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ABSTRACT 
Legumes, including lupins, beans, lentil and chickpea, are one of the most important crops in the world because of their 
nutritional quality. Lupin seeds have been used as human food and animal feed since ancient times. It was known that 
antioxidant photochemical in foods have many health benefits including prevention of various diseases associated with 
oxidative stress such as cancer, cardiovascular disease, neuro-degeneration and diabetes. Lupin grains are rich sources of 
complex carbohydrates, protein, vitamins and minerals. Antioxidants can be found naturally in foods. Total polyphenols 
content and antioxidant activity were measured in four varieties of lupin, namely in white lupin, blue lupin, yellow lupin 
and Mutabilis lupin species. A majority of antioxidants naturally present in foods occur in phenolic structures and 
especially in flavonoid structures. The content of the total polyphenols was determined by using the Folin-Ciocalteu 
reagent (FCR). Antioxidant activity was measured by using a compound DPPH˙ (2.2-diphenyl-1-picrylhydrazyl). In the 
present experiment according to the average contents of total polyphenols (TPC) in dry matter of lupin seeds there was the 
following line: L. Angustifolius (blue) lupin (696.212 mg GAE.100g-1) > L. Albus (white) lupin (614.13 mg GAE.100g-1) > 
L. Luteus (yellow) lupin (467.78 mg GAE.100g-1) > L. Mutabilis (pearl) lupin (367.36 mg GAE.100g-1). Based on the 
measured values of total antioxidant capacity (TAC) of lupin samples can be classified as follows: L. Albus (white) lupin 
(43.44%) >L. Angustifolius (blue) lupin (38.27%) >L. Luteus (yellow) lupin (22.29%) >L. Mutabilis (Pearl) lupin (20.80%). 
The relationship of antioxidant capacity with total polyphenolic was discussed. According to used statistical analyzes. 
Correlation between the phenolic contents and antioxidant capacity was significantly positive (r = 0.88). Our results 
confirmed that legumes can be a good source of bioactive compounds in the human nutrition. The main objective of the 
present work was to evaluated the content of total polyphenols and an antioxidant capacity of four Lupine species. 
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INTRODUCTION 
 Legumes used by humans are commonly called food 
legumes or grain legumes. The food legumes can be 
divided into two groups, the pulses and the oilseeds. Grain 
legumes can offer ecosystem services such as renewable N 
input, the improvement of soil fertility and the 
diversification of cropping systems, Jensen et al. (2012). 
Animal proteins being more expensive, especially people 
in developing countries depend largely on plant to fulfill 
their protein requirements. Moreover, it is also a good 
source of minerals (Kirmizi and Guleryuz, 2007). 
Leguminous seeds present one of the most promising 
alternative protein sources for the nutritional 
supplementation and technological improvement of 
traditional foods (Martinez-Villaluenga et al., 2009). 
Lupin is a representative of legume family which includes 
over 450 species are known, from which only four are of 
agronomic interest Reinhard et al. (2006). L. Albus L.: 
white lupin, L. Angustifolius L.: blue or narrow-leafed 

