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،WKא

א،א
א،KK 

 אWאאא،אאא
 Kאא،،א

 אאWא،
K 
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  نيالثا الفصل

  
خرى جزاء النخلة الأأالتمور و

  منظومة غذائية متكاملة 
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א،אא،אאא،
א،אאאאא،אא

אאא?،אא،אאא
،אא،א،א?א

אאא،א،
א،אא،א

א،א،א،א،
א،א،א،אAB7،
B2B1،CK 

אאאאאא،אאאא
אאאאאאא،

}Fאא،א،א،א،אE،
אאMacro nutrientKFאאEא

אMicro nutrient א{א،
אאאאאא،א،אא

א،אאא،א
אאאאאאאאאא

K 
אאאאאאאא،

א،א،אאאאאא؛
אאFEאאאאF

EKאאאאאאאאאא،
אאאFאEKאאאא،א

אF2EאאאאאאK 
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Fא2E 

אאאאאאK 

א 
אא
אא 

FאE FאE 
א

א 27472.92.35963 3.0648 
אא6215.00.62342 0.9289 

א 8522.20.5826 0.7370 
א4912.20.54120 0.4200 

 

אאאאאHigh nutrient density،
א،אאאא

א،א،א
א،،אא،א،א،
א،،אAB7،B2B1،

CKאאא
אFאאאא،א،א،א،אאא

א،אEאאF3E 
F3אE 

אאאא 
א אE٪F 

 12.79 
 2.66

 0.42
 2.96

 78.24
 0

 41.03
 37K21 
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 6.9 
אאאאא 82

אאאאא 12
 

אאאאאFא
א–א JאEאF4EK 

F4אE 

אאאFא،א،אKE 
א     

אאא 18٪ 44٪ 63٪ 
אאא

אא 
14٪ 35٪ 58٪ 

א 83٪ 61٪ 35٪ 
אא 7.5٪ 29٪ 53٪ 

א 2.5٪ 4.5٪ 25٪ 
א 5.5٪ 4.3٪ 26٪ 
א 1.5٪ 21٪ 2.3٪ 

א 4.5٪ 2.5٪ 2.5٪ 
א 3.4٪ 2.2٪ 0.45٪ 

א 5.6٪ 3.1٪ 3.1٪ 
א 11٪ 5.4٪ 3.3٪ 
א 3.2٪ 2.4٪ 1.9٪ 

א 220L100 197L100
 

425L100
 

א 185L100 125L100
 

132L100
 

א 2.1L100 3.2L100
 

3L100 

א 275L100 265L100
 

114L100
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א 1.2L100 0.5L100
 

1.5L100
 

א 0.22L100 0.4L100
 

0.35L100
 

א 0.07L100 0.02L100
 

1.2L100
 

א 0.08L100 0.12L100
 

0.17L100
 

 
א JאאW 

1Kא: 
אFSugarsEאא

אאאא،،אא
70٪אאא،100אא

300אאKאא،
،אאא،א

אא،אא20٪
3000אLאאא،א

אאא،א،א،אאא
،אא،א

אאאאאא
אW 

 
 א: 

אאא،א،א،
אא،אKאאא،

אאKאא،א،
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אא،א،א،א،אאK
אא،אא

אאאאא،
אאאאאKאאאא،

אאאאאא
אאK 

 

 א: 
אא،،

80٪אאאא
אאא،אKאא

אKאאאא،
אאאאאK 

 
 א: 

אא،אא؛א
א،Kאא

אאKאאא
אאF،،KE 

 
אאWאא(Soft dates)W 

אא،אא25–35
٪אאאא،FאE]א

א[95–98٪א،אא
אFאE]א[،אא،

אאא،אא،א،א
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א،אאK،א،אא
،א،א،א،אK 

 

אאWאאאFSemidry datesWE 

אאא15–25٪،א
אא،אאFאE

،א،אא،אא
Kא،א 

 

אאWאא (Dry dates)W 

א15٪אא،
אא،אא

אא،אאK
،א،אא،،אא،א،אא،

،א،א،،א،K
אאFruit texture)Eא

אאאאKאא
אאאא،אF–

Eאאאאאא،
אK 

א،אאאא
אF5E 

F5אE 

אאאאאא 

א 


F٪E

FE 
 

E٪F 


E٪F 


E٪F 
  27.384.884.8  
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א24.482.282.2 


 

24.177.138.638.5 
 22.275.770.45.3 
 12.678.270.77.5 

  15.58340.932.1 

 
אאFאE]אא[70٪א

7٪،אאאFאE}א{
،אאא،W 

 
א א٪ 

 4.8 
א 3.5 

א 5.4 
א 12.7 

 
אאא،א100،

א173،74.3אKא
א50אK 

 
אאאא

אאW 
א אLא٪ אLא٪ 

א 33.20 
א 27.60 

א 24.59.6 
אא 24.20 
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א،אאאאאא
אאאאאאא

א،אאאא
א80٪

אאK،אא
אאF40.2E٪،

אא،Sugar cane)E15٪
אא،FSugar beetE17.5٪،

א،אאא
אאאK 

2Kאאאאא: 
 אא: 

אאאאאאאא،
אא

אאאאא،
אא2.14א J3.38٪،

2א J4٪א2 J3٪ 
א6 J25אאK 

،אאאאא
אאW 

אWNa, Cl, K, N 
אWP, S, Mg, Ca 
אWCu, Mn, Fe 

אאאא
אאא

א،אאאK



 إبراهيمعودة  طعبد الباس. د. أ/ نخلة التمر منظومة الطاقات المتجددة 

122 
 

א،א
אאאאK 

F6אE 

אאאאK 
א 100אא

א 

א 168 
א 13.8 

א 798 
א 14.7 

א 10.1 
א 271 

א 53.3 
 5.3 

 4.9 
 2.4 

 1.2 
 0.9 

 0.13 

אF7Eאאאאא
אK 

 

Fא7E 

אאאאאאK 

אאא 
K 425–798L

100 
אא

אK 
P 13.8L100 אאאא

אאאK 
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Fe 1.5–5.3L100אאאK 
Na 3–10.1L100 אאאא

K 
Ca 132–168

L100 
אאK 

Mn 0.17–4.9L
100 

אאNa, K, P,CaK 

Mg 53.3–114L
100 

،אא
אאא

א،אK 
I 105אL

100 
אאK 

F 0.13L100 אאK
Se 148–297

א 
א

אK 
B 3–6L100 אאא

אאK 
Cu 60–200L100

 

