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A Second Year Of Citrus

Research On Byproducts

And Problems Of The Citrus Canning
And Concentrating Industry In Florida’*

June 1944 marks the end of the
second wvear of cooperative research
an citrus hyproducts hy the Florida
Citrus Commission and the Bureau
of Apricullural and Industrial Chem-
istry, Agricultural Research Admin-
istration at the U. 8, Citrus Dro.
ducts Station, Winter Haven, Flor-
ida, Three Florida Citrus Commis-
sion research fellows, in cooperation
with Federal chuemists, dealt
with research on citrus byproduets
and the prohlems of the canning
and concentrating industries,

Wartime emcergencies have inercus-
ed the demand for immediate and
reliable information on such prob-
lems as the suitability of glass con.
tainers as a substitute for tin con-
tainers in packing citrus juices, tha
storage life of these canned goods,
and the prevention of losses from
spoilage of canned citrus products.
Special projeects planned to meet
these needs, alonp with the ever-
important work on utilization of cit.
rus hyproducts, have made up the
research program, .
Concentrates and Powdered Juices

Before the war Florida was pro-
ducing 3 percent of the U. 8. total
of  concentrated eitrus juices; in
1948 its  four commercial plants
turned out aver 35 percent of the
total purchased by the Government

have

for Lend-Lease shipment to our
Allies,* Such concentrated products
will likely have greater popularity

after the war when increased quan-
tities may he made available to hos-
pitals, institutions, hotels, and res-
taurants throughout the country;
and citrug concentrates from Florida
will probably help in post-war feed-
ing problems in Europe.

With a view to improvement of
the flavor and kecping qualities of

of Agricultural and
Outside Publi-

1/ Bureau
Industrial Chemistry
cation No, 4369,

* Figures taken from Western
Canner and Packer, Vol, 35, No. 13
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orange  juice  concentrate,  three
Florida packers during the past sea-
son have furnished samples of con-

centrate for  bacteviological, color

and Havor examinuations, and chemi-
Tesls are being made

cal analyscs,

mising dry products have been made
from orange juice by the addition of
stabilizing  materials,  Experiments
are being continued  with  the
of producing a good quality, pure
dry orange powder at a moderate

aim

[igh Vacuum Double-Dium Dryer for Mroducine Powdered Citrus Juices—
Flovida Citrus Commission Research Fellows, . [, Moore,

. Wicderhold, €. D.

Atkins

repularly  on the concentrates kept
at various storage temperatures,
Work is in progress on compuri-
sons  of juice concentrates
nade at the temperatures and pres-
sures  used in commercial  plants,
with those made at lower tempera-
tures angd Some of the
latter  concentrates  have been  di-
Juted with various amounts of fresh
orange juice before canning, and
a public scrvice patent is heing ap-
plicd for in order to protect this
process  for public Some of
these  products have quick-
frozen for 8% [, storage, and somc
arc being held in cold storage at
407 I* The reconstituted juices are
being  compared at  intervals  for
color, flavor, and vitamin C content,
A double-drum dryver wilh facili-
tics for producing a high vacuum
has been installed for the purpose
of studying it= suitability for dry-
ing citrus juices, and several pro-

orange

pressures,

use,
been

cost, IL ig also planned to attempt
the preparation of other powdercd
citrus juices by this method.
Glass and Tin-Packed Products
Investigations were made of the

changes occurring  in  unswectened

orange juice and grapefruit  juice
during eommercial  processing  and
subsequent storage for ¢ months

of products packed in plasx and tin
containers. Processing studies made
at the canning plant indicated high
vitamin € rctentions in the juices
(98 - 99 per cent), Samples were
stored at room lemperature (average
R0° ¥,) and in cold storage (407
I}, It was found that bottled juices
lost slightly more vitamin C during
6 manths of storage than did juices
in tin containers, but at the end of
the & months’ storage period all
juices, regpardless of type of con-
tainer, could still be considered ex-
cellent sources of vitamin €. Dur-
the storage period all bottled

ing
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and canned juices retained their col-
or well with the exception of the
botiled grapefruit juice held at voowm
temporature, which at the end of
5 months showed definite browning,
In peneral, all cold-room samples of
Juice showed little change in tlavor

Titration of Vitamin € in Citrus
Juices — E. L. Moove

during storage. At the end of the
G months” storage period at room
temperature, however, the orvange
Juices in glass and tin  containers
were somewhat off-flavor; the bot-
tled grapefruit juice was considered
unpalatahle, bui the grapefruit juice
in tin containers was still satisfac-
tory. These results (Moore, Wieder-

hold, and Atkins, 1) indicated that
plain  tin  was preferable to  wlass
for packing grapefruit juice when

the juice was to he stored at room
temperature, Glazs-packed  eitrus
Juices should be kept in cold stor-
age for maximum retention of vita-
min € and to retard the develop-
ment of off-Aavors and colors, These
orange and grapefruit juices pack-
e in cans or bottles, even after a
year's storage at 40 F. were good
in flavor, had an atiractive color,
and  remuined excelleni sources of
vitamin €. This work is bheing con-
tinued and a further report giv-
ing these rvesults {or a year's stor-
apre  period published at a
later date.,

In an effort to obtain Information
on the shelf life of glass-packed

will be
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citrus  juices after removal from
cold storage, a pack of grapefruit
juice in glass containers was put up
by the vesearch fellows at the U, 8,
Citrus Produets Station, Winter Ha-
voen, Fla, This experimental pack is
being stored in the cold room (407
I3 and samples removed 1o room
temperature at intervals, to be held
at  room  (emperature for
perviods of time before testing, Con-

varying

trol  =amples are Dbeing stored at
$0° F. and at room temperalure.
Periadic  examinations  are  heing
made for retention of vitamin C,
eolor, and flavor.
Citrus Juices
In cooperation with the Flovida

