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EltlâSt 

This work Is expected to give the general picture of 
the sublet mentioned.    It  is part of the consultancy duty} and 
based on informations possibly obtained within one month. 



It    General terminology : 

a. FDA classification of ¿Juices 

b. General types of ¿juices 
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The 

Freezing Preservation 
of Foods 
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NN and Drug Administration Clatilflcationi 
Orange Julcct and Drink« 

  % MngifihreHitth Jul« 
Orange iuiee 
Fruit drinks 

Oronge juicr drink 
Ornnj-o mir 
OrniiRP drink 
Ottmar xotlü 
Imitation urangc 

100 

Kot lets than 50 
Not Inu th;m 25 
Not Inw thiin 10 
No juin- m|ulrcil--nitMt br. trur fruit Omar 
No juicr required 



1.  b.  General types of .iuicea  t 

Canned fruit Juices  (  clear or elou'y)   î     Processed by can- 
ning. 

Frozen- concentrate  :     Prepared from evaporation of fruit  juice 
to produce  the de3ired concentration. 

Freeze dried .juice  :   Can be defined as  juiee products processed 
by freezing, e.g.  juice powder. 

Single strength .iuice  :    Juice prepared from pectolytic enzymatic 
treatment to pulp under specific conditions. 

Apple cider î Fermented drink made froai apple, related to  juice. 

Purees    :    Oan be defined as thick liquid from fruit, prepared 
from straining the pulp through the seive. 

Fruit nectars : 

Kult nectars differ from straight juices In that they designato pulpy fruit Juices 
ended with sugar syrup and citri o «old to produco s reedy-to-drink beverage. They 

very from nearly clear liquids to mixtures high In suspended solids. Fruit drinks 
eontein at least 20 per cent single-strength Julo* and fruit, neetara usually orare 
than 50 per cent.  (Cf. *r*Ml"f D.K. and Joslyn, M.A., fr"U lit Y*fi«UM? f¥Ut 
Processing Technology. Avi, 1971, Chapters 9 and 10). 



2. Processing of certain ¿juioee 
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2. a. Gentral technology 



F**i    P/MíCCK*»]        Mi/h* > Ir.    nil-   Ntyis M/iV 

âcipflSAi-tey)       fittili fi*4/&*J   .      f*àk    &tft/*,    #*<*   h%J*y 

AS*. 

' fro6*** for >"» Monufocture of Fruit Juice Concentrât« 

Fruit |ule« concentróte» ore prepored by pressing or otherwise mechanical)/ extracting the Juice from fresh fruit, followed 
by evaporation of the juice to produce the desired concentrate.   During such treatment the flavor of the juice undergoes 
rod!col chonges due to the time oniJ temperature factors involved.   In general the original fresh fruit flavor ond odor or« 
lost, ond the concentrólo takes on a cooked flavor.   Also there Is on Impairment with respect to vitomin ond other dietetic 
values.   The use of vocuum evaporation results In some improvement although with the best vocuum evaporating equipment 
available, there remains a substantial Impairment of flavor ond freshness.   This characteristic of conventional methods hos 
restricted the commercial manufacture and sole of fruit concentrates to certain types of juices, where flavor impairment 
con be tolerated or where the flavor change may not be too objectionable. 

the process of E.B. Huber; U.S. Patent 3,023,111; Februory 27, 1962 involves the extraction of o juice from row fresh 
fruit by procedures which avoid the use of elevated tempcraturos, oxidatioi, or additions of objectionable chomicol. 
This juice is then subjected to a special kind of freezing capable of producing o temi frozen material containing separable 
eocd ice crystals.   This slurry is then subjected to eentrifuglng whereby the ice crystals are removed from the remolning 
concentrate.   One or more additional steps of freeilng ond the centrifugal separation can be applied, until a concentrata 
Is obtained having the desired solids content. 

General Techniques 

PROCESS FOR THE MANUFACTURE OF FRUIT JUICE CONCENTRATE 
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¡Byaporatorfi for Concentration 
Of Juices 

k U S I N E 
Í        AN 

ESS   ASSOCIATION    FOR    DESIGNING,   CONSTRUCTION 
D  SALE  OF   PROJECTS,   PLANTS   AND   EQUIPMENT 

,ZAG«I8    - YUGOSLAVIA 
L-U-juji.jt.ii,1 J.,U' • "     '*'-' •"" **  •       •   • •• 

/^V 
Itpvi ffenperature Evaporators - 
types* foï - £ò0, hiîï - 1CÖÖ, ITTI - 2000, i.e. 
500 kgs, 1000 kßo,  2000 kgs evaporated v/ater per 
hour» destinât ed for concentration of thermo- 
Benoitive juices« 
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Ê****f     yVij•rtH,'^   .   fi);lien .  &.       i1*i .      &*}<•*     4)* fa* 

Troormont of Woste Citrus Pulp te Increate the Yield of Juice 

The proecii of K.J.S. Villodten ond K.J. Möller; U.S.' Paient 3,347,678; October 17, ]%7¡ otsfynod te AfetieseltltobeI 
Qrlndttedvoerltet, bonmork comprise» the step of subjecting the pulp remaining after pre» i na o first botch of juico from the 
flesh of citrus fruits ond, if desired, the shells, from which the flosh or olbedo ho» to bo removed, to o treofment with 
pectolytlc enzyme».   The eniymotic treofment con be carried out at room temperature for o prolonged period, prefercbly 
for e period of 1 to 48 hour», or for a »hortened period at an increased temperature, preferably not exceeding 55°C.   For 
treating the pulp, the applied amount of peetrlytic enzyme» it preferably 0.02 to 0.5% by weight os calculated upon the 
weight of (he pulp.   The pectolytlc enzyme it commercially available In various degrees of enzymatic strength.   The said 
proportions of pectolytlc eniyme to pulp refer to o SUMmslali\w\*.*ilEWÍhMnZYJNú¡SJt9iyva¡¡afl, Pectolose D€ 10. 
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*n-C      r^^       fïhÇVtitiWn»     în   *-k* 

/?*?.     &û]4*4       à-Hit-   fj^íKy   *t ~ f0$ - £ <» &M/*kJ. 

•tariliííng by Heat 

It was stated earlier that the sterilizing time is chosen to dostrov all 
microorganisms capable of growth in the product during its storage life 
Amongst the most heat resistant bacteria ore the thermophils which 
grow best at temperatures between about 35CC to 55'C It will be 
üffüÜH I thes,e !?mPerä,"fes are not reached in the storage life of 
canned foods packed and distributed in temperate climates. Since all 
S^LPHaí09rS are mes°Phils' a"d all mesophilic organisms can be 
i estroyed by a heat process less severe than is required to kiii the thermo- 
pniis, it is reasonable for canners concerned with temperate zone storaoe 
5¡J^°JLVWrÍ,2,n8 PJ°.cesses which may permit the survival of som« 
thermophils.   By so doing they limit the over-cooking effect of the 
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Mis« a» tit« ba*io unit op« rat ion« in fruit juioo proooMiftf? 

1. Fruit trottinant and oxtraction of Juioe. 
t. loeevoiy of eaeential oils (in tho OMO of o it mo). 
$t' Boaoration. •       ',<• •/'•" 
4. Notour iaot ion. •••;'. 
% ' Aron* rooovery.      - .••: í '.. ••    • 
I. CUrificotion. 
f • Oonoantration. .. 
i> PfMrvation of tao —A pf tut. 

• •   • • • 

•'.»is- 
«•ring olroo4y «toit with «POM 

,«*s*t iroooooint optrttio** to is 

4t ehoul 

oood 

Btsto», i.A., and Horbort, D.A., IW.    Csnninf and Food Conserva- 
tion in tao Doveloping Countrioo.    Bosfcay. Univ.  Proai. 
p. 8Ô-lo3 C English). 

