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Capric Cyo0 0.39 0.98 0.31 0.86 0.20
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Myristic Cy4.9 8.40 32.87 7.26 19.06 5.35
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Palmitic Cy6.9 7.79 5.28 9.23 2.00 6.05
Palmitoleic Cy6.1 1.47 1.75 2.09 0.94 0.34
Stearic Cig9 6.38 4.72 5.93 4.66 8.87
Oleic Cyg1 42.48 17.78 32.54 24.96 25.45
Linoleic Cy3.» 23.30 22.21 23.56 22.67 16.25
Linolenic Cyg. 1.32 0.30 3.45 2.50 1.83
SAFA 28.67d 55.20a 33.85¢c 43.92b 52.04a
MUFA 45.16a 19.96d 35.60b 26.92c 25.93c
PUFA 24.62b 22.51c 27.01a 25.17b 18.08d
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Capric Cio0 0.30 2.56 0.06 1.05 338
Lauric Cyy.9 8.85 13.64 3.42 3.30 10.67
Myristic Cy4.9 14.65 18.63 12.12 23.14 14.27
Myristoleic Cy4.q 0.95 2.92 0.22 0.71 3.33
Palmitic Cy6.9 18.05 6.34 6.00 8.57 12.09
Palmitoleic Cy6.1 1.05 0.04 0.51 1.84 2.28
Stearic Cig 5.15 5.12 12.14 7.07 4.42
Oleic Cyg1 30.66 31.63 43.61 40.92 37.86
Linoleic Cy3.» 11.34 14.09 18.41 6.82 8.46
Linolenic Cyg.3 5.81 2.10 0.62 3.34 0.59
SAFA 47.00a 46.29b 33.74e 43.13d 44.83c
MUFA 32.66d 34.59¢ 44.343 43.47b 43.47b
PUFA 17.15b 16.19b 19.03a 10.16¢ 9.05d
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Capric Cyg 0.49 1.71 0.78 0.48 1.02
Lauric Cy5.9 8.47 12.08 20.13 14.38 20.02
Myristic Cy4.9 14.75 13.41 23.15 22.26 19.9
Myristoleic Cy4.q 1.42 2.27 0.50 0.27 0.45
Palmitic Cy6.9 14.28 13.82 5.59 12.51 18.56
Palmitoleic Cyg.1 1.09 0.69 0.44 0.82 1.05
Stearic Cig9 7.14 18.88 8.45 11.35 9.87
Oleic Cy51 18.67 17.54 25.81 26.36 11.38
Linoleic Cy5.» 29.59 14.94 9.55 8.21 13.58
Linolenic Cyg.3 1.26 1.62 2.54 0.30 1.13
SAFA 45.13d 59.90bc 58.10c 60.98b 69.37a
MUFA 21.18c 20.50d 26.75b 27.45a 12.88e
PUFA 30.85a 16.56b 12.09d 8.51e 14.71c
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Capric Cyg.0 2.53 0.03 0.29 0.64 1.08
Lauric Cyp0 8.83 24.03 16.83 15.75 10.50
Myristic Cy4.0 18.67 9.31 17.42 18.85 18.44
Myristoleic Cy4.1 0.25 3.28 0.85 0.17 0.09
Palmitic Cy6.9 16.36 10.38 6.14 3.61 16.31
Palmitoleic Cy¢.4 0.76 0.30 0.59 2.07 0.06
Stearic Cyigy 4.61 6.36 15.35 16.21 10.17
Oleic Cyg.1 34.11 35.46 29.60 23.11 31.70
Linoleic Cyg.» 8.49 7.40 9.93 13.18 7.48
Linolenic Cyg:3 2.33 0.40 0.95 3.30 1.93
SAFA 51.00d 50.11e 56.03b 55.06¢ 56.50a
MUFA 35.12b 39.04a 31.04d 25.35e 31.85c
PUFA 10.82c 7.80e 10.88b 16.48a 9.41d
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Capric Cyg,0 2.73 3.33 4.86 4.81 1.54
Lauric Cq5. 15.57 14.48 10.68 14.88 17.16
Myristic Cy4.0 6.36 8.85 11.27 10.29 16.95
Myristoleic Ciq.1 2.22 1.76 2.18 3.07 1.16
Palmitic Cy.0 9.59 10.84 6.26 8.72 7.37
Palmitoleic Cyg.4 2.32 1.84 3.68 1.73 3.96
