CHEMICAL CHANGES THAT OCCUR DURING
STORAGE OF BITTER ORANGE PEEL OIL
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i ocomparison with other flroupiehing 1 ooisiries 1 tnls
country., Gucs 4n dwkwerd oicusgtion wvltrected the asttentinn

of several authorities to Investigate ti¢ problem very
thoroughly. Therefore, several reports were submitied
concerning the agricultural and industrizl requirements
which could eventually lead tc a rapid and successful

d- velopnent of such a vitsal industry.

The environmental conditimms prevalliang in Eegypt
are highly Tavorable for cultivation »f aromatic plants.
NMost of the reliable dats on the =zgzriciltursl requirements
of cuch plants could bte traced to the Lxperimental Station
at Tlkanater, Dcparbtment of Medicinal plents and Tssential

p 3

oilg, Minisbry of idgriculture, and the Yedicinal ani
aromstic planuvs unit, Hetloral Pesezrcl: Jentre. The
expansion in cultivation, production, induntrislization
xrtatincn of some arowmatic planis aid their prodiucts

couda serve & great desl as & meir gource ~f nationel

incone specially hard currerncy,

The ares cultivsated witn pitter wiance plants in
Voypt Al che last 17 rears ig about wree hundred

acres {(1). Jhe tree 1s mainir uses as » ponat citock
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eeasse of 1ns grealt resistance to gumtesis, o dlsease
whiich attacks citrus ftrees. Sen an area is undouvvedly
iszrgrificant in comparison with ofther lkiediterranean

S

countries.

Lotfy (2) stated that the World production of
essential olls in general ig approximestely 100 million
pounds while the Egyptian production represents 0.,25% of
that amount. It should be stated that the leck of
standard specifications for such oils sheould enhance the
authorities to come up with a quality control program on
such a product to wmaintain & high reputation for Fgyptian

oils in foreign markets.

The economical value of the various types of bitter
orenge o0ils is well known abroad, the oil isolated from
tne peels of fruits besides those distilled from the
flowers 23/ /cr l=aveg have attained grezl impouitance ag
flavoring azents in candies, geletin “-geris, puddings,
cilewing sumg and medicinal products begid s thelr use in
maling perfumes, cosmebtlces and zcentinz soaps. The peel
is known to e richer than the Julce in itg vitamin
content a2ud subsequently the residue &after distilletion of
alcohol from fermented peels could serve as & source of

vitamin C. (%),
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e expsusion 1Y the cultivate d sros with ciftrus
TIree - @ oue Lwprovement and the o . velopwent ol ¢iftrus
canving industry in the 4rab Republic of woypt could
initiate cther m&jor and subsidiary industries which
invelve the use of peels, leaves and flowers for extracting
essentilal oils and cother velusble products such as vitamins,
alcochols and the fixed oll. The continucus demsnd for
weoptian bitter orange oll points to tize lmportance of such
products and requires a thorough invegtigation of the
situation of bitter orange oil in the 4rab Republic of
Tgypt to increase both the guentity and quelity of the

products need~d for local and foreign consumption.

The agriculturel and chemical data or the local
variety of bitter or sour orénse is quite ilnsufficient,
end very little work, if any, was done 28 the characteristics
of The oils obtalned from tihe lregves, peels, Llowewn and
seed oil. 1 Tact, previous work on bitlter oranze was
limited to 1 determination of the physical and chemical

o
l

troperties of obsolute Neroll oil and petitgrein bigrede oil,
the eepin~ guality 2 these oileg ant thelr antimicrobisl

alfect (4).

Trie presert Invegtligation iz mainly concemmed with

the crnewical changes that cccur during g'v . are of hitter
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crar weel oll smicoted fn aifferer s oorare ool Uhooms,
Leterninatio e of the phvsical and chewmizsl properties
ere algo carrled out and the validiby of ‘e analyticeal
rrocedures ugsed in the various de terminzstions of bHltter

orange peel oll was algo criticlized.

The varioug points which were subjected to a thorough
investization in this dissertation fall under the following

main headings:

&. The physical and chemical properties of bitter arangze
peel oil.

b, The importeant factors sffecting chorsge of bitter
orfnre peel 01, which include gir, temperature, molgtire
a0 lichs, were ezamined under the Tollowing headings:

(1) nffect % storase tempersture (17 and H2°7,) in the
preger.ce of =ir and light for 90 days.

(2) wnffect of moisture (1% v/v) at 730 and 58°7. in the
presence of gir and 1light for 3C davs,

C5) wileet of lisht oat 30%0. in the cresence of air for
W days.

(7.) storae of bitter ovanpe pesl o'l =2 - + 270 1n
the absence of alr, molsture and Light Ior 500 davs,

{b) Storase of hitter orange peel oil &% room cerperature

in *the presence of air and li~ht for 570 devs
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Variocis organs ol bitbter orange Tree

obtain eoilzs which differ in thelir »rocorti 3, metrods of

)]

isolation, chemical constituents and economical value. It

seews rather logical to present the information concerning

eack type of oil under & separate title, while the wvariocus

[

oints of Iinterest pertinent to each tyne of oil are
presented under sepdarate subheadings,

The wvolatile 0ils igolsted from 4 e leaves, froitf

peels and flowers of bitter ora

chenical eompoaition;

environme . a:

cil wey
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widelv in their
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The

different vpes 2f cils obtained froo wivier oranse tree

possess 0n Su2l A ifferent from Lned maet nrance 7)),
Tnre Uoup diiferent tTwvpes ol rcither cpranre o073 2rpe
tre volatile 011 from the leazves “nil et imerala 7:.-1;*_‘?8."1"-},
the volatils oil Trom “he truis 0 suime vee i oil),
e valatile oil Trom the Tlowers (oil o “ewnll “dgrade)
znd thne noen welatile 211 Dros the see e itser opance

e
LA .

