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Study of the quality characteristics in 'Kamar Al-Din'
as affected by gamma irradiation
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This study was conducted to evaluate some physical, chemical, microbial and sensory
characteristics of 'Kamar Al-Din' as affected by gamma irradiation, sulphur dioxide
and storage time. During manufacturing process, 'Kamar Al-Din' was either treated
with or without sulphur dioxide (SO.). Both treatments were exposed to three
radiation doses (0, 1, 2, and 3 kGy of gamma irradiation). Samples had been stored
for 6 and 12 months at room temperature (=20 °C). Physical, chemical, microbial and

sensory tests were conducted directly after irradiation, and after 6 and 12 months of
storage period. Results showed that acidity, ash, potassium, sodium and vitamin C
values in SO, treated 'Kamar Al-Din' did not significantly differ from those of non-
treated samples. Moreover, treatment with SO» resulted in a significant decrease in
microbial load as compared with the non-treated product. The sensory tests showed
that the non-SO; treated product was better than that of SO, treated sample, in terms
of flavour and taste score values. However, the opposite was true in terms of colour
and texture. Significant effects of storage time, up to 12 months, were observed in
acidity, viscosity, relative humidity, reducing sugars, total sugar content, ash,
potassium, sodium, vitamin C and sulphur values. Also, a higher microbial load was
observed at 12 months storage time. Moreover, significant decreases of texture and
colour score values were obtained in both SO, treatments. Whereas, the taste score
value was lower in SO treated product than that of non-treated one. However, no
significant difference in the smell test score was obtained between the two treatments
as a result of storage time. With regards to the effect of gamma irradiation, viscosity
and vitamin C values were significantly decreased following irradiation with 2 and 3
kGy. The reduction in vitamin C content was more pronounced using 3kGy than that
of 2kGy dose. The 2 kGy was found to be a sufficient dose for eliminating the
microbial load from treated and non-treated SO, 'Kamar Al-Din' products which had
been stored for different periods, and for maintaining a lesser amount of vitamin C
loss. In addition, no significant effect of gamma irradiation was found on sensory
score values.

Key words: Kamar Al-Din, Apricot, sulphur dioxide, gamma irradiation, , storage
time, quality characteristics.
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1.81+£0.222 1.82+0.03 2 1.86+0.05° 1.80+0.032 Sy £las
1.69+0.092 1.73+0.12°% 1.73+£0.09? 1.83+£0.05% Flo

(P<0.05) a8 (syims e ginn Gy b 39y pide 35 dlgl) Gl oo Aladll 39

ot ol Edle S Ol jamy G L dii 30 2-3-5

Aysall ez o e ole r\Jo;:.wb (Syra j;.'?i": S99 pde (17) J}-L'«!-\ < Z\JJ.L.U cﬂ.ﬂ\ S

oSl (Lo oot (1 G e G5 005 2k ) Lgtay ST 28 3 (s 5hS73,2,1,0)
12 38 s LS 2 S b Sy arn b ol iy 1S asgedly (Podadera ef al.,2009) 4 sal) AL
ale UG dendidll 422 Y1 J g dpalladl dasiall dadaie &l jlaa) as
oo NS Ll @lly ) als (Thayer er al., 1987) zladl aal & QX (1994;WHO, 1999

WHO, )

ol L 328 LS Of Gl @bl e (Crawford and Ruff, 1996) ; (Thayer, 1990)

Fl w3l ey BUY sL ) $isy (ICGFT,1999),(1994 i) (5,25ks” 10 5> aelas)l ol b
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S ) ae sy Viay psealsdly pnasall Lady (Al- Bachir et al,2004) e G 3 e Jat 3
Ol Nsa o & (Al Bachir et al.,2004) ; (Al-Bachir and Zeinou,2005) _rsw 3l 3 ke Ja>

