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Abstract:

This research was carried out in the laboratories of the Department of Food
Sciences at the Faculty of Agriculture, Damascus University, and the Laboratory
of Food Biotechnology at the General Authority for Biotechnology. The aim of
this research is to study the chemical and sensory changes that occur on
hawthorn fruits C. pubescens growing in the countryside of Lattakia city after
being treated with different concentrations of citric acid and sodium
metabisulfite and stored at a temperature of 4 °C for a period of 90 days. The
content of flavonoids stored only by refrigeration without any chemical
treatment at the end of the storage period decreased significantly to 4.70
mg/100g, while this decrease was less in the samples treated with citric acid 3%
and metabisulfite 2% in the same storage period, as it reached 5.60 mg/100g and
6. 40 mg/100 g, respectively. The treatment of the fruits with a 4% sodium
metabisulfite solution was superior to all other treatments, as there was no
significant change in the fruit content of reference sugars, vitamin C, total
phenols, and antioxidant activity after two weeks of storage (9.15%, 14.76
mg/100g, and 13.19 mg/100g and 55.86%), respectively. While the change was
significant after the same period of storage for the fruit content of vitamin C,
total phenols, flavonoids, and antioxidant activity when treated with citric acid
2%, citric acid 3%, and metabisulfite 2%. No significant change was observed in
the reducing sugars content of the fruits after two weeks of storage when stored
in refrigeration only without any treatment and when treated with 3% citric acid.
The vitamin C content of the fruits decreased at the end of the storage period to
13.21 mg/100g, 12.99 mg/100g, 12.10 mg/100g, 11.90 mg/100g, and 11.30
mg/100g when treated with 4% metabisulfite, 2% metabisulfite, and acid. Citric
3%, citric acid 2%, and the refrigerated-stored sample only without any
treatment, respectively. Also, the antioxidant activity decreased at the end of the
storage period for fruits treated with 4% metabisulfite, 2% metabisulfite, 3%
citric acid, 2% citric acid, and the refrigerated-stored sample without any
treatment to 54.32%, 54.14%, 53.10%, 52.50%, and 51%. .26%, respectively.
The results of the sensory tests showed that the fruits treated with sodium
metabisulfite solutions were more acceptable in terms of color and taste and less
acceptable in terms of texture compared to the fruits treated with citric acid and
the fruits stored in refrigeration without any treatment, while the fruits treated
with citric acid were more acceptable in terms of texture and less acceptable
than color. At the end of the storage period, the fruits stored in refrigeration
without any chemical treatment were less acceptable in terms of taste, color and
texture compared to samples treated with sodium metabisulfite and citric acid.
Keywords: Hawthorn, C. Pubescens, Chemical Treatments, Storage,
Sodium Metabisulfite, Citric Acid, Chemical And Sensory Properties.
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i ol oL Lgina canla)) 4l liall Slsall Ao of (1) dsaad) Gaw -(Alwan and Hassan, 2020) 4gSlll
L 13y LS ((%18.27) ol e dadh (e sl aay A gima 30030 CuilSy ¢ opaall 355 Ales %20.21 ) il
o3 il . ATl 5y kel %10.50 () ciliags (%9.21) ciadll (e bl Axg)l 2ny (s5ine (S8 Taayal) il Sud)
Glsal Aagi ()il (pays gaill 228 aa daapall Q) (gstaa 3 G M) (Hakim et al., 2013) as gl
Leada dasiy la)) danall bl o (Ewaidah, 1992) <5 Load . DL byl Jaiy 55S5de ) iyl
AgSlll Q8 asmgall 5,8l

VA (g Y



M‘Jdﬁcm}jju ........

