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This study was conducted in the graduate laboratories of the Department of 

Food Science at the College of Agriculture and the Chemistry Department at the 

College of Education for Pure Sciences at the University of Tikrit and included 

the extraction of carotenoids pigments from citrus peel (Turkish orange peel, 

Iraqi orange peel, Turkish Tangerine peel, Iraqi Tangerine peel , Iraqi Bitter 

orange peel). The study showed that the Turkish orange peel was characterized 

by moisture, ash, protein, fat and carbohydrates by 72.5%, 4.6%, 5.7%, 0.26% 

and 16.58%, respectively. While Iraqi orange peel in its carbohydrate content 

was 19.24%. The Turkish orange peel was the best in the extraction of dyes 

compared to the rest of the samples by carotenoids of  3.57 mg /L. The 

petroleum ether was distinguished on both distilled water and ethanol in 

extraction. The results showed. also the extraction ratio (10: 1) (weight: volume) 

at 30 ° C and 72 ° extraction time and only two extraction times, all IR, UV and 

HPLC techniques were used to diagnose dyes and identify substances in citrus 

peel extracts, and to use some chemical reagents to diagnose the active 

compounds found in these extracts and all samples studied. It was found that the 

retention percentage of the organic extract in dyes increased in the neutral and 

basal medium and increased the degradation of dyes in the acid medium. The 

highest retention rate of 98.57% was recorded at pH 7. The results showed that 

the use of natural antioxidant alpha-tocopherol was better than the use of 

industrial antioxidant BHT In the conservation of pigments, and showed the 

diagnosis of organic extracts, alcohol and water technology HPLC contain: 

apo-B-cartene-10-ols, Dihdroxy epoxides, 10 -apo-B-cartene-10-als, -10)  
apo-B-cartene-10-al, 8-apo-B-cartene-10-Ol, Zeaxanthin, B-cryptoxathin) -8  
  The use of HPLC showed that the organic extract is the highest in the 

percentage of  for containing these pigments. Some chemical reagents showed 

that the three extracts (organic, water, alcoholic) were contained in the studied 

samples: (Flavonoids, steroids, phenols, resins, alkaloids, Saponins , tannins, 

volatile oils, Comarin  and GIycosides). 

 

 استخلاص صبغات الكاروتينويدات من قشور الحمضيات ودراسة خواصها الوظيفية
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قسببم علببوم اةغذيببة فببر كليببة الزراعببة تقسببم  /هببذا ال را ببة فببر م  رببرا  ال را ببا  العليبباأجريببت 
تتضبببببمات ا ببببب     صبببببروا  تكريبببببت  الكيميببببباء فبببببر كليبببببة ال رفيبببببة للعلبببببوم ال بببببرفة فبببببر جامعبببببة 

قشببور ال لاكببر العراقببر  قشببور الررت ببا   ال ركببر ا  مببق قشببور الحمضببيا  اقشببور الررت ببا  ويب الكارتتيا
تميبز قشبور الررت با  ال ركبر فبر  قشور الابارج  العراقبر( تفيابت ال را بة العراقر ور ال لاكر قش ال ركر 

ت % 5.7ت% 4.6ت %72.5 ق تالببب هق تالكرفوهيببب را   الاسببب  الربببرتتيالرطوفبببة تالرمبببا  ت مح بببواا مبببق 
مبببببق  اقشبببببور الررت بببببا  العراقبببببر فبببببر مح واهببببب  تميبببببز فبببببر  بببببيق  % علبببببو ال بببببوالر. 16.58ت 0.26%
ت كاجببت قشببور الررت ببا  ال ركببر اةفضببص فببر ا بب     ال ببروا   .%  19.24 را  باسببرة الكرفوهيبب

                                                           
1 The research is based on a master's thesis for the first researcher. 
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يثبر الر رتلبر علبو كبص مبق الاتتميبز  ل بر ملوم/ 3.57بلوبت  ا م ارجبة مبع  باقر العيابا  باسبرة كارتتياب
(  10:1جسببرة الا بب     ا تمييببز تأظهببر  الا بباذ  كببذل  فببر الا بب      المبباء الم  ببر تانيثبباجو 

مببببق  مببببرتيق علببببو الاق  ببببار ت بببباعة  72 ا بببب    م تمبببب   ° 30 رجببببة  ببببرار  عابببب  اتزن:  جببببم( 
المبوا  تح ي  ت  فر تش يص ال روا   HPLC ت U.V ت IR ت ايا  ا جميع ا    مت الا      

