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ABSTRACT  
The molecular richness of the plants constitute a  significant source of natural bioactives molecules .  This  work concerned flavonoids 
valorization from Inula viscose leaves promising applications in the fields of the food  to delay the rancidity of the fat content by testing the 
evolution of fresh cream oxidation. Extraction was performed by different solvent using a graduate polarity (aqueous, N-butanol, chloroform 
and acetate  of ethyl). total phenols assay was estimated using folin ciocalteu method. The antioxidant capacity was  studied by the DPPH. 
Methods of analysis of lipid and their products of oxidation were  adopted to follow the evolution during the fresh cream conservation  Our 
results highlight that flavonoids  elongate fresh cream to 35  days instead of 21 days with n butanol extract (20, 40 and 60) µl and  ethyl 
acetate extract (40 and 60) µl.   

 
KEYWORDS:  
 

INTRODUCTION 
 
 Transformation and conservation of food stuffs  require an intended operations to ensure a good quality 
added to  making them delicious and nutritive gravitational, edible, for the  consumer.  Storage, distribution and 
trade of food require  that those have the one relatively long commercial life span [10].   
 Agroalimentary products are rich in lipidic fraction which makes  undergo chemical conversions and 
degradations under the influence of  external factors such as heat, the light, the presence of oxygen .That can 
lead not only to the odoriferous loss of organoleptic or nutritional properties, thus, sometimes has the  
appearance of problems of irritation or allergy due to the newly  formed products [10,3].  
 Generally,  Degradations result from an oxidative processes imply radicals.  The oxidation of the food lipid 
involves qualitative  deterioration (rancidity), nutritional (loss in vitamins) and even a  toxicity due to the 
products resulting from the lipidic peroxidation  (peroxides, aldehydes) [7].  
 Favonoids are natural compounds which can be met in a  broad variety of fruit and vegetables consumed 
daily by the human  being.  Besides their role in the pigmentation of the plants,  some of these compounds 
present biological activities of interests,  such as anti-radicalizing and antioxidant actions.  Indeed, by  
complexation with specific enzymes, the flavonoids are able, for  example, to metabolize dioxygene and nitric 
oxide or to stop the  action of radicals such as the anion superoxide [1,2,4]. 
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 Algeria counts has a richest flora  characterized by a great number of plants belong to  varied families [12] 
our choice was made particularly on inula viscosa a species of the family of Astéraceae for the  extraction and 
the study of these natural substances  [12] .Traditionally, Inula viscosa is used as antirhumatic due to it 
antioxidant and ant-inflamation effect [4]. 
 The aim of this work is to determine total phenols, antioxidant activity of the flavonoids of  inula viscose  
extracts and valorize them as additive in fresh cream industry. 
 

MATERIAL AND METHOD 
 
The harvest of Inulaviscosa: 
 Inula viscosa L leaves were collected  in September 2012 in Sfisef area (Wilaya of  Sidi-Beautiful-Abbès, 
in the West of Algeria) during the period of  flowering.  Then samples are cleaned and put to dry at  ambient 
temperature in an aired place under the shade then grounded .   
- fractionation 
- proportioning of the pT 
- antioxdpph 
 
