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Abstract

ABSTRACT

The aim of this research is to study the effect of adding two types of flour improvers
(ascorbic acid and vital gluten) on the physicochemical and rheological properties of
locally produced types of flour (standard flour and zero flour) intended for the preparation
of frozen dough. Flour samples were obtained from the central laboratory of the General
Establishment for Grain Trade, Manufacture and Storage in the Sabina area, and these
samples were supported with ascorbic acid at a rate of (100 and 200) ppm and vital gluten
at a rate of (2 and 4)% and a mixture of them, then the physicochemical and rheological
tests of the flour were conducted. Doughs were prepared and frozen using the quick and
slow freezing methods, and stored for (30, 60, 90 and 120) days at a temperature of -18 °C,
then the physicochemical and rheological properties of the frozen dough were measured,
after which the pizza dough was manufactured and physical, chemical and sensory tests
were conducted on it. The study was conducted in the central laboratory of the General
Establishment for Grain Trade, Processing and Storage in Al Sabina area. The results of
the statistical analysis showed that there was no significant effect of adding improvers to
the flour samples in the percentage of moisture and ash, while the studied flour samples
differed in the rest of the physiochemical indicators significantly with the difference in the
type and percentage of the additive improver. The results of measuring the color degree of
flour, the percentage of proteins on the basis of dry weight, the percentage of wet gluten
and the percentage of dry gluten for samples of the two types of flour showed that these
indicators were not affected significantly by the addition of ascorbic acid, while the
significant effect was associated with the addition of vital gluten. The index of gluten, in
contrast to the rest of the measured physiochemical indicators, showed a significant effect
in each of the two types of additives. The results of the tested flour samples showed that
there was no significant effect of adding ascorbic acid on the flour’s absorption of water
for both types of flour and at each percentage of addition, but significant differences were
found in the absorbency when vital gluten was added, and the results of the dough
development time showed that there were significant differences between flour samples
depending on For the percentage of adding vital gluten, as the development time of the
dough was not affected by the addition of ascorbic acid. The results of the variance analysis
of the stability time of the dough between the studied samples showed that there were
significant differences in all percentages of addition of improvers and for the two types of
flour. The analysis of variance test showed that there were significant differences in the
tensile strength values, as these values increased significantly between the control samples
for each type of flour and the rest of the samples fortified with ascorbic acid and vital
gluten. The results of evaluating the physicochemical and rheological properties of the
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Abstract

frozen dough, whether by the slow method or the rapid method, showed a deterioration in
these properties during the frozen storage process at a temperature of -18 °C for a period
of (30, 60, 90 and 120) days, but the final quality of the frozen product was affected by the
rate of freezing. The addition of the improvers led to a significant increase in the
fermentation strength, while a significant negative effect of the storage time was observed
in the yeast activity, as the values of the fermentation strength decreased for all samples in
the two freezing methods with the increase in the frozen storage time. It was observed that
the maximum average expansion resistance of frozen dough decreased after 120 days of
frozen storage, and the expansion values decreased with the continuation of the frozen
storage process. Also, the adhesion values of the frozen doughs increased by the slow
method and the rapid method. The results showed that the addition of ascorbic acid
improves the ability of the dough to retain gases, to strengthen the gluten network, increase
the volume of the dough, and reduce the fermentation period, so that it has softer pores and
a homogeneous pulp, while reducing the phenomenon of flaking and prolonging the shelf
life of the dough. The results of the statistical analysis showed that the optimal ratios for
fortifying the dough were 200 ppm ascorbic acid and 4% vital gluten, which gave a positive
effect on the quality characteristics of the dough.

Keywords: ascorbic acid, vital gluten, physicochemical properties, rheological properties,
standardized flour, zero flour - frozen dough.
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Sl il 5l e JS dppnail) Lpaa W) 322l (p < 0.05) %05 48 (5 sise e cpltll g 555 F LG aladind -3
RARTEA{IS [ PP T

Factorial) ¢ (DOE) (Advanced Design of Experiments) il jlaidll aaad aadiul -4
A g el G ppatall e Ml il aaa3l (Response Optimization) ksl s (Designs
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ASEL 5 i)

Banall prall) (58 £1 63 dia ol 93 )1 9 AilranS 9o 3l Gailoadd) B g8al) o ddla) il -

ddanall Cilaall juzaadl

sclicaally das dal) gadll (383 £) 3 AyiliasS g1 5udl) pailadl) -1-1
G5 %72 ) Al Ay (o)) Basall e mad 38y madll 38y o 5l AilasS 5 3adl) (ailaddl & )2
(s e 453 dshaall) lagie Jada 5 Sl (e (e 5 acaall 59480 ) i) dais (2 5a) oauladl) adl)
Gl e ) liaall Aila) S5 Al Y (38l e g5 (e IS Coliuanall Adlia) 58 Gl i) (e Jas )
O aa el A e (8 Cang) i sl A giall Aadl) (e JS 8 (P<0.05) A& s sive o Lisina
Ol G e ol U 4 giall Aol 5 <% (14.09-14.28) i sl (3o e 35 <% (13.75-13.25)
e 3l g g sl e g3l g as gal) (@8all Slisal €94 (0.67-0.6250.91-0.99) G s o) 53 g ccalall
slaJll 43aS ) 5 ((AZIZi et al., 2006) 7! A0 s gL ) aae adi 5 G8a d sla ) A )l ARl Slul
Ciinall 23505 gl ol sall 5 el son 6 el A o JS e oA At ) AilaYly aaind 382 b
Gl pdisall A8 (B Aug ) @l Glie calia) ey e @il e (Borrelli et al., 1999) —wa
(A sl Ay Gl S Oy s Allaal) Rl Balall Ay g 58 DA aa ) sina DilaasS 5 5l
alall i shall 45 giall Anil) 5 a1 (i glall A gial) Al ecilad) )5l el (e el 5l & ghall Al
() yia (5 gimall il (S ety el ) oS (ann Adlia) pa G sine ol il o2 5l ade (3l e 53 il
sl Gl a8 Ay paall Al Cline (i Ay sime iy 8 25 gl 9% (4) sl (sl Adla) s
Coadi ) A ¢ g 3l 3y Sl A 53 (1.61-2.41) G 2 sl Gall el A )3 (5.16-6.86) Cm s sl i g
Gl g pll At ol 3l (EI-Gammal, 2013) bl )3 ae (381 55 138 5 o) )50 Ao g8 ) e sl A o
(10.81) 53 5all G (3 % (11.77) ) Jeall (BN Y % (4) Dy 5 sl (3 i) Al o Ty sin
et al., 005) Sl ae (3315 138 5 o)AMY Lo £ L) ae it g pall A Candi ) LS ¢ 5 30 3 (3 %

.(Vetrimani 2
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ASEL 5 i)

Azl (calad) o shll 4y siall Al g a1 (5 shall 4y el Al (i glall A Gl elal cctlly L) ddlally
A by e U sie i ppall il s e 3a g 3 JL Bl e (i & sina B 5 5b 358 s Glutomatic 4
Oy e sall 38 96 (25.66-23.62) O bl G slall 4 gaall dail) Can gl 5 G cgsaadl (i i)
Ly ectibipnl) (8 g pall R a Ll 1) i sl A o il 285 5 300 (38 9% (27.79-25.42)
e Ml e s lls as sall 380119 (8.88-7.49 5 8.21-9.41) (e aladl (1 lall 4, gal) Apuasl) a3
e IS (8 Ligine T il AlaasS 5o 58] ol yd5al) Ay e il e 5 0islal) Qs elal s a0 dga
& (-SH) e sena 3381 ) 0 slall Jila & iy 5 Sl (mas ALl 55 2 gay 5 cdilimal) livaall o 58
Schofield and Chen, 1996) osistall Syl (sl 0550 8305 (M) 25 e (-S-S—) ) Guaad)
Gs Slials %% (78.69-60.14) G 2 sall G il (4535l s # 51 5 85 (Udeh et al., 1999;
SV st Al 8 o lall Ao 55 a8 ol Aa sl 0 pe b 38155 % (61.25-78.60) ¢ sl
Simic et al., ) sl & G5 ) Ay Lasi 555 (Surma et al., 2012) S JS3 4380 55l Jal sall il
Limall Ln s N paliladll (3 oy ol IS5 e 535 (il (e GBI (s sime i LS5 ¢(2006
Sapirstein and Fu, ) il 50 cas all 23ty aasall Jalall € an 1) aay o el itall (ailiad g

