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ABSTRACT 

 
Plant waste exporter of active compounds, it have a variety biological activities. The aim of research was to getting a new source, walnut 

husk was the choice were extracted then chemical methods were used to determine the content of total phenols, flavonoids and 
proanthocyanidin which amounted to 80.35%, 35.7%, 25.5%, respectively, antioxidant activity of walnut husk extract(WHE) was evaluated 

by chelating ability and reducing power, it was found the extract reducing power was 116% better than ascorbic acid 88.53% at the same 

concentration(10mg/ml),reducing power was determined compared with BHT as reference,the latest gave reducing power 30.65% to 
135.56% at concentration 10 mg/ml and 50 mg/ml while extract was more than it 85.6% to 144.4% at the same conc. The chemical 

composition of extract was 1.04%, 3.045%, 73%, 22.34%, for protein, fat, fiber and carbohydrate. These result gave evidence of the high 

content of phenols, flavoniods and proanthcyanidin relevant effective antioxidant pointing to husk of walnut as promising source to obtain 
active compounds can be used in various applications.  
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INTRODUCTION 

 

Etymologically, the word Walnut derives from the Germanic walnut and old English wealth rutu, literally 

"foreign nut" wealth meaning foreign [1]. The two  most common major species of  Walnuts are grown for their 

seeds. The persain a English Walnut and the Black Walnut. The English Walnut (Juglone regia) originated in 

Persian and the Black Walnut (J. regia) is native to eastern North American [2] A Walnut is an edible seed of 

any tree of the genus, Juglone especially the Persian as English Walnut, J. regia [3]. Walnuts have been listed 

one the 38 substances to prepare Bach flower remedies [4], akind of alternative medicine promoted for its effect 

on health. Walnut seed shell inside its green husk [3]. The Walnut fruit is enclosed in a green, leathery, fleshy 

husk. The husk is in edible, After harvested, the removal of husk reveals the wrinkly Walnut shell, which is in 

two halves. The shell is hard and encloses the kernel [5] 

The husks of Walnut contain a Juice that will realily stain anything it comes into contact with. It has been 

used as a dye for edloth [3]. The general photochemical composition of nut and their potential mechanisms of 

action that suggest their contribution to health pormation and the prevention of chronic disease [6]. Nuts also 

contain potewtially beneficial phytochemical compounds, as besides well as mutrienls [7] The tannins present 

in Walnuts act as a mordant, aiding in the dyeing process [8,9] and are usable as a dark ink or weed stain. 

Proanthocyanidin flavonoid oligomers, are comprised principally of (+) catechin and (-) epicatechin linkages 

[10]. (Pros) are also known under several others names, among the most common :OPC, pycon. Genols and 

leuko cyanidins, proanthocyanidins is a name for a class of bioflavanoids. In 193 this bioflavinoids are 

classified and referred to as vitamin P although didn’t gain official vitamin category status [11]. PAS have 

attracted considerable attention due essentially to their potential beneficial health effects [12], and their 

physical, chemical and biological activities depend largely on their chemical structure and particularly on their 
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degree of polymerization [13,14]. Proanthocyanidins are found in high concentrations from such sources as 

cranberries, grape skins, grape seeds, pine bark, lemon tree bark and hazelnut tree leaves [11]. A walnut in an 

edible seed of any tree of the genus juglone, especially the Persian is English Walnut, J. regia. Broken nutmeat 

of the eastern blak Walnut from the tree, J. nigra are alse commercially available in small quantities, as are 

foods prepared with butler nut meats from J. cinerea [3]. The aim this study to known the chemical structure of 

Iraqi Walnut husk and its bioactive compounds, phenols, flavoniods and proanthocyanidins as natural  

antioxidants.  

 

MATERIAL AND METHODS 

 

The local Walnut (husk) has been collacted during autum season of 2012 Al-Hawaman - seliamania (the 

west-north of Iraq). The fruit were manually collected, then removal husk from it handling and drying naturally, 

at shade at room temperature. Sample  was grounded into powder.  

