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Abstract 
This research involves detection of the chemical constituents of orange peel; it contains alkaloids, 

saponins, terpenes, resins, flavonoids, phenols, tannins, and sugars but not contains coumarins and 

steroids. In addition sugar, proteins, moisture and ash were determined and their percentage were 

(23.8%, 4%, 11.86%, 5.34%) respectively. Oil of orange peels was extracted  and its  percentage was 

13.12% then its anti-microbial activity was tested against micropathogen that include Aeromonas 

hydrophila, Klebsiella  pneumonia, Psdumonas aeruginosa, Ecsherichia coli, Psudomonas 

fluorescenes, Proteus  spp.  Enterococcus feacalis, Staphylococcus aureus, Candidia albicans and 

Listeria spp. using agar diffusion wells. Different concentrations of oil were prepared (12.5, 25, 50 and 

100,) mg/ml and the diameter of inhibition zone were measured. Oil extract was more effective against 

Aeromonas hydrophil and Klebsiella pneumonia than other pathogens were tested. In addition some 

elements were determined such as (Fe, Mn, Zn, Ni, Cu, Cr, Pb, Cd and P). The results demonstrated that 

orange peels contain these elements at concentrations (125, 88, 13, 1.6, 1.3, 1.2, 0.25, and 0.11) µg/ml. 

and 0.2% of phosphorus.   

 الخـــــلاصـــــت 
ًكَٕات انكًٍٍائٍة نقشٕس انبشجقال ٔٔجذ بأَٓا جحٕي عهى الانكهٌٕذات,  انسابٍَُٕات, انحشبٍُات, انشاجُجات, انجضًٍ انبحث انكشف عٍ 

نسكشٌات, ,انحاٍَُات ٔانسكشٌات نكُٓا لاجحٕي عهى انكٕياسٌُات ٔانسحٍشٌٔذات. اضافة انى رنك جى جقذٌش اانفٍُٕلات انفلافٌَٕٕذات, 

% عهى انحٕانً.  جى اسحخلاص ٔجقذٌش صٌث قشٕس 4..4% ٔ 88.21% 4% ٔ 2..8انبشٔجٍُات, انشطٕبة ٔانشياد ٔكاَث َسبًٓا 

 Aeromonas  %  بعذْا جى اخحباس انفعانٍة انباٌهٕجٍة نّ عهى بعض انًًشضات انًجٓشٌة ٔانحً جضًُث88..8انبشجقال ٔكاَث َسبحّ  

hydrophila, Klebsiella pneumonia Psdumonas aerogenosa, Eschericia coli, Psudomonas florescense, 

Proteus spp. Enterococcus feacialis, Staphylococcus aureus, candida  albicans and Listeria spp    )

يم ٔجى قٍاط قطش يُطقة  \يهغى   (88.4, 84, 41, 811) ار حضشت جشاكٍض يخحهفة يٍ انضٌث  باسحخذاو طشٌقة الاَحشاس بانحفش.

يقاسَة  Aeromonas hydrophila   ٔ Klebsiella pneumoniaانحثبٍظ ار ٔجذ اٌ يسحخهض انضٌث كاٌ اكثش جاثٍشا عهى بكحشٌا 

 P ,Cd  ,Pb ,Cr ,Cu ,Ni ,Zn ) بباقً انًًشضات انًسحخذية فً انذساسة. اضافة انى رنك جى جقذٌش بعض انعُاطش انًعذٍَة يثم

,Mn ,Fe)  ( 1.88, 1.84,  8.8, ..8, 8.1, .8, 22,  884ٔقذ ٔجذ اٌ قشٕس انبشجقال جحٕي حٕي ْزِ انعُاطش بحشكٍض )

 % بانُسبة نهفسفٕس.1.8يم عهى انحٕانً ٔ  \ياٌكشٔغشاو
 

Introduction
Orange peel extract may work as a surfactant. A surfactant is a substance that reduces the surface 

tension of liquids. Orange peel extract may reduce the surface tension of the liquid contents in 

the stomach, decreasing the potential for the fluid to splash up into the esophagus. Orange peel 

extract has been studied in several clinical trials. In many of the studies, participants were asked 

to rate their heartburn for severity and frequency [1].Researchers have determined orange peel 

extract inhibits the way cancer cells divide and grow. In laboratory studies, orange peel extract 
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prevented breast, skin, liver, lung, pancreatic, colon and stomach cancers [2-6].         