شببب يص ا ببب   ام  عبببا الكواشبببئ الكيمياذيبببة فبببر تت   الموجبببو   فبببر مس  ل بببا  قشبببور الحمضبببيا  
ن جسببرة ا  عببا  أتجب  ت  تلجميببع العيابا  الم رت ببة. المركربا  الععالببة الموجبو   فببر  هبذا المس  ل ببا 

الاجحبب   لل ببروا  فببر  زيببا  المسبب  لص العضببول  ال ببروا  تببز ا  فببر الو ببا الم عببا   تال اعبب ل ت 
  كمببا  7 عابب  الببرقم الهيبب رتجيار% 98.57علببو جسببرة ا  عببا  م بب ارها أ الو ببا الحامضببر تقبب   ببجلت 

توكبوفيرت  هبو افضبص مبق ا ب   ام مضبا   -لعباةن ا    ام مضا  اةكسب   ال ريعبر اأأظهر  الا اذ  
المس  ل بببا  العضبببوية ال بببروا   تاظهبببر تشببب يص فبببر المحافعبببة علبببو  BHTاةكسببب   ال بببااعر 

 :علو ا  واذها HPLCتالكحولية تالماذية ب  اية 
-apo-B-cartene-10-ols, Dihdroxy epoxides, 10, -apo-B-cartene-10-

als10)8-apo-B-cartene-10-al, 8-apo-B-cartene-10-Ol, Zeaxanthin ,  B-

cryptoxathin)    ت ايةHPLC  فر جسرة ا  واذه علو  علولاالمس  لص العضول هو ا  فأظهر  ان
العضببوية  الماذيببة  هببذا ال ببروا   فببأظهر  ج بباذ  الكواشببئ الكيمياذيببة ا  ببواء المس  ل ببا  الث  ببة ا

الراتاجبببا   العيابببولا   السببب رتي ا   الع فوجبببا    ال رفيابببا  الكحوليبببة( فبببر العيابببا  الم رت بببة علبببو: ا
  .(الك يكو ي ا   الكومارياا   الزيو  ال يار   ال اجياا   ال ابوجيا    ال لوي ا  

 
Introduction: 

The residues of manufacture of citrus impose a heavy problems on food  factories and cause 

numerous environmental problems because it form(45 – 50%) of the weight of the original citrus 

and the peels form about 30% of the total weight (Shukla et al., 2015). 

The researchers found that peels have a better biologic activity than other parts of citrus and 

they are used in food products such as jelly as natural addition also used as antioxidant, in recent 

day the researchers  increase their interest in natural sources of biologically active compounds and 

Functional foods. (Shukla etal.,2015,Sharma and  Moon, 2009). Citrus fruit belongs to the Rutaceae 

family and consists of 140 species. 

Many species include orange, tangerine, lemon, grapefruit, and other citrus (Kamal et al., 

2011).They are rich sources of ascorbic acid (vitamin C), other organic acids, and citrus are used 

primarily fresh In the concentrated juice industry and by-products of citrus fruits include peels , 

pulp and seeds are rich in dietary fiber, phenolic compounds, carotenoids, flavonoids, aromatic oils 

and others (Hue, 1999). Global production of citrus fruits reached about 82 million tons during 

2009-2010. Orange production reached 50 million tons (US Department of Agriculture, 2010). 34% 

is used in juice production and the proportion of fruit crusts as secondary products is about 44% (Li, 

2006). Peels are divided into epoicarp (internal), flavedo (External Colored Terminal) and albedo. 

The peels contain , phenols, amino acids, essential oils, carotenoids, pectin, flavonoids, sugars, 

vitamins and minerals and  makes them protective against many diseases (Wang et al., 2014). Citrus 

peels have the most complex carotenoids compared with other fruits and are also characterized by 

high content of epoxides and flavonoids and constitute 70% of total carotenoids (Bailey and Curl, 

1961). Extract from peels are used to treat diabetes, cardiovascular disease, stroke, ophthalmology, 

dermatitis and lung cancer. The reduction of clinical risk is reduced total cholesterol, triglyceride, 

high cholesterol and low density lipoprotein (LDL). Citrus peel is a major source of vitamin C, 

which is an organic acid dissolved in water and anti-oxidant. (Cioroi: 2007,  Hacizevki ,2009).  

Oranges are the most productive citrus and 33% of the total production is processed artificially. 

This leads to the production of 15 million tons of secondary residues consisting of (peel - membrane 

- juice vesicles - seeds), a good source for the extraction of pigments such as carotenoids, pectin, 
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etc, and industrial treatments were very important to find new ways to benefit from waste and 

increase profit and disposal of environmental pollution and also useful as food additives and in 

medicine and pharmaceuticals (Verontica et al., 2008). 

The purpose of the study was to extract natural dyes from citrus peel and to study their functional 

properties and their possible use as additives with certain foods . 

