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ABSTRACT  
The present study contributes to the development of the 
scale for their use in animal feeds.  Our study relates to the determination of the content of 
hydrothermal treatment of an edible species
geographical distribution.  The analysis of the phenolic 
hydrolysable.  The determination of the tannin
state of fruit maturity.  In the light of the results obtained, it arises that the 
east accounts for 0,295%.  The application of the hydr
nipples of the alleochimic substances without involving serious losses in 
antinutritionnel effect which the tanins exert nipples believed in the level of the 
content in tannins by heat treatments for an improvement and of a durable consumption or 
tannic fractions before nourishing the animals.  
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 The forage intensification is a major business organization for growers, Algeria has   a deficit in forage 
production and livestock feed specifically.It devotes considerable effort to increase production and a lot of 
resources to deal with this deficit thr
including the different types of corn meal, soya bean and sunflower 
 In order to play up the importance of the Algerian flora economically and in order to find new food animal 
and plant resources, which can immediately lead to the revitalization of the farming sector, biochemical research 
converge towards a current evaluation of natural meats that can provide carbohydrates, lipids and proteins.
 This resurgence of interest of plan
interesting to design a new approach acorn in order to showcase the possibilities of selling this fruit.
 The thought of   highlighting the glans appeared in most countries with oak in orde
potential of its food, pulp scale laboratory and 
of acorn flour in its conservation as cattle feed and the obtaining of edible oil.
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The present study contributes to the development of the food potential of holm oak acorn like new resource to 
scale for their use in animal feeds.  Our study relates to the determination of the content of factors antinutritionnels

edible species of oak, the holm oak (Quercus ilex known for its spontaneousity
.  The analysis of the phenolic compounds enabled us to highlight two types 

the tannin rates reveals their variation according to the vegetable species
state of fruit maturity.  In the light of the results obtained, it arises that the contents tannins of the nipples of holm oaks are rather significant 

for 0,295%.  The application of the hydrothermal treatments to 100°C during 30 minutes appears best adapted to detoxify the 
substances without involving serious losses in nutritive principles.  It thus allows a reduction of the 

exert nipples believed in the level of the digestive tract.  The objective would be to decrease this high 
treatments for an improvement and of a durable consumption or to carry out the extraction of different the toxic 

nourishing the animals.   

hydrothermal  Factorsantinutritionnels- Treatments Detoxification - Food.  

INTRODUCTION 
 

The forage intensification is a major business organization for growers, Algeria has   a deficit in forage 
production and livestock feed specifically.It devotes considerable effort to increase production and a lot of 
resources to deal with this deficit through imports as raw materials for the cattle food industry is $ 209.646, 
including the different types of corn meal, soya bean and sunflower [1]. 

In order to play up the importance of the Algerian flora economically and in order to find new food animal 
d plant resources, which can immediately lead to the revitalization of the farming sector, biochemical research 

converge towards a current evaluation of natural meats that can provide carbohydrates, lipids and proteins.
This resurgence of interest of plant resources generally and forest products, particularly, it seemed 

interesting to design a new approach acorn in order to showcase the possibilities of selling this fruit.
The thought of   highlighting the glans appeared in most countries with oak in orde

potential of its food, pulp scale laboratory and Industry, to examine the economic viability of the transformation 
of acorn flour in its conservation as cattle feed and the obtaining of edible oil. 
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The forage intensification is a major business organization for growers, Algeria has   a deficit in forage 
production and livestock feed specifically.It devotes considerable effort to increase production and a lot of 

ough imports as raw materials for the cattle food industry is $ 209.646, 

In order to play up the importance of the Algerian flora economically and in order to find new food animal 
d plant resources, which can immediately lead to the revitalization of the farming sector, biochemical research 

converge towards a current evaluation of natural meats that can provide carbohydrates, lipids and proteins. 
t resources generally and forest products, particularly, it seemed 

interesting to design a new approach acorn in order to showcase the possibilities of selling this fruit. 
The thought of   highlighting the glans appeared in most countries with oak in order to capitalize on the 

examine the economic viability of the transformation 
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 The purpose of this work is to detoxify these oakacorn of their allelochemical substances by hydrothermal 
treatment; in this setting, we performed biochemical analyzes to characterize the anti-nutritional compounds of 
two species of oak acorns with the intention of incorporating them in the food and feed. An edible, holm oak 
(Quercus ilex) from the region of Tessala (western Algeria) 
 