Monoterpenes are nonnutritive dietary components found in the
 
essential oils of citrus fruits, 

cherry, mint and herbs. They
 
function physiologically as chemoattractants or chemorepellents, 

and they are largely responsible
 
for the distinctive fragrance of many plants [7]. The essential 

constituents of orange peel oil include terpenes such as (carveol, carvone, menthol, perillyl 

alcohol
 
and perillaldehyde ) (Fig.1). Citrus, in addition to providing an ample supply of vitamin 

C, folic acid, potassium, and pectin, contains a host of active phytochemicals. The mutagenicity-

reducing activity per weight of peels of citrus fruits was considerably higher than that of their 

juices.  The two main compositional differences between peel and juice components are that the 

peel contains a higher concentration of ascorbic acid than the juice, and that the peel also 

contains higher concentrations of active components (d-limonene, hesperidin, naringin, and 

auraptene) than do the juice and pulp.[8]. D-Limonene, which comprises > 90% of citrus peel 

oil, has demonstrated chemopreventive activity against a variety of chemically induced rodent 

cancers[8].  

 

 

 

 

 

 

 

 

 

 

 

 

                                       (Fig. 1) components of orange peels 
 

The aims of this study were to know the significant important of orange peels as diet and the 

antimicrobial effect of oil extract on some pathogenic organisms.  
 

Material and methods  
Plant material: The plant material used in this study consists of orange peels which were 

collected from the orange market. It was dried and grounded into fine powder for further use.  
 

Oil extract:  Orange peels were extracted with petroleum ether for 48 hours using soxhlet 

equipment and then solvent was evaporated using rotary evaporator. Oil extract was stored in 

deep freezing.   
 

Test microorganisms: Ten microorganisms were used in this study: E. coli, P. fluorescens, P. 

aeruginosa, K. pneumonia, A. hydrophila, P. spp., E. feacialis, S. aureus, C. albicans, Listeria 

spp. These strains were obtained from biotechnology and genetic engineering institute.    
 

Detection of some Chemical Compound in   orange peel 
A- Alkaloid test 

     Dragendorff reagent was used for alkaloids detection and prepared as [9] 

B-Coumarin test 
     This test was tested as [10] 
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C -Flavonoids test   

     This test was performed as [11 ] 

D-Resins, Tannins, Terpene and Steroid test    

    This test was performed as [12 ] 

E- Saponins test 
     This test was performed as [9,12] 

F- Sugar test   

     This test was performed as [13] 

G- Phenolic compound test 

This test was performed as [14] 
 

Determination of moisture/ The 2gm of orange peel powder were weighed in                                                     

porcelain crucibles with its cover and then entered into a thermal oven at 105˚C for 3.5 hours, 

after that the percentage of moisture was calculated [15]. 
 

Determination of ash/ A 2gm of orange peel powder were weighed in porcelain crucibles; the 

samples was dried in air oven at 110˚C for 15minutes, and then burned in a muffle furnace at 

550˚C. The color changed to white or gray. After cooling, the crucible percentage of ash was 

calculated [16]. 
 

Determination of sugars 

Sugars of orange peel were extracted according to [15] then the free sugar was determined using 

colorimetric method [17]. 
 

  Determination of protein     
 

Proteins were determined as [18].The percentage of the nitrogen was determined using 

kejeldahal apparatus and the percentage of protein was calculated. 
 

Determination of Phosphorus 

Different concentrations of KH2PO4 were prepared ranging between (0.2-0.6) µg/ml and 

standard curve was done then phosphorus in sample was estimated according to [18].  
 