Pio» ill that hat been nid it will be apparent that planned •enitatkm 
Ofooadwae ahould bt applied to atl eonnery pianti whether in tha 
Ofa*procaaa, or poit-proce« areas of tha cannery. Experience has 
ahown that a aupervieor should bo in dlract char«« of this job and that ha 
attoutd report directly to higher management. It i« no flood leaving 
wwuparvii+d ataff to clain tha eannary aftar production finiihaa. and 
"*~- nyo¡en« ¡a aa important a responsibility of top management M art 

I C^.. pf°¿uction fi«urt*-   Spoilaoa levels and naff morale—both 
•»•ody affected by plant hygtena   are very much tha monosofa 
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2.  b. Proof as tag of : 

Acerola or Went Indian ch«rry juiot 

Appi« julo« 

ultima ¿ut©«* î Ôrap«f*uttt oraa§§t  !*•• 

Ouftv« juic«- puréta 

t.ango Jute« 

FAMlon fruit ¿ule« 
Pineapple  juice 

to»ttto juiot 
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ôTtRt art At otttftiow" 

Tit fruii wat quickly eoBttttdi in shadow triytor 
•oat», Mi wa* mükd in • way that lift tht »mm 
tütet. Tht juice wis removtd m a standard type oí 
Mat »Ml cloth preu (at for arieti and wat tht« 
MNfMy clarified and evaporated under mutua to 
••ÑYttt its orifHial volunta. Th« low gravity of tht 
jtfet (1.0401) was not uifficteniry htfh to providf a 
Mlfiftm>td concentrait, SMfJht ottly nt»*m of 
ItotlttUn» th* product wat to frtttt it andmaMMt 

Mt conëttHM. Any IOOOMMM W atolyMM tht 
lai It» ttmpmtwt COMMìOM ootid 1*44 to tow 
tf thtrtcttt or tuta mtaobéoèogical tfotiati. 

¿ne i'.-.. ,   totagt bthovtottr of tita eoftowtittt 
lîd to in u!tm    - vacuww dthydmicet et i ttttitJi 
type of band dm    Thit pfodiactd i Hih<4fow» 
porous i.îas», cxti.    V hypoteopt«, tart whkh 
cotiM be finely po>v,     1 éI a moiMurt-frtt itmoa- 
phete and packed ir.u. i.,  " commercial tittd cam. 
With low tamperaum- stow;«, < he »ft Itf* of tht 
canned product, containing- desucant btft,WHOM* 
twelve months. Th« mawi tntorttt in this powéttwt 
product otntrtd wound in vary hàjh aicotok otti 
•MUMM; wruitt tht ivtftft OMMOftt wot 30ft w/w, 
IppttMtMi amount! wtrt pttptiti at 3S%,tt< totM) 
pMMMtt roochto M niin at JOT. 

/  /- 
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MAKING AND PRESERVING ' 

APPLEÇIQER 
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PEESERVATION 

Four method« lire  commonly 
for preserving cider: Refri- 

ittioli,   frecyinjr,    pastouriira Kittioli, 
I, »nd preservation by chemi- 
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Processing of Grapefruit, 
orange, 
lime   -juices 
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^ W No processing is necessary when grapefruit Juice is filled 
V' to provide a minimum closing temperature of 10O°F.   The cam 

should be inverted and held or rolled for one minute to sterilise 
the containers before being cooled. For cans smaller than II 
ounces, some means of maintaining the closing temperature for 
a minimum of 1 minute should be used prior to cooling due to 
rapid heat loss from small size containers. 

In general, the shorter the time interval between filling 
and closing, and subsequent cooling, the better will be the flavor 
of the juice. 

<ijjli'iu. • ••!!'.'• J.1?-- • • r~ >•-..-..—mv v -r=: 

Cans made from plain electrotin plate or plain electrotin 
with enameled electrotin ends are used. 
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AÌBSÌ 

7*A       ¿!+h*tr*J    $1      ¿ii^M-d     tf-iA-pe, yU*My   /*v.xcAs, 

Frocesting 
No further processing is necessary when the juice is 

filled to provide a minimum closing temperature of 185° P. 
All cans should be inverted and held or rolled for one minute 
to sterilize the containers before being cooled. For cans 
containing less than 12 oz, provisions must be provided to main- 
tain a temperature of at least 185° F for the one minute holding 
period prior to cooling, due to rapid heat loss from small sise 
cans. 

In general, the snorter the time interval between filling 
and closing and subsequent cooling, the better will be the flavor 
of the juice. 

Cuit 

*»A S^9 ***** ftr?" iltctrotiw Pl»tt wNh plain Inside bodies 
md plain or enameled inside ends are recommended. 

Prior to filling, the cans should be spray washed with • 
relatively large volume of water at a minimum temperature of 
Mr F to remove any possible dust or other foreign material 

AU?*lJ*ây«„çonJaminated the cans during storage. 
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limC      ten<r<v*t*4*it,      "fit* Gti^ir*. 

7 
A. L. Shewfal't W * ¿ 

The University of Georgia Coi lege of Agriculture 

Experiment Stations • Georgia Station 
EXPERIMENT, GEORGIA 30212 

lime concentrate has been prepared by 
ceding sucrose to the single strength juice to raise the Brix to 48s. This 
»ay ba held in pasteurized or frozen form and reconstituted for limeade by 
adding 4 to 4 1/2 parts of water. This woald not be a filtered or clear 
product. 

In the West Indies, a clear lime juice has been prepared by crushing 
the whole fruit, straining it and storing it in wooden tanks for 2 to 4 
weeks. 

The sludge settles to the bottom and the light pulp floats to che top 
leaving a clear juice between. The acid and oil in the product inhibit 
fermentation. Filtration results in a sparkling clear product. If the acid 
Is still high, say about 8 to 10%, the addition of sugar to this product might 
provide the type of cordial desired. *. 

(    
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*##»*«- «,.       ~    , "ChomiBtry and Technology 
il   il      ' Cltrus Product and Byproducts," USM Agriculture Handbook 
«¡1.w»/cvi*ed September 1962.    fliis booklet is a good source of citrus 
pcoccaaing ideas. 

One possible solution might be careful evaporation at atnraspheric 
fraisure with a high surface area/volume ratio and constant stirring to 
prevent burn-on.    The concentrate could be brought to about 5 fold and 
fresh lime juice added to achieve 4 fold.    This add-back technique has 
been successful in improving vacuum concentrated citrus juices.    Provided 
the concentrate isn't overcooked and the fresh juice added doesn't promote 

{A undesirable enzymic activity (in which case pasteurization is suggested) 
W 111 acceptable product might be produced.    Add-back might be appropriate even 

-Iff tests reveal the need for vacuum concentration.    Also, some flavor im- 
provement might be achieved by adding a little peel oil to the finished 
concentrate. ** f f• 

If lime juice and labor are cheap and plentiful and 
freezing facilities are available, one could attempt freeze concentration 
•y simply allowing the lime juice to freeze slowly with occasional removal 
©f ice crystals, followed by freezing of the remainder and collecting 
the initial portions during slow thawing.    In this manner a 4 fold concen- 
trate could be built up in yields approaching 30& 
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tfhàHmifiijmmL) Thtt fruü it ont of ¡ 
^«•WetjfwipthitctnihowthjthiKorè« t' 
••M CMtMt timulUfwouiiy with M mi«nM mi 
•ftnctim (to »m« ptop**) flavour, »«opte WK© 
hofctuaily »at guava appraciat« the luteious flavour -i 
•i ite jw«, eut ti» ìnvwM propoution iN^oniMMtte i 
h trat «tao. ^ 

Mm front th* simpteit procedures, th« fruit in South ¿ 
JW» « terntirací muted M • ceara puip .h«ated to 
JTC.-4J C, and treated with » pectinate tmynm I 
•tO.l-Q.2%for twelve houri. With inefficient bteaJt- . • 
*&m of pectin, th« rttulting pulp cm he pretatd to 
*#*iÉ» * cloudy juice at ?S% yield. From th« » tyrup 
•**• F**»*«d «ad will rtttin its natural flavour at 
ft»Wi«f point or juit ibovc for up to two ytart 

At tmoMAt temperatures, only on« year'i ttrfff 
NftfcofctaMMd. Theclarified jute«can ateo b«conotn- 
»•«•É in vacuum up to SS* Ir«. Levali of uoortte 
Mtftip to 2400 mu/100 * CM ht reached, km tu* 
«••^trnwrmmbeuoredatfreew^poiMifdovatef. 
mm of ttjfe pfttMim of pi m y» cam du« to 4MM». 
_~      *      "iMUfcith«! 
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fká    fiVt       ft*-éliti* *f       ùt»p*^f f   tt*e.     /jf-/^.<?   . 