 

Materials and methods:  

Preparation of citrus peel : 

The Iraqi and Turkish citrus were obtained from the local markets of Baghdad, Tikrit, Balad 

and Mikashifa, and were washed then peeled and dried at laboratory temperature (25 – 30° C). The 

dried peels were then grinded by the laboratory mill, then sifted with a 1 mm sieve to obtain 

homogeneous powder and then stored in sealed glass containers in a dry place until use according to 

Shukla et al., (2015). 

  

Preparation of organic extract: 
The organic extract was prepared according to Alwan (2017) by stirring 20 g of dried 

powder with 200 ml of petroleum ether (concentration of 40 – 60%) for 72 hours using the 

magnetic stirrer. The extraction solution was filtered using Whatman NO .1.  filter paper and the 

filtrate was concentrated by rotary evaporator. The extract stored in dark containers in a cool dry 

place until use. 

 
Preparation of the alcoholic extract: 

The alcoholic extract was prepared according to the method of Alwan (2017) by mixing 20 

gm of dried powder with 200 ml of ethanol (concentration of 95%) for 72 hours using the magnetic 

stirrer. The solution was filtered using Whatman NO .1.  filter paper and the filtrate was 

concentrated by rotary evaporator, the extract stored in dark containers in a cool dry place until use. 

 

Preparation of the water extract: 

The water extract prepared according to Hernandezi et al., (1994) by mixing dried 20 gm of 

powder with 200 ml distilled water for 72 hours using the magnetic stirrer, after that the solution 

was sprayed with several layers of medical gauze to remove plankton, and then the solution was 

filtered using Whatman NO .1. The excess solvent was disposed of by rotary evaporator, the extract 

was then stored in dark containers at a cool dry place until use. 

 

Determination of optimal solvent:  

Several solvents were used in the extraction of dyes (petroleum ether, distilled water and 

ethanol) and the weight of the resulting dye were calculated and the quality of pigments for the best 

sample were determined by HPLC device (Veronticaics et al., 2008). 

  

Estimation of optimal temperature: 

Different temperatures ranging from 10 up to 40° Cwere used in the extraction process, the 

solvent selected in the preceding paragraph was used , the quantities produced on these different 

temperature were then calculated to determine the optimum temperature. 

 

Determination of optimal extraction time: 

Different times ranged from 12-96 hours were used in the extracting process by the weight 

of the pigments extracted for each period were calculated using optimum condition. The extraction 

was carried out according to the circumstances specified previously. 

 

 

 



Journal Tikrit Univ. For Agri. Sci. Vol. ( 18 ) No.( 4 ) – 2018 
ISSN-1813-1646 

 

149 
 

Determination of optimal extraction ratio : 
Carotene dyes were extracted from citrus peel using petroleum ether at 30 ° C for 72 hours 

and using ratios (1:5, 1:8,1:10) (weight / volume). 

 
Determination of extraction times: 

After Estimation of determining the optimal conditions, the carotenoids was extracted 

several times for the purpose of determining the optimum number of extraction process. 

 

Determination of chemical and physical properties for citrus peels :  
The content of moisture, fat, protein , ash, and total carbohydrate were determined according 

to AOAC(2000).  

 
Diagnosis of carotenoids  by ( IR) Infra - red radiation : 

The three extracts (organic extract, water extract and alcoholic extract) were identified by 

using IR according to jabamabiraj et al., (2015). 

 

Diagnosis of carotenoids  by Ultraviolet spectrum : 

we used a wavelength of (360-460 nm) to investigate the presence of carotenoids in the 

extracts and then diagnose the carotenoids by HPLC according to Veronticas. et al (2008). 

 

Diagnosis of carotenoids  by High Pressure Liquid Chromatography(HPLC) :  

The content of carotenoids in the organic, water and alcoholic extracts of orange peel was 

determined by HPLC by injecting (3 mL) of extract into the column of the device whose mobile 

phase of acetone and water consists of (9: 1) (volume : volume ) and reading absorbance at 

wavelength 450 nm at 40 ° C and the sample passing rate of 1.5 ml / min in the instrument column 

and then separating and diagnosing the types of carotenoids and their concentration in each extract. 

The concentration of the dye was calculated as following law (Veronticaics et al., 2008). 
Sample concentration (µm /mL) = sample area / standard area x standard concentration x dilution 

factor. 

 

Diagnosis of carotenoids  by chemical reagents : 
The detection for Saponins, Phenoles, Resins, Flavones, Steroids, Terpenes, Glycosides, 

Tannins, Volatile oils, Alkaloids,and Comarines were carried out According to methods used by 

Shinata (1951), Harbone (1973), Cannell ( 1988), ALAbid (1958), Geismsan (1962), Dalali and 

AL- Hakim (1987ا  ,AL- Sheikhly et al. (1993). 

