MIlil I ICl .+ . tt'~~ 

kA'~~~~ ~It'll~M Al 

.'+l l \Il L ,+'.jS' t -111 ti 

it f+i lt11.iiMa 1 l~ li , ' i. c i1 ltt,N 1 ,1C'\Ic'iilillCill~il !iT 'lliI\ hlli,'lit'l th,1 i t ' iillh 'iCil IL'll;lt'idIlill . 
, 

il ill %iill'_ ;lilt! It 11 i+j'+' ".\ ,l _iIi 1, jIt., 'u IC' I'-I il; ici d 1i i 1 Il 10 n tj ' 

,,Itlt ic", kill il 11 1111111l~ h e. Illit t.L'()%C+ ,i1' M lI Ilil I I , I. I ll', I ,IIhl 'l IC'lIll)Vkl lilt. \\Il,,ii,1t 111 ll .h111 

IIIIi1l% \t';tl",. h kt:x+itli't lilt' ,'It l. W i'll., ! i[~lil . ll .111 mlll O l a t,lht I lilt, I c", lll tilll i iIill lll'h IILL' 
+ 

kiIt l ' Ut,111!. I l ll i l . l) iilll I,1 -cmL.t'llX, ll I t' l il ll~ t t t eI~~lh) I t- lt' l dl , ]fllt %L c',il 

il 11 it '. . ,t0 . l lC'lilt. , ll ll l %J% 1 k"t' , 11lcji l < lit ! !i'il lilt' Qi- iltl h 1' I )tI I ll-' ltill' IWcii , \ k'll L'C Ilil( ll 
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Heat Sources 

Economic Evaluation of Alternative Energy Sources 
for Coffee Bean Drying 
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u~illl'iIIlll t+'\ l llu, 111 II nu:,, d 10 1 Still . 

lII+' L.11M C11_il%'lII 1 , II lCiitll~in lt hC' II)ClU-i,.,¢d,,t 

, u II 

-. ,l+.'t+l ll h %,. LIdl n.,l-',i,..' "till 
lt hitu ,ll nl wr hI+IIr,,t,,.II N I .S.. 
,,.", INiItC, St. 

f, ,. It hC lIIJI(iltIl '- I Ci]] Ml111 	 )u Ild I)r 'i llt+, 
.Cl'It C11); 11,

, IILL.' till., ]ItI t 1 1 ," )I tL'AI PI 
ha. ll thIu1I~ 111141lN1)11\ 

11I IIL' Hlht I. CH 0n1ip..uIlohu 
11,11.h It L',ll ';I(I 1tl\ lt 11-+ It'.t 

I [lt ' 2tM CuIIIH IIl 

)[12t111 illICIlN. 

lIW 1 Ill}+n tatr. 
Nllllit+' lllCL IM-'h 'llI 

piI\lt+.1 IIC11t.Ipi-L,+,", 1 t%C'I]I;IN t lieo I li\'.IsIht~N.IIt''Yil. 
A\hI I tL.' I ,tI11S IM 1lllld l C(ltFulCIII hill [litr 

i e I I I) IICll IIk1 [ fall lt olr 

1111111h-unl 1 dl i Ichlgpcrl 

vSl ilhi Li'g e ha r k t.sl. a n d 

'I t~ 

~ll ,..' lPh ll 

I . t l is g e 1111 

I II 

c r o~p s 

"lT ec hnic all A s p~e c t s o f ' (i e 

.Smile Irolilh.. ls illC specific 

tl:IIlliIgC' tile. gIlII: thile ligh 
St ffI' x,., (1r thle Crop[' hb d 

lit,,.' ru ml Ilil t ile' L' lall Ir' 