Evolution of the level of oxidation of the lipids during the  conservation: 
Measure combined dienes:  
 The measurement of combined dienes is a fast method carried  out by spectrophotometer measurement with 
233 Nm directly on the  lipidic extract.  The combined dienes, primary education products of  the oxidation of 
the lipids are formed by rearrangement of the double  connections of the radical dipole of the polyinsatured fatty 
acids.  These combined dienes have a maximum of absorption with  abs = 233 Nm [5].   
 We dilute 5g of fresh cream in 50 ml methanol during 30 minutes.  The  mixture is homogenized in the 
presence of 25 ml of  chloroform or dichloro-methan and 16 ml of distilled water, during 5  minutes.   
 After addition of 25 ml of chloroform , the mixture  is homogenized during 1 minute.  Then we  added 25 
ml of distilled water after that we  mixture and   homogenized for 1minute.  The mixture is put to  elucidated 
with 4°C for 18 H.  The yellow lower organic phase is recovered and evaporated  vacuum then included in 
methanol 5ml (the same operation is repeated  for each sample).  The absorption spectrum of the solution is 
recorded with the  spectrophotometer, against solvent among 200 Nm and 400 Nm.  The absorbances of the 
samples are read to 233 Nm and 214  Nm  
 The diene index is obtained by calculation of the report/ratio of the  absorbance measured with these two 
wavelengths (A233/A214), This  calculation makes it possible to correct variations of concentrations  in lipids 
related to the taking away, because 214 Nm correspond to the  point isobestic (Klein 1970).  The analyses were 
carried out on the  lipidic extracts obtained for each sample on an interval of:  (1 days,  5 days, 10 days, 15 days, 
20 days, 25 days, 30 days, and 35 days) as  follows:   
 0,2 G of each extract is diluted in ten ml  of  distilled water to add them to the samples of the fresh cream 
with  three amounts 20 µl, 40 µl, 60 µl to compare the effect of  the four extracts of flavonoids on the levels of 
peroxydation of the  lipids on a food which has the one shelf life 21 days without any additive  or conservative 
in 4°C. 
 

RESULTS AND  DISCUSSION  
 
Mass output of the extractions:  
 The hydroalcoolic maceration and the confrontation by various  solvents of 100 G powder of the inula 
viscousa gave the mass outputs  and the percentages summarized in table 1 
 The extraction of the flavonoids by the method of  confrontation by organic solvents starting from the 
powder of the  sheets of the viscous inula, shows that the aqueous extract represents  the highest output 
(36,92%) followed by N-butanol extract (24,61%) then  chloroform extract (3,07%).  The weakest output 
(6,15%) is obtained  by the ethyl acetate extract . 
 The chloroform extract contains aglycones (fairly polar  molecules);  the phase acetate of ethyl of the 
hydroxylated aglycones  poly (more polar than the aglycones);  the n-butanolic phase of  heterosides of the C-
glycosyl type whereas the aqueous phase retains  the insoluble molecules in solvents used.   
 The extraction is repeated several times to have a significant mass  output, to carry out the purification.   
 
V 2. total phenols assay: 
 Spectrophotometer made it possible to quantify the rate of  polyphenols in the ethanolic extract, the 
calibration curve is carried  out by the gallic acid with various concentrations.  The content total phenols  
(table2) are reported of acid equivalent Mg gallique/g of extract of  plant.  
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 It was proven that the contents of total phenols are high  when the medium of life of the plant is not 
adequate, here the  plant supports the synthesis of the secondary metabolites to  adapt and survive [9].  
 
Table 1: Outputs of the extractions expressed in g from dry matter and  in  % compared of different extract.   

Extract M.S (g) Rendement (%) 
Ethyl acetat extract 0,20 6,15 
n-butanol extract 0,80 24,61 

Chloroformic extract 0,10 3,07 
Extrait aqueous extract 1,20 36,92 

 

 
 
Fig. 1: Calibration curve of the gallic acid (1) and the ascorbic acid (2).   
 
Table 2: total phenols Content of different extracts.   

Extract Total phenol concentration 
Extrait chloroformique 82 

Extrait de l’acétate d’éthyle 250 
Extrait de n-butanol 502 

Extrait aqueux 173 

 
Table 3: Percentages of the antioxydant activity of different extracts. 

solvant Anti-oxidan*Activity 
n-butanol 95,87% 

chloroforme 80,90% 
phase aqueuse 90,57% 

Acétate d’éthyle 93,98% 

 
Table 4.1: Evolution of the diene concentrations combined in the fresh cream with  chloroform phase extract. 

Conservation 
Period 

 
S a 

P c 
AA : 80,90% 

20 µl 40 µl 60 µl 
1 day 0,08±0,01 0,08±0,02 0,08±0,03 0,07±0,01 
5 day 0,09±0,01 0,09±0,01 0,09±0,01 0,09±0,01 
10 day 0,15±0,02 0,09±0,01 0,09±0,01 0,09±0,03 
15 day 0,18±0,01 0,16±0,05 0,09±0,04 0,09±0,08 
20 day 0,20±0,06 0,16±0,03 0,15±0,01 0,15±0,01 
25 day 0,23±0,01 0,17±0,01 0,17±0,02 0,16±0,01 
30 day 0,24±0,05 0,20±0,2 0,17±0,02 0,18±0,01 
35 day 0,24±0,03 0,21±0,01 0,19±0,01 0,19±0,03 

 
Table 4.2: Evolution of the diene concentrations combined in the fresh cream with  the aqueous phase extract. 