MATERIAL AND METHODS 
 
I.1. Collection: 
 Harvesting of acorns holm oak was carried away, since fruiting begins in October and ends in December. 
The acorns of oak were collected from different stations belonging to the mountains of Tessalawilaya of Sidi 
Bel Abbes (western Algeria). 
 
I.2. Storage: 
 In the lab, the plant material is washed, open on the floor and left spontaneously dry away from illumination 
and passion. This prevents the germination of acorns or fermentation. 
 
I.3. Preparation of flour raw acorns: 
 Whole acorns, raw, peeled, cut into small bits and dried in an oven heated to a temperature of 105 ° to 
constant weight and then are dry land and put in a very fine sieve (ф 1 mm) to obtain white flour as thin as 
possible. 
 The samples obtained are stored in tinted glass vials for future use. 
 
I.4. preparation of flour treaties acorns: 
I.4.1. By autoclaving: 
 Raw was autoclaving at a temperature of 100 ° C for 30 minutes. Then are peeled and dried in an oven 
heated to a temperature of 105 ° C to constant weight, then is cut into small pieces, mashed and placed in a very 
fine sieve (ф 1mm) to get a brownish flour also end as possible. 
 The samples are kept in tinted glass vials for future employment. 
 
I.4.2. For household cooking: 
 Raw acorns have suffered a housewife cooking at a temperature of 100 ° C for 30 transactions.Then are 
peeled and dried in an oven heated to a temperature of 105 ° C to constant weight, then is cut into small pieces, 
mashed and placed in a very fine sieve (ф 1mm) to get a brownish flour also thin  as possible. 
 The samples are kept in tinted glass vials for future employment. 
 
Methods Of Analysis: 
 The flours obtained are analysed to determine water content;antinutrients comprising the total phenols, 
condensed tannins, the hydrolysable tannins and phytic acid. 
 
II.1. Water content: 
 Determination of the water content is extended out by drying; the sample (5g) was inserted into a metal 
container is put in an oven at 105 ° C for 4 hours. 
 
The capacity is specified by the following rule: 
% Moisture = (wet weight - dry weight) x 100 / WW. 
 
II.2. Determination of phytic acid: 
 The determination of phytic acid is based on the properties of phytic substances related to ferric ions. Phytic 
acid is insoluble in water, but soluble in dilute hydrochloric acid. The optical density of the green solution thus 
formed is measured spectrophotometrically at 700 nm [9]. 
 The rate of phytic acid is held and determined colorimetrically by referring to a calibration curve. 
 
II.3. determination of total phenols: 
II.3.1. Preparation of extract: 
 1 g of acorn flour are added  to50 ml of methanol. Allow to react for 24 hours at room temperature. The 
solution is filtered and the supernatant is recovered [2]. 
 
II.3.2. Spectrophtométrique Determination of Phenolic Compounds: 
 The total phenols are determined by the Prussian blue method. The intensity of the color reaction is the 
degree of oxidation and polymerization of the polyphenolic compounds [3] 
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 Calculating the total phenol content is expressed in (%) of dry matter. 
Total phenols content (%) = E.L.C 
E (%) = 150. 
L = 1cm: length of the tank. 
 C: Concentration of total phenols determined with reference to a calibration curve made with a tannic acid 
solution at concentrations ranging from (10 to 60 mg / ml) at 725 nm. 
 