Elements determination 

Elements that were determined include Ni, Cu, Fe, Zn, Mn, Cr, Cd, and Pb. The sample was 

prepared as [19] then the elements were determined using atomic absorption spectroscopy 

(Perken-Elmer 5000) and air-acetylene flame with hallo cathode for each element.  
 

The Antimicrobial Activity of the orange peel oil 

Antimicrobial activity was determined by the well diffusion method according to the [20]. Petri 

plates containing 20 ml of nutrient agar medium were inoculated by streaking the swab over the 

entire sterile agar surface. This streaking procedure was repeated and the plate approximately 

rotated 60 degrees each time so as to insure an even distribution of inoculums. Wells were cut 

into the agar and 100µl of the orange peel oil were in different concentrations (100, 50, 25. 12.5) 

mg/ml. The inoculums size was adjusted so as to deliver final inoculums of approximately 

1.5×10
7
 colony-forming units (CFU)/ml. Incubation was performed at 37°C for 24 hours. The 

assessment of antibacterial activity was based on measurement of the diameter of the inhibition 

zone formed around the well.  
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Results  
Oil of orange peel was extracted with petroleum ether for 48 hours which resulted in 13.21% 

fixed oil. In addition detection of chemical constituents in orange peels showed that it contains: 

saponins, alkaloids, tannins, flavonoids, sugars, resins, terpenes, and phenolic compounds but 

does not contain coumarins and steroids (Table 1). Also the chemical compositions in orange 

peels were determined as dry matter basis (Table 2). Elements in orange peels were analyzed-

using AAS technique (Table3).Nine elements (Fe, Mn, Zn, Ni, Cu, Cr, Pb, and Cd) were 

detected and their concentrations determined using AAS technique except phosphorus, which 

was determined by a colorimetric method. The oil of orange peels was diluted in DMSO solvent 

and was prepared different concentrations then tested against pneumonia than other 

microorganism. microorganism; the results are shown in (Table 4). The oil extract was more 

effective against Aeromonas hydrophila and Klebsilla 
 

(Table 1)Chemical compounds of orange peel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           (Table 2) chemical 

components of orange peels 

 

 

 

 

 

 

 

 

 

 

 

 

Chemical constituents Reagents Detection  

indicator 

Results 

Alkaloids Dragendorff    Orange spots + 

            Coumarins Filter paper saturated 

with dil.NaOH 

Yellow–green   

fluorescence 

under uv. 

      _ 

Flavonoids 50%ethanol+50%NaOH Yellow color + 

Resins 95%ethanol+4%HCl Turbidity + 

 

Saponins 

Shaking the extract         

vigorously 

Foaming 

remaining for 

long time 

 

+ 

           HgCl2 White precipitate  

Sugars Benedect &Fehling Red precipitate + 

           Tannins          1% lead acetate White mucilage 

precipitate 

+ 

Phenolic compounds 1% FeCl3 Green color + 

Terpenes Chloroform+glacial     

acetic acid 

Brown color + 

Steroids - - 

Component Percentage (%) 

Ash 5.34 

Moisture 11.86 

Protein 4 

Sugar 23.8 
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(Table 3) Elements in orange peels 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 

                                      

 

                                     (Table 4) Effect of orange peel oil on the microorganism                                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Discussion  
The results indicated that orange peels of citrus spp. are a good source of oil. Also the presence 

of active ingredients in orange peels makes it useful in folk medicine to treat many diseases. 

Orange peel extract is an all-natural product and its safety has been evaluated [21]. In fact orange 

peel extract has been used in cancer studies for many years with no adverse effects [2]. The 

chemical compositions in orange peels used made it possible to use in herbal medicine for the 

treatment of many diseases [22]. D-Limonene terpene is derived from the peels of citrus fruits, it 

is a cyclic monoterpene, Patients use this supplement to prevent and treat cancer [23]. Much 

research has been focused on the potential use of flavonoids (in citrus and tea) as inhibitors of 

neoplastic transformation and as free radical scavengers to prevent oxidative skin damage [22].         