D30 ) Sl Tl Sl alndl b Hiline dbia Shlas i3

GaA 53 O34 Aalaa gf oy Bapall Ll Libasl) cpdipall i 2(1) Jgaad

(%) <) ylo) Aluall gall | (%) Ayshyl) | (%) Arapall by Saad pH (%) dagasl R
18.15 + 0.222 72.05 + 2,15 9.13 +0.212 3.40+0.05% | 1.17 +0.02 e gl
18.27 +0.320 71.98 + 4.20° 9.16 + 0.10° 3.36+0.112 | 1.19 + 0.052P |
18.66 + 0.12¢ 71.47 +1.85¢ 9.21+0.22 0.10°3.31+ | 1.20 £ 0.012" |  asbal dny)f
18.95 + 0.25¢ 70.84 + 2.41¢ 9.37 +0.10° 3.23+0.08° | 1.21 £0.04°¢ | gl dins
19.41 + 0.33¢ 70.09 + 1.55¢ 9.65 + 0.05¢ 3.19£0.12° | 1.24 £0.05%¢ |  alud Ll
19.83 + 0.10° 69.51+2.10" | 10.21+0.16° | 3.13+0.02¢ | 1.26+0.01% | aulad e
20.21 + 0.419 69.30 £3.21" | 1050 +0.15" | 3.10+0.15¢ | 1.27 +0.029 | le g spie L)

p<0.05 A& (s5ine Nic Aygina §38 2gns G bl 2sanll 8 Adbial) CoaY) i
100/ 11.30 ) camiss) um il oW C Gaelid o HLN (gsine & (g5ine Galiadl Cigaa (2) Jsaall e Cuily
.(Mandal and Nath, 2013) s il o3a cudilsi . ()3 (e Cpesond 303§ 100/30 14.56 Ny sl 558 e ¢
.(Ajibola, 2009) Gaall Cag iy graaill dayay AgSIl £ 55 Jia Jalse sany 4813 culaiiall b cpaliall 13 dgls s
O iaed) gaite dl Sl imea ) ad gty @l Sl G ] Gipaa I GalaaN) i dpmy
.(Karpagavalli and Amutha 2015)

A B0 (A Lo Aladl) clisyal) ¢pa Aalas 5 ¢y Bapal) JLEN sgina 43 1(2) Jsaad

(%) BausS alaal) JLEI | (89« [da) Clagialll | (£ o [ie) AW csidl) C s Lid 3y
(&) /&)

55.88 + 1.10% 7.35+0.012 13.23 £ 0.02° 14.81 £ 0.10° A sl
55.16 + 4.22° 7.13 £0.09° 12.74 +0.11° 14.56 + 0.15° S gl
54.57 + 1.55° 6.84 + 0.05° 12.09 £ 0.10° 13.83£0.05° | bl day)l
54.07 + 0.88¢ 6.28 + 0.01¢ 11.44 +0.05¢ 13.15+0.23¢ bl A
53.41 + 1.20¢ 5.79 £ 0.10° 10.71+0.12° 1251+ 0.10° | aubud 44ilds
52.79 + 2.05 5.14 +0.12f 9.85 + 0.15f 11.84 £0.08" | amlud 5)e
51.26 + 1.419 4.70 + 0.05° 9.03+0.01¢ 11.30 £0.12% | \osaud 5pde LI

P<0.05 4% (s5ime dic Aygina 353 3ns () anlll dpanll b Adlinall ConY) i
axy ¢ 100/3 12.74 ) 3l Ay 8 ¢ 100/ 13.23 (e gsine S SN V3l (e L) (s5ian (addld
ad) Ll Lo ae ilaall o2 cagliin ¢ 100/ 9.03 A op3ail 5558 Alehy iy Laty iyl (e L (e sad
28 3 gmy 28 Lol A3jA) AgSWl o 15l (amy 3 AISH @Ysaall deually (Kannan and  Thirumaran, 2001)
alads) Lad La gl .(Karpagavalli and Amutha 2015) &l dleas 4t Glisal agdgad ) LISH EYgaall )il
) Dliass ¢ 100/3e 7.35 Al 5 Alay B CilS S (il 555 DA Dl B (e LA (g5t (g5ina
Gxina paiddl o (Plaza et al., 2011) oyS5 Le poe Bl 1385 . 33l e el A3 a2y ¢ 100/3—e 4.70
O (2) Jsandl L 5ysSaall ibiall yelsi Lo 4 yla dayty Lagy 20 5l 4t die %50 laiey JUEll jumal cilay s Ul
oy i (gsina JSEs L 520880 slindl) Tl (mliad) W (ool 28 Lipon Alaill lSpall o L) (s5ina (mléas)