(Legie Lala g Cilivnally pe el an sall g 5 030 B Cliue e 55 ) Al 8, i) (1998
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ASEL 5 i)

cliaally a8 all 2 gall (g8l dyiias 5 3dl) pailadld) :(3) Jaad)

(%) Gt Jida | (%) el G sta) (%) ksl (o ) (%) Oisod () sl (%) (%) &5k aal) ad
60.14 + 1.05° 8.24 +0.022 23.83 +0.452 10.55 + 0.66° 5.16+0.022 | 0.99+0.112 1359 +0.242 1
64.47 +2.21° 8.21+0.112 23.82+0.612 10.65 + 0.31° 5.22+0.08 | 0.95+0.07 13.41 £ 0.55° 2
68.00 + 0.65° 8.26 + 0.25° 23.62+0.252 10.57 £ 0.222 520+0.158 | 0.97 £0.10° 13.26 £0.15° 3
71.45+0.719 8.75+0.01° 24.68 + 0.34° 11.54 £0.14° 6.33+£0.09° | 0.99+0.05 13.25+0.43° 4
75.25 £ 1.15¢ 9.41 +0.22° 25.66+0.72° 11.75 £ 0.45° 6.84+0.22¢ | 0.91+0.022 13.24 £0.22¢ 5
7474 1258 8.81 % 0.05 24,69 +0.12° 11.50 +0.25° 6.30+0.11° | 0.93+0.09% 13.75 £0.11° 6
7712+ 0.39° 937+0.21° 25.59 + 0.44° 11.71 £ 0.30° 6.81+0.12° | 0.91+0.14 13.58 £0.33° 7
75.99 + 1.20¢ 8.77 % 0.09P 2470 +0.21° 11.48£0.11° 6.34+0.04° | 0.94+0.01° 13.62 £ 0.10° 8
78.69 + 0551 9.40 +0.15° 25.48 +0.52° 11.77 +0.05° 6.86+0.09° | 0.95+0.122 13.56 + 0.85° 9
P<0.05 485 s sima e Lsina (358 255 i (o 2 g 3 el 8 Al Gt Js K
cbicaaally oo dall g3l (B dilaas 53 580 ailadll :(4) Jgaad
(Yo) Cxfistall Jala (Yo) el cyi i) (Yo) ol (s g0 (%) i) (A2 ol (Yo) 3 (%) Ak Aal) o
61.25 + 0.66° 7.55 + 0.05° 25.47 +0.222 9.31 +0.22° 1.64 +0.07° 0.62 +0.03% 14.14 £0.23 1
65.22 + 1.05° 7.57+0.112 25.42 + 0.45° 9.29 +0.15 1.61+0.122 0.65 + 0.10° 14.28 +0.022 2
68.65 + 1.25° 7.49 +0.022 25.49 +0.122 9.33+ 0112 1.66 +0.02° 0.65 + 0.05° 14.05 £0.112 3
72.33+2.109 8.23 +0.23 26.28 + 0.55° 10.12 + 0.25P 2.10 + 0.04 0.67 +0.012 14.26 +0.20° 4
76.15 + 2.31° 8.84 +0.10° 27.79 + 0.10° 10.75 + 0.05° 2.36+0.10° 0.66 + 0.02 14.16 +0.15° 5
76.05 = 0.91¢ 8.22 +0.04 26.26 + 0.25° 10.15 + 0.26P 2.09 + 0.06" 0.67 + 0.042 14.09 +0.012 6
7855+ 2.11° 8.85+0.12° 2772 +051° 10.81 + 0.65° 2.40 +0.11° 0.62 + 0.092 14.11 + 0.10° 7
76.12 + 0.65° 8.21 +0.01 26.29 + 0.65° 10.11 + 0.14° 2.12+0.03 0.63 +0.112 1421 +0.122 8
78.60 + 2.21° 8.88 + 0.05° 27.77 + 0.44° 10.77 + 0.33° 2.41+0.10° 0.62 + 0.05 14.10 +0.022 9

P<0.05 48 s sinsa o gina (538 25n 5 020 o 2l 3 sanll b Agiliiall CajaY) Jui *

55



ASEL 5 i)

sclicaally dacaall zall) 380 £ o3 il & sl AN (ailad 2-1

g AR Ay (sp))easall (e cmatl) B8a oo il il e s Ul Slea aladiuly A sl ) pailiadll & )8
sasa) Gliaall e cne g acdally (65 5 Jslaall) %80 z) akel 4wl (as ) U8 3835 % (72)
s pae 5 oddall Gl e @l il (1) A Jsaad) s Legia Tada 5 ((ssaadl Cntislill 5 el ) sSY)
OSI dilia) A S wie 5 38al1 e g5 (e JSD e lall (Gl Galiaial 8 cly ) SuY) Gaes AiLaY (5 sina il
Ay dacdall 5 2a gall Ball Gline ey og el O sl Adla) e dpalialial) 8 4 gine (§5 8 i
ol 38y el dpaliatel) dows cilS Ly 9% (59.33) dpabaiedl dad el s 0i55% (4)
O A sina (B8 2ga s Abnall lai e ) il o yelal LS <% (58.55) s (sl %od sy dacrall
) s el s e A8l Anal) sl e il Al 3 g sand) (o sl Aila) danail Las 3l e
o2 i) 35 ¢ 488 (2.20-2.70) G 53l B8N s ¢ 43 (3.00-3.85) s 2 sall all Ll 5k g
e =il e (Terracone and Baiano, 2011; Baratto et al., 2016 ) dalw <ilal )2 3l xa ilial)
ALY sl e die 4 gine Gl 5 H8 3 s 5 A 5 el Sl (s ddiaal) 4505 (g 31 il ol il iy el
2 sall 380l 488y (4.255 3.15) @l e (& daall 4800 (e &l s (B8 o 51l Cliadll (e
sie Jgll e gy ly as sall G8all 4383 (5,505 4.50) ) Lsine aill oda a5 ¢ I il e 55030
iy Cilinall bt Aila) 5 ¢(soen Oisle %45 du K] (aes ppm 200) Glivadll bk 23l
el A5 il il 535 (Williams, 1997) Caalill gt b @l g 38301 5 58 28 ) e aelus 85 SAdl)
Cilie 8 Aimall Coaa da ) Cialy 3 livaall Ala) go by sine Cacaddl il Limall Conia 4 50 700 aa
G555 ¢ Il e s 505 as sall Gdall BU (60.00) Y L size caaidil s BU (75.005 80.00) 8Ll
Emire and Mekuria et al., 2013) zail) (385 ) Clieaal) dila) 55 J o 4l il )2 ae i) o328
@) 51l dacnal) @A) Clie 8 4tad g W) (5 i) Ul Q8 ) Luld A3 <ty (Nikolic, 2015;
5ol B8 BU (54.10-61.88) Civs e2s sall 3831 BU (62.50-56.50) Cie 55 S (% 4)
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ASEL 5 i)

clivaally a8 dal 2a gall §Bal il i gl & &) ydiga 1(5) Jgtad)

