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 Field experiment was carried out at the Applied Research Center for Medicinal Plants, 
National Organization for Drug Control and Research, Egypt to examination the effect 
of foliar application with ascorbic acid (A100& A200), nicotinic acid (N100& N200) and 
turmeric rhizomes extract(C5& C10) as well as control on total polyphenols, total 
flavonoids, total carotenoids and antioxidant activity of lupine (Lupinustermis L.) 
seeds.The treatments were applied and arranged in a randomized complete block design 
with three replicates. Theresults indicated that, foliar application treatments had a 
significant effect on all ingredients. The maximum values of total polyphenols (37.30, 
36.82 and 35.65) were recorded with A200, N200 and A100, respectively. The highest 
value of total flavonoids (16.60 µg/g) was recorded with A100. The treatment of A200 
gave the highest value of total carotenoids, but both the nicotinic acid and Curcuma 
glabra extract under two concentrations (low and high) had a negative effect on total 
carotenoids. Both the treatments of A200 and C10 gave the highest values of antioxidant 
activity that were 97.97 and 97.50 % respectively. The antioxidant activity is not well 
correlated with total phenolic contents. 
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INTRODUCTION 
 
 About 80% of the world population is essentially dependent on herbal traditional drugs which came from 
the virtue of pragmatic knowledge [38]. Lupine (LupinustermisL.) is a member of the genus Lupinus in the 
family Fabaceae or Leguminosae. The seeds of Lupinustermis have long been utilized as integral food in 
developing countries prior to being recognized as a hypoglycemic agent and vitamin C is known as a potent 
antioxidant [43],[21].Lupins are good source of protein and lipids and have no lectins and very low content of 
protease inhibitors [9]. Its seeds are employed not only for their nutritional value, but also for their adaptability 
to marginal soils and climates. Humanconsumption of lupins has increased in recent years [28].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 [19]. Naturally occurring antioxidants 
include a range of enzymes (for example superoxide dismutase, gluthatione peroxidase), coenzyme Q, 
melatonin, iron binding proteins (for example transferrin, lactoferrin), vitamins C and E as well as carotenoids, 
flavonoids and other plant phenolic[22].Most essential physiological processes such as photosynthesis, building 
of all organic foods and enzymes, nutrient and water uptake and cell division depended more or less on the 
availability of vitamins [32]. Application of vitamins C, B, K, and E, in ascending order was significantly very 
effect in enhancing both physical and chemical characteristics of the fruits [32].It is indicated that Vitamins 
treatments had a positive effect on fruit chemical properties namely, total soluble solids percentage, total acidity 
percentage (as malic acid), total and reducing sugars percentage, non-reducing sugars percentage and total 
tannins percentage of Amhat date palms [6]. 
 Ascorbic acid is synthesized in the higher plants and has been associated with several types of biological 
activities in plants such as in enzyme co factors, antioxidant, and as a donor / acceptor in electron transport at 
the plasma membrane or in the chloroplast [12],[15]. It is stated that ascorbic acid is currently considered to be a 
regulator on cell division and differentiation and added that ascorbic acid is involved in a wide range of 
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important functions as photoprotection and regulation of photosynthesis and growth [10]. Ascorbic acid also, 
increased chlorophyll content and prevented of abscisic acid accumulation [14]. Antioxidant application 
(vitamin C) reduced the hydrogen peroxide accumulation, lipid peroxidation, membrane permeability, sodium 
and chloride content over control plants. In addition, ascorbic acid revealed an effect on the metabolism of 
gibberellic acid [27]. 
 The major function of niacin (nicotinic acid) in nicotinamide adenine dinucleotide (NAD) and its phosphate 
(NADP) is hydrogen transport in intermediary metabolism. Most of these enzyme systems function by 