lupin, L. Luteus L.: yellow lupin and L. Mutabilis L.: pearl 
or Tarrwi lupin (Reinhard et al., 2006; Uzun et al., 
2007). The first three species originate from the 
Mediterranean area, including Turkey, while L. Mutabilis 
belongs to South America (Mulayim et al., 2002). 
Lupinus Albus native to Mediterranean area is 
agriculturally important (Kirmizi and Guleryuz, 2007). 
white lupine and spring wheat or spring triticale, was most 
successful in yield and protein content. Also, harvest dates 
are as crucial as seeding rates for lupin/cereal forage 
because time of harvest determines the stage of maturity 
and therefore, forage quality. Harvesting between 116 – 
130 days is recommended (Azo et al., 2012). Lupin seeds 
have been used as human food and animal feed since 
ancient times. White lupine can be a phosphorus efficient 
plant and could help reduce the need for P fertilizer and 
enhance yields. It forms cluster roots in response to 
phosphorus starvation (Cheng et al., 2011). The bitter 
seeds contain the quinolizidine alkaloids lupanine and 
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sparteine. The presence of these alkaloids limits the use of 
lupine seed as food and feed. Human consumption of 
lupines has increased in recent years (Kohajdová et al., 
2011). Antioxidants are compounds that protect cells 
against the damaging effects of reactive oxygen species, 
such as singlet oxygen, superoxide, peroxyl radicals, 
hydroxyl radicals and peroxynitrite. Reactive oxygen 
species generated in tissues and cells can damage DNA, 
proteins, carbohydrates and lipids (Gill and Tuteja, 2010). 
Lupin is an economically and agriculturally valuable plant 
(Sujak et al., 2006; Gulewicz et al., 2008). Lupin grains 
are particularly rich in dietary fibre, as they store beta-
galactan rather than oil or starch. Lupin fibre and lupin 
protein, mostly from blue lupin, are being developed as 
functional food additives in Australia. In spite of these 
benefits and in the context of agricultural intensification, 
the cultivation of legume crops has gone through a long 
decline in Europe, leading to a dependence on protein 
imports (Stoddard et al., 2009). Lupin grains are rich 
sources of complex carbohydrates, protein, vitamins and 
minerals. A majority of antioxidants naturally present in 
foods occur in phenolic structures and especially in 
flavonoid structures. In addition to fiber, legume grains 
also contain many substances to improve health such as 
vitamins, minerals, and other substances, including 
phenolic compounds (Afshin et al., 2014). Phenolic 
compounds are resistant to oxidation and protect cell 
damage to prevent the risk of degenerative diseases thanks 
to antioxidative, anti-inflammatory, antiallergic and 
anticarcinogenic activities. (Nderitu et al., 2014; Xu et 
al., 2009). Cholesterol-free legumes in combination with 
their low sodium content form a good food stuff not only 
for people living in developing countries but also for those 
living in industrialized nations (Sebastia et al., 2001). As 
a protein source, they are obtained cheaply compared to 
animal protein sources. Moreover; they are fairly good 
sources of phytochemicals with antioxidant capacity such 
as polyphenols, mainly tannins and flavonoids (Zielinska 
et al. 2008; Martinez-Villalunga et al. 2009). White 
lupine seeds are generally classified as sweet or bitter 
depending on the alkaloid content, which ranges from 0.01 
to 4% (Bhardwaj and Hamama, 2012). It is an 
interesting grain legume due to its low alkaloid lines and 
higher protein content (34 – 45 %), similar to that of 
soybean (Annicchiarico, 2008; Laudadio and Tufarelli, 
2011). Lupine is commonly consumed as a snack in the 
Middle East and is coming into use as a high-protein soy 
substitute in the other parts of the world (Kurzbaum et 
al., 2008). Moreover, white lupine has a higher level of 
essential amino acids and important dietary minerals (iron 
and potassium) compared with other rainfed legumes such 
as pea, faba bean and narrow leafed lupine (L. 
Angustifolius L.), which are useful as innovative 
ingredients of functional or healthy food products 
(Annicchiarico et al., 2014; Chiofalo et al., 2012). 
Lupinus Mutabilis is currently under development in 
Western Australia due to its high protein and oil contents 
(Clements et al., 2008). Lupin-derived protein ingredients 
have to provide both adequate nutritional and useful 
technological functionality to the foods in which they are 
incorporated in order to meet the needs of consumers and 
the food industry (Zraly et al., 2008). Lupin is a good 
source of nutrients, not only proteins but lipids, dietary 