VA e A



laall s dielan) s fa L Do 3 el el 5 Abasl) pailiadl) A ddlide LileS S lae il

(Tomezak, 43l Jaasi Lo poe ziliall ol gyl . 38 5% Alehy %51.26 5 (3l e Cie sl a2y %55.16
38 =l Cam ol g 1if mmy jrme 3R5e 53 LA 528U sliaall L) s 1 Laaliss) Ja g3 2007)
el (AT (e as 20 2m %79 5 64 Gus yaal) (AT (e 2l 10 223 %76 5 63 G palesdy)
taysal) Al U el faad) haan (e Allda 580 Alalaal) Ll luesl) Sl s
Gaseall G LA (syina o Lisina s ol %2 5850 clijindl Glaasy el L Ales of (3 dgaall) e Jaadl
Dbl pha 8 A pal) Sl ds <ol Laiw (%163 (Sas %159 (1) oAl (re A5V Al gl 8 2
el e bl e Cugyla L 3l 5% Aylen %10.95 ) ciliags (%9.29) (Al ) sedl (e ey syine S
il Gaeny Aol 35ian) Lasall s3aall 4SEN e digdadll D lelaall ciyelal Eua (Barwal and Shrera, 2009)
(Bal et al., U . al o Ll Lanpall oyl (gsina b)) (Ablodl Adaslall ol sadl Zilial g iy «Cuilion Uiy
Laladl) Ll 8 Lo e dampall cilpSll (o Walgine 850l il (many dlalaall 4486 L cjelsl 2014)
o=liail (Hussain etal., 2010) ¢ LS WAsaeall Cagylall 8 sasal) Sl dgalad Zai ()5S o8 2as L 55illy
e Sl Jsas ) Galia) 13 gies pladall macs Ll (& apall opaal ol Zassal) e LSl (s5ine
.glucogenesis sSslall (Galas dlee PlA dzaje Gl Sa ) Azl

CrALl 5538 IMA %Y eljiu phaeny Alalaall Bapall LAl AuliaSl cilydiall s (3) Jeaadl

(%) 480 ylod) Aluall agall | (%) Lyshsl) | (%) Aaaall by Saad pH (%) Lagasl %Y ol i
18.18 + 0.322 72.20 +2.20° 9.13 + 0.10° 3.56+0.122 | 1.59 + 0.06? Sha G
18.19 + 0.542 7213 +1.142 9.16 + 0.012 3.55+0.06% | 1.60+0.012 O gad
18.51 +0.11° 71.70 £ 2.10° 9.29 + 0.05" 3.55+0.15% | 1.60+0.04° |  aosbudl dayf
18.94 + 0.24¢ 71.16 + 3.55¢ 9.42 +0.16° 3.42+004° | 163+0.05% | ol dic
19.54 + 0.41¢ 70.79 + 1.05¢ 9.84 +0.11¢ 3.33£0.10° | 1.65+0.01" | aubad dsils
19.93 + 0.55¢ 70.23 +£0.88° 10.37 £ 0.09¢ 3.29+0.11%¢ | 1.68 + 0.02b¢ &ui i
20.50 + 0.12f 69.70 £ 1.10" | 10.95 + 0.20 3.25+0.02¢ | 1.71+0.04° | legad 5y L

P<0.05 4% (s5ime dic Aygina 353 3y () anlll dpenll b Adlidall ConY) i

o Ligina <l g3 Uallg A0S0 N iilly C el (e Lalgine (aliasl ) (%2) clivad) (meny Sl dlalae ol
%9.33 5 %11.90) ¢yl 5,1 Lty Coysanty il e (%7.19 5 %12.94 5 %14.73) opaill (e AU g5
o) Uisine 2aLaal) L hebaall ity A lalaall Uil 508U sliadl) Taliill (misily (4 Jsaadl) ol e (%5.20
(Altunkaya and Gokmen, 2011; He gmiaj; .cpjaill 3y dleh %52.50 s oAl e L Cre sual 2y %55.20
s et LS L Jd e Sl Jsid e il Jasy Lea pH ) Aay0 mbsy @bl mea i and Luo, 2007)
S5 el pa i) e B o e a1 hen) Jelil (Cofactor) acbus JelaS Jaas s3I ulaill (i
<G i ) 5352 Slijin) (s d3l) of (Saengnil et al., 2006) aa5 Liad .4 Alalaall cilisl) 3 V518 sl
Sl Jsid sl lal Ty A e <V sl

VA (w8



M‘Jdﬁcm}jju ........