 

Stability of carotenoids pigments evaluation: 

Effect of PH Value: 1 g of powder extracted was taken from Turkish orange peel at 100% 

concentration. After a week of refrigerated storage at 4 ° C, Determined from PH (2-9) using HCl 

solution (0.1N) and NaOH (0.1N). The percentage of the retention of dyes was calculated by 

spectrophotometer at a wavelength of 450 nm from the extraction after 1 week of storage at 4 ° C. 

The percentage of pigments  retention was calculated according to (Shukla et al,2015).  

(% retentin =A2/A1 x 100) 

A1: the value of absorption before exposure 

A2: the value of absorption after exposure and storage for one   week at a  temperature of 

 4° C. 

 

Effect of oxygen : 1 g of powder extracted was  taken from Turkish orange peel at 100% 

concentration.It divided into three groups and studied the stability of the carotenoids, namely the 

control group and the organic extract powder group, which were treated with natural oxidation 
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agent (alpha-tocopherol), and the organic extract powder group with artifical antioxidant (BHT), 

And then the spectrophotometer was measured by a wavelength of 450nm. The previous operation 

was repeated for the three groups but subjected to nitrogen gas for 4 hours. and compare the results 

between them, according to (Shukla et al, 2015). 

 

Results and Discussion: 

Table (1) Main Ingredients of some Turkish and Iraqi citrus peel 
Carbohydrate 
% 

Fat 
% 

Protein 
% 

Ash 

% 
Moisture 
% 

Samples 

16. 58 0.26 05.7  4.60 072.5  orange peel 

Turkish 
19.24 0.21 05.5  4.25 070.5  orange peel 

Iraqi 

17.45 0.25 05.6  4.40 072.0  Tangerine peel 

Turkish 

618. 9 0.22 05.3  04.1  071.4  Tangerine peel 

Iraqi 

18.07 0.23 05.2  4.35 71.85 Bitter orange 

peel Iraqi 

 
Table (1) shows the chemical composition of different citrus peels. As noted the Turkish orange 

peel was higher in the percentage of moisture, ash, protein, and fat, compared to other peels. at 

72.5%, 4.6%, 5.7%. 0.26% respectively compared to other scales, also noted superiority of Iraqi 

orange peel in the Carbohydrate of 19.24 %  compared with other peels. The results close to those 

were reached by Almnai (2008), Ojha and others (2016), Asim and others (2015). the percentage of 

ash in the Turkish orange peel was 73.9%, the ash content was 4.4%, the protein content was 5.6%, 

the fat percentage was 0.28%, and the carbohydrate content in the orange peel was 

19.78%.Differences may be attributed to several factors, including variety different environmental 

conditions, as well as the method of handling or preparing these peels.  

 

optimal extraction peels types  : 

Five different types of different Turkish and Iraqi Peels were used for the purpose of 

determining the optimal  type. Figure (1)  shows the superiority of the Turkish orange peel by 3.57 

mg / L, followed by the Turkish Tangerine peel with 3.05 mg /L, (3.00) mg / L, then the Iraqi 

orange peel by (2.97) mg /L, then the Iraqi Tangerine peel by (2.88) mg /L. These results are similar 

to those of Shukla et al., (2015), Wilaf et al., (2015), chairman (2016). Of carotene was 3.56 mg / L, 

3.18 mg / L, 3.10 mg / L, 3.00 mg / L, 2.92 mg /L. In Turkish orange peel, Tangerine peel Turkish , 

Iraqi orange peel, Iraqi Bitter orange peel, Iraqi Tangerine peel, Respectively, and were lower in the 

studied samples because of the different method of preparation of peels and the method and 

conditions of extraction. 
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Figure (1) Percentage of carotene (mg /L) in different types of citrus peel at 30 ° C 

and 72 hours extraction  

 

Determination of optimal solvent extraction: 

 Figure (2) shows the results of the extraction using several types of solvents. It pointed out that 

ether is better than distilled water and ethanol. the extraction percentage was 15.65 mg / L of 

petroleum ether and 6.81 mg / L for distilled water and 15.35 mg / L for ethanol. This difference is 

due to the polarity of solvents used for extraction. Results with Das and Bera (2013). indicated that 

the extraction ratio in petroleum ether ranging (4.28 ± 20.35) mg/L,  and in distilled water the 

extraction rate has increased  ( 5.21  ± 10.45) , and in ethanol the extraction rate has increased 

(5.11±20.29) mg/L in Turkish orange peel. 

