|‘ =
o
B
|I';‘-J"'

Yo
.."‘.'L'.F_i- anid 'I_E'":‘h

_r:.-I;

1YFO-FI£Y bl

i

& }.ﬁ.'!_ !:

LR

Yo ylgas

A e e e e e o e e e e 9 ol w9y il colaiul bl > olF &F g oslac 7l Pl (8 5ledug
Escherichia coli § Enterococens faecium dListeria innocua ¢ ol S faens gl ey

e e L e - e =) N L | VI R e

RIS e e T T T T e e T Sldudd el 30 08 T eis Wl B b W cguo (b Sl T 59 vy
S s (S o Gl B (g e (Sl Ao
et h e A AR Bk kRt e g Pt PR S R Lt S 4 4 A S B AR S R b4 S oA £ &hjﬁ&j&f&&;é@ii&%fﬁ:ﬂg;f

LRl | A sla 39 9 3080 Dul &S Oul g calice

SMoms (i (S ¢ e o 215 BT (g ¢ Sdlee ol ¢ gl plae]

MR e T R S T R (Clupeonella culfiveniris caspia) BS™ o 4283 J§ guds” JyT R e L™ -5 K1)
T ouighliJaile #1321 9 4y Comsy 9 o Slerdsy Wb oo

e e (g S el felenl Lo ( Saa 3 Lo (el aile

Wal  Olpl gle mlo 5 pyle sle

YOV risecsescesssssessssssesssassassnsasnsssessnsesssassasnarasarrssssnses Sbow Slwl 000 L)) Lwigi) du (2bawd 5 0 30 Dluogas il | S 9 4w lag
£33t g g 3l g desn (S 5 (S ¢ S (5310 i isae
TEAE s i s s bieia @alul 9 210 5 Ludly «O130 8311 Oluogas o 18 guls” — pdid Calises slacdale Jf

Slaadb A Celog Lol Slapg sl b (Sl 0959

pia dome IS abes dalo (S5 p ST a5 BSOL
..................................................................................................... due L_‘u':'.jjT U.JL-J? Lol L.J".‘;J Jb&'ﬁ.’.'.-wg__} I'UJ'-‘-& “55"-‘:&&&: J.S'T
d..l}” '] WO i Eb listeriainnocua 9 Escherichia coli
(&S s
it P e o R A R e e e R Viatuwaiso b 0Dy 9 w8 (A5 o 908 Olou )y (Sl pile! Wb ws g
Sl M i 38 wIGIHE pigds ST g

5 5 g e WOl gt o S

Yye

Vol.12 No.2 2016 Y40 Jl Y ol

e s s s sty A g 2T sl M 3 Berberis (integervimax Vulgaris) o 36 &by Gl lae 2lgs dus e

75 Lo ARl o ek

................... ST 58 5835 30 OT 898 Do gal 518 51 31 Ol sac ) (Goud | Slhigs 50l (0 Fao TILS 5 Juldy (55w Jo
i Al el pldl (g e o Ao Sleiind o 3 ol

................................................. (SLT b § SLLSF (Sl 56) slwl s dilain Al 3 ol g3MT Woo (Slaz 3B Jgia>  wiy g
P a0 way il solaall

B BLIE Pt o] *qf-:"’"f.l.u: o

e oy ret ro o e el Cri ¥ 8 Ol i (Sal  JUKE g e 9 SO adaiy Sl T he sy

L’éb“—"h‘:h;ﬂ;lll_\.hl-u'_‘r;]-&- Al u"a'“:_'J"u"" ;Lf_nu:.._ML'_'s...;l_; \_JJJ:‘J,:nJ.:a_.-

Iranian Food Science and Technology Research Journal




olnl 2les alus g pele sla pgh @ i

Y/VY/AN

39bd g Wl @,l39 5
¢ poe AAJO/N +

WD i — 3155

o ylods gl — oode 430 9 \WWF/AFY dilg g o Loy U

Y als
Ll oalds s \FAY JLo U ‘5),&:? 9 wlddsy ‘,bslc INTS) YAN/EVAVY 4ol ‘sb A il Cﬁ‘ D9y —Golc 4,0