Stearic Cig 6.37 4.02 4.31 6.12 2.37
Oleic Cyg.1 28.98 32.94 31.59 32.7 33.29
Linoleic Cyg.» 19.1 15.75 20.46 11.18 9.96
Linolenic Cyg.3 3.73 3.45 1.21 3.8 3.13
SAFA 40.62d 41.52c 37.38e 44.82b 45.39a
MUFA 33.52c 36.54b 37.45a 37.5a 38.41a
PUFA 22.83a 19.2c 21.67b 14.98d 13.09d
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Capric Cyg 0.54 1.47 0.89 0.91
Lauric Cy5.9 15.41 7.97 15.01 15.18
Myristic Cy4.9 14.58 16.56 18.69 16.53
Myristoleic Cy4.q 0.75 1.62 0.98 0.92
Palmitic Cy6.9 6.07 10.21 12.95 10.56
Palmitoleic Cyg.1 1.31 1.14 0.81 0.75
Stearic Cig9 6.11 6.78 11.13 10.54
Oleic Cy51 28.64 36.93 19.95 30.79
Linoleic Cy5.» 21.59 11.82 15.17 9.29
Linolenic Cyg.3 1.88 2.49 1.37 1.78
SAFA c42.73 c42.99 a58.69 b53.74
MUFA c30.71 a39.70 d21.75 b32.48
PUFA a23.51 cl14.31 b16.54 d11.07
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Capric Cyg.0 0.92 1.32 0.36 0.75 1.42
Lauric Cyy 7.96 15.27 12.87 12.69 18.19
Myristic Cy4.0 14.11 18.55 14.98 20.82 14.49
Myristoleic Cy4.1 0.95 2.22 0.63 0.54 1.00
Palmitic Cig.0 14.12 8.95 6.74 6.67 13.25
Palmitoleic Cy6.1 1.09 0.69 0.90 1.41 0.93
Stearic Cyigy 5.82 8.77 10.46 9.82 8.33
Oleic Cyg.1 31.48 25.60 32.89 28.83 26.59
Linoleic Cyg., 18.18 14.66 15.36 12.72 11.44
Linolenic Cyg.3 2.68 1.10 1.89 2.36 1.37
SAFA 42.95e 52.87b 45.43d 50.77c 55.68a
MUFA 33.53b 28.52d 34.43a 30.79c¢ 28.53d
PUFA 20.91a 15.76¢ 17.25b 15.08c 12.81d
<AL Ay
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Capric Cyg 0.61 13 0.86 1.403 1.19
Lauric Cyy 5.93 11.67 11.67 17.88 32.56
Myristic Ci4.0 8.62 33.19 7.81 19.60 6.34
Myristoleic Cy4.1 1.43 0.75 1.52 1.56 1.13
Palmitic Cyg.0 8.01 5.6 9.78 2.54 7.04
Palmitoleic Cy. 1.69 2.07 2.64 1.48 1.33
Stearic Cigy 6.6 5.04 6.48 5.20 9.86
Oleic Cyg.9 42.7 18.1 33.09 25.50 26.44
Linoleic Cyg.» 23.52 22.53 24.11 23.21 17.24
Linolenic Cyg.3 1.54 0.62 4 3.04 2.82
SAFA 28.89d 55.52a 34.4c 44.46b 53.03a
MUFA 45.38a 20.28d 36.15b 27.46¢ 26.92c
PUFA 25.04b 22.83c 27.56a 25.71b 19.07d
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Capric Cuoo 0.42 2.81 0.72 1.94 3.87
Lauric Cyy 8.97 13.89 4.08 4.19 11.16
Myristic Cya:0 14.77 18.88 12.78 24.03 14.76
Myristoleic Cy4.1 1.07 3.17 0.88 1.6 3.82
Palmitic Cy6.0 18.17 6.59 6.66 9.46 12.58
Palmitoleic Cyi¢.1 1.17 0.29 1.17 2.73 2.77
Stearic Cyg, 5.27 5.37 12.8 7.96 491
Oleic Cyg.9 30.78 31.88 44.27 41.81 38.35
Linoleic Cyg.» 11.46 14.34 19.07 7.71 8.95
Linolenic Cyg.3 5.93 2.35 1.28 4.23 1.08
SAFA 47.12a 46.54b 34.4e 44.02d 45.32c
MUFA 32.78d 34.84c 45a 44.36b 43.96b
PUFA 17.27b 16.44b 19.69a 11.05c 9.54d
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Ll Jaad B (Ma2100.08) Laall palaa) (e (3158 s s (10) S

