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7.86%"+0.014 5.10%°£0.134 13.2852£0.651 s
(%)
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%90 48 (g5t haS Bl SV M B i e oy g dpaall b5 3 835l il Gl Y L (glall OULEV) & Ll o s I
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8.80 0.74 5.86 84.60 ) 8
10.54 133 8.90 79.23 FYENICY
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52

J. Saudi Soc. for Agric. Sci., Vol. 22, No. 2a;2023

AY XYY (V) YY il plal) d3gnd) Band) Al2




LY Adle joaid) Judes canuw Gulus pailias dulys

el LU ailad ()lall D1y Lwgdt (V) W3y Jgur o

0.298°+0.01 0.34%2+0.01 0.298°+0.02 0.262+0.01 0.25%+0.01 | &S
0.36%+0.01 0.31B+0.01 0.314+0.01 0.238<+£0.03 0.254£0.02 | oM | 4N
0.2952+£0.00 0.24%+0.00 0.238°+0.01 0.2382+0.01 0.20%°£0.00 | e
1.38%4+0.09 1.304%2£0.05 1.264+0.04 1.264+£0.05 1.37440.04 | &S
1.3644+0.09 1.3744+0.05 1.2942+0.04 1.2944+0.05 1.33424£0.04 | oM | 3¢
1.4244+0.01 1.34%4+0.02 1.35%4+0.02 1.2345+0.03 1.234040.12 | Al
1.36%4+0.04 1.184+0.09 1.2642£0.07 | 1.274%%+£0.01 1.3284£0.06 | &S
1.34%4+0.05 1.25%4+0.11 1.30%4+0.04 1.2649+0.04 1.24%4:0.06 | o> | Jaad HR
1.3744+0.05 1.2942+0.16 1.2842+0.01 1.274%+0.04 1.36%+0.07 | e
1.554+0.04 1.7242£0.06 1.564+0.04 1.224+0.02 1.204+0.03 | &S
1.444%+0.10 1.764£0.08 1.4282+0.03 1.204°+0.04 1.224¢£0.05 | oM | &S
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64.604°£0.16 | 66.122+0.10 | 65.45°0+0.06 | 64304042 | 63.6144+0.33 | ¢S
63.3150£0.16 | 64.40%2£0.10 | 64.50%%£0.06 | 63.685°+£0.42 | 61.985£0.33 | 2%> | &y
61.83¢°:0.27 | 64.1982£0.15 | 62.38%0+0.11 59.97¢4£0.20 59.9269+0.15 | i
71.6940+0.23 722644039 | 71.144£0.04 | 70.344£0.16 | 68.884+0.36 | &S
67.405+0.81 | 68.9352:0.14 | 68.01°+022 | 67.34510.09 | 67.16%°£0.02 | oM | Joad)
67.5482+0.34 | 68.4854+0.05 | 67.15°+0.06 | 66.56“°+0.09 | 66.455+0.63 | e
65.80%1£0.04 | 65.74%£0.02 | 6527402021 | 64.8140+0.85 | 65.474£0.01 | &S
61.29%4:0.36 | 60.265°+0.01 | 59.705°£0.34 | 59.59B<+0.31 58.5384:028 | oM | &S0
58.01¢+0.45 58.4564£0.30 | 57.30¢*+0.09 | 57.00¢°+0.31 557244036 | (e

Uady (ANOVA) jlas) b e %30 38 syt S Blisl oSV @M B3t 5 o (6928 gl spaall o5 3 839l il il ¥ L gylall GV & Lol o s
K00 18 (5t 1S Bolisl phaall @V B i e 5d G rall b 3 53l ) il Y

G5 mgl3 o ikl Blisly 8l ol Giaw Bl 35b )l (693 215 (A) 3, o i
(%M TA - 2,¥Y) (%Y, Y3 - 208) (%730 = T V) o Sy Jadly (G5l 3 bl