Conservation 
Period 

 
S a 

P a 
AA : 90,57% 

20 µl 40 µl 60 µl 
1 day 0,08±0,02 0,08±0,01 0,08±0,01 0,08±0,01 
5 day 0,09±0,04 0,09±0,02 0,09±0,03 0,09±0,02 
10 day 0,15±0,01 0,09±0,04 0,09±0,01 0,09±0,05 
15 day 0,18±0,06 0,09±0,01 0,09±0,01 0,09±0,02 
20 day 0,20±0,02 0,17±0,02 0,14±0,07 0,12±0,05 
25 day 0,23±0,04 0,20±0,02 0,18±0,03 0,18±0,02 
30 day 0,24±0,01 0,20±0,01 0,20±0,01 0,18±0,01 
35 day 0,24±0,01 0,19±0,01 0,19±0,01 0,19±0,02 

 
Antioxidant Activity: 
 Table 3 presents the percentages according to  the calibration curve of the Figure1 of  the ascorbic acid of 
the antioxidant activity of  the extracts of the viscous inlay with four solvents opposite free  radical DPPH.  
 The N-butanol extract presents the highest capacity antiradicalaire  (95,87%), followed by Acetate of ethyl 
(93,98%), aqueous phase  (90,57%) and the chloroform (80,90) which presents the weakest effect  in this series  
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Table 4.3: Evolution of the diene concentrations combined in the fresh  cream with N-butanol phase extract. 
Conservation 

Period 
 

S a 
P n-b 

AA : 95,87% 
20 µl 40 µl 60 µl 

1 day 0,08±0,01 0,07±0,02 0,08±0,01 0,08±0,01 
5 day 0,09±0,05 0,08±0,01 0,09±0,06 0,08±0,03 
10 day 0,15±0,05 0,08±0,01 0,09±0,05 0,08±0,02 
15 day 0,18±0,05 0,08±0,01 0,09±0,05 0,09±0,02 
20 day 0,20±0,1 0,11±0,05 0,09±0,01 0,08±0,02 
25 day 0,23±0,02 0,14±0,01 0,11±0,01 0,11±0,01 
30 day 0,24±0,06 0,16±0,02 0,15±0,03 0,14±0,01 
35 day 0,24±0,01 0,19±0,02 0,19±0,03 0,17±0,01 

 
Table 4.4: Evolution of the diene concentrations combined in the fresh cream with  acetate of ethyl phase extract. 

Conservation 
Period 

 
S a 

P a e 
AA : 93,98% 

20 µl 40 µl 60 µl 
1 day 0,08±0,05 0,08±0,05 0,07±0,02 0,08±0,01 
5 day 0,09±0,06 0,08±0,02 0,09±0,02 0,08±0,01 
10 day 0,15±0,1 0,09±0,00 0,09±0,02 0,09±0,03 
15 day 0,18±0,1 0,10±0,1 0,09±0,05 0,09±0,05 
20 day 0,20±0,03 0,11±0,4 0,12±0,01 0,09±0,01 
25 day 0,23±0,02 0,15±0,02 0,12±0,01 0,12±0,05 
30 day 0,24±0,05 0,19±0,05 0,18±0,01 0,17±0,01 
35 day 0,24±0,05 0,20±0,05 0,19±0,1 0,19±0,02 

 

 
 

Fig. 2: Dendrogramme of classification of the combined diene  rates.   
 
