O

<N

“‘S\

G, = e
%, e

s 3 (peedSly Jolo ) ) (ol (L ) Oslall e Sgtene Lad ALl ada i
Bl Gl ef 53y deadly A e s o gl 3 LSS ke ebally (b)) ey madl
Oolall ol S5 (3 (meadl wlles a) i)l luie e Ol My (b il bl j2ey ded)
polall ods myii Bale] 3 wldaal) oda Jao o5 Bme oz Sy plb S ade O Les i) el ol
o) Oy il 5 ag wsrad) e e gl die hally () adll e Be T4 s ¢ L adlasl) il Je
odn it (gl olansVl Ollas plasaa) ¢ &l faby deandly G301 oVsanl (Cabaudly daud) (pld)
[elmde 171251512 (15.97) ol esdll jmilly bl cad) o IS 5855 0L il gl . olial
o plerakS el (13.60 5 11.28 (10.52) (Lol s (3 bapS 3)lis el 0l (UIsd) e plmshs”
EUV o Wb i (el S [elmgSer 254 ) il madll 3 ol s S5 e AT e
Sl 3 ppeslsly olofl (paie 2B S md (ol oy Koo 252 ) o all el (3 o370 AL
Pl ok [ol g Ko 0.00034k cdlly gl plaza¥l Gllan et Gstns o B o187 20,0
15U o A e 0,012,

Badi e Obstntige rmilly podl (U il b S ) ) fas ) oodsaly bl Slkes o
Lt Ollllge dpondly 31 e ST e (s o ol shST/al ke 30.920,4 4.521 (23.56 (25.06)
[olmks 3.859,5 1.112 (4.727 4.626 ) (Ul sle buwgzaS i s oliall ods (0 (s52n T e
Bl (3 ade ol Las (dpedly 331 e JS7(3) A gylll bl S5 (3 AR Legis g W () e plaghS
TS S g ) e ST el Y063 Ysomge sromaedd Y072 4] plouil) 9033 o it S5 #5153 ol
A 3 agSH ey

O 5 polall oda oo 2180 a2 5922 e mnadl Slles 1 Laladly 30 id) 280 o5 Lo alsny

2 Wyl ke b WA obal) pae Jo (B w9y el olebiall 5t (i b e

E. mail: www.lam.edu.lyagssy als

73

w4 f - o, s s s . -g%:
agac W) dadlu g g.’ﬂé.d\ M Y g.dd\ el ‘gl S W
- 2016 52558 17-16 b (A3l jucaa T
Cra e B Axl gl g g okl g culiall zadl) A Al jualial) (g Cil gl
oudl b Adda Gallas
‘55‘2“ ada JLAQ cA)»:m iu\ e alla
el sl Nl sgadll
uaﬂ-d\

i,
gy



&

—_—

I

x"(r |
4.

‘“‘

[} 1

[,

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

y

it o

9 e Dbl suel (a5 Slall Sl 0] o 1IN dvally Bgdadl WL dayyy gt asd) sl
AR SBloYly Glesdll ghas Slules T 13Y aJsY1 bl
bl el adll il obal) i L) SIS
Leadll. 1
i S (Trticum)' 2 Sy oty (Gramineae) iledl ) ) oz o gie ol mad
G eV ) sy pae g1 (g e Y01513) ICaus B OV 1 ded) el B e
O3 oo Y02.52)nkly (oggnlly Lidl lam e s L5 oo ) 05Sase () Oj9 0 Y08582)
A (psenbsdl (eI cpgasal) LA(Y02.3 U] 1.3 (o L)oslall s site Jo el g 5522y (3
o do cadl gt i (07 1530 3 s 155 B JN) oball sl Blo) L audly i) ()
(osn) g sl slae oY madll Jyis el imsS ppeslSly plo)l e Bmall lall Oslald
.(Hoffmann, 1996 &Hegeus 1985 2010, ~L..12000 (1.2¢2006
sk S Ladl 3 dnd ) SUSH i ol (oY fold ] Al 8,8 28T A madl) Jga2
o Y052 35 gl 0B Lwsdll By Jum sgd2 U el o8 e ciald) Joll) (3 Rols L) (3 patd)
Bl Jgll o dpiall 3 Bl Bt )l palall gl lnmie (59 ¢ Ml dmall e dglell 241 ool
LS s Sl (3 2050 ¢ LTy La Y 2wl bl odn (2%075 .60 Qi 35 Ls'(2006 ¢ Lose)
o) A (Y0AT) 1S 35 b i ool JE sl Codl 0Slgre Bl Joll O e 9095 I O
(The wheat initativeve. J) @sies Jo sl sl oleaS (el p %027 52 ol Gales . bl
sl had @ (UBdgrg Lgllas (Sgmn oo ASTT BRI B3l L ly ool el 33 5] o0 Je52013)
(bl el (ST Al e 36 Ladwge Adlonl) oy adl)l Sldae e Beget Abuly (pUH madl) Cadas
&5 oF by 82 Gl el dddlly (Jdlly ekl Cllgs e alade ) sy s tanshy sy
B e Aosaty uetd) Sl e dege e oo bl o)) Bl gl 3 dltadl) )
o JB Sy ollal) Jlamna¥l s cisling 8302 Dlivlyey ek mad 33> Jo Sl Slially
oS Bl ) B o) mys sale] ] 85,80l (35 Cae LD el e OB LUy ik 35
AV bl Jam L ety 83y oo o) ol (3 (Sl ¢ SOV L Jandl S gl
o L 1ag LY S Jamiy 51 s sl omlall 0 gy S 1 8 5550 gy Ll 3 el
wg Lo gy (OLY) Bda (3 Lgre dlann) pdeg lialially Oalall (3 diedlly doldl 2510l joliall e sue Ol

Ogdipmy O o %080 o Jawald) Jodl (3 Azl LRl Jam jee Law) e 2Bl Ll ety

E. mail: www.lam.edu.lyagssy als

74

a%e:?:\

%y, s L

A2

i,
gy



I

R
4.

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

Pl
£ L)
4

it o

3 BleY) Vg 2LV b ezaly (Kamar, 2011 Hussain etal. 2013)) cbj)) e bl o2
ai $Uis (Bain, et.al. 2012 ) 0slliS alea)) joliall tpasd) axy Joge dgdad) oliall o) Ol oda
Jally SboYl o bapdge Sl jseb Jlasl ] o S0 31 e Slialadlly =Sl e 858 2aS”
3 Jelsly JUbY wie ey S dleal) LAl e Jaen (Kumar, et.al. 2011 ) 5ol asad)
e OS] pr Osils 2 ] e Al i (T )omelas ] BLEYL (liflly 25lly k! e JS7 o
Bain, (et.al, 2012)a.l Joidl 3 ool pls o tmy (s Ulge sl 11

"mes WSSt e y(Taestvum) il oSz 0 gl asg)madl 22Y ki
o tdgonly doadly 1) 53 e IS 2 Y el T Legle s @ &N a5l Lk yS'( T durum)
B3LeS e 2 wleliall e ) sbezelye ( Hoffmann, 1996..2000 cas 2006 ¢ Jose) Ll
J 25 bage ol lgraadd SR Laadl 3 bl 0sSage ety jaie S5 iladl oda OF e 39dle Bl
i)l 3 ol e Ol s Je G OF o8& Ly ¢ ool Oldes oy dib e 3810R) oliall e Sl
oda yle Lo gage Ll dagl) bl ol e OLGHI s e e Osigl) WY OIS B adey s
A Lo sdl anl, )
Codl @by 31gh1:2
i) o Byl o (sdly sl (3N Lagdlsine bally (Sl s ol s 0 s 144 od ¢
Sl Sl S e ejsn oedan IS0 e 36 Juns S ehlb 5 1a( MYl o laoll a2l
Cngy flys Al (3als) dall gl 5hST3-2 ) liall sl L dae IS0 56t 43 (S 12
plrshS 4 L SR o) o) o ST
5,6 (Puchyr & Shapiro, 1986) 15 .0 weasaldl aibll Cos Oslall (odsnly liall slis) da,
L35+ (Atomic absorption spectrophotometry) ¢, i) jolam¥l Cllas pliscinls dug,lll ol
ol Ssiall veadl) SlamY) fbmtll 25l cwiasly(Shimazr) a5 abuly aall 3Lt AA 6800
(T&13) Sls sl wlaw sl ciygdac SAS)(aby plaszatic CRD (
sy mild). 3
.',.y;.a:l.(/lj e 1.3

B gyl Slaall o 18 Obc Lagdlyiy lally (gl el i) 25038y olio)) Jld il ol
& sl (Atomic Absorption Spectrometer) )il jobaze¥) jler ot Ssion o Bl Sl

5enlSU S o de 0.012 5 ol sk ol s Sr 0.0003

E. mail: www.lam.edu.lyagssy als

75

a%e:?:\

%y, s L

A2

i,
gy



“;\
>4

S, =
gy,

(4

e

T Aadlag Y bl S5 alal paigal)
2016 »5S) 17-16 L chbm.n S o

g 2.3

33.24) k)l il A 3 ooty jarall 10 e el O (o mlall 0 adliy madl) WE ils Comsl
s ek ol mde 16.88) Clall ol AlE Ldige el W1 S mo Ugins il OIS glly (o) mskS /ol 2eche
el s Aed lS ey (plrshS Tl amabe 5.33) 33015 ek /ol mike 3.919) dad) & s 4 203
(PlmskS Tplomde 12,43, 12,89, 8.78 ,12.55) (Lskasbly pibl) (15 lly lall) ey ol 3 Aoy
(PrskSTplmeke 15,973 5 10.532) it e cresill ple Lvsasy , LI e
(& Tprda)omlell dolon o s 1 e 3N gt o5 Lo g (1) g

Ode e s okl e
12.89¢ 12,55 ¢ RETR!
12.43€ 8.787 P i) ey o
5.33F 3.919F (383 - ) U
33,244 16.888 s

D01 e s tgnn G gz g ¥ s 2 (3 s @) ol gl
el 3.3
1719 (il w30 Lady (plomsdS ol mde 29.93 (bl ool il (3 Sl e Aol il
ol ez gl ol 540 dadly ok ol meds 4.09 53101 8 oty s 3y (ol kST [pl e
olrskS ol m 13,135 10.04,12.4913.32¢ sy (o blly lall(Ciadly sl) oo & 2o gz o )
s e ol sk S o s 15,1173 11.280 e sill ple wvgzey , Lisdl e

(@ Tpmbe) el o on gl s o 22U gl 05 s (2) g

Sl g o e ok e
13.32¢ 12.49 € P
13.13¢ P 10.04 el oy )
4,097 5.40F (55 - ) 5
29.93A 17.198 )

P01 st o Tugine By Lgi g ¥ doly O (3 S ) Ollaw il

E. mail: www.lam.edu.lyagssy als

76



r

e,

LY Aty (AR G Y el pad3all A
2016 »5S) 17-16 L chbm.n S o
ol 4.3

2.202. 2.535) (s, blly lalt (Cikaidly slH) el & Alagie ol ool OF o) JUE 5l |
5.120) bl il adld 3 aad el oo Lo, Jls ) e (s LS Tl ande 2.093,5 2,174
e 573 A BT ol Ll (plamgkS fpladke 3.921) ol sl AW L (kS ke
92.545 g blly (Lol aesy maill ple Losisy cplrshS ol ade 1.521 seodly ol sl ST/l e 0.702
s e oS el e 2.522