Canncrs’ Asvocialion, a survey was
made of the vitamin € retention in
IFlovida  grapefruit  juices during
commercial canning, Twelve cenlral
Flovida canning plants which pack-
ol over half of the unsweetencd
grape{ruit juice canned in the state,
coaperated in this swrvey, Eguip-
ment for sampling and testing of the
juives was taken to the plants and
analyses were made at the plants
on  unswestened erapefruit juices.
Samples were taken at various points
in the canning opevation so that the

=
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srapefruit  juice.  Results  of  this
atudy on storage will e published in
the neav future,

It order to fov
information on how rvapidly vitamin
C iy lost from  freshly  extructed
orange juice and grapefruit juice,
a controlled eoxperiment was carried
out, using hand-reawming and mach-
for extraction of the
which were then stored in
and  uncovered jars
at room temperature and in g cold
reom (407 ). This investigation
indieated that fresh grapefinit juice
and orange juice retained over 97
percent of their vitamin ¢ content
even after 3 days at room {empera-
ture, at the end of which time many
of the samples had started to fer-
ment, A complete report on these
findings is Leing submitted for pub-
lication,

dnswer reguoests

inc-reaming
juices,

covered glass

Citrus Byproducts

A process was developed (Atkins,
Moove, and Heid,3) which it is De-
liaver will benefit growers greatly
in the profitable diszposal of surplus
tangerines, thus helping to stabilize
tangerine production and marketing,
Besides vecovery of cold-pressed peel
oil, the method provides for either

Bacteriological Control of Citrus Products — ., Wiederhold

part of the plant procedure causing
the loss, 1f any, could he ascertain-
cd. The results obtained (Moore,
Wicderhold, Atking, and MacDowell,
2) indivated that with the present
methods in uxe in Florida, over 97
per cent of the vitamin C re-
tained  during  the canning  operu-
tions, Samples of these canned juices
were brought back to the laboratory
and stored at room temperature o
furnish information on retention of
vitamin C, After & months of stor-
age there still remained, on  the
average, 83 percent of the vitamin
C that was in the {reshly canned

Wiy

the production of 1 concentrated
Beverage hase or a  Dbland  table
sirup. These products, heeause of

their value as byproduct outlets have
alieady attracted the attention of
several loeal citirus processing plants,
that have available cquipment neces-
sary for their manufacture.  The
high food value and pleasing Aavor
of these sirupz and beverage bases,
together  with  current  shortages,
should insure a rveceptive marvket.
A part of each year's erop of
Persian limes is vot shipped because
of market conditions and because of

size and grade vestrictions, There
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i3 increascd interest i the guantity
of oil tfrom this fruit which may be
recovered by various methods. Lime
oil is exlensively used by manufac-
turers of confections and flavoring
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peel and pulp vemaining after juice
extraction represented a good source
of vitamin C which might he
tracted hy various methods,

ther experiments are in

ex-
IFur-

Progress

extracls and has demanded higher on the extraction and concentration
prices than most other volatile citrus  of water-soluble constituents of the
fruit oils, Preliminary tests {(At-  peel and their inclusion in beverage
|

Determination of Gas Content in Canned Citrus Juices — C. [, Atkins

king, Wiederhold, and Heid, 4) in-
dicated that by the use of a tapered-
serew  press about one-third of the
oil present in the whole fruit could

be recovered as  cold-pressed lime
oil in a lahoratory model centri-
fuge. Work on this project will be

continued this season, and also some
experimental work will be done on
the preparation of powdered lime
juicc,

A process was developed (Pulley,
Moore, and Atkins, 5) for the pre-
paration of erude dvied citrus peetin
from waste grapefruit The
crude pectin, or refined pomace, is
produced by leaching properly treat-
ed grapefruit peel with water and
then drving and grinding the leach-
ed peell The prapefruit cannery
residue, about half of which was
formerly hauled and dumped on pas-
tures, proves, and wastelond, is the
source  of the raw material that
can now be used for making either
cerude or pure pectin, Two plants
in the state have taken advantage
of this experimental work and a
high-grade product is being manu-
factured commercially,

An analvsis of the vitamin C econ-
tent of citrus fruit used in com-
mercial canning indicated that the
juice of the oranges and grapefruit
examined contained only about one-
fourth of the vitamin C present in
the fruit, It found that the

veel,

Was

bases as a source of fruit flavor,

natural vitaming, and pectin.
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Price Fixed for
Fruit In Bushel

Containers

Maximum prices for oranges and
grapefruit produced in Florida and
Texas and packed in hushel con-
tainers shall he five-eighths of the
prices of the same fruit packed in
standard  containers, the Office of
Price Administration has announced,
The bushel baskets will hold five-
eichths as much as the standard
hoxes,

This hushel ceiling was establish-
¢d because Flerida and Texas citrus
producers have been using more and

more  bushel baskets, They found
it increasingly  difficult  to  obtain
enough  standard containers, The

use of the baskets, however, made
it necessary for each to be weighed

and marked. The new prices on a
bushe! basket hasizs  eliminate the
necd for this extra work.

> e

~ Yours For
‘The Asking!!

| Theengineering ex-
perience that gives you
I the perfect irrigation sys-

tem for vour citrus acre-
| age.

‘ Water in quantity and
proper location in opera- |
tion which means long

range KCONOMY.

Consult with
and most experienced
' Hydraulic engineers in
| Flerida when vou plan

. IRRIGATION

. Installations
ments,

the largest

or improve-

Farm and Home
Machinery Co., Inc.
430-432 West Robinson Ave.
Orlando, Florida
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