V 4. Use of the four phases of the extractions like food  additive against rancidity:   
V 4.1. combined Dienes:  
 The combined dienes is the  primary products of the  lipids oxidation, are formed by rearrangement of the 
double  connections of the radical lipoyle resulting from the departure of a  hydrogen on a fatty acid having at 
least two double connections in  position,-pentadiene [7].   
 The result of the proportioning of dienes combined (table 5) for the fresh cream  (without additive) carried 
out by the calculation of the  average of three samples.  This result is deferred each time on the  tables of the 
four extracts (chloroform, acetate of ethyl, N-butanol,  and aqueous phase) like reference for the comparison of 
the of the biochemical analyses   
 The classification of the deprogrammer (figure2) carried out by  statistica 6 separates the samples in two 
principal groups, the first  relates to the samples without additive (Its) which have pus to hold  21 days, the 
second group is that of the samples with the various  extracts.   
 
The second group itself is classified in four pennies groups:   
 The sub-group of PC 20 µl which recorded the  weakest effect (high combined diene rate  and shortest shelf 
life to 26 days)  
 The sub-group of PC (40 and 60) µl and Pa (20,  40, and 60) µl which presented an evolution of the better 
diene  averages combined compared to the first under group in the same  interval of time and the shelf life is 27 
to 30 days.   
 The sub-group of P N-B (20, 40 and 60) µl and  Pae (40, and 60) µl gave a satisfying result and the most 
effective  concentration of 60 µl of the extract of P N-B recorded the shelf life  longest (37 days) difference in 
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16 days compared to the natural  samples (Its), the 35 th day the combined diene rate  was still to 0,17 and even 
their evolution with the courses of all the  duration of our tests are excellent for a food very rich in lipids like  
the fresh cream.  The other concentrations of P N-B and Pae in this  sub-group prolonged the shelf life up to 35 
days a difference in 14  days compared to the natural samples.   
 The sub-group of Pae 20 µl presents a good  evolution of the combined diene averages, the real duration of  
conservation of the samples of food is 33 days  
 One can classify the four sub-groups according to their  effectiveness to as follow delay the reactions of the 
oxidation of  the lipids:   
1     Sub-group of P N-B (20, 40 and 60) µl and Pae  (40, and 60) µl  
2     Sub-group of Pae 20 µl  
3     Sub-group of PC (40 and 60) µl and Pa (20, 40,  and 60) µl  
4     Sub-group of PC 20 µl  
 
Discussion:  
 The antioxidant activity of the phases isolated starting from  this plant is evaluated by  antiradical test  
which consists in  estimating the capacity of trapping of free radical DPPH (ref)  . 
 The results obtained showed that the antioxidant capacity is very significant, the  extract of N-butanol 
presents the highest antiradical   capacity (95,87%), followed by that of the ethyl acetate extact (93,98%), 
aqueous  extract (90,57%) and the chloroform (80,90) which presents the weakest  effect in this series.   
 The current tendency is to enrich food with the possible maximum of  antioxidants and the consumption of 
flavonoids can vary from 50 to  800 mg/jour according to the consumed quantity of fruits, vegetables  and 
drinks, such as the tea or the red wine.   
 The antioxidant activity of the phases isolated starting from  this plant is evaluated by the test 
antiradicalaire which consists in  estimating the capacity of trapping of free radical DPPH. 
 The results obtained showed that the antioxidant capacity is very significant, the  extract of N-butanol 
presents the highest antiradical   capacity (95,87%), followed by that of the ethyl acetate extract (93,98%), 
aqueous  extract (90,57%) and the chloroform (80,90) which presents the weakest  effect in this series.   
 The current tendency is to enrich food with the possible maximum of  antioxidants and the consumption of 
flavonoids can vary from 50 to  800 mg/jour according to the consumed quantity of fruits, vegetables  and 
drinks, such as the tea or the red wine  [11].   
 
Conclusion: 
 The use of our four phases to delay the oxidation of the  lipids of the fresh cream proved the effectiveness 
of the extract of  the N-butanol and the aqueous phase which prolonged the shelf life 21  days to 35 days with 
the extract of N-butanol.   
 The conservation of the fresh cream with these natural  antioxidants appears essential to maintains of a 
good quality by  delaying the reactions of oxidation, however it is always obligatory  to keep the temperature 
among 3 and 4° C These results could also be  supplemented by the thiobarbituric analysis of the substances Sr-
TBA  in order to determine the compounds responsible for the odor and to  follow their kinetics of formation. 
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