oS LISy s B2 3 o) dons Bidall oliall L

ol o) eI B o G L drdl b (17) Jgus

Lslail is 3
3 KGY 2 KGY 1 KGY dalad! Aalals
Yo Tugb
14.99+0.702 14.62+0.97* 15.53+1.39¢ 14.94+1.532 * Sl & las
1591+£0.27% 15.66+0.34* 1599+043* 15.78+0.76? Fls b
%o 1S Lz 0!
1.8+0.052 1.7+£0.03 2 1.75+0.15% 1.79+0.022 Sl & las
3.1+£0.12° 3.07£0.14° 3.03+0.07% 31140.172 Flo
Yo dar b1 Sy S
63.67£1.80% 63.83£1.04% 63.86+0.50% 63.14+0.342 Sl & s
63.69+0.61* 63.32 +0.682 63.7£1.06° 63.07+£0.982 s
Yo 1SS oy Sl
79.09 £0.20? 79.2 £0.65% 79.17£0.512 79.66+0.61 2 Syl o
78.52+0.182%  78.04+0.14° 78.71+1.26% 78.55+0.972 bl g
% AU
5.03+0.06% 5.03+0.02° 5.05+0.03% 5.03+0.09* Sl o
5.12+0.1°2 5.14+0.07% 5.14+0.052*  5.10+0.15% Fl g
Yo st )t
1.17+0.122 1.22+0.06 2 1.23+0.10° 1.24+0.04° Sl lao
2.84+0.182 2.52+0.122 2.54+0.102 2.627+0.14% Flo
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(A /i8S (a) pgemtss
10.3+0.1% 10.36+0.21% 10.57£0.21% 10.91+0.32 CupS ¢ e
19.03+0.78 * 19.58+0.41% 19.81+£0.292 18.2+0.82 ¢ tle b
(A /48 he) g geal
0.83£0.87¢  0.87£0.08°  0.94£0.06°  0.85:0.08° curll flas
1534023 2 1.27+0.112 1.36+0.05% 1.43+0.15% tlee
PPM 0
511 £7.94% 516.67£10.412% 512.33+£2.52%  5154+12.532 CapSdl ¢ las
i i i Ll e

<0.05) 28 (ot s Lgins Bob 3emg s an o)l (ol - e aliladll O =Y *
p s e B9 b dsg ple ox Rt >~

Sty g Sl 22 a ) 0B st 3 L dral Wb 3-3-5

2 o 8y 3 a2l e aile Sles BB (18) Jpudt 3wl Sl e
e canSIL EW by ) el Sl S s il gsime PUET sy 0 e 2l Sl
Loyl Ay s hST(1) Aot die Bygine B9jb 39y Lo f Ly ol e B)lis el2 GLS(3 5 2) 2o
(Lycium)(psemsll) ool @ «STodll glsl i) @ gtV e sbab C opolid a2l
oy A (C) ki s pls b U 6lp b (1) sl Of sy (Wen et al., 2006)
Sl S (3) > o et b s aed IS (521 555 s (Chung and Yook, 2003)
.(Song et al., 2007) il g2 jae 3

oSl a2 o cplll o s 3 LS dadl 56 (18) Joudl

Lslail is 3
3 KGY 2 KGY 1 KGY ALz Adatall
(100 /ake) caa ) SuY) (ann
3.8340.09° 5.09 £0.04°>  531+0.12 5.34+0.082 * CorSIl ¢ las
c b a .
1.89+0.04 2.51+0.18 2.69+0.17 2740152 bl 5

<0.05) 2 (Gotuns Lis Dgins B demg ade  and doledl Ciall oo alilall L3 ~N1 ¥
p s g 39,8 359 pde on Rt e

ot el Gy SU1 Wgedt G L dnii 36 4-3-5
ot Sl bl i) 51 S (1) Rt LA e il ) 1 55 Sy Sl el
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i d ol de (f fipmes) (210 x2,95) 5 (210 x1) ) (¢ f,emes) (2 10 x8) 5 (210 x6,3)
Uped! e sladl ¢ af ST padt ey ) e oSl Ul sty Sl ol ud e oS (1) platd
(1) teasadl wle ol 3V adt s Tao 06 pladly jshaill slad) sl WH 512 5LS7(3)5(2) ey ay S
O 5 e ) a3 e sl L)l s alesy Sisllly ppsidoSl LSS sgm LS | Ly LslE oS
S U7 2l loenill o e By SN dsad) 2is (3 Ll Gasl e daisie ¢ 4 40 sery iy gy Ll sl
oW a5 (Al-Bachir,2001) ¢ 54l (Al-Bachir and Mehio,2001; Al-Bachir,2005) 2L
(Al-Bachir and Zeino,2005; Al-Bachir el al.,2004) _+s~ 3y (Al-Bachir and Zeino,2006)

.(Al-Bachir and Zeino,2009) ¢5,24 L1 24y (Al-Bachir,2007) spaldl oyl

o) el g S Wgedt & Lole daisl 136 (19) Jgus

Leleal is 3
3 KGY 2 KGY 1 KGY NEYRA] HWAE]
pll 39, b1 Sltasl) (g ptaall glall
2 2.79
! 0 (210 x1) (210 x6,3) e
2.47 2.90 ,
! 0 (210 x2,95) (210 x8) S
Ay y5ldll sl sluaal) (gl glall)
0 0 0 1.84 CupSdL & las
0 0 0 ) tle 8
229551 LS
0 0 0 0 Sy tle
0 0 0 0 tle
skl 3
0 0 0 0 CopSdb & e
0 0 0 0 tle b

