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Preface

This work is expected to give the general picture of
the subject mentioned. It is part of the consultar{cy duty; and
btased on informations possibly obtained within one month,




l., General terminology :
a. FDA classification of juices

b. C(General types of juices
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l. b. General types of Jjuices :

Cenned fruit juices ( clear or clouly) : Processed by can-
ning. )

Frozen- concentrate : Prepared from evaporation of fruit Juice
to produce the desired concentration,

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

Single strength juice : Julce prepared from pectolytic enzymatic
treatment to pulp under specific conditions.

Apple cider : Fermented drink made from apple, related to Juice,

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

Fruit nectars :

‘{uu nectars differ from straight julces in that they deaignate fulpzcrmn Juices
ended with sugar syrup and citric acid to produce a ready-to-drink beverage. They
vary from nearly clear liquids to mixtures high in suspended solids, Fruit drinks
contain at least 20 per cent single-strength juice and frult nectars ususlly more
than 50 per cont. (Cf. Tressler, D,K. and Joslyn, M, A., Pm d Yepetable
Bregessing Technology, Avi, 1971, Chapters 9 and 10).




2. Processing of certain Jjuioces




2. a. General technology
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7 Process for the Manufazture of Fruit Juice Concentrate

Frult Julce concentrates are prepored by pressing or otherwise mechanically extracting the juice from fresh fruit, followad
by eveporation af the juice to produce the desired concentrate. During such treatment the fiavar of the juice undergaes
radical chonges due to the time and teinperature factors invalved. In general the original fresh fruit flavor and odar are
lost, ond the concentralo takes on a cacked flovor. Also there s an impalrment with respect ta vitamin ond other dietetic

. volues. The use of vacuum evaparation results in some improvement olthough with the best vacuum evaporating equipment
ovolloble, there remains a substantial impairment of flavar and freshness. This characteristic of conventional methods has
restricted the cammercial manufacture and sale of fruit cancentrates ta certain types of juices, where flovor Impairment
con be tolerated or where the flavor change moy not be 1aa objectionable,

Yhe process of E.B. Huber; U.S. Patent 3,023,111; February 27, 1962 involves the extraction of a juice from raw fresh
fruit by procedures which avoid the use of clevated temperatures, axidatios, ar additions of abjectionoble chemical ,
This juice is then subjected to a special kind of freezing capable of producing a semifrozen material confaining separcble
oped ice crystals. This slurry is then subjected fo centrifuging whercby the ice crystals are reniaved from the remoining

eoncentrate. One or more additianal steps of freezing and the centrifugal separation can be applied, until o concentrote
is obtoined hoving the desired solids content.
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General Techniquos

PROCESS FOR THE MANUFACTURE OF FRUIT JUICE CONCENTRATE
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Trggtment of Waste Cltrus Pulp to Incrcase the Yield of Julce

The process of K.J.5. Villadsen ond K. J, Moller; U.S. Patent 3,347,678; October 17, 1967; ossigned to Aktiesclskobet
Grindstodvaerket, Denmork camprises the step of subjecting the pulp remaining after pressing a Tirst batch of juice from fhe
Tlesh of cifrus fruits and, if desired, the shells, from which the flesh or olbedo has 1o be removed, to a treatment with
pectolytic enzymes. The enzymatic ireatment con be corried out ot room temperature for o pralanged period, prefercbly
for o pariod of 1 ta 48 hours, or for o shartened period ot an increased temperoture, preferobly not exceeding 55°C. For
ireating the pulp, the applied omount of pecteiytic enzymes Is preferobly 0.02 1o 0.5% by weight os colculuted upon the
welght of the pulp. The pectalytic enzyme is commerclally avalloble In various degrees of enzymotic sirength. The seid
proportions of pectolylic enzyme to pulp refer to o sommercial single strangth senzymatic peeparation, Pectolase DE 10,
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$tarilizing by Heat
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It was stated earlier that the sterilizing time is chosen to dostroy all

microorganisms capable of growth in the product during its siorage life.
: . Amongst the most heat resistant bacteria are the thermophils which
. grow best at temperatures between about 35°C to 55°C. It will be
8pparent that these temperatures are not reached in the storage life of
canned foods packed and disiributed in temperate climates. Since all
known pathogens are mesophils, and all mesophilic organisms can be
'estroyed by a heat pracess less severa than is required to kiil the thermo-
phils, it is reasonable for canners concerned with temperate zone storage
to choose sterilizing processes which may permit the survival of some

thermophils. By so doing they limit the over-cooking effect of the
process.
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Hardenmark, J., 1974. Fruit Juice Processing. UNIDO.
ID/WG.171/16. p. 7. ( English).

What are the basio unit operations in fruit juioe processing? .
1. Fruit treatment and extraction of Jjuioe. i '_
2. DRecovery of sssential oils (in the case of eitrus),

3" Deasration. . . .t e T e
& Pasteurisstion, ¢ .. .o i I ST A
S ‘Abome recovery, .ot end e TRl en
6. Olarification. T e ey
7. Ocmoentration. . e L ."' ' - ; :
8. Pressrvation of the end predust. " o

9. - Peoking. e - o &

Bl

Raving already dealt vith aroms recovery and comsentration, Shese

ﬂ.-*:-miu operetions 40 bo disowsesd. & .

Btatom, ¥W.R., and Herbdbert, D.A., 1969. Canning and Food Oonservi:

tion in the Developing Countries. Bombay. Univ. Press.
p. 88-103 ( English).

