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ABSTRACT 

The present study is to identify the chemical composition of bay leaves 

(Laurusnobilis L.) protein, oil, ash and carbohydrate which were (7.62, 8.5, 3.63, 50.83)% 

respectively.This paper reports the concentration of many minerals calcium, 

Phosphorus,Potassium,Iron,Copper Magnesium, Manganese, and Zink. Calcium and 

Magnesium have the highest concentration(377,550 mg /g) respectively, Vitamins 

concentration also determined riboflavin, ascorbic acid which were (45.33, 2, 0.90 mg/g) 

respectively. Bay oil.Was extracted from bay leaves(L.nobilis)with petroleum ether using 

Soxhlet apparatus. Bay oil showed high value in unsaturated fatty acids 55% include 

oleic,linoleic,linolenic, and saturated fatty acids 45% includelaureic, merestic, palmetic, 

stearic. The present study describe the reducing power and antioxidant activity for 

alcoholic extracts of bay leaves.rates of antioxidant activity and reducing power increases 

as the concentrate of bay leaves extract increasedwhich were (173.81%) and (75.61%) 

respectively at 5% concentration.   

INTRODUCTION 

Laurusnobilis L. belongs to the family Lauraceae, whichcomprises numerous 

aromatic and medicinal plants (21). 

Bay (L.nobilis) leaves, or Turkish laurel, is an industrial plant used in foods, drugs and 

cosmetics. The dried leaves and essential oils are used extensively in the food industry for 

seasoning of meat products, soups and fish (23).The plant is widely cultivated in Europe, 

America and in the Arabian countries, from Libya to Morocco (24).The dried leaves are 
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used extensively in cooking, and the essential oil is generally used in the flavorings 

industry (10).Leaves of this plant produce yellow oil known for many therapeutic 

indications, Leaves and their essential oil increase gastric fluid secretion and work against 

digestive disorders such as flatulent colic (28).The essential oil obtained from the leaves of 

this plant has been used for relieving hemorrhoid and rheumatic pains (51). It also has 

diuretic (6,51),antifungal (39) and antibacterial activities (46). In the study of (43) the 

main components of the essential oil were cineol (44.12%),eugenol (15.16%), sabinene 

(6.20%), 4-terpineol (3.60%),a-pinene (2.74%), methyleugenol (2.48%),a-

terpineol(2.19%) and b-pinene (2.05%) (43).Essential oils have been shown to possess 

antibacterial, antifungal, antiviral insecticidal and antioxidant properties (12).Essential oils 

are a rich source of biologically active compounds. There has been an increased interest in 

looking atantimicrobial properties of extracts from aromatic plants particularly essential 

oils (31). 

MATERIALS AND METHODS 
 
Plant materials 

Leaves of(Lauraceae)(L.nobilis)were purchase  fromBasrah local market .and dried until 

constant weigh. 

Chemicals and reagents  

All the chemicals and reagents used in this study were of analytical grade 

 
Chemical Composition 
Moisture content, crude protein, crude oil, ash content, crude fiber, total carbohydrates of 

)(L.nobilis)leaves were determined according to (4). Moisture content of leaves of bay 

plant was determined by drying samples at105 C° overnight (4). Total carbohydrates were 

obtained by subtraction of contents of the moisture, ash, oil, protein and crude fiber from 

100. 

Mineral analysis 

The mineral contents (elements) of (L.nobilis) leaves: calcium (Ca), 

magnesium(Mg), potassium (K), sodium (Na), iron (Fe), zinc (Zn), manganese (Mn) and 

copper (Cu)were determined using the atomic absorption spectrophotometer (AAS-Buck 

205), as described the methods of the Association of Official Analytical Chemists 
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(4).Phosphorus was determined calorimetrically (4). Ascorbic acid determined by titration 

(4).Riboflavin was extracted according to the method described in (4). All the 

determinations were done in duplicates. 

Oil extraction  

Bay leaves extracted by Soxhlet according to the method of (4), the fatty acid 

detected according to (2). 

Alcoholic extraction 
 

Prepared according to (20), 5 g of powdered material along with 100 ml of alcohol 

was shaken well occasionally for the first 6 h and kept undisturbed for 18 h. The liquefied 

extract thus obtained was concentrated in a vacuum pump and the percentage was 

calculated with the weight of the bay leaves powder taken. 

Determination of reducing power  
 

The reducing power of extracts from bay leaves sample was determined according 

to the method of (35). Extracts solution in methanol and water at different amounts (0.2 to 

1 mg) were mixed with 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 2.5 ml of potassium 

ferricyanide (1%). The mixture was incubated at 50°C for 20 min. After 2.5 ml of 

trichloroethanoic acidTCA (10%) was added, the mixture was centrifuged at 3000 rpm for 

10 min. Supernatant (2.5 ml) was mixed with distilled water (2.5 ml) and 0.5 ml of ferric 

chloride (0.1%) and the absorbance was measured at 700 nm. Higher absorbance of the 

reaction mixture indicates greater reducing power. 