ot o) Al Ol § Lole dail 50 5-3-5
wnlally Ogllly pledll) ! liall 3 augl) sV e ddl2 olea pb (20) Jetd 3 Bl @l s
sy pde 1) Lot 36 3 oo Wadods & glly el 25 o SOl Ll iy dlall ol el (i)
&) B ae Glgn Mg L (Y05) A st Lie Lylatt @A) AL Glan Ld il Bgee By
i Sl § A0 Sl am 18 OF 05 5T S5 055 (Al- Bachir ef al.,2004) e 30 3 e Lot
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3 lE A () or ST et 05l L kST (3) o ST et e ) LT Ll kST (T) o
sy psell nd) cliall e g Y merd) OF Lal gy (Mexis el al, 2009) S
Oler o Bals Agine B9 3929 ade (Al-Bachir, 2001) 50 cldis; |, (Golge and Ova, 2008)
& Tols SN o Y i) OF Ll o ghl 13y 5t (3 daladly s oS (0.5 = 1- 1.5) penzd)
slE S (B) e B ool el AN g ol ek
fed) Sliall g Y aesd Of Laf Gy .(Murano ef al., 1998) ; (Vickers and Wang, 2002)
GBIV maiS Aogaz 5 e 31N O)lnd) s o Ady (Sweetie ef al., 2006) &bl ot ool
anaYU ablal) L Dbl jae) and) [afledl 3 LE aeal ddbled) ST R0 s ade 3,000 Bl ags
5 (Al-Bachir,2001) ¢ s+ (Al-Bachir and Mehio,2001); (Al-Bachir,2005) 2 k) Sus s
(Al-Bachir ) (Al-Bachir and Zeino0,2005) s &)\s (Al-Bachir and Zeino,2006) 7l .

.(Al-Bachir and Zeino,2009) ¢34 |41 o5 (Al-Bachir,2007) 524 <ladlls el al.,2004

ol o) -l Sliall G LS Adl 136 (20) Joudl

Leledl is 3
3 KGY 2KGY 1 KGY NN Alatal
e8!
3.63£0.352 3.77+0.352 3.78+0.352  3.87+0.35%* S & e
2.78+0.212 2.87+0.47% 3+0.2° 3.07+0.152 O I
Ol
4.5+0.2° 4.6+02% 4.67+0.312 4.7+0.262 CopSdL ¢ las
2.7+0.26 2 2.7740.252 2.83+0.31° 2.83+0.31° S gl b
(.,daJ\
3.13+0.25¢° 324020 3.27+0.25° 3.3+0.2°2 Sl Elas
4.27+0.122 4.3340.152 4.4+0.2° 4.47+0.252 CSL & s b
FEA]
3.1£0.122 3.1340.152 3.240.2%2 3.2+0.2¢° S & e
4.1+0.21° 4.13+0.232 4.2+0.26° 4.240.26* O I

.(Lavrova and Krilova, 1975) ce (l4r 4 =5, ar =4, Jpe =3, s v =2, Tur o =1) i
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o o1y Bty Sl AloacSly A AL o el 09(20) Byl o il B 6 4-5
CopSIb bl p ol Flabl 2lge Ll dasil Jolall

EUb Blge Lle dnal Jolakt pll o) pH 31 Ay ded § 29(20) oyl Jo izl 3e 130 1-4-5
CunSb Ul g

Elb 2l 2ugl) 2aa L bbbl ) i pH 0 B3 3l (3 el B 130 (21) Jaadbl 3 B9l ) (p5
o il S ol D PH O ik syme gL 2y ] UL 15 e cunSIL B
AST]) s,z Ll ansl blal) pll ol i (12) sue ol amy (3.56) 5 (3.49) 1) (3.26) 5 (3.21)
Sled wo Ls il i ol Al sl 28y Ll e eanSb bl iy Ll S (14
pserlly ULV ASTB 3 PH ) sy il on gilgne Moy ol I (815 5653 52 50) )
Jet s Ay padl @ pH M oaad o)l we Lafl awise, (Babu, 2009) gl

.(Nath et al., 2005)
Ll aesl Joleld ) ol pH Va3 303 (3 29(20) 2mpld) e il se 136 (21) g
RO RXW datal Lelaiy) is 3
12 6 0 (1% ohS)
pH
3.57+0.05*  3.54+0.01" 3.240.05¢ * S Elas 0
3.63+0.022  3.58+0.01° 3.3+10.21°¢ Elae g8
3.49+0.04* 3.47+0.03° 321:0.1¢ CupSb & e .
3.56+0.022  3.60+0.01° 3.26x0.21 ¢ Elas pb
3.5+80.01*  3.48+0.09° 3.2640.06 ° O )
3.62+0.01*  3.56+0.01° 3.25+0.01°¢ El
3.48+0.042  3.45+0.11" 3.1+30.10°¢ Sl Elas 3
3.57+0.01*  3.56£0.01° 3.23+0.01°¢ gl 28