B e L) LS B bl ao me sl bl et OF Bl fadl s @ gy L L) e
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LY Adle joaid) Judes canuw Gulus pailias dulys

(Fikry, s s0 o)l i)l sl o pladl s oylisy e DBl bl Ciaee Gmmnns O 15b 1 52281

(%Y = £18T) § (%VIAY = §,31) Ly bl bl g e ol ot 2 e 2016)

dlgdl Je
Bl 35b )1 sgoall s jlakl G121y Slamgll (M) 3y Jgir
(Ave£STD) 42 Sl olis ks (Y0) gob )l sy
A S NEFY Y Losgus i il | g3
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000> - <125um) | (125um>) | (180> - 125um) (355 - 180pum) (1000> - >355um)
6.8244+0.03 6.8544:0.07 6.9044:0.03 6.9144:0.07 6.9144:0.13 &S
6.66542£0,03 6.28%2+0.07 | 6.37°%£0.03 6.075+£0.07 6.1352+0.13 o | Gy
6.565%0.12 6.6554:0.06 6.6453:0.03 6.5944:0.06 6.165°+£0.29 S
6.55%+£0.07 6.9482£0.06 6.7840+0.09 6.554°+£0.55 6.3444+£0.03 éjg-‘
6.894+0.07 7.2944:0.07 6.884+0.07 6.654°+0.08 6.40%4+0.06 N | Jead)
5.9965+0.03 6.29%%+0.16 5.965+0.06 5.58B+0.12 5.19%4+0.05 o
7.5140+£0.15 8.38%40.60 | 8.004**+£0.17 6.624°+0.46 6.394+0.13 &S
6.508<+0.11 7.3082£0.13 6.885+0.13 6.524+0.08 6.1949£0.12 AN | B S
6.00°+0.19 6.8084+£0.11 6.34+0.09 6.084+0.09 5.77%9+0.09 o

Uady (ANOVA) jLs) b e %30 58 (55t S Bl 1SV @M B30 ki o (69 gl speall o5 3 33510 il Gl ¥ gLl OLAVI & Lol o s il
K00 18 (st B8 Bolisl pradll GIWN B i e (oid G rall b 3 83pml padl) il Y

Gy @ SW Ll Of (15 e Jod) e Bk W L2 () o) oidl e

oty B o (YT = V) (0T = T (T - T i S el
(Beuchat, 3 adl oW 3 sl 329 ndl gy o(51)) oo 28T gl Bladl (o5 o
.(Sablani et al., 2007) sl sl jlazal i o 5W bLadl pogin pisans 3] (1981)
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LY Adle joaid) Judes canuw Gulus pailias dulys
(Borchani et al., 2010; 3 o 24U ol me 2yl odia (3 24U W bledl mils )lin

.Hasnaoui et al., 2012; Fikry, 2016)

Bgnamal] S BLaal sjlalt B12Y1g Sllaw gl L(3) By Joutr

(AvexSTD) fikit Sl olds i b1 bLEI)
A 8 B Vor o5 o5l e o sl | s
(Bulk) (Very Fine) (Fine) (Mogﬁgnely Efgggﬁ
(10002 - <125pm) | (125pm>) | (180~ 125um) | oo M S50
0.3244£0,01 03542001 | 032%9£001 | 0.33%£001 0.35%£0.05 | 5w
0.3144£0,01 0.3058:0.01 | 03084001 | 0.29%%:0.01 0275520.05 | o | dygh
0.2850.01 0.3184£0.02 | 02984002 | 0.28%%:0.01 0265000 | o
028%0:0.02 | 0314005 | 0238%£0.03 | 0215001 0218£0.01 | &S
0.255£0.00 02844000 | 028%:000 | 0274040.00 | 02640001 | oo | Juadh
0.18°0.00 | 0.18%%£0.00 | 0.179%£0.00 | 0.1799£0.00 | 01674001 | ke
022844002 | 020%%2:0.01 | 0200002 | 02042002 | 0.184020.01 | &S
0.2044+0.01 02384001 | 021402001 | 0214%40.02 | 0.184£0.00 | oo | &S
0.1380£0.00 | 0.15%2£0.01 | 0.145%£0.00 | 0.14%%:0.01 0.135£0.00 | oo