Gunvas are one of the eatlest fruiti to process, since the 
*ht»lc fruit, without peeling or coring, It fed into a paddlc-pulpcr which 
crushes it Into u puree. If the fruit is loo firm to pulp by this method it may 
he necessary to pass it first through n chopper or u tliccr. Tin« seeds, fibrous 
pieces, und «kin tissue uro screened otit with a 0.0*1 or <).<H5-in. perforatiti 
«wit. The miter flesh of most guuvn fruit» contains a considerable number 
«f Itttrti Mow «-lis. Tin«»- »re it-moved either by passion tlu- puree through 
a ¡Hithilf finisher with a O.OSO-in. serve» or through a disintegrator «hielt 
pulvcriz.es the cells. This latter method reduces the grniuiucss but results in 
a puree «host: color is Inferior. After removal of tlie stone cells the puree is 
piateti through a slush freciser and is filled into container». It is advisable I» 
me plu*tit-lined cnumclcd container» k-cause of the high ucklity of guava 
puree. 
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Hü vmnulVli «• wiiw wy ^W*HBB^ iwimi www i 
+ri*4 to Amtrtb« i«4 HawiH; afthnwih tnoOwt fût 
^tatau MHtaeiat wn étttaMá bv a 'triai MMé »IT«' 
•Mfcri »y i bua Bditih fjrowtt in tto Kanyan Nafte- 
iMéi. Hi»ne(«AwyfMc«Mafy teliavatiMMnrkti 
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Prooeia of dahydration of jgjnilBPla-3^1,91 

Moy» J.H, 
»••euum-puff fraei« drying of tropical fruit áuioas*, 
3.  food Seionoe,  (1971), ¿è, p.   906-910. 

( 
fa« produot li drittd at i temperature btlow the fr«a»ing 
point» The differenoe with ordinary free«« drying IB that tho 
lattar doe a not involre • ohang« in rol urn«. 
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&v*i>t*x//**'*» -     fi^     tuffi ,   A<w  A*'*/ . <J*M-  f , 4tl~Je<} 

froté»» far Ih« Production of Pirnoppl« Jwlee 

Mafty attempti hov* boon moda te ramavo the m«ot motarM from edjocont tha áln and itili lo*va tha «yo« In pi««. In 
•ft* otttmpl th« m*g| hai b««n bru »hod from tha »kin by rotary bruthet iMvIng Hi« ayat r«lot!v*ly wntouchod. Thli pra- 
tadjMta, ha*rovor, provad troublciomo and inaffUiont, partly bocaut* af tha tfrong rod lai flfcan which ara firmi y «Machad 

ta th« «kin wffoce. In onothor ottompt circular kniv«* «rara atrochad to th« »iiing knlfe fa cut th« waot fra« tha ifcln, 
an«' th« jwlca «ta»« la tha »kin wo» »qu««i«d by plaitic rollar». Thi« procedure loft a larga pareantofa of good fruit an 
ih« tkin, which wo» lo*t ta «rotta, a«d alia tquoeitd und« tir obi e flavor» frum tha ikln Into th* ¡wit«. 
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A COMPLETE COURSE IN CANNING 

| ANTHONY LOPEZ, PH.D.    .   f 1 t ** 

THE CANNING TRADE 

BALTIMORE, MARYLAND      ?•'* I?-$**& [&r*f l>¿ 1 

TOMATO JUICE LINI 
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3. Production / Producing countries 
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LFRUIT 
LONDON 

COMMONWEALTH SECRETARIAT 

1972 r*   (Vi 

Production of fruit juices 

Avente 
1956-60» 1964 1965 1966 1967 1968 1969 1970 

million gallons 
Commonwealth 

United Kingdom 5.5ft 7.6« 7.1* 5.3* 4.9» 4.8jf 3.9* 4.9* 
Australian* Ì 8.1 10.1 7.3 9.8 8.8 13.0 (14.0) 
Au»ti...j'ii/ I   4.8 0.8 0.8 0.9 1.2 1.0 1.8 (2.0) 
Australia cd J 1.4 1.5 1.9 1.9 2.0 2.2 (2.0) 
New Zealand 0.5 0.6 0.7 0.7 0.7 0.4 0.5 
Canada      Ú 12.0 16.7 13.2 19.6 17.0 19.0 20.0 
Trinidad  2.3 3.6 2.8 2.2 1.6 1.6 I.S 1 < 
Jamaica e  1.3 1.8 2.5 2.1 1.6 1.5 1.9 1.4 
Dominica e 0.4 0.1 0.3 0.3 0.1 0.2 0.2 0.2 
British Honduras 0.7 1.7* 1.3« 0.8r 0.8 0.8 1.1 1.2 
Cyprus«  0.6 0.4 0.7 0.2 0.2 0.4 0.4 0.3 

Switzerland « 
/ 19.2 
J 38. 1 

14.0 13.0 11.0 12.5 9.5 10.0 9.0 
Switzerland A 2.2 0.6 2.6 5.2 1.2 5.8 3.0 
West Germany 47.1 44.5 46.7 63.0 60.0 65.0 70.0 
Eut Germany    .. 17 14.0 15.0 15.0 15.0 IS.O 15.0 15.0 
Italy/       13.» 31.6 27.8 31.0 34.6 35.8 42.0 45.0 

France«  
1.3 4.6 5.8 6.0 8.0 10.0 10.0 10.0 

*   2.5 

24.8 24.2 23.7 23.2 19.5 20.6 21.0 
2.8 2.7 1.8 0.3 0.3 0.3 0.5 

Netherlands 3.5 3.0 3.0 3.5 3.8 3.8 4.0 
Belgium ( 1.0 1.0 1.4 1.6 3.5 4.4 4.7 - 5.0 

1.3 2.0 2.0 2.5 2.7 3.0 3.0 3.0 
0.1 7.9 8.0 8.0 13.0 6.0 17.0 10.0 
0.« 1.2 1.7 2.0 2.2 2.8 3.0 3.0 
1.9 2.3 2.5 2.5 3.0 4.0 4.S 4.5 

Greece  10 5.0 5.2 6.4 8.8 9.0 10.0 10.0 
l.i 2.0 2.0 2.0 2.5 2.5 3.0 3.0 

Yugoslavia e 
Bulgaria * 

0.7 1.5 2.1 1.8 2.0 2.0 2.8 2.5 
1.5 1.4 1.7 1.4 1.6 1.6 1.6 1.5 

South Africa 2.7 6.0/ 6.0/ 6.0/ 6.5 6.5 7.0 7.0 
South Africa e   .. 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
United States f .. 
United States A  .. 

222.3 209.3 249.8 299.5 265.4 283.4 314.8 303.6 
99.9 124.5 115.3 163.2 118.2 143.3 157.8 146.4 

Brazil        0.8 1.4 2.2 3.6 5.0 4.5 7.0 
Philippines r/ 
Israel« 

4.9 3.2 9.7 8.7 8.5 6.2 8.3 9.0 
1.7 7.5 8.0 7.0 9.8 14.6 14.6 16.8 

Israel h  3.3 2.5 2.6 2.4 3.5 5.2 4.7 5.5 
0.Î 1.9 2.0 2.1 2.0 2.0 2.5 2.5 

Japan       2.1 20.0 
Ivory Coast 0.7 1.5 1.6 1.6 1.7 1.7 2.0 2.0 
Algeria/  1.0 0.6 0.6 1.0 1.0 1.0 1.0 1.0 
Morocco/ 0.1 2.5 1.9 1.4 2.7 3.0 3.0 3.0 

0.3 0.2 0.1 0.1 0.4 0.4 0.1 0.5 
Venezuela 5.2 5.5 6.0 6.0 6.0 6.0 6.5 6.0 

Commonwealth 22.9 38.0 44.4 34.9 42.4 38.8 45.4 48.0 
102.6 168.9 163.2 169.0 204.6 190.4 222.1 220.0 

Other foreign 345.6 386.5 405.5 501.7 429.8 478.8 527.2 510.8 

Total 471.1 593.4 613.1 705.6 676.8 708.0 794.7 778.8 

Or avulublc years. 
1954 ccnuis (partly estimated, including reprocessed 
Imported juice: corresponding value£J.7-i4.5 million 
at 1958 census). 
Jute* for squ.nhes (estimated). 
Twelve months ending 30ili June of year shown. 
Exports. 