Central Library - Ain Shams University



R L ., . N - R 3
Cltter Jrange legl o4

2) Isolation:

Ritter rnrange peel oll is uguzll s Iesclsted kv methods
that differ foom one country to arother and 1t ig undnoubtedly
different from the procedures employed o separate other
types of oils. Some years ago, the principal method of
e Xpressing the essential oll from orsnge peel in California
(8) involved crushing the whole fruit between heavy stainless
steel cylinders and separating the essential oll from the
juice by centrifuging; such a method ig rarely employed at
the present time, because it yields a snmewhat inferior oil

in both quality and quantity.

In Spair, the orange o0il was proauced until 1945 by a
process based essentially upon the reuoval by rasping of
the fiavedn foom the peel of the Troiv JPollowed oy applica-

A

tion of & wvirauvlic press on the removed Tlavedn.

™ils orotess save the Spanish orsie oil 1vg particular
chzracterisiices (high wax coutent, reddish :olor, long
lasting odor, ete.) which aiffer from all sther 1 Trs of

orénjze oll., The new process currentl; used r2 a large ascale

in Bpain invoives puncturing the ol

=
l—

gnds with a moving
neecle while bthe fruit rotates rapiirr ~r s horizontal

spindle, tre rvoesultling oll pessesses 27 Terent characterigt e~

Central Library - Ain Shams University



ard " mach superior quality (9).

Tnis t.o0e of oil is not proeduced on 3 comwmercial scale
in +the 4rab Hepublic of Tgypt although the necessary
material is guite availsble &t Fdfina and Kaha FTactories
where large quantities of orange peel rrpresent one of the

main by-procducts of such industries.

b) Fhysical and chemical properties:

Ritter orange peel oil is a volatile o0il, orange yellow
to brown in color with a8 very strong odor of sour orange.
The physical and chemical properties of tThis o0il were
determined &broad by several investigators 10, 11, 12, 13,
14 and 1%) wio pointed out the simllarity to sweet orange
0il, but it had a lower optical rotatica., Teble (1)

M

illustrates the pPhysical anrnd chemical properties of sweetb
orange peel cil and bitter orange peel oil (11, 12). The
data on Ghe chyslcal and chewical properties of bitter

orange peal il 1s quite scarce in coavzrison with that

reported for sweet orense peel oil.

¢) Chemical composition:

The cnemical composition of bithter orence peel o0il
resembles that of sweet orange o0il ewcept for the high
boiling constituents, responsible for its bitter taste,

which appear in the evaporation residue. "he chemical

Central Library - Ain Shams University



Tabhle (1J): e

vhivaical and chemic

oréuge peel oll and bittewn

density

specific rotation
(25°¢C)

refractive index
(20°¢C)

Aldehyde content

Regidue after

evaporation

e i e e e e S v o o At bk e R . B e = A
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1,477

A\

oll

to 0.857

to 4+ 94°

to 1.476
about 1%

to 5%
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ca.4 sootents

of sweet

srere peel oil,

e e i iy e v ek TR ks 8 il S = 8 o -7 S o e T e = 4 S = S e A ot By oy =y ey et 4 s o = n e e AR et e e Y T N A T " L e s Bl

Sweet orange peel

olil
0.848 to 0.853
+ 95° +to 4 98°
1.47% to 1.475
1.3 to 2.7%
1.5 to 4.2%

. . g o
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scliated by Teolen A fontez (14),

[

omwpozition &8 €
Gohme ard cietgr (L5) who established ime presevce of the
following components:
rFhenols 0.09% Hesperitin (7). 4 solid phenol
"not identified™
Free acids 0.05% Formic, 4Acetic, Pelargonic, Cinnamic.
Terpenes 92.00% d=limonene.
Sesquiterpenes 0.03% "not identified”
4ldehydes 0.78% Nonanal, Decanal, Dodecanel.
Free &alcohols 0.37% Linalool, Terpinecl,
Taters 2.10% Tiinalyl acetate (1% of the o0il);
Tecyl pelargonate. ‘eryl, Geranyl

and Mitronellyl scetate.

Teolen and Sonvage (14) shatsd that tne optical rotvation
of bitter orance peel oil varied from -+ 90° to + 97° and
thev identiried the hydrocarbon. d-~limonene (Chart 1) as
the mailn congtituent ~I the oi .

The esiers were calculate as acetate of linalxl,
neryl, meranyl, citronellyl ( rart T) ano decyl pelarsonate,
ti:e alcoholic radical of the~2 eslers was identified hy
lgolen and Zontag (14). Teyl alcohol and peiargonic acid
(Thart 1), which predomir te in all esicr fractions; were

present prebebly in the sster form decyl pelargonate.
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