ﬁ st 350 ()4 5 551 4 b
AN AL (093 5,y lowd (pidd Ao

‘\J/_./f, N-v1
et http://ejfpp.gau.ac.ir

7 oy
s $iri s

P> g WIS g 5 gign sl it (o 35T B ygd Glay 3 (108 Joo g oo yils
on ) Al 9 Spkd (99 Swodd

#)\ 5
GiaS dagaas
g)b-;‘ ‘QK S ‘QK g N CL& B 6_)_))\.&5 r}LD aK.:J‘) ‘L;L‘.L; GL«.& 0SS ‘;;l"k’ )‘}A éj).b& a); JLL)\I.-J“

Qe/ YT J:’j'.’.'b GJ\U‘QY’/'V/'\ C/;QLL_)) G_)Lv

S

ool slls Jled oS 5 S Olpea (LAE) L1JS 5 e s il il 050l o)) it 5 asls
Cs S w5 bl 48 5 15 5 2550 21 0le OIS Sl S il s Sl
S as ke (Sl glaeds b balie 53 b glanks 4 o lgo LS 5 03553 ¢ Jasms
s S 55 s sk e 03 el 1 83T o sl s Seds (b A5 Gl
Sy A5 Slaed s Seeds ol 5 gl Sl el sladaos 3l J51 50T o)

5 SalS sy am il ol 5T o Ao Vel 5 b5 ohd sl by, g 3l ge
Jioe 53 4 do s Vo sl 0 b5 o 51 ral st 30T o DT 5lde 5 S 3 S
YY i slos 53 VU LS L le 1S ey 8 5l aslinad b (doss) s J1 5 Ao ps ¥ Sl ) ol
S AN Sy S Sl esliad b (L bl oI sladie 360058 L5l al S sle 4 0TV
LS Lt 5 155750 bt ade LAE do o) e (sl 085 ol o5 s Sl s bl oo

.@;)\ﬁw)ﬂ))}d)lﬁ&bc\}.)brv‘}iLgl.d>).>

Lo b aslie 53 el Jams 53 318 sl a3 & les 3 jzal L1 o5 3,0 o) Sl Jlaie claasly

o=l S 2 s ol bl S8 Jie B eliSUE ) S S pslal g S0 5L

bs slos ilidl og g ole gladie 5o pulad dli LS 5 aulay G o 85 ol oS

kashiri.m@gmail.com :J st sy 5°

1



S yaniiS Qe

st 3ol o) Sialas Oles S 5 s o sl g B 3L Sl a3 YV gl Joke
£sbes 3l 51 Sl s deoss) s sl o Jlbes ot ot 8 Al il s S
DA\ S e A e 10 5 VIR S S S L [ bt ade oIS Sl a s
bt ade 5,8 8l am p3 YV (slos 3 xal 51 55T o dopo) e e s 03 o s Sends

A oalie (ad o a3 IS £/49) [50

e Jie cwles 5 ol Jue g5 4 aals 05 (..l:_é)'\ Sl ! d:..jj Jiod ol (8 S e
3 8 JSB1 L b acslie 3 Sl 3T Jtlay Co o (RIB1 n 5 ohd Sltl iS b e
AL 5 oy sl 55001 5 ‘aajf&rl:j)l:}u o B ﬂ\.zﬁ.»)\ﬁg;ﬂl.m 3 VY Lgl.uaSl?QT)'\
e MS5T oo d) ale onts slaphsd s 5 o Jhlay 5 oL $lp 6 Sl Lo

L35l stlas o5 SedS ol I O Lt 5 [Ssu Lad

N R ] Jood o s Sl ol (als, igdlds” slaols

b\



Aodlo

S CooHaaN4OsCl IS 50 Jse 5 b (LAE) Wl JS 5 0m g ge jzl il 55,01 Ly g 0
3 A) Sl (FDA) (ol (g5,03 5108 Ol duli 3550 5 olde Comno 3 o bid 03,105
Ut el 515 Sn 51 s b s o5 Sends ol 55,0 LAE e s Sy 51 S5 (Y
Lyl o ps oy Sl ol L w536 o llugS pl ccpiaman ASL o PH 31 ae s aiels 3
a5 JB LIS e s Sl Wl A5 s 0k sa 60208 S Sl iale Sl 3 Jles!
S 5 SO Olgen Ly oS 5 ol K 6l (galaglie Olasle Yoro bz gl 55 .00) 535 Sl
35 Camud Yoo C]‘—“)"u'iu—b ;\Hméuwﬁﬁa;u@\%@u,y\ R R
Wl Cay 4 O gles

