[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

\Y‘\-\w:‘)jﬁc\iejjbn-wcjw @‘&@W}r}l&‘uw

Wy gt ol g ol Sl S JguSil il (19 Suod i (o 2
22U gl f T g 99! w95 55 pluSliw!

o315,8 &S e 35 a0 3 geme ¢ gl s
Y(&@Lé)u)ca)\fwwb

ﬁf;‘ﬂf_s,Li;;u‘L;wusamuum@u”pwwa);‘i.:)\wu.:)tsw;uyib;;u-\
ﬁf;‘ﬂf_;ati;;u‘L;J:J}L:samuu\.u@u”,uwwwﬁjwu—r
R s o (655U Sl (e mlis 5 el digs 055 (5555 (g mils Y
2 s o (5,5 Sl (e mlis 5 e sle wdige 05 S sliul £
P S ke BB ol 5 6328 Sliied S Ll -

QE/YNR 1 s Go,b AFNV/YE 223l ,s 5,0)

s S

g edS bl w3 L STy W olT e s il eadame glas IS Jasls 5 ol 2o 03 25, Seeds 03le Oy 4 e bbl 5 el
Sl 03 adsdoe l p ade Gl Al SR T B as s s Seds ool a5 il 04 L L ol g b
Sl S5 SISE B AS 5 sl i ey ok B ) Ss el edd G518 e s Sl eslial b Wbl 5 el
G 4 el s el ol Glapassd S0 Gl nl > Sl il sl foeil 5 pstisl e sSS il Ay 5 LBl 5 el
eSSl 5 35T oy g 0 e ilG 5 el 2B s 5 s Ses s Slis a5 O eV eSOl o3 (D3 03] ¢ g il W 5 (5 pikae
S8 BVANM 65 i 53 2 S5 o3l a5 5 b o3l des e LS ol b S 13 bl ge oS Bl a3 Y0 s A gles ys el
s 5l ol s s el o3 AT B AR 5 o3 AT BAO 35dome 3 5 4 embll 5 ol Slig 0555 do)s 5 /4 B oVT NIM
2 S U IS g slos 5 s S 1 S ) eslinal s SKeads sle e eSOl 0 ) eslinad ol L B 5 s Sueks
B3 s ol A WS ke s b el adbae b 4 aesiad U G al 3 ol il B 5 S Camer S

C,.w‘ea‘,_wby&)}ﬁ)@“}Jj).i:w.»\.éQw}a};ﬁg})‘)uﬁ.ﬂbub}uﬁ.ﬂbu%ﬂyw\

S s e85 d e 55 sd U o LB (U 108 3l S

stizchang@yahoo.caon:«. J,.."

ARA


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

el G5 G J ST SL o5 Sends Jl o)

Q‘J&A}@lﬁ’w“"“

S abss 5 035 ol s 02538 Dy 50 & i 5
B 3 AT OLKen 5 sassg,bila JA] 355 o eslizad
O e b3 (2l Al ekiS J S Jule Olge w0 |,
33 bl gz 48 Ldew) el pl 4 5 L3S ) n
S eslial 358 e La jese ) J RS Comse (Sl sl
LS 5 Lol LaSan e sl &y 0 b SU
335 edkd Ol s Seds &yl JialS Corge ol sls
oslazal W3l o DS 5 el 51 YU slases a glel e
P SN s Sl bS5 sl sleesiad sl
LS5 5l el oA Wlg s s Sl ol
Aas A ol sl 53 s S ype 4 o5 Sl
Ftslend o) e gladd 5l JSize (65,5 el bag s
gz 3l blse b (el b1 Jaslind U 5 oS
Lpsised [V ] dts Jo 28l b s 2dS Lol jan ks
Ly s of LS 5 556 o Sls el Sl s @
Ve gm0 ) Sy o DS 5 5 P slad 5
OLKes 5 g &S hann o V] S IS (S5
spd= 5o e LISl L ned =l b Sl oy 55
53T s o YU/ sl clale 50 ) cfulg
b Gy (oIS ole i ) g inls plonil S 5 ST
Sl Comer 5 okt Lis 180 b S5 Son 5 & el
wleY Sde 53 Cpmamen Aoy Ve CfU/MI ol 2 51
Lolon ¥ plp e 8 plde 53 b aed Comer 2alS
5301 s 4 s Seds SLS 5l eslitud Coles 4 4 g
33 el ol an 4 sl 51 05ST oSl s 4 e
ol on el el eslanal s Sl Dles g sy
5 o158 oo b el 5 b s Seods Sl 1 G
G ekd W) il s sl e 3 g 4wl
S B e 30 (SIS il glales s (g i