' i II 	 I l [}\~ llll ISLC 

d u ring il e,.ra h ty\ 

U s e o f D ry e rs 

to the Inlechinical 

l 	ICIIII)CEIIIII',.. , dry 
fl"Ic,.r thain [lie 

l',.:k easily. T his 
l.'illi bo:_olUl~o llIC h\ tlI,.illg il Ic+'llper'lill hill. 
s+(t+ (r11\11y i I tcr. lo duct hut hasI,\\ n CSIISull ;lbu 
I1ll. ldi\ti lln diJ..a,+h + ltla" o t lt kilig itlong.ill i c. 
Ili,+I~,, hcN,, lcl l arttlic Im, ru1CChltild dl_\ClX IS 
I)CtM CCI 4.1 ,illd 49t C. ('ldNIiCL 1 1\ tile Ill ot 
o+I c'rAlp ill I,.tlit i' . Inllhi icill S.\Ntclil call le 
l\ iL.,.'I Ii[(h) hitch (IllIt-l+,tk1I anid Coi~ltilil outts-low\. 

III batch i,.n ,the criop I,, ke.pt stii nlar'., 
,\%.l'Cl l t- lII11Mt,S oil',l tile crop Is\ iu'Ic')l+ )(lltholt~ ng 

,. It l\ CL. IISliliil MIl n it+li+ill\. 'IT cCl a city 
( if coiltitlI I N-1'.t-.\,, d \.+I'. IS,hl ge 11:1thi ll for 
hatch l li11c,,.. [ ll ch ,.h \,'r>-, g,.nclally ill 
tint. Ill 11t hMIN,l,, i tI'C t '.t,(1 L IIt-b,..d II,d ly1'rV 
Ll()I IC+II.;' I,IIl 1 r11 u,..'LT. 

+(IIIIIIItHM Sl-llt(mt 
(II\I II 

llal-lBed [)rver 

Flat-bed dilcr., ilt . 
t+' IlCl 

liurh+. Kculio til e 

anld N ow", it tlou hi~t I 

itlt 1.."\NtCr ,.hy*Cr'. T he 
iri t.arc ise.+.,.l., 

Simle and; .I relltiotly
,cii' -CiL1 .
Simdr -l I\\I ll,.h+ tcdlic " 

ce,.'v] sul'cull lillt() ;I (1r+illg 
k , ICHt+'.w IYI(II'kudII'P I )+I K!,IlI)Cu A I)CI.t-+T, lit I\. ]hic (t IcI , a r uI, itI I , cquI 1plied owhhi11a 1 

m,:ut I Il.,.h. ,rod l i\,:, P J,'I( . ]hl \ ;S'l., oltl Illto iIIUl- I,,w tile Ili I"', capaIcityv to ah~ bx'Ill 

.I~il.,.ilh. . h~d,,nv, 	 II10i"1., It II' Illl tile,+ CIrop. 'IhIC 11llC uIii')CIIIJI .T 
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I 

be kept at about 43 C( cjgniIl(d :iccotdlIig that r.\mig can he ihine e.,,tlv and the equip­

to tilesilc of tileI' ttie) so that on linlt i" promidcd a teImperintg bin toetllrtiet iII 	 \\fill 

arcMtileCr1p iS iniitti/cdi. The flit-bCd tll\C'\ niinini/c the ccttrlence of crop clackitng Mhenl 

adtil th-ell llc bcIIntlc beitn dried. 'lcif Statk ttnilciiti bin diverCasy\ 	 Ito ttaitnhill. 

dIItICiStilIl\ (liblI I. 	 MI)R-.'1112 II has the cpacit ' id lt-12 1/2i 

11li11i,. Il s cilIC;itIitm o I tenipcring bitl 

o I 1-led , ile !i\w'ii in Itleh C 2.
Iable 	I. sit,.illiitii'moll ii t l1'r thy r 

I \ RP,( I .blItiS:itakt 
I,llihil JaI n 

S JC riiclII 1 ISi/.