Do SV bl Lpual 5 Al pailiadll 8 dilise 4ieS Clllae Ll

oA 5 JNA Lgs Alladl) ciliSpal) (pa %2 el o aany Alalaall 5apal) JL ogina i 1(4) Jgaal

320U aliaal) Jaliit) i g1 gAY A<l Nl C (el %Y ey
(%) &) /&) € /&9 (AR

55.88 + 1.25% 7.35+0.062 13.23 £ 0.152 14.81 +0.08? Sa Gl
55.20 + 3.12° 7.19£0.15° 12.94 + 0.05P 14.73 £ 0.16° o gl
54.67 + 0.95° 6.91 +0.20° 12.30 £ 0.10¢ 13.90 + 0.15° bl Aayf
54.18 + 0.88¢ 6.34 +0.11¢ 11.46 +0.25¢ 13.31 £ 0.21¢ bl A
53.52 +2.25° 5.92 +0.21¢ 10.79 + 0.34¢ 12.81 +0.62¢ bl AL
52.93 + 3.32f 5.49 + 0.51° 10.03 + 0.48f 12.23 +0.18f b 8y
52.50 + 1.549 5.20 + 0.049 9.33+0.149 11.90 +0.119 logaad 3pde L)

p<0.05 4% (gsima e dysine (395 3gng N nlsll dgeal) 8 Al CanY) i

(%2) 5385 el paeny HLAN Aldee 5l dglie mi e Jgeand) &5 (%3) el Gassy Hldll Al dic
O gt i 0y LIS mganl) (Ll i gnn i Cigin Jonl] ol (5) sl 8 5050 Bl o
Aoyl s (spine IS AN Aliall o sally Aanpal) LSl e Walgine uas Lty ((%1.77 Ja %172 o) ol

ciill e (%18.54 5 %9.29) oAl (s b

CosA B JMA %¥ i (eny Alslaall Bapall LN AyilasSl cifpdipall L (5) Jgaadl

(%) 480 Llod) Aluall gall | (%) Lyshsl) | (%) Aaaall by Saad pH (%) &asanll | %Y dijin
18.18 + 0.65% 72.12 + 4.02¢ 9.13 + 0.06° 3.62+0.018 | 1.72+0.032 | _ia gl
18.20 + 0.33? 72.11 + 155 9.17 +0.112 3.59 +0.15% | 1.73 +0.012 O sad
18.54 + 0.21° 71.85+ 3.15° 9.29 + 0.02° 3.59+£0.09% | 1.73 £ 0.042 &L...i oyl
18.95 + 0.11° 71.36 + 1.10° 9.62 + 0.10° 3.43+£0.10° | 1.77 £0.08 |  aubud diu
19.59 + 0.18¢ 70.89 £3.12¢ |  10.18+0.02¢ | 3.11+0.01° | 1.85£0.05" | aulud dsilsd
20.04 + 0.53° 70.47 £2.25° |  1051+0.03° |2.86+0.05 | 1.94+0.01° | auluispie
20.70 + 0.10 69.80+1.85" |  11.30+0.03" | 2.55+0.04¢ | 2.20 + 0.05¢ | lesuud 5y LI

p<0.05 4 (s5ise die dysina (3558 dsas N aabsll 2ganl) 8 Aabadll Caall i

Cro (sl 203 C (palid e Lalgina 8 gyt i Sisaa pae ) (%3) chijivnd) Gaany Ll dlales ol Liad
il a3 g ALK sl e S e Lasindd Apnilly Lygina ) 138 S5 (%1477 ) %14.81 (1) oyl
DL (s5ina (B (gyina i Gigaa ae e aillg (6 Jsaall) il e (¢ 100/3e 7.21 5 13.02) cpyaill (e 8yl
aydl) iy Lygine 528U slimall Jaliil) (oadal 28 ¢33l e SN g anal) 3 (%3) clijirad) (maany dlaladll
Lpit A e Vi o) S8 aia ) el (mes Alia) el . ol 558 d4les %53.10 Y daass (%55.31)

.(Saengnil et al., 2006) lawSsl Jsid Jod) oyl

YWORE



il y Jpelasl y joa

Do SV bl Lpual 5 Al pailiadll 8 dilise 4ieS Clllae Ll

OaAT B8 JNA Lga Alladl clyal (e %3 el Gaany Alalaal) Baysall SLadll ggina 45 :(6) Jgand)
(%) 32uSHU sLaal) aLidl) | (§9 + + /aa) Clugighldl) | (89« + /i) LSl gl C ot %Y i
€\ /&)