II.3.3. Determination of condensed tannin (CT) ferric sulphate: 
 This method of specific and sensitive assay is described by Bate-Smith [3]. It is based on the quantitative 
estimation of different proanthocyanidins. 
 The addition of ferric ions allows the degradation thereof. The optical density was 
measuredspectrophotometrically at 530 nm. 
 The content is determined by the following formula: 
TC (%)= 5,2 x 10 -2x     
 
5.2 x 10 -2: Constant expressed in equivalent of cyanidin. 
OD: Optical Density. 
V: Volume of sample used (1 ml). 
P: Sample weight (0.2 g). 
 
II.3.4. Determination of hydrolysable tannin (TH) ferric chloride: 
 The principle is based on the reaction of tannin extract and the reagent Cl3 Fe / HCl (0.01 M FeCl3 in 0.001 
M HCl) causing the red color violet complex, thereby forming ions (Fe3 + ) [2]. 
 The optical density was measured spectrophotometrically at 660 nm. 
The content is determined by the following formula: 
TH (%) = 
OD: Optical Density. 
Ɛmole: 2169 of allagique acid. 
M: 300. 
V: Volume of extract used (1ml). 
P: Sample weight (0.2 g). 
 

RESULT AND DISCUSSION 
 
Table 1: content of antinutritional compound of holm oak acorn  before and after cooking.  

before cooking After cooking  
Phytic  Acid (mg/100g DM) 127 88 

Total phenols(%) 0,631 0,298 
Total tannins (%) 0,295 0,260 

Condensed tannins (% ) 0,289 0,259 
hydrolyzableTannins(%)  0,0018 

 
I. Water content: 
 The purpose of the water capacity is a very important parameter to judge the quality of acorns.A wet cock 
gives a low production of flour, in fact, Moisture accelerates germination and promotes the growth of micro-
organisDM during storage. 
 The comparison water content of holm oak of Tessala (25, 73%) and other  studies; lower than that of the 
French population estimated (31.24%) [10], and Spanish (29, 36%) [17], although they are rather faithful to 
those of the Portuguese population with a mean value (26.3%) (Ferreira Vieira, 1966) and those of other 
Algerian populations estimated at (26 , 64%) [4]. 
 Thus, a comparison between  acorn  oak populations and other studies, our results are less than those of 
Portuguese and French populations reported by the bibliography and estimated respectively (34,20%) and 
(34.70%), as they are closer to those of the Spanish population estimated at (30,00%) [17]. 
 The water content for fresh fish and edible population is within a range of 2 (4.75%) and (26.96%).So holm 
oak contains a low charge per unit compared to the cork oak. 
 This variability in the moisture values is primarily due to factors including: 
- The sample preparation mode and particularly the red ink of water during grinding. 
- The physiological state of the fruit. 
- The source or place of harvest of the glans knowing the moisture layer is proportional to the altitude. 
 In addition, another important element, yet changes the moisture content, it is of the species or variety of 
producing the sample. 

DO x V 
P 
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II. Anti-nutritional compounds: 
II.1. Phenolic content of raw oak acorns: 
II.1.1. Phosphoric fraction content: phytic acid: 
 This substance is low compared to cereal grains and legumes that are high in phytic acid with the protection 
levels of respectively (960 mg / 100g)DMand (310 mg / 100g/DM). Accordingly, phytic acid is not a 
demineralizing effect as in cereals. 
 
II.1.2. Content of total phenols: 
 The values obtained in total phenols show particularly low levels in the edible species studied with a value 
compared to the forage species studied estimated (0.831%), and when it is  in particular to those acorns of 
various species of oaks including Quercus alba, Quercus and Quercusvalentinarudera estimated respectively 
(1.09%) (4.10%) and (4.51%). 
 The outcomes of the studied species are secretive enough to other Algerian species estimated respectively 
(0.600%) and (0.790%). In summation, they may present with respect to fava beans which shows a high rate of 
phenol (24.90%). 
 