I1x b ti:Icllint 1(,(ilt ' \ nt! M IR 	 %q Wl If\iklhl I1 III I '10 Lilt ,d' 

hl l l 1211 il 'N Cilll 1)1)111 Oftl'cill .l Ih> 

cI t lql t,M i Ilii h i II Iii I I(kI7k-l'I i ihoutl 

ofid m'l! Ipillcm 	 I )l igl l ci t'li " -%ll 1 - ( 

Iho\ INuiu-iitiui kg 31iii kg 	 (bIllnet Kcrtilc' 
m pointliitl 1.5-h ./lhoutr

Ptici Iiccl 4 k\ 37 k\W 	 Kcion 
lpe( ell ~ Ix 'dlah MilNuhisii I an 	 .Avid t* 

l ClIu-in i ne 
NM 'I Cl WI)ClIUlCtLtltl I herLm;t1 Cotrtil s le 

Sp'c'd ti drthiu (it. I1.5 - \lettil ,Ili.thlliii ilt lbi .\ilhilti~ltie 

Ci15er tlic ll I \\er 	 DetitIIIi 4.1 kV 

th lllie,
1..3' hlint 	 I.1eiltt A.1tihili e 1'AIi liCr 

I )lt;Iliiplailic 43 ( 40 C 	 Net \isuhli I.Il00 kg. . 

iis'i 	 I .15- I-i L/houlr2seli 
3.5 I.ihollr 

IuIIC uLMl.ISl~i~Ill 	 |Prod iohn~ll PlanI
 
-

(die,cl) 0.49s 1-2 I./homll 

0)..) I/hiout In dtlc'Ipin ctiiperili\c' tlticte have been 

(thcr iccvssti1c Iall ill 
t H ie I titiiciall )epartenttl\ 	 tikei 

iid (tite'rtiixc ti co t('eIitc 
elW itter 1lm llnic't lltt Ntep' 

\\ill
 
etr Silte Nil t t I i t ltIllilllil 


d m ic'lic ill\C"l s at 
lIIc iclr Oil Iank privalt cilltlpt1ie.,r-nlt 


floreiii ilitor ti litlitl i plantl Mx\Cir tite 
IllialCl~tik. 10ll-Cabul)dinICC' A1 iM\ AILItkl)lllr 


d\;iilIWb C' Ill 1i11]tIIiC'i;i L;Ihl CI'l.ltill/Cd . Ill 

itisler l)r'er I)illictiil. III ptitlilt cxtt ilithlllic the 

I)'pittitiMil i I li kinig int tihe possibilitics 

tx tel hi ) 1ixd c'Irili\Cx 1tcilhcr hntigit pr\iitCdri\ci's c hceti by citI )I \%tikitig \%filhl 
1979 ofll icecMlLId lC l ',ifild~ Hild1llliillplinltIll In,iil cc fill(11\1112 e C k,'ich Aill 	 Io)r 

ccoiltlilt\ ctit(11). Alie di iig cp iiL\ is itmitl1 ird,.,.btAicil seriii ,I l,tple ilitil \ ill Ctll­

-. t/2) hilN. lhiC Cllit I \,i, t dlt'l iS tili\ c iViM'ltits.e i 


eptiar ilck k iclihtl \tlt'n idtliliiil a tll t ile i . cin hC .minlld
mtil) t-iltixu 	 hy 

I xxi 	 I 'C' l kii\Ci SI int S 13i. It p aill: it ci lllctlaxc tdi liili/ llit andi, iICCLIL'd 

nit ilt i cap icl\ tI I( --?it t /20 litti t nitl i i il ilixC, I1 cillphl l i l II iti ltili/C the 

1Ibcl i--I) 1.11' i c; n'iiall I ixi;iblC tiall itt Indhiieiia il aIfl tle -c htile t:axk tcltil-

iiiit' lt i11. Ilt'\ bihb btiiti dieC ih p l : ilia)xlCtin l itilje. M 1I t1i01.taiIl he traitNltied li 
tal'. flit pi,,itle ;ikhilI!, lx I li. hLest Ia1n hltitteiit'l~l peixtiniet.l iniilliiti Ii ihte 
kllt ,lll l c C;[\ lilt ' 111I ',11 I)CI11ilIIiCL ll ifC ,HA n101I10 \111h111\ I 'OlI ll.IIU. l ISll M IC'i 1' 

tieIl iLt' l tie i li lti1 iiii illcl"c allct 	 i l c il ,icc t _iiitlcew tIt.te, C'iilllttltIl C t. itllic. 