AXVATARS

s (w9, olBisls (63,5liS cuSiils oldé mlio g pole 09,5

(Moo (owgd,8 olSiils ) HliE Slge comds wliul
J.Q,W.A ‘56,.:50).9 oKl ‘@L\.C ;)‘9.4 s_i:)..&s.u 04‘9}5 sﬁuw wlwl

Ageen gwgd,8 olKadls « oldé slge cwdige Lolil

Ol oBiils lad (656l 938G ol

s (g )8 ol8isls ¢ o138 Slge gy ol

s (w9 8 olSS1S (658 g Ko el

dog,l o8y culad (654l 9iST ol

OB sk e 5 (65)5leS” pole oKl «(53g)gmg S oLl
Ageden g9 )8 olSily ( A dlge S 5dg0 le g gt L]
B w).: olRiils ‘(5)‘..3& 0‘5.4 w woliwl

s (w9, ol8isls ¢ o13e Slge (550 gm0 ol

Ageiin (g 8 ol8isls ¢ o1 Blge gy i ¢ Lisls

3y oBils ¢ 213 Slae S udg le g swaige ¢ Liils

Ageiin (g, ol8isls ¢ olae Blge gouds wliul

Ageis S pole olBails (g5lwg lo 0aSLisls (659 gmg S ol

5 65y9iS pode oliils ( 138 Slge U judam plg> 5 (owdige Ll
OBS rmb i

Mon (sg3 2 oA (635 5ST 99 (Solgms See el

s (w9, ol8isls ¢ 13 slge (65909aST ¢ sl

S35y Sl Sama e 5

oaly 5 Sgrwn 5SS

Sl Lo joame 157
55,505 piln 28

7 (s> Shdeme S5
($PLdg - yuol yiSe
S (o8 y0 5SS
S, (She dazmo s S5
Sy (e dozmo SIS
Gt (5, S5
Cdlas ol uSo
S e 55
hgryd Lo, S

i Ghdd dhiae o (oSS0
35 S g 52

2RSS S S
S9l o (Sle s SIS

G 9 dlgzdaste S0

Y [LOWr PR
S

il sgel b8
14 28 Ol glacl

Ao sy, 8 oBils Ol lacil g la dwdo 10oly Spine cwgd 3 oKl (6,5l cuSiils olde mlis g pole 09,5 bl

(b, YO+ plgmisly) Jb, B0 v uond

e YO

NWEY s Bgdiee VYD iy oS — oo 1 SLES
olp 2108 gluog pole sl adgh a1yl 18 — (2108 @luog pale 09,5 — (65,9l 0uSLASID cagpien (owgd 8 oKLl
AVAVEY: :ploi ¥YY L5 10 AVADSIA-Y o 1oyals

ifstrj@um.ac.ir

il oud asled 5 LA yo 4 yis ()
(MAGIRAN) 525 =l 25 oledl Sl «SID) alfesls sz cale Sledbl o1l (ISC)) psle gobiul oKl

f SS9 i Sy

ol ol 4 lod Jol5” alito & ygu0 4 http://jm.um.ac.ir/index.php/food_tech/index colw yo a5 pis oyl




Yo

Y\¥

Yv$

AR

Yo

Y#9

Yv#

YA?

Yas

YA

™A

A

ol yow

Enterococcus dListeria innocua g OV (29 ywond §1 owiy 9 bolro 595 3l odliiwl b 1> ol &F » oylas gl Sl (& loding
Escherichia coli §faecium

s Lo (St (5 0 0635 2 lblb oty b il e (Sl o3l5de 5o e

Sldudd (S 53 03 5 eiS win T (b (2T ogue (Hb ST R (2

S Sgr o (Lo g B (S Hb (Sl oo

T SB TH9 9 190 pud KiS Dud g Lt Sl g 9 (Sl TS 50 00 oKiS Wylph §1 ey
s

SVome (6l (Sge ((ooen Tomme 315 GUIST (Sge ¢ Lo ol liel

94y Cwwgs 9 3 Sledgy WU coxd (Clupeonella cultiventris caspia) WS Mo 3293 J9 yuadS JawT S5 (halasl S5lk
T oigil Jglo =l 3=