 

2.1. Extraction: 

Applied method according to method described by [15] to 25 gm sample added 250 ml mixture of acetone 

and water (7:3) in a glass flask (scraw cab) at room temperature for 1 hr with stirring. the step of adding mixture 

of solvent repeat 3 times to complete extraction and then the mixture was filterated, then concentrated by rotary 

evaporator under reduced pressure at 38˚C until the volume become 150 ml, them,the obtained extract was put 

in separator funnel and adding 150 ml Hexane for there line with the same volume of solvent in order to remove 

oils, and them added 150 ml of Petrolum ether in stead of dichloromethane to extract (3 time also) and then 

dried in an oven at 40˚C and the extract was preserved in sterile dark bottles in a cool enviroment (4˚C)until 

further use.  

 

2.2. Determination of total phenolic content: 

The method was used as described by [16]. To a 0.5 ml (extract) 1mg/ml added 2.5 ml of a ten-fold diluted 

folin-Ciocalten̕s reagent and 2ml of 7.5% sodium carbonate solution were added before the reaction allowed 

standing for 30 min at room temperature. The absorbance was red recorded at 760 nm spectrophotometrically. 

The total phenolic compounds were determined according to gallic acid standard curve Fig (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: standard curve of gallic acid 

 

2.3. Determination of total flavonoid content: 

The flavonoids were determined by using Catechin standard curve Fig (2) and the absorbance were 

recorded at 510 nm according to a previously described method [17]. 1ml extract solution (1mg/ml) was placed 

in 10ml volumetric flask. 5ml of distilled water and 0.3ml of 5% NaNO2 solution were added. After 5 min 

0.6ml of 10% AlCl3 was added 2ml of 1M NaOH solution was added after another 5 min, and the volume was 

made up to 10ml with distilled water. The mixture was mixed thoroughly then absorbance was measured. 
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Fig. 2: standard curve of catechin 

 

2.4. Determination of proanthocyanidin(OPCs):  

The content was determined according to described method [18]. 1mg (dried extract) in 1ml methyl 

alcohol, and added to it 9ml vanillin reagent with mixing by vortex for 10 sec, then incubated at [19-21] C˚ for 

after 15 min. The absorbance was measured at 500 nm by return to standard curve of proanthocyanidin Fig (3) 

determination proanthocyanidin in extract. 

 

 
Fig. 3: standard curve of proanthocyanidin 

 

2.5. Antioxidant activity: 

The chelating ability: according to what mentioned in [19] method was described by [20] extract of walnut 

husk(10-50 mg/ml)was mixed with 0.2 ml ferric chloride of 2 Mm and 0.2 ml 8-hydroxyquinone (5mM),the 

absorbance determined after 10 min at room temperature at 562 nm. Ascorbic acid was used as reference for 

comparison. The reducing power: The method followed as described by [21]. mixed 1 ml of extract (2-10 

mg/ml) with1% potassium ferric cyanide 2.5 ml and sodium phosphate buffer (0.2M Ph 6.6),then incubated at 

50oc for 20 min.Trichloroacetic acid (TCA) was added to mixture to stope the reaction and centrifuge for 10 

min at 3000 rpm 0.5 ml of the supernatant was mixed was mixed with 1 ml of 1% ferric chloride and stand for 

10 min. The absorbance was measured at 700 nm, BHT 0.02% used as reference. 

 

2.6. Determination of main components: 

According to [22] estimation of Moisture, Ash, Fat and Fiber also determination Protein by Micro-Kjeldhal 

as method described by [23] and the carbohydrate determiantion accroding to [24].  