 

 

Figure (2) Effect of solvent type on pigment extraction from Turkish orange  

Peel 

 

 

Determination of optimal extraction temperatures: 
Figure (3) shows the effect of different temperatures on the extraction ratio of the 

carotenoids of the Turkish orange peel, where the high absorption is observed with high 

temperatures and the temperature of 30 ° C, as the optimal temperature in the extraction process. 

While the high temperature recovery from 40 ° C and exposure to light leads to the decay of 

carotene and this leads to the reduction of the effectiveness of the biologics and the breakdown of 

parts of the tissue, although the heat facilitates the arrival of the solvent to all parts of the fabric. 
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Aman et al., (2005). at low temperatures (30,20,10 ° C) the carotene extraction ratio was very low 

and then increased at 40 ° C with a carotene (1.92 mg / L). It is higher than carotene extracted from 

Turkish orange peel (1.78 mg / L). therefore, the optimal temperature of the extraction represents an 

important step in obtaining the largest amount of carotene with the least damage. (wang, 2006, 

schethinia , et al., 2013). 

 

 
 

Figure (3) Effect of different  temperatures  on carotene from Turkish orange peel at 

30 ° C and within 72 hours extracted by petroleum ether 

Determination of optimal extraction time: 

Figure (4) shows the effect of extracting time on the extraction ratio of the Turkish orange 

peel using petroleum ether. The optical density was measured along a wavelength of 450 nm for the 

extract and 72 hours were determined, which is optimal in extracting the highest percentage of 

carotenoids. As Calvo et al., (2007) point out, in increasing time, the beta-carotene is converted 

from all-trans to cis-isomers, causing changes in the composition of pigments and the appearance of 

new compounds that may be harmful to human health. 

 

 
 

Figure (4) Effect of using different times in extraction from Turkish orange peel 

Optimal extraction ratio : 

Figure (5) shows the effect of extraction ratio (powder: solvent) on the efficiency of extracting 

carotenoids from Turkish orange peel. The figure shows that the ratio (5: 1) was 15.28 mg / L, as 

compared to 8: 1 (15.37 mg / L, compared to 10: 1) of 15.65 mg / L. The ratio of the solvent 

     10                  20                   30                   40  

Temperatures 

12                   24                 48                  72                  96         

Time (hours) 
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gradually. Tan et al., (2011), and the results agreed with Das and Bera (2013). pointed out that the 

ratio of extraction (5: 1) gave the ratio of (5.63 ±20.11) mg / L and the ratio of extraction (8: 1) 

gave the ratio of (4.88  ±20.71) mg / L, and the extraction ratio (10: 1) gave the ratio of (5.46± 

20.82 )mg / L in the best sample of Turkish orange peel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (5) Effect of solvent extraction volume in carotene ratio of Turkish orange peel at 

30 ° C and 72 hours extraction 

 

Determine the optimal extraction times: 

Figure (6) shows the number of extraction times in the extraction efficiency of carotenoids, showing 

the high percentage of extraction by increasing the number of extraction times for three, where the 

percentage of (15.36) mg / L in the first phase of extraction and in the second phase gave the 

proportion of pigments (15.66) mg / In the third phase, the percentage of pigments was (15.94) mg / 

L. The results show that the difference is small between the first and second extraction stages. The 

results were agreed with Norshazila et al ., (2017). Which indicated that in the first phase the 

extraction rate was(4.63 ±17.64) mg / L, in the second phase it was(5.64 ±18.55) mg / L, and in the 

third phase was (4.88±20.49) mg / L. Therefore, only two times of extraction was economically 

significant, as it represented a reduction in both the amount of solvent and the time of extraction for 

the consumer. 

 

Figure (6) The effect of the number of extractions in the amount of carotenoids (mg /L) Using 

the petroleum ether at 30 ° C and within 72 hours extraction extracted from the Turkish 

orange peel 

 



Journal Tikrit Univ. For Agri. Sci. Vol. ( 18 ) No.( 4 ) – 2018 
ISSN-1813-1646 

 

154 
 

Detection of carotenoids  by (IR)device : 

Figures(7), (8), and (9) illustrate the FT-IR detection patterns using the IR spectra, the infrared has 

an important role in the detection and identification of the structure of organic molecules complex 

structure and give information only on the functional groups characteristic, using a very small 

sample which is a quick analysis of the diagnosis and ensure the presence of carotenoids. 