55.88 + 1.012 7.35+0.51% 13.23 + 0.42° 14.81£0.71% | _ia g
55.31 + 4.22° 7.21+£0.02° 13.02 £0.11° 14.77 £ 0.122 s gal
54,73 + 2.15° 6.94 + 0.05° 12.64 +0.22° 1429+ 0.36° | abad 4y
54.20 + 2.55¢ 6.39 +0.21¢ 11.89 + 0.04¢ 1354 £0.55° | aubuad 4
53.68 + 4.10° 5.98 +0.11° 11.14 +£0.13¢ 1299 +0.159 | abadd 4L
53.22 + 1.25 5.70 + 0.01 10.32 + 0.06f 1251+ 0.41° | abul 3yde
53.10 + 0.759 5.60 + 0.319 9.71+0.15¢ 12.10 + 0.20F | leguud 3yde L

p<0.05 4% (gsima e dysine (395 3gng N 2nlsll dgead) 8 Akl CanY) i

FCrAT s LN ALal GuSil) it B agaagall Cudlalie (e Allida GS) Alalaall 0

Job G o Ll (3 i )l o Lo 53350 oo Ble el JICET aal i Sl S0 58 agaageall Cuiluy L
Sle J< Cua 3,003 Ailiae Mg Cuiluy e LS je aadiud L (Alwan and Hassan, 2020) cuySll 553 G dday)yl
il Jas . (Brown, 2005) dled sl labiae s 4k cilaliasS Cuiliy Ui <l je Jund .50z gl apusl 3l
@sima e IS el Limgen gl (8 Craal %2 S0 Cuibuss tae Jslaar Ll dlslas o (7) Jsaad) 5580
ry Ayl L) (e LA (gtina o gsine e alianl el Laiy (%1.20) Cpal) (e aonld Al 3l
o ((%18.26) A (e (e sl day LAl Aliall Sgall Uigina (alsdiV1 (S Lty (%9.18) (Al (e (e s
sine 0 Laadh ol Goa %Y S e %4 385 il Ve Jslaey Aabedd) 358 ) (9) Jsandl 8 501l bl
) Ll Lo pe Cand) 1aa il il L(%18.22) Gl e e sl 2y 53 ALl dlgalls HLa (gytiaa
Lmgeall G 35 ) ol assaal) Cuilia Uise %2 30850 Ly Gala¥) L dlles oL (Durrant et al., 2010)
Jslaay alal) L Gudat vie 43l G g3 (Kasnazany, 2017) g bl gl Liagf . 38l aey 5yslaall 40,600
o Lisine Lalidi) Cunig cdomgeally TSS 403l Lliall dlsall (e Lygina Lalging 3133 asraslioll Cuilislive ¢y %2
Cadlian Ve e ddline 38050 ool ddalae o)) (Kasnaxany, 2017) 53y . capaill oLl daghall e Slall g5tiae
(Kasnazany etal., ¢ A€l dumganlly ¢yl 28 5 Ligina 10 L) () Al 2Ll A (65 3 llad o 03 gl
(Durrani (e i cbylaall AL G geall b Dysina 5305 () 5ol psaslisll Cuilusy Ve & a5l Alelas off 2017)
Ay (ages ) S G A seal) 853030 638 et al., 2010)

VA e )



el y Jiclass 5 o ...

Do U el dpuall 5 Ala Sl Gailiadl) 8 ddline dlaS COlelaa il

oA BB JMA %2 assseall Cuiluy Usa Jglaey Alabaall 5apal) JLll Lilaal) clpdipal) s (7) Jgandl