Antioxidant activity assay  
 

The antioxidant activity analysis using ferric thiocyanate was performed according 

to the method reported by (34). 0.6 g of bay leaves sample was dissolved in 0.12 ml of 

98% ethanol, and 2.88 ml of a 2.51% linoleic acid solution in ethanol and 9 ml of a 40 

mM phosphate buffer (pH 7.0) were added. The mixture was incubated at 40°C in a 

stoppered test tube in the dark for 3 days. During the incubation, 0.1 ml aliquot was taken 

from the mixture, and diluted with 9.7 ml of 75% ethanol, followed by the addition of 0.1 

ml of 30% ammonium thiocyanate. Precisely 3 min after adding the 0.1 ml of 20 mM 

ferrous chloride in 3.5% hydrochloric acid, the absorbance of the red color was measured 
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at 500 nm. The level of lipid peroxidation inhibition by each fraction was calculated from 

the absorbance ratio to that of a blank (without any sample). 

 

RESULTS AND DISCUSSION 
 
Nutritional Composition 
 

The chemical composition of bay(L.nobilis) leaves showed in Table 1. The 

findings indicated that moisture content of leaves is 4.95% which is approach to those 

values obtained by (49),Protein content (7.62%) of leaves studied is coincided with those 

given by (49 )Whereas, crude oil of leaves studied is 8.57%.and the ash content is 3.63%, 

the crude fiber content was 24.40% , while total carbohydrates of sample investigated is 

50.83 %. 

 

 

 

 

 

 

 

 

 

 

 

Table-2 showed that ((L.nobilis) leaves contained essential minerals, Ca (377 

mg/100g), P (112 mg/100g) , K(550 mg/100g ), Fe (45 mg/100g), Cu (o.63 mg/100g), Mg 

(112mg/100g), Mn (7.313 mg/100g), Zn (2.90 mg/100g)The differences in thecomposition 

may be due to thedifferences in the locality of its growth and the stage at maturity prior to 

harvesting,A number of heavy metals such as Co, Fe, Mn, Mo,Ni, Zn, Cu are essential 

micronutrients and required for normal plant growth and development since they are 

constituents of many enzymes and other proteins in plants, Heavy metals considered 

nonessential such as Pb,Cd, Cr, Hg are potentially toxic for plants (13,40,45). 
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In the adult human body, Ca content comprises approximately 1000 g in women 

and 1200g in men. Most of it (>99%) is located in the skeleton and the teeth as 

hydroxyapatite, Theremaining Ca is found in blood, extracellular fluid, muscle and other 

tissues and cells (14).Calcium helps in regulation of musclecontraction required by 

children, pregnant and lactatingwomen for bones and teeth development (26). 

Phosphorus is an essential nutrient for the skeleton and deficiency causes rickets in 

children(38)and osteomalacia in adults (17).After oxygen, hydrogen, carbon, nitrogen and 

Ca, P is the 6th most abundant element inthe human body, A 70-kg man has 

approximately 700 g of P in his body, Around 80-85%of the P is located in the skeleton as 

hydroxyapatite (Ca10(PO4)6(OH)2), The remaining (P.) is located in extracellular fluids and 

soft tissues, mainly as a component of proteins, phospholipids, nucleotides and nucleic 

acids (11). 

High amount of potassium in the body was reported to increase iron 

utilization(1),and beneficial to people taking diuretics to control hypertension and suffer 

from excessive excretion of potassium through the body fluid (7). 

Iron issaid to be an important element in the diet of pregnantwomen, nursing 

mothers, infants convulsing patients and elderly to prevent anemia and other related 

diseases(33). 

According to theliteratures, the normal limits of Copper in plant tissues are inrange 

of 4-15 mg/kg d. wt. and between 20-100 mg/kg d.wt. are accepted toxic levels (22). 

Cu actsas a structural element in regulatory proteins and participates in 

photosynthetic electron transport, mitochondrial respiration,oxidative stress responses, cell 

wall metabolism andhormone signaling (27,42). 

Magnesium play fundamental roles in mostreactions involving phosphate transfer; 

it is believed to be essential in the structural stability of nucleic acid and intestinal 

absorption while its deficiency in man is sever ediarrhoea and migraines (5) and plays a 

role in energy production and in supporting the immune system (32). 

Manganese supports the immune system, regulates blood sugar levels and is 

involved in the production of energy and cell reproductions, It works with vitamin K to 

support blood clotting. Working with the B- complex vitamins, manganese helps to 
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control the effects of stress, Birth defects can possibly result when an expecting mother 

does not get enough ofthis important element (3). 

Zinc is said to be an essential traceelement for protein and nucleic acid synthesis 

and normalbody development (30).Zinc is known for boosting the health of the hair, it is 

believed to play a role in the proper functioning of some sense organs such as ability to 

tastes, sense and smell(36). 