Alic t!cj)-1 ItIl i t I ll111 ;11~illi l Ii )I It 'l n c-hili c'.llt. 1 

;I llimiltikii ktluctcm pig~ll miht ;i saick. 

LeiinOtie .spects of he i st of Dryers 
"lenilerilng Bin )r~ur 

Ii hits tIn heill iitetl 1 1 [liel i titin liI 

Lti x\ 	 tllti lce igi( OitiUtt t-l tixk itit .ucetrall. ;fitllt- it it if tto k iiiga ittechinit­

e iCAdi\r it Ctiacn ilit tiniap1ic 	i . I lie udlttiace iiia iite ti x;lidrntilx iiiCi ibt'e thil tlt. 
hI hI i e e ',
'til1 i llildI 0I 1 si'lll 

t! lit"S[Cll i l[i l O II;li,)IIN C d(c IIt 	f ch ." k 



a li ll , m dI,1 , I III L,-[ I. II)I.- A ldi llt. (o,;I ,I IILN.'u CSllll Nl Ih\ d"lIT" '\ II'L C;L'1 il 
II'l- 11:1i. u C II ,Lkk hl~ flI' IC l, III hI I IIIl~p i-hI l MICH_ -I IN.' ll IMu'lt l Cl. 

+ 
Io I IC. Lu ,l tII.I t.'l t'l",l,% h.1lIlAL', ll I IIII ;I .Il A 1 1 N h ) I C Al I CC ild N C IL M 

.it \I . II, C . Id lh uk I", l I I 1] (1 l'l+I, t tl+'l "jt. I I I N A IL 11 1C W L- it ld iIt I) d I1 2 , 1 ltI t k l 
iII , 

Ilq~:I ,\n ,N 11i:11 v,Ihki %hII ; I.. . 1I Lm' thdI A 1 C1.,1 C (' I lt.I l l \iV C (I I h : ;In .
 

I 'Nn'. ,,In 'I II,,,L,k uI ,.lkk l I , 1111111 ' l..u N '+;l l i. : ll uu2 II I,. ,,..Llh lH I) IS
1 1 1 
1'1' lt'1 l - _1Hll '[ III ll uC \ i )Ct. Ii nC t ll i,ll IkitI 1, .i. ' ) l l t' l q ll li t' ~ l 

.+ I)C thvll .u ltl .% llL . 11C l' Ctil. IIlI ,+ IM ,\1 k'!m h ' i.l~ldll 1 ,111I Ar O ) CCIIII 1 l (dlt 14,t..tcjjf 
,II I 11 1 , ( l tIIILI)L\ I (L+l t' 't L II hIII l 1 ,.,.'I II.Vi0 ' 1 1 lkt' Ild 1, )I I'Cll. - LI I- I ',' ll I N Il, l ll+.V d 11llti M I C" 

tIl. ll"( . Il , h Ill I il .1\1t1lt . 11t 111l k' 1 11, Il )hl ,,.LC l 1 I C II Il ;lI " li It+ tl I Itl(C L h~ l l~ i I1 1 1h tI l i I 
tl;i Mu I . Il1t L'1.JI NCil 1. (l I I.iI lhu C'd l ,.' 1 ,II 1IlJu lIII, Ct.I l'( t I I ( 1 1l t h M. 0 ..H P t I Ill it IIN, I 
J t I 111lL. p " I l It I ,,(,1.1,, ) 1 ;. allll k l 11, 11till -.L: Ch ),II +IllI'l".UU L; H i N I ;I I I t k L ) II 