Ment Hygiene
From ail that has been said it will be spparent that planned sanitation
procedures should be spplied 10 all cannery plants whether in the
PRe-process, or post-process areas of the cannery. Experience has
shown that a supervisor should be in direct charge of this job and that he
shouid report directly 10 higher management. It is no good leaving
unsupervised staff to clean the cannery sfter production finishes, and
| good hygienae is ss important & responsibility of top managemaent as &
| mmucﬁonfm. Spoilsge levels and staf morale—both
sffected by plsmt hygiene—ere very much the manager's




2. b, Frocessing of :
Agerols or West Indian cherry Jjuice
Apple julce
uitrus juices : Grapefruit, orange, lime
Guavs juice- purees

iiango juice

Passion fruit Jjuice
Pineapple Juice

Tomato julice
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. Vi Wala sieps of he process are st out below:

The fruit was quickly collected in shallow trays oc .
bones, and was milled in a way that left the stones :
intact. The juice was removed in a standard type of
ek and cloth press (3s for appiles) and was then
roughly clarified and evaporated under vacuum 1o
one-fiftN its original volume. The low gravity of the
jmice (1.040) was not sufficiently high to provide a
wifpreserved concentrate, and the only means of
m:hpmtusmfmuml
I s condition. Any looteness in spplying the
foll low-temperature conditions could lead 10 loss
of sharscter or even microbiological spoilage.

ite v .o 5. torapge behaviowr of the concentrate
Iad toits Litim. * vacuum dehydration on 3 sendard .
type of band dric:  This produced a light browa

porous inass, ¢xir. 'y hygroscopic, but which

could be finely powe  {in s moisturedree atmoe-

phere and packed into i~ commercial sised cane.

. With low temperature storaze, 'he safe life of the

canned product, contuining dessicant bags, was over '

twelve months. The main interest in this powdered
product centred sround its very high asorbic acid
oontent; whilst the average content was JO% wiw,

m:mnmuchuﬁl.ﬂ“
powders reached 23 high as J0%.
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MAKING AND PRESERVING

APPLE CIDER

U.S.  DEPARTMENT os AGRICULTURE - FARMERS' BULLETIN NO.2125 (7%

[4
sppie stereqe  sorting - weshing grinding -pressing ‘
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' ' settding 1m0

holding poried sooling sHerege ' . .
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o | PRESERVATION

PRpIURE S A% S

‘l’
.

Four methods are commonly
wsed for preserving cider: Refri-
ation, freczing, pastouriza-
nn& preservation by chemi-

\
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Processing of Grapefruit,
orange,

lime [uices
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Processing

6‘. No processing is necessary when grapefruit juice is filled

s to provide a minimum closing temperature of 190°F. The cans
should be inverted and held or rolled for one minute to sterilize
the containers before being cooled. For cans smaller than 13
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.

e T S e e SN SN o eyt

Cans

Cans made from plain electrotin plate or plain electrotin
bodies with enameled electrotin ends are used.
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Processing ,

No further processing is necessary when the juice is
filled to provide a minimum closing temperature of 185°F,
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 size
cans, '

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

Cens

Cans made from electrotin plate with plain inside bodies
and plain or enameled inside ends are recommended,

Prior to filling, the cans should be spray washed with a
relatively large volume of water at a minimum temperature of
180°F to remove any possible dust or other foreign material

Ahat may have contaminated the cans during storage.

-
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The University of Georgia College of Agriculture

Experiment Stations ¢ Georgia Station
~ EXPERIMENT, GEORGIA 20212

A }ime concentrate has been prepared by

adding sucrose to the single strength juice to raise the Brix to 48°, This
may be held in pasteurized or frozen form and reconstituted for limeade by
adding 4 to 4-1/2 parts of water. This would not be a filtered or clear
product,

In the West Indies, a cleuar 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
Jeaving 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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PROCEABING LIME JUICT
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There has rocvently been develoncd a new process utilixing the I'NC Inline
Juioe Extractor, which providen tha procesuor the ultimate degree in
control of tho formulation of his product.
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(Ceneentante) "Chemistry and Technology
of Citrus, Citrus Product and Dyproducts," USDA Agriculture Handbook

No. 98, revised Septomber 1962.  This booklet is a good sourcec of citrus
pProcessing idcas. R ‘

One possible solution might be carcful evaporation at atmospheric
pressure 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 achicve 4 fold. This add-back technique has
beon successful in improving vacuum concentrated citrus Juices. Provided
the concentrate isn't overcooked and the fresh Juice added doesn't promote
uwndesirable cnzymic activity (in which case pasteurization is suggested),
an acceptable product might be produced. Add-back mi ght be appropriate even

--4f tests reveal the need for vacuum concentration. Also, some flavor ime

provement might be achieved by adding a little peel oil to the finished
concentrate. .

If lime Juice and labor are cheap and plentiful and
freezing facilities arc available, one could attempt freeze concentration
by simply allowing the lime Juice to frecze slowly with occasional removal
of 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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Gomraneied guave ]wu
Poon . 198, Bal 1. univ.