(& o)l dolon o sV 515 0 32U ool (08 agie 2(3) s

G peod o ol o=bll J=ls
2.174P 2.535 ¢ RETRY
2.093P 2.202P Ciaidl) Ay e
0.702F 1.521F (68 - o)
5.1204 3.9218 W)

P01 g o Bppims B9 L g ¥ oy B 3 s 3 o gl

il (5.3

el il 1y (ol kS /ol mids 36.97) (o bl il 1 & il s gLyl fbod) il oy
4.88) seu ) 50 (e ok 2.83) 5l e LS8 el (plomy kSl mie 24.86)
¢ 11.57 13.12) alasze (g, lally ol (Cidailly sl ool (3 Aol ool Ol Lty (plr s/ ol mcds
17.137 5 13.60) s blly Lol aesy meaill ple Lowsitae L5l Jo o(plamsks /ol mele 14,13, 14.62
N

(8 Tl e o gl s o B ol o3 o 1(4) i

b S okl J-lps
14.62¢ 13.12P RETI
14.13¢ 11.57¢ Caaill ey pea
2.83C 4.88T (355 . 4) B
36.974 24.86" Bl

P01 s o Tuginn 3o Lo g ¥ ol O (3 Hiss ) Sl sl

E. mail: www.lam.edu.lyagssy als

77

W=

J
_y/,/
!

y
i 3

R4
s



J
,f/, 3
!

g7 .44

(/ 438 Y) dadl g (A1) U J oY) palad) jaligall W

© smiraaas o>

—_—

2016 »58) 17-16 busd A3) paa

L) lall 5 il i) (3 sl ploed) (L) cbdd) a8 st e bl e 13 1(5) g
(55 ombe)(cresd) (3 poliall plall

Mn Cu Zn Fe Gad) iy elall e
13.87" 2.354 8 12918 | 12498 ) il
12.85¢ 2.147¢ 11.58¢ 10.84¢ e oy el

3.859P 11127 47470 4,626 P (335 4u) W
30.92A 4521 A 23.56" 25.06 A e
9%72.2 %52.7 %63.2 wea.g | e
ESR-EAISE JEEAw

W01 st o Bugine By Lgi g ¥ dnly O (3 5 ) Ollan gl

(1T oo ) lelly al e gn el & spomlly Aol (U il (sgnd plal) Lo il £(6) 5

Mn Cu /n Fe oY)
13.60¢ 2545 F 11.280 P 10.532 P hal) ol
17.1374 ED 522 15.1178 B15.973 (S el o

D1 (S5t e Bugins Gy Lty ¥ dmly O 3 8785 5 llaw sl

lagdlyis g alls Clall sy el Wlis o & ety ol (spaie o8 OF Lels ool lall ey
o 8 Wt pLE) e Jy ey il (3 pasandl ) jolana¥) Glbas ed Sy o0 5T 08
Rl 2holsl) (3 adlyis madl) & (plmskS fplmels 0.27) psenslSly (olo ) n s o) 55adl o il
23ee3lSly ol ) (Spain Blan Lad bl o 2y B35 oSy () Y1 ()
nggﬁﬂ;,ﬁ:uo\f&u\kyoiwbaagxow\@u%m,@wguwp "]
S jLally (ol Lad) dmb S bl madl) (3 gt pis U] Gl olles O3 g (O3l
JEL i) 33 b (3 oY s oIyl e sV e Gdly B30 e IS slaily el dayy L ondly
3B 5 e Legady by 3301 3 bl ada 55 51 Sl s ol el 3 e OIS B 530 3
W25 0632wkl jaie e ¢ %062.9 Y ai Q) ol g3l oY bl ades 0L sl Ss Ya

& polial) med i) B ple Lawgze A ST AU B 3 gt B)lie gimie N072.2, 4 %527

E. mail: www.lam.edu.lyagssy als
78



&

—_—

x"(r |
4.

W=

1

[,

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

¢ 43 o (Cubadda and Carcea 2009):653 b s s a5 gkl 085 062.75 anhyll Lok
Oslall dd ) o (061)(Saldamli 2002) 4 (£55%64y u=%62 | A£%51) olall i
ALY ) (3 5392l
(Irvine 1978)s53 L ae iz 1ag cokall madll o 58T (glall el (3 i)l 2 OF Ll 2yl iy
OF LS oMsaally cpmdally Calaidl Sldodd b bl peadll O Bngling 2000 ) (5 O S sa,
Miag chory b 3,00l (3 0ol el sgmg U1 o (3801 o) il (3 Leolidly ) (3 juoliall s o))
©alin ddall oball a0 (Jlanwei and Yong 2008),(Jawad 1991) x S7655 b ae 3in
il S ol AT il ey odly Wl dRD (3 S Leedine Ohy ol il S Y1 T
Farinsan and Giurgiu ) sasT Lo liag caeon ) 5,080 Jo oliall (ssmmn glis) I 635 Rom)dH 5l
(2010
ioM1:4

e e Gsten o 1T el gl Sl i 13 0L sty ol )l L s o
(ddl Sytas (3 dugins B35 wdrg Leww ((Atomic Absorption Spectrometer) s, slazsY
ol A xS 5 c0pesdll G Aol St (3 usine g8 Aoy g (s ally bl madl) G mlly L)
by s Slles ol L madll 3 Bawgze <Ol (383 /) mll 3 ey I Sdry ol
L B 3 aial) A e mie %072.2 5 2 9052.7 (25 9%063.2 g %062.9 ais ) e
S Lzed e W s,
(Ol d1:D
Jole sde G e ool Sllamsy gl laeV) (3 ds b OF JU s 3 addzes aulps o e oz 11
Adlall B3 o o madll ey SISy (odall Sblglanl (g osl) Bssc all llsland e (Cagland)
B3 ! eyl g ) o Bsb )l (g5t
@35 U5 O (Caladl alas 3 g e 0 oy (oMl s o w30 5Ll aae OF e uSTRI (g 2
UG8l s gLl ) (35 U el m Bpmnall Vg 531 5950 )
SLAl gL e bl 5B ays ISy (ol plhdlly plal gl fais Eut auhll oda o 3 awsd) 3

(Sl oy lled)l (B ) 23

E. mail: www.lam.edu.lyagssy als

79

it o

L
S,
M
&

%y, s L

A2

i,
gy



LAY Al (A8 D J oY) alal) jai gl W g
2016 555 17-16 bl &) s e
(s el e Sy (bl ades sl dyye,all olall Olus adlad daddl Jol om wlole @ L 4
92 o8 (WHO, FFIL, Unicef) aJsll oliladl [z of lugwe ol modll b gl Jgls a2y
gs ol @ edsdlly bl el 35 e s
o LR
Obs . agdly il Bpdt s LY L 955.(2010) o 5 ochugy g s 8 o (bl ]
264237 05,0
— 357 (95 -89 Al e dysed Bypadl dmslr Addll ol (2000) a g cinedl us 2
368.
e Sl Bylall Blise el d01y) .(2000). & e 3
7d - 3B ed (231) W8y i)l Aslell ddelsht (2005) Al lakly Slhslgell byl SL 4
A L il b e
doY dndalt ol e 13 Dlygdan AR s (2006) 6 - (JAess -5
7-Cubadda, F. andCarcea, M.2009). Effect of milling pasta making and
cooking on minerals in durum wheat. Journal of Cereal Science. 49: 92-97.
8-Hoffmann, F.(1996). The role of food fortification in combating micronutrient de-
ficiencies in proceedings of the workshop. on micronutrient deficiencies in the

Arab middle east, held in Amman, Jordan 27-29 June 1995. 23-26. F.A.O. Cai-
ro.

9-Igwegbe, A.(1990). Effects of Oil Refinery, High Way Traffic and Treated Sew-
age— Water on The Level of Lead and Cadmium in Fruit and Vegetable Grown
Within These Locations. Master thesis. Fd. Sci. Depart. Faculty of Agriculture
Tripoli University— Tripoli. Libya. Pp 23-40 .

10-Irvine, G. N. (1978). Durum wheat and pasta products. In: wheat Chemistry and
Technology. 2nd (Ed).Pomeranz, Y. (Ed) Am. Assoc. Cereal Chem: St. Paul,
MN.3:777-790.

11-Jawad, I. (1991).The levels of Trace Metals Contaminants in Wheat Grains,
Flours and Breads in Iraq.Australian Journal of Basic and Applied Sciences,

Amman, Jordan.6(10): 88-92, 2012.

E. mail: www.lam.edu.lyagssy als
80



$20&0a

£

12-Jianwei, T. and Yong, Z. (2008).Mineral element distributions in milling fractions
of Chinese wheats Journal of Cereal Science. 48: 821-828.

13-Saldamli, I1.(2002). Metallic contamination problem in a pasta production plant
Turkish.J Eng. Env.Sci, 26: 361-365.

14— The wheat initative. (2013). An international vision for wheat improvement, may,

2013. Wheat initative .org.
15- WHO. (1977) Lead : Environmental health criteria . NO .3 .Geneva .
16-WHO .(1984). Guidelines for drinking water quality. Vol .2 . Health criteria and

other supporting information .Geneva .

E. mail: www.lam.edu.lyagssy als

81

A3 Ladla g IR Sl O alad) pai'gall w17
2016 »5S) 17-16 L chbm.n s o>

7



—_—

x"(r |
#2588
W=
%
g

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

y

pland) Lt g o S0 TN b AR (ol (o o1 A g ) g5 el

058 dos o e
Al 4 el Zaalall

-

oS
L SV g aW pgghe (3 g 55 o pad) ol Lo lday claline (3 S ) Agaid) Wil a3 psgie dn
(I eIl e SIS s L al) ey (6 S ey SR Wy il oY) e Eudd L e il
3y @S OTAN o ool Sl e el (3 @8 psgie of V) allaaaS” i aa SR a1 psgiag
D sa o 23T o2 0 daabl 0 ol s g i) - Qo J8 o 3 sidl oY) B by
s 0] Jr P gl ag ol B Dt o palis s o e sty iSRS 4,y
B 3 a1 2o olall e AR S5 T 1l 10s et & gty JG 3k s s B ol oY1 b e
o e o Dol e L D iy 0 1Te ) 82 2 S0 anll 5240 J6 A3 s
sz o b OF (Sl o gy ¢ MR a1 5008 Glas Sl gls &l L) e U3 g ¢ SN
e Ll & 334 ent) 3 o Lo el Bhae Sliles U 25 Lo0ls
& A b Sy A L e e ey ) R Lol Ol ] 38 B el )

RS B on 3 (oW ods Akl Zhedd) Skl e deget Gk ) BUE LS SN RN IEVS I VPNV
ol Gl Sl sl P e mazsl 3 o)

