M\‘,;\*\H\e‘gﬂ\m oaan daals daa
Glah Jghe s Pl gml gdaj 2026 als 2 21 48 sl

Jo duliiuell dlladll il yoll dac g 94 jallicisalll 445k 55l
daladl aann g Lo ladtiaul dangtig Citrus aurantium payLill 5gdiad
daganll of dglinyll
Slala Jeia .2 = Plell g 2P = (gl
G Analay Anpall LS (i podlli fivale LI

lama7zehlawi@gmail.com

Oaen daalay Uanall LI 6 2080 o LaYls gl olasl and Lt

Yumenhilal@gmail.com

slea 8 dalal) kgl daslall 8 Aapall 208 8 5088

Manhal-tolimat@wpu.edu.sy

padld)
Jie Laslsy Alaill oAl Lie haas (Citrus aurantium) gl edd b
Cadall 515 (adanny) dagha o W) Gl il eclile S ecnlipn sl ¢clagd 5 @l
Alie ) Auhall oda Cdan (€l oda 38555 ps 2t 8 Lala G50 laaly aadidl
SOl i e (plaSel plasinly) (gemally Sl (DA ppilise oyl
AL 5 dgma e A ga (gl (DAY lilee LilE Cam ey lll o 8 Alladl
Ll Ladasiad gl

(Cogfpna) 1:10 Loy luSelly Aajldal) ) sudidl) a5 sl 2S5 aled) Cindl e &
Oe paliall & (Aids 30 s Agiga Gl zlueYl paliiud) Fe & dele 48 3ad

o il 5 Al slasily cadall el Y (rads Ay o bl sl
55


mailto:lama7zehlawi@gmail.com
mailto:Yumenhilal@gmail.com
mailto:Manhal-tolimat@wpu.edu.sy

Citrus aurantium gl s sdd (e daliival) Aadl) cils jal) 4o g b GadAiu) 44k il
Lol o) dfind) L) Gany Lgeal i) 45

Ziall Al Lihe gileg <) alainly adlll Adlall  Slasl) Sl iy ccyall
biad o Ay A8l Rigy s Lasl) yia & (GC-MS) ALY Zillaa

Go s dadipe B o Jpaall ) ol GlaSell padlan) o mlll el
aaall yelsl  cisoauraptene s <linalool « B-myrcened; «(%93.6) Limonene
SSL ahs alae Lie saneie il al o e 4wl 13 Limonene of ciluhall ¢
U e Syl Ay gadll Ay ) ey apsall (solal) gl 525 Lgie ¢ jlse (ga

Sl e el A agas (AR Luhal) 335) Sl (adanal) jell (i) b
444 yall cvitamin C <naringenin «caffeic acid « gallic acidJie 4, 5lslly 40 1,8l
Aagal) o LaSU alizae eyl sausT ClaliadS Willedy

Lpall o Afad) AR e adieg of Gangy DAY Ayl sl of ) o) eda e
ax Lty el sillg 500l gl (et Ay geael) clydall alaiul Juad) 3 ¢4yl
A gally ddadll LS pall dae D ST Alal) culyial)

LSl 35250 53055 ) Cangd Agmse (DA NS sk dpenl Al o3 58
ghpally gl Al b il et elially (gpnll AlaRSY) Sahats Abagiaal

sdalidal) eulalgl)

i) @bkl @il «GC-MS «HPLC (Citrus aurantium ozl ei8
Akl Y Clae gAY Akl CBlaay

56



dauall g Agdal) a gladl Adudas oaan daals daa
clolh dia 2 Bl gm Al a) a 2026 ale 2 2 48 sl

Abstract:

Bitter orange (Citrus aurantium) peels are a rich source of biologically
active compounds such as flavonoids, terpenes, coumarins, and essential
oil. However, the extraction method and solvent type play a crucial role in
determining the yield and composition of these compounds.

This study aimed to compare the effect of two extraction methods —
aqueous and organic (using hexane) — on the chemical composition of C.
aurantium peel extracts. Fresh peels were extracted with hexane (1:10,
w/v) for 48 hours, followed by ultrasonic treatment for 30 minutes, solvent
removal using a rotary evaporator, and analysis of the extract by gas
chromatography—mass spectrometry (GC-MS).

Results revealed that hexane extraction yielded a very high proportion of
limonene (93.6%), followed by B-myrcene, linalool, and isoauraptene,
which are non-polar compounds responsible for the characteristic aroma
and potential anticancer activity.

In contrast, the aqueous extraction method (as reported in the reference
study) showed higher levels of phenolic and alkaloid compounds,
including gallic acid, caffeic acid, naringenin, and vitamin C, known for
their antioxidant and antimicrobial effects.

These findings indicate that the choice of extraction method should be
guided by the intended biological or research purpose. Organic solvents
are more suitable for extracting volatile terpenoids and essential oils,
whereas aqueous solvents are more effective for phenolic and polar
compounds.

Overall, the study highlights the importance of designing targeted
extraction protocols to maximize the recovery of specific bioactive
molecules and enhance the utilization of C. aurantium peels in food and
pharmaceutical industries.
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No Compounds Composition
(%)
1 Limonene 93.6
2 B-Myrcene 1.8
3 Linalool 0.6
4 Linalyl acetate 0.6
5  B-Ocimene 0.6
6  Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, 0.3
(15)
7  Decanal 0.3
8 Isoauraptene 0.3
9  Nootkatone 0.2
10 Bicyclo[3.1.0]hexane,4-methylene-1-(1- 0.2
methylethyl)
11 Octanal 0.1
12 Osthole 0.1
13  Germacrene D 0.1
14  Caryophyllene 0.1
15 (5)-8-((3,3-Dimethyloxiran-2-yl)methyl)-7- 0.1
methoxy-2H-chromen-2-one
16  2,6-Octadien-1-ol, 3,7-dimethyl-, acetate 0.1
17  a-Pinene 0.1
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No Compounds Type Amount

1 Naringenin Flavone- Flavanone 0.330ug/ml

2 Gallicacid Phenolic acid 0.019ug/ml

3 Vanillic acid Phenolic acid 1.149ug/ml

4  Caffeic acid Phenolic acid 0.077ug/ml

5  4-Hydroxybenzoic  Phenolic acid 3.390ug/ml

acid

6  Coumaric acid Phenolic acid 0.033pg/ml

7  Catechol Phenolic acid 0.002pg/ml

8  Ferulic acid Phenolic acid 0.320ug/ml

9  Chlorogenic acid Phenolic acid 0.262ug/ml

10 Glycosides Plant secondary Present
metabolic

11 Tannins Plant secondary Present
metabolic

12 Saponins Plant secondary Present
metabolic

13 Alkaloids Plant secondary Present
metabolic

14 Vitamin C Vitamin 448ug/ml

15 Vitamin B2 Vitamin 0.697ug/ml

16 Vitamin Bl Vitamin 0.205ug/ml
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