(P<0.05) a2 (srmn i Bginn Gy 399 phe o5 Sl ) os Lol oW1 7
g Luggll Ani¥L Jolal) cpudl o) At Ayd ded (§ 20(20) dmypdl o pppdl Bke 80 2—4-5
CopSb Flall p g F b
o Flali 2l Lole dasl Joladl pdl od) Bl 28 208 (3 o) 5 0 (22) g (3 wgald i) s
U (16.66) 5 (18) oo con)) o gl s (g5imn L)) 292y J) SUL i o Sl Ll 12
oSl ey Ll (618 5hST1) et ol ol ) et (12) 500 gl das (19) 5 (20.66)
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A Sle b e L ol i ol G sl Wy asb )l i (2L SIS e Ly A e
o s (sl 3 52 50)

L ansl olall ol o) Byl 205 28 3 £%(20) By o ol 30 156 (22) Jyeibd

P dde S pSL Al el ds b
12 6 0 (1% ohS)
dorg )

21+0.02 20+£0.02  18.66+0.58b * CunSdb ¢ las

19+0.0° 18+0.0° 17.33+0.58" Ll g 0
20.66+0.58*  19.66+0.58*  18+0.0° CupSdl e ’

19 +0.0 ® 18+0.02 16.66+0.58b F b
21.33+0.58%  20.33+0.58*  17.33+0.58" S Elas )
19.66+0.58 2 18+0.02 16.33+£0.58" El
20.66£0.58*  19.66+0.58*  17.33+0.58" Sl & e 5
19.66+0.57 2 19+0.02 16.30+1.0° tlae

(P<0.05) 28 sy die Biginn Bgp 399 e g3 Ayl il s Ablecdhl 21
By Aygl) dadlL falall ol od) LY Ay Lad & 29(20) Ayl Jo ppdl Se 36 3-4-5
CapSdb gl e of £ al
ELM Tl Ll aasl ol ol od) JLSOVI a3 b (3 o) 3e 1B (23) Jodb) (3 sl el (5
o ek ) s LSOV B ok Bgae Baj8 e pde ) el a5 o ey SOL L 8

g 5 Ll 3 e ot o ) e 3blen ny (618 BkST3 52 51 50) adledl Sle b as L Lol
( Akhtar el al., 2010) ; (Majumdar et al., 2011)
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Ll daal Jolal) pll adl JLSOY 243 203 (3 22(20) 2yl e el 30 16 (23) Jgud

o) Buke S Al LslaaYl ds b
12 6 0 (g2 skS)
SnSOYY Ay

1.344+0.0°  1.3435+£0.0° 1.3444=0.0°* S §las

1.344+0.0°  1.3431+0.08  1.344340.0° Elw 0
1.3440+0.0°  1.3436+0.0°  1.3443:0.02 Sl & e ’
1.3440+0.0°  1.3436+0.02  1.3440 £0.0® Ele pt

1.3441£0.00  1.3439+0.0°  1.3443+0.0° O )
1.3440+0.0°  1.3434+0.0®  1.3438+0.0° Ll

1.3441+0.0°  1.3440+0.0®  1.3438+0.02 S ¢ o

1.3435+0.0°  1.3433+0.0®  1.3438+0.0® Ll 3

g Augll aasll Jolalt cplll pod) WS A3 ded (§ 20(20) Byt o sl S b 4-4-5
CopSb Flall p g F b

ELM T Ll daal ol ol od) JLSOVI a3 b (3 o) s 1B (24) Joad) (3 sl Sl (o5
Bl ol ey il DV S il Bapae B9 ey pts ) el 5 e S0 L s
3 ) A s L e Lot ) i) me s Ly (8 kST 52 51 5 0) midsl) ole AL sl
.( Akhtar e/ al.,2010) (Majumdar et al., 2011
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Lle sl Jolall ol ol (S5 855 508 (3 2°(20) Bl e ol 3 6 (24) Jsudd

) e S pSb Al LeladYl ds &
12 6 0 (% shS)
5

75+0.1° 72+0.27° 77330322 % Sl & s 0
76.6+£0.06 70+0.1° 76.33+0.462 Elw
76.3+0.12° 73£0.22 74.6+0.252 S Elas )
75.33+£0.022  71.33+0.02° 72+0.522 Ele b