Y g8 B oIs DY) e izl 3y blanV il medd Byl sda (3 Eo Ul a1 255 s
A el Loy blanaVly ehana¥l s JYs ey cigden)) Blank Oy Lo Lp il Eald) blual & S
s Y1 g Loalll e desest
—: iyl Aol oni olaef o A oY1 OF - Sy Y1 Tk

ol oy O3 e 1T gt e pdeabl el 108 S5 A B 2 o 0 3 0T w L 1y

o) ey ade B o sk Ll T allasl Lede psk &l SN e g ead) sl e deadl oda OF ST

104 3 WV s 85 ) sa -

2,157 — 155 <L ;80 5 ) -

3,126 4N 5 Al 5y g -

4117 1 2) QA ASAY qalall ¢ (b il (343 /2) Sl il g 310 las -
5.4 3 W) i A5 s -

E. mail: www.lam.edu.lyagssy als
82

=\
“‘T;\

! %&

I \ Si |

3

¢, e L,
%, s

it o

A2

gy



O

x"(r |
#2588
W=
%
g

=\
“‘T;\

! %&

I \ Si |

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

y

O e WGty 5 oie s (3 Blas s (3 T (Sts ool

Al plas) gm Mg Legde alail) 1] Ll w1 deadl oda e adgd) Ts OT AN 3 dend) e 85 oy
G Yols B 5S35 & LGSR 1w b W L DD 2 sy LI T Ul JB (Y
i Y 1 g iUl JB Wiy 3 L sy WS e oy (D 05305 8 870 0 sy 1550
Ooizas WS G Sy ¢ A 0 60 4 SpSS o e 135 ) L s
a 155 V5 2S5 U ot 2 Wl Ju Sl il oY Ly e ol e gt B el ol e
o5 e e o sy (PDjug VL ) syl Olaleh) (O (55 38 b e o 1 b 1K
pdey Al e 4 BlanaV) o cad i LY dm ol o Ak gk 4l e 0ds T ilgte OLalall las e 09 il
MDile o) S

S 3 ade Opladlly B AL) 5old e ) ade I L biag U 5 U el 0L g OF e Sy

ZoT o 4 L

el SiK

V&) 15 Y5 1 Bl et S B 18 LI BT g 0P 1 Ul By e 8 allly Syl oy
s M oslast 13) Sy M mall o adl il L) n BSUI ald 1ty ¥l (I G d) 24
(P e s G S sl ) 8l e iy S bl U S8 el b Lt (3 sl s ale
o O OY ey (gl LYl s ) el LY s DL ey Bend) Tl o 3 0T O
HUlas g B ordl J6 LS s 5ol Wbl e ST as el 591 U il clag)l b odes o2
L sl 1ogably cab) sty amg cad b ¥ ) et sty (1O s 13 g sl 8% Y Taes
D" sl 5T lgrols g 2l i i s ot 1)V L e 6 Ll alide
JLdl oz o) @l s o BT el 2 b ) plhaza¥l 32 (3 s Y plaball plisYl O]

Sty plab e Sl 2l 52 s Readl 3] el S ) aniad OLSYL B My le] g2

6.(574/4)]2346 s, Cuas [ s3e A (s [gda il -
7 8 :Uf}“ ‘)leﬂ‘ '5_)}“_
8,114 3V ; Jaill 5 gm -
9,112 4N :daill 5y g -
1156 [3) O saadl s CSI it (g3 skl (1207 /111 ) QLA AlSaY aalall ¢ ula 3l -
12.(1447 /110 ) ¢ S il ¢ g5, Ly -
13 37 490 Gl e Y15 ) gu -
14123 /18 ) Lusiilly sopaill i ¢ gile 0l -
15(1123 /18 ) nsiill s sl il sdile il -
16, 8 4V 1ol 5y gus -
17(19/17 ) nsilly yoadl ¢ )sdle ol -
E. mail: www.lam.edu.lyacss™i s

83

oty o

3

A3 Z
< iy S
%5 NS

gy



=\
“‘T;\

! %&

I \ Si |

¢, e L,
%, s

TN Ay HIRY G JoY) alal jaigall 2
2016 »5S) 17-16 L chbm.n S o

A o3 S D0l e e ail Gyl pailly 2 Oy Jldt el 3k o oS
Jedly Sall e olsz 5Ty wat sl VG e 3 a8 WS 0,85 ok s s il
L0 s

b A eas 1930 b Yois A1 S5 G SR JLd) sl e e o ) i s 0
Vol wad a3 oS0 0T of of OOl ) Sy BBl ol gl @D 40,005 08y 28
dl oo e S ) BU ol ] 2o oW sla) e oldl i fosslll pla) s Je i
O osal ) JWls 8 ) gl ledly sV LS
— Led dy Spdle ol IR o ¥1 4 (S opad] O ) Tk

G ART B30 T 135 106 et & et JB 35B ¢ s s (3 Sl ale onlaf 583 il s Lo sy
e Pndl hs B il ) el 2 30 2l 18 a0 36 20 o3 AL 26l 4T 25 ol
Y5 Joy sl (@) i ol s L o ol e Y1 g 280 L el Sl 1Y)
Ly LAY e ) et b et 09S5 8 Lol e oY @M g8t W g SR a3 e sl

ade ey dy POl e ) (b U1 Jigdly Tl a0l b Jp) Il s L sl 0,5

)" JU Lapd 095 latll sag B3 Bleol o o5 Garad ade Js Lo Mg oY1 ol b L Y1 52 L)

1w 5Ty s e Lo o) 0F 59y W e DU QUL JA e Leblas 3 W cOogdbl e 2 ds (&1t o
I3V Ty ods clss Loy o Wi &

i OF ) el cogorg Lois G5 (o 28T ) cond S oY) WS 332 L @ B5TA) Slersd) O]

G g2 S5 0 36 amig olib e 5t 2] 2k b A8 350 dlr 3 3 el Lo Uiy s a Lo OLY)

vg OB sttt 122 54 6.uu a3t 56 e ot 06 o wuleg s Wiy ks 2 S & a3

Sl e L gmy sl e Joo o Lege Usys Sl 8,05 s g (P8 ey 00 24l 2205 28

18107 oo btV s O sSI ¢l dala-
19 1349 dasa s gm -

20, (1164 /4) gl jalsall ¢ A -

21114 49 ;:Jaill b ) gu -

2232 - 24 LY e B ) g -

23,91 (a edyjlima AU Jal e IS -

28 126 4V 158l 5 sas -

25( 117 1 2) A ASSY galall ¢ oo (343 /2) Sl sl o510 i -
26,1344 /2) ) i -

27 (1182 /1) Jsall s LY anli 8 ) all alad juud ¢ e lad)-

28 61 «60 Q¥ 138l 5 s -

E. mail: www.lam.edu.lyagssy als
84

gy



x"(r |
#2588
W=
%
g

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

y

a5 OB cadlsg and o oniS) Sblsdl 0l Cgpo e o T e ST )l sk el e ol
Nl and 3 0B (sl 4kl O aemls
18 20 G 0B s Jsk Lib Y 065 0 (3 (IS Lap A el e 5 Ll ity gt 0T LS
ODEE 5 Ean J88F ¢ 5 bl g wnile dady s sl gng T L e 0 0y PO 50 YW o581 3 &
. Bl 35 ouads 6lg I I3pu2ds pmd AR 0¥ 4l ) cCI) T d)

(bl e AAT 5 T 15 108 o &5 om0 305) M b e & i) o) b sl Liag
L) 3lis sha Lo Ly comadtl oS TLal ald) o OF 9o (b i n Oallall” 10 wie Oy Yigw 6T Lokis
23 07 ¢ pall o s (ssind ol 3] L) OF 1 sl ¢ ogmg m aie Olsly cleadb Jaall Jou Sl g ST
U5 ws e Al 0715y ¢ b i sl alal § 5 Cadl 4 Lamy LT Al O30 ¢ cpall) OSST o s
.(32)u :JJ_) R L;LC \)JL{

ah s 8gpn o W dgidd L) e OF el a3 e e SR ) i 0T S La ey

U BLLT jsbag ol Sbls =Sy aalize¥) (3 oS 31 4 LS ey ST e U gl 3l bl olsl & gz
2 oo b OV candl uSTlsg axed sdons Al cleal =3y Ll 3o e & g Uy (b 2378000 0 0,
el e W BUL Coadsy WBLLs el Lo OF ST class 4 gl e 0 S (BULT By Wl Lo
33
O

Aaud Jfbn&.s a3 s Sl-L QLM.’}“ Jleiit ps L} (e 3.:5\.{.5\ 5ol }.\}}7 Ol szp-i dg> o9 dg o0 Jia
wld p aSE e b amy ST e glasdl oda o 3 pg B b o Amglinnd Sl oda ST ¢l
Ll ey cadlo (3 dall s Uy bl Y Dol 815301 el (o OLYl gllazd U 2318301 U1 35 Yoo Lo s
& el Bl ol e i 136 RV ek Jusb 3 sl Lews PP E25 50 Bl d ) ey
OOzl Tgetls 35l condly clowll L 13]) 158 b (3 dadl Wis dleln el Wlaly (O "sls2T fas

‘(37)"C}&’J_\ JL«; uLmj a g_,J..ZJ\ Jb&.&\ o 4& U. d{f J‘i)-i L..S-U\ (,[&]QH w EM\ 3-‘5\45" C,\g,-u-\ I w

29.(408 / 1) «ala¥) palas caill (il -
30 169 ¢« 168 SV 3 ysll 3 g -
31_ 42-&\ . &M\E‘)y -
32(343 / 2) saS)) el 5100 -
33110 ua el s Lnall cal e, sl -
s 7:9(21\:C).5J\'5J}u-
35 (1433 /4) Ol s &Sl ¢(ga ) lall -
36,261 (o Aag A3 o -
37(46 / 5) cplue gnaa o 555l & o 55 -
E. mail: www.lam.edu.lyagssy als

85

2
Y “T'@-\
0 %
] \ P~ 9

3

[P L
%, o

ity e

A2

gy



<N

M

(}_ LMV dadu g gjt.'ﬁd\ sl S Y g.dad\ Al gall Yigk,g
2016 58 17-16 L Al jaa S

FAU ) s OT BT e g Sl Gl Lo g U3y (a0l Ll (3 i) Al leln o Jay Lo Idag
-l g gadtly Salal

pde 1) "OLSY) OY B3y (i) )l Y g5l i 39,0 s29 ead) Slygall e (S0 B &) O LS
@ D Vly ki (3 asl e ik ade e o 5 pdad 130y (s &) and dy Bl o i d ki plh s 5 ssl)
oo Al bty OBl oy WSy oS oy S 5 O ¢ ade Bl e e Lo G ol
Ol S
A Lo B sy sz OLY JLS @my\ fe) & S W A (3 ) e 22Y1 0ddg

o A3 Byl alebyl e s s 3 (e ) Bl oy blad o ) sl )ty e

Cslsdly oSl ) s als LSTATAN LY
s i) o oy kel ISl Bl ey S VL e OF wls e b IS e gl £ eS Blas (3
L Olalally dendl Loy CLuYly L0l e £ LSl
= bl igteme S oY) 4l O - mil I Tk
Qo A 1,8 oslaly A B 1daE Vg (o5l o B 155D e W 3 0T o0 s Olad T )
o) S e e Lo Mg (M U gy sl abaad 3 0L a) st Ll ey O€ O A
4559 LYl Gl il 1 0" 1JB o Osladl 89,0 27i8 () plar V1) Olaall (o) ol (3 05l
35 0T V) calond e 53l e 4 S5 Ly cailoiy o) U] oy (sl Y] Lagliyy Bl may ¥ 350 o
S plazrl o b S cane il B3l o Bdse b celdd) IS e il Jead e 800 21 e ds
Dol e Y il e RS 05 Ogladl L oby o sl Jaad a5l