fibre, minerals and vitamins (Martínez-Villaluenga et al., 
2006). However, although lupin seed is one of the legumes 
with the lowest levels of non-nutritional compounds 
(trypsin inhibitors, phytic acid, saponins and lectins) 
Martínez-Villaluenga et al. (2006), it contains large 
amounts of α-galactosides (7 – 15%) that are associated 
with negative physiological functions when consumed in 
high amounts, as recently reviewed by Martinez-
Villaluenga et al. (2008). In contrast to other leguminous 
plants such as peas, soy beans, Lupinus Albus contain 
extremely low amounts of trypsin inhibitors, lectins, iso-
flavones, saponins and cyanogens (Joray et al., 2007, 
Zralý et al., 2007). Lupins have traditionally been used for 
animal feed but are gaining recognition as a health food for 
humans, due to their unique dietary composition. Total 
phenolics and antioxidant activities of grains and 
germinated grains have been widely investigated. 
Germination produced high phenolic content and 
consequently increased the antioxidant activities of lupine 
seeds. Legumes have been shown to help manage both 
cholesterol and blood glucose (Bazzano et al., 2011: 
Sievenpiper et al., 2009). Increased intakes are linked to 
the prevention of heart disease, diabetes and some cancers 
(Bazzano et al., 2001; Hwang et al., 2009). It is found 
that phytochemicals from legumes may be responsible 
effects (Campost-Vega et al., 2010). The interest in 
natural antioxidants has increased considerably in recent 
years because of their beneficial effects of prevention and 
risk reduction in several diseases. Due to low glycemic 
index of lupin seeds, it was found that lupin kernel fibres 
have appetite suppression (Archer et al., 2004) and 
cholesterol lowering properties, that they lower blood 
glucose and insulin levels (Hall et al., 2005). The profiles 
and quantities of polyphenols and tannins in legumes are 
affected by processing due to their highly reactive tances, 
which are considered to be natural antioxidants 
(Rybarczyk and Amarowicz, 2007; Dueñas et al., 2009) 
nature, which may affect their anti-oxidant activity and the 
nutritional value of foods (Dlamini et al., 2009). The 
quantitative determination of phenolic compound content 
as well as their antioxidant capacity may provide valuable 
information in considering health-promoting properties of 
lupin seeds. Lupin does not contain gluten, thus it is 
sometimes used as a functional ingredient in gluten free 
foods (Scarafoni et al., 2009). There is potential risk of 
lupine allergy appear (Zielinska et al., 2008). But some 
dietary fiber constituents such as inulin are also believed to 
improve minerals absorption, for example to enhance 
uptake of calcium by altering the pH value in the colon 
(Chawla and Patil, 2010). A new research has shown that 
the choice of carbohydrate consumed, not just the amount, 
also has an impact on blood glucose levels (McGonigal 
and Kapustin, 2008). Moreover, there are data suggesting 
that consuming a high fibre diet (50 g fibre.day-1) reduces 
glycemia in subjects with type 1 diabetes and glycemia, 
hyperinsulinemia, and lipemia in subjects with type 2 
diabetes (American Diabetes Association, 2008). The 
phenolic content and composition of L. Angustifolius, 
despite its weak antioxidant capacity, may have positive 
implications for reducing the risk of cardiovascular disease 
due to its protective effects on blood vessel health 
(Oomah et al., 2006). Moreover, lupin seeds also contain 
constituents that alter satiety and other features of human 
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health with the prospect of pharmaceutical potential (Lee 
et al., 2006; Duranti et al., 2008). In general, the human 
body has its own natural antioxidant system to stand 
against free radicals using certain enzymes. Antioxidants 
can be found naturally in foods (Kedare and Singh, 
2011). A majority of antioxidants naturally present in 
foods occur in phenolic structures and especially in 
flavonoid structures. Sweet lupins, such as those grown in 
Western Australia, have low levels of alkaloids (Australia 
New Zealand food authority, 2001). In comparison with 
the bitter one, sweet Lupinus Albus has lesser amount of 
anti-nutritional factors, particularly quinolizidine alkaloids 
(Zralý et al., 2007). These sweet varieties have been 
obtained through breeding programmes. These varieties 
have advantages of having low alkaloid content but they 
are also less resistant to disease and herbivore attack 
(Sanchez et al., 2004). 
 