5 g sl B ) * s 3,
(BL) (BU) cinall (3) <l G () skl 5o | (%) Amalaiad)
56.50 + 0.212 80.00 + 2.30 3.15+0.05 | 3.10+0.022 55.10 + 0.44? 1
56.52 + 0.15% 72.00 + 1.50° 3.30+£0.01° | 3.00+0.05% 54.85+0.122 2
56.60 + 0.10? 70.00 + 0.80° 355+0.02° | 3.05+0.01° 55.05 + 0.342 3
58.10 + 0.32° 75.00 + 0.55° | 3.40+0.01°¢ | 3.50 +0.05° 57.30 = 0.10° 4
59.50 + 0.22° 71.00 + 0.65° 350+0.05¢ | 3.80+0.01° 59.25 + 0.65° 5
58.25 + 0.11° 66.00 + 2.459 4.05+0.059 | 3.55+0.02° 57.15 = 0.24° 6
58.85 + 0.45° 64.00 +1.25%¢ | 4.25+0.01° | 3.85+0.05° 59.33 +0.72° 7
61.44 + 0.559 62.00+ 1.5057 | 4.20+0.02°¢ | 3.50+0.02° 57.25 = 0.15° 8
62.50 + 0.309 60.00 + 2.20 450+0.05" | 3.85+0.01° 59.21 + 0.40° 9
P<0.05 4 (5 e o A sine 338 35n5 o3 (o 35l 3 ganll (B Al CojaY) Ju K
il asdall g3l GaBal Gl 8 sh Al ) pdia 2(6) Joad)
e . Lall B
(BU) g siaz sl (BU) irall (3) <l a3 (9) s el | (Yo) AnaluaiaYl
54.10 + 0.117 75.00 + 0.502 4.25+0.012 2.20 +0.01° 54.20 =+ 0.30? 1
54.20 + 0.10° 70.00 + 0.65° 4.50 + 0.04° 2.15 +0.02% 54,55+ 0.10 2
54.25 + 0.35 71.00 + 2.40° 475 +0.01° 2.25+0.012 54.25 + 0.15 3
56.05 + 0.15P 73.00 £ 0.25° 4.70 +0.05° 2.45+0.15 56.21 + 0.22° 4
58.10 + 0.05° 70.00 + 1.15° 4.65 +0.01° 2.65 + 0.05° 58.30 £ 0.11° 5
58.05 + 0.30° 65.00 + 1.059 5.00 + 0.02¢ 2.40 +0.01° 56.20 + 0.05° 6
59.25 + 0.159 65.00 +0.159 5.15 + 0.04d¢ 2.70 +0.10° 58.55 = 0.26° 7
60.65 =+ 0.20¢ 61.00 + 0.20¢ 5.25 + 0.01¢ 2.50 +£0.01° 56.15 + 0.35° 8
61.88 + 0.15 60.00 +1.10¢ 5.50 + 0.02f 2.65 + 0.05° 58.35 + 0.12° 9

P<0.05 48 (5 sivse o Ty gine (58 3525 a0 o a3 genl) B Agliall (o a1 Js *
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ASEL 5 i)

sclicaally das sal) zalll (383 £1 63 il & guudiinsy) pailiad -3-1

A Ay (o )sasall e (el Bia oo il ol e st AL aladiuly dun sl g )l ailadll <3
i) KUY ann) Glisaall (e (e i acdall 5 (8 57 Jslaall) %80 7! saiul daiy (2 5a) ol (3835 %72
Dl A Ha cpl a8 Al Gall il gl Gy (1) A Joaad) o Lagia Jadld g (g saad) i slall
) IS 3y 35 (ol B s aa sl 3 B8N e i) Cal 2 puifulY) Gailiad 8 A8lad) Gl
A slall AL ol e Jend )5 as sall Bl 8 LYY A gl il sy B0l 548 & oDl
Aaba ) ol ye st kY] (ailiad 8 Ciliuaall dila) il IS calld ) 48LaYL «(Moradi et al., 2016)
Jilas 5Lasl G (Horvat et al., 2007) g B8 sk 138 5 «cal je sy Jdll (ailliad ae 45l (s sy i
O s 5223 (BU) Laulall s gy sl Jgda (e ant Al (28] A slia 0 845 sime B 5 8352 5 )
dacdall Sliall Ay (B g o8 JSI LA Glie g e (g sira JS ) ala ) 288 cp) je puuituSY) Ayl
-290.30)5 BU (280.40-291.50) (i 28l daslin ad cun gl i 3 (g puall oy slall g el )5S Ganny
g LY a5 cadll calaall da liall dla ) s AT Aga e sl e 5 305 s sall Gl BU (315.65
Glivaall Alz) (90 wlal clie 8 el 28 (B8l 38 o Jy @ Pl jdgaly il alaeY)
e ) (Williams, 1997) caieatl lasis ¢ Il e 55305 aa sall 38l BU (375.205 360.50)
S e sl e (55l 55 58l Jas a5 Caseaiall (5801 AG _alaal) 4 5laall BU (6305450 <350 <120) ol
Lg e Cumddl) Al @l pdsall e il e s 358l o gie (45 528 A g jaall Cliell (i 5le Caal
3 g yaal) Glinad) e gy 38 ae s die o lalially Gl e puiin€O 8Y) Ll Jsha a5 diall
aa sall 380l e (121.15 5 126.10) () Cuadiil 5 ae (135,155 140.25) bl ciline 840 5 pall Ao izl
pf i) g pall () adll calaall A gliall daus o4 5 cAphallaall (uld il i LS gl e 030
clie by ean (2.57-2.99) G 2 sall Gl e 8 i) 53 3) ilivenal) e 5 Ailia) wa L sine Bulalladl
b g 8 il ddlia) 53l J s Al il 2 ae il 28 (381 55 5 can (3.29 -2.78) Cr 5V (384

.(Horvat et al.,2009 ;Terracone and Parate et al., 2011; Baiano, 2016) 8l sl j& guuiiusy)
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ASEL 5 i)

bl as dal) da gall GBal Ci) & gy & ydisa 1(7) Jgadl

() Adaliaall () gl (BU) pakind) da glialf (BU) 1) Laglia Q) a3
2.57 £0.122 140.25 + 1.06? 360.50 +2.242 280.40 +2.15? 1
2.66 + 0.08° 136.30 + 1.45P 362.35 + 1.552 285.10 + 1.61° 2
2.77 £0.25°¢ 132.15 + 2.40°¢ 366.40 + 3.12° 289.00 + 3.25¢ 3
2.64 +0.05° 138.55 + 1.10¢ 365.10 + 2.20° 284.30 £1.12° 4
2.74 £ 0.15° 135.25 + 1.82P 371.00 +2.10°¢ 290.50 + 2.20° 5
2.89 +0.314 130.00 + 0.96° 375.40 + 1.804 290.10 + 1.15°¢ 6
2.85 +0.20 131.65 + 3.05° 375.65 + 1.55¢ 291.20 + 1.45¢ 7
2.98 +0.11¢ 126.45 +2.72¢ 377.20 + 3.30¢ 290.70 +0.90¢ 8
2.99 +0.24¢ 126.10 + 2.16°¢ 377.00 + 1.154 291.50 +2.35°¢ 9

P<0.05 3 G5 s e B simn (358 1505 p2e e all) 3 seall 3R oY J ¥
clinally as aal) g 5l (5841 Cil 8 peuifin¥) ) i 3a 3(8) Jgaall

(pe)Aakliaall () Aigall (BU) (oalind) da gliall (BU) 1) Laglia Aal) 23
2.78 £0.10* 135.15 +£2.20° 375.20 +3.22° 290.30 +1.55° 1
2.85+0.02° 132.10 + 2.05° 377.10+1.15° 29455 +2.31° 2
2.96 +0.12° 130.50 + 1.56° 386.25 + 2.05° 299.05 + 1.50° 3
3.03+0.20¢ 125.35+£1.33¢ 380.00 + 1.88° 295.10 + 2.20° 4
3.08 +£0.05¢ 126.20 + 2.41° 388.55 + 1.54¢ 299.00 £ 2.34¢ 5
3.15+0.22¢ 122.40 + 2.30¢ 385.50 +1.12° 310.10 + 2.45¢ 6
3.23+0.11f 120.65 + 2.91¢ 390.05 + 2.25¢ 310.50 + 1.12¢ 7
3.29+0.25f 120.45 +1.11¢ 396.45 + 2.55° 315.20 £ 1.24¢ 8
3.26 +0.05' 121.15 +1.95¢ 395.00 +2.15¢ 315.65 £ 2.10° 9