Lbuﬁjjj :“9.4 —"
3l g0 —V-Y

aLQ)L?u“ rb D)M&u&,ﬁa} u-i\ 5 eslaul S0 )‘)ﬂ
ACIOSS S 5 31 /44 ol ax 3 L e —Wi - Jl

Yo

dodas —)
Sl ot s Mall oy SIS S ol 0l e el
Lol Sl eslinad & bl OBaS Goae ST b
0> G 3 ol SLae g Sl eslinud pae 5 Vb oS
ldal b a Oy sla iy 51 Sl 1 plde oLS 5
i S o ) b 2 Seds LS 55 ealind
S s Aed Sl S el D il
GG okl GBS Gl el el W S
SLls 5 spd e M5 o DY game 55 SV 0SS SN
0332 o poist 5 b 0330 S ol 1 J3 5l Sl s
il o 5 o SL clid s 38 B Ll gl
Sl SL Je slis s GBS sbal b sl [E7]
R T T R e P e R T ]
Ay 5l SaScailes Cavls Gl w8 5 opl s e o]
(e slsn slaotSes )T 5 O3 SL) e o S (slag S
i 08 S SL 5l s sld Wae (sl 5l S
S S s 4 3B men (Llodd L2 3 ol s )
e aS il esls LS Oldlas Sl e s sl 55wl
Sla i 3 by selslil S5 5 i) Sl 6, Sl 4 530
S8 L) 5l rzmen ol shnls 5 p s S il
SxSsr @ sl eSS 5 s se L
250 00 V] OLKes 5 55 &S RS 0 [0 51] AS
BERERE PO VS T3 TR TSN % P RNT-S R A
Loy plrl 55 g g0l i Jlie 3 e sind (slag 55
S s 53 odd Sl el & Loy e ol 4
—odsS hlis 5 (0 e0) oS Jeilicd Sl ead ala
33 6«:.1)@ IS Y pLSU s, (Y V) J xS
B X COW PN TN e SN Y RSO R P
Ok oS5l el Kos e b SL calax
35d 5 03 e SlS s S 5 L jesie (S5 5 Al
P pME Slas pha 5 Sty 53 oS Sl b ki

s_.J\f:: (ol ‘g;.’.‘}'.’t’ Qyﬂm ‘LMJ:» u] ‘C,..i}f ¢ Aole

2. Nisin
3. Natamycin


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

\V‘\'\ ;J'.’.:)jj'é c\i 092 Ay QJLA.A;

S s 5 psle asklad

ol = Sl e A3 Bl O 4 (PH=0/0) Slews 3L
53 (0ns TPM) bliie Ojen 655 blsee b JolS
238 st Cles

e LU J ghos 4 Y-V

JA OO P g W RO P ER U E W e
Ak 0 5 VIV) UK sl LI 5 (VIV) Jg S
0L o Sl e A Lol O & (PH=V/E) Slaws L
52 (00 TPMY) oblias O5en (5355 boshsus ¢ pmmlibl LalS
s S 58 Cles

9 el Sl b Jdoe ag -E-Y
s GG

P V0 5 el S e 0 Jslme ) w8 Gl
JSIS st Ly s (VIV) JyeddS 7Y sl
o 3 Bl PH=) clas 3L 23 e 0 5 (VIV)
Oyed (S35 cblsne nlabl 5 el LS 002 > ol
3 S 13 80°C gles s (00 TPM) bl

e 5o 5L 4 2y, —0-Y
bsbe U s bl b Jsloms 4 ol wlyan ]
C los 53 ol o 5o 5 Ad a5l B iy 55 s ol Sl
e S8 1A N0 TPM e b aids Ve e 4
o e VE 5100 sl PH L clivs 3L ) L £Y
it B 5 s LB (i slad e 51 p1S a5
Ll 3L Oses 3 aids Av b ad Blsl bl
e BU1 Gles 53 433 T Soke w0l 4 S0 s 50 3

DY s 6,4 ¢ C gles 4o

095l sl by, -t

)3 03Il s — V¢

Gl o oSy lawg Sl ol =3P s oS
Cole G5l day ld ag o 5ol o301 LS el 3
s il o gosll bawgie 58 C o gles s (S
o3Il LSS aw 53 sk polas (Valslao) A pund e
Dol xas .8