alternating between the oxidized and reduced state of the coenzymes NAD-NADH and NADP-NADPH[34], 
[33].NAD is also required for non-redox adenosine diphosphate-ribose transfer reactions involved in DNA 
repair and calcium mobilisation. NAD functions in intracellular respiration and with enzymes involved in the 
oxidation of fuel substrates such as glyceraldehyde 3-phosphate, lactate, alcohol, 3-hydroxybutyrate, and 
pyruvate. NADP functions in reductive biosyntheses such as fatty acid and steroid syntheses and in the 
oxidation of glucose-6-phosphate to ribose-5-phosphate in the pentose phosphate pathway. Both NAD and 
NADP are involved in the synthesis of high energy phosphate bonds (ATP) which furnish energy for certain 
steps in glycolysis, in pyruvate metabolism, amino acid and protein metabolism, and in photosynthesis[16]. 
 Turmeric (Curcuma longa L.) powder, curcumin and its derivatives and many other extracts from the 
rhizomes were found to be bioactive. A water extract of Curcuma longa L. (Zingiberaceae), having O2- 
scavenging activity [29]. Turmeric contains curcumin along with other chemical constituents known as the 
curcuminoids that accumulated in rhizomes (2-6%) [46], which is responsible for the yellow color and 
comprises curcumin I (94%), curcumin II (6%) and curcumin III (0.3%) [45].Curcumin can significantly inhibit 
the generation of reactive oxygen species (ROS) like superoxide anions, H2O2 and nitrite radical generation by 
activated macrophages [42]. 
 Carotenoids are colorful antioxidant plant pigments that are found mostly in carrots, tomatoes, spinach and 
blueberries. They can be converted to vitamin A in the body when needed, ensuring that an optimum level of 
vitamin A is maintained.  Beta-carotene, the most popular member of the carotenoid family, is important for 
immune function, as it can increase and activate our white blood cells and also improve immune cell 
communication[40]. Carotenoids play a major role in the protection of plants against photo oxidative processes. 
They are efficient antioxidants scavenging singlet molecular oxygen and peroxyl radicals. In the human 
organism, carotenoids are part of the antioxidant defense system. They interact synergistically with other 
antioxidants; mixtures of carotenoids are more effective than single compounds. According to their structure 
most carotenoids exhibit absorption maxima at around 450 nm. Filtering of blue light has been proposed as a 
mechanism protecting the macula lutea against photo oxidative damage. There is increasing evidence from 
human studies that the carotenoids protect the skin against photo oxidative damage [52]. Carotenoids have many 
biological activities, including antioxidant activity, influences on the immune system, control of cell growth and 
differentiation, and stimulant effects on gap junction communication.Carotenoids play important roles in human 
nutrition through their provitaminA activity, but also by acting as antioxidants, for prevention of age-related 
macular degeneration or skin protection against UV radiation[30]. 
 Flavonoids belong to a group of natural substances with variable phenolic structures and are found in fruit, 
vegetables, grains, bark, roots, stems, flowers, tea, and wine [36].Flavonoids (or bioflavonoids), also 
collectively known as Vitamin P and citrin, are a class of plant secondary metabolites.Flavonoids arepowerful 
antioxidants by giving protection versus oxidative and free radical damage andincrease intracellular vitamin C 
levels[44]. 
 Phenolic compounds have a role in the visual appearance (peel and flesh pigmentation, browning), taste 
(astringency and bitterness), and health-promoting properties (free radical scavengers).Phenolic compounds 
having one or more aromatic rings bearing one or more hydroxyl groups can potentially quench free radicals by 
forming resonance-stabilized phenoxyl radicals and therefore have redox properties [11]. 
 There are relatively few studies with regard to improving the content of lupine antioxidant contents. So the 
goal of this study was to examine the effect of Vitamin C, vitamin B3 and turmeric rhizomes extract on total 
polyphenols, total flavonoids, total carotenoids and Antioxidant Activity of Lupine (Lupinustermis L.) Seeds. 
 