MATERIAL AND METHODOLOGY 

Material: Lupin Samples were collected from the 
market, but information such as the variety, were not 
mentioned, four species of lupin seeds (L. Albus (white), 
L. Angustifolius (blue), L. Luteus (yellow), L. Mutabilis 
(pearl) were purchased. 

Chemicals and reagents: Folin-Ciocalteu reagent, 2,2-
diphenyl-1-picrylhydrazyl (DPPH), Sodium carbonate 
(Na2CO3), Methanol(CH3OH). 

Extraction: For 12 hours extraction, dry material (5 g) 
was used and continuously extracted by a Twisselmann 
extractor with methanol (80%, v/v). 
 
Determination of total polyphenols 

Total polyphenols were determined by the method of 
Lachman et al. (2003) and expressed as mg of gallic acid 
equivalent per100 g dry mater. Gallic acid is usually used 
as a standard unit for phenolics content determination 
because a wide spectrum of phenolic compounds. The 
total polyphenol content was estimated using Folin-
Ciocalteau assay, Folin-Ciocalteu reagent was added to 
the extract solutions. After 4 min, 5 mL of Na2CO3, 
(20%) was added, the volume was adjusted to 50 mL by 
adding distilled water and the mixture was stored at room 
temperature for 2 h, the absorbance values was measured 
at 765 nm of wavelength against methanol blank on the 
spectrophotometer Shimadzu 710 (Japan). The 
concentration of polyphenols was calculated from a 
standard curve plotted with known concentration of gallic 
acid. 
 
Determination of antioxidant activity 

Antioxidant activity was measured by the Brand et al. 
(1995) method-using a compound DPPH˙ (2.2-diphenyl-
1-pikrylhydrazyl)). 2.2-diphenyl-1-pikrylhydrazyl 
(DPPH˙) was pipetted to cuvette (3.9 cm³) then the value 
of absorbance, which corresponded to the initial 
concentration of DPPH˙ solution in time Ao was written. 
Then 0.1 cm  of the lupin extracted was added. Solution 
in the cuvette was mixed and then was immediately 
started to measure the dependence A = f (t). The 
absorbance after10 minutes was measured at 515 nm in 
the spectrophotometer Shimadzu UV/VIS-1240 was 
mixed and measured. The percentage of inhibition 

reflects how antioxidant compound are able to remove 
DPPH˙ radical at the given time. 
 
Inhibition (%) = (Ao - At / Ao) x 100 
 
Statistical analysis  

Results were statistically evaluated by the Analysis of 
Variance. All the assays were carried out in triplicates 
and results are expressed as mean ±SD. The data were 
subjected to the F-test in the one-way analysis of variance 
(ANOVA) If the p-value of the F-test is less than 0.05, 
there is a statistically significant difference between the 
means at the 95% confidence level; the Multiple Range 
Tests will tell which means are significantly different 
from which others. The method currently being used to 
discriminate among the means of Fisher's least significant 
difference (LSD) procedure. Analysis was conducted 
using SAS software 9.4. 
 
RESULTS AND DISCUSSION 

On the base of reached results there were estimated 
changes in the total polyphenols content and also changes 
in total antioxidant capacity values in dependence on 
varieties of lupin seeds. 
 
Evaluation of total polyphenol content and values 
of antioxidant capacity in lupin Species  