Yo

ol QW Merck) JSUS sl L (el
sl (SoLils DSM) LBl (a5 5 Myasan
@3 (oWl Merck cs s 744 51 YU ot ax s L)
Soid Al (OWITMeErCl)  Slind 03550 ly
Jssbe 5 Slp cu iy glacis hews 5 (W Merck)
Gl ciS lae (LSL St cgx) BT Sl
soled ) LT 55 aSsss il 5 Sl 55 S35 ke
(oLl Merck es 2z,
oslitul 3,50 Ol o 5 LolKaws —Y-Y
el Sald-2010 Ju) obs o3lul 6,8 o310 olKus
Rer Juw) 3, oper oKaws (5 Shimadzucs s
Avantive Ju) s sle o&aws (oLl dka s o cx
STl oKas (S 4l Beckman es : el
(Sl Beckmanes o cxL. D-1. Ju)Labsoc
S cole UIrospecy v Jue) e s 5o s xSl oSaus
eilry (5, Se 3l olKens ((,-IS5I [Pharmacia Biotech
¢Y (S Malvem cs 5 el Nano- Zsduw) b
0 oSl 5 (W HBG s o cxly) L
(oW1 Millipore) (ls 2

b sy, -Y

oS Jaslans g5l eslal —V ¥

aoary b odeesisd Wy e S s Ay s
U Sl g 3 NIV WL 5 Ko o« Dl
Oed S hd i Chale ¢ it la poame 36 5 I3
Nsa oo T sy plol 13 o3Il (55, Aol ol s
D5 b omed SVse e Tl (G ol s A Sl
ol S5l L e S VY0 Uslee Vorg/mol J Sl
543 Bl O @ e b 53 OF 1) e b e A3 55
55 LYV C sl s 5y ald S e 4, 5L SIS s

LYE] A esls L3 Verpm
el J s 45 VY

A 0 5 VIV) SIS sl iy 5 (VIV) 08


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

el G5 G J ST SL o5 Sends Jl o)

Q‘JK“A}@L:“’J“"“

5295 L0 ga5T Y-t
boses 5 po5gm 5 351 il 80 gy p —V-T8
2 s psigmd 5 ST e bbl 5 b)) T

wilises slales 55 aln ) s oS shlis] Conaz

b sl s allind 5 586 51 b SL 0 ge3T planil (51
Sl i S S Jases g 1 oo gl oV 2,
LSy caiy @is how ol jsku piy dd el
5T S 4 23 Sods g a5 el i 550 (550
bl 55 bbb 5 sl s Lol O & s
B e A el S Lme 4 (04T PPIM) ik
5 3T Bl sl bgle « esised 5 T el
550 aebbl 5 el ) ) el bl ¢ o5
Slabes 5 Oly 5o slisl s sSslslin] Comazr 5 0l
STV ALV el oles ps psbie pl s S ) il
il slases Y0°C 5 A C (S slales 5 555 YA
0BT Il Jsile i8S bsme (555l wisad 5 o
A, s e g Ad el SIS des S )
W8S OB s 25 5m sl eSS sl

5 29m8 5 3 bl S ey —Y-Y-E
(o 25530 5 3151 prmbBL 5 ) OT b e
ilisee gWales y3 zwl sl S i) Corar

R R T S Pl UM E P
A eslial Sl s a8 gl 028 e 5 2l e e
el Ol g bl 5550 SAS Lo lnl sl s
L il il e Il 4 gl V0 35 Ll e ]
bl 5 el bl (o 5 35T anslbl e
0 5 A XpPM) Cile glackile L esssd 5 3l
el bl pas3sed 5 3BT ambbL S0 5 s S LS
FYow L BPVIR RGOV I SN SRS U PN oo I L
50L3 55 b g5l Comer o p a3 sed el
Voo gladley o3 sk pl s S e e glales
il Y0 C 5 A C o )lug slales 5 55, YA 5 YY) ¢

j}ﬂb})ﬁuwhﬁméj)ﬁMudﬁjoM@iu

(V) dales

zn._d;

E["j‘r] e
Z m;d;
= u,.ﬁl.:.a) P jlaj u’"<"l"'° [ .E_}f,jV]gCJbS J.la.a :di
DeBroukere mean (Jstes

D] s il 5 dsles 3leslanal b 50 Soly3 o310l &5

(Y)dsles
04 — N
Span= D(a+%)—-D( %)
D(0+%)

bx«yr-;ﬁ| Loy -Y-¢

5 ol Blsve 5 bl ¢l Oline (5803100 Cogr
oKas 3l msised OseeVge b 3 odd [ games (e lll
rmtlabl o (sl 2 gUY00 g I b 3 e gibp 1S
ool s eslizal BT 51 oKaws 5 sl i Sl s
JIE s S 53 s oS ol Syl & e
EXPRPINPE PR SN W KR R PPN
ol Sl LB TS oS bawg edd bl
Ol e gy 1Sl olzus 3 el &S bl 51D SV
s s WGBTS oo 53 LBl 5 5l
Lslse ln L 0¥ Sl Ul U5 e o & nl 2l
nl e cul lp oS b pmlblbl 5 el
Lo ame, Ol ks 0S08) 0l 55 paipd OsVse
Voo wp addy )3 553 0t S b Suk il 5l esland
Olid mle 5l bapsipd 3 edd alpeS slsn (55l 5B caids
Oy e A2 1A 34 0l gS 2 3lge gol> oS
Colis b g 5 @ bl 5 b O e 5 ST
BRI JUUNC{ RN WS TR IO PR ARt PR SU PRSSR H
bl 25 dse 8 Gl