P<0.05 35 (5 sinsn o Dysina 338 25n s a2 o aal gl 3 penl) 8 dgliiall CaaYI Ju ¥
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ASEL 5 i)

shdanal) Cyilaall Aoa o g )l g AiliasS ga 38l ailuadd) LB JASN (el g Sraail) A8yl L -2

shaaaall Cilanll dua ol g3 1) g AiboasS g 5l Qaaibiadd) (uld -1-2

shaanall Cilaall § ypadld) Ll (b -1-1-2

IS5 (105 9) Jshady zense g LaS gy ol &y yLall 5 Aadd) 3y pally saenall cilaall 5 jnadll Ll 58
(2 50) nelB (3825 %072 7z adal A () Basall Jlo (il (383 o 53 (a3 panall 5 Vsl e (13)
o Logia Jald g (cosund) i slall s el ) S aen) vl (e (e i aedall s %80 ) sdiul Lo
(1) & Jsaall

O anil) 43 Hla diliaall Cliaall) G s jaall O i) aead (g sinall ) g Jilall il jia L aal
el B 68 o Caad ) Cua ¢ pedill B 8 8 A siaa 3L ) ) Glival) ddlz) gqiﬁ‘s)@\hw@(dﬁ)ﬂ
¢15.81 ¢16.82) ) wlall clie 8324 (8.36510.56 ¢15.23 ¢16.00) (30 Aishaall 45 Hlalls sraadll Gilaall
Cuadi ) LS5 % (A)egses Ofsle 5 ppmM200 elu )5Sl (s dee 2all) 908 ) ciliall 330 (8.605 10.92
I alill clie 8 3as (5335 6.40 ¢8.25 ¢9.10) (3o Aay puall 48 plally saanall ilaall jpedill 348 o
G Oisle 5 ppmM200 a8l (e dacadll) 9 8 ) Glusll i 3as (5,955 6.95 <8.85 <9.75)
aea ALl Ll o ) dlle clul o cplal sl e a5 (120590 <60 30) oAl & yé JUA (%4
Cnad) oLl U6 3 el Al e B SR 383 A 5 e aiay il cpaal) sl el KUY
Caand ()5S cpmall 53 any OSUs Al gAY ST Cag Il Jaat )5 pedd 3 a g e TS T80 jadial
2 all ) iy g eaili g sl Jaliall Jabii Y1 80l Casnas (sl AS05 8 Ja sale 8 8l el ) SUY)
el 5 (38l Lipmad plausiV) ailiadll el 5 S (aen Cpand A1 0 5 ¢Guaadl da) jind (U1 8 AR b
e (Baratto et al., 2016) Jie dlelal) clatiall g ¢y <YL g il Je a5 )08 polat ) Qe 8 a5
end 5adill 5 58 2 Cuaddil 3) o juedl) Jalis o SR e Gl Ty gine 15 0 50 5 Jam g1 clld (e il
Ol g i el D) Gultia) Canca ity o (S s cdaanall 330 (g ) 2 ) ae dpenill (i jla i)
et ) danill o1 8 uadll (e ()58 slal) Jia Al Fida 2 ga @) )y ealad¥) AN (3 slall (5 5 0 ASed Al e
.(Smail al., 2012
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ASEL 5 i)

Adglad) 48, jally Baasall ilaall (Bam) B_ysedd) ol 1(9) Jgaad)

CroATl 8
2320 - .
p5: 120 2590 235260 2530 ALY/ Adalt 2
8.36 + 0.322 10.56 + 0.412 15.23 + 0.25° 16.00 +0.172 18.10£0.16° 1
8.40 +0.11b 10.52 + 0.20? 15.20 + 0.16? 16.30 £ 0.11b 18.35+0.13° 2
8.35 + 0.15° 10.55 + 0.222 15.26 + 0.15? 16.45 + 0.31° 18.45 £ 0.25° 3
8.45 + 0.37b 10.71 + 0.30° 15.40 + 0.20 16.26 + 0.30° 18.46 +0.33 4
8.32 +0.122 10.76 + 0.41b 15.44 +0.35b 16.50 + 0.20° 18.70 £0.31° 5
8.40 + 0.312 10.75 + 0.33b 15.65 + 0.11¢ 16.35 +0.12b 18.35£0.16° 6
8.38 + 0.15° 10.80 % 0.21b 15.66 + 0.15¢ 16.55 + 0.10° 18.55+0.11° 7
8.55 + 0.25¢ 10.95 + 0.30° 15.84 + 0.05¢ 16.77 +0.22¢ 18.79 +0.30° 8
8.60 +0.22° 10.92 £ 0.41° 15.81 + 0.25¢ 16.82+0.10° 18.87£0.11% 9
1P<0.05 A& 5 e e &z sinn (35 A 2535 e ole a1 3 panll 3 ALl i a1 U5 ¥
Ay pual) A8 phally Baaaall Cyilaall (Bam) B paadd) BLAS :(10) Jgad
ATl 8
2521120 25290 a9 60 25230 2s:0 A / Al o8,
5.33 £ 0.37° 6.40 + 0.267 8.25+0.122 9.10 £ 0.22 11.11+0.147 1
5.45 +0.320 6.55 + 0.520 8.55 + 0.32° 9.46 + 0.40P 11.45 + 0.16° 2
5.46 +0.41° 6.56 + 0.305 8.56 £ 0.27° 9.53 +0.06° 1155 + 0.24¢ 3
5.50 + 0.26° 6.50 « 0.57° 8.30  0.10° 9.20+0.179 11.66 + 0.33° 4
5.53 + 0.30° 6.54 + 0.26° 8.35 + 0.20° 9.34 +0.12° 11.70 £ 0.37° 5
5.65 +0.12¢ 6.72 £0.11° 8.66 + 0.40° 9.55 +0.10° 11.45 +0.19° 6
5.66 +0.15° 6.75 + 0.31¢ 8.65 +0.15° 9.66 +0.25' 1155+ 0.11° 7
5.88 + 0.220 6.91 + 0.120 8.82 £ 0.179 9.58 + 0.15° 11.79 £ 0.30¢ 8
5.95 + 0.37° 6.95 + 0.209 8.85 + 0.209 9.75+0.119 11.87 £0.112 9

1P<0.05 A& 5 e le &z sinn (35 A 2535 e ole a3 panll 3 ALl i a1 U5 ¥
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ASEL 5 i)
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o N b O

S 0 S 30 IS 60 IS 90 (] 120
—\51:”)@\2@ —bl).uu).w;ﬂlab.u

Al g Ay poad) Ay slally Sanall cyibandl 5 pedd) Bt 1(3) JSail

shaanall laall A ol g ) Gaibadl) (il 2 -2

sy puad) g Aipad) 48 pally Saamnall (yilaall 2243 daglia -1-2-2

Ao glie il AL 5 cdanall (paall i (Texter Analyser) Sl alasiuly 4 sl o )ll (ailiadl) Cund
Jlas il iy Mgl e (125 11) Oalsaal) (A Zay pudl 45 Hhall 5 Adail) 45, Hlally saesall (ilaall aaail)
Anlad) 45 Hlally saenall Gilaall 22atll Ao glia al Cildass giall (i 4y giaall Gl 5 4l 2aal ANOVA il
Ga o 120 Lm0 2anall pnall 20a) A slia Jans il oasY) aal) alidil ccilinnalls s all 5y 3 (3l
54.53) CilS ety ca 0 120 52ad (53 2alill de (8 ¢ (28.59532.90) ) leas ) caanall oy A
Al yuly 38 g ¢ gl e Aay pull 45, lall 5 Adail) 45, jlall 8 0 52 30 82e) denall oy ja die ¢ (48.36.5
Gliaall Giaclu celly ) 4l (Kerr and Yi, 2009) 0 slall ASu s A ) 2aaill 4 glaal) =
Clea s 3 saanall ilaall saail o slie ad (e o () O oI5 Sl ) Y1 Gaan) Lo s Ailiadl
i )5Sl (s Aeedall 9 ad ) digall) il o Llall 5,80 5l dilal die ¢ (51,3055 57.90) ) @il
33ail) da glie aif CulS o5 AT Aga (e as 30 Badd ilaall (3335 58 SR % (4)s s O sk s ppm200
Sl Al @ edal A ped) A8 Hhall saeaall ilaall e el e ef el A3 hIG deaall Gilaall
O slal) ASes e 3 ccpumall Ay 8 Al ol il L i vl L 4l 3aanall ilaall dy oSy ol
Esselink et al., ) csaall 4a d o)l paibadll 8 &l padlly @) oy j ¢ glsll g anill g j23 2ic
.(2003
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ASEL 5 i)