Gy e (LS esl) feelanl Loy (i9n 5 Lo, ¢ galla g, dlaw

Ol il (099 =035 i gi) dw (glowss 9 (138 Do g5l (B 3 dulio

Gl ol (55 3 ez (S 55 (Shge ¢ St (5318 5 o

SLargigd s (S 09:0 Golwk 9 (20 B Jauily (2153 83101 Dluogas » Jg s — il Lilike Slactalé
Sl A el g ol

pie domms I dian sl (S 0 ST ol 8 SO

@ oIl SV (&,1ugSS b listeriainnocua § Escherichia COli 4de yi 9T (pilul (Sl o3 Jedmms ) pld (29 Sohd T

S iS4y yoma

Sl A iy 93 (w393 gk Syl 9 Fiskusigo by 00 3 S (I 0 9 ObR ) S el $6 (uyp
CrnmrObss g (S 550 0

A9 2T Sw N> 3 Berberis (integerrimax Vulgaris) o36 &Ky i S 1as o195 4w lio

S addal ¢ b e

ST 38 5895 30 ST 4590 Ogadgol (513 36 31 O jée ) (Gonds SLigy 33936 (50 90 Dl i uldy (Silw S

@l W gl plell (6 har (hgr oo ¢ Glawidal (4 3 (o2

F9T50 93 3 ool (3LT_jad 9 SLLFT (Slagsbiv yed) Ol B dilaio Ly 33 e 9T Moo (Slag B sgia wsp
A5k 3 s el o) g e

9V 9 DUSI mow B9l (FUSS (9o (> 9 (RIS ST 39 (o2

S 5 0T (s i Sl i e (o Lt (05 2 o e



Iranian Food Science and Technology

3 13
Research Journal E@j
Y 4

Vol. 12, No. 2, June. July. 2016, p. 201- 213 s et

A

Olnl lid @buo g pole Gleiing sy 4 i
Yo-YIY. 0 IR0 ol )5 oY 6leuds 1Y al>

23Skl Pl gy p 5 b gy 3 eslil b | olS S o jlas gl Sl (g5l

Escherichia coli 3 Enterococcus faecium Listeria innocua p 0|

0 13 . e EY . YL, Yo, . .
T e - S P (g3 plblb e B oLl e o Gl el e 5 e
VFRY/CA/YD 13l 3 )b

WYY/ 8 5y sl

LRVCES

)I odlawl l_) ()_..Ju_lwo YA'a WO AY/YY SV/Y0 ‘)_Q_Ao) a.‘a_w 2 )0 ra].\f » O")‘“‘“’“‘lf 9 J}JL:.A ‘bel ‘u,l dL&:JM} ).:I wha).: O"I )

Silwaiae 5 ilw i jalaie 4y (odde (gl dlpy 5 s gldlordin Jao 1 edlaiwl Iy> olS Sy ojlas gzl sl (gly bl awsin
O pd Oliee) L8bi e L S ojlac gl sl Sl Jols 03jl (o i 4 3B (5 gme sl ad laler Wiz Jae 3,5 oliul 0)lac
dl)_: J_\_A Coo o) ulMo\-’ (\\c/;\‘ )F u,\.u_\.:l )L\M 9 U»)I)" oo U?‘A)’l Py )l.)uuw ).&9 '/A\ca <[a¥ w.:).: A old C)'Lol uu.: w)..o 9
el slaasls sl KB (s S5 00583 L5 o 15 Aralons TVFIP st ol gDl & (adle i sbine 35l i
|)> DLS S)J LSL&:D)L@.C Ls’?)'i“‘"\*" )Jl .)9.: ()"‘JLSL"’ \;\/a‘a) bel 9 ()...Juim QD‘/AY‘ ) J}Jl.uo ‘().A.JLEL.A YA/YY) UT ‘()'“'JLSL"’ ).O.Ao) O")‘“'M“'lf
Uhey 4w & Escherichia coli ATTC 259924 Enterococcus faecium ATTC 51559 Listeria innocua ATTC 33090 (¢8| dw 5
3y L gulis s (wyp ci it cbale coin > ((SasSebile Jihs g s, oaiS Cailes cdale JBhis (Sund S8 & 8T ) L)
clale (i3l b uoced g Escherichia coli & by yo wylbac ply 5 Cwglis e op 5V o Listeria innocua y (S35,155L 5l oy i