760.02 74.33+0.67®  75.33£0.21° O )
75.66+0.122  71.66+0.15*  73.66+0.562 Ll
75.66+0.06*  75.33+0.06°  73.66+0.152 S & e 3
76.33£0.122  72.66+0.29°  73.66°* +0.152 Ll

g duglt dadty Jolall cpldl el cyfl Ay ded G 29(20) il Je ) ke 3G 5-4-5
CopSb Flall p g F b

of Flall 2l Ll aasl folall ) o) ol a8 2l & o) se 136 (25) Jgadk) (3 gl il oo
sVl bl ol ey ol SN eyl oy Bygine B9 b dgag pde () plad) 25 C oS Ll
() sbS3 52 51 50) ksl wle AL
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Ll sl Jolall ol ol 805 80 (3 £°(20) Bl e sl 34e 50 (25) Jpdd

) e CupSdy Al LeladYl ds &
12 6 0 (% shS)
%o

1.9+0.13 2 1.81+0.03 2 1.81+0.032 * Sl & s 0
1.92£0.09* 1.82+0.01° 1.83+0.052 gl 28

1.9+0.12%  1.81+0.08° 1.86+0.05% S Elas )
1.87+£0.12*  1.81+0.03* 1.730.092 Ele pt
1.80+£0.01*  1.8+£0.042 1.82+0.03° O )
1.73+0.16*  1.82+0.04° 1.73+0.68 2 gl 28

1.85+0.08*  1.79+0.052 1.81+0.22° Sl Elas 3
1.90+£0.13*  1.81+0.10° 1.69+0.09 2 gl 28

g Augl) dady Jolall il ol dygb M iyd ded § 09(20) Gyt e ol Bue 50 6-4-5
CopSb Flall p g F b

o FLl 2l Ll aasl Balal) ol add sb )l 28 208 3 a8 5B (26) o) (3 wgald el ns
Jl (%015.99) 5 (%014.94) oo conidl &) wsb )l Gk pime pLE) Tyl o UL LU e
Fll iy 3l (@1 ST 1) et bl o) o) gs (12) e cpsdl am (%12.20) 5 (%12)
(LF 53 52 50) A Sl o i ol o lidl el odsl 8y s e canSl
Wikl e et @ S e sl ey el s
.(Baldwin et al.,1996) ; (Smith and Stow,1984); (Ghaouth et al., 1992)

peadly Al g
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Ll anal Jaball ol el b )l a3 e 3 2%(20) 2myll e ol se 456 (26) Jsudd

o) Buke CupSdy Al Loy is 3
12 6 0 (g2 skS)
%o dysb J0
12£036°  11.69+£0.71>  14.94+1.532 % S §las
12.06+0.24> 11.88+0.171%  15.78+0.76% Elw 0
12+0.36P 11.69+0.71° 14.94+1.532 O )
12.20+0.69>  11.8+0.16° 15.99+0.43 2 tle o
11.9540.39> 11.98+0.15°>  14.61+0.972 CunSdL ¢ las )
11.9040.18>  11.30+0.23°>  15.66+0.342 Ll
11.9+0.12>  12.01+0.3" 14.99+0.7° CupSb & e
12.20£0.18>  11.68+0.96>  15.91+0.27° Ll 3

(P<0.05) a8 (s dis Gygine Gy 2909 pks &% Al Gl e aledl oY) *

At das¥y folal) ol ol LIS Ao et Ay dad (3 20(20) dmyldl o il B 436 7-4-5
CopSb Elakt ol b 2igu

2o Ll anal Joladl ) od) &S aopedl B3 b 3 il 3 156 (27) Jodl (3 sl il (s
oo ) @ I IS gl (e i) 3y ] el 5 e Sl Ll s o Ll
Sl (5 k1) aet Jolall 1 i) e (12) 8o ol 2 (3.99) 5 (1.91) ) (3.03) 5 (1.75)
AV ol e i sl el ol S sl Wyl e caSIL fLl
oL S gand! Houdl dons dosedl gl V) G5 Osimb e LBy Ll s (gl DLST3 52 50)
gl bl ey el A @ LS L bl UG L de e Sl e
55 943 o .(Kantharaj et al., 2011); (Hussain et al., 2008) ; (Majumdar et al., 2011 )
.(Doreyapa et al., 2001) W) 3 LS sl SN a>Duly jzadl
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Ll aaal Jolell ol Sudl a0 apsad) 33 303 (3 29(20) 2y ld) Lo il 3 16 (27) oo

) e CupSdy Al LeladYl ds &
12 6 0 (% shS)
%0 3SJ) i gt
1.90+0.032  1.6+0.05¢ 1.79+0.02°* Sl & s 0
371£0.70*  2.96+0.09¢ 3.11£0.17° gl 28
1914099  1.71+036¢  175+0.15° CupSb ¢ e .
3.99+0.052  2.83+0.09° 3.030.07 b Fs
2.03+£0.01*  1.69+0.15¢ 1.71£0.03b O )
3.85+0.112  2.75+0.02°¢ 3.07+0.14° gl 28
2.07+0.042 1.7+0.08 1.80+0.50" Sl Elas 3
3.84+0.09%  2.99+0.03¢ 3.1£0.12° gl 28