Uady (ANOVA) jlas) b e %30 38 syt S Blsl oS @M B3t 5 o (6928 gl spaall o5 3 839l il Ll ¥ gLl GV & Lol o s
K00 18 (st BS Bolisl phaall @MV B i e 5d G Crall b 3 53l ) il Y

2801 ¢ hadlly €3l (8 gy o el G Bk ramg bl SV () ) ) Jaadl s
:’g:’-'j)*@* :)»S“ df J@-jjﬁ L}‘}XJ‘ L;.C c(o)vv -9,) \) ‘(0)\//\ -9,) cl) ‘(O’O‘\ -0, q) ]

25T gmaptebl 5V o i OF Lo d ST, (oD Ggs (oSl By i (3 (ol ol Jro o oy
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LY Adle joaid) Judes canuw Gulus pailias dulys

odn ciyllsy (Bacon, 2019) assd) jaisis sl Cine Gsas Cinad (S8 S 06,7 oy
W) e e SUY Je (Borchani et al., 2010) b 6 &l awhl able gls s gl

.(O)WV -9, c‘) o~ ;‘gg-j).k.;.&\ &:Y* C.-‘\.:.: Cgl 5 G CJOJML'IA Giw

Bremal] (smgpddt S jleall D1y Dlawgill L (14) o3y S

(AVeSTD) ddki2 Sl plis dis rgybed) )
50 B B goend Vi 456 s bgs e il | e
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000> - <125pum) | (125um>) | (180>-125um) | (355-180um) | (1000> ->355um)

5.3944+0.04 5.1982+0.01 5.2285+0.05 5.2260+0.02 5.364%+0.05 e
5.2585+0.04 5.09%4+0.01 5.17%£0.05 5.28B:b210.02 5.3342£0.05 oo | Gyl
5.32B4410.05 5.414°£0.03 5.5140+0.03 5.5942+£0.02 5.3544¢+0,05 M
5.36%2+£0.05 5.30%2+0.02 5.226+0.03 5.19¢v+0.03 5.2265+0.02 e
5.4185+0.04 5.35%£0.05 5.48%2+0.04 5.42B:b21:0,02 5.43B:b210 02 oo | el
5.724040.11 5.724%40,14 | 5.53%:0.01 5.574+0.08 5.78%+£0.10 M
5.38%2+£0.05 5.11B<+0.04 5.23¢6+0.05 5.20¢%+0.03 5.45%2£0.06 e
5.674+0.03 5.584°+£0.04 5.7342+0.06 5.7142£0.06 5.50844+0.05 o | &S
5.58%2+£0.08 5.4240+0.08 5.53%2+£0.03 5.58%2+0.02 5.58%2+£0.01 e

Cady (ANOVA) jLs) b e %30 68 (55t S Blisl SV @M B30 ki o (o9 gl speall o5 3 33510 il Gl ¥ gLl OLAV) & Lol o s il
K00 18 (st B8 Bolesl pradll GIWN B i e (5id G rall b 3 83pm ) padl) il Y

2,505 ¢ ladly €8l 3 gl Bgmncald 28680 il gl OF ((V)) o3, sl (3 el o gbf
S (s s e/ e (8503 = TLAY) (8,80 2 VY (6,7 S YL E8) o

Sl Y1 e 5l 3L S ik b ol LadS™ w1 (6T cBgmndl (3 a3V 251 b gl 5559 250 SI1 il sl
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LAY 2o ygaill s i Bulus pailas Zulys
)k sl oS G Jooge Lsedl Cines Bgnne OF Loy .(Sun Da-Wen., 2005) &= 3
SN 256 68 2hosht oS3 ¢ BT GT i (Fikry, 2016) s o6 50 2nlys mols an gl oda

