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ABSTRACT 

Different layers of acorn (Quercus infectoria), hull, seed coat and seed kernel were ana-

lyzed for determination of chemical composition. The results of the preliminary analysis 

showed that acorn contained more than 65% carbohydrates, 8% lipid and 10% tannin 

among other constituents. The fatty acid composition of the seed oil was determined using 

thin layer chromatography and comparing with standards. The results showed the pres-

ence of both saturated and unsaturated fatty acids. Saturated fatty acid: are C14:0, C16:0, 

C18:0, and C20:0. Unsaturated fatty acid: C18: 1 and C18: 2. Total saturated fatty acids 

represented 20% and unsaturated fatty acids contributed 80% to acorn fat content. 
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INTRODUCTION 

Acorn is an important source of carbohy-

drate, lipid, protein and tannin. The 

carbohydrate, protein and lipid content of 

acorn have attracted attentions for its use as 

supplement in animal diet. Feldhamer and 

coworkers, 1989 have reported relationship 

between acorn production and deer body 

weight during different seasons. Osorio-

Bueno and coworkers, 1985; Flores and co-

workers 1988 reported the direct effect of 

nutrition of Iberian pig with acorn and 

mixed feed on the content of fatty acids in 

adipose tissue. Holiman 1985; Govindwar 

and Dalvi 1990 presented that acorn, due to 

its tannin content, could result in antinutri-

tive effects when fed complete, without 

tannin layer separation. Tanguy and co-

workers 1977, Mosely and Griffths, 1979 

reported that the antinutritive effect of tan-

nin is due to decrease in trypsin and a-

amylase activities. Prakhavatti reported an 

inhibition on iron adsorption related to tan-

nin content in either feed or food. Griffths 

and Jones 1977 concluded that water extract 

of the testa from colored flour containing 

tannin inhibited the action of fungal cellu-

lase and reduced the in vitro digestibility of 

cellulose. So it was suggested that the evolu-

tionary advantage of high tannin content 

may be related to the ability to inhibit the 

growth of pathogenic fungi (generally cellu-

lolytic). On the other hand tannin content in 

ruminant diet needs more investigation and 

for the reasons of protein binding capability 

of tannin, cellulase inhibition and other 

problems connected with antinutritive effect 

in feed. Two approaches can reduce this 

antinutritive effect as reported by Tanguy 

and coworkers, 1977; Rao and Deosthale, 

1982, for some tannin containing horse bean 
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seeds. Antinutritive effect could be reduced 

when the hull and seed coat are removed, 

also the processes of roasting or cooking can 

greatly decrease the tannin content. Acorn 

due to its lipid content, which is about 8%, 

could serve as a lipid source. Osorio-Bueno 

and coworkers, 1985; Flores et al. 1988 re-

ported the lipid analysis of adipose tissue 

from pig fed on acorn. In this investigation 

different layers of Iranian acorn were ana-

lyzed separately and through thin layer 

chromatography (TLC) fatty acid composi-

tion of seed oil was identified. 

MATERIALS AND METHODS 

Acorn was harvested from the west of 

IRAN (Kordestan). The average weight of 

each nut was 5 g. The acorn was separated 

into three different parts namely, hull, seed 

coat, and seed, the weight of each part being 

as follows: hull 20%, seed coat 15% and 

seed 65%. Each part was ground separately 

in a coffee mill (Moulinex) .All the chemi-

cals used were of analytical grade, obtained 

from Merck Co. 

Tannin was estimated using the method 

reported by Rao and Deosthale, 1982. Nitro-

gen content was determined by the 

macroKejeldhal method and then expressed 

as crude protein using a conversion factor of 

6.25. Total carbohydrate was estimated us-

ing the Anthrone method reported by 

Thomas 1977. Lipid content was determined 

in a Soxhlet extractor using petroleum ether 

as solvent (Guston and Mc.Laughlan,1976). 

As for seed oil analysis, seeds were 

ground and oil content extracted with petro-

leum ether in a Soxlet extractor, solvent 

being removed in vacuo at 400C. Glyceride 

or esters existing in seed oil were hydro-

lyzed according to the procedure reported by 

Gustone and Mc. Laughlan, 1976. 