(%) A gyl Aol Slsall | (%) sl | (%) dmasal) il pH (%) duagas “‘“;“: .
18.17 £ 0.58?2 72.12 +0.442 9.13 £ 0.098 3.54 + 0.05¢2 1.17 £0.08?2 HAa ol
18.26 + 0.62° 71.97 £ 1.16° 9.18 + 0.022 3.51+0.022b | 1.17 +0.052 Y|
18.52 £ 0.21° 71.64 + 3.04° 9.28 + 0.012° 3.48 + 0.06>¢ | 1.18 +0.022 &yl—ui day
18.97 £+ 0.17 71.15 + 0.99¢ 9.47 £ 0.01° 3.47 £ 0.04¢ | 1.19 + 0.042P &Lui L
19.36 + 0.08° 70.66£1.08° | 9.84%005° | 345+ 001 | 120+ 0.01% | sl dgild
19.83 + 0.10f 70.23 + 0.84f 10.05 £ 0.08° 3.43+0.05%¢ | 1.22 + 0.030¢ &Mi 3 s
20.25 + 0.529 69.40 + 1.249 10.30 + 0.01f 3.40 + 0.03¢ 1.24 £ 0.02°¢ ch.u.n\ Syl L

p<0.05 4% (gsima e dysine (395 3gng N nlsll dgeal) 8 Al CanY) i

ORI 558 A L Aladl) cliyall (e %2 ol Ve J slaay Alalaal) 5ajnal) jlalll g gina 45 :(8) Jgand

(%) 530S sbiaal) JaLE) | (B + + /i) chusisl | ()« + /ae) S csidl Heana Suli s
(ARN(S) %Y

55.88 + 1.00° 7.35 +0.01° 13.23 + 0.26° 1481 £0.11% | L oyl
55.71 +0.22° 7.26 +0.21° 13.15 + 0.10° 14.66 + 0.44° O s
55.54 + 2.10° 7.18 + 0.06° 12.98 + 0.44° 1419+ 0.15¢ | alud day)f
55.28 + 0.11¢ 7.08 +0.02¢ 12.67 + 0.55¢ 13.91£0587 | aubud &
54.89 + 0.88° 6.87 + 0.06° 12.12 +0.14¢° 1359+ 0.37° | glud duilas
54.58 + 0.43f 6.63 +0.11 11.57 +0.42f 1327 +0.25" | el )i
54.14 + 1.209 6.40 + 0.129 11.11 + 0.159 12.99 +0.089 | e sad 35 L5

p<0.05 4 (s5iuse e Aygine (338 dgns I nlgll genll 8 Aabsall Capal) 0l

AL b JMA Y4 asspeall Cuiluy Usa Jglae Alalaall $apal) Ll Liloal) cilpdipal) yis (9) Jgand)

T, o 4 o 4 i o s Coilowy e
(%) Aus Aulsdt) dsbal) jgal) (%) dashh (%) dmajall @l ) pH (%) duagastl .
(%3

18.18 £ 0.102 72.23 £ 3.302 9.13+0.072 3.60 £ 0.018 1.17 £ 0.062 S a3l
18.22 £ 0.332 72.09 + 1.55° 9.15 + 0.022b 3.57+0.08%° | 1.17 +0.012 3 gl
18.48 +0.13° 71.83 £ 1.47° 9.21 +0.09° 3.52 +£0.04°¢ | 1.18 +0.08%P @._ILuni oyl
18.91 £ 0.28° 71.54 +0.88¢ 9.32+£0.04° 3.50+0.01%¢ | 1.19 +0.02P é—}gbui L
19.36 + 0.11¢ 71.25 +2.02° 9.56 + 0.10¢ 3.45+0.02%¢ | 1.21 + 0.05"cd &LJ gl
19.82 £ 0.14¢ 69.97 + 1.32f 9.81 £ 0.07¢ 3.43+0.03° | 1.22 +0.04¢¢ &Hhi 5 s
20.26 + 0.22f 69.50 + 1.449 10.10 + 0.01f 3.42 +0.02¢ 1.23+0.019 | legal spde Ul

p<0.05 i (s5ise Nie Aygine (338 3sns I 2nlgll genll 8 Aabsdll Capal) i

VA (e VY




liall s Jielan) 5 s

Do U el dpuall 5 Ala Sl Gailiadl) 8 ddline dlaS COlelaa il

oA 558 ONA g Alal) cilisal) (a %4 Cablony Uisa Jslaay Alalaal) 530 L) gsina i3 1(10) Jpiad

