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1. Pasta products
2. Functional
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5. Oriented Polypropylene
6. Testometric

7. Rochdale- England

8. Peneteration

9. Comparison
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3. Mixer
4. Extrusion
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Table 1 Particle size of flours

Date Palm kernel

Particle size Semolina
flour
On sieve 180 p 473 18.97
On sieve 150 p 14.35 16.56
Onsieve 125 u 14.91 15.11
On sieve 106 p 4.82 4.68
Under sieve 106p 18.62 44.68
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Table 2 Chemical compounds of flours

Flour Moisture Ash Fiber Protein 0il pH
Date Palm Kkernel 7.42°40.6 5.10+0.0755 13.74* +0.161 471°+0248  4.73*+0.576 5.72°+0.0551
Semolina 13.73%+0.0651  0.056£0.0252 0.12°+0.0306 12.17°+0.364  0.92°+0.0643 6.09° +0.180

Different letters indicate a significant difference in the level (p<0.05 p) per column.

Table 3 Effect of enrichment with Date Palm kernel on the Chemical Composition of pasta

Adding % Moisture Ash Protein Fiber Oil pH
0 11.62° £0.361  0.83°£0.0105  11.55*£0.0312  024°+0.0404  03°+0.0569  5.76*+0.1168
5 11.04°£0.401  0.87°+0.0318 11.15°+£0.0828  1.40°+0.1079  0.56°+0.0961  0.0208+ 5.75
10 11.11°°£0.166  1.02°£0.0379  10.98°+0.0827  1.68"+0.0889  0.98°+0.0624  5.79" +0.0557
15 1029°40.0451  1.48°£0.0700  10.76°£0.0361  2.04*+0.0755  1.16* £0.0529  5.79* +0.0961

Different letters indicate a significant difference in the level (p<0.05 p) per column.

D‘\]DJ\\DL;J:A}QYJMXQL»}J})SLA)U}M
wols 3 jud Hlode oS das e OLS bk gas b 5lAde 53wy
S Jald wsal &S gosb a4 LS e s LY/0EBe/YE

SHls b i iy Ay V0 Glls asel 5 e

B e TR PR e
J.S&V_a\)amm Qﬁd\djyﬁ\)d%;\jxcj);
jNasehi "\"}"':‘d"):"dj"a"” S ok o g0 ﬂ)"d’-’-\

03 st ol B S a8 Al OLES (Y00 4) Ol



w3 bt S 3 Gla S ais p b as 555 035530 50

O 5 OLssls 4z 0

05,5 aw 53 bjles  Saiis - gdde da;-bwf.,l?aw\
Ssad by @ Sl 58 S e U3 (P E0/0)
el o) Vo glsls isad 4y by e Hlde o i (sl
e 3 g ae b LA, s w4 bt s oy
25 dpmamn (S0 Ll Ll e oS 25l gloys SOy L
3oy s 5 A3 Golde L2 atea 5 5o pl e dhe
03 5 Sl gz 5 300k STy Lals Jele 4S50
el Sl LS o LS | Jgames 53 K (S5 4
2SS P E0) 058 5 5 bl G — e
G dals Wl b S A e 0L Ol o Sle e
A Sl S ol il @ s GOl s D50
Sl S 355 Ypome SO, Bl 1 5,50 sl 58U
G & K, b* 2580 L il o 586 e s & S
R .»Jf&c}iwd'lﬁ)@OT)IJJ.AULALSQ}&:))'
shls 4;'},‘._})>QT)\_L:2» mreS 5 dals 4 e 53 Ky 633
5 basles LSUJ‘L;:TJ”"U‘ wf_,l,:a A edalis Ay VO
OLes 5 Majzobi .S s 513 P =0/00) o5 5 K
IONALIET-ATI ql:sucjlmﬁuf-m);ﬁ (Y+10)
3 ol s s 0538 Co s et 0 (3,1 035 el
Fls beu S Ky oS sl Ol by S e K,
D b i el s s Sens b ares g3y 0553
a e s oy Sy S 003 5 Sl (63
s b s 3y RIPEL kel (G~ 50 4)
s Kordonowy [YY] il (p =4/00) (gls sns
£330 ¢_x;§ g 03353 &S s S 5418 (V4A0) Ol Ses
ol Wye b oawglis p Job Slul K S5 o
L35 18 (1448) oLKes 5 Gualberto [YY] 555 .
5 S8 I el W e T b i L 55530 S
[VE] 553 oo Sy SoblS 5 530 2
J,M&Sgdu&yﬂ -0V

sde i Sl ol esls LA E Jgd s S sk Olea
sde o S 5 08/08 L Ao s 0 Syl el 4 by e Oy
Db Olea (sl (BVIVE) s 3 Vv Glyls €gal 4y by o oy
Oos bt wes 351 Gl U osgd e edalie Jsdr 3 oS