Ada) 43y lally Baaall Cyilaall (&) 22ail) daglia ad :(11) Jyaad)

CrJAT & g
a2 120 25190 253 60 25130 ALYY/ALal) o3
32.90 £0.712 40.08 + 0.59% 48.55 + 0.64° 54.53 + 0.56° 1
32.95 +0.58° 40.15 * 1.08° 48.56 + 1.09% 54,70 + 1.28° 2
32.93 +0.55° 40.20 £0.722 49.90 + 0.60° 55.28 +0.17° 3
33.80 + 0.45 4050 + 1.14 48.80 + 0.54° 55.80 + 0.97¢ 4
33.97 +0.25¢ 40.58 + 0.50 48.85 + 0.64° 55.85 + 0.22¢ 5
34.85 + 0.52¢ 4227 £1.22° 49.96 + 1.09° 57.25 + 1.58° 6
34.93 + 0.55¢ 4256 +0.12d 50.25 + 0.30¢ 57.88 +0.12 7
36.85 + 0.79° 4450 +1.14° 51.85 + 0.51° 57.86 + 0.55' 8
36.90 + 0.11° 4458 +0.34° 51.90 + 0.44¢ 57.90 + 0.33f 9

P<0.05 38 (5 sisn e Ly gine 338 355 p20 o a5l 2 ganll 8 Agliiall Co 2 Y1 Ji *

70

é KX ( 2.4313.4
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Alaha) 48, ally Baanal) Cilaall (£) a4l da glia b 1(4) JS&)
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ASEL 5 i)

Ay peal) A8y phally Baanal) Cyilaall (£) daadl) daglia ad 2(12) Jged

Cn Al B
a5 120 25190 252 60 25130 ALYY/ALal) o3
2859 +0.78° 32.80 + 0.222 42.63 +0.60° 48.36 + 1.142 1
29.26 +0.19° 32.95+0.15° 42.84 +0.44° 48.55 + 0.63° 2
29.65 + 0.21° 33.05 + 0.52° 42.86 +0.25 4852 +1.18° 3
29.30 +0.12° 33.42+0.17° 43.17 +0.49° 48.62 +0.73° 4
29.59 +0.78° 33.50 + 0.45° 43.20 + 0.55° 4955 +1.10° 5
30.25 + 0.33¢ 35.10 + 0.55¢ 44.85 +0.69° 49.60 +0.33° 6
30.35 + 0.14¢ 35.66 + 0.20° 44.86 + 0.349 49.82 + 0.449 7
31.20 +0.15° 36.22 + 0.657 46.22 +0.15¢ 50.02 + 0.25¢ 8
31.60 + 0.45' 36.85 +0.11¢ 46.50 + 0.60 51.30 + 0.4 9

P<0.05 455 (5 sise e dysine (358 35m5 a2 o 2al gl 3 genll 3 dglitidll G a1 J ¥

£ aaail) da glia

60
50 g — — 0~ ——
0 - - - 4./._._—-—.‘—'.
30 e ==
20
10
0
1 2 3 4 5 6 7 8 9

Ay pud) A8y jhally Baanall Cilaall (§) 2aall) Ada glia add 2(5) JSid)
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ASEL 5 i)

sy peal) g Adpdagl) ARy lally Baanall Gyilaall daail) 4148 32

edaa b il e dag puall 48 Hlall 5 Adad) 48 lalls saenal) ¢filaall daaill LG a8 (14513) Ol saad) (o
s Cumdd) 3 cnpeadll ) e (g Lemen iliall A g paall ( jadll B Ay sime Dl g 58 0 5a 5 L)
Can ) i Ly ¢ e (70.65-80.00) G L3l e A i gl g edanall cp3ail dlee ) il e 2201l L8
A5k A ae (72.55-83.10) O s Gisle %ds ) Sl Gass ppM 200 dsndy dec 2all il
9 o duall & in ) jig ¢ pa (48.55-74.15) Cn wliall i A s gl i s AT dga o clplaill ayanil
Ang ol 2l 433 5k 8 ae (49.95-75.85) Gk % (4) 52> Ok 5 ppM200 el ) Sl (e dac 2l
Al i camal) b elal) 5 jma g adall sy sl sale ] (o Catly ) Al Cilanl ae sl ) oda il i) 5 38
Iy 5 aaall Cilaal () (50 Las ¢ lall (45 52 48 shian ALy sda ) yial daaall G Al iy 5 el Ay
3 sa 3l ) il s asanil e Aadl 5 jeal) dpdel Alia) ga5 cclld ) ABLaYly ol Al Galgial (00
.(Rojas et al., 2000) craad) 4 e 3l <l 3l Ll 4 5l dilaS

Adsad) 48l Baaaal) cilaall (aa) 3303l LG 08 :(13) Jaad

CrJAT B g
#5120 25290 252 60 2530 Al 3,
70.65 +0.712 7450 £0.11° 77.80 £0.26° 80.00 0.122 1
70.85 + 0.24° 74.85 +0.70° 78.25 + 0.61° 80.60 + 0.50° 2
70.90 + 0.61° 74.80 +0.15° 78.55 + 0.30° 80.65 +0.11° 3
71.35 +0.25° 75.25 £0.12¢ 78.60 £ 0.22¢ 80.55 + 0.38° 4
71.85+0.11° 75.85 + 0.56¢ 78.85 +0.219 80.60 + 0.44° 5
71.85 + 0.449 75.80 +0.107 79.35 £ 0.41° 81.20 + 0.52¢ 6
72.05 0.22¢ 76.30 £ 0.11° 79.55 +0.32° 81.25 + 0.52¢ 7
72.10 +0.20° 76.65 + 0.457 79.50 +0.22 82.85 + 0.66° 8
7255 +0.21 76.90 + 0.509 79.85 + 0.65¢ 83.10 £ 0.15° 9

P<0.05 48 s sinsa o gina (538 253 5 p2e o 2l 3 sanll b Agiliall CaaY) Jui *
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ASEL 5 i)

Interval Plot of C2 vs C1
95% CI for the Mean

55
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The pooled standard deviation was used to calculate the intervals.

90 day

(A3l B 0« JAIN 38 ¢ ) Adadaal) A8y Hlally Saanal) Cilaall (ae) daall) Ll 2B :(6) JSAI
Ay peal) 4By phally Baanal) Ciilaall (aa) daall) L8 28 :(14) Jg2al)

Cr Al B
ps2 120 25290 252 60 25:30 RN ATy
48.55 + 0.462 54.15 + 0.31? 63.60 + 0.592 74.15 + 0.65? 1
48.85 +0.22° 54,35 +1.03° 64.05 +0.24° 74.65 £ 0.15° 2
49.20 £0.13° 54.75 + 0.95¢ 64.45 £ 0.49¢ 74.90 + 0.55¢ 3
49.10 £0.31° 54.40 + 0.69° 63.85 + 0.55¢ 74.60 £ 0.97° 4
49,55 +0.42¢ 54.80 + 0.33¢ 64.10 +0.22° 74.70 £0.15° 5
49.35 +£0.15¢ 55.30 +0.20¢ 64.40 + 0.34¢ 74.95 + 0.25¢ 6
49.60 +0.33f 55.65 + 0.35¢ 64.80 +0.41¢ 74.95 £ 0.22° 7
49.65 +0.21° 55.60 £ 0.29¢ 64.90 + 0.49¢ 75.40 + 0.66¢ 8
49.95 + 0.459 56.10 +0.11F 65.60 + 0.30¢ 75.85 + 0.44¢ 9

P<0.05 48 (5 sise o Ay sina B8 3sm s pie o anl 2 ganl) b dglinall CapaY) Ju ¥
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ASEL 5 i)