Guave (Pridivm gugjave L.) This fruit isone of

eh-metmptwmm:hiﬂmm

asid content simultansously with an intense and

Mtractive (1o some peopis) Navour. People who

habitusily eat guava appraciate the luscious Navour

of the juice, but the inverss proposition ualortunsiely

s true aleo.
Apert from the simplest procedures. the fruit in South
Alftica is sometimes milled t0 & coarse pulp. heated to
37°C.~43°C., and treated with & pectinase enzyme
810.1-0.2% for twelve hours. With an efficient break-
down of pectin, the resulting pulp can be pressed 10
provide & cloudy juice at 75% yield. From this a syrup
¢an be produced and will retain its natural flavour at

POINt or just above for up to two years
At ambient temperatuzes, only one yeur's sheif-

iR is obtained. The clarified juice can also be concen-
trated in vacuum Tp 15 B3 Brix. Levels of sscorbic
aaid up to 2,500 mgs/100 g. can be reached, but such
onsonizaies must de stored at fressing point if devalop-
0nt of high pressures of gas in the cans dus 1o dosam-
Position of ssserbic aeid is 1o be svoided.
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Gunvas are one of the easiest fruits to process, since the

whole frult, withont peeling or coring, is fed into a paddle-pulper which

: crushes it luto a purde. If the fruit is 1o fiem to pulp hy this method 1®may
( . he necessary to pass it fiest through o chiopper or a slicer. The seeds, fibrous
pleces, wnd skin tissue are sereened aut with a 0.033 or 0.043-in. perforated

sereen. The nuter flesh of most gaova frnits contalus a comstderable inmiser

of hard stone cells. These are removed elther by passing the parée throgh

o packdle finisher with a 0.020-in. sereen ne thengh o lisintegrator which |

pulverizes the cells. This latter method reduces the grmininess but restis in

a purce whose color ts Inferior. After removal of the stone eclls the purde is

pussedd theaugh i shush Freeser and s filled 1nta containees, 1t is wlvisable to

vee plastic-lined enumeled containers because of the high seidity of guava

purce.
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The extraction is done by specially constructed machines
davised in Australia snd Hawali; although another quite
offRsient extractor was designed by a ‘trisl snd errer’
mnthod by & lone Dritish grower in the Kenysa high-
Iands. [t is not edways necestary 10 have the servicss
:wbummmm

]

Come $acpaed faush J‘uw‘. c‘«l", V.L.S. 1967
Fopid Produet frslibnls Confirimes . P 141-1it [iv/,‘sé( '
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Rregess of dehydration of pineapple-juice
e

"Vaouum-puff freese drying of tropical fruit juioces",
Jo. Pood Soience, (1971), 36, p. 906-910,

i

Ypouum-puff freese drying

C The product is dried at s tenperufura below the freesing
. point, The difference with ordinary freese drying is that the
latter does not involve a change im volume,

—_
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Famie Pagercainy - Mildom G. M¥. Meyes dakew
awf““h‘"ﬂ ' ﬁ“* A"‘(’b , New /usc, . b A. f..lliml‘ﬂ‘?
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Process for the Production of Plnganple Juice

Meny cttempts hove been made 1o remove the meat moterial From adiscant the skin end st leeve the eyes In plece. |
‘one sttempt the meat has been brushed from the skin by retery brushes leaving the eyes reletively unteuched. This pro-
, sedurs, howaver, proved troublosome and Inefficient, partly becouse of the sireng redial fibers which are Flemiy stteched

te the skin srfoce. In onother ottempt clreulor knives ware ettached to the sizing knife to cut the meot from the .Mn,

- . and the juice tlose 1o the skin wos squeszed by plastic rollers. This procedurs left o large percentage of goed fruit en
( . the skin, which wes lost to waste, and also squeeted undesireble flavors frum the skin Into the juice.
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A COMPLETE COURSE IN CANNING
| AvTHONY Lorez e, L (16

THE CANNING TRADE
BALTIMORE, MARYLAND  © 3‘_'5" 3‘f ( ” [{Sﬂliil' ]

ra

TOMATO JUICE LINE
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Production of Jruit juices

A

vers
’56-6'&

1964

1966

1967 1968

Commonwealth

Unlted Kingdom . .

Austroliad g
Austt. .ah d
Australiacd
New Zealund
Canada ..
Trinidad ..
Jamaicae. .
Domlnica e

British Honduras

Cypuse ..

Switzerland £

Switzerland A

West Germany

East Germany

IM{I ..
ain

Tance
France h ..
Notherlands
Belgium g
Denmark ..
Sweden
Norway
Austrla
ﬁmcc .

anpaty .
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South Africa
South Africa ¢

Um«d8mwsg .

Unlted States
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Isracle ...
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span ..
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2046 | 1904
4298 | 4788

471.1

593.4

705.6

6768 | 708.0

at 1958 census).

LR N

Exports.

* Or avialable years.
1954 census (partly estimated, including reprocessed
Imported juice: corresponding value £3.7-£4.5 million

Juice for squashes (estimated).
Twelve months ending 30th June of year shown.

" . gy e

Estimated.
Single-strength.
Concentrate.
Excluding prape.

Data for 1960 and subsequent years
reported in sinple-strenytth equivalent.
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promising produc{s from tropical fruits

*
R L Berry, C J. Wagner, Jr. and P. E Shaw/U.S. Citrus and Subtropical P:dum Laberatery
Winter Haven, Pl and R. J. Knight /Jr. Subtropical Horticulturs Station® /Miami, Pe.

W"oo‘“p‘l;;t;d .d.;v‘elnpmonf P'\M |¢, ,‘.',._ P Y Cs “‘7 /’ " ‘; 1 )

Aaﬂ/élc\ o WCS‘ 1»,((4‘.'111 . P“U\*D ﬂl‘c‘,{\?l,
A Ravtades cécrm[f’lho'cg_\ fnwtuc."nj connlmey
7

"Some studies have been directed

N)Wlfd onc of the richest fruit sources c;"'ﬂ)l)em] lﬂ&nds. and sOme areos of
of vitamin C, the Acerola_or West In-  Central Amegica. Thev contain a very
#or Barbados cherry (-\@_lpl{[’%:_ high percentage of vitamin C in the

rg L. L. These small red berrv-like’  juice and pulp. and one processor in
its are grown in South Florida, the  southern Florida makes  juice from
| these cherries as a_source of natural
vitamin C for manufacturers. Some-
{imes, When pastedrized™and bottled
in soft drirk-tvpe bottles with crown
caps, Accerola juice builds up carbon
dioxide when stored over u period of
time at room temperature. In a few
cases, bottles have exploded from the
sure, Studies were made to deter-

mine whether inadequate pasteuriza-
tion and fermentation were responsi-

- iR A e = oo e e
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Cidrn s iw'a Meain ‘ﬁuocuefm# Cown ki
Cimport ¥o  the United kingdem)
Commor edily, Seencdarncal . 1432, Fmut A
Review oj Frscdmeton  ond T"'M,(’;b o Lomdom
Commenwedte . Y. sl [ évul/"ﬂa 1.

