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of several a:.:t::or.:_t.'.es to investigate t: ,, problem very 

tc1oroughly. 'T'herefore, several ;·eports were submitted 

concerning tl·c agricultural and ind'.lstrial requirements 

which could eventually lead to a rapid and successful 

d• velopment of such a vital industry. 

The environmental condi tL>ns prevailing in Egypt 

are highly favorable for cul tivai:ion 0f aromatic plants. 

Most of tllP reliable data em the agri.c·;lt:.~ral req•1irements 

at Elkanater, cl<partment of liiedicinal pl;---rJ+:s and Essential 

oils, 1\:inistr:r of Ac;ricul~ure, and t;he ·:prlicinal a,-.d 

aromEtic plconTGs unit, lTatio:·al PeseercL GP.ntre. The 

expansion in c•.1ltivation, pr·ociuction, ::.·:du~trialization 

couJc :~erve a f_:·reat d'":'a_l_ EtS ~-- r7:a·:.r: S'': __ a·r.'e "~r' nati.O!"Jal 

inco~£: speclc~llJ' nard C1nre;:-:c·.;. 

ac;;F;s (1). 



f.~-'-~8·_-L-:e o_:_ i:c;-:::~ .sreat re-si~tar~ce tr~ t~;u:nmr:::;_i ·-;, '; d.lsease 

-_,/'l.i.C ~ attAcks -::;i.trus trees. s ... :_c:C~ &1', orr. r:1 i.s unC:io,i:Jlledly 

c.c ifir~ant in comparison with other J,fditerranean 

countries. 

Lotfy (2) stated that the world p~:Jo' . .wtion of 

e ssent;ial oils in general is appro.:xime'Ge ly 100 milli0n 

pounds while the Egyptian production represents 0.25% of 

that amount. It should be stated that 'c1le 1 ac k of 

standard specifications for such oils s'J.ould enhance the 

authorities to come up with a quality control program on 

such a product to maintain a high reP'~ctation for Fgyptian 

oils in foreign markets. 

'"he E·COnomical value of the varioc:s t:yl)e s of bitter 

orant';e oils is well known abroad, tile oil isolated from 

trw ~eel,s of :fruits be:Jides those dist.illed L·om the 

flo·:•ers e · :l/or lc· 2ves have attal.ne d gree~ importence as 

flavoring a3e:'2-Gs in candies, gelatir: .: ser·~s, pudd~ngs, 

c:1ewing .c;ums 2l'd medicinal products besi·~· s their use in 

rnal~:ir;~ perf:1mes, cosmetics and scentiD~' ;:;oaps. ~be peeJ 

Ls 'crwwn to be richer than the ,juice i'l its vitaCJ'~'l 

content a~.:cl subsequently the residue after distilJ ation of 

alcohol from fermented peels could serve as a source of 

vitamin C. (3). 



ini.tiate other major and subsidiary in:lustric-s which 

involve the use of peels, leaves and flowers for extracting 

essential oils and other valuable products such as vitamins, 

alcohols and the fixed oil, The contimwus demand for 

,.;c:.'1Jtian bit·~c,r orange oil points to t;~e importance of such 

j)roducts a:'d requires a thorough investiga-:;;ion of the 

situation of bitter orange oil in the Arab Republic of 

Egypt to increase both the quantity a!ld quality of the 

products need·d fo~, local and foreign coe'sumption. 

The agr".e:~ltural and chemical data or the local 

varifty of bH:ter or sour oram~e is quite insufficient, 

and very little work, if any, was don£ on the characteristics 

of ·i::;'-,e oils obt:ained f:;::·om t>:e 

seed oil. I~ fact, previous work on bitter orange was 

li::Jitcd ro ic' dc.termination of the p>.ysjcal and c 11e'"ical 

:·op: rtie s Y1 ::bsolute Nero1.i oil anc: )eti tgrain bir;rad,· C'il, 

l)le ,:eepin ~rwlit.:· cf' these oils a"' '·':e·i.r antimicrobial 

r:,c pre.se':t LJVPstir:;ation is maL:ly concerned with 

the cr.emic(::l c':1angE: s that occ:.Ar cL.trj _ _;.-}r_.:· ~_;·'·.~ -~ Bfe of bitter 



' . ,_,e e _L t) _, :.- c t r: d t n c i :f·J ere-

~-;·-cJcE-(lures usGcl in the vario;_ls d(te!.'Glinet:i.ons of ~Jitter 

'Phe various points which were sub~ect8d to a thorough 

investi;ation i11 this dissertation fall under the following 

(l]a::n headinc~s: 

a. 'l'he pl1ysic al and chemical properties of bitter orange 

peel oil. 

b. '"he importa.YJt factors affectin:; cte>:r·Ege of bitter 

OC' c•IF;e ;>e eo. oi ~., v;hi.c ': include air, tempe rat clre , moisture 

(J.) '•:ffecJt Y" St~·rBCF teCJpersture ( /' ClDQ ')1". 0 r;,) in the 

(2) l(ff8ct }f r.FJisture (1% v/v) at ~·0 and 58°:;. Ln the 

!( i 

± 2 J :~. in 

,1.)1; 



2i_r for a comp13ratively 2hart period. 
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~la.ri 'l.S organs o.C bl.ttE'r or-3r:::;e ···:r_~~'-;e are L~~3ed t, .. ., 

ootain olls which differ in their ~ro r i s, ~et~~ds of 

isolation, chemical constituents and econo~ical value. It 

see'.:s rather logical to present tic,e ini'c,rmation concerning 

eacJ.c type or oil under a separate title, while t"Je various 

points of j_nterest pertinent to each ic:n.'P of oil are 

presented under separate subheadin,,·,;. 