’L}W‘J&‘W/g":‘(”ij - ”'O)J‘W/gk«’("ﬂo' ')°5)45‘;3;M*¢.Jw3v*;>'v*-l*

B remal] 4L g Ak goll )bt B1EY 1 Sllawgilt (V1) oy gt

(AVeSTD) it Sl olis 5 (o] Shes) il gS01 kool
31 S gl 1 o5t b Loges e il | e
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000> - <125um) | (125um>) | (180> - 125um) | (355-180um) | (1000> ->355um)

3.8444:0.08 3.77%2£0.10 3.4465+0.10 3.7754+£0.11 3.679+0.08 &S
3.8940+0.08 4.104+0.10 3.9182+0.10 3.974%2+£0,08 3.97%%40.08 oo | Gy
4.014b10.17 3.9840¢10.12 | 4.174%2£0.07 3.92B4¢£(0,07 431424011 M
3.8244:0.17 3.6382+£0.08 3.85%2+0.06 3.7984+£0.12 3.8449:0.26 &S
3.994210,09 3.9341+0.13 3.865+£0.06 3.96%%2+0.06 4.1142:0.11 oo | el
3.964:0.08 3.66%4£0.05 4.45%2+£0.23 4.214v+0.11 3.984:0.07 M
3.898:2+£0.12 3.9244:0.07 3.82B2+0.07 3.894410.11 3.9844:0.11 &S
3.9052+0.06 4.004%+£0.10 | 3.92BA0+0.10 4.0942+0.11 3.8640+0.04 o | &S
4.13420.07 3.8540:0.14 | 4.094+0.11 4.084+0.12 3.94A4b2140,09 S

Uady (ANOVA) jLs) b e %30 58 (55t S Bl SV @M B30 ki o (69 gl speall o5 3 33510 ol Gl ¥ gLl OLAVI & Lol o s il
030 1 Syt BeS Bl pheall W D i o opd Gl s 3 83l o aled Y
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BLIY Al youaid| Jdei anw Gumlus yailias duwlys
A b \uaj\..a}-' |

(Jeadls (Bl 3 ol o () in Bk UL Bl 8,5 (YY) ) Jsadl o

s e OUl o fele o (S, YA S YY) (ST L YLEY) (6,7 1 YY) 550,
5,28 75 B)all Of Lamgly 2 S e il Ggmenall oo ol po wo sUL Blin-Yl o 3,80 515,
o Gl (Fikry, 2016) s o6 auls s ke @ il oda il sl Y1 3L e sl BliYL
ST e olals e 3 Ualy O o febe o (8 = V,9) G ol o colsiy Sadl &
sl e~ ((Borchani et al., 2010) s (Borchani et al., 201 1) s ol ozl e 2 5
Les)ass - sl e DUl o fole o (Y0 = T58Y) 5 O o ol o (YA - Y,T8) o
Sl e Lede g ¢ gl il e 8T BT s (Elleuch et al., 2008) T s aulys o
BL Galy . OUT o fele o (V050 - 10,80) o clll Blass VI e )il comgl i o ¢ atll &
(Vergara- oWl o sl o (11) @obd o 20 &) Gk sl BlamVU 3,068 B
Iy o el L) Gime By 3 WL Bl 5,05 Of 015 Luze . Valencia et al., 2007)
[l o (51F) (VY E) (V50 8) o(1510) rosle g e lidly Opmlly o cably Ll

.(Figuerola et al., 2005) Jis3 e (U
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LY Adle joaid) Judes canuw Gulus pailias dulys

B gnemal] sl Bli-Y1 8y (5ylakt O1EY1g Sl (1Y) @By Jgutr

(Ave£STD) dikit Sl wlis L (g/g) shb blie-) 5,0
1A S Gl Ner @b Y Ly i Gral) | g
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000> - <125um) | (125um>) | (180>-125um) | (355-180um) | (1000> - >355um)