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 entrics from other i

countries. Of particulur interest was the increase in juice imports from Greece :

which reached 3.7 million gallons in the year. The orunge concentrate market ’
. expanded somewhat and an increase was recorded in 1971 for both canned and

casked juices though the former continued to be of grcater importance. On the
canned side the major supplying countries were the United States and Israel while
British Hlonduras was also of significance. On the casked side Israel remained pre.
eminent, followed by Brazil and British lionduras.

Suave  Produemd Cleanbwen . frss/en, D k.,
Van ﬁ/\-gdb’, w. Ih.i Corle,’, S T, (96 &.

fia Frwring  Pregaavadion of Foods, Westpert,
C’amec#f‘e,uré- Pooiiy-ivo

Baavas enn i’«'vo/ue,kp /AAM'LS

wost of the guava purde used in the United
Mates comes from Hawabl. Guavas there are obtained Both from wilid troes

omd fram: cultivated archards. “The ganva froit las o ronghetextured yellow
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Por juice products in Europe, the small West Indian
(Key or Mexican) lime is much preferred to the Persian
(Tahiti) fruit, which grows mainly in Florids and is much

largez, being oval ai.1 the size of 3 smatl lemon. p

&ga.z»u L Anem. 943

fM atua'sv o miaren

Papaye or Paw-Paw (Carica papava L.} This fruit is
widely grown in all tropical and semi-tropical areas.
and is processed intd nectars containing about 40—
60% fruit materials and other tissue<con tainihg tvpes
of beverages either for dilution or straight consump-
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TROPICAL FRUIT
PROCESSIiNG INDUSTRY

Case Studies of the Industry
in developing countries

by ¢
Henri Vandendriessche
DEVELOPMENT CENTRE
OF THE ORGANISATION
' FOR ECONOMIC CO-OPERATION AND DEVELOPMENT
., PARSOPO
ESTIMATED PASSION PWUIT JUICE PRONCTION
]
7IP e, a) PAO ont,
1965-1966 1970
)
Bitedfieen (st 1% i1
Pi34, Papua, New Ouinea bii] 210
::'zonma 20
South Africa ' & 111
8ri Lanka , §30
Total 2,000 2,576

a) convgrtod from imperial gallons on the basis of 200 gallons per m. ton.
b) Revised from original TIP estimate of 1,250 tons on the basis of Hawaii's cannery
intake and an extraction rate of 33 per cent, .
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Over the last
thirty ysars, the contres of activity of growing the fruit
have been in Australia, South Africa, Kenyaand Hawaii,
The juice has been, and still is, mainly used either as an
ingredient in s mixed juice drink (i.¢. Hawaiian punch ot
any other form of non-alcoholic punch) or as a straight
sill or carbonated beverage./



4, a, liarket- consumption of fruit Juices .
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Market~ consumption for fruit juices in general :
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Famid Jrein Merket Cong'sbratdion s,

]
Hardimroonk, f. 1134, PM:A:'..A Fawdt
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@ In the last three desades, the fruit Juice and seft drink
industries have developed at » phancamnl rete. In less tham 3§ Jeare, -
the nommercial output of fruit Nices ud conemtrate inesensed
from almost nothing to adbout 7,000,000 tons, the Srehiowm being Cf
the following order of magnitude.

| Dee
Orange juice ' : 3,700,000
Apple juice 770,000
Orepefruit juice and other aitm Men 530,000
Pineapple juice ‘ . 380,000
Grepe juice ' ' 250,000
Tomato juioe ' -660,000
Tropical fruit juioce 260,000

A oonsiderable cxpansion of the market has been predioted,
Although three quarters of the world output of fruit juices is
ourrently produced in the UBA, there ie every indication of an
appreciable inorease in scme of the dwoloping oountries,

onn g it S T SRLRE R RS LA S A |




FYPRS OF NARKET DEMAND POR PROCESSED PRUIT PRODUCTS AND INTEMAELATED PACTORS

’.—-—
Types of processed tropical fruis preducts

’ . Type 1 Trpe 12 Type 111
MW
m.‘Gr“m Mctml/lmm Leesl/nearee

—————

faterrelated fastors
4. Consumption Large Limived Insignificant

8, Protuction Plantasion/ Small orehard farm| Untended erchards
: Cosperative or native trees

3. Precessing technology Multiple Simple nderdoveleped
§, Investaent requiressnts | Enorwous Considersble Law
§. Prefit potential High Average Low

4. Minisum transitien Nedium terwm L tem
period -5 years 2:’3 yoars

Kinds of fruit

Passion fruts Jack=-frul s
Soursop

Ouava Tamarind
Hog-plum
Mangaba

Umbu

Acerola, ete,

$ J.C, Clarke, Eatrategzia basica pa 0 mas de deas 0 men ko ’

. . Only orange Jjulce production could be said to be up to supplying a type 1 export
maritet demand, Potentially in this demand category are to be found pineapple products,
thus the emphasis on pineapples throughout this study., It would also appear that passion
fruit juice could be in this category if only the remaining supply problems - the Pusarium
prineipally - were ironed ous,
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Review af Prschaction  amd Tacole . Lonolon,
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cks of citrus, apple, pincapple aqd grape juices account or the
N;.;fmo?eo:ag' juice production though in addition a4 wide range of tropn«tal juices
snd of deciduous juices and nectars including berry fruit juices and syrups are

~Sacked,

Developing countries have a particular interest in the export possibilities
of exotic jujces onc instance of this being the opening of a new passion fruit pro-
cessing factory at Thika in Kenya in 1971 and the conclusion of murketing agree-
ment with a major food chain store organisation and a Kenya cannery which it is
doped will lead to an increase in exports of processed pineapple and passion fruit.