53 L sad S 035 ol el I i Ly, S

\\43

DE P =100 v 53 05 S Jlex o3 sl b SSLe
doss Gl L osgde ded S b Sles LS e
Sope 4 Jpame 03 5 e JMie s il Sk
Wgad &S Sogb 4 ol al ISP E0/00) ol sme
b sllie dals Sl Laled a5 550 |y e o meS sl
sop 4 (YooA) 0,es 5 Elleuch.zes s 1) g mie
5 Ay b mle ple banglie 5o Lot g3 ssmge
Lz ol gloos 513 53 (olie (sla b Olzee oS isls 0L
Sl i OS5 Slom e 55 Al e pe 0 S
Lre]

o35 Clul I, Lo & azes (1444) Almana, & Mahmoud
s JS MR s S el (S 5 p5) A 3w s
el e 35 Aoy AV 5 VY LS S s 9 ol (gladss
sse 4 Loy V0 s 0 N gle e s 1) et
Sl a0l s 5 4 s ke gl O o 5l Sl
IS s e bl S iy o s sdd Ol i
Wl cnl ol Lizdls dals & god 0 o (6 ey Uglomn b
Gl a ol layd Sl aie Olgie 0 ) Lo & s
[T] 025 slgi 06 W5 53 oS o s

wals 53 0T Hldie S s o OLES Wadgad 855 Sldds o) »
£ by sllie s S oS (65 5b 4 S e Leid ANV G Y
o3 V10 s el bgpe JMe (il 5 ALl 4 pe
S0/00) mhav 53055 Jler e b sy Sk ol
doss Sl AL s sd e e S 5 Slen 13,5 e 515 (D
ssb 4 basel s, i bjlag 5o L aa 3]
Sk 4l wsl sl (po=e0) (ool e

Lo [Y] (g mme 6D 5,1 035550 45 ol 0303 OLES Wa ins 5
e beassl b Jpe b 4 V] L o8 51 5[] oy
Py ki gad (g7 DlEs Sl Bl o g

u""“"s/‘) —£-Y

Sy sarld ol sl e3ls Ol £ Jsde o &S sbolkes
Uil b ks ol e Ol (gl Cale gl slas

sl als L* L Stz jetls b ates 51l

10 Mafrood flat bread



\VQ/\)ﬁJ@Jt AR 692 LQ\OJL‘)—»&!

&_i‘.l_é GL«ﬁjr}-L"

) Ol st slge IS SRl ol ) Lol = s
O S AU LS e Gl e slaaised s (o
e ke bdisn falS amd g 5 S5 n Ol
0o o e Al Jgeames 3L 53 85 5 O a5 50
a by Sy Ol peS s Aald wses @ by oy
Loagd o odalin a5 jboles .ol doys V0 (gl 4sal
OSle ol il alS csn Oy azes o1 e il
JA P =) s 55 es S an 53 badised Sy Ol
5 A Ly doa Ve s Wed B S o5k 4 LS e
Ll b doys Ve glyls asad Lol sl Hls pme <Dl (6l ls
4 (Yoo Y) ol bl 65l (gols pme Dl Ap s VO
o 5 et S5 Sy » Al 5T 6 e
Gl agby Rl Sl Sl O b s Sk
Ois Seals cosny il bl ooy Ol als s
L8] s g o Sl S5 28 (Soo S5 il ey
o> bl =Y

Sopds am S s cl el el OLES £ Jadr oS b Oles
ol bl Ll Wog OLSS o ol sl 8 led aw S
(Y10) 0l,Ken 5 Majzobi.dzus Jals 4 505 b (5 13 e
oLl )TN0 5V 0 e sk 53 Lo s
SIS Gk Bl Sl sl oS e 0 (T 035
e Olse b s 3 TN 0 Sl s
DY) s bl Kl o sl