sleaa ol o5lw Jas ol s—lin 3l Mol g S
sl2odly puiiwo (3155 b i (pl bl o (b odion
Razavi et al., ) 35 o Chpogs 1) piuw LS b Jdo p) cébs
(2003
.. 5. .

oS bwgi )b et gl a5 (RSM) "l 6 419y (5glgie
4 L a8 il Madsh (e 15 (Syne (VADY) gy 5
Sl ded (b g slel (oSS I Gl gorme (55,
Ovgy Cduds 3 o ploul ]y s g s clagiiugw
Jol sl s & Canl Sloj gy Mo ) S Gl o
i 48 Canl e gite sladwsin gl ST ol sl e aslsl
(Xie et al., 2003) 3g0 0,L31 " bglsa ey 4 g oo oo dlex

6Response Surface Method
7Mixture Design

2l Gl (D 1+0) oo sime jokay (S5,I5 Als b basylac

9 rSaods il oglice din gjludinge dy> 158 sWe3lg

-

LV R

L Yool ol odims pis Syl losles isles oo

o ly (s i S o iiSly 9 S > g silera
G ojlal S o Vb oo b Jue 5 5,8 a3l s Sl
O o 9 38 LS (i Gl Sleogad ()] oo
(lacSuSs 4wy (Ruguo, 1999) aas oy ao1,d (5l auge
2 5 8 slagilafl poid (il 4 e il Je 3850
235 0 il Jolye dsgi ) die g (loj 3 (29> 4 yo o

Seede (o928

ol&sils ‘5})3\_.:;5 suSiily ‘dlA—c &L_.o 9 P5.L€— °5)§ u‘bL.w‘ -0 9 ¥ &
Seede (928

(Email: tabatabai@um.ac.ir : Jgue odiws s — #)



WD 55— 310 5 Yo lod Y alor ooyl I @il 5 poke sloiungsy sy Yo ¥

Csto py5 38k S gyl bl 68 opl gl e Bl
Iy o YL clale 5 los Jooo by aS csl o JSb (slalio
So3d9 b sla SS9 L. innocua S aS Lssl sl
Cobls Lol eoglss Lags g 3,00 L. monocytogenes b _aoli
oigin ol i cowl L. monocytogenes > i (sylew
.(Banada et al., 2007) vs o3liwl L. innocua j a5islejl

Lbb oo 9y oo p,S (oS Enterococcus faecium
ol Il plo 5 bl (5168 oSy o)) cled oS ls a5
Aminoglycosides ) gl (SKSgw 5l & cuws E. faecium
,Aztreonam ,Cephalosporins Clindamycin ,Nafcillin ,
3 0505 dn Coisie dloul el 5 cul pylis Liws (Oxacillin 4
Ul o E. faecium g5 o w5 el S da i low
9 (UTI) o)yl ol Cigae cd,lgul 5 oy i8Sl sbul cely
(Gonzales et al., 2001) 35 il ;3 )55 slacsgac

Silod o oSy e o s py S Jswl Escherichia coli
bl )b > 8L ol il jgrl 0amd S5 58 g ()i
Jel! el S gw «liSY sile laawl 51 (Jbglsws «silan o
P E. coli ¢Sl ang dby LS o Mo 9,8 dSTigd g clinl
Jezd 55 ]y a0 ¥ glod U Lol el 51,8 il a5 3 YV (glod
9t slagylon Jolo Wilg o g dmd o dold] D5 My 4y g 00,8
J(Barrick et al., 2009) 13l sl j»

