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Brown Qil Extractor

A new commercial method for the production of

citrus essential oils in Florida

J. W. Kesterson, R. J. Braddock, and P. G. Crandall
University of Florida, Institute of Food and Agricultural Sciences,
Agricuitural Research and Education Center, Lake Alfred, FL

Citrus peel oils have been manufactured in
Florida by seven different types of equipment:
Pipkin roll, screw press, Fraser-Brace excoriator,
FMC rotary juice extractor, FMC citrus juice
extractor, AMC scarifier, and Brown peel
shaver.® In 1975, the Brown Qil Extractor
(BOE),? a new commercial apparatus for the re-
covery of citrus essential oils, was installed for
the first time in Florida.? During the past 4
vears, the BOE has replaced some Brown peel
shaver, screw press, and FMC citrus juice ex-
tractor installations for the production of citrus
oils.

rth BOE is ln_’]1ﬂnl—' in H’l,ﬂ‘ f}”uu extraction r\{

[BRT18 CALIQULIY

the oil is .mcomphehed on the whole fruit hefore
the juice is removed. In so doing, the loss of il
during the juice extraction process is avoided
and the maximum oil recovery is obtained.l'?
Citrus fruits are caused to spin in the bight or
trough between adjacent parallel rolls. Each roll
is formed of a plurality of axially spaced metal
discs, each disc having pointed teeth on its
periphery. The pairs of rells operate within a re-
ceptacle in which water covers the rolls so that
the fruit are partially submerged during the oil
extraction operation. The rolls all turn in the
same direction with alternate rolls turning faster.
The fruit is moved from one trough to the next
by means of a conveyor-driven Geneva move-
ment which advances the fruit intermittently
through the equipment. The oil is removed in
the form of an emulsion which is separated by
standard centrifugation procedures.

Experimental samples

A total of 35 commercial samples of early sea-
son (Hamlin), midseason (Pineapple), and late
season (Valencia) orange oils were collected
during the 1976, 1977, and 1978 processing sea-
sons from four different citrus processing plants

2Brown International Corp., Coving, CA
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utilizing the BOE for oil recovery. Orange oil
lots ranged from 3,266 to 90,718 kg representing
a total of 928,503 kg.

Fifteen white grapefruit (Duncan and Marsh)
oils were also collected during the 1976, 1977,
and 1978 processing seasons from three different
commercial processors utilizing the BOE for oil
recovery. Lots of grapefruit vil ranged from
1,814 to 13,608 kg and represented a total of
48,081 kg.

Orange oil samples were analyzed in accor-
dance with the analytical procedures of the
United States Pharmacopoeia XIX (USP)® and

the grapefruit oils were analyzed in accordance

with the analytical procedures of the Essential
Qil Association of America (EQA).3

Discussion of results

The physical and chemical properties for four
commercial samples of Hamlin orange {early-
season), 14 samples of Pineapple orange (mid-
season), 17 samples of Valencia orange (late-
season), and 15 samples of Duncan and Marsh
{white grapefruit) oil produced during three
different processing seasons using the BOE are
shown in Table 1. These data show that the
orange oils met all the specifications of the USP
except that for evaporation residue, It is appar-
ent that fruit variety has an influence on evap-
oration residue values, Weighted average values
for evaporation residue were below the USP
minimum of 43 mg/3 ml for both early-season
and Valencia orange oils; whereas, Pineapple
orange oils exceeded the USP minimum.

The evaporation residue value serves little
value in confirming adulteration or establishing
the purity of any citrus oil, be it orange, grape-
fruit, tangerine, lemon, or lime. Evaporation
residue values are influenced by many variables
that have no relationship to purity, but do have
an influence on the physicochemical properties
of the oil. Some of these variables are: fruit vari-

Perfumer & Flavorist/9



Table 1--Maximum,

minimun and average vatues for the properties of coldpressed citrus cils produced b