Interval Plot of C2 vs C1
95% CI for the Mean
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The pooled standard deviation was used to calculate the intervals.
(228 A8 ¢ (A B iy ) Ay pead) ARy phally Baadall Ciilaall (aa) daall) AL 28 :(7) S

sy yeal) g Adphaal) ARy lally Baanal) Gyilaall lail) dud 4-2

aanall Cilanal Glaal¥) o ol 3) e 3800 o i 0 505 38 Cppmnl) Bl A 8 o il b5 iy
dacadl (9) Ay iliall 5 aalal) il & (110.15-80.24 5 124.11-88.97) (b s ) 5i 5 cdudadl) 45y Hally
e (il Lo as 120 ) pse 30 e o)Al e (%4 s G5k s PPM200 i< Gassy)
GBlaill a3 e i Y1 (S 8 day pudl 48l saead) (ilaall (¢ 95.88-80.755 ¢ 88.74-105.46) &=
et al., 2000) @il s SalSall Jaall e aalil) G slell A8 Jal 55 JYEA) e il danall Gunal
i gxig opnall Adla e Gl T80 L) OIS sanall 0 531 5 % (o Lol Alas il 5o iy S5 ¢« (Havet
(Esteller et al., 2004) - s ((Meziani et al., 2012; Angioloni et al., 2008) Fuai>l 43l
IR ) o lae caanall oAl oL 8 il V) 5 Gaa s ed) s iy S A Jagl g5 A Gyl Caaas
e Ul 3 deaall Cpaall 5SSl i el b (@AY G 5 8 (A () Ay B a5
(Bl 83 ) 5 Cpaall 6S) 5 s 8 (G 5A)
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ASEL 5 i)

Adghal) 48y Jlally Baasall cyilaall () (FuailY) dpud ad 1(15) Jyaad)

Oa3A 5 b
251120 25190 232 60 £5:30 ALYl B
12411+ 1.79° 112.29 + 0.96 98.64 +0.16 88.97 + 0.68" 1
121.87 £ 1.48° 111.86 % 0.68° 96.21 + 0.30° 88.16 + 0.49 2
120.68 % 0.50° 111.75+0.22 94.96 + 0.46° 88.17 + 1.02° 3
122.56 + 0.45¢ 111.12 +0.55 98.48 +0.37¢ 88.19 + 0.91° 4
121.21+0.55° 11050 + 0.12° 96.25 + 0.16° 88.10 + 0.55 5
120.77 £ 0.40° 110.25 +0.33¢ 95.21 +0.33¢ 86.15 + 0.44° 6
118.85+0.22° 109.92 + 0.65¢ 94.88 +0.25° 85.87 + 0.259 7
114.55 £ 1.45f 109.88 + 0.42¢ 92.58 + 0.41° 82.10 +0.56° 8
110.15 +1.209 108.09 = 0.36' 90.60 + 0.15¢ 80.24 +0.32f 9
P<0.05 48 5 sinse o Risina (338 3533 pe Gl ) 3 penll 3 A i a Yl 5 %
£ alaily) dpud
140
120 2 o M
100
*—s ﬁw_
= 80 =231 30
< 60 =fi—:5 60
40 2590
- =>=a5 120
0
1 2 3 4 5 6 7 9

Ala) &3, Jaly Saanal) csitaall (§) Gl A o 1(8) JSl
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ASEL 5 i)

Ayl 43y pally Baanal) Gilaall (£) (Guail) dud o 1(16) Jgad

CrJAT 6 g
251120 #5190 #3260 #5130 pL¥l/Adad) o8
105.46 + 0.912 100.66 + 1.942 98.35 + 0.45° 88.74 +0.43° 1
102.91 + 0.65° 100.28 + 0.67° 98.15 + 1.15° 88.15+0.58b 2
102.44 + 0.95° 100.25 + 0.80° 98.10 + 0.61° 86.41  0.66° 3
103.01 + 1.88¢ 100.15+1.73° 98.05 +0.71° 88.24 + 0.59 4
100.55 + 0.43¢ 99.85 + 0.88° 98.00 + 0.44P 86.35 + 0.33° 5
100.45 + 0.35¢ 96.40 + 0.45¢ 96.85 + 0.35° 84.15 + 0.68° 6
98.42 + 0.65 94.25 +0.22¢ 96.21 + 0.65¢ 82.01  0.65¢ 7
98.33 + 0.22f 90.50 + 0.44f 96.00 +0.11° 82.55 + 0.23 8
95.88 + 0.66° 88.20 + 0.56° 94.35 + 0.40f 80.75 + 0.449 9
P<0.05 4 (5 siann Sl D gine G308 2535 oo o aal gl 3 gaal) b Agiliial) el I F
£ iyl
120
e
100 == A a ‘E’y".ﬁ
50 M 30
5_;:: 60 == 60
2590
40
== a 51 120
20
0
1 2 3 4 5 6 7 8 9

o el 3y Ly Baanal) cribaall () Fuail) Aol o 1(9) JL
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ASEL 5 i)

silicanally das all g Baanall Cyilanl) (o 8 puanall ) Fill Ayl g dpilaasSl g Auily 3l Gailiadl)-3

) ) Ol 4300 5l ailadld) -1-3

O s 5 el 5 Sl (e Clivaally s dall 5 Baanall | il Aipmad 400 3l Gailaadl) 4l ) il ¢ ekl
i Aad Cin gl i (P<0.05) A (s siua o Tsine i) ALl (unall a5 clagie Jala 5 (g el
Gl Lyl e cpaall 5508 (e Guag 53 @l ) KUY (aes ) 3 g 138 5 3as (169.56-169.69)
anl ilalisa 13 ) 588 ) amall s Ll sy 9 el B30 Qs 5 Cpamal) s Cpn 2 a5 (8 ) A0 4y 85
Renzetti S and ) @ ae 38 5% 138 5 (aaal) 4n3ba 3 538 Al 5 Sl 3 jals e JAE ae Guilatie il
) giiall aan 8 (mliaily Ja 3 AL shall o 3Adl 33a o bl yall sy Cisa 15 (Dal Bello F, 2008
GOAE e (Y1 5edY) I de 585 el (paall 3352 of (Giannou and Tzia, 2007) 2a 5 2
ol aaall ) dslly il e Jaa o8 IS 058000 (e el 9 ) Jasl el 8 e S0 LTy el
A0 panill Jara o Cun epaall ) Clisad) dila) die ¢/ 3au (1.76-1.75) O 4aid a5 dus
30 oAl cl 5 sl Gaaall o gill anall Calia) Aale clul o 8 o il aaal) e jilialas ) ja
L 515 (Kenny, 2001) g G380 53 138 5 clana J8T Lo 53 180 83 ¢y 3l el (ppmal) (IS 88 0 53180 5 .52
£ (96.33-96.79) (b 4ad a5l 55 Cua (51 Aailly lisnall (e ALia) o 5 LN (0 4y 530 (358 253

Ada) 48y plally Baanall ) Fiall Al iy 3l Qailadd) 1(17) Jaaad)

(&P ) 530 g2 Cpa)paad @)ess | R
1.76+0.12° 169.56 +0.12° 96.33+£0.012 1
1.75 £0.222 169.58 +0.222 96.40+£0.01° 2
1.75 £0.32°¢ 169.59 +0.32¢ 96.42+0.01° 3
1.75 £0.422 169.61 +0.428 96.54+0.05°¢ 4
1.75 £0.12¢ 169.63 £0.12¢ 96.64+0.01°¢ 5
1.75 +0.42b 169.65 +0.42° 96.72+0.042 6
1.75 +0.02¢ 169.67 £0.02¢ 96.74+0.02° 7
1.75 +0.32b 169.68 +0.32° 96.77+0.02¢ 8
1.75 +0.12b 169.69 +0.523b 96.79+0.02° 9

P<0.05 48 (s sise Ao Ty gine G5 8 35m s pie o a2 penll 8 Aglinall o a1 Jus *
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ASEL 5 i)

Ay poal) A8y phally Baannall | i) Adiad Apily Judl) (ailadld) :(18) J gl

)ss i) aaal) 3 . . 53)

= | St R
(8/3?"" ( ?‘“‘)?# & )‘-’JJJ gl
1.85+0.12° 159.46 +0.12° 86.35+0.012 1
1.85 +0.222 159.48 +0.222 86.40+0.01° 2
1.85 +0.32¢ 159.49 +0.32¢ 86.41+0.02¢ 3
1.85 +0.422 159.51 +0.422 86.44+0.02° 4
1.85 +0.12¢ 159.53 +0.12¢ 86.50+0.012 5
1.85 +0.42° 159.55 +0.42P 86.54+0.04°¢ 6
1.85 +0.02¢ 159.57 £0.02¢ 86.64+0.02°¢ 7
1.85 +0.32P 159.58 +0.32P 86.74+0.01¢ 8
1.85 +0.12b 159.59 +0.52% 86.78+0.05¢ 9