MATERIALS AND METHODS 
 
 Field experimentwas carried out at the Experimental Farm,Applied Research Center for Medicinal Plants, 
National Organization for Drug Control and Research,Egypt during agricultural season (2010–2011). Lupine 
seeds were obtained from Applied Research Center for Medicinal Plants. Seeds were sown in the prepared 
nursery on 18thOctober. The seedlings were thinned one month after sowing to leave two plants per hill.The soil 
was prepared and divided into plots of 2 m×1.5 m, with three rows at 60 cm apart and 30 cm between hills.All 
the recommended cultural practices for lupine production were applied according to the Egyptian Ministry of 
Agriculture. Foliar application of vitamin C, nicotinic acid and Curcuma longa extract, were sprayed twice with 
freshly prepared solutions (water extract) at 45 and 60 days from planting with low and high concentration of all 
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foliar application ingredients, as well as untreated plants (control; distilled water). The spraying was done 
manually using a spraying bottle, on both sides of the leaves evenly. The experimental treatments were laid out 
in a randomized complete block design (RCBD) with 3 replicates. Mechanical analysis [41] and chemical 
analysis [25] of the soil were carried out before sowing and presented in Table 1.  
Seven treatments were applied as the following: 
Control: (distilled water). 
A100: Low concentration of vitamin C, 100 ppm. 
A200: High concentration of vitamin C, 200 ppm.  
N100: Low concentration of nicotinic acid, 100 ppm. 
N200: High concentration of nicotinic acid, 200 ppm. 
C5: Low concentration of Curcuma longa extract, (5 g/l) 5000 ppm. 
C10: High concentration of Curcuma longa extract, (10 g/l) 10000 ppm. 
 
Table 1: Mechanical and chemical analysis of experimental soil. 

Characteristics 
Mechanical analysis Chemical analysis 

Soluble 
cations 

(m.equ/L) 

Soluble anion 
(m.equ/L) 

Macro element 
(ppm) 

Micro 
elements 

(ppm) 

pH EC 
m.mohs/cm 

CaCO3 

Coarse sand% 18.7 Ca+ 1.4 HCO-3 0.8 Total N 10 Fe 3 7.8 0.55 3.2 
Fine sand% 69.5 Mg++ 0.8 Cl- 1.5 P2O5 5 Cu 0.25 

Silt % 3.1 Na+ 1.8 SO-4 3.12 K2O 388 Za 0.98 
Clay % 8.7 K+ 1.41   Mn 4.4 

Soil texture Loamy  sand 
 
Prepared lupine seed extract: 
 Seed samples were taken randomly from each experimental plot, oven dried at 70°C until constant weights 
and then dried samples were ground to fine powder. Each seed sample 10g was transferred to dark-colored 
flasks and was dissolved in 250 ml of 95% methanol and stored at room temperature. After 24 hours, infusions 
were filtered through Whatman No. 1 filter paper. The combined supernatants were evaporated to dryness under 
vacuum at 40 oC using Rotary evaporator. The obtained extracts were stored in a refrigerator at 4 oC. 
 
Determination of Total Polyphenols Content:  
 The total polyphenol content was determined by spectrophotometry, using gallic acid as standard, according 
to the method described by [8]. The dried plant material was weighed, and extracted. Stock solutions of the 
prepared extracts were made so as to be 50mg extract per 100ml methanolic solution. One milliliter of each 
extract (equivalent to 500ug extract) was mixed with the reagents above and after 30 min the absorbance was 
measured at 765 nm against methanol blank to determine the total phenolic contents. The polyphenols content 
was expressed as µg gallic acid equivalent/g dry weight by reference to the gallic acid standard calibration 
curve. Standard calibration curve was prepared using serial dilutions of gallic acid (400, 300, 200,100, 50, and 
25 µg/ml), by mixing 1ml methanol solution of gallic acid  with 5 ml Folin-Ciocalteu reagent (diluted tenfold) 
and 4 ml sodium carbonate (0.7 M). Absorbance values were measured at 765 nm against methanol blank and 
the standard curve was drawn (Fig.1).   
 
Determination of Total Flavonoids Content: 
 The total flavonoid contents were measured by a colorimetric assay according to [31], using quercetin as a 
standard for the calibration curve. The dried plant material was weighed, and extracted. Stock solutions of the 
prepared extracts were made so as to be 50 mg extract per 100ml methanolic solution. One milliliter of each 
extract (equivalent to 500ug extract) was evaporated till dryness, and then treated with 5ml of 2% AlCl3. 
Absorbance values were measured at 415 nm using methanol as blank. Flavonoids content were calculated from 
the calibration curve of quercetin standard solutions, and expressed as µg quercetin equivalent/g dry weight. 
Calibration curve was prepared using serial dilutions of Quercetin (100, 80, 60, 40, 20, 10 µg/ml), transfer 
different aliquots corresponding to these dilutions to test tubes and evaporate to dryness. To the residue add 5ml 
of 2% AlCl3. Absorbance values were measured at 415 nm using, methanol as blank and the standard curve was 
drawn (Fig. 2).   
 