2550 (M) oS el 5 CpmeS o2 10 (0580 05 oz 2 LAE (g5 Sl ol 550
03 523 2 e Ll o S5 b Jld G Ol gea LAE ol 4 S50 3 s Ao
S el B eI plie 53 It sl 5 ey s sLiE O 0305 OF JUs & 5 sk
PSR 33 el CL?L}\ 6LAL5_.~)J.5.(\V}'\L\)asﬁrﬁg@)\j)@ﬁkbﬁﬁﬁfﬁ)
O_L\LSJ\K;\QKAASQ.«U:\;QUJQ;»DfJL;é;.anL;LAdJ:Sl{ﬁLAE S S
sLis oS 5 ol 48 pagde i als L1 (S el S o s Seads S 5
22 ey g 2L 5 e ojlis Cote 8 e SL s o el s e s
.Ms&)\};_éMsjjﬂl)L;i;»rﬁéLaéJ:Sl{

23 Seeds DLS § augn O rles S ol i Gty (o5 0 S ks (Shuaiag
4_5.,\_.Z)e)'Lq-\c&jj.i,,a.)wbCJL:SJSJﬁu)p\xéd)}bgm)'l.ﬂ&ar.ﬁ\ﬁ\)di\bubchd
S35 Olsmenr (s Soodd e Sl (nlply 313 al 5 2,850 a8l e 5 lad sl
LAE s,Seadess ,351.001) 355 a3y oliie slpe iS55 5 Cael Ll 53l g s ,a
2 o 3 OF) i S oy 53 Shas b 5 SVB S Gl i el (s 2y
OF) s Jie S5 Olmea S8 e o sty S S s sl e b LS 5
6uvic_;,\_gj:);6wl(2eamays L) &3 (Glo 3 g 5 oy ol 0dd Sl ol ke
Olssas sy o lS Cuibse (V0 5 8) sl 4 S 513 0l 3 Jliiad 5550 plocs 55 S

T



S yaniiS Qe

33 Jal Sla oy o3 6 g sm (1) ol ik 0313 s o shlan (652050515 5 5y llan]
Tk e V4 51400 ladle Ll Lol de Sl 5 orles 5 b, S55 5
0303 4 Sy e 3 ol 5050 055 b LS 5 p o Jal slins 4 & 2l iy 3 S
o Odany 5 Dol 35 a3 Comlge oluls 33,8 e Ol ol Suaten 10 U sz
SObbl ol e & s b e L 6o dd i wlil e 0 (F) 500 o s Jols -
G 3 SO 3 a5 s ey (nl 3 S e peime Sl ey 3 e SIS
(o oty S Ol il SLS 5 pas ol Wl B Ll e s Seeds
O rlee SLooh (el gla s . e osle s S slse g b el g s
O rlge Slallas (g, cpl 3lcal astla axlge SUSCea L1, a3ly glades 55 i LS 5
el () il ol a5 U1 5 el O e 108 sl 5l el (gilwand ladie s
dowd SISV L 5 (0) 5 «0) Lol (V) 058 {0V 8) 50 o St 3l Jld LS 5
OS5 il s Seds SLS 5 Gl St p ek Coale 8 el 5l S1-(3)
45 01 fpomd et DSy ok (3lared sladde 53 (5 pm sy sla e 51 0T 2ilay 5 e
slagtaas s, Shas 53 Ll o 50 ol gles 5 e b & (2e OY e Coale
St ol Gl s WS pel Slassy cnl S Sde S Wil S5 S o Seeds
allas (3 Ja e O b 5 OSUS S me Gla SIS0 4 sl 5 05 b o oS

e v_i\.l.b Jde 93 5 Les g5 6@;5;4:5)'\ LAEUL_L«:U

g, g dlge
S]35Il Dy 155 ol gy ol 53 ooz 550 3150
(Gl () J U1 O (LAE) IS sodea s 2l 51 301 s 0l ST (Gl
S 055 (5l (IS o 25 s ol Sl 5l 55 (Uil oI ASl) i
St g A 05553 Ol (Wl (I Sy s Ot 5 (Bl (LIS S
sLas 5L <is 51 CECT 934 (ATCC 19114) (15/ L i) ol Lol iags 55 b ,SU
55 5o 3l e a0 S Slns SU s 3 CECT 434(ATCC 25022) 35T il 5 St o