caluaYl
Fatty acids
(elie
g.100g" pal i | el PR T £ S
yas|
Capric Cuoo 0.54 2.274 1.67 0.923 1.8
Lauric Cyp.0 8.52 12.64 21.02 14.82 20.8
Myristic Cya:0 14.8 13.97 24.04 22.703 20.68
Myristoleic Cyig.1 1.47 2.834 1.39 0.713 1.23
Palmitic Cyg.0 14.33 14.38 6.48 12.95 19.34
Palmitoleic Cy. 1.14 1.254 1.33 1.263 1.83
Stearic Cigy 7.19 19.44 9.34 11.79 10.65
Oleic Cyg.9 18.72 18.10 26.7 26.80 12.16
Linoleic Cig., 29.64 15.50 10.44 8.653 14.36
Linolenic Cyg.3 131 2.184 3.43 0.743 1901
SAFA 45.18d 60.46b 58.99c 61.42b 70.15a
MUFA 21.23e 21.06d 27.64b 27.89a 13.66e
PUFA 30.90a 17.124b 12.98d 8.95e 15.49¢
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isall Juad 8 (1a100.68) Axiaal) palaal) G @19 s sisa (11) Se

Fatty acids AN

g.100g" el die | e S AL | sl el g ds
Capric Cio.0 2.79 0.05 0.41 0.75 1.39
Lauric Cip0 9.09 24.05 16.95 15.86 10.81
Myristic Cya.0 18.93 9.33 17.54 18.96 18.75
Myristoleic Cy4.1 0.51 3.3 0.97 0.28 0.4
Palmitic Cy6. 16.62 10.4 6.26 3.72 16.62
Palmitoleic Cyg.q 1.02 0.32 0.71 2.18 0.37
Stearic Cygy 4.87 6.38 15.47 16.32 10.48
Oleic Cyg,4 34.37 35.48 29.72 23.22 32.01
Linoleic Cyg., 8.75 7.42 10.05 13.29 7.79
Linolenic Cyg.3 2.59 0.42 1.07 3.41 2.24
SAFA 51.26d 50.13e 56.15b 55.17¢ 56.81a
MUFA 35.38b 39.06a 31.16¢ 25.46d 32.16¢
PUFA 11.08b 7.82e 11c 16.59a 9.72d
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Caliall
Fatty acids
. (el

g.100g" sl alie os JSo $SA )m\ z I8
Capric Cig, 3.04 3.88 6.72 5.8 2.64
Lauric Cy5 15.88 15.03 12.54 15.87 18.26
Myristic Ci4.0 6.67 9.4 13.13 11.28 18.05
Myristoleic Cy4.1 2.53 2.31 4.04 4.06 2.26
Palmitic Cy6.9 9.9 11.39 8.12 9.71 8.47
Palmitoleic Cyi¢.1 2.63 2.39 5.54 2.72 5.06
Stearic Cigy 6.68 4.57 6.17 7.11 3.47
Oleic Cyg4 29.29 33.49 33.45 33.69 34.39
Linoleic Cyg.» 19.41 16.3 22.32 12.17 11.06
Linolenic Cig.3 4.04 4 3.07 4.79 4.23
SAFA 40.93c 42.07b 39.24d 45.81a 46.49a
MUFA 33.83c 37.09b 39.31a 38.49a 39.51a
PUFA 23.14a 19.75b 23.53a 15.97c 14.19c
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(V5510058 Ll Galaall e (30 (s gina B pagall G (13 )d s>

Fatty acids

(TEN il & Civa
g.100g"
Capric Cyg 0.67 1.69 1.54 1.46
Lauric Cy5.9 14.71 8.19 15.66 15.73
Myristic Cy4.9 15.54 16.78 19.34 17.08
Myristoleic Cy4.q 0.87 1.847 1.63 1.478
Palmitic Cy6.9 6.19 10.43 13.60 11.11
Palmitoleic Cyg.1 1.44 1.36 1.46 1.30
Stearic Cig9 6.23 7.00 11.78 11.09
Oleic Cy54 28.76 37.15 20.60 31.34
Linoleic Cy5.» 21.72 12.0 15.82 9.84
Linolenic Cyg.3 2.00 2.713 2.02 2.33
SAFA 42.86d 43.21c 59.34a 54.29b
MUFA 30.83c 39.92a 22.40d 33.03b
PUFA 23.64a 14.53c 17.19b 11.62d
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(p£100.68) Axiaall (abeal) (e 31sY) (s sina b ciial) L6 (14) Jsa

Fatty acids lal!