(M) dsles

W 05,3 el 5 sl e

f)j_,?:ljsa.,\.i PARE]

Loy =

RPN

0l 6L oLl 5 el IS ke

4. pyrogallol red
5. molybdate


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

W‘\'\ Q‘.’.))}J'é c\i 092 Ay e)Lmjl

S s 5 psle asklad

Sl 33 0 1) s V-1
ol pals s 3 baste b (g Seslhil 4 by e s
el 0 03,51 (V) s 3 il sla0 s g0 3 sl 2
S (Y5ad) SIS Ll 05381 26 ol 0Lt s
o SIS Ot 5 (050 il el pon 4 IS L)
Jislind 0seVse b 4 Comd (8 6503) pglbl ol s
5 (P<e/v0) el s pme clpd o310 5 5 (Vb ga) Ll
548l Jalal S eIl (Ve 5d) SIS Sl L 005581 L

M)WﬁjJ@{bu\w‘@bwa;S&bu)Lﬁ
AP sy oz 23S lame Say g el sk el
ROt

bl g b -0

A plondl (alas SlS b B s 5 1SS A s Wl gell
(P<:/+0) 780 Juz=l zlaw ;5 SPSS (16)s,Ll 153l ¢

b ool (Sl amlin gl (Sls lawsls L 05

L eslanad

DA bl 5 el 03558 L L3 3 e ’
. , , Lasl -1

é)bL;.M Q}Lﬁ o0 Uy L;LAQJ:.MIY}AJE BE) A(W‘ LJ.A;-L\;I) -

P<e/v0) ol azilas
;All}mL_SL@;WV}AJ&LS‘J;bﬁ.ﬂ‘b’m}u}@‘))a)‘x‘éﬁga)\x\ML‘};JA@LZ‘;\JJ.X’.
Slas Gl M) ez s Sl el atls & gl

VA£Y/A® YENLS sl S Laslins -
querr® VA E4/1907 IS L L s oS el Y
INESH AV /A el 5 JpSIS st L5 oS sl T
NS NISESVLS Bl 5 JSS Slst L 5 oS fiolins ¢

d 7 . wls s
AN YT NEAIY et BBU 5 o bslies 5 JpSUIS ls1 L 5 oS Lidslins o

S pSadar alS sV ge 5 don )3 45 25 5w Ul e
odalin 10 5 Ve 0 ppmc}la..ﬂwﬁ st ol s
5 ol bl 5 3T sl (sl gls Wgas 5 50 e
Soled 5 Kk gl jis Ol s sl eslbl
YV 5 VE Y sl Sy L el pl s A edalie L S
Sioled 53 LilBl SWIYA S5, 55 o 5 eng ol L
(i Deil ol ez 5 Ad edalle L S
V) el b bl 5 e e llBl 5 b b sl
BE L;ﬁia.b a8 i Ol s el 5 sl
Oy Ctd8 L Jy conl odld sdalie oL SL 5ol
A ddedalie YA 5 YY) A E WV 6ls 54, 53 o5 el
L aSeda 2alS 3 anie 0 od oL SL 55kt ania
sy 4en r,\.u sk a4 JalS ) aas e ol
Sl 53 a8 plal ¥ se b 55 cpimmen A sdalive ()16
b Gt ol ol sliel bl 5 el bl

Yoy

b},«yrzﬁ| ol —Y-11

A=Y 350> sl (6l eV Sl LS Gaiod ol o
s5d> Ll blses (sl 5 7 A=A 350> bl (gl 5 .
5 SIS Sl L ) Gaiss ol s A s TAO-AQ
lps Spd Olasl Cgr JspadS b 4 Jg S
I e SO 5 DS I Sl a5 U
A el

95 gl a5l —¥-1

Ly romen 5 a3 5551 Gl 36 1 ol il
Camar p (dd osigd 5 35T amsbbl 5 b)) Lol
Cilisen glalos 53 ugiysl eSS Shileul