J> @Y 5l 3l gag Joll O )lnd) Jolad) 3 Jresly oleazdtl o Ogladl 1) 531 iar Oglad 1iay
65385 52 o s 56 o o) G 2ai s B s ok S o801 3 O3t e L o L s
G 8 A St piland 2ge BTty T G Seb G I Gl Gl (Y b i 52201 G
W e T U 5 Y

38179 e ¢l s Lnall cal ¢ga ) skall -
39(112/2) /2166 @by Euan [ & juinadl) SN -
40 2 AN : ailall By gun -

4146 dedidl ¢y gala oyl -

42 21 — 15 @b L s ) g -

E. mail: www.lam.edu.lyagssy als
86



LI
Sk
! @
B Lo

%y, s L

A3 Adla g A1 (e S5 alad) paigall W

2016 #58) 17-16 bl &) s
o by JA eV aln) s OF wle e s ol @O B e o BT Slergdl ol LS
5 U 31 apia 1§ g akti (3 pgp @ 30D 3 a8 36 Ha U D31 gk s a0 cld pag o) s
% 0 e 0 U i L85 0 ) e Y sy 0 2y O
o A 1 o 556 ¥ 1 5280 Y 55 Desy OO e b s S
Ol i3 8 by e 5 b o el O a2
S ) sl 1 N5 81 ot 3 LASTGE ¢ U 1 e s U L BV G 03 e
Ozt E£ D 5) 1512
. Al AV Y) ey Y LY IS el

2 G A5 B s g s Js L sy SR oY) 5iE T 0Lt s 8 5y wlomser 1 0)
(L] e e gl gt sl adlly sl 3l Ul it (OGS G BB e e 15T Ulasy
o STl L LS o B B L SO Ll (20 3 STS) et o OO il
e Jose b ol dagiy lelly collall o ar ilay Lo ng Bime o ((iulen b 250 U5 ) ol 3 yuad
SR

ol of oLyl e Lo Mg Sl CLH Bl 0ol plas) iw g Jaor 3l OF YL a1 s 228 ng
Sl ey Wb b 32 Crme L Wy (idly OLEY1 e Ol DL ada slag SUA) Y Ol
polie mo Joladl gad (il Ll ) i calal) Slasyl 6 Lo Miag 3l plnnsV g OLEYG esals
K W it Lo ) A Bleall a sl 05 ¢ asll Gkl 26 Lo lageled dl B 339 0
535 o3 sL2) e oS agile Ul 580 1T ol BT 3T 55 B 1 s W e s a8 1 ) (S
O, 21 01igs CVaSEY) Bpaidly BoLaBY) B oy gy 231 o i (P 0285 18 G Al B 1gi

and) Jlgol el 568 35T (3 ade aas Y @l FLall " alas pla gn @y S g (3 Ol L2

4316 -12 <Y raldl 5 g -
44 ( (358 /30 ) usilly yuadll ¢ sile ol
45 ¢ 7.1 Ay el 5 g -
46 ¢ 18 ¢17 V) yadlll 5 s -
470(139/29 ) usilly il ¢ sile Gl
48 (195 Y 13 il 5 ) gu -
4910 4V ;e s -
0(1183/3) ol alai ¢ eladl -
51207/ 2) <LESN ¢(5 pida 3l -
52,96 V) il e Y5 ) g -
53,28 e ¢ o) JaBY) 55 jalaall dygiil) Uil de gus o ¢ puslluall ot -
E. mail: www.lam.edu.lyagssy als
87

i,
gy



LI
Sk
! @
B Lo

%y, s L

(/_ 438 Y) dadl g (A1) U J oY) palad) jaligall »&\ =

2016 »58) 17-16 busd A3) paa

d) 2 086 U Eh U 08 3 L B ominill 30 Cole 3 sl 3kl e ol sne s

e & sadly O plast O LSO oyaig Y 245 B 200 2rag 1% GalT 2 361065 e Es
48 B able’ a G e gne W Jo IS EAL ssedll e ) gs HE A Lad) wliel ¢ OLSY)
OOl 3 otlyes 08 Iy imsis
(S ) (3 Jlaiy Sl A i 826 SISy S e kel OLWAL Al OF sk 0Y) 0]
Lteg 5 1a o Al bWy clgte 830tV 4S5 o)l polie LI 2 Bymeg il adn mo plneiVly

o sl 1o B bl ) Syl BB s 8 Lneg i) 04y plalall Cas L slr ) oY) Sl

SN

ODE Yy 1S s s Aasy b ies S5 Gl Wl Wieg s e 1IE 2 pY cis £
L Ugey Lo cplaball Gl o ol 055 Lo ad Loy Ly (OLY1 ] s2de 5 58 2V odn 3 4 el ol Vi
@ BT Gp pad) 2l ly 3 Jolils e doly g9 s Lolass) pisy plalall Ll (3 g 58 s 055 0F 35,
Ol ae ST oW oo ga Lt (Lapdy Rl cihuainall) ozl s plaball GBliol S s 23 LD
bl ) L Lol Job LS 23laV) apeidl 3 dll o I Ty )l |87 danws OF ] Lsedy OLEY) O]
G Bl 2l sl LA ] ol L aml () el sne gy 3l o rgalezal Jor Iy gzl
15315 185 8y e 10 U ook 2e O BT 2p8es 3 e O 1 B sk S Y1 3 lede s
Ao e s W L BT a8 e etie sl pd) i rele sl 1l sl G b S
OO S0, G 85 198G 2 S L

3 Pl ATy eS8 Al pld) =y (il ab slan) 2 ey Jonll a5 Lgridm (3 b (55 Ll
52 D5 153550 S Ul ¢ oy 5 4 oy () LU alsd LT 5 gall 1y cabinh 13 Leber
o Oy 3 093 gt S ) o) 129 L o5 331 0 OO Y L 6 o s 5
G V) e Wb sl GLaAL T ells Gy O a0 alasty 19l ) e SIS0 A1 e 04lSTs
@ pan 153 Lo o pky gebly Sl U] O3y 191870815 a5 ly Jigd) ) dr ) e oSO 30 52l 5

J_g ol 8 e )yu\ OLs (LgSH (,.@,:_l!— 2> LSl (ﬁ\J_ﬂb Jls & v.ajni_e S pdiaal) su>|

4210/ 8) sty yoadll ¢ sdle ol -
55 .. 95 4 Cal eV 5 ) g

26 -) Gl «AAl (41814

57.32 - 24 S 1pme B g -

8. 17 — 15 <V Lus ) u

59 - 197 LY ;5 el 3 gu

60(1232/2) Lusiilly yyaill ¢ ygdle ol -

E. mail: www.lam.edu.lyagssy als

88

i,
gy



LI
Sk
! @
I \ >4

%y, s L

A3 Adla g A1 (e S5 alad) paigall W

2016 »58) 17-16 busd A3) paa

152815 0 1555 15587 20l e b dls g ade Js G50 sl Ll 3L 3 spill sl 1dng (OD"aslf
LA Olsgr Loy Bl A Ly Bl do S5 ey 053 3,001 (D028 20T oz 3 1ylales ) o)
I psede wo Lol

Y 0g5 B3 e dexmg dagdl oda ] Ol Se Y 3 S sy o ) AY1 A1 08U
A Y e V) 2 WG s g 1526 Wl o1 280 s el 54D 1l W e 3
G 29 s 1S Bk Al oS (3 o Lt Lady olay plisly ol Gy oo JSYly (201 3 b
ek g ¥l s O (Lgidlst e 235801 sl e e (2 e IR (3 e 8,8 8500 0,501 OT, )
Sl olael 1 bl S Bl e I (50 et gag gl G e lly B LY1 e Ol
0550 33158 LS all T sl s ke 57805 alg W) el ] a5 sl 0342 Gl 3 Lo 388 gLV
28 ey sl Bsie T o) SASTLg) s o el oWl 0L Bl ey ¢ 2,31 3 el 5
a1y e
oo Sy L 1y ¢ SR Y1 382 (3 Aed ) Ol e Leharg Bgesd) Bl aog ¢ ) plexal OISTEA
G o Jeindl 3 Bae r s B L O A el Y ) eslily S L3 a3 pSld e sy s
Sis R S5 A% 2 ab F O G B Y At 3 agE s Wbl G g 0 06 1 W J
A Jsk (Oogat asg 0 B 4 B SIS a 2e b F 0 G B Y] 2 il b B
s eSS edlsa¥ly OLsVly Jsially esidly OLaYI Laim a ) e sl dlall Jodl 3 ool &) o'
spaie OF OMs Vs timlias andsy ¢« Slie sgb Lo Lot 038 L ISy ¢ Bdian 560 sVl odn o g 3 Lot
¢ g Y Bslandl ) aslo bl wisley Jlas dl Bpme o Sl Wb Lo (apsll pedlan ) AU L) w120
Cpi) BIST ol s (0l Vg ¢ ade oy pf o ol 8 oy Ay oy e e i 205 Blel s
M e =Sl ke — iy 4 sl Lo 013" ¢ jsile cpl Uiy (O Jgol (3 oy commal ) o1
) BVl Lol wgy Lol slasY OF e oy 1y (O ppanll g st g0 lagd LoV e

OT)c@@\éwﬁd\@b)ﬂﬁdﬁbwcbwuﬁo&gﬁbd&c&ﬁj\cegb:gy5dﬂiﬁ\gjjjaw.hgy

61( 418 /4) G A ¢ Il -
62 35 4,V : sailall 5y gu -

63 15 4V llal 5y gu -

64 151 ¢150 (a ¢eodluY) yuanill 438 ¢ jlaill -
65 49 - 47 ALV Caug b ) s -

66(172 / 9) ‘Q‘)ﬂ‘ e&‘y @\#\ cg..\.kﬂ\ -
67(207 / 12) ssilly il ¢ sdle ol -

E. mail: www.lam.edu.lyagssy als

89

i,
gy



&

—_—

PP

> ‘e}.;\
0 \
1

S, =
gy

AR Y Ay A1) S J gV palnl) padpal N

2016 255 17-16 Ll (Al puaa e
O (Y b e M Je Yy i g Sl Sl a i ool JB (O (s sl 05T
O Sey Lo )i mtes B lod] 1Y)
A6

b Lo s OF (S g gl o ples 3

oy bl S U iy I 5901 o alamg 4 03aly ) Les o psgie LY & AR e pgeie 0) -1
-5 Yly Ll s Ialmg SR gtel i Ssalod) Us sl Lo 13] g Eo3Lll £ games sl 5 pOLY1 O] =2
By ) S raddl 3 4 jentlly (Joiadl 3w o) s e SR 0 aiid 3 0T deel -3
@ 635 L plalall deni flomy Lgd iy Adliay BDe ) (gl Lo ad) Loghy &) a3l e aslaley OLLSY)
FEH (] dlos L pladal) s 3 Sizy by 0L L 0TA ol 2l 258 alis B3 ) sl )
xSl