Seft imdt P de nafe Al Brnky Probicms a‘/
Fee  Praewsyima Fdaséawey |y ‘§¢v(/t‘f),~‘-n_ (,M‘fd\q'r.ﬁ-.;
Y ) RO /ﬂ, /1769. I{Gr#“', N . fC'-—/l‘f. P “e [5.7/;;(,]'

Reo ":"‘"‘7

The production of soft and carbonated drinks and brewing ars -

gonarally among the f{rst maﬁﬁ?ncturix_) activities_established 5.r|K

ri dgvoelop-
ing countries. Onoe thease producty are Introduced into a country, deﬁé?dp
grows repldly

» HMoat devaloping countries have hot climates i
drinking water supplies, ates and nadequape




Market- consumption for certain juices:
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Concentraied stored at fréezing point were also'widely
distributed from Puerto Rico to East Coast areas in the
USA whare direct shipping lines were available,

The acerola powder has many uses. It can be diluted
%0 juice and made into sucrose-syrups with guaranteed
sscorbic acid contents for children or, more recently

" Imto sucrose-free syrups (but containing glucose solids)
which are highly acceptable to the dental authorities In
view of the caries-forming potentialities of sucrose. The
powder is an acceptable raw material to introduce into
high vitamin C level powdered heaith product with

swltiple vitamin content,

-
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6‘9;45 gi Apple Lw‘a.
Commen wenlbt,  Seeas borval 11¥2, Fauit .
A ALview ‘l PM"‘MC»""W o d  Tands .

Lndons  Limmom soealt . P 11417 L onglikd,

'

Generally Mumn hout east and west Europe apple usage for juice is
on.important sector in the utilisation puttern leading in some cases to very high
pansumption levels as in Switzeriand

Ewrope’s surplus crop supplies and in these
sanditions the reported trinls in the Soviet Union, for example of aseptic conserva-
tion of !m juice in hermetically closed tanks without refrigerution may cventually

changes in processing practices and juice marketing possibilitics.
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Approximate indications of world usage of fruit for juice yicld an overall intake

level of possibly 1S million tons of which iwo thirds would be accounted for by
Citrug though the margin of error in these calculations is great dependent as it is on
the use of rough estimates of around one fifth for the proportion of juice produc-

—Ltion.on a. world basis packed.in_concentrate forn.,
MARKETING
World fruit juice trade has been characterised by the apparently increasing

relative ;nove?c;‘ntw citrﬂtisg ‘cl‘oncent‘rgtes which offer transport and packaging
poonomics and have benelited (rom thegenerally high growth satein demand for
Jngredient juices,

- — e

- 1970-71 1971-72
el Vheod  qep) | Ped  Liekf) S
Grapefrult and
omnge juices . 300,000 Oct.-Sept. 300,000 Oct.-Sept. 300,000 Oct.-Sept,
(excluding frozen (excluding frozen (excluding frozen
ofange concentrate) orange concenlrate) orange concentrate)

The separate quota for imports of fresh grapefruit from Cubs has been repeated at tvo.ooo

- .

Laava Pareis consamplion Tacselon, 8. k.,
V.m AASJél) W A b C!’f'/e/, /'7-‘/. /9¢89. f/»¢
Facz/n ﬂuutfml:’m @f Food 8 . H.c_f,{fuu,'(

Connectrent . [3¥-/(%0 .

Guava purée is 2 component in many af the tropieal fruft julee drinks
which have become so populur in reeent years. Although guavas are pro.
vessdd i Australia and Africu,
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. . {Squashes made from juices are populat in
( India, whilst South Africa and Puerto Rico make
- extensive use of this fryit for a variety of canned

and bottled beverages.
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‘ ey o 'm,
) As an example of enlightened enterprise on the part of
( . . Buropenn firm of fruit juice producers now operating

enyan ficlory previously mentioned, may be quoted
*he fact that, without any previous experience of grow-
ing fruit, either of European or tropical character, they
decided to make a determined attempt to effect a
botanical cross between the purple and yellow type of
prenadilia, 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
Sharacteristics miay weil provide a valuable economic
astet to the project.

\._.‘\
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Exedic Tnopreal  Iauad fw‘w Prneapple
Consm-mf{-.‘m: ) ]z;@,u'é«/ VF.)WW'J‘ )"nvast, '’ ﬂ,

A alv-h(y . Vam oless &['u'cs sc./m) N 11V6.

pwe//p,o emt Cenfrn -aj The d*‘bid“f‘m +ion

fﬂ- Feanemi'c C’o-o,ku\/-:'»-% ol Bevelsp mment
2k S emglishd.