3.56%2+£0.33 3.9442£0.22 4.094+0.77 3.4342£0.23 3.5242+£0.71 &S
3.8242+0.63 43144024 3.3842+£0.29 3.66%4+0.66 3.5544+0.70 SN | Gyl
3.844+0.80 3.5540£0.67 | 3.264%£0.21 3.194b2:0.21 2.7245+0.51 e
3.5740+0.41 5.3344+0.30 4.404+0.46 3.9140+£0.39 4.174010.45 &S
3.4840+0.74 4.86"%£0.30 | 4.284%£0.65 4.054%£0.71 3.424540.52 N | et
3.6240+0.50 5.0444+0.55 4.06+0.24 3.8340+0.43 3.8540+0.54 e
4.494410.31 5.2544+0.32 4.674+0.32 4.574+0.29 3.54440.29 &S
3.2380+0.39 5.28%+0.61 5.024+0.39 3.605°+£0.59 3.604+0.30 PN | S
3.6450+0.51 4.48%+0.41 3.73B4+0.06 3.4380+0.26 3.2340+0.34 M

Uady (ANOVA) jlas) b e %30 38 syt S Blisl oSV @M B3t 5 o (6928 gl spaall o5 3 8350l il (il ¥ L glall LAY & Lol o s
D030 4 Syt [ Bt el W D1 i o s9id @ el i 3 53l )l kel Y

oyl 3y o fadly (Bpsll 3 ((VT) o3y Joadl amose Gymaneld Il e 53l mls

OF ) et sy s e o [ole (OF,TT - £A1Y) (OY,TY - £AAY) (oY £9)
SUT 3 Uy gy ol &3 OUT 3 sdad) o ST Lsedl Gime Bgmeane U (3 50l e 5,031
(Borchani et al., 2010; Raghavendra et al., 2006; bl 55>y <05y (L) s,

Figuerola et al., 2005; Fikry, 2016)
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BLIY Al youaid| Jdei anw Gumlus yailias duwlys

o g 035 B Bl u ol Gine Ggmend ol @ Lsd)) 250 (V2) (3 gl o

(%1 =) (%°F = V) sl BT 2 Sy (Juadly (ol o 52 Bymald 5o ot
Caxer Gk gl Blins V) Lo 3,030 (1 ©) 43 Ul G WS™. JIsd) S (%0 6,71V = ) 4,7Y)
= VoY) 2,800 fadly Byl & alis - Bmanell (B ] o e 2135 5,8 O Jamg) B (o5
o el on By | Lyt e O i [y o (95Y 0 = 7500) ((£,37 2 T,VY) (£, €Y
b ) e T T RS el ey il el G e B s DU e 2T Slulys il
Lble=VI e 308l g 7915 & ((Elleuch et al., 2008) 5 (Fikry, 2016) ko) tele
s e OU o ey o (580 = 500 s OUl s ey o (V)Y 0 = AAY) G ey
Borchani ) s (Borchani et al., 2012) au)ll sds e clam g gl ste 3 3l Lo
- Yo Y) e gl el et petene UL Bl ol Bl 5,05 OF cie i (et al., 2011
el a3y s e O o feg o (050 Y = LAY) 5 OUT o fey e (5AT
el e eyl Bl e Slaaad 55258 U 5,18 s 0F s (Chau & Huang, 2003)
o el cil Ly (Ui ﬁ/q) e (3= Y,¥0) o gl di il )l ods Lgde o> 3

J\.:.ﬁ(,.e- /CA.":) ('.a— (’ )D) C».g)b LLOJ:—‘)“A j,f-LU 3.@.(\.9 o 3>-J,>;$M~.A JL”JT EDJ:%
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LY Adle joaid) Judes canuw Gulus pailias dulys