אאאK 

 אVitaminsEE: 
אאאA،

B1, B2, B7،C،
אF8E،،אא،אK 

 

Fא8E 

אא 
א א

א 
א 

A  
F80 J100E

،
،אא
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 א،א
אאאאK 

D  אP, 

CaאאK 
B1FאE  א

،א
אאK 

B2FE 144אL
100 

אאא
אK 

B3
FE 

93אL
100 

Kאא 

א 53אL
100 

א
אאא
אאאK

אאא
אאאK 

44 אאL
100 

א
Bאאא

אאK 

אאאאW 
 

א 100אאא 

אFCE 6.1א 
B1 0.07 
B2 0.03 
B7 0.3–2.2 
C 0.7–2.7 
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3KאאאPectinsEE 
 א 

אא
10٪Kאא

אאא،
אאאאF،א،א

א،אKE 
 אא: 

،אאאאא
،אאW 

 אא،אאא
FאEאא،،

אK 

 אאאא،אאאK
אאאאא

6.5٪אאאא،א
2٪אאK 

 אאא،
א،אא

אא،אאא
אאK 

4KאאאProteins and amino acidsEE: 
אאאא،،א

Eא(אא،
אKא

אאא،אא
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אאK،אאא
א1.7א–2.59٪א،אא

אאאאא
W 

 

א 
אE٪F 

א א א 
א 4.42.72.2

א 4.72.62.2
א 3.92.01.9

אאאKא
אאKאאא

אא،אא
FMillard reactionE،אאאKאא

אאאאא
אאאאא،

Kאאאא
אאאאאאאK 

אאא،אאK
17אאאאא

אאFLysine, Alanin, Serine, 

Aspartic, Glutamic, LeucineEא،א
אאא

אKאאא
אאאK 
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א 
L100 

אאאאאא א 
א 353021811606
 429121171614

 338916311392

 
אאאאאאא

אא،אא
אF, Aspartic, Glutamic SerineGlycineEא

Arginine ,Tryptophan אאK
אF9EK 

 

Fא9E 

אאא 
אא אL100 

א א 
Glutamic398172 
Aspartic 315174 
Glycine 30192 
Lucien 254105 
Serine 19658 
Lysine 18432 

Arginine15235 
Alanine 11961 

Tryptophan11039 
Methionine 9850 

Valine 8831 
 

אאאאK 
 

5KאFMoistureEW 
א80٪א،אאא

א،אאFאEאא
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א،אאא،א
א،אאאאא

אא،אא،א
אאאא،א

W 
 

א א٪ 
 90
א 85 J90 

א 85
א 50 J55 

א 45
א 40 J45 

א 35
אא 30

א 20 J25 

 
אאאאאאאאא

אא،אאאא
אאאאאאאא
،אאא،

אא75א
24٪،22٪،6

א18K٪ 
 
6KאאאFאzETanninsxאאW 

אאאאאא
FאE،אא،אא
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،אאא
אKאאאאא

אא،אאאאא
אאKאאאאאK

אאא6٪1٪،א
אא7010א

א،אאא
אא،אאKא

אאאאא،אאK
אאאאאאא

אאW 
 

א א
אא 

א
א 


א 

א
א 

אאG 3.012.761.74 1.18 
אאאG 73.585.010.7 14.0 

אאאGG 5.5612.639.2 21.9 

GLא 
GGאLא 

 
7KאאאAntioxidantW 

אאא
א،אאאא

אאאא،אאאאא
אאאא،אא
אK 
 אאאFאECarotenesW 
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אאאאאאא
אאKאא

،אאא
אאאאאK

אאאאFlavone
אFlavonalאאא

CarotenoidsKאא
אאW 

 

א 
L100Lא 

א א 
א 2011 
א 218 

א 15.97 
אא219 

א 12.911 

 
،אאאא

א،אאא،
אאאאאא

אKאאאאא
אאאא

،א،א،725א،355،291100
אאK 

 אאאAnthiocyanine W 

 אא،א
،א،אא
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אאאאא
א،W 

 

א 
L100 

א א 
 19701700 

 29002700 
 16501400 

 

אאאאא
אK 
 
8KאאאFAcidity and organic acidE: 

 

אאאא،
אא،א،

אFPHEא،
אאFPHEאF5–

5.1Eאאא،6.3–
6.6אאKאאאאא

אאאKא
0.7 J0.8٪אאאאK 

אאאMalic)E،א
FCetricE،אFOxalicEאאא،

אאא،א
אאאאאKא

אאאאKאא
אאאאPHK 
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א PH 

 6–6.9 
א 5.7–5.9 

 5.2–5.9 
 5.0–5.7 
 4.9–5.2 

 
9Kאאא: 

אאא،אא،
אאאאאא

א0.1 J1٪אא
א،אאא،א

2.5–7.5٪אא،א
Waxאאאא

א،אאF0.1–0.6E٪،א
אאF0.51،0.32،047،043٪E

אאאאא،א،אKא
אאאאF،،E،

F،،،KEא
אK 

 
10Kאאאאא: 

א،א،א،אאאא،
،אאאאאאא

،אאא،א
2א J6٪،אאא
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אאאKאאא
1.55٪،1.28٪،2.01٪K

אאאאאא،
אאK 

 Jא Spadix:W 
FE،אאאאא،

אאאDioecious)Eא
FUnisexualEאא،،אא

א،אInflorescence's)EFlower 

clusters)EאאאאאK
אאאאאא

،אאא،א،
אא،א

FאEKאאא،
אאאאא،

אאאאאKא
א،אאאאא

אKאFE،א
FKE 

אא،א
אאאאLאL

א،אאאאא
،אאאאאאא

אאאא،א
אאאKאSpadix)EW 
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1K אSpathe)Eאא،א
،אאא،אא

،אא،
Fא،א،אא،אKEFא،א،אE

אFאKEאאFKE 
2K אאFClusterEאא،

Spikes)EאFruit stalk)E،
Fא،אKEFא،אא،אE 

 א،،א
אא25–100אא20

–1008000–10000אא،
א،א

אא،אאאF12–
24Eאאאאא

אאאאK 

3K אאFemal flowers)Eאא،3א
Sepals)EאFCalyxE3א
Petals)ECorolla)E،אא

אPerianth)Eאא،
אCarpels)EStigma)E

א،אאFE
א،אK 

4K אא(Male flowers)אא،3א
3א،א6Stamens)Eא

FanthersEא،
،אא3K 

 