Sl s bl S e 513 (P E00) a3 65 5w
gad g Sy Sl e 2eS Jalld 4 gel &S 3l OLS iy
sdalie S bolen Colls |y e oy i Ao y3 V0 sl
3 2shien b 5 Sy Sl e g s T SR L s
Qsﬂca_é\wf;l:».:)\:m:j_\..o)au':.lbé\l{mma.lzﬂ)
g S e JE P E0) e s S e s ksl
Loy oy Sl e anen 35T L o S g4
Solsgme sk a Lopn V0 Ghils Wged 5 S Iy (o5
Coy Sl oy o)l bl ple 4 o (6 Ray oy
el i aol 3 s S8l sl Lis 5l golae
S Sl S8k 55 s se T CodS 5 CoeS 4 e
S i Sl el sk S oy 3l
L S8 S b 5 S8 Sl Cndl g
Clar a0l ss,s 5 Sa8k 5l del 3l5m 255 a3 cnl
Qé:.g@.é\dihlsﬁ@})Sb&cﬁj}ﬁd\w.:)b&vﬁ\)
ﬁ:a;u@.s)\swﬁu‘&aw}‘)jméﬁfjj
ol AL iy S8l AL s sexge g HlAde 4 s
LS ol 5 w1y (s e D e 5 ol aS oy
ol opl 55 58 O kS AL B eSS & pinean
2 ot Db B s n Gl bl ol 4 R
Gl 4 sk 3518 (6 e N gzl g S0 kel
oS adls Jgamn S3L 3 skl 6)‘-‘-@—@;%&3*“‘15‘ R
Lol (Shewr 5 Sy S3 R Case sl
w5 S ploudl Slido a5 L ol o [T0] 535 0 UG

Table 4 Effect of enrichment with Date Palm kernel on the Characteristics of pasta

fﬁ‘;izlgr?’ 0 10 15

L* 3643°+0.721  37.89°+0.519 48.11°£1.542  61.90° +£0.679

a* 463*+1.264 5.86°+£0.988  2.83*+0471 -7.02°43.96

b* 13.87°£1.283  1545°+0.667 1524*+0.401 1733427
Cooked weight ~ 49.74™ +£0.471 47.74°+2.584  54.09°+£2.397 51.94"+0.197
Cooking loss 1572°£3.826  10.58°+2.615 936°+2.091  9.03°+0.746
Cooking Time 10.56°£0.367  11.98°+0.601  15.13°+0.86  17.09"£1.000
Acceptance 337°+1.0981 337°+0.9279 337°+0.9279  3.93*+0.9072
Color 347°£1.167 3.6°+£0.968  283°+1.206  3.93*£1.048
Texture 333°+£1.184  3.17°+1.053  3.37*+0.928  3.83*+1.020
Taste 3.07°£1.1121  323°+0.8976 3.47*+0.8996 3.77a+0.8172

Different letters indicate a significant difference in the level (p<0.05 p) per row.
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Table 5 Effect of enrichment with Date Palm kernel on the Texture of pasta

Adding%
Feature 0 5 10 15
Force peak (N) 356° £1.852 61.48°£5.572  30.65° £6.633 4557°+4.050
Raw Peak (mm) 0.83* £0.1975  1.25°+04620 1.005" £0.7733  1.90" £0.9256
Energy to peak (N.mm)  8.90°+2.523 2841°+12.422  6.06°£1.863  1446°+7.271
Energy to Break (N.mm)  18.13*+5.99  32.64*£13.22 10.75* £5.83 32.69" £22.03
Hardness (N) 133*4+0.0382  147°+£0.0875  1.39*+0.2845  1.40* +0.2485
Fracturability (N) 0.35*+0.1360 038" +0.0353  0.39°+0.1815  0.29*+0.0698
Cooked Peneteration (mm) 9.13"£1.213  9.55*+0.251 9.05™ +0.683 7.86°+0.538
Energy to peak (N.mm) 5.19*+£0.2657 631°£02657  5.94°£0.9571  3.69"+0.6922
Energy to Break (N.mm)  5.93%+1.455 6.94* £0.378 7.01% £1.442 5.33+0.627
Different letters indicate a significant difference in the level (p<0.05) per column.
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Fig 1 Phenol compounds of pasta samples
Different letters indicate a significant difference
(p<0.05)
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Nowadays due to the interest of, asking for increased food production and the food industry focus on
redesigning to optimize functional as well as maintain or improve the taste and nutritional value of the
product.Palm kernel due to its significant amount of compounds can be used in beneficial food production
as a cheap and functional source. In this study the nutritional benefits of palm kernel meal in 3 different
levels (5, 10, 15%) was added to the formula Piccoli pasta and laboratory chemical, physical, and sensory
quality was conducted for three times. Palm kernel powder-free pasta also was used as a reference
sample. Then amount of this features were investigated in the final product. In addition, colorimetric tests,
tissue analysis of raw and cooked samples, phenolic compounds measurement and sensory evaluation of
taste, color and texture of the product was done. Data analysis shows that by increasing the amount of
palm kernel flour, protein and moisture decreased, but fat, ash and fiber increased. In addition cooking
analysis shows that Palm kernel meal volume loss increased while the cooking time is decreased
comparing to traditional product.In the sensory evaluation there was no major difference and all three
were in a same acceptable level. The results show that phenolic compounds increased with increasing
palm kernel flour percentage. tissue analysis does not show any particular trend in the sample. According
to the results replacement of ten percent of flour with palm kernel flour has the best result of checked
ones.
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