P<0.05 48 (s sise o Ly gine (5358 25m 5 020 o 2l 3 senll gl i ) Ji *

; ) ) Cilaad dpilassll (ailadl) -2-3
Gl ) sl (aea) Glisadd) o g dacall 5 3aeaall | il Aaal 4Le Sl (ailiadd) (20519) Ol saadl con
Clivaall o sb dacdall 5 Baaaall | i) dime ) Clisad) ddla) 55 o) 3) Lagie Jagla 5 (g sndl (s slall
Aol Ul 4 el Al 8 (P<0.05) 48 s sine o Legia Jald s ((mal) oislally iy KUY asa)
~13.10) 5 Axg ) 48y 5hall 5 <% (14.38 -14.15) s Adslad) Ay jlally s2enall | il disme 8 Can gl i
i) (8 Ay skl (g sine (A mladl ) denall o Al s U ) LET A8l Al 50 Ay % (13.56
Candi ) 28 3l 1 4 i) danil) Ll (Asghar et al., 2007) 2eaall o338 a2 051 60 (i s ase (e (el
O Al A3 Hhally Baeaall | il A (8 Caa ) 5 dacaall 5 Baeaall | il ddne ) Clivadll ddl) ae
Caadi ) 3 (Martin, 2003) ge G856 il o3 5 <% (0.77-0.72) i Aidaad) 43 JLall 5 9% (0.77-0.62)
e ) Gl e s sinall O WS (Azizi et al., 2006) liaall (e A8l s ) ge sla ) Ao
Aailh % (11.81) 2 () Joas ) clagia Jadl 5 (5 gunll o sl 5 il ) SUY) Gmes (o ALY s gl )
138 5<% (10.81) o) ibem s dny o) 48, Hlally B2asall | il dipme Lol dipda) 48, Hhally saasall | il dinal
s sl o lal) Adlia) (5 )5 pall (e ) 3 (Vetrimani et al., 2005) 5 (Emire, 2015) gl ae 38 5
S deail (5 sanll (5 slall Adlia) e Uy sime Gl Ao 331 gl B e o J geanll cpaall
A Cilia g Ay puadl 48l Baesal) | il dine Lal daal) 48 lalls saeaal) | iall dumad 400l % (11.58)
o)) 388 il e s siaall Ll (Vetrimani et al., 2005) Clasl aa 38155 138 5 <% (10.58) ) <y
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ASEL 5 i)

el &lad) 43 Hhally saasall | il el 4l % (23.40-23.56) G a sl 5 s Clivaall dila) as
L ae 38 ay % (22.57-22.41) G Slandl) dd Caa gl 5 dag pud) 48 Hhall saesal) )il Aae
.(Daramola,B.and Asunni, 2006)

Ahl) 4yl Baasnall | i) Al Libsastl) (aibiadl) 1(19) Jsaad)

(Yo)hall (Yo)<iY) (Yo)Ois ) (Yo)a (Yo)dash Ll i,
10.31 + 0.22 0.72+0.03% | 1424 +0.23

23.41+0.02 11.21+0.04¢ 1
10.29 + 0.15 0.75+0.10° | 14.38 +0.022

23.40+0.02 11.35 £0.03% 2
10.33 £ 011° 0.75+0.05% | 14.15+0.112

23.49+0.02 11.44%0.07% 3
11.12 + 0.25P 0.77+0.01% | 14.36 +0.20°

23.46+0.02 11.41+0.04° 4
11.75 + 0.05° 0.76 £0.022 | 14.26 +0.15°

23.47+0.02 11.52+0.03° 5
11.15 + 0.26° 0.77+0.04% | 14.29 +0.012

23.54+0.02 11.52+0.02¢ 6
11.81 + 0.65° 0.72+0.09 | 14.21+0.10

23.53+0.02 11.55 +0.03% 7
11.11 + 0.14P 0.73+0.11% | 1431+0.122

23.54+0.02 11.56+0.07% 8
11.77 +0.33¢ 0.72+0.05% | 14.20 +0.022

23.56+0.02 11.58+0.05¢ 9

P<0.05 48 (5 siuse e &y gine B3 8 3sm s pie o anl gl 2 ganll 8 A linall Co a1 Ju ¥
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ASEL 5 i)

Ay peal) A8y phally Baanall | Find) Al Auiliassll (ailadl) 1(20) Jsaad)

(Vo) 2l (Yo) ity (Y)Y (o)l (Yo)iesh Al 8
1021+ 022 0.68 +0.03° 1334 £0.23°
22.42+0.02 10.27+0.05¢ 1
1019+ 0.15 0.69 £ 0.10° 1348 £ 0.02°
22.41+0.02 10.26 £0.03% 2
1023+ 011° 0.67 £ 0.05° 1335+ 0.11°
22.44+0.02 10.3520.07¢% 3
1012+ 025 0.68+ 0.017 13.56 % 0.20°
22.47+0.02 10.42+0.04 4
10.75 = 0.05° 0.67 £0.02% 1346 £ 0.15°
22.460.02 10.440.03? 5
1015+ 0.26° 0.60 £ 0.04% 13.39 £ 0.01°
22.500.02 10.4620.02° 6
10.81 = 0.65° 0.72 +0.09° 1351 £ 0.10°
22.510.02 10.56 £0.03% 7
1011014 0.73£0.11° 132120.12°
22.560.02 10.5540.07% 8
10.77 =0.33° 0.62 +0.05° 13.10 £ 0.0
22.57+0.02 10.58+0.04° 9
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) 3l cyilasl dual) (ailadll -3-3

o) Candl Jlae (8 clalall (s 558l Cp Aind J8 (o g pod 5 Alad) 3 50l sanall | i) dine Cuad
slmel o s il ) )35l Alme (e e ol S o A At 8 g Syl osiall yuie b
S = 8.9 rcilisiai e Ll 9 (po Jpaiil) e o ag) Cuadd ) ABA | Sl g1 gl anii JLSRY) il
¥ =82 (sunel =83 chusia =84 «Jsie=8.5¢ 32 = 8.6 lax 12 =8.7 « Jiaa = 8.8 ¢laa
Aslall 38y Ll saenall | 3l Aimal Ll Gailiadll (22-21) o saadl ol ety Tl sasy = 8.1 5
Cin ) iy clagia a5 clivnall o g8 Adlia) Can 33 s aadall da o 8 g L) Jaa 51 3) o sl e day yudl
Anal % (4) s Odisle s ppm 200 iy SuY) (mes Aila) die (8.9)5 wLall dial dpilly (8) o L
O Amg paall 48 Il Baenal) ) i) Aimal o) g8l o8 a5l 5 Adadl A8y Hlall g day yud) A8 Hlally Saesall | il
Can ) 55 Adad) A3 Hlally | i) A Al 05 Ll (8.9-8.2) O a5l 53 Aal 44y Ll Ll (8.9-8.1)
) ar il 5 Adlaal) Cliaall ) 3 gy 138 5 ¢(8.8-8.2) s sl i dmy puall 4y, Ll ¢ (8.4-8.8)
oalsall s Ll 3 (Sarwar Inam et al., 2009) @l ae (38 5 13 5 sl yulaas ol ) e
s 33 3y aladl Jail) ) 38 alall Jaill dawailly g ol 5l & Lol 5 Gl3 el g cilia) i 30l 3 Cppmanll dpuaal)