/   Kstimatcd. 
|   Sinfle-strenpth. 
h  Concentrate. 
i   Excluding crape. 
/   Data fot I960 and subsequent years 

repotted in stngle-slreni'.th equivalent. 
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promising products freni tropical fruits 

ft. I. ferry, t J. Wtfiw, Ir. mé P. L Sfciw/UJ. Otrui iné Snfctwpial *•*««* Ufcmtrf * 
Wfcrtor Hivtn, Fit. ma H J. KiMn/Jf. Sufctwpkil Horticulture Slittar.*/*«!«», R*. 

4&¿A^/'\     „     W¿^      ¿' A' *H-»-f ^¿f iA. f 0     /2 'J^*2L> 

#*     # A.*. 4 »i ^|. $     c*A<tV». ¿-r1 *».><:.      /WL*c/<M    *#*•*/.*•»** J 
Í~$omi 

luwtrd 
erf vitar 

Ear' 

"Some studies have been directed 
tuwtrd one of the rida'si fruit sources 
erf vitamin C, the Acerola or WesJLJn- 

grown 

Caribbean Islands, und sume areas of 
dntrâl"Xrïïçrjca. They contain a verv 
high percentage of vitamin C in thé 
juice and pulp, and one processor in 
southern Florida makes juice from 
theie cherries as a source of natural 
vitamin C for manufacturers. Some- 
limes, when pusïë'u>iz«l~'3iTcî bottled 
in soft drirk-type bottles with crown 
caps, Acerola juice builds up carbon 
dioxide* when stored oxer a period of 
time at room temperature. In a few 
cases, bottles have exploded from the 
pressure. Studies were made to deter* 
mine whether inadequate pasteuriza- 
tion and fermentation were responsi- 

"TMifr "iii'iT ' 
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fr+A+iS      4+«'Câ. #*«'*)      *£*4e6(¿eA\d       ¿pto-nKWc/l 3      "^.'a „tyrti*)      Sßv#cßn€4Vii 

&>mn>t-r,.i«t*th.   •    f.     fît       l   S-háfrtk   I* 

The overwhelming importance of Israel as a source for citrus juices was 
apparent; supplies from that country rose from 7.6 million gallons in 1970 to 
13.1 million gallons in 1971 and far outweighed in importance entries from other 
countries.  Of particular interest was the increase in juice imports from Greece 
which reached 3.7 million gallons in the year.  The orange concentrate market 
expanded somewhat and an increase was recorded in 1971 for both canned and 
casked juices though the former continued to be of greater importance.  On the 
canned side the major supplying countries were the United States and Israel while 
British Honduras was also of significance. On the casked side Israel remained pre- 
eminent, lollowed by Brazil and British Honduras. 

0 

fan    ¿Meld > W, &.J    Cfiflt,} >   vf».  Y  ,   r«KV. 

inori of the tfiiava jMirfc used In the Unhid 
Mult* emites fiumi Hawaii. Ctuivaa thav are »lMahiéTí»u|li Imi» wild Inv» 
HIHI fruiti cultivated orchard*. The gunvu fruii has a roii>:li-loMiired velhm 



fö 

1*1*1 .   fa/u'sAJ   faucet   /*4;*+XL~   ¿rhf<**n»<sA  . f iti, 

fmf 1*< 
s 

4- «i* «U 

For juice products in Europe, the small Witt Indian 
(Key or Mexican) lime is much preferred to the Persian 
(Tahiti) fruit, which grows mainly in Floridi and is much 
stffer, being owl ai.4 the size of a small lemon. 

rA PA. H *v> m ***•     i*tà\        pm4«*%t*iC*4    f)0*%e<1'Msml* 

Me- I.       C W J Ä I   ,   ft y $+\4 

fh*ê d**C*i*É <£#"M -* /«At'4/% 

AW* » Ptnv-Psw (Carica papaya L) This fruit is 
widely grown in all tropical and semi-tropical areas. 
and is processed into nectars containing, about 40- 
60% fruit materials and other tissue-containihg types 
©f beverages either for dilution or straight coniump- 

; 
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TfôOPOCAL FRUII 
PROCESSING BWDUSTRY 

Case Studies of the Industry 
in developing countries 

by     ' 

H«nri Vandendriessch* 

DEVELOPMENT CENTRE 
OF THE ORGANISATION 

FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 
    PAWS 187« 

OTimTKD PA33I0W mjIT JVICE fROPUCTIOW 

»nlttd »tatos (Hawaii) 
Australia 
MJl, Papua, NOM Oulnaa 
Raw Zealand 
Ktnya 
South Africa 
Irl Lank»  

Total 

HP tat, a) 
1965-1966 

TT" 760 
1T5 
3T0 

500 
too 

a,000 

MO tat. 
19T0 

810 
80 

560 

530 

8»5?6 
ft) Converttd fron lmptrUl gallon« on tht oasiJ of 800 gallons par M. ton. 
b> ^tiS^a^TxfraSlon^S^VUIStr' " *' *"• •' "—"'• ^^ 

I  
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Over the laat 
thirty ytart, the ctntm of activity of growing tht fruit 
ht«t teen in Australia, South Africa, Kenya and Hawaii. 
Th§ juice hat teen, and itili is, mainly used either at an 
ftydtem in a mixed juice drink (i.e. Hawaiian punch or 
My other form of nun-alcoholic punch) or is a straight 
UM or carbonated beverage.y 
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4,  a. í-itvktt- contraption of fruit duicaa 

Ërs"3Ë»^'' ' "imÑ  H 
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Mark«t- contumption for fruit juioeo iti g«ntral 
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U tat IM« tara« Attaata, tat mit $tém m* 
induatritt hav« davalo»«* at » rtimwil rata. 
tat no—roial output of fruit Julo«« IH 

fro« alaett nothing to »bout 7,000,000 tona, tu« 
tat followinf ord«r of aa«nltuda. 

li it*a 

Oran«« Juiot 

Appio juio» 

Orap«fruit julo« «ai othtr oitrua juioti 
Pinoapplt juioa 
trapa juioe 

Sanato Juiot 

Tropi o&l fruit juiot 

no 
5>o 
380 

290 
660 

260 

000 

000 

000 

000 

000 

000 

000 

frgtn«- a# 

A ©entidtralsl« caponiion of th« mrket hat bean prtäiottd. 
Although three quarttrt of th« world output of fruit juioaa it 

©urrtatly produced in tht USA, thtrt is evtry indication of an 
•pprtoiabl e inortast in torn« of tht dtveloping count ri ••, """*""""" 



Uff! ST MAMtft DtKAHD MU PMCIMID WW1T WWDUCTS Al» INfOMBAf» FAOTOM 

lAMITtUt«« fiitm 
I. comwptio» 
I, iMAMUtA 

j, »reeeaalng technology 

|, **•#» pn«uil 
I, Ninl«M transition 

BOrled 

Typ«« of processed tropi col fruit producta 

»»»* I tfp« XI typ« I« 

urli or mit 

Piantotion/ 
Cooperativo 
Multiplo 

Klgft 
Redlua toni, 
3-S y***« 

Cltruo 

Plnooppl« 
Tonato 

i J.C. Clark«, 
troni caio. CU 

Regional/United 

United 
»Mil far« 

•tapi« 
Considerable 
Average 

.Lone torn     « 
6-10 years 

Leeel/aearee 

Insigni fi «ont 
Itnf iuta <l 
or nativo tree« 
underaovol^Mri 

Kind« of fruit 

Passion fruit 
Naneo 
Ouava 
Papaya 

Cashew appi« 

Jack-frai t 
gouraop 
Tamarin« 

Mangabo 
Unbu 
Acarola, «te. 

asra programas do daaonvalviBeiito 4« fffHVi 
LO, September 1973• 

Only orange julo« production could bo said to b« up to supplying a typo I «xport 
market demand. Potentially in this demand category art to bt found pineapple products, 
thus the emphasis on pineapples throughout this study. It would also appear that passion 
fruit juico oould be in tills category if only the remaining supply problème - the Pusarlua 
prinolpally - were Ironed out. 