Eite Brown

01l Extractor during the 1976,

1977 and 1978 procossing scasons

Method of extraction Brown (311 Fxtractor
Fruit variety Hamlin orange Pineapple vrange yalencla orange White grapefruitl
Mo. of samples 4 14 17 15
Quantity oil--kg 185,519 357,431 383,554 48,081
Max Min Avg Max Min Avg Max Min Avyg Max Min Avg
sp. gravity 2570/25 0,843 0,8630 0.8434 ] 0.8448  0.8427  0.8436] 0,845 08429 0.84738 10,8579 0.8530 0.H54Y
Ref. ind. 20 L4730 14725 1,4728 )| 1.4737  1.a726  1.4729 1.4730 104725 1.4728 | 1.4782 L4764 14789
kef. ind. 100 dist, B2D[L4717 L4716 14717 14721 La7la La717[1.4788 14715 LuéYle | L4719 LAs9d 14713
00014 n.oontz il o, oozl oo001y .omL 0.001z [0,0071 0.0049 0.0055
opt. ret. a’f, los. 05 107.18 +97.66 || 198,15 +96.88 +97.50 (| +97.80 +96.74 497,20 492,62 490.37 +91.87
opt. rot. loy dist. of[lHo8.82 497.86 498,36 [[+98.73 +97.94 8.2 |l 498 a2 497,63 497.98 l408.21 +96.88 497,25
Difference o077 4 0.50 + 0,700+ 1019 £ 0e2s + 0.77(4 1031 4 006+ D773 715 4+ 5.0 4 5.38
aldehyde content--7 1.39 [ 1.5 163 1,19 1.138 1,79 1.58 L7s] Lag 1.17 1.4
Fvap. Tes. (mgld mid 426 37.7 40.8 56,8 3.9 as.ad|  An.? 0.0 40,9 BLI9N 6.3TR T.2eY
Ultraviolet spectrum
1. cb 0.916  0.4A2 0,698 | 0.636  0.387  0.479| 0.777  0.541 0,623 1 0,578 0,410 0,439
L. Max. abs. (Peak) [, 1.288  0.638  0.992 [ 0.942 0,600 0.741[ 1.107  0.825  0.90% | 0.682  0.466 0,501
— [330.0 0 aze.0 0 znoof sseoo sese szolifl 1io.0 7o 32803 | dzo.0 31e.0 31907
2. p -- - -- - - - - -- - ooz 0o03s 0.pal
7. Max. abs. freak) || -- - -- -- -- -- - -- - il ooes 0.9 0,270
20 m -- -- -- - .- -- -- - - || 269.0  267.0  268.2
lwhite grapelruit oils not de-waxed,
ety, fruit maturity, cultural practices, seasonal or umes of water for oil recovery (11.4-30.3

climatic differences, budwood, rootstock, geo-
graphical location, method of oil recovery, and
oil vield. A more complete discussion of the
variables listed above has been published.*

The one factor that probably has the greatest
influence on evaporation residue is the yle]d of
oil recovered from the fruit by any given oil re-
covery process.? The higher the yield the greater
the evaporation residue. The next most impor-
tant factor is the method used to extract the oil
from the fruit. Methods that allow the oil from
ruptured oil glands to come in intimate contact
with the surface of the fruit and dissolve natural
waxes will give an oil with a higher evaporation
residue. Since the BOE removes the oil under
water, the oil has limited opportunity to come
into contact with the surface of the fruit. Con-
sequently, low evaporation residue values will
be inherent to this method of oil recovery.

The grapefruit oils met all the specifications of
the EQA except that for specific gravity (0.846 to
0.852). All lots of oil exceeded the maximum of
0.852, with an average weighted value of 0.854.
None of the grapefruit oils was thoroughly
de-waxed prior to analysis which accounts for
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the high specific gravity values, Thorough de
waxing of grapefruit oil w1ll normally lt)wcr the
specific gravity units by 0.002 to 0.004, which
should bring the grapefruit oils into grade. By
thorough de-waxing and blending, grapefruit
oils produced by the BOE should meet all of the
requirements of the EQA specifications.

Most commercial methods utilize large vol-
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liter/40.8 kg box fruit). The BOE requires low
volumes of water for oil recovery (1.9 liter/40.8
kg box fruit). Since the oil emulsions are ex-
tremely low in soluble and insoluble solids, the
centrifuge ring dam water is capable of being
recycled back into the process almost continu-
ously. In present day citrus processing technol-
ogy, this factor is most important because less
centrifuge capacity is required to handle the oil
emulsions, and the load geing to the waste dis-
posal plant is greatly reduced. The low volume
of water coupled with the low soluble and in-
soluble sclids in the oil emulsions are factors
which tend to promote the optimum recovery of
citrus essential oils with a high aldehyde con-
tent.?

These studies have demonstrated that the
BOE is capable of producing orange and grape-
fruit oils that have excellent color, flavor, and
aroma. Qils produced commercially by the BOE
have been readily accepted by the essential oil
industry.
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