 عمادة البحث العلمي والدراسات العليا -جامعة القدس المفتوحة  

135 
 

אW 
 אSpatheW 

אאאFאEאא،
אא،،א

،אFא،א،אא،אKE
Fא،א،אKEאFאKEאא
FKEFאE 

 
אW 

אאFאEאאאאא
،אאFא،אE،

Fא،אא،אE،FאE،אא
אאKאFאKEא

FEKאFEאאאא
FאEKאאK

FאEKאאאFאKE 
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אאאW 
אאאאF10E 

F10אE 
א 

 

א אא٪FE 
א 33.42 

אא 3.29
אא 3.04

אא 0.25
א 0.42

אא 3.0
אא 6.39

א 49.53 
א 3.94

אאא 3.36
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אאאW 
א א٪

٪ 
א

٪ 
٪ ٪ 

 7.162.238.520.0 47.2 
 6.463.437.521.4 54.0 

 

א،B،א،
א،א،א،א،

אאאKW 
 

א א٪
א 11

א 6
 9.9

אא 34
א 35

א 5
אא 18.1

אא 2.2
אא 15.8

אאא 12.1

 
 JאApical BudW 

אאאאאא
אEאא /אאE،אאא

א،אא،
אאאא

אאKאאאא،
אאאאKאאאא
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אאאKא
אאא،Fאא،אאאKE

FKEWאאFWאE 
 

 
 
א JאאFאSeedStone, pitEW 

אFEא،א،א،F،Eאא،–
א،א–FאEאא، Jא،א

،אFאא،אEא،،F،א
Eא،F،E،F،אEF

KEאא،אאdorsal side)E
אFMicro PyleE

אאא: Fא
אאEF124אE

אאא،אאא
אאאאאאא

א،אאFVentral sideEFE[Furrow]
FgrooveEאKאאFאEא
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،א،א،אK
אא،،אאא
WF   يُولِجُ اللَّيْلَ فِي النَّهَارِ وَيُولِجُ النَّهَارَ فِي اللَّيْلِ وَسَخَّرَ الشَّمْسَ وَالْقَمَرَ كُـلٌّ يَجْـرِي

 ،لِأَجَلٍ مُّسَمى ذَٰلِكُمُ اللَّهُ رَبُّكُمْ لَهُ الْمُلْكُ وَالَّذِينَ تَدْعُونَ مِن دُونِهِ مَا يَمْلِكُونَ مِـن قِطْمِـيرٍ  
F Jא J 13 Eאאא،K 

אאאא،א
WFאאאEF

א–א J77EWF َيَوْمَ نَدْعُو كُلَّ أُنَاسٍ بِإِمَامِهِمْ فَمَنْ أُوتِي
 Eكِتَابَـــهُ بِيَمِينِـــهِ فَأُولَٰئِـــكَ يَقْـــرَءُونَ كِتَـــابَهُمْ وَلَـــا يُظْلَمُـــونَ فَتِيلًـــا

אWאאא
אK 

 
אא 

אאאאאאאW 
6.46٪،5.22٪،16.20٪،8.49٪א،

62.51٪،1.12٪KאF11Eאא
אK 

 

Fא11E 
אאא 

 

א אE٪F 

 5–10٪ 
 5–7٪ 

 7–10٪ 
 10–20٪ 

א 55–65٪ 
 1–2٪ 
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אא1–2٪
אF12E 

 

Fא12E 
אאאK 

א אאF٪E 
Mg167

K605
Ca8.9
Fe3.7
Na39.8
Cu2.8
Li1.23
Cl 0.02

 

אאאאא
אKאF13Eאא 

 

Fא13E 
אאK 

א אFE 

א 20.64٪ 
אא 2.46٪ 

אא 1.98٪ 
א 9.20٪ 

א 6.43٪ 
א 0.038٪ 

א 0.112٪ 
א 0.244٪ 

א 0.082٪ 
א 0.161٪ 
א 15.71ppm 
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א 30.4ppm
א 8.1ppm

 

אאאאאאא
אF،،،Eאא

אKW 
אאא 


א٪ 

א
א

L 

א
L

א
אL

א٪ 

 2.010.5254.2589 20.71 
 1.180.4236.5674 21.34 

2.130.5447.23566 16.62 
 0.070K59 54.11512 39.39 

 

א،א،א،א
אK 

 

אאW 
אא،אW 

א0.7٪א،0.5٪א،24.2٪،
א9.3٪א،9.9٪،א

25.2٪א،3.2K٪אאאא،
א1.8–5.2٪،3.4–6.5٪،

אאא،אאא
KאאאאF،א

א،אE،א،א،
Kאאא،אאK
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אאאGlobal WarmingW 
אאאאאא

אאאאאgreenhouse gases،
א،אאאאאאא

אאא،א،א،א
،אאא

אא1915،א
אאאאאאא

א،אאא
אאאאK 

 
אאאאא؟ 

אאאאFCO2Eאאא
אא،אאFאEא،

אאא[Closed carbon cycle] Fא
אEאאא،

אאא،אאאא
אאאא،אאK 

אאאאא13٪،
א،אאא

F،،،،،א،KKKאEא
אאאא،אא

אאאKאאא
אאאאאאא

א،אאאאK
אאא
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אא،א
אאFאאKEאא

אאאא
אאאאאFCornEאא،

אFWheatEא،FBarleyEאא،FSorghumE،
אאאFSugar caneEאא،

(Sugar beet)א،FDatesKEאאא
אאאא،א،א،

אאא(Simmondsia chinensis L.)،
אאאאא،א

אאאאKאאא
אאאאאK

אאא
Biomassאא،،

،אא،א،אאא،אאK
אאא،אא

،א،אאאאא
אאא،،אאאא

אK 
 

אאFBioethanolE؟ 
אאCH3 CH2 OHא

אאא،אאא
אאאא،אא،א،

אאאKאאאאאאא
א،א،א،א،א

אא،א،א،אאאא
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א،אא،א،
אאאא،אKKאF16E