Determination of total Carotenoids content: 
 Total Carotenoid contents were determined according to [47]. Powder sample of lupine seeds (0.5gm each) 
were extracted with 85% acetone in the presence of little amounts of Na2CO3 and silica quartz, then filtered 
through centered glass funnel (G4). The residue was washed several times with acetone until the filtrate become 
colorless. The combined extract was completed to a known volume (50 ml). An aliquot (50 ml) of this extract 
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was taken for the colorimetric determination of pigments. The determination was conducted using a 
spectrophotometer at different wave length of 660, 640 and 440 nm and using acetone 85% as a blank.                          
Chl.a (mg/l) = 9.784 A660- 0.99 A640 
Chl.b (mg/l) = 21.426 A640- 4.65 A660 
Total carotenoids (mg/l) = 4.695 A440- 0.268 (Chl.a + Chl.b) 
 

 
Fig. 1: Standard calibration curve of gallic acid. 
 

 
Fig. 2: Standard calibration curve of quercetin. 
 
Determination of antioxidant activity (AA %): 
 The ability of the extract to scavenge DPPH radical was determined according to the method described by 
[35]. Sample stock solutions (1.0 mg/ml) were diluted to final concentrations of 250, 125, 50, 25, 10 and 5 
µg/ml in methanol. 1 ml of a 0.3 mM DPPH methanol solution was added to 2.5 ml solutions of the extracts or 
standard and allowed to react at room temperature in dark for 30 min. The absorbance of the resulting mixture 
was measured at 518 nm and converted to percentage antioxidant activity (AA %) using the formula:   
AA% = 100 – [(AbsSample – AbsBlank) × 100]/AbsControl 
Where:  
Methanol (1.0ml) plus extract solution (2.5ml) was used as a blank.  
1ml of 0.3 mM DPPH plus methanol (2.5ml) was used as a negative control.  
Solution of gallic acid served as positive control.  
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Statistical analysis:   
 The obtained results were statistically analyzed according to the Technique of Analysis of Variance 
(ANOVA) of a randomized Complete Blocks design.  The content of total phenols, flavonoids and carotenoids 
were presented as mean ± SD. Least significant difference (LSD) method was used to test the differences 
between treatment means at 5% level probability as published by [20]. 
 
Results: 
 Analysis of variance (Table 2) showed that foliar application of ascorbic acid,  nicotinic acid and turmeric 
rhizome extract had significant effect on total polyphenols, total flavonoids, total carotenoids and antioxidant 
activity. 
 
Table 2: Analysis of variance of total polyphenols, total flavonoids, total carotenoids and antioxidant activity. 

Source of 
variation 

df Mean Squares (MS) 
Total 

Polyphenoles 
Total Flavonoids Total carotenoids Antioxidant 

activity at 
10µg/ml 

Foliar application Treatments 6 202.4* 8.421* 314.6* 8.756* 
Error 14 4.012 0.379 9.277 0.428 
Total 20 ---- ---- ---- ---- 

* Significant at 0.05 level 
 
Total polyphenols: 
 The total polyphenols in lupine seed (µg/ g) in methanol extracts were determined from regression equation 
of calibration curve (R2 = 0.99), expressed as µg GAE (µg gallic acid eq)/ g of seed, as summarized in Table 3 
and Fig 3. The total polyphenolic content greatly varied with foliar application treatments, ranging from 14.23 to 
37.30 µg GAE/g. Supplying the lupine plant with ascorbic acid (vitamin C),  nicotinic acid (vitamin B3) and 
turmeric rhizome (Curcuma longa L.) extract were significantly very effective in enhancing the total 
polyphenoles in relative to the control treatment. The promotion was significantly depended on using turmeric 
extract, nicotinic acid and ascorbic acid, in ascending order. The maximum values of total polyphenols(37.30, 
36.82 and 35.65) were recorded with A200, N200 and A100, respectively. On the other hand, it is clear that there 
were no significant differences between these treatments. The minimum values were recorded at untreated 
plants (control). From Fig. 3, it is clear that there is no significant difference between N100 and C10.  Treatments 
can be arranged in descending order according to the values of total polyphenols as follows: A200 > N200 > 
A100 > N100 > C10 > C5 > control. 
 
