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CHEMICAL STUDIES ON PROTEINS AND LIPIDS
OF DATE SEEDS
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ABSTRACT

The amounts of crude protein of date seeds were 7.56, 6.12 and
6.69% for Zagloul, Samani and Haiani respectively. Four different
protein fractions were extracted from the date seeds according to
their solubility.

Three clear, similar electrophorectic bands were identified in
the three varieties, mentioned before, while another fourth minor
band was only identified in the Haiani variety.

Free amino acids were determined qualitatively and total amino
acids were quantitatively determined. Glutamilic acid was the most
abundant one in the three varieties since it comprises 11.8, 9.7
and 11.3 mg/g protein on dry weight basis, for Zagloul, Samani and
Haiani, respectively.

The crude fat contents of the seeds were 7.58, 11.30 and 6.71
in Zagloul, Samani and Haiani, respectively.

GLC analysis of the oils showed the presence of five even
numpber saturated fatty acids between C10-0 - CTB'O' TwOo unsatura-

ted fatty acids were identified as oleic and linoleic acids.
Lauric acid was the most abundant saturated fatty acid with 23.65,
22.07 and 31.04%, while oleic predominated as unsaturated one with
42.07, 37.58, and 38.96 for Zagloul, Samani and Haiani, respecti-
vely. Consequently, Egyptian date seed oils could be classified
as Semidry oil.

The unsaponifiable matter showed the presence of 15 fractions
of sterols and hydrocarbons in variable quantities. B-Sitosterol
was the most abundant sterol with 24.57, 34.36 and 32.75% for

Zagloul, Samani and Haiani, respectively.

INTRODUCTION

The chemical components of the by-product date seeds as pro-
teins and lipids and their potential use in animal feeding is of a

major interest. All (1968), studied the oprotein content of palm
date seeds of Egyptian varieties Amhat and Ramli. He found that

the total nitrogen content was nearly 1.0%. He identified 13 amino

acids in the protein hydrolyzate of the two varieties.

Hussein and El-Zeid (1975), studied the protein composition

of Khalas date seeds grown in Saudi Arabia. Their reported data
were so close to those obtained by Salem and Hegazi (1971) on
Egyptian dry date seeds.
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The free amino acids of date seeds were extracted accce din
to El-Dash and Johnson (1970), and it was qgqualitatively detccomi... d
using descending partition paper chromatography technique as de.
cribed by Block et al. (1958). Quantitative determination :.f
total amino acids extracts was carried out according to Moore et
al. (1958) using Beckman amino acid analyzer Model 1.21. T

The amount of crude oils in the three date seed varileties
and the routine physical and chemical properties were determined
according to the standard -methods of A.0.A.C. (1975).

Identification and determination of the fatty acids content
of each o0il as methyl esters were carried out using G.L.C. tech-

nique according to A.0.A.C. (1975). Pye Unicam apparatus was
‘used with Duel flame ionization detector, G.C.V. Column with

polyethylene agipate 10% was used;odetector temp. 22OOC., injec-
tion temp. 220°C, Column temp. 190°C, nitrogen flow rate 45 ml./

min. and chart speed 2 min./cm.

A set of standard methyl esters of saturated and unsaturated
fatty acids was used as authentic standard reference for compar-

ison.

The unsaponifiable matter of each oil was fractionated and
identified according to the standard method of A.0.A.C. (1975)
using G.L.C. analysis under the following conditions:

o Column used OV 17,Oinjection temp. 300°C, detector temp.
300°C, column temp. 270°C, air flow rate 330 ml/min and chart

speed 2 min/cm.

various fractions were identified with the aid of authentic

samples consisted of hydrocarbons (C o Cooi C24-'C3O' and C 2)
and sterols, (Cholesterol, Campsteroi, Stigmasterol and B—Sigo-
sterol), under the same conditions. |

The relative concentration of each fraction was calculated
according to Mc Nair and Bonelli (1969).

RESULTS AND DISCUSSION

Crude protein:

The data presented in Table (1) indicate that defatted date
seeds contailned from 6.12 to 7.56% crude protein. 2Zagloul seed
varlety contained the highest amount, i.e. 7.56%, while Samani
and Haiani contained 6.12 and 6.69%, respectively. However, these
results are near to that reported before by Wally et al. (1979),

Date seed proteln fractions:

Four different protein fractions were extracted from date
seeds of the three varieties, albumins, globulins, prolamins and
glutelins. 1In general, Zagloul variety showed the highest per-
centage of the total extracted soluble protein fractions.
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Mansour (1974), reported that protein ccntent of Zagloul
seed variety was higher by 35% than of Samari variety at ripening
stage. Fourteen amino acids were qualitatively identified in the

protein hydrolyzate using paper chromatcgra: Ay technigque. The

seed oil content amounted to 7.2 and 7.3% fur both Zagloul and Sa-
mani varieties respectively. Wally (1979}); reported that protein
and oil percentages ¢of date seeds based on fresh weight were 5.22%

and 8.5% respectively.