:,\{gﬁ\ﬂ\f_}&,)gﬂjﬁd\.xm%ggﬁ\v{,&oj&

¢



Vo sy s ol G Sdeas 5 ag (Lo yn Av) JU1 5 55 Ao ;o) J gles VJ-; Solweslel
oJ_L;S<=J_;Q|)_L§4_5 J 5 pedS s A 03l oyl = ads 55 s by S Lol S Sl ax s
A San kS 51 S sl a3 TV (sles 3 4i33 10 Seay 5 4Ll (e s 035 Lo y30/10)
Ee e B 00 5 O Dlasnch SOU @us il el ladid amio 65, Jols sk
A esls Sl 4l Y Doy Sl >

U rmeelS 0353380 5l oy 45 a8 I b ks 3l B ass il 55 (s b ey (kb
.&ﬁc;)yo:jﬁdwag:\o QJ.W_AAL&\J»&LTQ)'JA{Q@MJJM)ocla.w.sLAE
ol gl gladas 5o 55 Jd Cu)gelS ey o S Al OLS 5 e, b))
Jde 53 Lyl aslsl 5l8 Blae LAE do)o) v (gl 55 ou 55008 CMM-.’.)'H:})'\ Jé .S 5
53 e il (e — oz Ao p3)+) U561 5 (Lo o o ,3F) Staaldnl 5l
53 30,8 Bl 3 TV S VY i slas 53 e e Sl Y oslal 3 edd 035 ok (G )
Sheslial U Lo 55 03] b pend 3.z S 513 L106 Jie b wled 3 51kl sladl )
i Sy Jool g 53 lagks SIS a il osls OIS alylay (4835 55 553 Ar s ) Sd
ol 534S et W G L mle S s S olSns Sl ealinal L add b,y il il
b s 5 (e Jee) V00 x Y74 slal 53 5 o 5Se Cop eslinasl 5590 31,8 540 S O gt s
3l 5 (oo = ae) 000 00 o 53 Ol 5 b2 stal Jals S ot 50 35 05,0 Y
P s = g aids 5o il e VS e 5B 0L s e el Szl )5l 55 )
Yoo s odr Gl s s S e aids L o~ Sl (U'YQL’)' M(,_Ja.JJ:J)J_(M%
a3 Oyl a s s L3 A L Ll s o S0le (1)) a5 e A 0l el
A plal ) S5
i)l o5k 4 iCEM) g, P9 @Ky Son Sl esliial b laghd lid IS5 4L 55
Lil i G cod el A ety (35 ok« aliE ladde 53 o ol b IS5 s
slasles Jlasl 51 ey i osls 13 (Ao pn Ve JbD) IS 5 (Ao s ¥ Saliensl) (sl
o313 i = mle 2315 oslaial b aslsl js p it and AST Ly (gl 5 5lus 5 bad ol G840

}&Meubw&_gbucdmdjjbo.l&e,buﬁWJQL;&AWCE.AJJJ.LM

0



S yaniiS Qe

Wgad b amalie 53 sy S S S S Sl eslinal Llaghd o550 shaie mha ol S5
L bl sl

o5 Il s s 5l e 5 Y0 e 1 Jlad ) o a5 Sk ol 55 b))
Sl d s S Ve g desls 8 Ol (G Ot 5 Jsdeme 1) e Ve 5 LAE (gl
Glos 53 ol Y 5l L 5 Lol (V0 PCRUMI o i o Sos Cama) (05,5t O il g
OV 258 o B S5l laa sy Koo sl 5l S ol a5 YV

oy y b
B e ielde sadde 53 ) Jled Cy ) amlS M}Hé}‘ gl OS5 la,
Jsdos 55l S Sl a3 & los 13 LAE a3V 0 ol 05 s ol SILAE il
L 53 (6, S el LB LAE (SOl .l s oals OLE3 Y IS 3 o0 ¥ Szl !
L 35 (o s YA/VA) 35 Osdkos 55 Caan EV/AYEE/OA L ol O g3l s 4ids 0 53 (gbend]
VAY Odd (6 g Sl oy 8 (st 3Ll o3 SILAE (e, Sl ¢ eles Ole3 il
ot 58 i (o3 AE/0A) Ok 53 Can3VVANVEY/TY W LAE fols, jluds 4ids
Ogme3l o 4235 ¥ b a3V J 61 Jhoms 53 (85 Jladin s Wb SILAE (hila, i
sle 35 05 ohed o adsl Jlade sV V/OA L ol Dsdie 53 a3 OY/EYEYAY L
U5 (ks 53 Caar3 VVANVEYNY) il o ss 53 Jlad S 5 ol Jila ) Ao s
ol ol S p el Lo 36 SOl al3s VAL Oley 53 (Osakes 55 S BATYURYY)
380 s 53 s e 5l s LS 5 s (S adllas 3 Olbl s 4 S 5
ol Sl oY by e e s Ll Wl ol 4GB WS e Il sty ot S
Sy oy lel (e b e 5o LS 5 sy ol b gdoatnn (s Sl 30 LS S
51 Jlas esla C)J}-,Jdudjﬁ)ﬂ,;u Aol (a5l (e o i O3 4 ol Jsles 51T
Sl 5 oy ot ol slad showe 3585 & yub 53 S e s Sbl ) s 0500 e
o pl 53 (00) Cl sdd S ek caale 5l as S LS (g el e 03ls 3 50
SOV S s sl s o 5l Gl 3 03 e B LAE (fla) o e S aglie