Phenols are compounds that have the ability to destroy 
radicals because they contain hydroxyl groups. These 
important plant components give up hydrogen atoms from 
their hydroxyl groups to radicals and form stable 
phenoxyl radicals; hence, they play an important role in 
antioxidant activity. Therefore, determination of the 
quantity of phenolic compounds is very important in 
order to determine the antioxidant capacity of plant 
extracts (Das and Pereira, 1990). Following the total 
polyphenol content parameter in lopin species (L. Albus 
L.: white lupin, L. Angustifolius L.: blue or narrow-leafed 
lupin, L. Luteus L.: yellow lupin and L. Mutabilis L.: 
pearl or Tarrwi lupin). (Table 1 and Table 2; Figure 1 and 
Figure 2). According to the obtained results, the 
polyphenols content (TPC) in the tested was significantly 
different, and varied with the species, it was detected, that 
polyphenols content in samples ranges from 367.36 
±35.95 mg GAE.100g-1 (in species L. Mutabilis) to 
696.212 ±24.44 mg GAE.100g-1 (in species  
L. Angustifolius). Statistically significant highest value of 
total polyphenols was recorded in species  
(L. Angustifolius). Statistically significant the lowest 
content of total polyphenols was recorded in species  
(L. Mutabilis). According to the average contents of total 
polyphenols in dray matter of lupin there is the following 
line in present work: L. Angustifolius (blue) lupin 
(696.212 mg GAE.100g-1) >L. Albus (white) lupin 
(614.13 mg GAE.100g-1) >L. Luteus (yellow) lupin 
(467.78 mg GAE.100g-1) >L. Mutabilis (pearl) lupin 
(367.36 mg GAE.100g-1). As shown in (Table 2; Figure 
2.), there were statistically significance differences in 
total polyphenol (TPC) content within lupin species. 
(Wang and Clements, 2008) were found the highest 
value of total phenolic content in variety L. Mutabilis 
P28725 (2660.4 mg GAE.100g-1) and the two varieties of 
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L. Luteus were contained the lowest total phenolic (369.2, 
374.4 mg GAE.100g-1). In L. Albus. Etho 66, was 
1661.2 mg GAE.100g-1, in Andromeda variety was 
451.6 mg GAE.100g-1, in unknown varity name was 
444.4 mg GAE.100g-1. In comparision to determined 
values of polyphenols their results were lower value than 
present result in L. Albus with (614.13 mg GAE.100g-1) 
with exception Etho 66 variety with 
1661.2 mg GAE.100g-1. Also the polyphenols content in 
L. Angustifolius in present result with the value 
(696.212 mg GAE.100g-1) higher than their results with 
(553.4, 578.4, 578.0, 535.1 mg GAE.100g-1), Our result 
in L. Luteus with (467.78 mg GAE.100g-1) higher than 
their results with (374.4, 369.2 mg GAE.100g-1), but in  
L. Mutabilis their resuls with (799.1, 2660.4 mg  
GAE.100g-1) were higher than present result with 
(367.36 mg GAE.100g-1). Siger et al. (2012), reported the 
highest values of total polyphenols in L. Luteus, Parys 
Cultivar with (317.88 ±2.69 mg GAE.100g-1 d.m), 
followed by L. Albus, Boros Cultivar with  
(271.25 ±3.75 mg GAE.100g-1 d.m) and L. Angustifolius 
Bojar Cultivar with (269.72 ±9.97mg GAE.100g-1 d.m). 
When we comperesen present result, in L. Luteus 

unknown Cultivar with (467.78 mg GAE.100g-1 d.m) in 
L. Albus with (614.13 ±50.40 mg GAE.100g-1 d.m), in  
L. Angustifolius with (696.212 ±24.44 mg GAE.100g-1 
d.m) their results were lower valus of phenolic contents 
than the present result and present result higher value 
phenolic contents than the result of Wang and Clements 
(2008), in both Cultivar of L. latus with (374.4 mg 
CAE.100g-1, 369.2 mg CAE.100g-1). Ahmed (2014) 
determined the content of total polyphenols in lupine 
flour with [(138.17 ±8.35 μg GAE.g-1 d.w) which equal to  
1381.7 ±8.35 mg CAE.100g-1)]. Also Walaa et al. (2015) 
determined the content of total polyphenols in lupine 
flour with [(136 ±8.33 μg GAE.g-1 d.w) which equal to 
1360 ±8.33 mg CAE.100g-1)]. In comparision to our 
determined values of total polyphenols their results were 
higher than our results valus of polyphenols content in all 
species of lupin seeds in present result. Gamal and 
Ismail (2013) determined the content of total polyphenols 
in Lupinustermis seeds with [(14.23 ±1.38 μg GAE.g-1 
d.m) which equal to 142.3 ±8.35 mg CAE.100g-1)], their 
result was lower than present results. 
 