Trade {n ‘canned J\_a.igtll“ror E’.‘ffi. gonnunbtion has been essentially limited to Hawaiian
shipments of guava and papaya drinks . T

L]
m.“:rt:m vlforlc & s0lid pack grows by 3.2 per cent up to 1980, the world's output (end
ption |) of Pineapple juice would have to expand by about 11 per osnt a ye to
ensure an optimum utiliaation of projected levels of pmupplfmput by 1980 T

This 18 olearly an unattainable shal
goal, and yet, for many individual
processors
wu the key to profitability in a fiercely competitive industry, P '

et e bt 4 -

IMPORTS AND CONSUMPTION OF PINEAPPLE PRODUCTS, 1960-61 AND 1970-71

ea e Jui
(unao aEreng'ﬁﬁ"%%ul) .
1960-61 |1970-71 [arowen
- - row
Av, Av, from 1960-61
. tc 1970-71
BM:M ‘t““ H ' 19.8 P 28

- rts . . 10.

- c:::umpuon 219.2 22;.3 1.9%
Japan 1.0 @) N ) 13.08
Canada : Z.o 3.5 2.08
5.B.C. 1@ .5 e)] 20.7 12.%

~ France 5.2 lg.z

- ﬂfl‘.lny n.‘o .

- Ml‘ium n.‘. 1..

- Italy " n.a. 1.4

- ﬂtthe!‘landl N.&, -6
e ), 10.0 ¢)| 22.0 o) 8.8

= United Xingdom 7.5 ¢)] 13.0

- Denmark n.e, Ne

- Sweden n.a. Qe

- Switzerland n.a. 7.7 @)

New Zealand n.a. n.a,
TOTAL IMPORTS (of listed
countries) kA0 106.0 9.28
Total consumption (of 283.7 320.0 3.8¢
l1isted countriee)
sources ! National Trade Statistics.

Notes t &) Excluding Portugal, but including Finlend.

e) Estimates, ‘
r) Reviged estimate, adjusted from gross weitht to net weight (difference 208),




4, b, Estimated investments :
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1+ 1f one has no experience in fruit juice production, the suitable project
to start with, would be to built a bottling plant which will utilize
“industrial semifinished products (#iich as frult concentrates, beverages
bases, etc.) for the baverages production.

2, The basic investment for a moderate capacity bottling equipment (about

6000 bottles/hour) will be about § 150.000. An increase of 50X in pro-
. duction rate will increase the cost about 10X only.

3, The sbove investment does not include buildings, water and sewage systems,
pover plant, tool slop, etc.

Fauid ]m‘a AM*»“S f’h‘ﬂf Poves Fment .
ﬁ“*ﬁtt; ) 'S'A' “P" I"‘at AMJA{.M'G (‘ﬁ,‘/",a)
NA/y .

[ J
.~fo the cost of the mixing, carbouating and bottling
plant similar to the plantialrcady sottled in Gahana, cne hos to
8dd the cost df the fruit juice procoesing plant = & minguaum
g eapacity of £00/600 kg/h of fresh Lruits will bo no lass than
f V0007100000 UeSe§e .
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ﬂwe l?’w‘u. Canned . 1966 UNI1DO
 E— 1.P. NO- 6690

investmenl anmd
PRODUCTION REQUIREMENTS
.AINW\: CAPACITY - ONE 10 MOUR SHIFT, 160 DAYS ANNUALLY: 20,500,000 Cans
1. GAPITAL REQUIREMENTS | 3. POWER, FUEL AND WATER
Annupl Cost
8. FIXED CAPITAL gost  e. Electric Pover. 200 hp. com-
Lond. About 4 gcres, s - hected load. L. 1,000
building. One story, 21,000 8q. ft. 126,000 '
Equipment, Furniturs & Fixtures. b. Puel. About 50,000 gals. ofl
Prodi. touls & equipmt, $290,000 ennually, § 6,000
Other tools & equipmt. 6,000
Furniture & Fixtures 1,000 ¢. Weter. For production, sani-
Transportation equipmt, 100,000 ___3.2_74&)% tation snd fire prevention. £ &0
Jotal (excl. land) 3 523,600
Principal Ttews. Conveyors, elevators,
fruic bins, roller graders, sceld tank, 4. TRANSPORTATION Annual
vasher, distributing belt, roller spreads, Qpersting Cost
roll sizcrs, 8 extractors, screw con- 8. Own Transport Equipment. 10
veviig, stainlass stecl tanks, heat trucke & 15 trailers. $ _lo.oco
exchanger, canning cquipment, spinner )
¢an closer, cases pallecizer, filling b, m;;m_r_.g_x_u_gg. Fruit sust
squipment, cold room, packer, pael meal be trucked to plent, Good highvay necsssary,
squipment ,
b. ORKING CAPITAL 5. MANPOWER
Ro, ¢ : fmbey Annval Cost
Dircet Matertals, Mirect e. DPlrect lahor
labor, Mg, Overhead(a) 30 § 506,600 Skilled Y $ 16,000
Admin. Costs(b), Contin- Semi-skilled 23 76,700
guncies, Sslos Coxta(c) 3 1:.100 Unskilled g (]
Tralniug Costs 300 Totsl ﬁ
Yots) Working Capita] m
: b. Indirect Labor
AL CAPLTAL (EXCL, IAND) $1,045,000 Manager & supervisor 2 $ 18,000
o Office & inspector 6 22,000
Truck drivers 1 100
2. MATERIALS AND SUPPLIES Tota) t [} :75'::126
. Annual Annual
&, Direct Materfgls quirgmants Cost ¢. Training Neods. Manager & supsrvisor must
Oranycs 1,600, Boxes $5,120,000 be well expcrienced. With 4 skilled vorkers,
Cans-32 ox. 20,500,000 549,000 they should he sble to train a1l workers end
Cartons 812,000 128,000 reach full production in 1§ days,
Labels 1,000 .
Lo 000
N 6. TOTAL ANNUAL COSTS AND SALES REVENUE
‘sep“gl
Lubricance & hand toole $ 200 o. An:uai Costs
Cutting Lools & ebraeives 500 Direct Materials $5,808,000
Maintensnce & spare parts 22,000 Direct labor 154,000
Office supplies . Manufecturing Overhead(a) 117,100
Jetal Admin. Costs(b), Contingencies 75,000
Sales Costs(c), Bad Debte 70,000