(%) BausSU alaal) Bl | (B) + ) Clusighdll | (B9« + /dma) A0S i) S Sl B
&) /&) %t

55.88 £ 0.56% 7.35+0.04° 13.23 £ 0.51° 14.81 + 0.42° A Gl
55.86 £ 0.74% 7.29£0.11° 13.19 + 0.26° 14.76 £ 0.15° O sl
55.63 + 1.02° 7.20 £0.05 13.01+0.11° 1458 +£0.10° | aobudl Aayf
55.33£0.93° 7.11£0.02° 12,71 £ 0.44° 1421 +0.12° bl L
55.02 + 0.75° 6.93 +0.03 12.25 +0.42¢ 13.91£0.287 | bl 4L
54.65 £ 0.82° 6.75+0.11° 11.76 £ 0.15° 1367+ 0.11° | aulud e
54.32+1.12" 6.51 +0.01 11.30 £ 0.31f 13.21 £ 0.14" | Tegpud 5pie W)

p<0.05 4 (s5ise die dysina (3558 dsas N absll dganl) 8 Aaladl)l oyl s

A Nsills C el e %od agudsal) Cudl iy Uie Jylaas Alalaall SLGN (g5ina o (10) dsall el
13.19 ¢ 100/3s 14.76) » 4 5ha Aayn 033l G (e saad 2ay Ligina i o) 52uS30 sliaall Jaliily il g3 8l
Cailisy Uine Jslaay 5Ll Alalas 2ie Ligine pxill 3a oS Laiy sl e (%55.86 «¢ 100/ 7.29 ¢ 100/3s
5l C gaelid ()35 Jaas of (Mathooko and Kiniiya, 2002) aas (8 Jsaall) il o sl (il %2 o503 gaall
casmsaall @lsii 5l e Aol C el cufie 50 2 g geall Cuiligy bae saldd OIS Cua iliad) ddilal) sald) g5y
claiidl 45l e Lila o geall Cuilig Une S5 of (Masamba and Mndalira, 2013) Whal ) gl ¢l
Lalall sadiead) Lpuldl) Claalsall 3 L) Hlid) AaadaeY) 51 (e %50 laiay Ji 505 caendia) ) i 260])
Cudliay Uise %0.5 = Lall dlalas o} (Mohamed et al., 1988) 5 (Kasnazany et al., 2017) aay .43l cililiaally
2534 il Ve 30 08 a5 35 5350 030 o gl Cm «uans i) (e lgina 5305 ) 53l i
Uy sl sall Cdlinlive 1S5e of A (Embs and Markakis, 1965) il LS L adaila 50l i) hendld Lavie
Catladl 3)pd sty Sl Joid o il Taaiy Cudln e sy G ey Aalaa) Ll (8 ISH il e S8l

LS sl LS e aa Lehaliy) A e Al idaal) Cilisa JC8 i )

a3 Ll Lald) cpdisall B Aalaal) g3 5l

Artiall Alesl Alaedl) gy 5l a8 55 Ll alall Jsdll o cppaall 853 Ales 8 Apal) LAY il el
aadally sl Cum e SLEN 3L s e Y SY) %045 %02 sl il Uise Jslaas Alaleall LN il Cum
Sl o e Vs e %2 dliind) (s Jolae dabaall HLall o a3 calgill Aab (e Ysd JEY) S Ly
DLl pe Yo JAT S LS sl Al (e ilinlin Qe Alalaall LA (h0 Yo JaT i aliilly als (g Alelaal
D pan calafin) ¢ sanl) odgy Aleleal) e Il dumgeall g L)) A axdall Aals (e %3 i (e dlabadl)
e Vsd J8Y) cuilS s 2l Anjaally sale 5L Alelaad) e cilipall o Jansd L pall 5538 Aless A da)yy Alaladl)
D alaall Al A3lae (pal) 8 Alg b Ll lealsd S s clulall i Gl 4als
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Alsall g Jielas g Joa i, Do ) el el s Al pailadl) b ddlise leS O e il

laliiiu)

A pe Bale (g5l Leaghig Jadh (danll e (et ey (2LAN) 2l A58 ese3l LA SleSH Sl jax e
Sl 3, 35,k

sl Aals (e Yo il )il als (g Yoib el culS a8 @il ey dlelad) LN o

Gsime xS any ol Cua (AY) Ol pues e %4 385 a g peall Cuiliy Ve Jslaey L dlalae cisii @
e ey a3 SO sliaal) Laliilly 2SN <pkdlly C ey dnmall GlySll cra IS cra L) (g5t
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