Gasy Jolall il ol der M OL S Ayd ded 3 a0(20) dmplt e ol S 36 8-4-5
ConSb F Ll p i ekl Blgw A3l

Ll anal ol ol ) Bam U GL S a3 008 3 ) se 150 (28) ol & sl ilad) (5
G dam l LSl ) Y (e 2L sy ] ) a5 e S bl T L Sl
ol i en (12) s il an (%056.99) 5 (%56.2) J) (%063.07) 5 (%063.86) oo coiail
ol ) e Sl b s 8y L e caSIL ) ks Ll (8 5hSTT) Bt Jelal
oy LS ) suaall ol S S o B3y i) s (g ST3 52 50) oY ol b
DA e e ) ) e Bl ey bl Sl ol (] il SU S (ass SIS
.(Torreggiani et al., 1987);(Suojala, 2000); (Sanz et al., 2001) ; Sis
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Ll anal falall pall Sadl des 1) b Sl a8 203 3 67(20) 2l o il s 156 (28) Jsudd

ol S Sy bl aslasYlds
12 6 0 (% shS)
Yo dner L1 Sy, S

56.29+0.23¢  58.86+0.99Y  63.14+0.342* O 0
56.99+0.32°  59.41+0.9°  63.07+0.981 2 Ele pt
56.27+0.24°¢ 5844+039> 63.86+0.50? oS & e

56.99+0.32¢  5941+0.90b 63.07+0.982 Ele g !
56.42+0.38° 58.68+0.36° 63.83+1.032 O )
56.9+0.07¢  58.48+0.35®  63.32+0.68? Ele b
56.61+0.28¢ 58.84+0.27>  63.67+1.80° O 3
56.72+0.18°¢  58.71+0.39° 63.69+612 Ele 2t

(P<0.05) a2 (srms die Bginn B9 39y o 38 Aol Gl s Wledll 291

At das¥y Jolalt it o) BT b St Ay B ad (& 20(20) dmpld! o i) Sk il 9—4-5

CopSb Elakt ol b 2igu
Ll aasl blall il i) a0 SL S a8 5ed (3 o) e 16 (29) Jadl (3 Bl @l n
ce2id) P IS SL S ) s i (LT sy L) o cupSIL B e 5T AL 2l
st ol ol a3 s (12) 8 o) dm (%075.30) 5 (%075.52) U1 (%078.71) 5 (%079.17) e
Sle At ae Ly il o lddl W dsl Wy il e eanSIU Fll) ey L (8 shST)
VIS oy o S ) suiall ol S G a3y i) s (Gl S73 52 50) Y

5 o 3 e fat G el me il My obsSdly S plal () dad) SLS) (oo
.(Torreggiani et al., 1987); (Suojala, 2000); (Sanz et al., 2001)
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Ll aaal Lolell ol Sadd a0 ol Sl 2 20 3 6%(20) 2mpll e sl s 156 (29) Jsud

o) Buke CupSdy Al Loy is 3
12 6 0 ($'p 5S)
%o i SIS

7534+0.31°¢ 76.05+0.96° 79.66+0.612 * CopSIb & e 0
75.46+£0.57¢  76.18+0.67" 78.96+0.15% tlae o

75.52+£0.73¢ 76.48+0.56° 79.17+0.512 oS & e

75.30£0.55¢  75.53+0.30° 78.71+1.262 Ele b 1
7547+1.82¢ 7623+0.54>  7921+0.652 CopSdL & e 5
75.20+0.31¢  75.19+0.26°  78.04 +0.14°? tle

75.01£0.66¢  76.49+0.44%  79.09+0.192 CyySIL ¢ las 3
75.14+0.45¢  76.62+0.29° 78.52+0.18% tlae b

Blgw Ayglt dasly falall ol ol BUYI a3 ded & 29(20) Gyl o ol S i 10-4-5
CopSb Flall p g F b

of Flabl 2o Lol daal Jalald ol o) LY a8 203 (3 el s 186 (30) Jgdd) (3 sl el s
bl ) ok ) D UYL d g B ey pis ] il x5 e cpnSOL flb S
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) e CupSdy Al LeladYl ds &
12 6 0 (% shS)
% U
5.04+0.06° 4.98+0.09° 5.03+0.09°* Sl & s 0
514+040° 506+0.16*  5.10+£0.152 gl 28
5.0+0.032 50+0.022 5.05£0.292 O )
5.12£0.03*  5.11+0.03® 5.14+0.052 Ele b
5.02+0.082  4.98+0.03®  5.03+0.02° O )
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4.99+0.02°  5.02+0.032 5.03+0.02° Sl Elas 3
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g Luggll das¥L Jolall it ol Sl dyd ded G 29(20) dmyll e ol e b 11-4-5
CopSb Flall p g F b