Jlorzo¥l o s & Glog¥l e w81 (3 alamSho K6 Loy oV plaball olieg ol OTAN a2y -4
o adlss dod () ) ol OF Oty Olioy Ly Ly L alST 055 OF (3 0l oo (3 plaall 3LVl

b W 05 0L Gy s jlize 4

Gebsd) Ly iy Wlel bl 1

Q_>-L:.S|

el el

ol 5 i Wiy S0 T

G o 1 52 ) S o JSEL ST el o il e 0 sl et ol -]
21997 21418 (L ) (ol ¢ bl s ol

2000 ¢ » 1420 ¢ 1L 0l ¢ @ap ¢ gl ol dge ¢« paidly gl ¢ allall ez o jpale ol 22
e

ran ¢ gl sl s ¢ et ) (S T s ol gy ana QY ol 1 aedl o5 ) -3
22002 21423 . 15

68, 1757 &8, ¢(1376/3) ceadll aSa by ¢ pauadl 5 dlgall QUS calise mmia calse -
69_(63/1 ) ‘W\@awdﬁd\ﬁ@)y\ Cnl -

E. mail: www.lam.edu.lyagssy als

90



o

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

P

Vs

ANoY)
e
0%
Iy

‘w\ g_.,‘.'zgj\ Jb ¢ ”—wj\j 0\3:}“ WLJ é ))u\.‘\ P.h.’ [ o @\ng O.W;L\ j_j Qi.U\ QUﬁJg . L;C—LZ,J\

1995 (21415 c 1h ol ¢
21999 ¢ 21420 ¢ 12 hysw c3ims ¢ Ml ¢ Bholds dyylia Bt Jorf oo ¢ oS e 1S
AT Al pslYlg (09 2Ty SLa dal 332 (ol i (Il s ot kot s sl 1 e
(20) ¢ (Bes) O ey (gl S sl s dlgide gL

(ool JoV isge OT AN s § Ol palghl ¢ ol ez o o)) e Jldl) -7

SERETE

s Ul de dbaae 1 i (el o Gl (Wl de ) et B ae o gymland) (S
21990 cx 1411 (1L 0l (g kel S s ¢ asddl @ a1 Slides 1 LS o

cZJacJLchomca.:&LJ\Y;Q\)\M(M\ng)ﬁ.Q\M\‘Jg.cgﬁ.u.;w.xj\;;é:@y\

2004 « » 1425

a{e?&;\

G, = e
%, e

A2

it o

(ol oy ilaas it ¢ OT AN BUIT s o o il oy e oy wldl) et oF 1 gleas¥l el <10

£ 2009:51¢1430L « jar 51pall ¢_ols 350

0529 ‘:2 J..gj@iﬂ\ OgS9 J.g}.ﬂ\ sl Fli> e AL e o Dses ‘,_MLEJ\ j_;f il g edl 11

» 1407 okd (Saym cL}jJ\ g._)\;g.s\ )\Jc( .19(3) ‘L}aj:h

Cpan ¢ 3320 COTAN 1 2 ¢ Ml SLaYlg 8 polall dghdll bliadll degugs nl Jo o L 212

.+2006 « 1426 < 10+
1980 ¢ » 1400 ¢ 1L oS (3l 250 ¢ D) yguadl G OLusily 05N (Bolo dal> : o8
- ¢
S o iadal) S s ¢ Oty SN ¢ o et e el T (sl
1992 (A 1412 (1L 0kl ¢ o ¢ a3
)\“gﬁ:eu\.\,;;\;;m&g;‘ww‘Qgpw|rwwcb$\uwwsﬁf:VJw-IS
((03) (be3) () o g oll SR olm)
(el ol A e A2 e o L)
P et e 7 T ) s e (o ol b e n B 2 LS Bl e
21392 ¢ 2bc ol g ¢ g S L]l Tl

-13

-14

-16

-17

E. mail: www.lam.edu.lyagssy als

91

i,
gy



O

ALY Al g (A Cpadd J g paladl gai gl N Nl

2016 2581 17-16 L A5 uaa e

aladin) die Ll clalidl Gailad e (Transglutaminase) s sl

CRAN (e Adlide o

skl sl daals

bl

g el 3 (TG) (Transglutaminase) gzl ablldl o6 b auhdll sds ciugadl
) o5 ety Amnall 2l Slnlid) 250l ad) eiladl S (Streptoverticillium mobaraense)
ol olld (TG) g5l Gl .25 %0 8 aty dntas s e ailakt Ljlie ¢ Y0 (6 4 (2
Leailas an &)l Lalll Slddl waas day adlaSd ShLs Y ol (e ple [ 8dmg 4 ) 1S )
(o) slsb) lamad s dmgilll adlal) (adll el GleaiV) Jdas GlewaiV) deglie (ggndl i 1agl;all
@)l GleaV) daglie gl Azl 3 sk A ool (TG) gpl ablall Oty L o s g2) LS
e 55 1 NS ATG ablall slimal aidsdl oSl (3 jleai¥) Jdas Jo 355 1 e cmgilly cad) )izl
b Al Slall Gy Bigne Ggp 3gmy pde o) il il bl LM e 3 sl Olagtal B
Opts bais A il Je slae¥) S Y s ety ke Sl OV 4 ablll ndy (TG)
Al Sl atlas e (TG) g5l 46 e pmll laall o)

%6 o %44 i i jaiss (TG) gt aall bl olbals dleles 35500 U1 auldll coals
Sl ol 3 %2161 dsy iyl 4 Sladl 3 2is 3% M 25Ul G Jaladl e dabld) o

RS %8 & g géj\ Sy a)Ee s %6 CEPe géj\ a3 %10.21 Anizg D %4 @ g

Effect of Transglutaminase on the Properties of Ice Cream with Differ—

ent Fat Contents

E. mail: www.lam.edu.lyagssy als
92



O

—_—

o
=
!

Pl
‘“‘
2*

g

LAY Al (A8 D J oY) alal) jai gl
2016 »58) 17-16 busd A3) paa

y

it o

Tasneem Noradean Aboud, Aref Gheit Marwan and Abdrezak Ali Hakam

University of Tripoli; 2016

ABSTRACT

The objectives of this study were to investigate the effects of the microbial
transglutaminase (Streptoverticillium mobaraense) on the sensory and physical
properties of ice cream made with 2, 4 or 6% fat, in comparison with the refer-
ence sample of 8% fat. The enzyme was added to the ice cream mixtuers at 4
units / g protein. After the ice cream was made, approximate composition, ca-
loric value, protein stability, melting resistance, melting rate, fat stabilization,
hardness, viscosity and overrun were found. Also, a sensory test was performed.
Results showed an increase in protein stability, melting resistance, hardness, fat
destabilization and viscosity in all TG treated samples, while there were no ef-
fect in melting rate on all treated samples except 4TG. Also There were no af-
fect in overrun in all ice cream treated samples. Sensory evaluation results
showed no statistical difterences between the treated and non-treated TG sam-
ples. Therefore sensory oral perception alone is not dependable to evaluate the
eftects of TG on the properties of fat reduced ice cream.

In conclusion, the application of TG in the ice cream industry to produce
ice cream with 4% or 6% fat (21.61% or 10.21% less calories) 1s visible without

affecting its sensory and physical properties as compared with 8% fat ice cream.
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The Effect of growth regulator in micro propagation of two chili
pepper varieties

Enfishi, N., *Elmaghrabi, A.M, Galleb1, W., Abotheer, A., Balkier, A., Abuajila, K.
Biotechnology research center, Tripoli-Libya. Box:30313

(* corresponding author, e-mail: maghrabiam@hotmail.com)

ABSTRACT

Modern biotechnology techniques it’s important for micro propagation and
improvement of pepper productivity requires an efficient in vitro plant regen-
eration protocol. In this study an experiment was carried out to examine the
effects of different combinations of plant growth regulators on the in vitro mi-
cro propagation of tow genotypes of Capsicum annuum L., (Z215, Y195) thus
optimizing the protocol for in vitro micro propagation culturing of nodal seg-
ments in Murashige and Skoog (MS) media. Supplemented with difterent con-
centrations of plant regulator Benzylzminopurine (BAP), Indole-3-butyric acid
(IBA), a-naphthalene acetic acid (NAA), alone or in combination with Kinetin
(Kin) or TDZ, . The best response was observed on medium containing 2 mg
L' BAP and 0.5 mg L' IBA, especially for number of buds per explant and
percentage of rooting in Varity Z215 then Y195 The elongated shoots were
rooted on medium containing IBA (0.5 mg L™"). Plantlets were transplanted to
soil and acclimatized in the greenhouse showing normal development and
growing to maturity bearing normal fruits with seeds.

Key words: Capsicum annuum L.; In vitro micro propagation; Nodal cutting;

Plant growth regulators
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INTRODUCTION

Chili pepper (Capsicum annuum L.) ranks among the most important vegeta-
ble crop belonging to the family Solanaceae and two main consumption types
of pepper spice and vegetable are prevalent throughout the world. Amajor con-
straint facing the chili crop is high incidence of pests and diseases (Morrison, et
al. 1986). In order to facilitate the development of plant biotechnology based
cultivar improvement for this crop, considerable effort has been devoted in de-
veloping and optimizing efficient regeneration protocols. Even though other
Solanaceae members easily undergo morphogenesis, chili was found to be high-
ly recalcitrant due to the formation of ill-defined bud like structures and rarely
of well-developed shoots (Steinitz, et al. 1999., Valadez-Bustos, et al., 2009).
According to the source of explants and subsequent manipulation, the micro-
propagation may occur via multiple shoots proliferation in chili peppers has
been reported from hypocotyl (Gunay, and Rao. 1978., Christopher, and Ra-
jam, 1996., Mok, and Norzulaani, 2007) cotyledon (Sanatombi, and Sharma.
2008., Singh, and Shukla, 2001). leaf (Agrawal, et al. 1989) and shoot tip (Sana-
tombi, and Sharma, 2006) through direct or indirect somatic embryogenesis
(Elmagrabi and Ochatt, 2006., Heringer et al, 2013., Ocahtt, 2016., Douglas
et al, 2016). However, tissue culture can generate somaclonal variations most of
them are naturally deleterious while, micropropagation through nodal explants
is less prone to this variation (Ochoa-Alejo, and Ramirez-Malagon, 2001 .,
Gould, et al, 1998). Plant regeneration via multiple shoot bud proliferation
from nodal explants has been reported in diverse cultivars of chili peppers
(Agrawal, 1989., Singh, and Shukla, 2001., Siddique, and Anis, 2006, Otroshy

et al, 2011., Arpita et al, 2012). However, most of the reports on response of
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chili peppers suggest a strong influence of genotype on the regeneration process
(Gunay, and Rao, 1978., Rodeva, et al, 2006., Sanatombi, and Sharma, 2008).
There are very few reports on efficient and reproducible regeneration protocols
in chili peppers are inadequate. Additionally, as far as we know there is no any
study or protocol was reported for chili micro propagation of Libyan local vari-
eties. Therefore, the present paper might be the first study, describes the rapid,
simple and comparatively efticient shoot bud regeneration protocol from nodal
explants of chili peppers (Capsicum annuum L.) and describes the regeneration

potential in the two of Libyan local varieties of chili peppers.