'I'he vole.til€ oils ci.soleted f~om !; e lee'_;c-s, f'r:Fi.t 

cLe·~1ical eorrpo~~itior~; thP. 

~lrir:in, season, 

~i_sl; ~ati.)n. 

Tf:e 

fi'U -~- .. (h _it t:c .L' 
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e_) J.solati.Jn: 

'Bi tt~r C'J::'ange peel oil Ls 1J.,suell. 

that diffpr f .. ':J:n one country to another a:~d it is undnuhtecHy 

different from the procedures employed i.:o separate other 

types of oils. Some years ago, the pri.:oc i pal rre thod of 

expressing the essential oil from oran~~e peel in r:;alifornia 

(8) involved crushing the whole fruit between heavy stainless 

steel cylinders and separating the essential oil from the 

juice by cen'i::rifuging; such a metlwd is rarely employed at 

the present time, because it yields a s•:mewhat inferior oil 

in boti1 quality and quantity. 

process base -5 e .sseJ.-:tia1l,f '.lpon t~le removal b:_y ra.st)ing· of 

tion of a 'v·:ra::.lic press on trw rcnoved f~avedo. 

characteristics (hi~h wax content, re•:o~s~ :olor, lo~c 

last in;· oc:.0r, t':;C.) ':;l~icl:' 

ora1~~;e o:Ll. ··che new process c::1rrentl.' ·_;::.,Aci r.~ a large sc&le 

neeCle while the fr:1it rotates rapi ii ' •:· a l·cori zon+;al 



a;::d ,~·· m.Jc .::1~'e ri or quality (C)). 

~~i3 ·-·-.'e 0f oil lS nnt PT'Od~~ed ~o a commercial scale 

in t1',e !:rab ::epubli.c of c;gyp·C; althou1c;L the necessary 

material is quite available at ~dfina anc Kaha ~actories 

where large quantities CJf orange Peel r•"Present one of the 

main by-procCucts of such industries. 

b) Physi~al and chemical properties: 

.Bitter orange peel oil is a volatile oil, orange yellow 

to brown in color with a very strong odor cf sour orange. 

The physical and chemical properties of this oil were 

determined abroad by several inve sti2:ators 10, ll, .L2, 13, 

14 end 15) '.'JiJ.o pointed out the similarity to sweet orange 

oil, but it had a lower optical rotatic~. Table (l) 

illustrate:,; t•re physical ard chr:mical t-:coperties of sweet 

oran[~e peel oi.l and bitter orange peel ::)·'.1 (ll, 12). The 

data on Ghc L'"l;;:c;ical and chemical properties of bitter 

ora.u~~;e peAl r;il is q:.li te scal··ce in c omp.:?.rison "~Ni t~-'l that 

reported for sweet orange peel oil. 

c) ~hemical COlJPOsition: 

'The c ~e 11ic al componiti on of bi tte :· Jranc;e peel oil 

resembles that of sweet orange oil except for the high 

boilinr'; cor•stituents, responsible for Hs bitter taste, 

'.'lrich appear in the evaporation residae. '"he chemical 



i 

I Propprty i Bitter orange peel ; Sweet orange peel 

I oil 1 oil 

-::::~:~------------r-:~~~:--::--:~:~;--r--:~:::--::--:~~;; 
spec i~:;o :~tati on ~~ ' 89° to ' 'W ' 95" to ' 98" 

refractive j_nde:x 1.473 to l.Li-76 1.473 to 1.475 

(20° c) 

Aldehyde content 

Tlesidue after 

about 1% 

3 to 5% 

1.3 

1.5 

to 2.7% 

to 4.2% 

1-.. -·:::::::i :" ____ _j ___________________ l ________________ , 
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e:J.'_lC,LLate.J C,'/ Tcole.'":; 0:,j_ 

Collowi:n;--': c o~::ponents: 

f~he n ols C'.09% Hesperitin (?). IJ solid phenol 

"not id< ntified" 

Free acids 0.05% Formic, A~etic, Pelargonic, Cinnamic. 

Terpenes 92.00% d-limonene. 

Sesquiterpenes 0.03% "not identified" 

Aldehydes 0.78% J'ionanal, Dncanal, Dodecanel. 

Free alcohols 0.37% Linalool, Terpineol. 

Esters 2.10% J,inalyl acetate (1% of the oil); 

Decyl pelargona·i::e. Jeryl, Geranyl 

and nitronellyl acetate. 

Igolen and Sontage (lie) stateC:: t'B" t1w optical rotation 

of bitter oran~E peel oil varie~ from ~ 90° to + 97° and 

they identifjed the hydrocarbon. d-limo:Jene (Chart I) as 

the ~ain corotituent ,f the oi 

'J'he esl;Fcr:; ·aere calculate as acetate of 1inal·.'1, 

neryl, ;~era;_ Jl, ,; i tronellyl ( r:art ~) a:·, ,,c•cyl pelargonate, 

: golen and ':>on tar; (l'i). c>Q .yl alcohol a;,:'. pelargon1c acid 

(;hart I), vi:;_ich predomir .te in all escrr fracti:>ns; were 

present prcbebl:y- in the oster form dec;rl pelargonate. 