אאK 
Fא16E 

אאאK 
א אאא

L 
אאא 4.8

אא 4.4
א 1.0

א 0.50
 0.25

 
אאא2007אאא

א،אאאאא،אאW
אאאFאE،אא36

2022Kאאא
30٪אאאאא،א

א،א،،אאKא
אאא،אאאא

אאאאא،אאאא
א،אאKאאא

אאאא،אK 
אאאאא،

אאאאאאאאאא،
،אאא؛אא
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אאאאאאאFL
אLE 

אאאא،
אאאאא،אאא

אאאאאW 
 אאאK 
 אאאK 

אאאאאא
אאא،אא،אא

אא،אא
אאאאK 

 
،אאאא؟אא 

אFEnergy contentE،אאאא
[British (BTU) Temperature Unit] א

،אאאאאF42Eא
א80000،אאא
119000אBTUא،42א

28אאאאK،
אא،אאא

אאא15٪אFE85E،
אא33٪א،

אאא،א
אאKאאFFuel stopsE،

אאאאאא
אא،אא
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،Kאאא،
אאאא،אאא،אא،אאאא

אא،אFאאE،
א10א٪אK
אא،א،אא

אFOctane NoE100אא،
F100KE٪אאאא

אאא،
،אאאא،א

אא،Kא،
אאאא

FStainless steelEאא،א،
،אא

אKאאאאK 

א،אאא،אא،א،
א،אא،אאא

אFאאאאE،אא
אאאאאא

2006אאאא
אאאKאאאא

אאאאאא،
אאאK 

אאאW 
אאא،אאK

אF17E 
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F17אE 
אאאאK 

אא א 
אאא 

אא 

א 13٪ 60 

 18٪ 116 

א  375 

65 א٪ 280 

 
Wאאא6300אאא

אאאK 
 

אאא 
אא،א،א،،א

אא،אא
אKאF2009Eאאא،

אאא70٪،
אF50،100،200،300LEK 

 PH4.5NHClK 

 אאאFSaccharomtces cervisiac
Candida utillisE،Wאא،

אאאאאPH
אאKאא

250100אאא
א،30א،48א،

אא4500L15K 
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 אאSodium alginate ،
504א،6

LK 

 אW 
1K S.cerevisiae8.4٪36،

C.utilis6.8K٪ 
2K אאאא30

S.cerevisiaeאא10.6٪
א30אאFBactch fermentationE

0.4Lאא،
FImmobilizedcellE11.4٪

אאאאK 

3K 4.5 = PHאאK 

4K S.cerevisiaeאא،
אK 

 
אאאא
אאאאא

S.cerevisiaeK 

א،F2011Eאאא
א،אאאאאא
FEאאאאK

אW 

אאאאאאאאKא
67٪אא0.57Lאאא
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אאא،א1٪
א5K٪ 

א،אאאא
א،אW 

1K אאאאאאא
א،אאK 

2K אאאאא،
אK 

3K אאFאEא،אאאK 

،אאאאאW 
1K ،אאאאאK 

2K אאא5٪אא
אאא30K٪ 

3K אאאאאא
אאאא،אא

אאאאאK 

4K אאאא
אא،אא

Fא،א،אאKKKאKE 

5K אK 

אאאאאאאא
אא،אא

אK 
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אאא 
אאאא

אא،אאא
אאKאאאW 

 אאאאאא، 
 אאא،אא

אאCO2אאא
א60٪אא 

 אאאאK 
אאאאא

א6אא،א
אאא،2.5

אאא
א26000،אאאא

א2000אאאא،
א640אא،

1300אאאא،
אא،א،אא

،אאא
אא،אא،א60K

אאאאא
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א،אאא50٪
אאאאK 

אאאא
אאאאW 

C02    + 12H20   + photon                               C6H1206 +602 +6H20 
אא264א216א

א180א،96א
108אKאאא

،אאאאאאא
אאאאא،א
אFאEאא3 J5א

אKאאא100 J250FE
60–80٪אאא

אאא،א،אKא
א20 J752.5 J3א

אאאא،אא
50٪אאא75٪א
אKא،אאא25٪א

60٪אא،א
א3.66אאK

אא3.66אא،א
אאאאא،
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א،אא200 J
900L،א100،א

C02א،אא
אאא،א15،א

0.5א1472Kא
25٪א1472C25L100Z368 

אאאZ1472 J368Z1104 
אZ100C1104L60Z662K 

א100אאא
אZ100C662L366Z3492אאא3

אא،אאאא
א1.8אא،א

אא100אא
אK 

אאאאאאא
FאEאא،

אא5אאאא
אאא30K 
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  الخامسالفصل 
  

نخلة التمر منظومة بيئية 
  متكاملة
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Pollution)Eאא،،
א،אאא،א

אא،אאא
אKאאאא،אאא

אא،אאאא،אא
،אאאאא،

،א،א،אא
א،אאא،א

אאKאאK 

אאא،א،אאא،
א،אא،אאאאאא

א،אאא
אאאא،אא،،،

אא،אאא،אא،אא
אאאא،אKאא

אאאאא
א،אאאא،א

אאאKאא
אא،אאאא

אאFאא
אאEאא،

אא،אאאאא
אאא،א

אאא،
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אאאאא
אאאK 

 
אא 

1 J אא 
א،،אא،

אאאאא
אאאאאא،א،א

،אאא،
א،،א،אאאאאא

אאא،אא
אאא،אא،

אאאא،א
אאאאאאKא

אאאא
אאאאאאא

א،א،א،א
א،אאאאאא

אאאאאא
א،אאא

אא،אאאK 
אא،א

W 
o  

אאא،א،
אאKאא

אאאא،א،א،
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א،אא
א،א،א،א

אאKאא
אאאא

אK 
o  

אא،،א،א،
،אאאאא

א،א،א،
،אאK 

o  
אאWא،א،אאא

אא،אאאאא،אאא،
א،אWFאאאKE 

 

2 J א 
אא،א،א

אאא،א
אאאא،אאא

אאKאאא70٪
אא،אא؛

אאאאאאא
אאאKאאאאא

א،אאא
א،אאאאאא،

\אאאא 
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3 J אW 
אאאא،אא،א

،אאא،א
אא،אאאK 

אאאW 
1K אW 

אאא
אF(Cא،FHEא،

אאFCH4E،1.68א،
אאא،א

אאא،אא
אא،אא،א

אK 
2K אW 

אאאSO2
،אאאאאאאאK 

3K אאאW 

א،אאא
א،אא،א،א

אאKאאאFSootE
א،אאאאK 

4K אאFאאEW 
אאאא،א

C19، C17،C15א،
אאאאאאK 
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5K אאW 
א0.7K 