MATERIALS AND METHODS

The experiment was carried out at the Plant Tissue Culture department of the

Biotechnology Research Institute- Libya. Seeds of two genotypes of Capsicum

annuum L., Z215 and Y195 were obtained from the Collection of Agricultural

Research Center (Tripoli-Libya). To optimize the media for regeneration of C.

annum, difterent concentrations of the growth regulators : NAA, IBA and

BAP, alone or in combination with the cytokinins: Kinetin or TDZ were in-

vestigated.

Seed sterilization and cultivation

The seeds were washed with tap water for 5 -10 minutes to remove surface
contamination and then sterilized by immersing in 70% ethanol for 1 minute
with vigorous shaking followed by 20 minutes in 4% sodium hypochlorite con-

taining some drops of Tween 20. The seeds were then rinsed three times with

sterile distilled water in a laminar low cabinet to remove minor amounts of dis-

infection liquid. For germinating, the seeds were cultured in a jar on 35 mL of
standard MS medium (Murashige and Skoog, 1962) containing 3% (w/v) su-

crose and 0.7% (w/v) agar. Cultures were incubated in a growth chamber at

temperature of 24 °C, a 16 h photoperiod provided and with a light intensity of
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2000 lux provided by white fluorescent lamps. After six weeks, the germinated
seeds had produced young seedlings with 3-7 leaves. Nodal segments derived
from these aseptic seedlings were used as explants.

Induction of shoot formation

For enhance of shoot formation, five explants of nodal segments (0.5 - 1 cm
length) were aseptically cultured in jars containing 35 mL of MS medium sup-
plemented with three concentrations (0.0, 0.2, 0.5 mg/L™") of Indole-3-butyric
acid (IBA), a-naphthalene acetic acid (NAA) or two concentration (1 and 2
mg/"") of 6-Benzylzminopurine (BAP) alone or combined with Kinetine
(Kin), or (TDZ).. Sterilization of media was performed by autoclaving at 121
°C tfor 20 min. pH was adjusted at 5.8 before adding 0.6% (w/v) agar. The jars
were covered and sealed with household plastic foil for a period of 5 weeks and
then transferred to the same conditions as mentioned above.

Statistical analysis

The experiment was carried out in a completely randomized factorial design.
Data were statistically analyzed using the SAS software (version 8). When the
ANOVA indicated significant treatment effects (5 or 1%) based on the F-test,
the Duncan’s Multiple Range Test (P<0.05) was used as a method to determine

which treatments were statistically different from other treatments.

RESULTS

To optimize the media for regeneration of C. annum, MS medium with difter-
ent concentrations of the auxins IBA and NAA or BAP alone or in combina-
tion with cytokines the Kinetin and TDZ were investigated. About 2-4 multi-
ple shoot buds developed from explants derived from 3- 4 old week seedlings
germinated i vitro on the shoot bud induction media (Figure 1). Difterent
concentrations and combinations of growth regulators showed significantly dif-

ferent responses in terms of number of branches, leaves and roots per explant,
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the length of the stem, internodes, and the percentage of rooting in pepper for
both varieties Z215 and Y195 (Tables 1and 2). After 5 weeks of culture the
maximum numbers of branches, leaves and roots as well as the highest length
of stem, internode and root were significantly obtained in MS medium supple-
mented with 2 mg/ L' BAP alone for both varieties (Tables 1 and 2). For ex-
ample, the best concentration of BAP of number of branches was 2 mg/L™!, a
treatment which produced 0.28 per explant of Z215 (Tables 1) and 0.26 per
explants for Z195 (Table 2).Media containing Kinetin, or TDZ in combina-
tions with other growth regulators had the least effectiveness in inducing regen-
eration, as were especially illustrated by number and length of roots per explant
and also the personages of rooting (Table 3 and 4). The maximum number of
roots per explant was obtained in MS supplemented with BAP (2 mg/L™") for
two varieties of chill pepper (Table. 1 and 2). However, the overall percentage
of rooting was the highest in the medium containing BAP (2 mg/ L™!) and IBA

(0.5 mg/ L") with that treatment approximately all explants properly rooted.

Following elongation, the non-rooted regenerated shoots (about 1.5 cm long)
were separated and transferred to MS medium with deferent concentration of
Kinetin or TDZ combined  with IBA or NAA for rhizogenesis (Table 3 and
4). IBA combined with Kinetin had a higher potential with respect to the in-
duction of roots in these varieties than NAA (Table 3). The best result was in-
vestigated for number of roots when the shoots were transferred to a medium
containing 0.5 mg/l IBA or NAA combined with 2 mg/L~" Kinetin for both va-
rieties (Table 3). Such shoots rooted properly after 3 weeks of subculturing.
Regenerated plantlets were used repeatedly as new materials for the next cycles
of regeneration. Rapid multiplication of the plantlets was achieved within a
short period of time. NAA produced stocky roots with fine root hairs, while

the roots induced in media containing IBA were thin and long with many
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branches and root hairs (Table 3). Whereas, combination of 2 mg/L~' TDZ

with 0.5 mg/L™' NAA showed the highest percentages of rooting (Table 4).

Table 1. Effects of growth regulators BAP, IBA and NAA on the number of

branches, leaves and roots per explants, stem length, internodes length, root

length and percentage rooting of explants of chili pepper variety Z215.

Varity Number Stem | Internode | Root
Number | Number Root-
Treatment of length length length |
of leaves | of roots ing (%)
branches (mm) (mm) (mm)
7215 Controle 0.00¢ 4.26¢ 2.26° 11.3° 2.4 16.74 15.44
BAP (1 mgL™) 0.16° 5.66° 1.98¢ 13.4° 2.9 58.7° 15.84
BAP 2mgL™) 0.28* 7.74 4.62° 25.5°% 3.7 85.3 68.4*
IBA (0.2 mg L™ 0.08¢ 5.75° 2.83° 16.7° 2.4 41.1¢ 26.4¢
IBA (0.5 mg L™ 0.18° 5.67° 1.95¢ 18.9° 2.8 52.2° 38.4°
NAA (0.2mgL") 0.18° 5.75° 2.86° 16.4° 2.4 41.1¢ 22.6°
NAA (0.5mgL" 0.07¢ 4.85¢ 2.98° 18.5° 2.1° 42.0¢ 27.7¢

Means followed by the same superscript letters within columns are not significantly different at the 5% level

Table 2. Effects of g'owth regulators BAP, IBA and NAA on the number of

branches, leaves and roots per explant, stem length, internode length, root length

and percentage rooting of explants of chili pepper variety Y195.

Varity Number Stem | Internode | Root .
Number | Number Rooting
Treatment of length length length
of leaves | ofroots (%)
branches (mm) (mm) (mm)
Y195 Controle 0.00¢ 3.82¢ 2.17° 10.9° 2.1° 15.74 14 .44
BAP (1 mgL™) 0.10° 5.13b 1.93¢ 11.8° 2.8° 52.7° 14.2¢
BAP 2mgL™) 0.26 7.11* 4.26 25.1° 3.7 75.7* 61.3
IBA (0.2mgL™") 0.05¢ 5.66° 2.71° 14.6° 2.4° 41.c 28.4¢
IBA (0.5 mg L™ 0.15° 5.57° 1.91¢ 18.5° 2.8° 52.2° 32.7°
NAA (0.2mgL" 0.15° 5.66° 2.71° 14.6° 2.4 41.1¢ 28.4¢
NAA (0.5mgL") 0.05¢ 4.57¢ 2.91° 17.4° 2.1° 42.0¢ 20.7¢

Means followed by the same superscript letters within columns are not significantly dif-

ferent at the 5% level
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Table 3 Effects of different concentrations of Kinetin and combinations with

auxins (IBA and NAA) on the number of roots per explants, root length and

the percentage of rooting of explants of chili pepper variety Z215 and Y195.

Kinetin IBA NAA Number Root Rooting

Variety (mg L) (mg L) (mg L) of roots length (mm) (%)
Z215 1 - 0.2 211 31.1¢ 28.4¢

2 - 0.5 1.72¢ 32.2¢ 32.7¢

1 0.2 - 1.16¢ 2404 18.9¢

2 0.5 - 2412 26.1¢ 18.4¢
Y195 1 - 0.2 2.11® 31.1¢ 28.44

2 - 0.5 1.72¢ 32.2¢ 32.7¢

1 0.2 - 1.16¢ 24.0¢ 18.9¢

2 0.5 - 2412 26.14 18.4¢

Means tollowed by the same superscript letters within columns are not significantly different

at the 5% level,

Table 4 Effects of different concentrations of TDZ and combinations with

auxins (IBA and NAA) on the numberof roots per explants, root length and the

percentage of rooting of explants of chili pepper variety Z215 and Y195.

Vari TDZ IBA NAA Number Root Rooting
ari
R (mg/L" | (mg/LY) | (mg/LY of roots length (mm) (%)
1 - 0.2 1.41¢ 34.0¢ 45.0°
2 - 0.5 1.06¢ 44.7° 52.3b
7215
1 0.2 - 2.21%® 11.4¢ 28.04
2 0.5 - 2.07% 10.3¢ 24.04
1 - 0.2 1.41¢ 34.0¢ 45.0°
2 - 0.5 1.06¢ 44.7° 52.3b
Y195
1 0.2 - 2.21%® 11.4¢ 28.04
2 0.5 - 2.07% 10.3¢ 24.04

Means followed by the same superscript letters within columns are not significantly differ-

ent at the 5% level
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DISCUSSION

Recently experiments of regeneration for chili pepper and the role of plant
growth regulators therein is diverse (Harini et al 1993., Ezura et al, 1993,
Christopher and Rajam, 1994, Thomans and Dennis, 2008., Otroshy et al.
2011., Arpita et al, 2012., Heringer et al, 2013., Ochatt, 2016., Douglas et al,
2016). These experiments applied on difterent species, varieties and explants
and a vast range of in vitro regeneration media in order to provide specific me-
dium for micro preparation of each plant species. This study was investigated
the eftect of various concentrations of difterent growth regulators: BAP, IBA
and NAA on shoot, proliferation in shoot explants of Capsicumannuum L.
(Table 1 and 2). The explants were shown different in the shoot proliferation
response. The regeneration of Capsicum annum L. from nodal segments has
been considered as a relative simple method, which could be potentially applied
for masspropagation of the species (Arpita et al, 2012). The best treatment of
cytokinins producing the highest numbers of branches, leaves, and rootsper ex-
plant was BAP 2 mg L' alone. This result already reported by (Otroshy et al,
2011) who exhibited that MS medium supplemented with 2 mg/L-' BAP pro-
duced the highest number of branches, leaves, and roots as well as the percent-
ages of rooting for both varieties of Capsicum annuum L. cv. (Z215 and Y195)
. Full activity of BAP for fast developments regeneration of different cultivars of
Capsicum has been reported in several studies (Christopher et al, 1994., Sana-
tombi and Sharma, 2007., and Otroshy et al, 2011). For example (Christopher
et al, 1994) showed that MS medium supplemented with 10 mg L-' BAP was
effective for shoot multiplication in shoot-tipexplants of Capsicum annuum L.