 J 
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té *> ****** +> •4.Jitt*i> c-t «At /^44 '.or* 

Exports of fruit juices 

AMttattl à 
ûmb 

United Kingdom 
frtnWad A Tobago 
Jamaica 
Dominic«    .. 
British Honduras 
Malaysia 
Cyprus 
ftiwi 

Aw Avartae 

¡¡•tyrf 
Prance 
Wast Germany 
Nttherlands 
Ortec« 
Switzerland e 
Siin 

nmark 
Yugoslavia .. 
Austria 
Remania/ 
lulgvria 
Hungary 

leutft Africa 
United States 
Morocco 
Tunisia 
Alprta 
larici 
Philippines c 
Mar unique .. 
Ivory Coast   . 
Japan 
Mexico 
IraiH 
Alien) ina   .. 
Clima A 

Total .. 

tl.f 
0.3 
0.4 
OS 
1.9 
1.} 
M 
•.» 

8i 
ti 
9.1 
12 
0) 
0.6 
0.1 
0» 
1.4 
04 
07 
0.1 

2.3 
28* 
I.I 
0.4 
1.0 
2» 
SI 
0.2 
ft.« 
0.1 
0.3 

0.1 

70.4 

1963 

0.4 
06 
0.1 
Of 
2.0 
1.7 
0.2 
1.0 
0.3 
0.« 
0.2 
0.1 

9.0 
10.1 
II 
0.4 
1.9 
I.« 
2.4 
0.3 
0.4 
0.1 
1.1 
0.9/ 
03« 

4.1 
24.4 

2.3 
0.2 
2.9 
7.2 
3.4 
0.4 
12 
1.1 
0.7 
I.I 
0.7 
0.1 

19.1 

•.7 
09 
0* 
0* 
1.1 
II 
0.1 
17 
0.4 
04 

2 

IOS 
74 
24 
04 
2.3 
14 
4.0 
©3 
I.S 
0.1 
1.9 
08 
0.3, 

4.1 
221 

3.1 
0.1/ 
24 
9.4 
32 
0.4 
1.5 
0.7 
12 
01 
03 
0.1 

93.9 

IMS 1944 19*7 IMI 

04 
0.3 
1.1 
05 
2.3 
2.5 
0.3 
1.3 
02 
0.7 
0.1 

104 
t.t 
1.9 
01 
2.9 
0.9 
34 
0.3 
2.1 
0.1 
1.1 
II 
04« 

4.3 
I9.S 

3.1 
1.0 
1.2 

104 
9.7 
0.4/ 
I.« 
0.8 
0.1 
1.2 
0.2 
0.1 

100.0 

0.4 
0.J 
t.0 
0.1 

i:i 
0.3 
0.1 
02 
04 
0.2 

11.3 
1.9 
24 
II 
4.2 
0.S 
3.9 
0.2 
I.I 
0.1 
1.9 
24 
0.3, 

4.7 
21.5 
6.1 
3.1 
1.1/ 

10.4 
1.7 
0.5 
14 
I.I 
1.0 
2.1 
0.2 
0.1 

12.9 
7.1 
34 
4.7 
31 
0.7 
44 
0.2 
IS 
0.5 
2.1 
34 
O.S 

3.1 
30.1 
5.5 
01/ 
21/ 

13.7 
0.5 
0.4 
1.7 
1.3 
04 
3.1 
0.2 
0.1 

1114 127.1 

13.0 
12.0 
3.8 
S.7 
3.9 
1.4 
S.0 
0.3 
1.8 
2.1 
12 
S.I 
0.6 

39 
27.5 

5.2 
1.3/ 
24/ 

18.2 
6.2 
0.S 
1.7 
1.1 
0.4 
6.0 
1.0 
0.1 

141.1 

19*9 

0.4 06 0.5 
0.« 0.1 0.7 
1.2 0.1/ 04/ 
04 0.1 09 
l.f 1.7 !:i 14 1.5 
0.1/ 0.2/ 0.2/ 
04/ 1.4 1.5/ 
0.2 0.2 0.2 
04 0.9 01 
0.3 0.2 0.2 

131 
11.1 
5.0 
34 
34 
1.7 
5« 
0.3 
24 
34 
It 
7.7 
1.0/ 

4.1 
26 3 

7.7 
0 2/ 
1.5/ 

214 
• 3 
0.2 
2.0 
04 
0.2 
44 
0.5/ 
0.1/ 

151.0 

1970 

Or available yean. 
Twelve months ending 30th June of year shown. 
Importi into the United States from the Philippines, up to 1962 and in 1945 and 1966. 
Includes tomato juice. 
Includes small quantities of vegetable juice from I960. 
Imports into Soviet Union, West Germany and Austria. 
Imports into West Germany and Austria. 
Imports into Malaysia and Singapore. 
Estimated. 
Imports into France. 

!.! 
04/ 
10 
1.4 
14 
0.» 
IS/ 

if 
0.2 

14.0 
14.1 
5.0 
7.1 
4.0/ 
2.4 
til 
0.5 
2.5 
4.1 
15/ 
i.H 
1.0/ 

4.1 
31.5 
6.1 
10/ 
2.0/ 

224 
9.0/ 
0.2/ 
25 
0.9 
0.5/ 
6.7 
0.5/ 
0.l( 

169.6 
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Tit« major packt of citrus, apple, pineapple and grape juices account for the 
bulk of overall juice production though in addition a wide range of tropical juices 

of deciduous juices and nectars including berry fruit juices and syrups are 

-#       .i   , P^toP'n* countries have a particular interest in the exnort nn«<ih¡i¡t¡.>« 
ÌSSÌSS! fÍKTta"ce,0f this btin« the opening of   n w PS ZÄ 
2ÎUEÏ2 • ^'k!l "1 Kc,1ya in l9?l and ,he concluitoii of a marketZ EL. 
KL Urn ? "l"f f0£^ Cha,n store w^nisation and a Kenya cannery which if is 
hoped will lead to an mcrease in exports of processed pineapple• S ^ÏÏiÎ fïlik. 

/ÄÄ4-     ¿y    /#?.   top«* M0.   fC-Hf.    f   4f   Ce*}**,?. 

M té *¿> *** ? 

|B| unirlo»,   One.TRSTpldsraF^^ 
iron« rapidly.   MoBt d*v*lc£ing countrte« hlí« ÏÏ   v    f countr^ «taw* 
drinking water supplies, " h*ve hot cicatea and inadéquat« 

j 
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Mftpk«t- consumption for certain juices: 



so 

t+vfX*^   fa^ctt   frviihJi  *>•/«*•«« . /**!. 

Attrito   .,    *V**f   ^ ,£*,-*     CtsJLhIy      j+%ttk 

~ (^centrâtes stored it freezing point were alio widely 
Attributed from Puerto Rico to East Coast vets in the 
USA where direct shipping lines were available. 