Thin layer chromatography of seed oil and 

hydrolyzed samples were run as reported by 

Stahal, E. 1969, using silicagel G as adsorb-

ent and ready coated plates of silicagel 

G(0.2mm thick)supplied by Merck Co., 

without prior activation. The substances 

were applied with a micropipette. The chro-

matoplates were developed in a tank filled to 

a height of 12.5 cm, at room temperature, 

with petroleum ether (BP 60-70
0
C) diethyl 

ether and acetic acid (70-30-2 V:V:V). 

Time of run was 1hr and visulization of 

constituents was via carbonization by heat-

ing with chromo sulfuric acid (5g potassium 

dichromate in l00ml 40% sulfuric acid at 

1500C). Visual composition of the sample, 

spot area and Rf (rate of flow) were evalu-

ated by comparison with a suitable standard, 

using C14:0, C16:0, C18.:0, C18.:1, C18.:2 fatty 

acids and in five replicates. 

RESULTS AND DISCUSSION 

The gross and approximate composition of 

the different parts of acorn are summarized 

in Table 1. It is clear that seed is the major 

source of carbohydrate, lipid, and protein. 

The most substantiate layer of tannin in 

acorn is in seed coat (40%) and hull (15-

20%). By looking at the chemical composi-

tion of acorn, one can recognize its potential 

as an agricultural product and its use as sup-

plement in animal feed particularly in 

regions with a lack of animal feed due to 

Table 1. Analytical data on acorn (%). 

Layer Protein Lipid  Total carbohydrate  Tannin Ash 

Hull 0.50 1.44 50 15-20 2.72 

Seed coat  0.20 0.05 - 40 1.69 

Seed 5 7.80 70 1 1.55 
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local climatic conditions. However the pres-

ence of phenolic compound (tannin) at 10% 

in acorn decreases its nutritive value. How-

ever this antinutritive effect of acorn could 

be reduced through the tannin containing 

layers being removed by cooking or roasting 

the grain, Tanguy et al. 1977; Griffiths and 

Jones, 1977; Rao and Doesthale, 1982. The 

analytical values of the oil presented in Ta-

ble 2 are comparable with the previously 

reported data by Formo et al, 1982. Table 3 

presents the Rf value of the fatty acids pre-

sent in Iranian acorn seed oil resulted from 

hydrolysis and TLC application as well as 

the amount of fatty acids. Each value is the 

mean of five measurements. Table 4 repre-

sents some statistical calculations. None of 

the five, replicate measurements differ by 

more than 1±  times the standard deviation 

from the mean. The mean value and Stan-

dard Deviation (S) has been calculated from 

the equations 1 and 2 (Hershdorfer, S.M. 

1984). It is clear that both saturated and un-

saturated fatty acids are present in seed oil, 

but the amount of unsaturated fatty acid is 

higher (80%) than saturated ones (20%). 

C16:0 is the most prevalent saturated and 

C18.:1 is the most comnon unsaturated fatty 

acid. Osorio-Bueno and coworkers, 1985 

reported the presence of C14:0, C16:0, C18,:2 

in adipose tissue of Iberian pig fed on pro-

tein and supplement of soybean and acorn. 

Flores et al. 1988 reported the presence of 

the fatty acids C14:0, C16:0, C18,:0, C18.1, 

C18.:2, and C18:3 in adipose tissue of pigs fed 

on acorn. These authors also presented that 

palmitic acid about 20% shows the most im-

portant amount of saturated fatty acid and 

oleic acid about 55% has the highest amount 

of saturated fatty acid present in the pig fat 

fed on acorn. These are comparable with our 

analytical results of Iranian acorn. 

n

x
H Σ=  (1) 

H=The average of the 5 observations, 

arithmetic mean 

Σ X=sum of the individual observations. 

n=number of observations. 

]1/)([ 2
−−Σ= nHXS  (2) 

S=Standard deviation 
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