cv. G4. While, (Sanatombi and Sharma, 2007) reported that MS medium sup-
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plemented with 5 mg L~ BAP was effective for shootmultiplication in shoot-tip
explants Capsicum annuum L. cv. Therefore, results of these experiments sup-
ported our study, the concentration of BAP higher than 2 mg L' was not ef-
tective for regeneration of pepper. Another cytokinin, Kin or TDZ in combi-
nation with auxins was not effective as BAP for the regeneration of pepper.
The others experiment that showed the maximum number of shoot prolifera-
tion amplydemonstrates the high cytokinin activity of TDZ, as reported for
several other species (Peddaboina et al, 2006) also the others to get this result
proved to be the most effective for multiple shoot bud induction followed by
BAP and Kin .The assessment of effectiveness of TDZ alone or in combination
with TAA was done by (Sanatombi and Sharma, 2006). Whereas, in this exper-
iment the minimum number of shoots was regenerated in media containing
Kin and TDZ, in combination with IBA or NAA (Table 3 and 4). Some earlier
of in vitro studies in Capsicum also reported similar this result when combined
Kin and TDZ with IBA or NAA (Otroshy et al, 2011., Sanatombi and Shar-
ma, 2006., Ochoa-Alejo, and Ramirez-Malagon, 2001). Nevertheless, auxins
such as NAA and IBA had a high potential in inducing rhizogenesis of the
shoots (Table 1 and 2), however, in our experiment cytokines BAP was more
effective than auxins with respect to rooting of the regenerated shoots overall
for micro propagation of chili pepper of both varieties (Table 1 and 2). This re-
sult accordance to the previous study of Otroshy et al, (2011) when they re-
ported that the optimizing protocol in vitro propagation of chili pepper that
MS medium supplemented 2 mg/L~' BAP or 0.5 mg/L~' IBA. Recently study
of a large number of regeneration and profanation from embryonic calls of vari-
ous plant species was reported by Ochatt, (2016) on legumes also by Douglas et
al, (2016) on Peach-Palm trees. Stages of plant development were frequently

processed in vitro culture when the shoot buds proliferating from embryonic
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calluses of both shoot tips and axillary shoot (Figure 2). These Proliferating ex-
plants were easily rooted in medium supplemented with IBA or BAP (Figure
1). The axillary shoots of both varieties (Z215 and Y195) further produced
multiple shoot buds when cultured in bud induction medium, when the plant-
lets were established with a survival rate over 75% and were then transplanted in

glasshouse for acclimation in vivo culture.
Conclusion

Thus, it is very important to obtaining significant protocol of micro propaga-
tion of two chili pepper varieties with maximum regeneration with minimum
concentrations of growth regulator. As we have reported in this experiment of
optimizing method for an efficient regeneration from nodal explants using BAP
and IBA. This protocol could be produced reliable method for large scale of

single genotypes production of this crop.
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Figure 1. Seedling of Z215 pepper variety with expanded buds and extended roots after
4 weeks of germination in MSmedium.

Figure 2. Sages In vitro propagation of Capsicum annuum L. cv. Z215: (a) callus induction in
pre-existing buds after 2 weeks of culture; (b) induction of multiple shoots fromshoot-tip after 3
weeks; (c¢) induction of axillary shoots after 5 weeks; (d) induction of multiple axilla shoots after 6
weeks; (e explant developed with root induction after 7 weeks; (f) explant rooted plantlet after 8
weeks. Bar = 10mm.
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Abstract

Many pathogens to humans and animals, such as bacteria, viruses and parasites
that can grow, on the surface of fruits and vegetables, however, to reduce these
microorganisms the crops must be sterilized and processed. in this study there
were natural methods and chemical procedures to reduce the microbes such as
ozone and chlorine treatment although antimicrobial substance was used have in
order to prevent the growth of bacteria to be beneficial for all areas industrial and
agricultural products in order to participate in the scientific field development it
is also to provide food security to the consumer, in this research were washed
tomatoes by using chlorine and ozone water, they were compared with the re-
sults of both during different concentrations and contact time, namely (3, 6, 9,12
and15 minutes). Through ozone treatment, has been observed decrease in the
populations of bacteria on tomatoes, in ozone concentration 0.026 mg/L micro-
bial eftects to ozonated water, the number of cells surviving after ozone treat-
ment were less than untreated cells and chlorine treatment were E.coli death rate
of were decrease in chlorine concentration 1.5mg /L and 2.5 mg /L there were
no significant difference (£>0.05 level) but the results obtained chlorine concen-

tration 3.5mg /L (P < 0.05 level) that chlorine is highly effective in killing bacte-
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ria on surface of tomatoes. There were significant greater (£ < 0.05 level) the re-
sults and statistical data have proved the ability to reach appropriate concentra-

tions and doses that could approximately eliminate the total number Dbacteria

grow on the surface of the tomatoes.
Key words: Ozone - Chlorine - E. Colt:O157 — Tomatoes - food safety.
Introduction

Vegetables and fruits to a lesser extent have been related with outbreaks of gas-
trointestinal infections in increasing frequency in difterent countries of the world
(Warry., 2000) this may be due in part to several factors, including changes in
handling and production practices, increased in consumption of fresh and lightly
processed fruits and vegetables, and increased importation of produced from dif-
ferent regions or countries where standards for growing and handling produce

vary and may be compromise (Hedberg et al, 2012).

There are many potential sources of contamination of produce (PHLS;2012).
Begin- ning at the pre-harvest phase and ending in the consumer’s kitchen.
Among these sources are soil feces, irrigation water, green or inadequately com-
posed manure, and domestic animals human handing harvesting equipment
transport containers, wash and rinse water, processing equipment (used for sort-
ing packing or cutting). Transport vehicles improper storage (temperature abuse,
physical environment). and improper packaging (including new packaging tech-
nologies such As modified or controlled atmosphere or vacuum packaging) cross
contamination with other foods in storage or display areas, and improper han-
dling after wholesale or retail purchase, it is important that different segments of
the produce delivery system identify potential points of contamination and work

on controlling microbial safety risks through the development and implementa-
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tion of good agricultural practices (GAP) good manufacturing practices (GMP)
and hazard analysis critical control point (HACCP). That best suit their particular
segment of the produce industry, reasons for the choice of tomatoes are one of
the most widely consumed fruit crops in the world, not only because of its vol-
ume, but also because of its overall contribution to nutrition and its important
role in human health. The Escherichia coli present in water and on vegetable are
mainly non pathogenic strains in some cases pathogenic strains such as enterotox-
igenic E.coli (ETEC) and shiga-toxin produced E.coli (STEC) can also be pre-
sent stranded disinfection procedures, which are used in various countries in line
with national regulation, include chlorination, ozonation, ultraviolet light irra-
diation and with o-rays ionization (Altekruse et al, 2014). Chlorination is still
very popular method for the control of E.coli particularly in water or upon vege-
table. (FDA, 1998). Enterotoxigenic E. coli (ETEC) are a common cause of
traveler diarrhea transmission occurs through food and water contaminated with
human waste or by person-to- person contact. ETEC colonize the small intes-

tine, causes elevated cyclic adenosine monophosphate (cAMP), (Robert, 2006)
The objectives:

. To design and fabricate a flow rate through ozonation and chlorination system.
. To remove or reduce bacterial contamination

. To evaluate the impact of post-harvest treatment of ozone and chlorine treated

tomato fruits at different conditions, concentration and contact time.
Materials and methods

Area of the study:
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Almarj city, 1s 120 km eastern Benghazi (north east of Libya) Almarj is an agricul-

tural region contains an agronomic, vegetable (includes tomato and fruit fields.
Ozone measurement:

For preparation of aqueous ozone concentration which was proceeded by con-
tinuously measuring to absorbance at (260, 259 nm) using a UV spectropho-
tometer DR -2800. Then the ozone calculation was determined as follows, 0.26

mg/L, dissolved O3 mg/ml- A A.100/f b v.
Where:

AA — the difference in optical absorbance between sample and blank solution.
b — the path length of the cuvette in cm (10 cm).
V — the volume of sample added into the ampoule, normally, 90 ml.

t — the experimentally obtained factor (0.42).
Methods:

In this way will describe the design of the tomatoes treatment technique using
ozone gas and chlorine. In addition to materials equipment system steps opera-
tion, ozonation samples treatment and chlorination samples treatment and de-

termination of procedures will be described as in Figure (1)
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Figure (1): Experimental design set up.

Preparation and Inoculation of Tomatoes

Tomatoes were purchased from a local a market in Almraj, whole sound toma-
toes were washed with 0.5% aqueous solution of a detergent, rinsed in tap water
and wiped dry. Each tomatoes was dipped in the diluted bacterial suspension (to

22h to 25h at 80C).

In a 700-ml beaker, stirred gently for 1 min drained, and placed on a sterile tray.
Inoculated tomatoes were incubated for 2.5h at 22 to 250C prior to the sanitiza-

tion treatments.
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Recontamination of Samples:—

Escherichia coli O157:H7 was obtained from the Analysis Laboratory of Micro-
bio- logy in Almarej Hospital Stock cultures, were maintained on slants of tryp-
ticase soy agar at 450C with occasional transfers the bacterium was propagated by
making 2 successive transfers in 10 ml Trypticase soy broth the inoculated broth
was incubated at 370C for 20 to 22h before using the inoculums in these exper-
iments, this bacterium was diagnosed by Phoenix-TM100 This process were
from 20-25 July, 2015, a portion (35 ml) of the resulting culture was transterred
into 100 ml TSB. The mixture was incubated at 370C for 18 to 19h with agita-
tion, count at the end of the was incubation period was ~109 CFU/ml This cul-
ture was appropriately diluted, using 0.85% NaCl solution and used for inocula-

tion of tomatoes. (Achen and Yousef 2001).

A- The steps of ozonation system operation

Tomatoes were prepared and organized in stainless steel pots (4 fruits / pot) sam-
ples were treated by ozonided water 0.26 mg/L for 3, 6, 9,12 and 15 min. Meas-
ured by spectrophotometer of treatment and measured by ozone measurement
0.26 mg/L. Samples then kept in sterilized plastic bags examined for the presence
of bacteria and Ph = 7.0-7.2. Ozone concentrations was prepared by ozone gen-
eration apparatus in Almahdy desolation plant in Almarej city. This process was

done on July, 25, 2015.