B el 3kl 83l (gylall B12Y1 Cllawgll L(17) o3y Jgir

(Ave+STD) diki2 Sl _olis i (ml/g) Sl 8,43
1A S Gl Ner o U Ly i Gdl) | s
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000> - <125pm) | (125um>) | (180>-125um) | (355 - 180um) | (1000> - >355um)
52.174%+2 47 52.3342+0.29 51.33%44£1 26 52.3344+2 52 51.1742+0.76 $S
49.174%+0.76 49.00%%+3.50 49.33B4+().76 50.00%9+1.00 49.508%0.50 R Syl
51.834%£1.76 52.6744:1.04 51.674%x1.26 51.174%+0.76 51.67441.04 i
51.50%9£1.50 50.004*+2.00 51.508%4+0.75 52.00%9£1.22 49.834£0.76 )
50.1744+.2.02 52.6744+2 25 51.674%x1.04 51.3342x1 .61 50.5049+0.50 R e
51.67%%£1.06 49.674%2+£0.47 48.838°+0.16 51.33%9+0.76 50.334b+] 26 e
49.50842+1 80 52.33442 31 50.674%+2.57 50.5044+£2.00 49.674%+1.53 $S
48.838°+0.58 51.004+0.50 49.004+1.32 48.174+1.15 48.504%+1.32 Rd LSl
51.3342£0.76 52.174*+0.76 51.174%+0.29 50.834%£0.76 50.8344+0.71 e
Bemad) sl 3 iobgd ol ylall O1EY Sllawgdl (V) @By Jr
(Ave£STD) k2 Ol olds L (Y0) o\l 8 dibgld) L5
A b Gy 1 0st b Lgee . il | )
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000=> - <125pm) | (125um>) | (180> - 125um) | (355—180um) | (1000>->355um)
33.674%+3.06 52.0042£4.58 36.674+3.21 26.6744+4.04 22.3344+6.81 $ S
30.004+2.00 51.674%£7.02 37.674+4.16 27.004°+£4.00 16.004+3.61 R Syl
34.674+2.08 45.0042+4.36 36.674+6.37 30.004+3.00 20.674+£2.52 S
38.3340+4.04 60.00A,a+5.57 | 46.33B4b+4 51 36.33B4¢15.03 17.3344£5.51 ¢S
40.674£3.06 57.0042+4.00 50.004°+2.00 40.674+£4.04 18.0049+4.58 | el
30.33B0+1.53 45338242 52 42.0082+£2.00 28.33B5+3.79 19.004£1.00 S
30.674+2.08 52.0042£5.00 38.00B4+3.61 31.334£1.53 18.00844+3 61 ¢S
36.334+£4.73 54.674%+4.73 44.6745+2.52 35.004£5.29 20.3344+3.51 | S
31.674+3.06 53.0042+2.65 40.33B40+3.06 22.00%9+3.61 10.67%°£4.04 S

Uady (ANOVA) jLs) b e %30 58 (55t S Blisl SV @M B30 s o (69 gl speall o5 3 335l il Gl ¥ gLl OL2V) & Lol o sl
030 3 gyt BeS Bl pheall @ D i o opd Gl s 3 83l o il Y
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LY Adle joaid) Judes canuw Gulus pailias dulys

Ggrrnal]l Syl Bl 85l (gylall S12Y 1 Sllawsd) L(19) o3y Jgur

(AVe£STD) 4di2 Sl _ols L6 (g/g) Cujll lismY 508
3 B Bl NES v v L e Gl | g5
(Bulk) (Very Fine) (Fine) (Moderately fine) (Coarse)
(1000> - <125pm) | (125um>) | (180> -125um) | (355-180um) | (1000> ->355um)