Sl e glaosNpe b 6 () 5 (1) S s
55 Y0°C 5 A°C (les 55 wsiosl iS58 shilind Comex

(Y)}(\)Jﬁct{«z-y“b..Wl ol o3ls OLES 54, YA Sl


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

el G5 Gl J 5SS SL o5 Sends e

Q‘)K*A)&L:.ﬁww

9 -
8
7
Eo
% 5 | == s
g 4] s e
34 e 3 da i
2 33l D gl
1 e 141l gl
0 T T 1
0 10 20 30
time(day)
Sppm
7 4
6
E 5 — ) el
=
g 4 s e
ED 3 e 31 31 S gla
2 =g sl gl
1 —— i glas
0 T T 1
0 10 20 30
time(day)
10ppm
7 -
6 -
E L
> —— 2 ) s
2 4
§° Ml 35 e
- 34 e 3 o glie
2 s gl
1 —f 14y 5100
0 T T ]
0 10 20 30
time(day) 15ppm

il glacdale 53 Y0 OC (glos 3 wgisl e sSsS sholiul

53050 bl S6 5 ol s —£-1
Wﬂ@|bﬂhw‘3@j}x§

ilises glales 3 ol sl ]
QL:.;)'}) YA QJAJJ/\Ocksuajbj?HU w}l.ijﬂiﬁ,\:w

RGIU P WP 1Y

Yot

Sl ol @St sk 4

8 =
7 2 s
= 6 e g3 O
35
§ nd e 2 b i
3 A —— ez sl
2 - R P )
1 -
0 : : )
0 10 20 30
time(day) Sppm
3 3 e
-1 o
€ ¢
5
T | ) B glas
&
4 i g 35 sl
3
) e (a1 b i
1
0 T T )
0 10 time(day) 20 30 10ppm
7 =
_6 1
£
=
3% ) (s
0
L4 1 s e
3 —— ) b gli
e
2 4
= 1alb s
1 4
0 T T ]
0 10 time(day) 20 30
15ppm

il glacdile ;3 AC glos 55 gyl wsS S slilial


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

“ﬂq-\ Q‘ib)ﬁjé ‘\i 092 ‘WY o)w

Sl w5 p ke wallad

10 4
9
_ 8 1 —— 2 el
7 8 i3
G 6 ) B
R D e
4 = 141 hgas
34
2 -
1 4
0 T T 1
0 10 20 30
time(day) 5 ppm
8
7
6
£
R —— 3 il
< J
% 4
o el
3 J“}J).“X
) i
2
= sz bl
1
0 T T ]
0 10 20
10 ppm
time(day)
8
7
6
B 5 —— 2 eslalS
£ e AL
S el
G 4 s
g = 3 bl
3
) —— s sl
— a1l
1
0 - ; T )
0 10 20 30
15 ppm
time(day)

oA el Cmaz palS  Cilmes gla 0¥ se 5 LI6 8 JSS

Y0°C glos 53 b

Eow -V

3

O3 03Il s V-V

Lm_)}.:.my}ﬁjﬁ @L«" ) J)J}- 93 ekl C)J GL‘IA “ 4;-}4"[.1

ok OhE e3538l L coman dnaly e gl Ve 5 ly3 o5l
3 bpsisd Sl 3 gpdy Glasl o) SIS L]

MAJJAS@ﬁ@Q‘)S@(i)}(V)JﬁQQ}SQ

Aot 4> G)B &)w BE Lsﬂi'“*:;: JZ.MS L&uﬂ‘yy)é
Gl sl sel 53 550 e edalin Vo 5V 0 PPM C)L..u
i 0oy 53 33T bl 5 b bsie 5 sl3T s LU
ol s el 2B Soled s S Jals

)'j)ﬁ@;-ja;)._.c,q_lj\.,.uéj\’\ j\i N&\AJ’})J)&AS

°]

7
—_— 6 7
£
‘g 5 A —— 2 el
w 4 Lo el
o = 5 OpdeddS
34 e 31 ) da gl
21 e a3l sl
1 —— a1 slhe
0 T T 1
0 10 20 30
time(day) S ppm
8 -
7
1)) el
6 4 == 3 G
s e
E
5 B S BP Y oy
& 4
0 i 3 33 b sl
9 3
—— a1l
2
1
0 T T |
0 10 20 30
time(day) 10 ppm
7 -
6 .|
5 ) i
E R
Eo —— 3 g
S 3 o
== gng s st
2 1 — Tt
1 4
0 T T 1
0 10 20 30
time(day) 15 ppm

Yoo

ool Camaz 2alS 5 Cilzs gl 050V se p LU Y JKS

A°C Gl 3 2l


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

el G5 G J ST SL o5 Sends Jl o)