Al g Aoy il Gilial) anas CailSE ALY
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Ada) 43y plally Baanall | Finll Aaal dpwal) ailadl) 1(21) Jgaal)

el.d\ ity dal) B\ ea.hl\ al g8l ij\
8.4%0.2¢ 8.4+0.3 8.0+0.3%@ 8.2+0.3¢ 1
8.3+0.1¢ 8.3+0.2¢ 8.2+0.1¢ 8.4+0.3% 2
8.2+0.3 8.2+0.1% 8.3+0.2¢ 8.5+0.2% 3
8.3+0.6¢ 8.2+0.2¢ 8.4+0.1¢ 8.6+0.3% 4
8.6+0.2¢ 8.6+0.2¢ 8.5¢0.2¢ | 8.6+0.7% | 5
8.7+0.5¢ 8.7+0.2¢ 8.60.2¢ 8.7+0.3° 6
8.7+0.2¢ 8.7+0.4¢ 8.740.2¢ | 8.8+0.2¢ | 7
8.9+0.6° 8.8+0.5° 8.8+0.2¢ 8.9+0.7° 8
8.9+0.1° 8.8+0.2¢ 8.9+0.2¢ 8.9+0.4¢ 9

P<0.05 48 s sinsa o A gina (538 25n 5 p2e o 2l 2 sanll b Agiliial) a2 Y) i *

g ) A8 lally Sanal) | Find) Asmad Ayeual) ailaaidl) 3(22) Jsin

alad) il Lail ) pakal) ol sl <‘5 J\
8.2+0.4¢ 8.2+0.3 8.0+0.3% 8.1+0.3¢ 1
8.3+0.1¢ 8.3+0.4¢ 8.1+0.1¢ 8.3+0.3% 2
8.4+0.3? 8.4+0.1¢ 8.3+0.2¢ 8.4+0.3% 3
8.5+0.6¢ 8.5+0.4° 8.4+0.1¢ 8.5+0.4° 4
8.4+0.4° 8.4+0.2¢ 8.5+0.4° 8.4+0.4° 5
8.5+0.5¢ 8.5+0.2¢ 8.6+0.2¢ 8.5+0.3¢ 6
8.6+0.4¢ 8.6+0.44 8.7+0.4° 8.3+0.3% 7
8.7+0.6° 8.7+0.52 8.9+0.4° 8.8+0.3% 8
8.9+0.1° 8.9+0.4° 8.8+0.4° 8.9+0.4° 9

P<0.05 48 (s siuse o ygine (5358 25m 5 pie o 2l 3 senll G Al i ) i *
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;g.‘\baa‘g\ Jaladl)
:w\ MM&&&MJJN\ Sl ) Aglis ng“m33+)4 KVKER |

Crn WS (Cluster Analysis of Variables: ASCORBIC, GLUTIN) (2 saiall Jalaill jlidl) ¢ o) &
S A3l canlall ol sill) Zpall lpaailad (2 A s jaall il LSS (5 gimna 5 A 3 23a1] (10) JS
izl Jsaall ua Lo adl el 5 gine ) A8 Lpailad 3 4 jliial) cilipall Jaladall 138 (g o(plell
dacadl (9) b Sl 3 gull de (1) 4 Gliall Gallad 44U (8) ) S i Cus (95 1) &)

2070 Ay (85 2) pd) Ciliall 5 <985 Aty (45 3) pb) iliall 5 <968 Aty Dlinaally

Dendrogram
Complete Linkage, Euclidean Distance

0.00

> 33.33
&=
e
S
£
(%]

66.67

100.00 \ ‘ \ I I
1 9 2 8 5 3 4 7 6

Observations

Ol dpal) pailadll (22) Jgaall 4:LEEN (5 gia ki 1(10) JS&d)
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by (5 gaall 0 glall 5 0.048 Cusls s ) KUY aeal: P- Value dasd o (38 el Slan) Jalail] il iy
il (i slal) 5 ) sV (man) liunall dila) anl o alaal 850 138 5 <%5 e i 250030
Oa) smaall skl e dAiaall Laliaial) Gdall 4o il i pa5all S8 (23) 4 Jsaall Gans A s sl
L) saesall Gilaall s3sall Gailad & CGile syl e Lalie (o ian )y sllall o8 1) cCamuall el
Anaill G Anlag) b)) A3 3 5a 5 (23) Pl Jsaad) e B2 ¢(BlailV) A 5 2203 48 5 4 gl3a 3 00l
Glie G dplag) bl ) A83e Gl ¢(r=0,56 ) Caly Cua Gilaall a2l daslie G g slall (aliaiel 4, il
Ll oY) clidle (23) &, Jsaad) Saa Le pal (s s suall (3 slal) Alia) Gail T dipmall 5t (a5 (381
e G5 138 5 ¢l Slaill Al (r=0.15) 5 reaill 48y Hlal (r=0.18) uils 3 (5 e Il &8 H11 4, ginall
.(Nikolic¢ 2015; Emire and Mekuria et al., 2013)
Baanall (yilanll Ba g il e g (B8 I E iy AN ol ¥ Dlala £(23) Jgaad)

S AT () Aaadil) 48y yha i) dpud Jaailf A8 2aail) 4 glia 5_sadl) Jalidis
0.50 0.51 0.52 051 0.56 0.49 (o) 4aabiaia¥)
0.33 031 0.37 0.38 0.39 0.31 (4) skl ¢
0.02 0.01 0.01 0.03 0.04 0.02 (4) LD ¢
0.49 0.50 0.54 0.55 0.60 0.50 (BU) inall
0.17 0.18 0.15 0.11 0.12 0.14 6 e sl o8 )
p<0.05

L)l A8e 25 ¢(24) a8 Jsaall 3 ol e suirinsV1 Jleas Gulall (G801 Cilipal Lo gill cul i gall < yelil
SV ds o G dnlag) Il )l 483e XS (flaall 33 sa (ailiad ae Gilaall daaill da lie 5 ALE (0 4 5ine
b 0o AT a3 Gl T g 1580 2 g g o o1 5 cnpenil) 46yl g 20 Tl e gliall (p g 330 (303 5
138 5 denall R0 ey a3 ae dpanill )yl & i) maaad edill 558 4 Cumddil 3 6 ysedl) Jalis

(Smail et al., 2012) ze 38 5%
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Baanall cilaad) Baga il pdipa g GBAN i) 2 paudiinY) ailadl i N cidlalaa 1(24) Jsaad)

ORAL e Laail) 43y yha Alail) dpwd sl 408 aail) 4 glia B _wadd) Jaliis
0.07 0.01 0.68 0.65 0.56 -0.17 23] A 5lia
0.01 0.02 0.16 0.59 0.64 -0.25 el e ladl)
0.04 0.09 0.96 0.31 0.59 0.41 g pall
0.05 0.03 0.88 0.46 0.71 0.32 Lkl
p<0.05

G pial) il e IS Lpdl) Lpaal) 2aadl (p < 0.05) %5 A& s giaa o ool £ FLEAI-2
sAdaLEl) agll il g Ay

Go ey (dall ALl Gailadll & divsall salall duiy g iy Gl ¢ 5 il (25) o Jsaal) sy
(9) #8 JRll5 (26) 5 Il e aadls ol 835 e Tpdia 1yl 55 ) &y il iyl DA
G385 138 5<% (61.25) Cntsball Sl 4 giall dssl) iy Cuam o slall Jala g ala 11 4 gl Al (g IS 3
Surma et al., ) &)l Jal gall 55 ) s 38l 8 oy glall Ao 15 AaS () iy ) il LU ) e
Adlad) sl salal) Ao 535 A & 5T LS (Simic et al., 2006) sl & o5 5 Aty Jasi 555 (2012
(65.225 0.655 14.28) il o ol cialy Cum i glall Jala g ala 1 A 5 A gha U 4 gial) Al &
el ailad 5 ¢cibaall dan ol ) (ailadll b Luba) Tl diie 35 i slal) (pe (30l (s sima il LeS 9%

.(Fu and Sapirstein, 1998) ¢l aladiny sasall dalall S aa ) a5 ¢ Al

B8l Lpilal) ailiadl) b el psial) LA LAR) 3(25) J g

Ofslal) Jada il gl Gl il (%) Cuigud) Qs (%) 3L (%) Ak
(%) (%) (%)
p ol p ol p ol p ol p ol p sl op ol
% % % % % % %
0.66 61.25 0.05 755 022 2547 022 931 007 164 0.03 062 023 1414 ¢
8
005 6522 011 757 045 2542 015 929 012 161 01 0.65 002 1428 ¢4
Balall
Liaal
021 786 005 888 044 2777 033 1077 01 241 005 062 002 14.1 A
Balal
L)
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