 

 
 

Figure (7) IR- Infra Organic of Turkish orange peel extract 

The spectral chart in (400-4000 )cm -1 for infrared of the organic extract showed that it contains 

several overlays of CH3 and CH2. The organic extract of the Turkish orange peel showed that in the 

package 761.83 the presence of abo -carotenoids and carotenoids and 1375.1 indicates that The 

main hydrocarbon series is( C-C) stretch, and in the package 1460.01 showed that it contains 

several overlays of CH3 and CH2. and in package (1735.81) contains C=O, C=C , and in the last 

packets indicate the presence of a group of  2950.89 – 921.962 –2852.52 -2231.49ا  )  aromatic 

compounds with strong tensile strength in addition to the aldehyde group. 

 

Figure (8) IR- Infra alcoholic of Turkish orange peel extract 

Figure (8)showed the infrared spectral pattern of the alcoholic extract of the Turkish orange 

peel  and the figure showed the complex nature of the compounds examined and its containment in 

beams (604.64-777.26) on abo-carotenoids and carotenoids in bulk and containing it in bundle on 

(C-C) In package ( 817.7 - 862.12)   , and in package 1057.88  content group of  nitro N-H stretch , 

and in package 1265.74 (C=C) ,and in package C=O, C=C (1629.74-1725.21) they are the main 

hydrocarbons and tensile compounds in pack ( 391.593 -2929.67) are aromatic compounds. 
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Figure (9)  IR- Infra of water Turkish orange peel extract 

Figure (9) shows the spectral pattern of the water extract of the Turkish orange peel, where a 

number of adsorption peaks are observed indicating the complex nature of the compounds in it. The 

large and intensive peaks indicate the absorption of the water molecules produced in the bonds, abo-

carotenoids at 762.29 in C = O stretch and 829.33 in C= C in the two packages (563.18 - 588.25) 

and containing C=O, C=C, which are the main hydrocarbons in package( -1604.66 -1669.28- 
1332.72 1812.96) and the aromatic aliphatic compounds in the packages (2380.96 - 3113.86 - 

3297.08). According to Tomas et al.,(2001). 

**Note that the results were compared with a standard model. 

 

Detection of carotenoids  by (HPLC)Technology in Turkish orange peel: 

 

Table (2)  HPLC analysis of Stander carotenoids for Turkish orange peel 

Area 
Retention 

time(min) 

Subject in Concentration 

25 mg/ml 
106244 1.65 10-apo-B-carotene-10-als 
124546 2.48 10-apo-B-carotene-10-ols 
190244 4.09 Dihdroxy epoxides 

92136 5.04 8-apo-B-carotene-10-al 
141432 5.96 8-apo-B-carotene10-Ol 
93939 6.75 Zeaxanthin 

114676 7.45 B-cryptoxathin 
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Table (3) Diagnosis carotenoids organic extract in Turkish orange peel by device (HPLC) 
PEAK Time (min) Area Conc. 

1 1.697 167923 10.4791 
2 2.495 266401 16.6245 

3 4.138 120574 7.5243 
4 5.038 176685 11.0259 

5 6.008 246572 15.3871 

6 6.737 164192 10.2462 

7 7.457 100585 6.2769 

 

 
Figure (10)  HPLC analysis of organic  Turkish orange peel extract 

 
 

Figure(11) HPLC analysis of alcoholic Turkish orange peel extract 
The major pigments and peaks appearing in the alcoholic extract correspond to short-chain 

(abo-carotene )dyes  at the time (1.69 and 2.49) min and concentrations (102.04-193.47). It is 

derived from beta-carotene (10 -apo - B - carotene - 10 - als ,  and 10 -  apo - B - carotene -10 –ols) 

, which is (1,1dimethyl, 2 methyl, 2-cyclohexenal) also derivatives  from beta-carotene is (8 - apo - 

B - carotene - 10 - al, 8 - apo- B-carotene - 10 – Ol), which is: (1,1 dimethy l, 2 methy, 3, prop – 2 

cyclohexenel) and at time (5.03and 6.00) min .the vehicles respectively are concentrations(322.94-

365.96) was also found in time(7.45, 4.13), and 6.73 min  Concentrations  respectively are (162.18- 

133.67 – 136.80), the following compounds are : Dihydroxy epoxides. Zeaxanthin,  and B – 

cryptoxathin . 
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Table (4) Diagnosis carotenoids alcoholic extract in Turkish orange peel by device (HPLC) 
PEAK Time (min) Area Conc. 