Table 3: Effect of ascorbic acid, nicotinic acid and turmeric rhizomes extract on total polyphenols, total flavonoids, total carotenoids of 

Lupinustermis seeds. 
Foliar 

application 
Treatments 

Total polyphenols 
content, µg/g 

Total Flavonoids 
content, µg/g 

Total carotenoids 
content, µg/g 

Control 14.23  ±1.38 12.40  ±1.56 26.41  ±3.43 
A100 35.65  ±2.96 16.60  ±0.20 29.84  ±5.33 
A200 37.30  ±3.4 15.20  ±0.20 34.56  ±3.03 
N100 31.43  ±1.91 14.60  ±0.20 24.01  ±2.94 
N200 36.82  ±0.24 13.67  ±0.12 12.33  ±1.49 
C 5 27.17  ±1.27 11.80  ±0.20 4.93  ±0.99 
C10 30.41  ±0.75 15.00  ±0.02 20.58  ±1.96 
LSD 3.51 1.07 5.33 

 
Total flavonoids: 
 As shown in Table 3 and Fig.4 all applied treatments led to significant increase of total flavonoids 
compared with control. Also, it could be noticed that the application of vitamin C (ascorbic acid) was more 
effective than vitamin B3 (nicotinic acid) or turmeric extract. The highest value of total flavonoids(16.60 µg/g) 
was recorded with A100. From Fig.4, it is clear that, there were no significant differences between A200, C10 and 
N100. It is also shown that, there were no significant differences between N100 and N200. The minimum values 
were recorded on untreated plants (control) and C5. However, at low level of Curcuma glabra (5 g/l),  there was 
no significant effect on total flavonoids of lupine seed extract compared with control. Treatments can be 
arranged in descending order according to the values of total flavonoids as follows: A100 > A200 > C10 > N100 
> N200 >control >C5.  
 
Total carotenoids: 
 Data in Table 3 and Fig. 5 show that, the concentration of total carotenoids in plant extracts from 
Lupinustermis seeds ranged from 4.93 to 34.56 µg/g. The treatment of A200 gave the highest value of total 
carotenoids, but the lowest value was obtained with C5 treatment. From Fig. 5, it is clear that, there were no 
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significant differences between A200 and A100.  In addition, both the nicotinic acid and Curcuma glabraextract 
under two concentrations (low and high) had a negative effecton total carotenoids of lupine seed extract.  
 

 
Fig. 3: Effect of ascorbic acid, nicotinic acid and turmeric rhizomes extract on total polyphenols of 

Lupinustermis seeds. 
 

 
Fig. 4: Effect of ascorbic acid, nicotinic acid and turmeric rhizomes extract on total flavonoids of Lupinustermis 

seeds. 
 

 
Fig. 5: Effect of ascorbic acid, nicotinic acid and turmeric rhizomes extract on total carotenoids of 

Lupinustermis seeds. 
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Antioxidant activity: 
 Data in Table 4 and Fig. 6 show that, the antioxidant activity of Lupinustermis seeds ranged from 93.79 to 
97.97 % under the different studied treatments. Both the treatments of A200and C10gave the highest values of 
antioxidant activity that were 97.97 and 97.50 % respectively. However, there were no significant differences 
between them. The lowest values of antioxidant were 93.79 and 93.87withboth the treatments of N100 and 
control,respectively. In addition, there were no significant differences between control, N100 and N200. Also, it 
is noted that there were no significant differences between A100, N200 and C5. Treatments can be arranged in 
descending order according to the values of total antioxidant as follows: A200 > C10 > A100 > C5 > N200 
>N100 >control. 
 