Sglite (Slacuns coS 5 Sl (ow)p pingh ol jl San

@5l e Ty Jlie (JUl S oY
Ut 4w b Gooly s (09 1 ool L 1> ol S 2 (50 )lae
S o)las glgnl sl P aeYged siluding sl
sbooyliae (S2iS 5 (SAS)lke Sl gy il )3 91> olS
&L. innocua ATTC 33090 lapuwsls)ls,Seo > oS Sy
byl E. coli ATTC 259924 E. faecium ATTC 51559
Asb o aBioles]

9 9 3o

> olS Sy (59102
olo g2 005 G VYAY ol LT alold 1>  alKiolos] Limgs oyl

o SLoylid g sxio ($59d 99,500 olSdulejl jo VYA
LSy iy ol saiie g b oSl (535l oISl

(0S50 02 liwl) wuid 0y 55 51 VYN olo yg0 0 50 1> oLS 03U
oSy}l 5 paylipn Ly psY sla Sialon 5 ololis clasls
oBiily pole ouSingly g by pole 0uSiily (2lS Soloitum

A S 9 43,5 Suid (o) cuslie Ll 5> cetie (w9358

ol gloo ) gieleadise S5 4 bele by,

M55 GgeaVe )b (ilo dary s Ol & Cunl 0 03 )8
Holt et al., ) (ojebls 5 (il o sbang) oS 5] (55>
O gl Seitd slajpws Ggra¥ge)d (siluaire (2006
Sy w9y cuiS e (gilwangy {Lop et al., 1999) sass
o= Jolie 431wy {Zhou et al., 2007) ,u0S 03y5ly8 AJos
= OLSTHLE 5 (mjos aiwlis § cnls'y) sl doo
Garcia & ) 3303 o8] o3z o5 g (5 5 8L o Sig
(Totosaus, 2008

Skl [ los sl lgySee S8 slogsts) j St
Slao 465 cpl il oozl o)lsen Lol Adl o (oliowss (slaoss)lgSS
og—os dLiel 1yl 0390 1SS cely SliE dlge 5 Slewd
G Gl (S (29,5w0 b olosds dlge S Cawl ol o p3 4o
g (sl o dlgo 3l ealisol > (et 4 el 05, L]
S35 455 (g Ml )0y (ol Sl Sl (oliens
FIBN S DA IR S INSTRPRINE DR P
Dorman & ) s (glerd laods eSS glods awle
.(Deans, 2000; Matan et al., 2006

odlgils 4y 3 xo Avicennia marina _ols pU L 1> olS
2 1 olS il o (S B L st (59,Sle 4y By pro dusliuns]
Iy olS S o Ay do g 53 (Bled o g by g (S Jold us
S5 3550 T ALS (slaisf 5 S in
—aod b sl Gyao 4 olS ol b e glosdll sl Ul
Kathiresan ) sad 0 <l o Vo U)o pxite slagles,l b (ol
(& Bingham, 2001

sleo)las 2B s 31 (WYAY) ) Ken 5 Slewre 0dl5le
g Penicillium digitatum 1,1, o3 S, Jelsl g
SO0 8wy 90 2Rl el i > Alternaria citri
b s ol Sy slaojlas a5 sl lis dallas oyl ol
PNl (o 3)90 )8 4355 93 12 2 (90 Sk
Do i Penicillium digitatum g8 y o)lac ( S35,b30

39251 olS 5y ojlac (g9 00 plodl o lesdgnd ldlae
gyl doa Sl Lol e gl clac sl
OIS 1y Loy plo g by joSlS o905l s gigp Mo
Hlecel ogs ) culd b aluS 5 cpl 2gy (o0 Hlasl a5 03,8
(Zhu et al., 2009) B4 > oS Sy 0l (59,0 S

) ol bwgoad plosl ($5glsSenSy ol
Sy oylias jl oslatwl bie 1 4565 gun ( 2Rkl sla jige
(Ali & Bashir, 1998) sl 03505 (5,15 la jig0 |y 1>

by (i & 3lsie 4565 i 51 (S Listeria innocua
P plie g SLa ohig 4 lazes )3 0305 jobody & il (o0