The «cerala powder has many uses. It can be diluted 
to juke and made into sucrose-syrups with guaranteed 
••corbie acid contents for children or, more recently 
Uto sucrose-free syrups (but containing glucose solids) 
which are highly acceptable to the dental authorities in 
titw of the caries-forming potentialities of sucrose. The 

der is an acceptable raw material to introduce ulto 
i vitamin C level powdered health product with 

i vitamin content. 



fi 

Generally throughout east and west Europe apple usage i"or juice is 
lector toi tíie utilisation putero leading in som« caie» to very high 
•AMAMI   am* B^K  Ciiiit fij> Ulan ail •M H w awiiMnaiM 

Europe's surpiui crop supplies ami in these 
Mie reported trials in the Soviet Union, for example of »septic conserva« 

Ém «f apple juice in hermetically closed tanks without refrigeration may eventually 
affact radical chanfti m processing practices and juice marketing possibilities. 
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'¡>        19 i , J if / 

Aproxímate indications of world usage of fruit for juice yield an overall intake 
ZÌI °lpOSÄ ,S mi!lio" tons of which JtopqtutdjuKaiüd be wtwrnttLforJiy 
J&tMUBough the margin of error in these calculations is great dependent as it is on 
the use of rough estimates of around one fifth tor the proportion of juice produc- 

—ttoaorta.world baskj>adttfLin concentrate form./ 
MARKETING 

•JÏÏIÎI1 jUÍC,C trf
ad*has been characterised by the apparently increasing 

wtative movements of c.trus concentrates which offer transport and packaging 

£EË5^  

1969-70                             1979-71 ¡971-72 
 I<e.i./.) Nriod      . M*f/L„.„_fri?rf._.. .£J?**L 

omnttW•   ..        «».M»       Oct-Sept.        MO.0ÛO      Oct-Sept. 300.000      Oct-Sept 
(excluding froten                 (excluding fioien (excluding frozen 

onnge concentrate)              orange concentrate) orange concentrale) 

ffc« upante quota for importi of froh grapefruit from Cuba hat been repeated at $70.000 
f.q.b. anrually. 

fon   fateU/y N. A- ;   ¿*/»/e/>  MJ. /9é$-   fa 

(¡rovo puree is a component In many of the tropical fruit juice drinks 
which have tacóme so popular in recent years. Although guavas art« iim- 
W-MHI in Australia unci Africa. 
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[*lU > /-M»M'Ä»vjf    fi*+cU.*4i   faliii+Jbu    (bk.)    /Ltfeni- r 

jSquaihes mad« from juict» tre popular in 
India, whiht South Africa and Puerto Rico makf 
txteniiva use of this fruit for a variety of canrttd 
Mi bottled beveragei. 
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&r»<L     /-M/MV*/     pAwi f    i*\eLbm    0/vAv/ey ,  V, l   i. 

tfé% IwfieJL    fi^^cf     f»viii+I*L   ù*jvu+~eA. 

f>   (61- té 6 >    C £"*/« *k 3 . 

r ÊÊk AtM «x»mpte of enlightened enterprise on the put of 

v • 4KSTP^^2-5-~*^JCfUit_ÌH*E.eKoduccrsnowopexating 
JJ^nyMUcAQüTpreviously mentioned,may bequoted 
t» fact that, without any previous experience of grow- 

«¡t mm, either of European or tropical character, they 
decided to make a determined attempt to effect a 
«Manica! cross between the purple and yellow type of 
grenadilla, thus combining in one fruit all the advantages 
•nd none of the disadvantages of either of the two 
•parents'. The overall economics of such a fusion of 

.Characteristics.jmytti mmülii^»*hklnnomic 
J*MHo the project.      ••— 
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C*Y\ì*«.y* ja j~i'oy\    .    pv4¡>~<e¿J      f .^vu*'/     fait CJLÎ^ í *><! 

—5Î5Î!.JH Affluì Jîî.1"*LfÎL!^r*^L0W1,u"ptlon ÜM *•" ••••nUally Halted to Hawaiian 
•Mpwnta of guava and papaya drinks,' '"*' "*  

•onsuaptlon I) of pineapple julo, would hay. to .xpand by about 11 por c.nt . „Z ¿ 
«.uro an opti,• utiu..tio„ of projet.«" l.v.i. of plntppi. i„UVl*0 

¡ÏLÎ'J! T'»" Unattain*blt «-1' •nd »•*• <* —r in-ivldual prooo.^, it ^.U 
l^al» tho k.y to profitability in a fi.re.ly oompotitlv. induatry. 

IMF0RT8 »WD C0H3UMPTI0W OF PINEAPPLE PRODUCTS.  I96O-6I AHD 1970-71 

«nit.« State. 1 
- laports 
- Conaumptlon 

Japan 
Canato 
I.I.C. t 

- Frano. 
- Oermany 
- Belgium 
- Italy 
. Motherland« 

•FT* **i 
- United Xlngdo» 
- Denmark 
• Sw.den 
- Switzerland 

New Zealand 
TOTAL IMP0RÏ3 (of llat.d 

oeuntrl.a) 
Total conaumptlon (of 

listed countries) 

(•int 
neappl. Julct 
e Ftrength basi a ) 

1960-61 
Av. 

1970-71 
Av. 

Annual 
Orowth 
from I96O-6I 
to I97O-7I 

i?. 5 
219.8 

51.6 
265.3 

10.2* 
1.9* 

1.0 .) 

1.5 •) 
5.8 
n.a. 
n.a. 
n.a. 
n.a. 

80.7 

1.» 
1.4 

.6 

13.0« 
2.0« 

18.3* 

10.0 .) 
7.5 •) 
n.a. 
n.a. 
n.a. 

88.0 .) 
13.0 

.*.) 
• 9 t) 

7.7 e) 

8.8* 

n.a. n.a. 

M.O 106.0 9.2* 
8*3.7 380.0 3.8* 

Rational Trade Statlatles. ISSICSII < 
Motea 1      a) Excluding Portugal, but Including Finland. 

e) Estimate.. 
r) Revised estimate, adjusted from gross weight to net weight  (difference 80*). 
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4. b.  Estimated investments 
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fw*i<¡   4+*itu   ?!*>*+   f«i/ï%ii»4.»i. fi+Aitj-f. i y* A. 

^AiM*/^'fli    - ft/ - fi r¡ f.     H à* *>/• 

1. If on« has- no experience In fruit juice production, the euitable project 
to start with, would be to built • bottling plant which will utilice 

'industrial semifinished products (iiicTT as "fruit concentrates, beverages 
bases, etc.) for the beverages production. 

2. The basic investment for a moderate capacity bottling equipment (about 
6000 bottles/hour) will be about $ 150.000. An increase of 50% in pro- 
duction rate will increase the cost about 10X only. 

S.     The above Investment does not include buildings, water and sewage systems, 
power plant, tool slop, etc. 

^fo the cost of the mixing, earbouatlag and bottling 
plant similar to the plants already sottled in Galiana, e»<   h «sto 
«dd the cost Al the fruit Juico procoecing plant a miaitatim 

fw curaci 1.y of 6OO/Q00 itg/a of fx*osu fruits will bo ao ibis than 
w "Sö«OüO/IJüö;<SOö ^.s.$.  
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Cuwx/C     J^VL    Canritat •    liée     UNI ùû 

ho- bêc^o 

PRODUCTION    REQUIREMENT» 

AHHUA: CAPACITY - ONS 10 HOUR SHIFT,  160 BAYS «0«*Ut:    20.500,000 Can* 

Ssa 

" T555 Lm 

•• f.ixgg CAPITAL 
land. Atout 4 «crus. | 
MJjÜTü-  On« «tory,  21,000 iq.  ft.  126,000 
Equipment,  Furnitur.; & Fixture». 
Prodn.  toult & équipât. $290,000 
Olhur tool! 4 equtpmt. 6,000 
rutniturt & fixture» |,000 
Transportation équipât.    100.000 

fetal   (»KCl.  LanJi j___ 
Principal   Itemi. Conveyors, elevatori, 
fruit Lini,  roller graders,  lea Id unk, 
wither. distribuMn« belt, roller ipreada, 
roll titer*, 8 extmctora, «crew con. 
vev,.»,  etainiot» aiuti tankt, heat 
«xchaiiK»-r,  cannine cquipBwnt,  »pinner 
can closer, catet palletlter,  filling 
equipment,  cold room,  packer, peti Mal 
equipment. 