 

RESULTS AND DISCUSSION 

 

Assessment findings in table (1) phenols, flavonoids and proanthocyanidin in Iraqi walnut husk as: 80.35%, 

35.7% and 25.5% mg/ml respectively.As noted,these three phytochemicals are rich in husk of walnut,this is 

indication of possibility of benefiting from walnut husk as a source of phenol or proanthocyanidin to used in 
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some application or as supplement diet.proanthocyanidin have been sold as nutritional,therapeutic supplements 

in Europe for almost aquarter of a century, their introduction to the united states has been relatively 

recent,phenols are known for possessing the activities of the different biological activities also flavonoids and 

proanthocyanidin, potential benefits of OPCs like reduced the level of lipid peroxidation[11]. Some nuts can 

contribute to the overall flavonoids in diets when compared with fruits and vegetables such as almond in which 

an increase as in apricot 13mg/100 gm and apple 15mg/100 gm[25]. while we note walnut husk have 35.7% 

flavonoid from this experiment,it,s more than apple or apricot. 

 
Table 1: Total phenols,flavonoids and proanthocyanidin in walnut husk 

     Compounds     mg / 100 gm 

        Phenols          80.35 

     Flavonoids           35.7 

   Proanthocyanidin              25.5 

 

 Proanthocanidins are found in almonds,cashews, hazelunts, pecans, pistachios, peanuts and walnuts with 

concentrations varying from 9-494 mg/100g.Phtochemicals of nut have been associated with numerous 

bioactivities known to affect the initiation and progression of several pathogenic processes [6]. Walnut are 

particularly rich in total phenols with 1625 mg/100g [6]. Studies pointed to total antioxidant capacity largely 

dependent upon the phenolic compounds in nuts[26]. 

Appear from (fig.4) chelating ability of ascorbic acid 88.53% at lowest concentration test,while the 

extract(WHE) ability it more than ascorbic acid as it was 116% at the same conc. Also clear extract 

distinguished in chelating ability on ascorbic acid for all concentration testing,as well as increased activity for 

extract and ascorbic acid ascending with increased of concentrations.Research in vitro confirmed that 

proanthocyanidin as antioxidant are 50times more effective than vitamin  E and 20 times more powerful than 

vitamin C [11]. Observation from results of present study high percentage of total phenols, flavonoids and 

proanthocyanidin in walnut husk extract, proanthocyanidin considered a composite phenols also called 

tannin,single phenplic compounds have antioxidant activity less than poly phenols[27]. Proanthocyanidin has 

effectiveness of antioxidant with variety mechanisms, radical scavenging, link metals, enzymes inhibition, lipid 

oxidation and pull of single oxygen[28]. So we can explain the high chelating ability of extract more than 

ascorbic acid, this agree marking of searchers in the same area on natural antioxidants extracted from plant 

content of phenols, and the relation of concentrations of these compounds with increasing efficiency as 

antioxidants[29,30]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Chelating ability of walnut husk extract 

 

In assessing the effectiveness of antioxidant for extract(WHE)by reducing power method,gave activity 

began from 85.6% at lowest concentration(10mg/ml) arriving to 144.4% at the highest concentration while the 

reducing power for synthetic antioxidant BHT as a reference 30.65% at (10mg/ml) to 135.56% 

at(50mg/ml).Notes from fig(5) excellence activity of extract(WHE) on BHT in reducing power mechanism,and 

increasing activity with concentration for WHE and proanthcyanidin, later compound,which is active phenolic 

compound known as antioxidant may be the activity of extract due to it, studies showed that OPCs antioxidant 

capabilities are 50 times more potent than vitamin E and 20 times become stronger than vitamin C [31]. where 

its effectiveness return to the existence of B ring within composition,which it has a large property in 

strengthening the effectiveness of antioxidant [32]. Reducing power one indicators of antioxidant activity as 

well as phenolic content,this agree with other searchers about role of phenolics compounds in plant:Capparis 
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spinosa root bark and effects as natural antioxidants [33]. Total antioxidant capacity dependent upon phenolic 

compounds in nuts largely[26]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Reducing power of walnut husk extract 

 

The table (2) showed some of the major nutrient in Iraqi walnut husk including, protein 1.04%,fat 

3.046%,fiber 73%,carbohydrate 22.34%,its contain the highest level of fiber Compared to other ingredients, 

also walnut contain the highest total level of antioxidants, including both free antioxidants and antioxidant 

bound to fiber [34]. In addition to other benefits of fiber which helps lower cholesterol, walnut husk is known as 

a natural agent, so it is applied in the food and also saved. 