of FAl Faw Lol aaal Jaldld ol o) sleft a3 2ed (3 cppdl e 1l (31) Jpd) (3 sl bl (5
o it e S ok ) D e PUEL ey ] @l el e S LD
et Lol ol el gs (12) s cpdl aw (%02.08) 5 (%1.01) J1 (%2.45) 45 (%1.23)
e o Ui ol b ol ol sl a5y (Al e curSOU S ey L (1SS
opks i) el 3 e b B Sl e sl 1y sl I3 (Gl 5S35 2 50) Y
(Lawal and State, 2011) ; (Alia et al.,2009) ,~YI k)
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) e S pSb Al LeladYl ds &
12 6 0 (% shS)
%o st
1.01£0.1° 1.05+0.1° 1.24+0.042 * S & e
2.09+0.40%  2.15+0.12° 2.62+0.14° Elw 0
1.01+£0.02°> 1.01+0.68> 1.23+0.964° O )
2.08£0.03%  2.15+0.02° 2.45 £0.10% Ele b
1.03£0.04>  1.06+0.04° 1.22+0.062 O )
2.08+0.06%  2.12+0.02° 2.5240.12° Ll
0.99+0.06> 0.99+0.06>  1.13£0.122 Sl Elas 3
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g dught dndy Jolall pll ol agenlgd! Ly dad (3 29(20) Ayl o ol Bus il 12-4-5
CopSb Flall p g F b

Flbi tlgw Lole aasl Jolall ol o) ppenbadl B Aed (3 il Be 16 (32) g (3 wgald el (s
5 (N010.57) oo cozil o cppind) JN5 (ggimn (2 39y U] el 1 o Sl Ll 2
(s1# skS1) ie g Lol ol i) es (12) s ppid) am (%017.6) 5 (%8.2) ) (%019.81)
352 50) Y ol m Ls ) i ol b sl a8y (il e s SIU LU ey L)
AN ER ek Lyl b 3 e bab G Sl ae Gl My ppdl s (lE S
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8.27+0.25>  8.26+0.55>  10.91+0.322* Sl & s 0
16+0.5 " 16.92+026%  18.2+0.82° gl 28

8.2+0.26°  838+0.77°  10.57:0.21% S Elas )
17.6£0.36%  17.46+0.0° 19.81+0.29 2 Ele b
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FLl tlgw Lle aesh Joladl o) od) pgsgall 208 2ad (3 cppd 3 558 (33) Jgdd) (3 wgald el s
5 (0.94) o c2if) Eom ) D (ggme BT semy U bl a5 S oS LU 8
FLU nts £l (618 5ST1) 28 bbbl ol ol e (12) 5 ol e (0.68) 5 (0.7) L) (1.36)
(LF 53 52 50) A Sl o i ol o lidl el odsl 8y s e canSl
Geodadl SlsW 3 ey e Bl Sl 3 Lde bab S e Gl eyl s
.(Durrani el al., 2010) ; (Al-Bachir and Lahham , 2004)
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ol S Sy bl aslasYlds
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0.67+0.06" 0.6£0.03%  0.85£0.08°* Sl & s 0
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0.67£0.06°>  0.66+0.07" 0.83+0.87 2 Sl Elas 3
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& Labls Aught anslL Jolall ol o) CopS Ay ded 3 29(20) Ayl Jo il sus pib 14-4-5
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Ll bl aaal bl ) el oS a3 aed 3 ) Bk 16 (34) Jodb) 3 ml) il (s
) An (205) Q) (512) o i) S capd) Vs spime (2T 39my ) @l i S oSl
s sl 8y i e oL L sy LU (3 S 1) B8 el ) el 4 (12) 5
S @ o Gl sy ol D (GE kS3 52 50) AV Sled e L sl o Sliad
o delad) ey U i of SO J Ss e (Karabulut ef al.,2007) ol 3 lle Lot
G lede ot & mldl me 3l g Cidad) Slse I 3d) ol SlraYl o ST o Agldd) bl
Sss .(Canellas et al., 1993) ; (Sanjua et al., 1996) ; (Davis et al., 1975) ey Caitl gaid)
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202.25+6.03°  281.7+2.9" 512.3+32 O )
; - - Ll g
203+7.55¢  283.33+.64% 516.66+10.41° S § s )
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2.74 2.47 .
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(Al-Bachir and Zeino,2005); (Al-Bachir e/ al.,2004)_~s.32)s (Al-Bachir and Zeino,2006)
.(Al-Bachir and Zeino,2009) #5,4 Led! &9 (Al-Bachir,2007) sl laglly
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o Elbl 2l Ll aasl folall ) o) Sl LSl (3 )l e 8B (39) Joudl & B9l il s
Lo a3 3 LS G 35 pie F) i e S gLl né