אאאאאא
אKאאא

Bioaccumulation)Eאאא
א،אK

אאאאאא
،אאW،א،אאPHא،K

אאאאFats)Eא،
אאK 

 

:التلوثمن دور النخلة في تحسين البيئة و الحد  -اولا 
אאאאW 

،אאאאא
،אאאאא

אא،אאאאא
א،אאאא

אאא،אאאאK
אאאא،א،אא،

אא،אK 
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אאאאאא
،אאאאאאאא

אא،،א
א،אאאKאאא

אאאאא
אאאאאא،אFAir 

coolerEאאK 
אאאאא

WFאא{אאאא{אא{
א{אאאEא،אאא

،אאאאא،
אאאאW

א،אאאאK
אאאאאאא{אא

אאאאאאא
אא،אא،אא{

אא،אא،אK 
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אאאאא،
אאאא،،אK

אF1986Eא،
אאא،אאא

א،אאאאאאא
אאאאאאא

אאאאאKאW 
 

אאFE
אFL2E 

19841985א 
10 0.47a 0.78a0.76a 
40 0.29b0.33b 0.26b 
80 0.23c0.19bc 0.21b 

120 0.12c0.15c0.13c 
אאאאאא

אאאאא،א–א،
אאאא ABא،

אא،אאא
אאאK،א

אאאF18EK 
 

Fא18E 
אאאאאאא

אK 

א
אFE

٪FE
א

wax 


A 


B 

א
א 


א

FE 
10 0.98bc 0.38c0.22c 0.59d 7.93c 
40 1.15b0.18d 0.22c 0.81c 10.70b 
80 2.33a0.70b 0.29b 1.04b 11.51ab 

1202.36a1.07a0.62a 2.46a a12.75 
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אאא،אאא
אא،،אא

אאABאא،אא،א
אאאאאK
אאאאא،

אאאאא،אK 
אF2001Eאא

אאא
א،א،אאאא،

אאאאאאא
F19EK 

Fא19E 
אאאאK 

א 
א

אL
3L 

א
L 

אא
 

E٪F
א 

L 5.993.134.1 27 
אL7.363.838.1 24 

L 6.904.438.5 23 
L 6.463.438.0 26 

L5.263.934.8 24 
אא 6.193.7236.7 24.8 

אW 
1K אL،

LK 
2K אאאאK 
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אאאאאא،
אא،אLLא،

F20EK 
Fא20E 

Kאאאאא 

א 
אאL2L 

א 
אאא

L 3.496.657.48 5.99 
אL 3.487.028.25 6.37 

L 4.038.168.53 6.96 
L 3.876.349.17 6.46 

L 3.005.597.20 5.26 

אא،E٪Fאאא
AB،אא،אאא،

אאF21EK 
Fא21E 

אאאאאא
אK 

א 

אL100 
א

א
L 

E٪F 
AB

א
א 

L10.03 a2.86 a12.90 a 1.33 c 0.794 c
אL

 9.39 c 2.77 ab 12.16 c 1.50 b 0.807 a

L
 9.24 b 2.33 c 11.59 e 1.66 a 0.801 b
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L
 9.81 b 2.61 b 12.43 b 1.51 b 0.793 c

L
 9.44 c 2.48 bc 11.96 a 1.23 b 0.809 a

אא9.582.6112.201.44 0.8008

 
،אאאאאאא36

אאאאא،א32
א،א24אK

אאאאאאאא
אאאא،אאא

אאאאאא
K 


 

א،F2010EFEא
F،،،א،א،

Eאאא،א
אאא،א،אW 
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1E אאאאאאא
אאאא

אאאאאאאK 
 

א אppm
אא 

אppm
אאא

א٪ 

א 0.650.06 17 J100 
א 0.530.18 50 J91 

א 8.264.02 1.2 J59 
א 31.97.9 22 J64 

א 26.812.9 36 J78 
 

2E אאאאאאא
אF،א،א،،22 J91KE٪ 

3E א40 J80٪אאאא،א
אאא22 J91٪א

70٪אאאאאCOSO2
90٪אאאאאK 

4E אאאא،
אאא،אא،אא

אאאאא،
אאא،אאאK 

 

אא 

אאא،אאאא
אאא،Kא

אאא،
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אאאאא
א،Kאא

אאאאא،
אאא،אא،אK 

אאאאאאא
א،אא،א،אK

אאאא،
،אאאאאאC17
C34אאא،

،אאאאKא
،אאW 

1K אאאא،א،
،אאאאאאא

אא،אאאא
אאFPhyteinEA

BאאK 
2K אCPIאאא،

אאא،א
א،WCarbon preference indexFCPIEא

אאאאאאא
אאאKאCPI1،

אאאא،1،אK 

3K אא،C17אC18،א
אא1؛،אאאא

1א؛אאK 
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אF22Eאאאאא
אK 

Fא22E 
אאאK 

א 
א

א 

אFPinus
radiateE 


אא

אK 

אא
א،

 

אאא10–100
אL

K 
א

א 
אF
אאE 

אא
אאאK 

א  
אא0.6א–

7.1אLK 
אאא 

F،E،
א 

 
א
אא

אאK 
א

א 


אאא0.5–2.6 
אLאK 

א
א 

 
אאא1.27–8.49 

אL
אאאאK 

אא
א 


 

אאאאא
אK 

 

אאאא
אW 
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אאF1999Eאאאא
Fאא،א،א،א،אE،

،אWא،א،א،א،אK
אאLאא،א

،אאא،אאא
אאאא،،אאא

1.27אLאא
،8.49אאLאא

אKאאאא0.31٪،א
0.49٪א،אF23Eאא

א،אאאאאK 
 

Fא23E 
אאאאא 
אאK 

א E٪F 
אא 

אאL 
א 0.495.79 
א 0.312.59 
א 0.322.71 
א 0.464.16 

אא 0.484.27 

אאאאאא
،אאFr = 0.908EKאא

،אאאאא
אאאא،אאא،

אאאK 
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אF2000Eאאא،،אא
א،א،אא،א،א،א،א