Mehran and Filsof (1975), studied the physico-chemical pro-
perties and the fatty acid content of date seeds obtained from
Iranian varieties. The o0il content of the seeds amounted to 8.5%,
5.0% and 6.9% for Mussafti, Kabkaab and Sayir, respectively. Six
saturated fatty acids from Cs.q t0 Cyq.4 were identified in the
three varieties with different propor igns, while oleic, linoleic
and linolenic averaged to 45.0, 6.9, and 0.7% for Mussafti, Kabkaab
and Sayir respectively. Arachidic acid C20 o Was found in a rela-
tive small amount, about 0.7%. ]

The present work aims to study chemical constituents of date
seed~. i.e., proteins and lipids content which might be in value
in a: mal nutrition as additive material.

MATERIAL AND METHODS

Sampling:

Date seed samples of Zagloul, Samani and Halani varieties
(Phoenix pactylifera, Family Palmaceae) were obtained from Mosh-
tohor, Kaluibia, Egypt, cleaned, air dried, finely grounded and
kept for further analysis.

Analytical methods:

Total nitrogen content was determined using Kjeldahl method,
according to A.0.A.C. (1975).

Protein fractions, albumire, glokbulins, prolamins and glute-
line in date seeds were extracted in different solvents as recom-
mended by Kent-Jones and Amos (1957). The extractable protein
fractions were colorimetrically determined as described by Lowry
et al. (1951), using Carl Zeiss Jena Colorimeter MK Type 6/6.

FElectrophoretic analysis was performed as described by Davis
(1964), with slight modification. The date seed soluble proteins
of the three varieties were extracted by stirring one g. of the
defatted finely grounded material with 10 ml. NaCl soln. 0.1 M
followed by centrifugation for 20 min. at 3500 r.p.m. to get the
supernatent solution.

A mixture of 0.1 ml of the protein extract (supernatent soln.),
plus one drop of bromophenol blue 0.001% was pipetted on the upper
surface of gel-electrophoresis. The running process was carried
out using glycine and tris buffer (pH 8.3). The gels were destained
by washing with acetic acid 7.5% several times until the gel back-
ground was clear. The position of the blue protein zones and their

number were recorded.
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The noticed variation in the amount of these fractions in
the different varieties might be attributed to that Zagloul is
known as a soft variety, while Samani and Haianl are semi-dry

varieties, Zeidan and Maximous (1960).

Albumins comparcd with other fractions existed in relatively
higher amounts in both varieties, Zagloul and Samani, while glute-
lins existed in relatively higher amouits in Haiani variety.

ElecEroPhoretgc }dentificat;gp date seed Eroteins:

Three electrophoretic clear bands were identified in the
date seed extracts of the three varieties. Another minor fourth
band was 1ldentified in Haiani variety which might be referred to
a qualitative difference (FFig. 1).

Amino acids of dgte_gqeqs:

Paper chromatography analysis of free amino acids showed the
presence of 17 amino acids (Table 2). The three varieties con-
tained the same amino acids. Only it has to be mentioned in this
aspe~t that the amino acid tryptophan appeared on the paper
chrcii-tographic sheets, while it disappeared during the quantita-
tive (etermination with amino acid analyzer. Tryptophan is com-
pletely destroyed with prolonged boiling in HCl solution during
protein hydrolysis, Cantarow and Schepartz (1962).

Saler and Hegazi (1971), and Hussein and El-Zeid (1975),
identifie!l only 13 amino acids in both date seeds of Egyptian
Balady variety and (Khalas) date seeds of Saudi Arabia.

On the other hand, the gquantitative determination of the
amino acids content of seeds of the three varieties showed slight
differences in their total quantities (Table 2). Glutamic acid
1s the most abundant amino acid which comprises 11.8, 9.7 and 11.3
mg/g of the defatted date seeds of Zagloul, Samani and Halani,
respectively. The essential amino acids, threonine, lysine, val-
ife; leucine and phenylalanine were detected in the three variet-
ies in moderate proportions.

However, such results are in harmony with those of Boulter
and Barber (1963). They reported the importance of such essent-
lal amino acids in building the ribosomes and for photosynthesis
process during seed germination. In general, the obtalned results
regarding amino acids content are in agreement with those obtained
by Al-Rawi et al. (1967), Salem and Higazi (1971) and Hussein and
El-Zeid (1975).

It could be deduced from the previous data that date seed
powder could be successfully used as an additive matter specially
for animal nutrition. Such deduction might be confirmed after
the application of some bioclogical and nutritional experiments.

LiEid content:
Crude o0il:

The crude oil contents of the date seeds of Zagloul, Samani
and Haianl were 7.58, 11.3 and 6.71%, respectively. Such data =+-
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Fig. (1): Polyacrylamide gel patterns of defattéd date
seed proteins soluble in 0.1 M NaCl

l- Zagloul defatted proteins

2=~ Samani defatted proteins
9- Haland defatted proteins
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within limits with that reviewed before by Hussein and El-Zeid
(1975) and Salem and Hecdazi (1971). The extracted oils were sub-

jected to different physical and chemical ¢ :terminations and the
results are listed in Table (3).