B- The steps of chlorination system operation

Tomatoes were prepared and organized in stainless steel pots (4 fruits / pot) sam-
ples were treated by chlorine water,1.5mg/L, 2.5mg/L and 3.5mg/L. For 3, 6, 9,

12 and 15mins. Chlorine concentrations were measured by spectrophotometer
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of treatment. Samples then kept in sterilized plastic bags and sent to the laborato-
ry to be examined for the presence of bacteria treatments were undertaken at
room temperature and pH = 7.0-7.2, chlorine concentrations was measured by
spectrophotometer apparatus in Botraba desolation plant in Almarej city, this was

done on July, 27, 2015.
Bacterial analysis:

Counts controls (inoculated unwashed or water-washed tomatoes) and inoculat-
ed ozone and chlorine treated tomatoes, After treatment, tomatoes were placed
in 50ml of Dey- ngley Neutralizing and pummeled for 1 min in a stomacher.
The homogenate was then serially diluted in 0.1% peptone water and spirally
plated on tryptic soy agar supplemented with 50 pg/mL of nalidixic acid with an
Auto plate 4000. Plates were incubated at 37 OC for 24h and then enumerated
using the Q-count reductions of bacteria were calculated on basis gram of fruit
basis. Random colonies of E. coif O157:H7 were confirmed serologically using
RIM E. coli O157:H7 latex test For E. coli O157:H7 1 mL of 0.1% peptone
water was transferred to 9 mL of TSBN and incubated at 370C for 24h. After in-
cubation 1 mL of the TSBN was transferred to 9 ml either TT Broth Base Hajna
or MacConkey For E. coli O157:H7, respectively. TT Broth Base Hajna was
incubated at 450C for 48 h. A loop full of enrichment.

Solution was then streaked onto xylose lysine desoxycholate agar and incubated
for 24h at 370C. Colonies were again confirmed A-1 latex agglutination test.
Mac- Conkey broth tubes were incubated for 24h at 370C and then a loop full
of solution will be streaked onto MacConkey agar plates that were incubated for
24h at 370C. Colonies were then confirmed as E. coli O157:H7 using a RIM E.
coli O157:H7 latex test .
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Bacterial count:

The most common procedure for the enumeration of bacteria is the viable plate
count method were used, in this method (serial dilutions of a sample containing
viable microorganisms) are plated onto a suitable growth medium, the suspension
is either spread onto the surface of agar plates (spread plate method) or is mixed
with molten agar, poured into plates, and allowed to solidity (pour plate meth-
od). The plates are then incubated under conditions that permit microbial repro-
duction so that colonies develop that can be seen without the aid of a micro-
scope, It 1s assumed that each bacterial colony arises from an individual cell that
has undergone cell division. Therefore by counting the number of colonies and
accounting for the dilution factor, the number of bacteria in the unwshed sam-
ple can be determined There are several drawbacks to the viable count method
(Robert, 2006). The major disadvantage is that it is selective and therefore bi-
ased, the nature of the growth conditions, including the composition and pH of
the medium used as well as the conditions such as temperature, determines
which bacteria in a mixed population can grow, since there is no universal set of
conditions that permits the growth of all microorganisms, it is impossible to
enumerate all microorganisms by viable plating. This same disadvantage, howev-
er, becomes advantageous when one is interested in only a specific microbial
population. For example, can design selective procedures for the enumeration of

E.colitorms and other physiologically defined microbial groups.

The viable count is an estimate of the number of cells. Because some organisms
exist as pairs or groups and because mixing and shaking of the sample does not
always separate all the cells, in actually get a count of the Colony forming units".
One cell or group of cells will produce one colony, Therefore when record re-

sults for a viable count, it is customary to record the results as colony forming
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units per ml (ctu/ml) or per gram (cfu/g) of test material. Because were generally
have no idea of how many bacteria are in a sample. It is almost always necessary
to prepare a dilution series to ensure that obtain a dilution containing a reasona-
ble number of bacteria to count, Dilutions in the range 10-1 (1/10) to 10-8
(1/100,000,000) are generally used, although with particular types of samples the
range of dilutions can be restricted. For example, for water that is not turbid. The
maximal dilution needed is 10~ 6 because we know that if there were 107 or

more bacteria per milliliter, the water would be turbid. (Robert, 2006).
Number of colonies X 10 X 1000 =........ bacteria/ml
Results

Comparison results of bacteria count between tomatoes before washing without
treatment, tomatoes after washing without treatment and tomatoes washing with
ozonated water in concentration 0.26 mg/l during different time. The popula-
tions of E.coli on tomatoes surface region was decrease, this mean the bacteria
affectively to ozone concentration 0.26 mg/L, in different time more than tap
water, but its efticacy was limited in the inaccessible areas (surface region) of the
tomatoes, because ozone is highly unstable gas which cannot be stored. The half
- life time of ozone in distilled water is 20 minutes. It facilities the problem of
ozone treatment. However, should be directed towards improving ozone deliv-
ery methods to increase the accessibility of ozone to the attached cells on all re-

gions of the tomatoes, see. Figure (2)
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Figure (2): Ozone concentration 0.26 mg/L VS time exposure.

The comparison results of bacteria count between tomatoes before washing
without treatment, tomatoes after washing without treatment and tomatoes
washing with chlorine water in concentration 1.5 mg/L in different time, results
indicate that decrease populations of bacteria, the bacteria susceptible to chlorine

but it is not enough to remove all populations of bacteria see. Figure (3)
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Figure (3): Chlorine concentration 1.5 mg/L VS different time.

The comparison results of bacteria count between tomatoes before washing
without treatment, tomatoes after washing without treatment and tomatoes
washing with chlorine water in concentration 2.5 mg/L in different time, results

indicate that decrease population of bacteria. The bacteria susceptible to chlorine
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concentration 2.5 mg /L more than chlorine concentration.1.5 mg/L, there were
no significant different in results of chlorine concentration 1.5mg/L and 2.5mg/L,
there were LSD = (0.065) this more than 0.05 level (P > 0.05 level) results of

bacteria count similar observed in the chlorine concentration 1.5mg/L see. Fig-

ure (4)
B - 3000 ™ After treatment by chlrine
= _ 9500 WAfter treatment by tap
water
= - 2000 Before treatment by tap
S water
=_
9 - 1500
o
= - 1000
S
m_
S - 500
3] l l
mt . . - 0
tap  3min  6min  9min 12min 15min
water Time exposure

Figure (4): Chlorine concentration 2.5 mg/L VS different time.

The comparison results of bacteria count between tomatoes before washing
without treatment, tomatoes after washing without treatment and tomatoes
washing with chlorine water in concentration 3.5 mg/L during different time the
population of bacteria (£.coli O157:H7) decrease and susceptible to chlorine
concentration 3.5mg/L more than chlorine concentration 2.5mg/L and 1.5mg/L.
Results indicate that best concentration should be more than 3.5 mg/L to re-
move all populations of bacteria on tomatoes. Figure (5) there were significant
different, because colonies of E.coli were = (0.030) this less than 0.05 level (P <
0.05 level). Bacteria inhibition in chlorine Concentration 3.5mg/L and bacteria
susceptible to disinfection (chlorine concentration 3.5mg/L) during difterent

time.
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Figure (5): Chorine concentration 3.5 mg/L VS difterent time.
Discussion

Although many studies have examined the ability of produce washing treatments
to remove pathogens, the majority of those studies focused on industrial applica-
tions. The present study showed that ozonation and chlorination reduced micro-
bial load on tomatoes samples in various doses of examination, it mean that after
ozonation and chlorination the populations of bacteria was decrease on Toma-

toes

Through ozone treatment, during different time, namely. (3, 6, 9, 12 and 15
minutes) has been observed decrease in the populations of bacteria on tomatoes,
in ozone concentration 0.026 mg/L, see (Figure - 2) shows microbial effects to
ozonated water, the number of cells surviving after ozone treatment were less

than untreated cells.

Similar results were obtained by (Achen and A .E.Yousef, 2001). They found
Apples were inoculated with Escherichia coli O157:H7 and treated with ozone.
Sanitization treatments were more effective when ozone was bubbled during

apple washing than by dipping apples in pre- ozonated water. The correspond-
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ing decreases in counts of E. colf O157:H7 duringl to 5 min treatments. And
another study support our results (Hong and Gross, 1998). They found in the
human pathogenic bacteria such as Escherichia coliy and Pseudomonas Hluo-
rescens, Salmonella typhi, and Klebsiella pneumoniae, were analysed the ozone
treatment by using ozonizer M221.To optical density was control and treated

cultures were measured and to the different time intervals.

Such as 5,10 and 15 minutes of the optical density (by use of a digital spectro-
photometer at 540nm) were gradually decreased. Among the treated bacterial
species E.colirevealed high sensitivity to ozone treatment and Compared to oth-
er bacterial strains, this was shown by the optical density value of Escherichia
coli, and Salmonella typhi; Klebsiella pneumoniae and Pseudomonas tluorescens
such as 0.81, 0.5.0.2 and 0.01; 0.290, 0.261, 0.245 and 0.221; 0.256, 0.254,
0.235 and 0.220; 0.219, 0.17, 0.08 and 0.045. The numbers of cells surviving

after ozone treatments were less than for untreated cells.

Shows E.coli death rate are decrease, see (Figures - 3) in chlorine concentration
1.5mg /L and 2.5 mg /L there were no significant difterence (£ >0.05 level) but
the results obtained chlorine concentration 3.5mg /L. (Figure - 5) shows (P <
0.05 level) that chlorine is highly effective in killing bacteria on surface of toma-
toes. There were significant greater (P < 0.05 level) this results agree with
(Barth,1995). They found Chlorine has been used for many years to treat drink-
ing-water and waste water as well as to sanitize food processing equipment and
surfaces in processing environments. It is also used as a disinfectant in wash, spray
and flume waters in the raw fruit and vegetable industry. Chlorination is general-
ly accomplished by using elemental chlor- ine or one of the hypochlorites, liquid
chlorine and hypochlorites are moderately effective disinfectants for surfaces that

may come in contact with fruits and vegetables during harvesting and handling,
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for processing equipment, and for whole and cut fruits and vegetables. To disin-
fect produce, chlorine is commonly used at concentrations of 50-200 ppm with

a contact to different time, to kill all pathogens within difterent doses.

Similar results were obtained by (WHO,1998). Chlorine disinfection has been
extensively applied in the harvest and postharvest handling of fresh fruits and
vegetables for many decades because it is eftective, chemically stable, readily
available, relatively inexpensive, and easily Applied. For example, chlorine has
been routinely used for disinfection of Vegetables Such as lettuce, carrots, and
spinach. (Pirovani et al, 2000). Fruits such as strawberries, apples, cantaloupe,

honeydew melons, and tomatoes, chicken And fish (Shin et al, 2004).

Conclusion
The conclusion were finding in this study it is prominent the aim of study

1 Ozonation of wash- water reduces numbers of microorganisms resulted
in reduced numbers on the surfaces of tomatoes, and through this treat-
ment was not show any effect of tomatoes after treatment process .

2 Chlorine is useful in controlling population of microorganism in wash-
water and through this treatment was not show any eftect of tomatoes af-
ter treatment process.

3 Efticacy of disinfectants varies with different fruits and vegetables charac-
teristics of their surfaces, concentration and type of pathogen

4 The optimal dose of chlorine is 3.5 mg/l during 15min. It is enough to
remove all populations of bacteria, they compared by ( LSD ) there were
significant different, because colonies of E.coli were = (0.030) this less
than 0.05 level (P < 0.05 level). Bacteria inhibition in chlorine concentra-

tion 3.5mg/L
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