Ll deal Jolald cpdl add Sl LS (3 29(20) 2l o i) 5e 156 (39) g

ol ke gy Al LelnaY) is 3
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0 0 0 Ewe s
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Gas¥y Jolalt cpll pod) pll el algdll Ayd ded 3 09(20) Lmpll Jo il Sue 36 20-4-5

CopSb F bl pd i ekl Blgw A3l
ELM e o AL Sl Lle aasl olall ) a3 a1 (3 ) Be 150 (40) Jod) @ msll) miled) (o5
o I 2l sgime (P 3y U] Lases 36 J8 o adedss ¢ gy 5)sST o) iy o upSL
o ol ol a8 i (12) 5 ol dn (25) 5 (3.2) ) (3) 5 (378) oo imd ol
o Lo adall udi ol ) ol dal By il ey pSll wllad) e s el (6102 S 1)
3 ks Juot B Sl e Bl May ol B (gl LS 3 52 5 0) AV el
J8 o sdad) o)l 6y iy ((Akhtar el al., 2010) 5 (Majumdar er al., 2011) g3y Ll
) Slrl) Jaad il 3 Ll ansl ablaall ST b e pde )00 Wl daa (3 RAEV) i degas
@A by (Al-Bachir and Mehio,2001); (Al-Bachir,2005) bl ks axsu adtlelds
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«*+s (Al-Bachir,2007) 3241 oladls (Al-Bachir and Zeino,2005);(Al-Bachir el al.,2004)
.(Al-Bachir and Zeino,2009) #5424 Lot
Ll axsl o) ol ol plsdll 23508 3 29(20) amld) Jo cpd) se 16 (40) Jpid)
ol s S pSL Al islaaYl i 3
12 6 0 (g1 5kS)
algdl!
3.23£0.06" 3.5£0.1" 3.87+0.352 % O
2.53£0.31°  2.73+0.21" 3.07+0.152 Ele pb 0
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3.13+0.06°>  3.33+0.15>  3.63+0.352 S Elas
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Sledl mo s il o olpad Sl sl 8y ) e Sl Ll s Ll (1 A1) 202
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i 3 BBV sy Aege 18 e sal Ol ils i Ay (all, 2010) ; (Majumdar et al., 2011
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o2y (Al-Bachir,2001) @il 3415 (Al-Bachir and Mehio,2001); (Al-Bachir,2005)
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(P<0.05) 28 (spns dio Bigine By b 399 o 38 Ayl Gl oo ALadkl 2 Y1 ¥

.(Lavrovaand Krilova, 1975 ) e (i 4 =5, amr =4, 5o =3, 5 o =2, Tor o o = 1) 182>

Gns¥U Jolall gl ol gl ol galall Ay ded § 29(20) dmpdl Jo il Bke b 22-4-5

CapSb bt b ol & all Blgw dygll
Ll e of FLl Tl Ll 2ash b)) a8 el (3 il se 136 (42) Jadb (3wl el (5
) DI alall (syime pL) gy 1) Lass 36 3 o Ladeis @ 3lly 5150 el 25 o Sl
(12 ASTT) 2ot bl cpl) s et (12) s o) aw (2.93) UL (3.27) e i bl o
I (618 A3 52 50) Y et o o ol s i ells sl 15y ais oS Ly
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(Al-Bachir,2001) ¢ ;415 (Al-Bachir and Mehio,2001); (Al—Bachir,ZOOS) i o)l S LS
s 3l (Al-Bachir and Zeino,2006) k) o2y
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(P<0.05) 28 (spns dio Bigine By b 399 o 38 Ayl Gl oo ALadkl 2 Y1 ¥

.(Lavrovaand Krilova, 1975 ) e (i 4 =5, amr =4, 5o =3, 5 o =2, Tor o o = 1) 182>

Gas¥L Jolalt ol god) cpll o dodit ) Ay ded G 09(20) Byl o sl S b 23-4-5
CopSb F bl p gl ekl Blgw A3l

Ll e o ALl 2l Ll aaal ol ol a3 dosly (3 o) se 558 (43) s & sl el (5
dry LU Bigas Sy oy pis I Lass 36 8 e bk ¢ glly Sl ) 85 o cusSIL
Dbl B i Al (@l A3 52 51 50) aike oleg Jalall ) 3 e (12) 5
and Bl 3 Ll aeal adblead) STy 56 sgmg a3, 00 Bl s 3 202N fniS Aeged 1S e 804
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