 
Fig. 6: Effect of ascorbic acid, nicotinic acid and turmeric rhizomes extract on antioxidant activity of 

Lupinustermis seeds. 
 
 

 
 

Fig. 7: Relationship between total phenolic content and antioxidant activity  of Lupinustermis seeds. 
 

 The antioxidant activity is not well correlated with total phenolic contents (R2 = 0.218) Fig. 7 although it 
showed a trend that the higher phenolic contents have a stronger antioxidant activity. This result suggests that 
21.8% of the antioxidant activity of Lupinustermis accessions results from the contribution of phenolic 
compounds. These results are harmony with the results of literature [54]. It was also found that antioxidant 
activity was not correlated with total phenolic contents of lupin genotypes seeds [39] and also of some plants 
[37]. It is suggested that the antioxidant activities can be ascribed to the different mechanisms exerted by 
different compounds as well as phenolic compounds.  On the other words, it can be mentioned that antioxidant 
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activity of plant extracts is not limited to phenolics. Antioxidant activity may also come from the presence of 
other antioxidant secondary metabolites, such as carotenoids and flavonoids [26]. Figs8 and 9 show the 
correlation between antioxidant activity and both flavonoids and carotenoids with the correlation coefficient R2= 
0.274 and 0.143, respectively. These results display that 14.3 and 27.4% of antioxidant activity of Lupinustermis 
result from the contribution of flavonoids and carotenoids, respectively. 
 
Table  4: Effect of ascorbic acid, nicotinic acid and turmeric rhizomes extract on antioxidant activity by DPPH (%) and EC50 (µg/ml) of 

Lupinustermis seeds. 
Treatment Antioxidant activity by DPPH (Inhibition%) 

2.5 µg/ml 5µg/ml 10 µg/ml 
Control 19.21  ±0.34 34.09  ±0.14 93.87  ±0.11 
A100 15.48±  0.48 71.20 ±1.31 95.74  ±0.37 
A200 22.14  ±0.27 75.67 ±0.67 97.97  ±0.24 
N100 24.90  ±0.21 61.56  ±0.32 93.79  ±0.53 
N200 36.73  ±0.52 66.79  ±1.2 94.32  ±0.55 

C5 26.02  ±1.30 67.50  ±1.72 94.94  ±0.29 
C10 50.00  ±0.38 96.44 ±0.47 97.50  ±1.44 

Ascorbic acid …….. …..… ….… 
LSD …….. …….. 1.15 

 

 
 
Fig. 8: Relationship between total flavonoids content and antioxidant activity  ofLupinustermis seeds. 
 

 
 
Fig. 9: Relationship between total carotenoids content and antioxidant activity  ofLupinustermis seeds.  
 
Discussion: 
 Result showed that,the effect of ascorbic acid was superior to both nicotinic acid and turmeric extractwith 
regard to total carotenoids, especially at a concentration of 200 ppm, and on total flavonoids at the concentration 
of 100 ppm. In addition,both ascorbic acid and nicotinic acid treatments achieved higher total polyphenols than 



4922                                Gamal Mahmoud Ghazal and Ismail Mahmoud Ali Shahhat, 2013 
Advances in Environmental Biology, 7(14) December 2013, Pages: 4914-4924 