Deprecistion on Fixed Capital ]
Iotal mﬁ

b. pnnual Jales Revenys $6,900,000

B Fg. (s) Includes Supplies, Power, Fusl, Water, Treneportetion, Indirect Labor, (b) 1acludes

ntevest, Insursnce, legal & Audit Charges, (c) Includee Sales Commissione, Freight Out, Trevel,

ORANGE JUICE, CANNED: 8, L C. 2033

i
|
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. . . -
Investment
PRODUCTION REQUIREMENTS
. ANNUAL CAPACITY - ONE 10 HOUR-SHIFT OPLRATION: 20,500,000 WAXED CONTAINERS
1, CAPITAL REQUIREMENTS 3. PONER, FUEL AND WATER
Aanual Co
&, FIXED CAPITAL Coat &, Electric powsr. Connected load et
4nd. 4 scros, s .- 185 hp. ] 1,000 .
Building. Ono story, 21,000 sq. f1.136,000
sguipment, Furniture & Fixtures, b. Puel. 80,000 gals, oll, ] 4,000
Prodn, tools L cquipmt. $370,000
Othor tools & oquipmt. 6,000 6. Yater. Washing fruit, dotiler
Purnjture & fixturos 1,000 snd aanitary purposes. [} 400
Transpertation oguipmt, 100,000 377,000 :
Total {excl, land) - $503, 000 :
. Principsl items. Conveyors, olovstors, 4. TRANSPORTATION Annyal
fruit bins, roller graders, scald tank, Qperating 3”!
woshers, distribution Lelt, rollsr spreader, 8, Own Transport ?utqnt. 10 . '
roll sizers, U oxtractors, screw conveyor, tractors and treilers. ; Iy 1000
espty carton feed belt, stsinless stesl ,
tanks, pumps, heat exchangsrs, refrigerse- b. Externsl Transport Paciiities, Frult must .
: tion conpressor, condenscrs, brine be trucked to the plant. Good highway
ehillers, stasniess stouel filling equlp- needed .
‘mont, cold roon, boiler 61 hp. 128 p.s.l,, '
storags tank and peol mcal equipment. -
: 8, MANPOWER !
®. WORKING CAPITAL Banber Annusl Cost .
No. of Da 8, Direct Laber i
Dirsct Materials, Dircct Skillod 3 $ 13,000 i
o Labor, Mfg. Overhcad(a) 60 910,000 Semi-akilled ) 86,700
v . Admin. Costa(b), Contin~ Unekilled B\ 48,300
" goncics, Bales Costalc) 30 11,300 Total 1] Eﬂ:,_@
Training Costs 1,300
Total Ens.aﬁ b, lndirect Labor
Manager & superviser ] $ 16,000
©. TOTAL CAPITAL (EXCL.. LAND) §1,436,800 Office & inspoctor [] 23,000
Truck drivers 11 36,100
8. WATERIALS AND SUPPLIES . . anmual Total 11 ! !§:100

&, Dirvct Matorials M%usnmau Cost  o. Training Hueds. Manager snd supurvisor must
arnnau 3,800, bxs, $4,640,000 have yoars of expoerjenco. With 3 skilled -
Containore, waxed 20,500,000 qte. 485,000 vorknra, they should be ebls to trein sll

Casas, cerddoard workers and reach full production In 8
and labels 818,000 138,000 weoks.
Total 353,50
®. Supplios 6. TOTAL ANNUAL COSTS AND SALES REVENUS
Litricants & hand tools Y 200
Cutting tools & shrasives 400 a. Annual Coetn
Malntenance & spsre parts 6,000 Direct Materiale .. §8,8323,000
Gas, o1l & saintenance 20,100 Diroct Labor 114,000
Oflice supplles 300 Manufacturing Overhsad(a) 181,900
Ista} | §7,000 Mmnin. Costs(bd), Contingancise 78,000
Ssles Coate(c), Bad Deb:2 40,000 .
. . Depreclstion on Pixsd Cepltel 59,000
Total Annual Costa E;ﬂ Ll
b, Annusl Seles Revenue 98,180,000 .

NOTES: (a) lncludes Bupplies, Power, Pucl, Weter, Transportatlon, Indirect Labor, ) In-
Cludes Interest, Inaurance, Legel and Audit Chergrs. (c) Includes Salum Commleslons, Frelght
OQut, Travel.

_—
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Invest ment 4

6o

PRODUCTION REQUIREMENTS

" ANNUAL CAPACITY - THREE-SHIPT OPERATION, 18 TO 20 WEEKS ARNUALLY: 17 Mtllion 6-o3, and

1. GAPITAL REQUIREMENTS

#. FIXED CAPITAL Cost
lapd. About 4 acres.

$ e
Building. Onc story, 21,000 sq. £t.126,000

fyuipment , Furniturc & Pixtures.

Prodn, tools & equipmt, $787,000
Other tools & equipmt. 9,000
Purnfture & (ixtures 1,000
Traosportation cquipme, 12,000 869,000
Tutal (excl. land) yx)
Principal leems. Conveyors, elevators,
truft bins, roller sracers, scsld tank,
wisher, distribution belt, roller sproads,
roll sizcrs, 8 extractors, screw con-
veyors, stainless steu) tsnks, hest
exchanger, canning equipment, spinner can
closer, cases palletizer, filling equip-
ment, packer, refrigeration, evsporators,
pesl meal machine.