+I,hIt' m ,Ch>IIJX h.-,.,II th NCO' C 
Ih l it 1)1'1Iu llt' .IlI I l Id lt ill I I III h' C NC IIlk ' I h lC( ZI \t11(l l I)t I 'll ; ',1 IS 

,,' 1 L t kI h itII LIdHuI( vC h1' I C.ICll nv v thC 1,,h HJ.t~ i d I IN 
I il Ul lk l Wd+IlI 

,III ILI' I m l' I;llCL +:'d ll,.q II'li,,.'l Wt ".l',WICOn Wu" i u l d l M,.1u' 1, I I(I CgII , I,,. C IIIII. , 
Ihv L +, I 1 ,'% II( u t 11 1 h , ill l , I ,.i t -- I I (1 \ c. .lthul h . - v. iI , ' u ,v,. ti kindl . 
lll +tgLl_. C Ilk-1 ml ;it l;t~~h r lll' IIt I IN (4)\tlllc hil - .I ,Isll ictl] the' I~ll C IIIC Alld 

+. 
m l I lllC AII' ­

l Ihv II:LC: illid d +m oIll ci,,n hill .l .I-n . 1it_ + t!iC (I m ) h I jL-dN..uNN 1111 

,o ,.llIw -dl tl I,Il ii ;I ld Ilc i.I l l.I . I I I~11LX'I l ", l L' N C;l) I1111 
,lk( M u (5) mc icl lh+ill 

f I.dlk.ul~otl i .'lll i i - thvi 1,u IIL- 1;iIC I l C.N Slfl iiklhltlld, tl ill P II 
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Comnmentary 

1ryi ng t' 111lililt ll iii tl(11 c p t Jii Icc fillYd ll (i \l ic fill ilI ch Iic ..ibi c 

l ICi d Of [0tIic C iii(1tbi is ,Iiihiio 111 liitill \ ;1112,I liicls. Im tll Ic Ilficlliol 

1 rdi i mi Ill s.ti d -I ritL! i,: Ilicstileii t I lIIClIV' ;ilc :1II iflicci itili iOf lc1p laConsier 

caC IIIlcit* ici Iilcill'Ilc filetI liC 12 ftc ctittii t 111 olilCi c i If'l lc i] USitttit -c ioCiis 
fil l H,\ %CIll t ll Ili~ Icd MCAdlI CCilI lic\IititI d a(I j ic t cil lmilli l i ll tile (kii~\ I ifiiibe 

itlic I alc i tif1c. f)lic mid ii llyilclt till)\fi Ilw, Ittic ilii il. Ittillclic ici lwistilsIfjci oitt. 

airitti ;I It mftc lt'c 11 hi tti pick il l lt l \i- [li e am incllcll~lIl ak n t a i 
IlI '1l c l l citlildl c i m ;\ l h i -1 il c, i I lillt cisth llj'I Cf1 111 LI i l Mtcr il 

1i titticddIId ) Iittit c . I C L inMXcfirc c c fi crCN I t l c l i fl c l I i i l i 

flc tti11 i ItIJ l I Ilft i fl clI c%t\it Jc It Iltclic it f ca tt tcfal ctili lgcf m1 itransparc entl 

hc Idill I lc LI11(t i l 11.1tl(I )C I ( M 1- a' c iC " i~ clIlllb i sc i ii ctll cICLtl I fIlcilIcth 
l~~~~~~~lci~~~~llCh h~stfl\ll lMlidil iiiii\ i ~lj Cf Ill. iX lc tti c Il ilfl ii'ift l 


JitificI s p CSlci cd ll t lilt 
 I if dtcit Ptlilf ic cillc11c ltluic mill I ­it fit cl c tItI I liill l luifar
S lrc l. cIic ch lil ii .11 clc111 itI iml il \i ctlc itl. ftIlt! cie.fiicc.i tic 