II.1.3. Total tannin content: 
 we see that the edible species studied is less rich in tannins total compared to the estimated forage species 
(0.609%).Nevertheless, the total tannin levels are importantly more depressed than those published by Vision 
and Katiyar for Indian oceans (8.82%); Ofcarcik and Burns  for US tassels (0.1 to 10%).This low tannin content 
of green acorns proves that they are non toxic and are a popular, smoothly by consumers. Incidentally, Byung 
Hong et al. showed that acorns become very toxic and fatal if they contain tannin rate exceeding 1%. 
 
II.1.4. Content of condensed tannins: 
 The edible studied species have a low rate estimated condensed tannins compared to the forage species 
which bears a comparatively high rate assumed to be (0.580%); However, this content is much lower than that 
published by Vigan Katiyar, for Indian ocorns (8.82%).Comparing our species with faba bean, we discover that 
our outcomes are much lower and the deviation is quite substantial compared to the example of Fabian 
estimated (15.68%).Therefore, it is clear from our analysis that determined condensed tannins make up the bulk 
of total tannins.The richness in tannin acorns varies with the plant species considered, but likewise the state of 
maturity of the fruit. 
 
II.1.5. Hydrolysable tannins: 
 The results of our analysis show that the people of SCM contains a fairly high rate compared to the 
estimated edible species (0.009%). These results confirm the results obtained by Belarbi estimated (0.0063%) 
for the GCV and (0.060%) for the AHO.and the subscribers to those issued by El Mahi, we discover that our 
consequences are substantially similar, a difference of (0.001%) for the forage species, and (0.012%) for the 
edible species. 
 For our edible species studied, the deviation is quite substantial compared to the Fabian bean (2.8300%). 
 Our results indicates that the hydrolyzable tannin contents are unrepresentative compared to total tannins. 
 
II.2. Phenolic content of the treaties acorns: 
II.2.1. Phytic acid: 
 Decreasing the phytic acid content of the species studied after the hydrothermal treatment is produced by 
dissolution and diffusion of phytic acid in the water used during the cooking and retorting. 
 
II.2.2. Content of total phenols: 
 We see that there is a degradation of the content of phenolics and tannins.The values   show that after the 
hydrothermal treatment there is a significant decrease in phenolic content is (0.293%) for the AHO (acorn holm 
oak) and autoclaved (0.385%) for the cooked AHO, AHO compared to the crude estimate (0.633%)  
 
II.2.3. Total tannins content: 
 There was a lessening of  the total tannin content of the species studied after hydrothermal treatment 
(0.160%) for the AHO and autoclaved (0.212%) for the cooked AHO from the estimated flood AHO (0.295 
%).This shows that the hydrothermal treatment is an efficient means to detoxify acorns. 
 
II.2.4. Hydrolysable tannin content: 
 There is a reduction in the content of hydrolyzable tannins is (0.208%) for cooking and AHO (0.156%) for 
the AHO autoclaved. 
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 The decrease in hydrolyzable tannins as a result of hydrothermal treatment is explained by their degradation 
in ellagitannins and last Gallic acid oxidize to turn into brown polymers, which shows their decline, so there is a 
loss of wealth tannin during hydrothermal treatment. 
 
II.2.5. Condensed tannins content: 
 Regarding the AHO treated is set up to have a degradation of the condensed tannin content is more 
remarkable during treatment by autoclaving (0.4% reduction). 
 This reduction is due to enzymatic browning, because these centers cause the property of reacting with the 
protein under the result of the heat treatment; they undergo oxidation with loss of water, then are transformed 
into corresponding anthocyanidol polymers. 
 
Conclusion: 
 Our results demonstrate a successful method to a further contribution in the knowledge of acorns and their 
potential role in animal feed. 
 The biochemical composition highlights the rich acorns in carbohydrates and lipids, which classes among 
energy food first rate. 
 Hence the present species represent a rising percentage of the human diet in the future, attention to anti-
nutrients they contain will be an important aspect of the valuation of these valuable resources.Qualitative 
analysis could remove the doubt on certain assumptions regarding the character of the glans and its nutritional 
value 
 In the end, a bill is necessary in society to contain and guide our endeavors to avert the risk of thousands of 
trees for the benefit of economic demands. 
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