[ 3 WIK!RG CAPITAL
’ No. of

Direct Materials, Direct

Labor, Mfg. Overhcad(s) 30 $334,600
Admin, Coats(b), Contin-
gsncies, Sales Costs(c) 3 14,400
Treining Costs 000
Intal Working Capital 4,000
€. JOTAL CAPITAL (EXCL, LARD) !l.;&‘J.OOO
2. R LA S
Annua l Annual
a, Direct &tort“g Regquiremgnts Cost
Orangss 100 million is.zno,ooo
Cans b-oz, 17,000,000 352,000
Cans 12-0z2., 2,620,000 67,000
Cartons 6-0x. 500,000 35,500
Cartons l2-03, 111,2%0 1,900
“2ou b
Jotal
b, !gfg!;gl
lubricants & hand tools [ ] 200
Cutting tools & sbrasives 500
Msintsnancs & spare parts 24,000

Offics suppltias

iR

NoTES, .j(n) Includaa Supplies, Power, Fuel, Water, Transporeation, Indirect labor,

Interest, Insurance, Legal & Audit Charges,

3.

o

-

[

b,

2.67 Million 1%-es. Cans

FOWER, PURL AND WATER

Electric Power. 300 hp. con-
nected load,

Fuel. About 50,000 gals. of)
annually,

Water. Por production, sanitatien
and fire preventien, . ] 200
IRANSPORTATION Annual

fearsting Cops
42,000

Own Transpor .
7 trucks & 11 eutgura.

- Externs) mrrbng“ Factld . Pruit sust b
trucked to plant, Good highway necessary,

»
VANPOWER
Busber  Annual Cogy

Dirsct
Shilled 9 § 27,000
Semi-skilled [ ] 120,000
Unskillsd 0,000

Jotal ﬁ [0
Indirect lahoy
Manager & superviaor 2 § 18,000
Office & {nspector 2 11,000
14 truck drivers & .
maintenance ﬁ :ﬁ

;rlintng Needs. Managsr & supervisor sust be
ully experienced. With ¢ shilled workers,

they should be abis to trainm cthers & teach

full production in 2 weeks,

IOTAL ANSUAL COSTS AND SALES REVENUE

Annual Casts

Direct Materislse 43,671,400
Direct Labor 137,000
Manufaceturing Overhesd(a) 106,400
Adntn, Costs(d), Continganciaes 116,000
Sales Costs(c), Bad Debis 60,000

Depreciation on Pixed Capital

Jotal -
Annual Ssles Revenye

108,400

$5.000,000

(b) Includea
{¢) lncludes Sales Cormissiona, Preight Out, Travel.
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. ' A padl plant in the Vesi Indien which proceussen about 1,600,600 1b (455,585 tiles)
of limes per woun to disvilled lino vil ond petiled lira juice bos bewn chnusved
o ba just abuni economic to operate, 'his opexetion enpleys iwe or three vien
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MGOINGS |

Y BUE 40,000

selaricd ? 12,%00

Factory costs {fuol, electeicity, adain o*t.c:m‘g 25,000

Containers for juice and cil ECA 12,000
Shipping couts and duty ~ ECE 43,000
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idams (Cltrus aurenrifolia (Christon,) Swing)

There s & current interest in lime juice production.
The sconomical ssing of the fruit into juice and
: , “varies {

asoording to current pﬂa,-



5. suggestions for fruit Jjuices industry development:
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 PROCEBSING PRUIT JUICE - E QUALITY WAZ
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Modern technology ¢
Rfficiant proocessing
a) ocontinuous flow _

%) preserving the natural properties of the raw material
?tute, flavour, colour, aroma, vitamins)

©) eary change-over from one product to snother without large
losses in raw material and end product, i,e. no waste of time,

Mey-to-handle compact machines with flexible performance.
Highest sanitary standards through uee of cleaning-in-place (crp).

Remote oontrol and sutometion, thus minimizing the human error
- fagtor, '

by
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lommonwenlth Seertbanal 1933 . Fruit,
A Review ¢ Frodinction amid Thade - fonm A(J'n,
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dn addition to the packs of pure fruit juices the development of new technigues

hes Jed to the introduction of powders, etc, which may be reconstiiuted Info Juice

by the addition of cold water. The advantuges of these products derive largely
savings in bulk and weight and their comparatively simple storage requirements

compared with frozen concentrates. Freeze dricd juices have been marketed, notably
citrus freeze dried juice in Switzerland in 19T,

D
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Miracle fruit

Rather as an example of a fruit curiosit)‘; than a current
commercial success, a brief reference is made !\m to
the discovery in 1964 of the reputed power of the fruit
of a small bush, Miracle Fruit (Svnsepalum dulcificum
(Schum) Daniell) of ‘inactivating’ all acid-oricntated

| taste buds in human beings.

This example of & fruit material possessing a definitive

physiological action in human beings may not have any

obvious commercial application at the present time; but

such new knowledge of any potentialities of fruit products

must be expected to arise from time to time as a result

 of & systematic examination of the natural fruits of *
ngﬁﬁ?e”a’s}'tﬁﬁ'éﬁpﬁikizihi‘:'ﬁ? fundamental value of

8 continuing examination of natural fruit materjal

wherever they may occur,
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sugested fruit juice. industry to be developed :

F'ineapple Jjuice, lime juice, and other tropical fruit
Juices industry shouli be developed to meet the world demand.

Countries :

Development emphasis should be put on Tropical- developing
countries, e.g. ifrican countries,
South American countries, Latin American countrie:
etc., where there are reasonably economically and politically
sound conditions.