 
Table 2: Chemical composition (per 100 gm) Iraqi walnut husk 

Chemical composition             % 

             Fat         3.046 

           Protein           1.04 

            Ash          73.0 

     Carbohydrate         22.34 

 

Conclusion: 

The antioxidant activity of proanthocyanidin, investigated through reducing power and chelating activity, 

showed that the proanthocyanidin extracted from walnut husk exhibited a higher antioxidant effect compared to 

ascorbic acid and BHT.The study pointed to a renewed and cheap source could be promising to get from it 

polyphenols compounds have a biological activities like natural antioxidants. 

 

REFERENCES 

 

[1] ^ Online Etymology Dictionary-″ Waln″. 

[2] Agricaltural Issue Center (university of California). 2006. ″English Walnuts″. Commedity Profile. 

AgMRC.    Agricultur marketing pesource. 

[3] Wikipedia, 2013. Walnut. The free encyclopedia. Mht. Mhtml. File: //D:Walnut. 

[4] ^ D.S.Vohra 1 June 2004. Bach Flower Remedies. A comprehensive study. B. Jain Publishers. P.3.ISBN 

978-81.7021-271-3. Retrieved 2. 

[5] 2010. ^ abc ″Walnut: Agriculture –Transport Information Service″. Association for German Insurance. 

[6] C-Y,Oliver, C and B.B. Jeffery, 2008. Phytochemical composition of nuts. Asia Pac Jclin Nutr, 17(81): 

329-332. 

[7] Diane, L., Mckay, Ph and S.RD. Donna, 2009. Omega-3 Fatty acid from Walnuts. Nutrition Dimansion, 

Inc, 4th. 

[8] ^ Fixing natural dyes from walnut, goldemond, savafras and poke weed in cotton.  

[9] 2005. ^Dyeing With Tannic Acid and Iron: Walnut Husks. 

[10] Dreher, M.I., C.V. Maher, P. Leean, 1996. The traditional and emerging role of nuts in  healthful diets. 

Nutr Rev., 54: 241-245. 

[11] Gray, L. and T. Taylor, 2011. Eating for diving fitness: The lesser known antioxidant-Part IV: 

Proanthocyanidins. Copyright 1996-2011 IAND, In. DBA IANTD. 

[12] Re, R., N. Pellegrini, A. proteggenete, A. Pannala, M. Yong and C. Rice-Evans, 1999. Antioxidant actirity 

applying on improved ABTS radical cation derolorization assay, Free Radic. Biol. Med., 26: 1231-1237. 



19 
 

 

 

[13] Monagas, M., J.E., L. Quintanilla, C. Gonze, C, B. Bardone and R. Letrio, A. 2010. Maldi-TOF MS 

analysis of plant proanthocyanidins, T. Pharm. Biomed. And, 51: 358-372. 

[14] Wei, S.D., H.C. Zhou and Y.M. Lin, 2011. Antioxidant activities of fractions of polymeric procyanidins 

from stem bark of Acacia confuse. Int. J. Mol. Sci., 12: 1146-1160. 

[15] Wei, S.D., Y.M. Lin, M.M. Liao, W.M. Chai and H.C. Zhou, 2012. Structural Composition and Free 

Radical Scavenging Activity of Structural Composition and Free Radical Scavenging Activity of 

Proanthocyanidins Extracted from Grevillea robusta. Rec. Nat Prod., 6(3): 218-229. 

[16] Ayoola, G.A., S.S. Ipav, M.O. Sofidiya, A.A. Adepoju-Beello, H.A. Coker and T.O. Odugbemi, 2008. 

Phytochemical Screening and free radical scavenging activities of the fruits and leaves of allanb lackia 

floribuna oliv (Guttiferae).    International Journal of Health Research, 1(2): 87-93. 