Q‘JK“A}@L:“’J“"“

2S5 Ol Jltle a5 b sl e D3 o3Il JEalS sl
ol 45 Wl EalS b, S5 o3Il bl 5 e
b s osd e 05Vl 0Ly 53 hals Esl Ll
Olaxl 5 o3kl Shlpl cde 4 IS sl L 51 eslizad
o5 & Ose Ve SSE Obekily dapsssd 5L oslps
by o ides 4 ars LI Al B 6 St
Bole 55 e cBle el [YY] (LD 5 STps
ol @l LS ol 0 eSSl Ol Olis 3 e
sl s (id Y50 o W) o

5 351 el S5 Jols mls YoV
Coner p Wl byl pimen 5 g5
b i) 5 sl S sS Sl]
e glales s

LSty s a3l g a0 as bl 5 U 5l iz
Sl dainfsn 5 b 5 048 AL L s Lae
Gy gl [TV Aas o Sl 1 Bl 5 s Seads
ol ols ke [0] 0L 5 edlial cmls Losdel
5301 e 3 5w el oL SL a1 ) s Olidoee
b Comazr 2S5 (Bl e 53 eSS
3 Slas o Solsme O] oS Wk an ol A
L35 2 i GLdsmS U 53 ssame 5 35T el
el Sled 3 e 0 s ol e Cumex lalS
bl 3l sl cele Y b Gl e U
Sl s el alile ol s OF 3l e 5 4l 2alS o
OF sl s S edalive [2alS ot Wy ol o535
Jgep 3 aS 15 g a8 Lo 53] el Jls b
Ly g pslle 5 ot Spe 4 el L) S e
Jsap s 3l el Slas 53 lied Cones RalS
apsisd odd 28 by 4 by e ol 5l 05550
jwbjeMTw;g@wwub&oujJ@ﬁ
Sl 35 koS 53 sdel Cows 4 i L [YE] Oen
Sl Sk oy 2 el S ) 4 Olaies (pl 2l
et Sl eslinal ols 0L Cile oS Sl el g3l

Yo

03538 b5 el Jhlpl O3 ol (pd e p sl sl
FR TR I R VPP PN P PR U WL W LR -
S oy SialS Slyd ol (e saed Y 53 o (5,518
ol Ol 5 g5 VAT OLISer 5 dosme Sliios ol
3503 D3 3l gl 56 b sssd bl s Jlad
Sl s a3 B8 513 L 5 ST Jls esle oS (500
3550 S pied Olader S Rl & e sl 5
g ol oS 15 S sdaline e jLis oS oIl L LT
Tt o b S B S 18 Gl 4 e IS e
w oy b oogd e bl el Jials Eel Ll cpl &S (b
S L 3 oIl asebl 5 el 5 S OT el
S el il 53 IS sl L o35 S L s Al
Sl G cpl 3 el G 4 S LSS b e Sl
Sl iy edias DL el astls 5l fols b sl
S w5 Ses IS e 5 5 SL S
Lme (585 kil 53 om0 Sk Laad sl plad sl
ol ol LB (g, S5 s

O ge Y oSSl Skl b 0,18 —Y-V

5 e S S M5 @ e A sid chle L
olo fio S,e0 5 psisd S5 S e RIS e
o 2 S a5 b s e bap s s 5 e 5o Jld
S VY0 Uslae Ve e o) fied oW e Gk
S0 S S a0l e el 0 eslinad (rd s 00 3
clale 210 g 5SS OLaily Rl 3 g Jalse
bog Ak s D] Ll pre 5> cldsid
S 58 sdalin Tl bl [Y0] OLs 5 0SSk 5
oslizd s 2dS il SUS 5 51 6 esigd Slaptenw 3
a3 Lﬁr}j)?,:l olss Al G Cle 4 (sl
bkl (als S baslind & cans Ll olkl zals
3 dladesle Oledr 5 ¢ 58 iz Bl 1alS 0 Y S
o2 O o8 3,15 L3 6310 1 plis 56 Lapss g Sl s
S sk ks 0 0¥ eSS 0Lkl e 55k &
@l ¥ 53 skl g e 53 35 513 L 5 KT Jleb esle

b ol 4 550 S sied Obdr JE Sl 4


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

\V‘\'\ ;J'.’.:Jjj'é c\i 092 Ay GJLA.A;

S s 5 psle asklad

@L’..o—\'

[1] Cleveland J, Montville TJ, Chikindas ML,
Nes IF. Bacteriocins: safe, natural
antimicrobials for food preservation, 200t
J Food Microbiol. 71: 1-20.