א،א،א،אאאא
אא،אא،א

אאא،אא،،אא
0.8אL،אא

4.89אLאאא،
א0.19א٪،א0.39٪،א

אאאא،א
אKא،א،א19.26

50.08אLאא،א
א،א،א،אא

אאאK 
אאF2001Eאאאא

אאאL1999אL
2000אWא،א،،א

אאאאא
2אא،5.6אLאF1E
אF3E4.24.1אLא،אא

אאאW 
 

א  א  א 
3 4.41אL4.01 אL
2 5.88אL5.56 אL
1 5.03אL4.60 אL

،אאאאאא
אא،،א
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אאC5–C15אא،אא
،אאאאK 

אאא،אאאא
،אאאאא

אא،א،אאאFr = 

0.98KE 
אF2001Eאאאאא،

א،אא،،אא
אא100،1000،2000،א

אא0–60אא،
אאאאאא،

אאאאאא100،א
5.06אL7.278.21אL

אאאא،אאא،אK 
 

 Jאאאא 
אאאאאא

אאאא،אא
אא،אאא،אאאא،

אאאא
אאאW 

o אאא
אאאK 

o אFאE،FאE
א،

אInduplicateא J
אK 
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o Stomataא،א
אאאא

אK 

א 
א،אא

אאאאאא،א
אאEnter- croppingאא،

אFE،א
אאא،אא،א

אאW 
1E ،א 
2E ،אאא 
3E ،אאא 

4E אאאK 
אאאאאFאEאאא

אאאאא،אא
،א،א،א،אאא

אא،אא،א
אאא،אא،

אאאK
א10אא،א

א،אא،אאאא
אאFאEאא،א

אאאא،אא
אאאא،אא،א

א،אKאאא
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אאאאאאא
אא،אאאאא

אK 
אאאאאא

F2001Eאאאאאא،
אאאאK

אא،א،א،،אא
אא،אאא،،א

א43٪א،אא،א،
א،אא21.8،20.6،8.1،6.4א،אא

אאאא54.1א٪
א،אאאאא19.2٪אא،17.8٪،

א8.9K٪אאאאW 
1K ،אאאאאא

אא،א،אאK 
2K אאאאא

אאאאK 

3K אאאאאא
אאאK 

4K אאאאאא
אK 

5K אאאא
אאא،א،א

א،K 

2EאאאW 
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אFאאא،א،א
אKEאאאאא

אא،א،א،א،אא
א،אאאא21א

L،אאאאא
אאאאאאא،אא
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K 

 
  :الچندود أو الچندول

אא
אאא،אא

אאאא
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אאאאאאאKא
אאאאא،

אא،אאAالچنـدود@אאKא،
אאאאFE

א،אא
אKאא،،אא

א
א،א،

אאFEאא،
א،אالچندودאאK 

 
אW 

א 
אאאאא،א

א אא،
אא،א

אאאאאK
אאאאאא

KאאK،א
א،،

אאאאא
אאKKאאאאא

אאKKKא
אאאא،א

אאאKKKא
אאאKKאא
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אא،
אאאא

אאאKא
אאאא،א

א،אאאאא
אא،אא

אאאא،אאא
א،א،אאאאא

אKאאאא،FE
W 
 אא،אאF82E٪ 

 א،אאאK 
אW 

 ،אאאאאא
אא10 J15٪אK 

 ،אאא
א،K 

 אא،،א
אK 

 אK 
Kאאאאא 

 

אאW 
אאאW 

 אWא،א
אאאאא،א
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א،א،אאא
K 

 אאWאא،א
אאאא،א

אאKאאFאאאאE،
אאKא،אא

אאK 

 אWא
75אK 

 אWאאאא
אאK 

،אאאW 
1K אאW،אאאאא

אא،אK 
2K אאWאאא

אאאאאאא
،אK 

אאWא،א
א،K 

 

אאאW 
 אאאאאK 

 א 

 אאאא،א
אK 

 א،א،א،א،אאK 

 אK 
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אאW 
א،אא

אאא،،אאFPH = 5.5E
،،אKאא

אאאא،אאא
א75–80٪אאKאא

אFאE،א،א
FKEאא

אאא55٪
،45٪אאאא،

،אא،אא
אאאאאאאאא

K 
אאאא،

א،א،אא،אאאKאא
אאאאא

אאאאא،אאאKא
אאאא

אאKא،אא
،KאFא12٪،

15٪אא،55٪אאאא،10٪אאא،
א8אKE٪ 

אאאאW 
1K אאWאאאאא،א

،،אא،אאאא
אאא
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،אאאאאא،אאFא
אEא،،אא

،אאא
א75K 

2K אאאאאאאW،אא
אאאא،

א،א
א0.2א–0.4K٪ 

3K אאאאאאWאא
אאא45א–50،

אאאא0.025٪א
א،א

،א0.5٪א
אאFKieselgurE

،אFFullers EarthE،א
אאאאא،

אאאאא
אאאKאאK 

4K אאIonexctangers)E،א
א،،אאאאאא

אאאFאE،אאאFאKE
אא

א،
אאKאאא

אא،אאא
א،אאאא
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אKאאאא
אאאאאא

א،אאאאW 
 אאאא

אא،אאא
אאאאא

אאK 
 אא،אPH5K

،אאאאאא
אאאאא
،אאאאא

אאFPHZ7Eא
אאאאא،אאא

،אאK 

 אאא،
،אא،

אאא2א،
א1אא،

אא،K 

5K אאאWאא
א،אא

א50–55Kאא
،אאW 

Robert Vacvum – Pan, Tripple effect evaportator, Double effect 
evaporator. 