*• JJgBElKS.CAPlTAL 
".«' • of Pay« 

»I ree i Material*,  Direct 
labor, MfK. Overhead (a)       30        | ¡06,600 

Aduln. Cottt(b), Contin- 
gencies,  Sale* Coma(c)       30 

Training Cottt 
Total Working, Capara) 

12,100 

*•   TOTAL CAPITAL (EXCL.   LAND) tl.04i.000 

MftTEKlALS ASP SIIPPLips 
Annual        Annual 

Direct Materiale Requlrementi   Cott 
Oran** i,hOO^ib Bex** isTlïOoO 
Cant-32 o*. Î0.3O0,000 549,000 
«•"">• 812,000 128,000 

¡SHI JLI^.006 

Ubri —ritinta *, hand tool« 
Cutting tool* * abraalvea 
Maintenance 6 ipare part* 
Office tuppll** 

fatal 

f 200 
SOO 

22,000 

CESS 

>•  rOWEK. FUEL AND UftTf« 

•• tl»ctrit Power. 200 hp. con- 
nected load. 

b- L»«i' About SO,000 g*|*. oil 
annually. 

c Water. For production, eanl- 
tation and fir« prevention. 

t     1.000, 

1—L002 

Annual *•   TRANSPORTATION 

•• PjgL-Tltn>J'ort Eauiptnt.   JO 
tn«k* » IS trailer*. 

b- inumai Tran.port Faciliti..    prilU „„., 
bo trucked to plant.    Good highway necettary. 

». BAJPOWER 

•• »tract Uhor 
Skilled 
•oui-tkllied 
UntkUl.d 

Total 

6. Indirect Labor 
Manager 6 supervisor 
Office 6 Inspector 
Truck driven 

Total 

thiifeef       annual Cotf 

A 
23 

M 
2 

il 

»    16,000 
76,700 

ESS 
I    11,000 

22,000 

rit» 
Tralnlnfi Noedt. Manager 6 oupervlaor nuit 
be «ell experienced.   With A (killed worker*, 
they thould he able to train all worker* and 
reach full production In 15 day*. 

*• TOTAL ANNUAL COSTS AMD SALES REVENUE 

*• An-?":á Cotti 
Direct Meteríais 
Direct labor 
Manufacturing Overhead(a) 
Adertn. Coitt(b), Contingenclee 
tal et Coit.(c), led Debta 
Depreciation on Fixed Capital 

Mai 
>• imt*\ i«}ff «»vina OJSUSÌ 

15,SOS,000 
1)6,000 
117,100 
75,000 
70,000 
11 

js-f-iss «TIää WÄrafsjss.'iX.« äS. 

ORANOK JUIC«, CANNED: 8. L C. »»I 
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'*>** ft.     f*ìc*   ekt IU4 7 //y  untici 

C*r>l«ÌT>tK*   •    /fat.      *"t*à    ¿fi.  '*"   éêoll 

Inviti t*tCÍ. »"» t     * 
PRODUCTION     REQUIREMENTS 

AXMUAL CAPACITY - Ol«  IO  HOUR-SHIFT OPMATlONl    SO,»00,000 WAXIO COTAI "EM 

».  CAPITAI. HSQUIHKMEMTS 

• • rtxtp CAPITAI, Cost 
Land.    4 «crus. $ 
Building.     Ono »tory,   21,000 l«|.   ft.US,000 
Equipment, Funilturo  li Tintures. 
frolli,  tooli li cqu ipei t.   $270,000 

POWEP..  fWL AMD wATt* 
AjHWSl Co»> 

tlectric pewr, Connect M load 
IH hp. |^ 

«,000 
1,000 

100,000 

Other loóla li équipait 
Furniture « fixtures 
Transportation uquipatt.     100,000        377,000 

Total  (unci .  Unii) $«13,000 
Principal   item». Conveyor«,  olovatora, 
trutt bino,  roller  erador»,  scald tank, 
»a»h*r», diatrlbution belt,  rollar epreadsr, 
roll Huri,  il extractor*,  »craw conveyor, 
»Bptjr carton toed bait,  atalnlaaa steal 
tankt, pump*, liant exchanger»,   refrlgers- 
tion comprensor, condensen,   brina 
•hlUera,  «lamio»»  «tuoi  (illins équip- 
aient, cold roon, bollar 61 hp.  12S p.s.l., 
•torage tank and pool amai équipaient. 

b. tuai.   50,000 ájala, oil. 

e. »»tor.  Washing fruit, bollar 
and sanitary purpoaea. 

L • .000 

L 4M 

4. TRAMSPOHTATIO»! 

». Own Tranaport Equlpaont.  10 
tractor» ami là trai lera. 

Annual 
frfratlhg e—, 

•     10.000 

». waiKIKO CAPITAL 
Mo.  Of Day» 

Birect lUterial», Direct! 
Labor, Mfg. Overhead«» •0 («10,000 

Adain. Coati(b), Contin- 
fondo», Sale» Costa<c) so 11,300 

Training Costs »,200 
Tot* 1 fyaa.600 

a. TOTAL CAPITAL (EXCL.   LAMI) 11. «8,500 

,»• MATERIALS ANO SUPPLIES 
Annual Annual 

•>. Direct Hatorlals                Roquirrnuntl     Coat 
Orange»                       i.OOü',005 bis .$4,840,000 
Containers, waxed SO,500,000 «ta 405,000 
Catea, cardboard 
and Ubai»                    Ut ,000 IIS.OOO 

JOUI UM'.m 
•>. Suppltes 

LubrTcants A hand tools $       too 
Cutting tools A abra»ivo* 400 
Maintenance A aparo parts • ,000 
Oat, oil A aalntenaaco $0,100 
Offlee supplie» 300 

Total 1   !».ooo 

««terna! Transport facilities. Fruit aust 
be truekod to the plant.    Öööd highway 

Annua) Coat 
MAMPOWKP. 

Dlroot Labor 
Ski Hod 
Seoi-sklllsd 
Unskilled 

Total 

Indiroot Labor 
Manas;«r A supervisor 
Off ico A Inspector 
Truck driver» 

Total 

S 
IT 
IT 

E 
t 

II 
Ti 

• 12,000 
M,TOO 
49.300 

I  iU!ooo 

i«,roo 
$3,000 
a»,TOO 

z 
Training Motta. Manager and supervisor mat 
have yoars of esporlonco.    With 3 skilled 
•orkor«.  they should be able to train all 
workers and roaoh full production la $ 

•• TOTAL ACTUAL COST» AM» 1AUS MmiM 

a. Annual Cost» 
Direct Matonaia                        . $«,323,000 
Direct Labor 114,000 
Manu fact urine Ovorhsad(a) 1$1,$00 
Adam. Costa(b), Continencias TI,000 
Sales Coits(c), Bad Dot'.» •0,000 
Deproolatton on Fixed Capital 63.000 

Total Annual Costs i$Tw$tTÌ88 

k. Annual Sala» Revenue $8, »0.000 

SflTtBi <») Include» Supplies, Power, Fuel, Water, Transportation,  Indirect Labor,    (b) In- 
cludes Interest, Insurance, Legal and Audit Charges,     <c)  Includes Eslvs CoMisaions, Freight 
Out, Travel. 
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ORANGE JUICE 
CONCENTRATE 

4**lbô     I. P. NO. 66091 

flat 

PRODUCTION    REQUIRE 14SNT8 

AMiUAl CAPACITY - THREE-SHIFT OPERATION,  1« 1« 20 

CAPITAL REQUIREMENTS 

PIXE8 CAPITAL 
Vini. About 4 acre*. | 
lüiiÉJüji-   One  »tory,   21,000 iq.   ft. 126,000 
faul Urnen t. r»rni lure & rixturtii. 
Prodn. touli t équipait. $787,000 
Other tool* 6 cquiimit. 9,000 
Purnimr«. &  fixture 1,000 
Tronnportnl l.in  cqui|.mt.      72.000 

M«'.  <cx«:).   I.imi>     ^^ 
Xilülta 1   l_t«ins.  Conveyor«, elevatori, 

» 14,400 
3,000 

mim 
TOTA!. CAPITAL (T.XCL.   LAUD) $1.34».000 

MATERIALS AMP Iff»!».! 