[2] Mozafari M, Johnson C, Demetzos C.
Nanoliposomes and their application in food
nanotechnology. 2008n J Liposome. 18: 309
— 327.

[3] Deegan LH, Cotter PD, HilC, RossP. 2006.
Bacteriocins:  biological tools for bio-
preservation and shelf-life extensidn. Dairy
J. 16:1058-1071.

[4] Delves-Broughton J, Williams GC,
Wilkinson S. 1992. The use of the bacteriocin
nisin, as a preservative in pasteurized liquid
whole eggLetts Appl Microbiol. 15:133-136.

[5] Zayerzade E, Mortazavi SA, Jafari MR,
Afsharnejhad S, TabatabaiYazdi F, Nasiri
Mahalati M. 2011. Study antibacteri- ial effect
of nisin form Nanolipos and free form, in
liposomes on the survival and population
decline Listerian Iranian white ultrafiltration
cheeselrn Food Scie Tech Res J. 7(3):191-
199.

[6] Moosavy MH, Basti AA, Misaghi A, Karim
G, Zahraei Salehi T, Mostafavi E. 2009. Effect
of Nisin on the Growth ofStaphylococcus
aureus in Commercial Barley SoupPharm
Sci. 15(3): 235- 240.

[7] Were LM, Bruce B, Davidson P, Weiss G.
2003. Encapsulation of Nisin and Lysozyme in
Liposomes Enhances Efficacy agaihgdteria
monocytogenes. J Food Prot. 67: 922-927.

[8] Davidson P, John N, Sofos AL. 2004.
Antimicrobials in Food.Food Sci Technol.
145: 273-291.

[9] Hondrodimou O, Kourkoutas Y, Panagon
EZ. 2011. Efficacy of natamycin to control
fungal growth in natural black olive
fermentationFood Microbiol. 28: 621-627.

[10] Malheiros PS, Daroit DJ, Brandelli A.
2010. Food application of liposome
encapsulated antimicrobial peptidestends
Food Sci Tech. 21: 284-292.

[11] Weiss J, Gaysinsky S, Mclement J. 2009.
Nanostructured encapsulation systems: food
antimicrobials.Global Issues Food Sci Tech.
24: 435-443.

Yov

S5 2bSL S slaasls S5 o) s S
03 o SU Comas ol OLAS GLJ e 3403 Lged ol s
53 il lite eabll s pde 5 sy Sl
S ok Al s sl S sl a3 Y0 5 A slabes )
S dped o)lil 350 pl 4 Ol o B Camer A
SrSadir A i 5SL Sl oS 5 51 el 5 Gl sles
Lz p ooyl 2l S SOl 5 oL SL L sl
MK slos 33 a3 206 5 LS il tals S
Gl 53wl Jy cud axg L6 S sl a3 YO 5 A
A s e A e 4 Al e S ol 5 S A C
boal oy s a3l VL glales 3 a5 5 Lags SL
ol ool Cllas (Y004) OLSea 5 (S gmse G S
3 e S S Olge & el e 4 GRS
A sles 53 53 (Gl o Qs 53 sl s S sl Si
ol aasl bl ol sl axstls 3l Kl a5 YO
ol Sk Lhy Al e (el il slie G
B 6SL A G SIS SOl s emes Sl
Oy eSS glos Rl L a8 ime s sl 03 s

V0T ol asily (2l 53l 26 5 (s ,SL

Zz -
S o A
w&)_}ﬁﬁmM:lf&j)ﬁjfjﬁ)‘osmﬂlm\aqm@b
5 o) B SU 1 WS 5 5l eslizad O sl o
O i U S b gl s (e LBL

.W\M\Jﬁ)u‘}&)ﬁﬁwn >

,s..e“}ﬁ.ﬁ} -4
il sl Sl s Sl 5 S Cole ey b
L;bﬁ)Ls Qu.:.da.: jgj‘})lj‘: oLS0s M QM}
9 U] u,..AU JJ.L J.ij.s é&ﬂ f-}lj am\é &)J‘J


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

el G5 G J ST SL o5 Sends Jl o)

Q\)Kaﬁj&lrpww

drug loaging and ESEM analysis of stability.
In J of Pharam 2004; 285: 23-34.

[19] Rasti B, Jinap S, Mozafari MR, Yazid AM.
Comparative study of the oxidative and
physical stability of liposomal and
nanoliposomal polyunsaturated fatty acids
prepared with conventional and Mozafari
methods. Food Chem 2012; 135: 2761-2770.

[20. Wilkinson M, Kilcawley K. Mechanisms of
incorporation and release of enzymes into
cheese during ripeningn Daiy J 2005; 15:
817-830.