אאאWאאאאא72٪71.6
،99.5٪אאא،K
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אאאא41،א30
א،אא10אאאא

א،אאא،אאאK 
 

אאאW 
1K אאאאאאK 
2K אאK 

3K אאK 

4K אK 

 
אאאFE،

אאאאא
אKאא،א

א،אא،
אאאא

אאאKאאא
אאאKאא

אא،אאא
אאאאאאK2009א

אאFאEאאא
אאאFאEא،א

אאאא،אאא
אK 

 
אW 

אYeastאאאא
א،אא1500،
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אKאא،
אK،،א،א

אאאא،א
א،אאאאא،

אKאא
،אאא

אא،אא،אאKאאאא
FאאאאEKאאאF

אאEאא،
50–55K٪אאאאאא،א

אאK
אאאאאW 

1K אWא15
אא،،א80،

אאא،13–
15K 

2K אאאאW،
אאאאאא

אאאאאK 

3K אWאאאא
א20–30א،

א50–1003א،
Saccharomyces ceriviciaאא

אאK 

אאא
،אא
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א،אא
אאאא،

،א
אKאאאא35

אאאK
אאא،

א2א–15א
2.5K 

4K אWא،אאאא
א10א J14٪،אא

אאא
אאKאאK 

5K אWאא
א50٪،

אKא
Kאאא

אאא
אאK 

 
אאW 

אא،אאא
אאאא

אKאאאאאF،א
אEאאאאא

אאאK 



 عمادة البحث العلمي والدراسات العليا -جامعة القدس المفتوحة  

249 
 

א،אאאאאא
אאאFSingle cell proteinE

אא،אא
אאאAspergillus niger،
אאאאאא3٪،5–6،

א28–30אאא،50
L1003א،21.97–31.2א

16אא،K 
 

אFVinegar ManufactureEW 
אאאאאאא
א،אא،אא،

אZymases،
אאאאאאK 

אא،אאא،א
אאאאאא،א

אאK،אאאאא
אאא،א،א،א،،א

א4א100،4٪،
Grainsאא4٪،40Grainsאא،

א4٪אK 
אאאאW 

 אWאK 

 אאWאאאK 

 אW4–5٪K 

 אאאאאW1–2K٪ 
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 אW0.2–0.5K٪ 
،אאאאא

אKאאאאW 
1K אאWאK 
2K אאWאאK 

 
 Acetyldehyde Alcohol  

CH3COOH CH3 CHO + H2O CH3CH2OH + O
Acetic acidDehdrogenase AcetyldehydedehydrogenaseEthanol 

 
،אאאW 

אאW 
אא،אFאEא،

אא،،אאא40
אK 

 
אאW 

 אאW 

א500אא،
،א

3L4א،אK
2L3א،،א

אאK 
 
 אאW 

אא24،
א،אאW 
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- אאWאאא
K 

 JאאWאאFאE،
אאאאאא

א،אK 
 JאאWאאK 

אא100אא،،א
K 

 
אW 

1K אא15–20،א،
אK 

2K א1
FLE2אאאK 

3K אא،א36–48
K 

4K אא،א
1אאאאK 

5K אאאא،א
3040،K 

 

אאW 

1K  

Fא،אאאאא،אא،א،
אKE 

2K  

Fאא،א،א،א،אKE 
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אאאאW 
1K אW 

،אא،אאא
Iron casse،א

אKאאא
אאאאא

אאKאא
K 

2K אאW 

אאאאאאAngaileula-

Acetaא130אא،
אא،אאא

אK 
3K אW 

אDrosophila cellaris،א
א،אא

،אאאאאאא
אאK 

4K אW 

אא
אאא،אK

אאא،2٪
א،א100K 

 

אאW 
1E K 

2E ،אאK 
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3E אK 

4E אא،א،אK 

5E א،אאK 

6E ،א،אאK 
 

אCitric acidW 

אאאאאאא
אא،א،אא

FC6H8O7Eאא6–7٪،
אאאאאאא،א

אאAspergillus nigerK
،אאא

א،،א
א،אאאאא

אא،אא14–20٪،
א،،אא 

אאFאE،،אאא
אKאאאW 

 אאFאEאאאK 
 אאא Aspergillus nigerK 
 אאאאאK 
 אאK 
 אאאאאאK 

אא4–5٪א،
אאא20א–25٪،

א،א،אאא،אא
אאאא،אאא
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אא،30א،
3 = PHאאא،

אא،אאאאאא
،אא،אא،א

،אא،אאאאא
אא،،א

אאא،
אאאא،אאא

אK 
אאאאאאF،א

،א،א،א
،א،،א،
אא،אEאאא،

א،אא؛W 
 אW 

אאא
א،،אא،
0.2–0.4٪אK 

 אW 
אאאא

،0.8–2٪אא
א0.5–1K٪ 

 אW 
אאאא

א3٪אא،א
אא،א،אאK 
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 אאW 
אאאא،א،א،אא

0.42–0.90٪אPHאK 
 אW 

אא
אאKאאאאא

3–5٪،0.003–0.01K 
 אאW 

אא0.25–1٪
אאאאא،

אאאא،אא
אK 

 אאW 
אא،

א،אאK 
 

אאאW 
،אאאא؛

אאאאא
א،אאאאאאKאאא

אW 
 אFאEW94–96K٪ 

 אWאK 

 אאאWK 

 אW0.02٪K 

 אW18LK 
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 אאW100LK 

 אאW10LK 

אאא،79٪،5٪،
16K٪אאא

אאאW 
 Yeast  

2C2H5OH + CO2 + 22K Cal C6H12O6 

       Ethanolא  
 

אאאאW 
1K אFאE 

،אאאא
1אW21W3FLEא،80–90

א،אא21–24
אאאאא

אאK 
2K א 

 אאאאא13–15٪
אאא،אאא

אאK 

 א،אאPHF4–4.5E
אאK 

 אאא،،אא
אא(NH4)2 HPO4،

א0.1 J0.3LK 

 אא29–33K 

 אK 
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 ،אאא
אאאK 

אאאא4٪
א،אא2–4

،אא،אK 

3K א 

אאאאא
אF78.3EאF100Eאא

אא،94–95K٪ 
אFאאE[Rayon Acetate]W 

אאאאאאא
،א،אKאאא

אא،אאא
אאאFאRayonEKאא

אFViscose RayonEאא،
FCuparmmonium RayonEא،FAcetate RayonE،

אא،אאא
אאאאאא

אאא،אאK 
אאא،

،אא،א
אא،50٪אא

אKאאאאאא
אאאא،א

،אאא
אאאKאא
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אא،א
،אאא،אאא

אאאאא
א،90٪

אאאא
א،אאאFKE 

אW 
אאאFWater IceEא،

אאאK،א،א
אאאאאKאא

א،אאאאאאאא
،א،אאא،א

אאא14–
15٪K 

אאאאאאא
אאKאאאW 

1K אאאK 

2K אא1W1אא85
،30א،

אאK 

3K אאאאFאKE 

4K אא،אא
7330אא،

524K 

5K אאאא J5
א20K 
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אFDate powderEW 
،אאאאאא