Table 1 Total phenolic content and antioxidant capacity (mean and standard deviation values). In chosen species of 
lupin. 

Species Colors TAC% TPC (mg GAE.100g-1) 
L. Albus white 43.4363 ±1.05 a 614.13 ±50.40 a 

L. Angustifolius blue 38.2685 ±0.74 b 696.212 ±24.44 b 
L. Luteus yellow 22.2919 ±55.30c 467.78 ±60.26 c 

L. Mutabilis pearl 20.7950 ±0.24 d 367.36 ±35.95 d 
Note: Data expressed as means of six replications ±standard deviation. Values in the same column with different 
letters present significant differences p <0.05 using F-test for independent samples. 

 

 
Figure 1 Average content of total polyphenols TPC (mg GAE.100g-1) and Average content of total antioxidant capacity 
TAC (%) in chosen four species of lupin seeds. 
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Statistical evaluation of antioxidant 
capacity(TAC) differences significance within the 
frame of chosen species 

Another indicator that has been evaluated and compared 
was the changes in total antioxidant capacity values in 
lupin seeds. This method is based on decreased 
absorbance of DPPH radical read at 515 nm, due to the 
action of antioxidants. A 0.1 mL volume of the sample 
was added to 3.9 mL of DPPH• dissolved in methanolic 
solution and carefully homogenized. Free radical was 
freshly prepared before each assay while protected from 
light. The DPPH method is a preferred method because it 
is fast, easy and reliable and does not require a special 
reaction and device. The free radical scavenging activities 
of extracts depend on the ability of antioxidant 
compounds to lose hydrogen and the structural 
conformation of these components (Shimada et al., 
1992). The DPPH free radical, which is at its maximum 
wavelength at 517 nm, can easily receive an electron or 
hydrogen from antioxidant molecules to become a stable 
diamagnetic molecule (Soares et al., 1997). Owing to the 
DPPH radical’s ability to bind H, it is considered to have 
a radical scavenging property. A solution of DPPH 
radicals prepared in methanol is converted into DPPH-H 
(diphenylhydrazine) molecules in the presence of an 

antioxidant agent, as shown in the following equation. 
Discoloration occurs due to the decreasing quantity of 
DPPH radicals in the environment. The discoloration of 
the DPPH therefore reflects the radical scavenging 
activity of the analyzed extract (Guo et al., 2007). The 
method is based on the reduction of alcoholic DPPH• 
solutions in the presence of a hydrogen donating 
antioxidant (AH) to the non radical form DPPH-H. 
 
DPPH• +A-H→DPPH-H + A• 
 
In the present work as shon in (Table 1, 2; Figure 1, 3), it 
was found that, antioxidant capacity in samples ranges 
from 20.795% to 43.4363%. Statistically the highest 
value of antioxidant capacity (43.4363%) was recorded in 
L. Albus species (white color). The lowest value of 
antioxidant capacity (20.795%) was recorded in  
L. Mutabilis species (pearl color). In the case of  
L. Angustifolius (blue color) was (38.2685%), and 
(22.2919%) for Luteus species (yellow color). Ahmed 
(2014) published that the value of antioxidant capacity in 
lupine flour was (20.26 ±1.22). Gamal and Ismail (2013) 
determined that antioxidant activity by DPPH (Inhibition 
%) was (19.21 ±0.345%) in lupin seeds, (Lupinus termis 
L.).  