[21] Benche R, Kheadr E. Inhibition disteria
innocua in cheddar cheese by addition of nisin
Zin liposome or by in situ production in mixed
culture. App Environmental Microbiol 2002;
68:3683-3890

[22] Hwange SY, Kim HK, Choo J, Seong GH,
Hien D, Lee EK. Effects of operating
parametrs on the efficiency of liposome
encapsulatin  of enzymé&ollides surface
Biointer 2012; 94: 296-303.

[23] Mohamed AN, Ranjard L, Catroux C,
Catroux R, Hartmann A. Effect of natamycin
on the enumeration, genetic structure and
composition of bacterial community isolated
from soils and soybean rhizospherél.
Microbiol Meth 2005; 60: 31— 40.

[24] Mohamadi Sani A, Ehsani MR. [Effect of
natamycin on UF-Feta-cheese shelf life]. J
Pajo Sazandegi 2007; 71.

[25] Moosavy MH, Basti AA, Misaghi A, Karim
G, Zahraei Salehi T, Mostafavi E. Effect of
Nisin on the Growth ofaphylococcus aureus
in Commercial Barley Soup. Pharmaceutical
Sci 2009; 15: 235- 240

YoA

[12] Rasti B, Jinap S, Mozafari MR, Yazid AM.
2012. Comparative study of the oxidative and
physical stsbility of liposome and nanoliposom
polyunsaturated fatty acids prepared with
conventional and mozafari methods. Food
chem. in press paper.

[13] Tizchang S, Sowti M, Rezai R,
Ganbarzadeh B, Javadzadeh Y. 2013.
Optimization and Study gbhysical properties
of liposomes containing nisin).Food sci New
tech. 2: 59-68. (Persian).

[14] Mozafari M, Johnson C, Demetzos C. 2008.
Nanoliposomes and their applicatiam food
nanotechnologyln J of Liposome. 18: 309 —
327.

[15] Marsanasco M, Méarquez AL, Wagner JR,
Alonso S, Chiaramoni NS. 2011. Liposomes as
vehicles for vitamins E and C: An alternative
to fortify orange juice and offer vitamin C
protection after heat treatmeritood Res Int.
44: 3039-3046.

[16] Teeranachaideekul V, Souto E,
Junyaprasert V, Muller R. 2007. Cetyl
palmitate-base NLC for topical delivery of
Coenzym Q10-Development, physicochemical
characterization and in vivo release studies.
Eur JPharm. 67: 141-148.

[17] Watanabe N, Kamei S, Ohkubo A,
Yamanaka M, Ohsawa S, Makino S. 1986.
Urinary protein as measured with a pyrogallol
red-molybdate complex manually and in a
Hitachi 726 automated analyzeElin Chem.
32: 1551-1554.

[18] Mohammed AR, Weston N, Coombes G,
Fizgerald M, Perrie Y. Liposome Formulation
of poorly water soluble drugs: Optimisation of


https://fsct.modares.ac.ir/article-7-7433-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

JEST No. 62, Val. 14, April 2017 ABSTRACT

Study of Antibacterial Effect of Nano-Encapsulated Nisin and
Natamycin in Liposoms against the growth of Staphylococcus aureus
and Aspergillus niger
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Nisin and natamycin have been useaagmicrobial agents in food and pharmaceuticalieations. In

its free form, nisin can react with reducing sugamd can non-specifically bind with lipids and gias
and hence its antibacterial activity is reducedoVercome these limitations, using of liposomesheen
reported. The main object of the present studyteasudy of antibacterignd antifungal Effect of nano-
Encapsulated nisin and natamycin in liposoms agdims growth of Saphylococcus aureus and
Aspergillus niger. In this research, liposomes containing nisin aatamycin were produced.hen,
particle size of nano-liposome, encapsulation igfficy and antimicrobigand antifungal effects of free
and nano-encapsulated nisin aratamycin at tempreture of 8 and 25°C were invatgig) The results
showed that particle size and size distributioragpvas 76-90 nm and 0.73-0.9 nm respectively. The
encapsulation efficiency of nisin and natamaycinrevé85-92% and 89-96%, respectively. The
antimicrobial and antifungal results showed tha¢ @$ encapsulated form of them, combination of
bacteriocins and low tempreture storage is morecg¥e. In this study nanoliposomes were prepared
successfully by Mozaffari method. The Mozaffari hwt was effeicient method for encapsulation of
nisin and natamyciny and evaluation of their antiobial and antifungal properties.

Keywords: Nisin, Natamycin, NanoLiposom, Antimicrobial ageidgating method
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