(dI1ciic.lilificl)((ILfi ctt l 1 fiticdM il. MIr (21cll itCC1lit c' Of tl e dlItC 1It tii MC t1i0i 

11l11ftcc IIciit tc Ilc te IlcitI MI It )II)I thatlfcc itr dark ljcillthi c i ftidci () ilt ilt
ft~l l il lic ftilc C Its tiluf If drcilll-ll illm t t( i tiolli )ccllc ttliiilc akct ilic it)iC 
g iidic il ic. d lc cici ) lti Il I llilc ciIscII f, lt f ci lg sh cC tulilp i/lg \fl 

lil 1C~itht' (&0111 IVI . ;IC~l 'Ilcl i drlli m iulc r (Iituficiit)~ ti clilca kilom itt()ci l I [it 

I lit )[tii !clil)tlile lc. (lti cttil fhtt1tcfi (lillc. Dtwuilns icjihc It lilsiKcticici 

ilk [1 lli1)11h)LI 1Cll. A ot cr Tochilililetil p obeil ( kimilk1oW13i 



IMC,k IIILIl [Used ill IllLI10LI\p i IdiificaIllmI 1tiH!LILLILII~it ' t II\Il! \slIII Mle: 

I~L II LL~iII- (~ SLIIIlpc ILIL IIlI b l 10 111C (11L61LlOflltLLIII~II~iLLI hI~lLIIIILLI 

(ILIIll l iLIlLILI I1t l ild TIM M C the~~iI~II\IIl~i 11,I kl p.lidIciL cil tI t) ile! kIlLsLllrialiL a t~II 

pm LII k LI II . ilLc (4)I I'litl I ILI tCIIl! illLI,1 I\LILI LIi"lil l he I L( ilIll IklLl II I tck 

L11111s It C 11 I 1111 ;11CLI IC1ill 
1 

L' \ theLIIL \\ ild 1111,1 ILIIIiICI. II ~ 1 III C I I~ -l k I 

Ih L~fiI l~t Il 11 c 

l t.,111 t,-IIIIL dloJ petLII I~iI, ile ()t \,c( flittl, Ii fS br tlt\IIIif 
til)Illi tIL Il; lc ll ILII,-LL,\1l 'L~l lIILLI1' MILhe il 

I)1 fl cl[III- XI*r )tret i L 

%(2) L ( L;IIL LI 111.X, \tCH "Illik i(p cic II III 111~ hie L1,11 11Itle ' 

.1111)ITIL lI 11 I ll L ILC111ILLl~Col Chi IIpJL *) hit ;ll IL-~Cl he'llL~cI~il~ 

Tis ILII![1 IliIMiL 11101111C C IL lii IlL AILL)( RcoIIIat n fIor Fut re or 
1 

ilII. \ 11-1 illl I-11 l llll -,I I I i LLILI L II~LI h~I,1ll h~L~t 

fllLL caIll 1)CII II I t1l1i1iI t lit ~~) I 1) I' Ill I LIIi i CiII cI I I0 111 lI (I1,1II I I i IiI tI Ic \%LI k 

IIIItI'IIIi Ill\ LI I lh LIl"I!l 11hitilldII. cl~ . imIl dn III ILI c I LIIl,)lIL'LII disll N iI tile'L!IL.LlC 

(2) IC (1I h l 1i1ilIL L Itl\l mid ILi LLtIl * I h )i c Ic I.ILI'i:iL ii LI i klL 

I I I IiII illLIOAIII WLCAI I lt lil I Lli,'1 C['11I III01 II L S Iill'i I li IL- I ;II t (Ie 

C I 11111JkCC~tV (CliI112 \ 11 11C I I i 12 l H CI l Ill 

sc citIi s Il, h ) Ik LHl 1 111 IU'II ,c ti \ I ~ f((I le A id tstd),( k 