אאא3–4٪،
א،אאא،א

،א،א
אאאK 

אאW 
אא،אאא

،אאאאא،א،א،
אאאאא،אא

אאאאאFא
א،אאא،אא،אE،

FEאאאא،
(C12H18O9)n،אאאאא

אאאאאא
אא،אאאאא

אאאK،אאאאW 
1K אאא،אא

1W3אאא،
אK 

2K א،אא
،אא

אK 

3K א4א120،
א،K 
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4K ،א120،
א،،אK 

אW 
אאאאא،אא

א،אאאא،אא
אא

،אאW 
1K אאאK 

2K אאאאאK 

3K אK 

אאאאא
אFא،אEאאאא،

אK 
אאאא،

،א،א،א،א،אא
א،א،א،אאאאא

א،א،א،א،א،אא
אKאאאאאאא

אאא،אא
אאKאאא،

אFKE 
אאFאEW 

אFאWEא،
א،א
،،א،،אאא،אאא
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،אאא،
אK 

א א א 
אא  א،א 

א  ، 
אאא 

 א 
 א 

 
 
 

 
، 

–   
 א، ، 

אאW 
1K אאא،אK 
2K ،אK 

3K אאא30–40
אאאKא

אK 

4K אאאאא،א،
אאאK 

אא،،אK 
 

W 
- אאאאK 
- אאK 

- אאאK 
אW 

אאאאאאאא45אW
55אאאאאא،65–68K٪א
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א،אאאאאא
אאאאFאEKאW 

1K אאאK 
2K א،א،10–20

K 

3K אאאW 


א 


אBx 

א
3א

אFE אFEאFE

1000 42–4540044002 J3 
 

א65–68٪،אא
א،א،אK 
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Wאאאאאא
אW 

אאאא36אאאFאאאE
א،،א،אאא

אאKאאא
אאאאאאKאאא
،F2010Eאאא

Fא،،،،،،،،א
،،،Eא

30אאאF19.32Eאא
F7.49EאאאF9.20Eאא
F1.73EF8.64EFEאא،

אאאF32Eאאאא
K 

Fא32E 
אאא 

א אאא אFE 

א  6.05 

 5.88 

 4.45 

2.20 א 

א 0.22 

אא א 3.75 

3.74 א 

אאא 9.200 א 

א1.73 א 

אא FE 8.64 
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אאאא
א1,5אא،א

אאא 141 ،א
אא،אאאא

א،א،אא
אאאא

،אאאא
א،

אאאאא،
א،א،א،א،אא

אאא،א،אאא،
אאא،אא،

אאאא
א،אאאאKא

אאא،אאא
אאא،א

א،אאא،
אאא،אאאKאא

אא،אא
אאא

אאאאאאאא،א
אאאאאאא،

א،אאא
אKאאא

א،אאא،אאא
،א،א
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،אאאאא،
אאWאא

א،אאאאא
א،אאאא

אKאא
א،א،אא

،،אאא
אא،אאאאאא،

אKאאאאF،א
א،א،א،אE،אאא

א،א45٪،23٪
א،47.1٪،7.4٪،11.8K٪

אFאEא،41٪א،10٪א،9.8K٪א
F33EאאK 

Fא33E 
אאאK 

א א
א

אא  
 

א 88.277.51.290.37 42.59 
א 81.215.31.400.51 46.29 

א 91.0614.44.604.32 32.57 
א 92.826.91.480.76 49.47 

،אאאאW 
1K אאFאאEW 

אאאא
אאא،א،

אKאאא
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א،א،אאאא
אאKF1971Eאא

אא15אאאא4،
،אאאאאא

אאKאאא
אא،אאא

،אאא،
אאאאאKאא

אאאאא،א
אF2–3E،אאא
א50٪،3180

א،א،אאא
،א،אאאא200

אא،165،
א2065٪48Kא

אאאאאא
אאא،אאא

אאאאKF2004KEאא
אאאF،א،א،א،א
אE،W،אאאאאא،אאא

،אא،א،אאא،א
אאאKאאאא

MDFאW 
1K אK 

אChipper drumChips
א5–40K 
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2K א 

אאאא
א،אא70–80٪،אא

אאאאא،א8–10
K٪אאאאK 

3K א 

א
א165–170Digester3–

4،אDefibraterKא
א،אאK 

4K אאא 

אאאאאא
אאאא،12–15٪

אאK 

5K א 

אאאאא100
אא4K٪ 

6K א 

אאא،
אאאK 

7K א 

،אאFא،אאאא
אא،אאאאEאא

אא،א35L2،
א210،4–5K 

8K א،א 
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אMDF4X8،4X10،
א،אא،

Sanding machineאאאK 
9K אא 

אPaper foilsMelaminePvcאא
אאK 

F2010Eאאאא
אאא

א،אאאאאאא،
אאאאאאא

אאW 
 אאא 
 אאאא 
 אאא 

אW 
 אאאאאFא

אאא،אא،א،א،אאKE 
 אאK 
 UPVCאאאאא،א

אאK 

אאאאאאאא،
WFא،אאאא،،
א،א،א،אKE 

 

א،W 
אאא

אאאאאא
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אאאKאא
?אאאא30٪

א،א،אאאא،אאאאאא
Kאא

אאאאאא
אאK?אאא

אאאאא
אא،א،אK 

א
K?אאאK 

 
2K אW 

אאא،אאאאא
،אאא90٪6–8٪

אא،50٪אא،
אKאא45٪23٪،

אאאא،א،42.6٪א،
46.3٪،32.6٪،47.5٪אאKאאאא
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אאאאא،
א،א،א،אFCHOE

א،אאK
אאאא،א

א،א،אאאאא،
،אאאאאא

אאאFPulpE،
אאאK 

אאW 
،אאאאאא

אאאאא
אאאאאא،אאא

אF17–20E٪2W1אאאא،160–
170אאא،،؛
אWאא40א،Wא

א،אא،אא،אא
אא،אאא

Kאאא
אאאא32–

40٪אאאא،א
אאאKאא

،אאא،א
אKאא،א

א،אFאE،אא
Kאאא

1.74،0.165،אא
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אFאE2.1א0.0127א،
אאא20א٪א

150،אאא،
אא،

אKאאאאא
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