Riboflavin is essential for normal development growth, reproduction, 

lactation,physical performance.It is participated in many essential biochemical oxidation – 

reduction reaction especially those yield energy (29). 

Vitamin C is an electron donor therefore a reducing agent,all known physiological 

and biochemical actions of vitamin C are due to its action as an electron donor, Ascorbic 

acid donates two electrons rom a double bond between the second and third carbons of the 

6- carbon molecule. Vitamin C is called an antioxidant because, by donating its electrons, 

it prevents other compounds from being oxidized,however by the very nature of this 

reaction, vitamin C itself is oxidized in the process (19). 
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As shown in Table 3, many fatty acids were detected in the bay leaves oils. Lauric and 

oleicacids were considered as major fatty acids followed by linoleic and palmatic, 

whilemyristic, stearicand linolenic acids were low. Results illustrate Oleic acid, the major 

monounsaturated fatty acid (35%)The increase in oleic acid content is due to the 

tricylglycerols active biosynthesis which takes place throughout fruit ripening, involving a 

fall in the relative percentage of palmitic acid content. On theother hand, the increase in 

linoleic acid content(18,5) is due to the transformation of oleic acid into linoleic acid by 

the oleatedesaturase activity which is active during triacylglycerol biosynthesis (18, 

44).The highest content of lauric acid (28.2) as important saturated fatty acid were found 

in bay leaves and the lowest value were found for myristics (0.6%). Variations in fatty 

acid composition observed in bay leaves oil might be related to both genetic factors and 

environmental conditions during the development and maturity of the fruit. These results 

are in accordance with the results of other researches (8, 25, 41). 
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Figure (1) shows the reducing power of bay(L.nobilis) leaves.The presence of 

reducers (the antioxidants) causes the conversion of the Fe3+ /ferricyanide complex to the 

ferrous form. The reducing power of all samples increased with increasing of 

concentration. The reducing power of ascorbic acid showed the highest reducing ability 

which was (218.22%) at the concentration 5 mg/ml, followed by The reducing power of 

citric acid which was (185.25%)at the same concentration reducing power of alcoholic 

extract of bay leave 173.81% at 5 mg/ml was found to be significantly higher than 

ButylatedHydroxyToluene (BHT)which was   92.11% at 5 mg/ml and α-tochopherol was 

(60.97%) at 5mg/ml.It wasreported that, the reducing properties are generally associated 

with the presence of reductones, which have been shown to exert antioxidant action by 

breaking the free radical chain by donating a hydrogen atom (47). Accordingly, might the 

bayleave contain higher amount of reduction, which could react with free radicals to 

stabilize and block radicalchain reactions. 
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Figure (2)represent The antioxidant activities of bay(L.nobilis)leaveextracted by 

ethanol comparing with artificial antioxidant BHT, α-tocopherol.The data shows that the 

antioxidativeactivities of all samples increased when the concentration are increased.  The 

antioxidative activities of ethanolic extraction and BHT was approximately equal in 

rates(75.61%) and (75.67%) followed by α- tocopherol (69.72%) at the concentrate 5 

mg/ml.  

In previous phytochemical investigations on L. nobilis leaves and fruits, different 

groups of chemicals were isolated: flavones (apigenin and luteolin) (48), flavonols 

(kaempferol, myricetin, and quercitin) (50), sesquiterpene lactones (16,37),glycosylated 

flavonoids (15). Amount of flavonoids in extracts plays a significant role in their 

antioxidative capacity. 
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 )L.nobilis(القیمة الغذائیة والفعالیة المضادة للأكسدة لورق نبات الغار

سوسن علي محمود ،آلآء غازي الھاشمي    

  الخلاصھ

الرماد والزیت وإذ بلغت نسبة كل من  البروتین (L.nobilis)درس التركیب الكیمیائي لورق الغار

  .على التوالي )%  50.83 و 3.63 و 8.5 و 7.62(والكربوھیدرات 

المنغنیز و المغنیسیومو النحاسو الحدیدو البوتاسیومو الفسفورو قدر تركیز العدید من المعادن الكالسیوم

یتامینات كما درس تركیز ف ،على التوالي)غم/ملغم  550 و 377(تركیز للكالسیوم والمغنیسیوم  أعلىوالزنك وكان 

أظھر الزیت المستخلص .على التوالي) غم /ملغم  45.33 و 2و  0.90(النیاسین وحامض الاسكوربیك و الرایبوفلافین

أما الاحماض  ،ینولینیكللواینولیك للواشملت الاولیك % 55في الاحماض الدھنیة غیر المشبعة  من ورق الغار ارتفاعاً 

وشملت الدراسة الحالیة تقدیر القوة . ستیاریكوالبالمتیك والمیرستیك والوالتي شملت اللوریك % 45الدھنیة المشبعة 

الفعالیة المضادة للأكسدة للمستخلص الكحولي لورق الغار وزیادة كل منھما بزیادة التركیز إذ بلغت و الاختزالیة

 %.5 تركیزعلى التوالي عند  %75.61و  173.81
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