The oil extract showed antibacterial activity towards gram Gram-positive bacteria (Aeromonas 

hydrophila, Enterococcus feacalis, Staphylococcus aureus, Listeria spp.) and Gram negative 

 

Mineral elements 

Concentration                                   

(µg/ml) 

  Iron                (Fe) 125 

  Ma(nganese   (Mn) 88 

 Zinc             (Zn) 13 

Nickel          (Ni) 1.6 

Copper        (Cu) 1.3 

Chromium  (Cr) 1.2 

Lead           (Pb) 0.25 

           Cadmium   (Cd)  0.11 

         Phosphorus    (P) 0.2% 

Inhibition zones (mm) 

Concentration of oil (mg/ ml) 

 100 50 25 12.5 

Ecshericia coli 0 0 0 0 

Psudomonas  fluorescens 13 12 0 0 

Psudomonas aeruginosa 0 0 0 0 

Klebsilla  pneumonia 16 14 13 12 

Aeromonas hydrophila 18 17 15 14 

Proteus spp. 15 14 0 12 

Enterococcus feacalis 14 13 12 11 

Staphylococcus aureus 12 11 0 0 

Candida albicans 13 0 13 0 

Listeria spp. 14 13 0 0 
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bacteria (E.coli, P. fluorescens, P. aerugenosa,  Klebsilla  pneumonia, Proteus spp.) as well as 

the fungi ( Candidia albicans  ). The resistance may be due to the permeability barrier provided 

by the cell wall or to the membrane accumulation mechanism [24]. In this study showed that 

orange peels contain useful elements which human body required such as iron, manganese and 

nickel and less harmful element like cadmium and lead. Nutritional assessment is important in 

every patient. Malnutrition is a common problem worldwide, and in developed in countries. 

Various studies have shown that patients may have evidence, not only of protein-calorie 

malnutrition, but also of vitamin and mineral deficiencies, especially after major surgery or 

chronic illness.  Iron is an essential element in humans, being the central ion in heam. Iron 

deficiency causes a failure of heam synthesis, leading to anemia [25]. Copper is an essential trace 

metal which is a component of a wide range of intracellular metalloenzymes, including 

cytochrome oxidase, superoxide dismutase, tyrosinase, dopamine hydroxylase and lysyl oxidase. 

Copper deficiency lead to bone diseases [25]. zinc is an essential element present in over 200 

metalloprotein. Zinc deficiency causes characteristic skin rash and hair loss, wound breakdown 

and delayed healing. [25]. Aluminum, arsenic, antimony ,boron, bromine, cadmium, cesium, 

germanium, lead, mercury, silver, strontium, Without known nutritional function but toxic in, 

excess.[26]. Phosphorus contributed in bone formation, energy metabolism, and nucleic acid 

metabolism. [27]. 
 

References  
1. Harris G. (2001).Proton Pump Inhibitor Use and Barriers to Successful Treatment. Harris 

Interactive / Acuity Health. Group Availableat.                                     

www.businesswire.com/webbox/bw.020501/210362364.htm: Accessed Aug.21, 2001.  

2. Vigushin D.M., Poon G.K., and Boddy A. (1998). Phase I and pharmacokinetic study of D-

limonene in patients with advanced cancer. Cancer Research Campaign Phase I/II Clinical 

Trials Committee. Cancer Chemother Pharmacol.. 42:111-117. 

3. Nakaizumi A., Baba M., Uehara H., Iishi H., and    Tatsuta M.(1997). D-Limonene inhibits N-

nitrosobis (2 oxopropyl) amine induced hamster pancreatic carcinogenesis. Cancer Lett..  117: 

99-103.   

4. Kawamori T., Tanaka T., Hirose Y., Ohnishi M., and Mori H. (1996).Inhibitory effects of d-

limonene on the development of colonic aberrant crypt foci induced by azoxymethane in F344 

rats. Carcinogenesis.; 17:369-372. 

5. Giri R.K., Parija T., Das B.R. (1999). D-limonene chemoprevention of hepatocarcinogenesis 

in AKR mice: inhibition of c-jun and c-myc. Oncol Rep.6:1123-1127. 

