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Abstract: To date, there are few studies about the properties of walnut brown seed coat. The antioxidant 

activity and properties of walnut brown seed coat was considered in this study and the amounts of 

carotenoids, chlorophylla, chlorophyllb, vitamin E were determined. The antioxidant activity was 

determined by cupric assay, DPPH, and measurement of oxidative stability in sunflower oil against 

Copper sulfate. Walnut brown seed coat at 1% was effective antioxidant in comparison to BHT in 

inhibition of lipid peroxidation. This extract presented the highest vitamin E level (1.4± 0.042 mg/g). 

DPPH assay showed the extract had the high radical scavenging ability. The results of this study showed 

the walnut brown seed coat possessed strong antioxidant properties in vitro, hence it might be beneficial 

in human health.  
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Introduction 

Lipid oxidation is a process that happens 

during processing and storage of lipids and 

lipid-containing foods. These reactions have 

bad effects on color, flavor, shelf life, texture 

and nutritional value of food products and 

lead to their deteriorations. Actually, the 

oxidative stability of fatty food depends on 

the balance between antioxidant and 

oxidizing agents.  

 

Butylated hydroxytoluene (BHT) and 

butylated hydroxyanisole (BHA) are 

synthetic antioxidants that are used widely. 

Today, interest in the application of natural 

antioxidants, due to toxicological effects of 

synthetic antioxidants has increased and the 

consumers have tended to use natural 

products [1-5]. Actually, natural 

antioxidants have an important role on the 

prevention oxidative changes. They can 

delay or prevent the oxidation of lipids [6].  

Walnuts (Juglans regia L.) have great 

provenance for essential unsaturated fatty 

acids (linoleic and a-linolenic acids), 

tocopherols, and the potent antioxidant 

hormone, melatonin. The total antioxidant 

activity of Walnuts is due to variety of 

polyphenolic components [7, 8].  

 

The previous studies showed that the plants 

which contain a high amount of vitamins or 

carotenoids possess a high level of 

antioxidant power [9]. This study was 

performed to investigate antioxidant activity 

and properties of walnut brown seed coat as 

source of natural antioxidants. 
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Materials and Methods 

Raw Material 

Walnut brown seed coat was collected, dried, 

and then turned into powder. The power was 

extracted with 100 mL of ethanol-water 

mixture at 70:30 (v/v). The solution was 

stirred continuously for 24 h at 37 °C. 

Determination of Chlorophylls 

The levels of chlorophylls were determined 

according to previous method [10]. The 

solution absorbance was read on UV-260 

spectrophotometer at 663 nm and 645 nm.  

The amounts of chlorophyll a and 

Chlorophyll b were calculated according to 

the following formulas:  

 

Chlorophyll a = (19.3 ×A663 - 0.86 × A645) 

V/100W 

Chlorophyll b = (19.3 ×A645 - 3.6 ×A663) V/100W 

Determination of Carotenoids 

The solution absorbance was read on 

spectrophotometer at 470 nm. Its 

carotenoids content was calculated on the 

standard curve of B carotene. 

Determination of Vitamin E level   

Vitamin E level was measured according to 

previous method [11]. Samples were exposed 

to Fe3 solution, TPTZ and acetate buffer (pH 

4). Then, the standard curve was calculated 

with appropriate vitamin E concentrations. 

The absorbance of samples was read at 595 

nm wavelength.  

Assay of the oxidative stability in 

sunflower oil model 

The extract, copper sulfate (CuSo4) and 

sunflower oil (without antioxidant) were 

mixed and shaked for 3 hours at room 

temperature. BHT was used as positive 

control. The formation of thiobarbituric acid 

in samples was assessed according to 

published method [12].  

 

Briefly, the samples were mixed with 20% 

trichloroacetic acid and the mixture 

centrifuged. Then, thiobarbituric acid was 

added to the supernatant and heated. The 

absorbance of the supernatant was read at 

532 nm. The values were expressed in µ 

moles of malodialdehyde. 

Determination of Cupric Ion Reducing 

Assay (Cupric)  

This method measures the cupric reducing 

capacity. The samples were mixed with 

solutions of CuCl2 and neocuproine reagent in 

ammonium acetate buffer. The absorbance of 

solutions was read at 450 nm after incubation 

at 50 degrees C for 20 min [13]. 

Radical DPPH (1, 1- diphenyl 2-

picrylhyorazyl) Scavenging Activity 

The free radical scavenging activity was 

calculated according to scavenging activity of 

DPPH [12].   3.8 cc ethanol solution of DPPH 

(final concentration was 0.1 mM) and 0.2 cc 

extract (1% extract) were mixed. The respective 

extraction solvent was used as negative control. 