1 1.697 167923 5.1627 

2 2.495 266401 11.4751 

3 4.138 120574 12.1109 

4 5.038 176685 16.0569 

5 6.008 246572 21.7509 

6 6.737 164192 7.2558 

7 7.457 100585 7.4691 

 

 
 

Figure (12) HPLC analysis of water  Turkish orange peel extract 
The main pigments in the water extract also correspond to short pigments( apo-carotene) 

dyes  at the time (1.69 and 2.49) min and concentrations(15.93-14.37), It is derived from beta-

carotene (10- apo-B-cartene-10-als and 10- apo-B-cartene-10-ols), which is (1,1 dimethyl, 2 methyl, 

2-cyclohexenal) and also derived from beta-carotene (8- apo-B-carotene-10-al, 8-apo-B-carotene-

10-ol) , and at time (6.00 and 5.03) min in the two concentrations (110.85 – 72.33)  which is : 
(1,1dimethyl, 2 methy, 3, prop-2 cyclohexenel) .also found at time (6.73, 4.03 and 7.45) min and in 

concentrations (132.7- 36.6- 61.31). The following compounds are Dihydroxy epoxides Zeaxanthin 

and B-cryptoxathin  .  
Table (5) Diagnosis carotenoids water extract in Turkish orange peel by device (HPLC) 

PEAK Time (min) Area Conc. 

1 1.697 167923 2.3887 

2 2.495 266401 3.1041 
3 4.138 120574 10.8944 

4 5.038 176685 10.4262 

5 6.008 246572 24.526 

6 6.737 164192 19.501 
7 7.457 100585 12.7594 
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Figure (13) HPLC analysis Stander of Turkish orange peel 

The dyes found in the organic, alcoholic and water extracts of Turkish orange peel were 

diagnosed with HPLC and Table (6) represented the proportion and types of carotenoids in the three 

extracts. 

Table (6) Types of carotenoids and its presence in the three extracts of Turkish orange peel 
Organic 

Extract 

mg/ml 
Water Extract 

mg/ml 
Alcoholic 

Extract 

mg/ml 

 
Types of carotenoids 

395.13 14.37 102.04 10- apo-B-carotene-10-als 
534.74 15.93 193.47 10- apo-B-carotene-10_ols 

158.44 36.6 133.67 Dihdroxy epoxides 
479.41 72.33 365.96 8 -apo-B-carotene-10-al 

435.84 110.85 322.94 8 -apo-B-carotene-10-Ol 
436.96 132.7 162.18 Zeaxanthin 
219.28 61.31 136.80 B-cryptoxathin 

It is clear from the table (6) shows that the organic extract contains the highest concentration 

of these dyes compared to the  water and alcoholic extracts and figures (10), (11), (12) and (13), and 

Tables 2,3,4 and 5, The carotenes of the three extracts show that the diagnosis of the organic extract 

of Turkish orange peel using by HPLC analysis.The main pigments and peaks appearing in the 

extract correspond to Short-chain (apo-carotene) dyes and beta-carotene derivatives(10-apo-B-

carotene -10-als and 10-apo- B- carotene -10-ols),  where at time (1.69 and 2.49)min. and 

concentrations (395.13 and 534.74).which is :(1.1, dimethyl,2 methyl, 2-cyclohexenal). and also 

derived from beta-carotene ( 8-apo-B-carotene-10-al, 8-apo-B-carotene-10-Ol) which is: (1,1, 

dimethyl, 2 methy, 3, prop-2 cyclohexenel) .and at time (5.03 and 6.00) min  and in concentrations 

(479.41and435.84). It was also found that at time (6.73, 4.09 and 7.45) min and in concentrations 

(219.28, 158.44 and 436.96) the following compounds, Dihdroxy epoxides ,Zeaxanthin and B-

cryptoxathin. 
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Active compounds in citrus peel : 

 

Table (2) Detection of active compounds in  Different citrus peel 

Alcoholic 

Extract 

Water 

Extract 

Organic 

Extract Samples Reagents 

)+( 
)+( 
)+( 
)+( 
)+( 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 

1. flavones 
 

)+( 
)+( 
)+( 
)+( 
)+( 

)+( 
)+( 

(-)  
(-)  
(-)  

)+( 
)+( 

(-)  
(-)  

)+( 

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 

2. Terpenes 

)+( 
)+( 
)+( 
)+( 
)+( 

)+( 
)+( 

(-)  
(-)  

)+( 

)+( 
)+( 
)+( 
)+( 
)+( 

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
3. Steroids 

(-)  

(-)  
(-)  

)+( 
)+( 

(-)  

)+( 
)+( 
)+( 
)+( 

(-)  
(-)  
(-)  
(-)  
(-)  

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
 

4. Phenoles 

 

(-)  

(-)  
(-)  

)+( 
)+( 

(-)  

)+( 
)+( 
)+( 
)+( 

)+( 
)+( 
)+( 
)+( 
)+( 

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
 

5. Resins 

(-)  

(-)  
(-)  
(-)  
(-)  

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
 

6. Alkaloids 

(-)  )+( (-)  orange peel (Turkish)  
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Alcoholic 