Fatty acid composition of date seed oils:

Results of G.L.C. analysis illustrated in Table (4) showed
the presence of five saturated fatty acids between (., 4- 18:0
..,

in oils extracted from thne three varieties of date seeds,
capric, lauric, myristic palmitic and stearic acids. TwO unsa-
turated fatty acids were identified as oleic and linoleic acids.
The amounts of saturated and unsaturated fatty acids differ to a
little extent according to date seed varleties. The saturated
fatty acids represented 51.41, 54.24 and 53.34%, while the un-
saturated ones were 48.6, 45.71 and 46.65%, for Zagloul, Samani
and Hailani varieties, respectively.

It is clearly shown from Table (4) that lauric acid, C1 .0

was the highest one of saturated fatty acids in tiae extracte ‘oils,
23.55, 22.07, and 31.04%, while oleic acid C,q , was the predomin-

ant atty acid in the date oils, 42.09, 37.58 and 38.96% of Zag-
loul, Samani and Haiani respectively. The ratio of saturated to
unsaturated fatty acids was 1.06:1, 1.19 :1 and 1.14:1 for the
three varieties as mentioned before. From such data, it can be
deduced that date seed oil from these Egyptian varieties could be
classified as semi-dry o1il.

Unsaponifiable matter composition:

Table (5) indicates the retention time (RT) and relative
retention time (RRT) of the standard authentic hydrocarbons and
sterols. The unsaponifiable composition vpresented in Table (6),
the obtained results showed the presence of 15 peaks correspond-
ing to 15 fractions of saturated . ,unsaturated hydrocarbons and
sterols which varied in their retention time (RT). The relative
retention time (RRT) of the sterol fractions obtained on the
chromatogram was calculated in relative to B-sitosterol (6.7)
which was given a value of 1.00. The different fractions were .
identified by comparing their RRT with those of the authentic
samples under the same conditions.

Only two hydrocarbon fractions were identified as C24 and

C while the others were unknown.

327
The hydrocarbons content was 50.67, 33.95 and 38.76% for the
three varieties Zagloul, Samani and Haiani, respectively.

\

Four sterols were obtained on the chromatogram, two of them
were identified as campsterol and B-sitosterol with (RRT) 0.805
and 1.00, respectively. The other two unknown sterols showed
(RRT) of 1.20 and 1.34. Samani and Haianil varieties had higher
sterol contents, i.e., 66.07% and 61.23% respectively, than that
of Zagloul, 48.93%, B-sitosterol occurred in the three varietles
and was the most abundant sterol, 24.57, 34.36 and 32.75 for Zag-

loul, Samani and Halani, respectively.
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Tablie { 5 : Netention time (R ) and relative retention
time (RKT) for the authentic hydrocarbons

and sterols.

Component RT RRT
n-eiccsane (Cohqy ). 0.1 C.014
n-docosane (02 ) C.c 0.029
rn-tetracosane (C24 ) C.4 C.059
n-triacontans= (CJO ) 1.65 U.260
n-dotriacontane (C32 ) 2.7 0.402
Cholesterol 4.1 0.610
Campsterol 5.4 0.805
Stigmasterol 5.9 0.880
3-sitosterol 6.7 1.000

mm-_m_—m

Kelative retention time for B-sitosterol was given a value
of 1.0. '
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rable ( §): Unsaponifiable matter component ol date seed
oibi7Be relative percentages of T.2 unszponl-
fiable matter fraclions ex ressed in terms ol

total peal area).

Peak - RET Identifi- . Fraction &
rumber ' cation Zazloul  Samani Haiani

1 0.3 0.044 Unknown 5.12 - -

2 0.4 0.059 024 4.49 32?2 8.76

3 0.6 0.09C Unknown 5.04 3.80 4.20

4 0.7 0.104  Unknown 4.57 3.96 8.22

5 0.95 0.14 Unknown 3.7C . 3.47 5.18

6 1.25 0.186 Unknown 6.38 4.96 3.66

T 1.50 0.22 Unknown 6.14 ¢ .64 3.96
8 2.1 O.313 Unknown ¢ .20 - -

9 2.3 0.34 Unknown 2 .84 4 .96 2.13
10 .7 - 0.402 032 l.23 - -
11 3.4 0.507 Unknown 8.8¢ 1 6.94 2.59
12 54 0.805 Campsterol 2«55 7.43 3.81
13 6.7 1.00 B-gitosterol 24.57 34,36 32.75.
14 8.1 1.20 Unknown 12.60 13.87 16.45
15 9.0 1.34 Unknown 9.21 1C.41 8.c¢

Total hydrocarbons s 50.67 33.95 38.76
Total sterols = 48, 66.07 6l.23

Total somponents. = 99.60 106.02 99.99
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The ratio of total hydrocarbons to total sterols amounted
(1.035:1), (0.513:1) and (0.633:1) in Zagloul, Samani and jtala:,
respectively. However, such data showed clear quantitative dif
ferences in the unsaponifiable matter composition of date seed
varieties (stercl and hydrocarbon contents) which might be used
to identify the varieties of dates.
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