The samples were shaken for 1 min and kept at 

room temperature in the dark for 30 min. Then, 

absorbance of them was measured at 517 nm 

against ethanol blank.  

The percent of DPPH discolouration of the 

samples was calculated according to 

following formula: 

% discolouration = [1 – (Asample/Acontrol)] × 100 

Results and Discussions  

Safer antioxidant sources have been 

searched in various natural components 

such as different part of vegetable and fruits 

[14]. In the present study, the content of 

carotenoid pigments, level of chlorophylls 

and vitamin E in the walnut brown seed coat 

extract was evaluated and was shown in the 

table 1. In this study, considerable content of 

vitamin E was observed. The extraction rich 

in vitamin E and carotenoids may be good 

antioxidant components to prevent lipid 

oxidation. In the current study, the content 

of vitamin E was considerable amount.  

Chanwitheesuk et al. reported the highest 

amounts were shown in the extracts of Gymnema 

inodorum and Mentha arvensis (9). Antioxidant 

compounds such as vitamins can be efficient 

reducing agents for inhibition of oxidative damage 

[15]. The results showed that walnut brown seed 

coat had the potential to be a good source of 

natural carotenoids and vitamin E.  The studies 

have been shown that natural antioxidants have 

important role in immune defense system and 

treatment the diseases [16-28].  
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Table 1: Level of total carotenoids, chlorophylls and vitamin E  
Total carotenoids (mg 

/g ) 

Chlorophylls(mg /g ) Vitamin E 

mg/g)(  
Chlorophylla Chlorophyllb 

1.15± 0.07 2.9± 1.34 3.13± 0.4 1.4± 0.042 

 

The level of lipid oxidation without any 

antioxidant was 1.12± 0.53. The level of lipid 

oxidation was not significantly different 

between the group %1 extraction and the 

group BHT (p>0.05). The level of lipid  

 

 

oxidation was significantly different in %1 

extraction compared to control and Vitamin 

C (p<0.05; table 2). Therefore, this 

extraction has strong antioxidant to help 

protect from oxidative damages.  

 

 

Table 2: The inhibition of lipid peroxidation by extract in sunflower oil 

Component Level of lipid peroxidation 

(µmol/ml )  
Sunflower  oil(without any antioxidant) 1.12± 0.53 

Sunflower  oil  + 0.05% extraction 0.37± 0.1 

Sunflower  oil  + 1% extraction 0.21± 0.03  
Sunflower  oil + 2%BHT 0.25± 0.06 

Sunflower  oil +2% Vitamin C 0.6± 0.06 

 

In our finding, total antioxidant capacity 

was investigated by two different methods: 

DPPH and cupric ion reducing capacity 

assay (Cupric assay). The antioxidant 

activity was expressed as vitamin C 

equivalent (mg 100 /g dry matter). In DPPH  

 

 

assay, antioxidant activity considered as 

percentage of inhibition (%IP) and was 

calculated (Table 3). DPPH radical 

scavenging activities of this extraction were 

high (more than %90).  
  
 

Table 3: Level of antioxidant activity  

The antioxidant activity 

assay 

DPPH  
% IP 

Cupric assay 
  

Mean±SD 92.8± 0.4  107± 24 

 

DPPH is widely used to assay the free radical 

spaces scavenging effect of antioxidants. DPPH 

is stable free radical at room temperature. The 

results from DPPH assay suggest that walnut 

brown seed coat possessed high radical 

scavenging ability. 

 

Lipid oxidation occurs in food systems. The 

antioxidants should be used in foods to prevent 

lipid peroxidation. The oxidative stability was 

assayed by measuring content of 

malondialdehyde (MDA). The significant 

increase in MDA in control groups and a 

significant decrease in %1 extraction suggest 

that walnut brown seed coat prevented 

oxidative stress.  
 

The antioxidant activity is contributed by the 

active compounds present in plants.  

 

 

Natural antioxidant substances are confirmed to 

be safe and are seen as more acceptable than the 

synthetic antioxidant [9]. The pervious study 

reported that tea extraction (0.03%) similar to 

BHT (0.02%) and extract of Melissa officinalis at 

620 ppm was as efficient as BHA at 200 ppm in 

preventing lipid oxidation [2]. In present study 

walnut brown seed coat extract (%1) was similar 

to BHT (2%).  
 

These results suggest that the antioxidant 

power of walnut brown seed coat may be 

attributed to vitamin E. Vitamin E is one of the 

best scavenging agents for singlet oxygen, and 

can act as a chain-breaking antioxidant. 

Collectively, lipid oxidation produces genotoxic 

agents and changes the quality and nutritional 

components of foods. Therefore, natural 

antioxidants can be used for reducing lipid 

oxidation in foods. 
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