JMrttt M»t«H«}a 
Orango 
Ceni 6-ot. 
Can« 12-01. 
Cartoni 6-0«. 
Cartoni 12-e*. 
Ubali 

Total 

Annual 
Requirement!  

100 alllion$3,200,000 

Annua 1 
Coat 

17,000,000 
2,470,000 

500,000 
111.230 

332,000 
67,000 
33,300 
7,900 

WEEKS ANNUALLY:   17 MU I Ion »-oí. «M 
2.67 Million ».et. Cana 

fiüi 

8ft?,OOP 
VM.OOO 

fruit bina,   rulltr graden, icald unk, 
veihcr,  diatribution belt, rollar ipmad*, 
roll liter»,  8 extractor!, «crew con- 
veyor«,  itainle«*  »teel tanki, heat 
exchanger,  canning equipment,  iplnner can 
doler,  cases  palletiier,  filling equtp- 
"ent, packer,  refrigeration, evaporator», 
peel meal  eu thine. 

».. WO'KIKG CAPITAL 
No. of 

Direct Materiali,   Direct 
Ubor, Mfg.  Overhead(a)       30       $314,600 

Adeitn. Co«t«(b),  Contin- 
gencies  Salci Coiti(c) 

Training Coiti 
Tot»)  Working C.piu.1 

*•  rOWE«.  PU1L AMP uftT«» 

•• »«ctric Power.  300 hp.  coa- 
nected load. 

•• ISSl- About SO,000 gale, oil 
annually. 

Annuel Coat 

t  t.ooo 

I t.ooo 

¡¡ai". Por production,  »ani ta tien 
and rire prevention. 

TRAHSPORTATIQB 

Cyn Traniport lo^paeje,. 
7 truck! I, a twlikii. 

b. 
I   7|tÇfO 

tKternal T»n.m< »^"'ij^   fruU .^ M 
crucaea to pi..t.    Good ktaSay nec....ry. 

»• HAHPCWE» 

•• Mrect labor 
Skilled 
Seal-akllied 
Unskilled 

Tot«! 

••  indirect Lahor 
Manager & lupervlaor 
Office & inspector 
14 truck drivera 4 
Maintenance 

ÈÊÈU.      tenual Coat 

9 
M 

Û 
2 

il 

* 27,000 
120,000 
to ,000 

,000 

• I«,000 
11,000 

jf* «""fi No»da. Manager t> »upervlior nuit I« 
fully experienced.    With » ikilled worker«, 
they ihnuld be «hi» to train cibori 4 teach 
full production in 2 veeki. 

n..,i:j$ '• y>w wm mn AHP S^ mm 

». »MPPllaa 
Lubricante 4 hand tool* 
Cutting tool* 4 abrailvei 
Maintenance 4 apar« part* 
Office auppllai 

Tflt.¡| 

200 
500 

24,000 

Œ 

•• Annual Coiti 
Direct Material» 
Direct Ubor 
Manufacturing Overhead(a) 
Adain. Coiti(b), Contingenclea 
Salea Coiti(c), »ad Dabca 
Depreciation on Plxed Capital 

total     - 
b- Annual Sale» n.«.nVT 

13,671,400 
237,000 
106,400 
116,000 
40,000 
103.40 

ESäSSS: Kä;::: ^äää:.*-,<»-- 
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1n*fit*l  %*d~cM faffj+XZ .   /?**"• 

Miuinip i»c(KioiiiicjBíK*» of jirocerrim nlrnt/ajnantirai conto 

A íiiítll plant in ILo Moni- Indian which px-ticv'won about 1,000,COG lb ('í!A)»!>3
;

; ¡Jlorj) 
of lilaos per «imuia to diatillcd lituo oil cam octtlnd 1J i.:»* juico htm boia ohms/ved 
to ba just nbi-ut economic to operate,    '¿his operation etlpley»  ivo or throe i.ic». 
i"H tjjua tnrcnjíout tito year oud ti further i.'m.v ;iuu for vhe uix noni h puri où o:î 
tli« crop» 

Jïoxvidod-out figures obtained from thin oporution for the 19'J"J.~5 .^«¡nn ove shewedt 

1,000,000 1M*53»3J.* Icf-, > 
» «¿0.0'i per lb. 

iVOCOHB 

^riîinij-njicïï 
«6. 30,üüT¿clío7s *(i%',200 1.) 

fe EC/Í3.50 por cnlloa 

Allied line oil 
Cottiod limo oil 

"""fes» 

en, 3tbVu,Vi>¡-55vru ijV) 
<¿ ivC/lS.OO por Ib, 

MSÍÍñMSa 
tinos EUjí   40,000 

*»eto*y costs JftMlt el^trl
,
cltyf adMia ,tcEC/í   25,000 

Containers for Juice and oil EC#   12,COO 
Slipping coot» And duty E€#   '¿3,000 

I0TAL   /, IP0,000 
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A* un i**    of   /,*,*     i AVMV i»   ***.   Nut 

JE é*?***1"*** 
/ 

US ^ÛMw êurtntifolk (Chriiton,) Swing) 

Tfcrt II • cunent inter«« in Urne jui« production. 

TI» economical proce»ing of th« fniit into juice Mí 

•wording to current price, 
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5. Suggestions for fruit ¿juices industry development? 
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HtQCESBïO FRUIT JUICÏ - OT QU1LITÏ W 

t. 

2. 

I. 
4. 

J« Hardenoark* 

...„.:/.. • 

M&dorn technology   • 
Iffioient processing . 

a)   continuous flow 
1»)   preserving the natural properties of the r*w material 

(taste, flavour, oolour, aroma, vitamins) 
e)    easy change-over from one proáuot to smother without large 

losses in raw material and end produot, i.e. no vaste of tine« 

Äfjy^to-handle compact machines with flexible performance. 
Hiebest sanitary standards through use of oleaning-in-plaoe (CEP). 

Remote control and automation, thus sinimising the human errer 
factor. 



fp**»t*»% *vudfa   S*>ew Uvat    /* ?J   ,   FJ»* í f. 

< f 

Ij^MWtto to the packs of pure fruit juices the development of new techniques 
fi?£2*Äi,mr0dl£,,on of p2ïrdei?' etc« which may be reconstituted into juice 
gfttw addition of coW water. The advantages of these products derive largely 
SLZS'S»? r and WC'8ht and lhcir comPa•«vcly simple storage requirements compared with frozen concentrates. Freeze dried juices have been marketed notab v 
dirai freeze dried juice in Switzerland~ltngTl—   —üH!^^m¿rMíykmí¿»My 

 j 
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»Broie fruit 

Rather it an example of a fruit curiosity than a currtnt 
commercial succett, a brief reference is made here to 
the discovery in 1964 of the reputed power of the fruit 
of a small bush, Miracle Fruit (Synsepatum dulclflcum 
(Sehum) Danieli) of 'inactivating' all acid-orientated 

I tit» budt in human beings. 

Thit example oft fruit material possessing a definitive 
physiological action in human beings may not have any 
obvious commercial application at the present time; but 

i tuch Mwknowledge of any potentialities of fruit products 
'• mutt be expected to arise from time to time as a result 

of_a systematic examination of the naturalfruitici 
ttllous areas, thus émohasizm^tKe'fün'damentat value of 
a continuing examination of natural fruit material 
wherever they may occur. 
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L 

suggested fruit .juice >  industry to be developed  s 

Fineapple juice,  lime juice,  and other tropical fruit    t 

tiuice3 industry shoul ¡ be  developed to meet the world demand. 

Countries  : 

Development emphasis should be put on Tropical- developing 
countries, e.g.  African countries, 

South American countries, Latin American countries 
etc., where there are reasonably economically and politically 
sound conditions. 

» 