Table 2 Total phenolic content and antioxidant capacity (mean and standard deviation values with the group). In chosen 
four species of lupin seeds. 
  TAC%   TPC (mg 

GAE.100g-1) 
 

species Mean Std dev Group Mean Std dev Group 
L. Albus 43.44 1.05 a 614.13 50.40 a 
L. Angustifolius 38.27 0.74 b 696.21 24.44 b 
L. Luteus 22.29 0.55 c 476.78 60.26 c 
L. Mutabilis 20.80 0.24 d 367.36 35.95 d 
Note: All the assays were carried out in triplicates and results are expressed as mean ±SD. The data were subjected to 
one-way analysis of variance (ANOVA) and the differences between various concentrations were determined Fisher 
LSD test using SAS software. 
 

 
Figure 2 Box-plot of the content of total polyphenols TPC (mg GAE.100g-1) in four species of lupin. 

L. Albus         L. Angustifolius        L. Luteus        L. Mutabilis 
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Walaa et al. (2015) published that the value of 
antioxidant capacity in sweet lupine flour was 
(20.7 ±1.22%). The results by those auothers in 
comparision to our measured values in L. Mutabilis 
species (pearl color), their results were similar to our 
result. (Wang and Clements, 2008) determined that 
antioxidant activity in L Luteus unknown variety name 
was (0.217 mg Trolox Eq.g-1), and in L. Angostifolius 
unknown variety name was (0.424 mg Trolox Eq.g-1), in 
two varieties of L. Albus were (0.153 mg Trolox Eq.g-1) 
In comparison to our measured values of antioxidant 
activity their result was similar to the present value in  
L. Luteus with (22.29%) and present result in L. Albus 
with (43.44%) higher than their results in L. Albus but 
present result in L. Angostifolius with (38.27%) lower 
than their result in L. Angostifolius with (0.424 mg Trolox 
Eq.g-1).  
 
Correlation between the total antioxidant activity 
values and total phenolics contents 

ANOVA linear correlation coefficients were used to 
assess the relationships between TPC and TAC, 
Correlation: Our result confirmed a strong statically 
correlations between total polyphenol content and total 
antioxidant capacity values. A statistically strongly 
significant correlation (R = 0.88; p <0.05) was found 
(Figure 4). Wang and Clements (2008) found that the 
free radical scavenging activity is not well correlated with 
total phenolic contents (R = 0.204) in different species 
and varieties of lupin seeds. Amarowicz et al. (2005) 
analyzed the extracts of fababean, broad bean, adzuki 
bean, red bean, pea, red lentil and green lentil seeds using 
80% (v/v) acetone and confirmed a statistically 
significant correlation between the total antioxidant 
activity values and total phenolics (p = 0.01). A strong 
correlation between total polyphenol content and 
antioxidant activity (R = 0.86; p <0.05) was observed also 
by Akond et al. (2011) in common bean and a 
statistically strongly significant correlation (p-value 
2.391E-06; R = 0.802) was found between total 

 
Figure 3 Box-plot of the content of total antioxidant capacity TAC (%) in four species of lupin. 
 

 
Figure 4 Correlation between TP and TAC of four species of lupin. 
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polyphenol content and total antioxidant capacity values 
by Dalaram et al., (2013) in lentil cultivar. A strong 
correlation between total polyphenol content and 
antioxidant activity (R = 0.783645; p <0.05) was 
observed by Dalaram (2015) in different cowpea species 
and varieties. According these authors this finding 
suggests that total polyphonic content is a good predictor 
of in vitro antioxidant activity. 
 
CONCLUSION 
In this study we compared the total phenolic content and 
antioxidant capacity of (four species lupin seeds). The 
correlation between total phenol content and antioxidant 
activity was good, suggesting that phenolic compounds are 
the most responsible compounds contributing to 
antioxidant activity of investigated samples despite the L. 
Angustifolius with a higher (TPC) content than L. Albus 
(TPC) content, recorded the lower antioxidant capacity 
(TAC%). It was may be duo to the phenolic compound 
structure and particularly hydroxyl position in the 
molecular determine antioxidant activity or on the ability 
to donate hydrogen or electron to a free radical. The 
positive interrelationship between these two parameters 
demonstrates that the antioxidant activity depends mainly 
on polyphenols contents. 
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