Extract 

Water 

Extract 

Organic 

Extract Samples Reagents 

(-)  
(-)  
(-)  
(-)  

)+( 
)+( 
)+( 
)+( 

(-)  
(-)  
(-)  
(-)  

orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

7. Saponins  
 

(-)  

(-)  
(-)  
(-)  
(-)  

)+( 
)+( 
)+( 
)+( 
)+( 

(-)  

(-)  
(-)  
(-)  
(-)  

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
 

8. Tannins 

(-)  

(-)  
(-)  
(-)  
(-)  

(-)  

(-)  

(-)  

(-)  

(-)  

)+( 
)+( 
)+( 
)+( 
)+( 

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
 

9. volatile oils 

)+( 
)+( 
)+( 
)+( 
)+( 

)+( 
)+( 
)+( 
)+( 
)+( 

(-)  

(-)  
(-)  
(-)  
(-)  

orange peel (Turkish) 
orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 

 
 

10. comarines 

(-)  

(-)  
(-)  
(-)  
(-)  

(-)  

(-)  

(-)  

(-)  

(-)  

)+( 
)+( 
)+( 
)+( 
)+( 

orange peel (Turkish) 

orange peel( Iraqi) 

Tangerine peel(Turkish) 

Tangerine peel( Iraqi) 
Bitter orange peel(Iraqi) 

 
 

11. Glycosides 

 

(+) Indicate the presence of active substances, and (-) indicate the absence of active substances 
It noted from Table (2) shows that all samples contain flavones in the extract of alcoholic and there 

is no in the organic and water extracts and the containment of Turkish orange peel and Iraqi orange 

peel on the terpenes in the three extracts, while the table and the absence of terpenes in the organic 

and water extracts of Turkish  tangerine peel, The containment of the organic and alcoholic extracts 

on the terpenes in the Iraqi Bitter orange peel. and the results showed that all samples in the organic 

extract are free of resins, the water extract of the Turkish orange peel was free of resins and the rest 

of the samples were contained in its water extracts and the Turkish orange peel  and the Iraqi orange 

peel and the Turkish tangerine peel were not included in the alcoholic extract on the resins and 

contain the Iraqi tangerine peel on the resins in the alcoholic extract, and all samples were alkaloid-

containing in the organic and water extracts and were not found in the alcoholic extract. also, all the 

samples contain the Saponins in the water extract only and not found in the organic extract and 
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alcoholic, and not containing the organic extract in all samples on the tannins and found only in the 

water extract and in all samples and contain all the samples also on the volatile oils in the organic 

extract only and not containing in the extract water and alcoholic, and contain all the samples on the 

comarines in the water extract and the extract of alcoholic and all samples free of the comarines in 

the organic extract and contain all the samples on the glycosides n the organic extract and not found 

in the extract of water and alcoholic and these results are consistent with Sharma et al., (2014) and 

Gwacham (2015). 

Stability of the organic extract: 

 

Table (9) Effect of pH on the stability of organic extract dyes from Turkish orange peel 
Dissolution%  % Keep PH value 

45.53 54.47 2 
44.83 55.17 3 

28.58 71.42 4 

17.59 82.41 5 

9.34 90.66 6 

1.43 98.57 7 

13.05 86.95 8 

21.6 78.40 9 
 

The data in above table (9) shows that the increase in the value of pH gave an increase in the 

percentage of retention of pigments .As noted PH 7 gave the highest retention rate (98.57%) and the 

lowest percentage of dissolution in the extract and decreased retention rate reached  to 54.47%  of 

PH 2 and 78.40% of PH 9, the dissolution of pigments also decreased from 45.53 to 21.6% with 

increasing the PH. in neutral medium was keep the pigments  and  become dissolution in PH basal 

medium. This is consistent with what Point out by Shukla. et al., (2015). 
Oxygen effect: 

 

Table (10) effect of exposure to Oxygen on the stability of organic extracts of Turkish orange 

peel 
Under nitrogen gas for 4 

hours 
Exposure to air for 4 hours Transactions 

Dissolution% Keep % Dissolution% Keep %  

1. (control) 

 
6.44 93.56 7.74 92.26 

2.4 97.6 2.83 97.17 2. (alpha-tocopherol) 
2.48 97.52 2.85 97.15 3. (BHT) 

The results table (10) shows that the use of the industrial antioxidant BHT had less retention 

97.52% after exposure to nitrogen gas for 4 hours compared to the retention rate 97.6%  by using 

the natural antioxidant alpha – tocopherol ,while the retention percentage of the control sample was 

93.56% The results showed that the use of alpha-tocopherol was the best for the stability of 

pigments consistent with Shukla et al., (2015).  
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