6. Yano H., Tatsuta M., Iishi H., Baba M., Sakai N., and Uedo N. (1999).Attenuation by d-

limonene of sodium chloride-enhanced gastric carcinogenesis induced by N-methyl-N’-nitro-N 

nitrosoguanidine in Wistar rats. Int J Cancer. 82:665-668. 

7. Pamela L. and Crowell (1999).Prevention Therapy of Cancer by Dietary Monoterpenes.
 

Journal of Nutrition; 129:775-778. 

8. Hakim I. A. and Harris R. B. 2001. Joint effects of citrus peel use and black tea intake on the 

risk of squamous cell carcinoma of the skin. Dermatology. 1:3.  

9. Cannell, R.J.P. (1998). Natural Product Isolation. Humana Press, New   Jersey, U.K.  

10. Geisman, T.A. (1962) Chemistry of Flavonoid Compounds. Macmillan Co., New York. 

11. Jaffer, H.J.; Mohmod, M.J.; Jawad, A.M.; Naji, A. and Al Naib, A.   (1983). Phytochemical 

and Biological Screenin of Some Iraqi Plant. Fitoterupia, LIX: 299. 

12. Shihata, I.M. (1951). A pharmacological study of Anagaltis arvensis. Msc. Thesis, faculty of 

Vet.Med.Cairo University, Egypt. 



Journal of Kerbala University , Vol. 7 No.2 Scientific . 2009 
 

 39 

 

13. Stahl, E. (1969). Thin-layer Chromatography: A laboratory Handbook, 2
nd.

 ed., Springer-

Verlag Berlin. 

14. Harborne, J.B. (1973). Phytochemical Methods, Champan and Hall, London. 

15. Dalaly, B.K. and Al-Hakim, S.H. (1987). Food Analysis. Ministry of Higher Education and 

Scientific Research, Mousil University. (In Arabic) 

16. Association of Official Analytical Chemists (AOAC). (1980).Official Methods of Analysis: 

3
rd

 ed. Washington D.C. 

17. Dubois, M.; Gilles, K.A.; Hamilton, J.K.; Reberse P.A. and smith, F. (1956). Colorimetric 

Method for Determination of Sugers. Anal. Chem.  28:350-356. 

18. Ryan, J.; Gararbet, S.; Harmsen, K.and Rashid, A.(1996). A Soil and Plant Analysis: 

Manual  adapted for the west Asia and North Africa region. ICARDA, Syria. 

   19. Page, A.L.(1982). Method of Soil Analysis. Chemical and microbiology properties. Part 2, 

Madison, Wisconisn. 

20. Barry, A.L. (1976). The Antimicrobic Susceptiblity Test: Principles and Practices. Lea and 

Febiger, Philadelphia. 

21. Evanepoel P. (2001) Alteration in digestion and absorption of nutrients during profound acid 

suppression. Baillieres Best Pract Res Clin Gastroenterol. 15:539-551.  

22. McGarvey D. J., and Croteau R.(1995).  Terpenoid metabolism. Plant Cell ;7:1015-1026.  

23. Vigushin D.M., Phase I and pharmacokinetic study of d-limonene in patients with advanced 

cancer. Cancer Chemother Pharmacol 1998;42:111-7. 

24. Abu-Shanab, B.; Adwan, G.; Abu-Safiya, D.; Jarrar, N; and Adwan, K. (2004). Antibacterial 

activities of some plant extracts utilized in popular medicine in Palestine. Truk. J. Biol. 

28:99-102. 

25. Gaw A., Cown R. A.., Denis St. J. O´Reilly, Stewart M. J., and Shepherd J. 1999.Clinical 

BioChemistry. 2
nd

 ed., New York. 

26. Murray R. K., Granner D. K., Mayes P. A., Rodwell V.W.  (2003). Harper’s Illustrated 

Biochemistry. 26 ed. McGraw-Hill Companies, Inc.  

27.  Koolman J.,and Roehm K.H. (2005). Color Atlas of biochemistry. 2
nd

 ed., Koolman. 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9654110&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9654110&dopt=Abstract