[17] Rao, K.S., N.K. Keshar and K.B.V.V.J. Ravi, 2012. Microwave assisted extraction and evalution of in vitro 

antioxidant activity of Cinnamon aromaticum. Medicinal plants Research, 6(3): 439-448. 

[18] Broadhurst, R.B., W.T. Jones, 1978 Analysis of condensed tannins using acidified vanillin, J. Sci. Food 

Agric., 29: 788-794. 

[19] Al-Jubori, R.J.K., 2014. Extraction of Proanthocyanidin from grape juice wastes caltivare Vitis vinifera L. 

and application in som foods. Thisis, Agriculture college –Bagdad University. 

[20] Su, M.S., Y.T. Shyu and P.J. Chein, 2008.Antioxidant activities of citrus herbal product extracts,Food 

Chem.,111: 892-896. 

[21] Chou, H.J., J.T. Kuo and E.S. Lin, 2009. Comparative antioxidant properties of water extracts from 

different parts of beef steak plant (perilla frutes cens). J. Food Drug Anal., 17: 489-496. 

[22] A.O.C., 2006. Official Methods of Analysis. 14Th Edn. Association of official analytical chemists, 

Washington, U.S.A. 

[23] Bradford, M., 1976. Arapid and sensitive method for the quantitation of microgram quantites of protein 

using the principle of protein-dye binding. Anal. Biochem., 72: 248-254. 

[24] Dubois, M., K.A. Gilles, J.K. Hamilton, P.A. Rebers and F. Smith, 1956. Phenol sulfuric acid method for 

the determination of total carbohydrates, Anal. Chem, 28: 350-356.  

[25] USDA, 2007. Database for the Flavonoid Content of Selected Foods. 

http://www.ars.usda.gov/Services/docs.htm?docid=6231.  

[26] Wu, X., G.R. Beecher, J.M. Holden, D.B. Haytowiz, S.E. Gebbardt and R.L. Prior, 2004. Lipophilic and 

hydrophilic antioxidant capacities of common foods in the United States. J. Agric Food Chem., 52: 4026-

4037. 

[27] Qian, H. and V. Nihorimbere, 2004 Antioxidant power of phytochemicals from Psidium guajava leaf. J 

Zhejiang Univ Sci., 5: 676-683.Cited    from (Sub ku et al.,2007). 

[28] Cos, P., T. De Bruyne, N. Hermans, S. Apers, D. Vanden Berghe and A.J. Vlietinck, 2003. 

Proanthocyanidins in Health Care:Current and New Trends.Curre.Current Medicinal Chemistry, 10: 1345-

1359. 

[29] Chao, G.R., 2001. Antioxidant properties and poly saccharide composition analysis of ear 

mushrooms.Msc.thesis National Chung-Hsing University. Taichung, Taiwan. 

[30] Gulcin, I., M. Oktay, E. Klreci and I. Kfreviolu, 2003. Screening of antioxidant and antimicrobial activities 

of anise (Pimpella anisum) L. seed extract. Food Chem., 83: 371-382. 

[31] John, S., Yu. Jianmel, J.E. Pohorly, Y. Kakuda, 2003. Polyphenolics in grape seeds biochemistry and 

functionality. Journal of Medicinal Food., 6(4): 291-299. 

[32] Arora, A.M.N. and G.M. Strasburg, 1998.structure activity relationships for antioxidant activities of series 

of flavonoids. J. Free radic. Biol. Med., 24: 1355-1363. 

[33] Al-Janabi, N.M., 2015. Effects plant as natural antioxidant of Capparis spinosa root bark. Int.J.Curr. Res. 

Chem. Pharm. Sci., 2(3): 62-68.  

[34] American Chemical Society (Anaheim). 2011.Walnut are top nut for heart-healthy antioxidants.27. 

 

 

 

 

http://www.ars.usda.gov/Services/docs.htm?docid=6231