Curcuma longa extracttreatments especially the concentration of 200 ppm. These results clarified the 
positiveeffect of vitamin Con enhancingthe total polyphenols, total flavonoids and total carotenoids 
content.These results are in agreement with that reported in literature that studied the effect of ascorbic acid as 
foliar application on total phenol content and found that increasing ascorbic acid concentration from 50 to 200 
ppm increased total phenol contents compared with untreated plants [2]. In addition, these results are in 
agreement with that reported in literature, whichconcluded that ascorbic acid at 100 ppm gave a significantly 
increased chlorophyll a, b, a+b and carotenoids, but total soluble sugar content significantly increased when 
plants were treated with ascorbic acid at 200 ppm [5]. The present data also, are in agreement with that reported 
in literature on rosemary plants [55], on Khyasenegalensis plants [1], on Syngoniumpodyphyllum L. plants [2], 
and on Cupressussempetrirens L. [17].They found that foliar application of Asc. caused an increase in 
photosynthetic pigments and total soluble sugars content. The present data are in harmony with the literature 
that the enhanced accumulation of carotenoids was seen in antioxidants sprayed plants compared with control 
plants at 65 days after sowing of wheat plant[18], with that reported in literatures  on rosemary plants[55], on 
Khyasenegalensis plants [1], on Syngoniumpodyphyllum L. plants [2], and on Cupressussempetrirens 
L.[17].They found that foliar application of ascorbic acid caused an increase in photosynthetic 
pigments.Ascorbic acid is synthesized in the higher plants and has been associated with several types of 
biological activities in plants such as in enzyme co factors, antioxidant, and as a donor / acceptor in electron 
transport at the plasma membrane or in the chloroplast [12], [15]. This positive effect of vitamin C may be due 
tothe beneficial effect of vitamins on promoting the biosynthesis of carbohydrates and uptake of most nutrients 
[32] especially; N, P and K and soluble sugars [53], [4].It is stated that Asc.has a wide range of important 
functions as antioxidant defense, photo protection, regulation of photosynthesis and growth [10]. In this manner, 
it is reported that ascorbic acid has a central role in photosynthesis, as high content ration in chloroplast would 
imply [49]. Application of ascorbic acid or tocopherol increased total chlorophyll either through the stimulation 
of its biosynthesis and/or delay of its degradation and enhanced accumulation of ascorbate, phenol, carotenoids, 
calcium, potassium and magnesium was seen in antioxidants-sprayed plants compared with control plants [18]. 
 The term “antioxidant” refers to any molecule capable of stabilizing or deactivating free radicals before 
they attack cells. Antioxidant activities of lupine seeds are due to the presence of antioxidant components such 
as flavonoids, phenolic acids and carotenoids. These compounds can remove free radicals, chelating metal 
catalysts and inhibit oxidases [23]. Antioxidants stimulated the activities of catalase and peroxidase enzymes 
besides leading to an accumulation of ascorbic acid, total carotenoids and total soluble phenol in flag leaves 
compared to untreated plants under the corresponding salinity levels [18].In this respect, we found that the 
treatment of ascorbic acid (A200) gave the highest antioxidant activity (97.97%) compared with the other 
treatments. It is due to that this treatment (A200) gave the highest total polyphenols (37.30 µg/g) and total 
carotenoids (34.56 µg/g) as well as high value of flavonoids (15.30 µg/g). These results were agreement with 
that reportedin literature that the antioxidants enzyme activities were significantly increased by antioxidant 
spray of wheat plant[18]. 
 The positive effect of nicotinic acid on total polyphenols and total flavonoids may be due to the major 
function of nicotinic acid in the structure of nicotinamide adenine dinucleotide (NAD) and its phosphate; NADP 
[34], [33]. Both NAD and NADP are involved in the synthesis of high energy phosphate bonds (ATP) which 
furnish energy for certain steps in glycolysis, in pyruvate metabolism, amino acid and protein metabolism, and 
in photosynthesis [16]. 
 The positive effect of Curcuma longa extract on total polyphenols and total flavonoids may be  due to 
yellow color in turmeric rhizomes that are mainly due to the presence of 3 major pigments; curcumin 1,7-bis(4-
hydroxy-3-methoxyfenil) -1,6-heptadiene-3,5- dione), demethoxy-curcumin and bisdemethoxy- curcumin. 
These curcuminoidshave a free radical scavenger activity namely hydroxyl radical that is responsible to protect 
DNA from damage and inhibit lipid peroxidation [50],[51],[24],[48] and[13]. A water extract of Curcuma longa 
L. (Zingiberaceae), having superoxide anion (O2*-) scavenging activity[29].  On the other hand, turmeric 
extract is rich in carbohydrates, (50 % starch), arabinogalacton, potassium salt and pigments. It is also, known 
for its anti- oxidant and anti- microbial properties [7]. 
 
Conclusions: 
 It can be concluded that ascorbic acid enhance the total polyphenols, flavonoids and carotenoids and then 
antioxidant activity of Lupine (Lupinustermis L.)Seeds. 
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