Ol ol o5 s dlad (Ld SILAE (iolay sl 3V Oles (oed SRl 530 51 (S (V) 0528

"



VALY 0 lousd V) > (212 350 (5,105 5 (59,3 42 ol

Loy ol alin 5o 5 ol s ST S0k 055 5 2 o il b o Sl o i
3l sl 53 plicy A5 s slackd Canglie (213l &S 0T 5l s S o]
et 3 U 650 ST GRIIL Blie 53 5338 o 5 Cate Sl Jale (63,018 o
Sy i Sasil SLS 5 Sla, s of il ol WUl e oy Seeds b (gduai
o el oy O3 e OLS 5 e Jlal g s gdoe | Ol s 4 oy Sols
55 Ul g e cidosie gladass 53 Jlad o e L s Shas 80 anlllas ams 55 cdas 2153l
S Saal bl 5 OV (6,80 Oles iol5dl Ules a8 (gdvais Slial & Odew
Pl o 5 Sy S LS 5 b aolie Llel SGS il e e iSE as
sladie b i plas 5o csllae olay b 8 Jld (L (60 )8 S Sl agdd oy Seds

338 o o gumen Jlad St s 3 s 5 Sl b aas o glde

240
.3; a & Release in EtOH-4 °C
= - 200 = B Release in Acid-4 °C
g )
‘U'J’ 3 160 -
<
4 . [ |
Jf)
5 1 120
85 a" .
< 2 80
T *
]
x O *
,l 40 . *
2
0
0 50 100 150 200
(a35) Oles
Time (min)

Sl Sl 5 J ST Jghons 53 51 F Slo amys £ glos 53 085 Jd oy amlS HILAE Jube, N IS
Figure 1. Release of LAE from active bio composite into acetic acid and ethanol solution at 4 °C
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Figure 3. Images of SEM from cross section of control zein film (A), zein film under treatment of
acidic (B) and zein film under treatment of ethanolic (C)
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Table 2. Evaltuation of antimicrobial properties zein films with 5%, and 10% LAE against L.
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Abstract

Background and objectives: Lauroylarginine ethyl ester monohydrochloride
(LAE) has been focused as a new active compound with antimicrobial property for
food preservative. Because of environmental concerns, the incorporation of
preservatives into biodegradable films is more suitable than their incorporation into
plastic films.The aim of this work was to develop antimicrobial including LAE in
biozein matrix and evaluation of releasing of lauroylarginine ethyl ester in the food
models solutions and also antimicrobial properties produce films.

Materials and methods: Active zein films were made incorporating 10% LAE in
the film forming solution by casting method. The kinetics of LAE mass transport
from bioactive films zein containing 10% LAE into two food simulants (10%
ethanol and 3% acetic acid) were evaluated by using high performance liquid
chromatography at 4, 22, and 37 °C. Effect of food simulants on the structure of the
zein film was evaluated by SEM. Antimicrobial effect of active zein films with
10% LAE was investigated against E. coli and L. Inoccuaat 4 and 37°C.

Results: The extent of LAE released from active zeinat 4 and 22°C in acid simulant
was more than in ethanol simulant.The SEM observations were confirmed the
effecting of food simulants on structure of zein that related to releasing of
thel AEinto food simulants. Increasing the temperature of food simulants to 37 °C
led to destroy the structure of the active zein film and decreased theneeded time for
releasing of LAE.The logarithm reduction value of active zein film containing 5%
LAE at 4 °C against E. coli and L. Inoccua was 3.91 and 4.51 respectively. The
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maximum antimicrobial effect of zein film was observed by 10% LAE at 37 °C
against L. Inoccua (4.99 CFU/ml).

Conclusion:Release of LAE as an active compound from zein film is strongly
related to food simulant and temperature.Acid simulant was enhanced the rate
release of LAE by change the structure of the film more than ethanol simulant.
Sincetemperateof37 °C led to destroy the structure the film, so refrigeratorand
room temperature were bettercondition forstability and release of zein film. The
active zein films containing LAE had excellent antimicrobial properties against E.
coli and L. Inoccua
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