g.100g" e | e S N S N
Capric Cyg 1.05 1.54 0.91 1.29 2.09
Lauric Cqy9 8.08 15.5 13.42 13.23 18.86
Myristic Cy4.9 14.24 18.78 15.53 21.36 15.16
Myristoleic Cy4.1 1.08 2.45 1.18 1.08 1.6725
Palmitic Cy6.9 14.24 9.18 7.29 7.21 13.92
Palmitoleic Cyg.1 1.21 0.92 1.45 1.95 1.60
Stearic Cig9 5.94 8.99 11.01 10.36 9.00
Oleic Cy54 31.60 25.82 33.44 29.37 27.26
Linoleic Cyg.» 18.30 14.88 15.91 13.26 12.11
Linolenic Cig.3 2.80 1.33 2.44 2.9 2.04
SAFA 43.07d 53.1b 45.98c 51.31b 56.35a
MUFA 33.65a 28.74c 34.98a 31.33b 29.20c
PUFA 21.03a 15.99c¢ 17.80b 15.62c 13.48d
e Wlfaa (B 7 JS9 Gsd (Isoleucine 1Y) (aleal)

&ilSy «(Phenylalanine) Y (el
Gl Ll € s ) ABlae gl

z JSy il 358 (15) Jsasll e Badh

Aspartic, ) 4xiseY! (aleall (ja of sina b
(165 15) Jsax (e B3l LS (16 «Jsanll)

Glutamic Y gadall 38 5 el ol
oadall OIS 58 55 il 7 JSo Caiall

8 cauall 8 Aspartic (iwY!

@ (Glutamic, Proline and Leucine
‘fa.uj‘)id\ u\.’xm‘)!\ ul\ad. .(JLAS su.udsd‘g

Glycine, Valine and ) o
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0.27 5.693a 3.323c 4.003b 5.913a 3.503c Arginine
0.53 2.743b 6.426a 7.106a 2.963b 6.606a Aspartic
0.55 25.77b 27.586a 28.266a 25.99b 27.766a Glutamic
0.74 12.73b 25.103a 25.783a 12.95b 25.283a Proline
N.S 13.06 12.413 13.093 13.28 12.593 Glycine
N.S 6.216 5.7 6.38 6.436 5.88 Valine
N.S 6.61 6.216 6.896 6.83 6.396 Isoleucine
0.52 11.85c 14.74b 15.42a 12.07c 14.92ab Phenylalanine
0.71 7.876b 15.62a 16.3a 8.096b 15.8a Leucine
e S0 gl (5 pond) B LR - LZBLa])
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Abstract

The present study deals with the seasonal variations of fatty acids and amino acids
concentrations in leaves and grain pollen of five date palm cultivars (Ghannami Akhder,
Ghannami Ahmar, Kakkri Adi, Dekel C and Dekel G) collected from Abu-Alkhaseab,
Southern of Basrah during the period between Nov. 2007 (Autumn season) and Aug.
2008 (Summer season). In Autumn season, the highest value of SAFA (Saturated Fatty
Acids) was recorded in DeKel C (55.20 - 55.52) g/100g, and the highest value of MUFA
(Monounsaturated Fatty Acids) was recorded in Ghannami Ahmar (45.16 — 45.38)
g/100g, while the highest value of PUFA (Polyunsaturated Fatty Acids) was recorded in
Kakkri Adi (27.01 — 27.56) g/100g. In Winter season, the highest value of SAFA
(Saturated Fatty Acids) was recorded in Ghannami Ahmar (47.00 - 47.12) g/100g, and
the highest value of MUFA (Monounsaturated Fatty Acids) was recorded (44.34 — 45.00)
g/100g and the highest value of PUFA (Polyunsaturated Fatty Acids) was recorded (19.03
—19.69) g/100g in Kakkri Adi, respectively. In Spring season, the highest value of SAFA
(Saturated Fatty Acids) was recorded in DeKel C (69.37 - 70.15) g/100g, and the highest
value of MUFA (Monounsaturated Fatty Acids) was recorded in Ghannami Akhder (27.75
— 27.89) g/100g, while the highest value of PUFA (Polyunsaturated Fatty Acids) was
recorded in Ghannami Ahmar (30.85 — 30.90) g/100g. In Summer season, the highest
value of SAFA (Saturated Fatty Acids) was recorded in DeKel G (56.50 - 56.81) g/100g,
and the highest value of MUFA (Monounsaturated Fatty Acids) was recorded in DeKel C
(39.04 — 39.06) g/100g, while the highest value of PUFA (Polyunsaturated Fatty Acids)
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was recorded in Ghannami Akhder (16.48 — 16.59) g/100g. The high content of SAFA,

MUFA and PUFA in grain pollen were recorded in Dekel G, Ghannami Ahmar and Kakkri
Adi, respectively. Also, the high content of amino acids (especially; Aspartic acid,
Glutamic acid, Proline, Phenyalanine and Leucine) was recorded in Dekel G, While, the

content of (Glycine, Valine and Isoleucine) were not recorded any significant differences.

Keywords: Date palm, Fatty acid, Amino acid, Seasons, Pollen grains.
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