3.9884+0.04 4.4242+0.11 4.38402£0.04 43442021 4.3344+0.27 &S
4.5142+£0.29 4.4042+£0.22 439424024 4.2344+0.13 4.204%+0.21 SN | Gyl
3.29¢+0.24 3.67%%£0.03 3.6752£0.02 3.41824:0.29 3.3582+0.04 e
4.8144+0.12 4.565%%£0.07 | 4.484+0.25 4.158<+0.12 4.03A+0.14 &S
3.83%+0.10 4.68%42£0.14 | 4.514240.32 3.9082+0.41 3.77A40+£0.32 N |
4.108°+0.04 4.9642+0.20 4.83%4+0.49 4.9142+0.29 3.8140+£0.29 e
5.164%+0.47 5.204+0.21 4.644+0.11 4.2184+0.16 3.558°£0.19 &S
3.588<+£0.29 4.734%£0.45 | 4.484%4:0.47 3.9580¢10.15 4.018b£0.36 PN | S
5.104+0.16 5.0744+0.21 4.96*%+0.12 4.684+£0.26 4.594°+0.04 M

Uady (ANOVA) jlas) b e %30 38 syt S Blisl oSV @M B3t 5 o (6928 gl spaall o5 3 8350l il (il ¥ L glall LAY & Lol o s
D030 4 Syt [ BNt kel &N D1 i o s9id @ el i 3 83l )l kel Y

s &3

G ahaxtl Sl e e (3 Jodl) Ciner Gy plisennd 15150 ) ol s il el

Slay S oS T NCBPRRINEPESURIS B ES JRCERUNERE & KU RS TN R SV SO 2 (RS,
3 Gl pr ol o Se Ll bl Gl 3 Jasily o) Gl Ly US540 )
SUY Oy ohaan S ga Bgmeneld 0350 el O SLaSl Ll e Gy L Ciadadly ) liles
N YSVINT JERIUAN Gl LSy 2y alall LS slopy . adldll asdall LN a0 Lol a8l1 s agliall
i Sy ¢ Joadly (B)sll s (3 2 AU BUST ke 915y DLl o o o il il et Jisudl
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Characteristics of palm date fronds powders rich in fiber
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Abstract:

Residues are produced from the agricultural operations of palms, the most important of
which is fronds, which contain a high amount of fiber, it is important to take advantage of these
residues and turn them into a value-added product to support the economy of the agricultural sector
in the Kingdom of Saudi Arabia. It will also contribute to solving some of the environmental
problems resulting from the disposal of these residues. This research aims to study the
characteristics of high fiber powders from some parts of date palm fronds (leaflet, blade, and
petiole) of the most important palm varieties (Sukkari, Khalas, and Segai) cultivated in the
Kingdom. The results of the study showed that the highest chemical components of the powder
were carbohydrates, ash, and fat, respectively, and the lowest was protein. The insoluble dietary
fibers were higher than the soluble, and the bulk density and density increased after tapping with
the smaller grain size.

The results of the physical characteristics showed that the powder is a weak conductor of
electricity, low in acidity, very dry, and all water activity values were less than (0.61). It was also
observed that the pH of the leaflet fraction decreases with the small granular size in the Sukkari
and Khalas varieties. It also was clear that the highest water activity is the leaflet part, followed by
the blade, and then the petiole. It was found that the color of the powder for all varieties and parts
was close to the brown color and that the brightness of the powder of the leaflet part decreases
with the small grain size, and the value of the total color increases with the smaller size of the
granules. The functional characteristics of the powder showed that the granular size did not affect
the water holding capacity of the powder of both Sukkari and Khalas leaflets, while it had a
noticeable effect on the powder of the Segai leaflet, and also had an effect on the blade powders,
and the petiole of all varieties. It was also noted that the oil retention capacity and the water
solubility index increase with the smaller grain size, and that the expansion capacity was not
affected by the size of the grains except in the powder of the Segai blade and the Khalas petiole.
Coarse and medium powder can be used in animal feed, while fine and very fine powder can be
used as a nutritional supplement added to bread or cake. The powder can also be used in packaging
applications.

Keywords: Powders, fronds, palms, fibers.
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