Yo Vo ooliiwl b 1> olS 5y o jlac gl o] (g jwaings

YA 5] ey 9 8Ll adgd 4y jmd o ) ond Laglis o)l 1 s
Seid (31,5 sl 45 )3 V) olKislojl (slod jd (o)l sl
b e Ioazme Gtales] gl )39 cojlas oAb SS land)S
JSUT L o elmolas 1 Ml 50 by Joles dlg) 59 M3
03,5 dpwlre o)las SUS (g plgisdr OS5 5L dw (1 0ke g

(Tabatabaei Yazdi et al, 2013)

Lo,las (9,500 wuo Collad cwy o
Uhgy sl ealatwl bl s ol Sy (slojlas 9,00 b cllad
4 BT o sl g, 50 i oy S oS 4 )BT > Ll
ol g9y p L o 3ylnikiel cuiS Gl Sl Sy S8
o puis) ielf Glacund G 05 03 culS alae
& 45 oyl e 3 o uae (5l e 5 05 e ¥+ 0
oS bause o 53 syl i bawgs g cutS aniél |y olac
a0, 8 ol S e (g4 Hlid oS L g b ey )8
odlawl b ol )3 il s 0 YV jo el VY to &y ()18 a5 )5
s e o 3y pae dla jlad (585 pobody 45T LS
Babayi et ) cé,5 absl )1, ¥ b b iolejl soles s (g S0 5l0]

(al, 2004
Ay BAS Canilo Clals S8l Cpuns

L lys oS <5y oybuas (MIC) sy 048 lge ol Jolas

2 Sl MIC (5l 8 s (5l 8, gy sl
g A s oslizal Ly ol Sialel dlg) 2B 5y K 5l o leas
Olyieas s g S gojlac jo il glacd) (tlejl
YF oo a inlejl cladg) ples cuiS 1 o by [ S
il B8 (gli8 e 3 01)8 il a0 YV slod o csl
Sy §) b 908 5 L5 5] Lnady) g liSaibe S loj b
P9y (=l B)S 18 ) 3)90 008 il (SlapeniSlg S
Benger et al, ) 1 ,1,S5 5L Y pundlS)lg,S0 4o g o jlae (4l

(2004
‘; Liselals JB'» “yon .

Gladg) By gy 3l edlitl | (MBC) _Saiasedale s

Gy MBC (5 (s 103,5 cysass L 6L S 1 (slioyluce gl
A s o3lital Jy il ialej] U9 B R sy Sy o las o
o g S g ojlas ol il slac) Giolesl (sl o9
Sdo d iole] sladly) ples cuiS 5l e iy Ha S lgie
o S0l )l A 8 oS il dod YV (glod jo el YF
ity ) ol 91 1 ) La ) s Sl § ol

A5 g Waring Jae ol b olas

295590 W1 g

33090 ol hmggs cnl ) (owr 2390 (29,50 slagbgm
E. coli 4E. faecium ATTC 51559 L.innocua ATTC
Gyl 3l oy &gy Lin g solad 29y ATTC 25992
Sln el )5 1] (5 g e (Kb, psle oSl
Joo gile cal Looen &5 iyl Il 55 s 5T o5k
YV slos o celn YF Ge 4 ¢ Js! (Gl S pe) @l giken
Ogslpoges dtd Gl b (NSl 5 31,5 (Bl a2
VY el 9o o lgSe o 5l 03l cuiS 4y LS (o9 Se
s S L 4y 0,3 S 1 o taloj] plonl 5 b el
Jsloco basss dogsyo CulS s iy plowl edls 5T iy i
0=l o)lde 03,5 45 (29 (pgmilimgn g glitend S0
iyl Sty Joone (5ol alef] A9 5 (g5,See ppuclymse
P+ g Jsbo > yrogibgyiSil g (] €908 g A3 4,
L Jodome )54 (53 ol plB B g b (65 0510 gl
555 Sy Jgone gt il Ko sl Jgbro +/0 555
@ rSL®A " CRUMI ol 0l (sodgs pmadlmgen 3
Tabatabaei Yazdi & Alizadeh Behbahani, 2013; ) .l
(Valero & Salmeron, 2003

Lo,las dxnd

5 0 (LS 5 g gl ) oo st a5
SN il oo YO (g5l ) 4 1> olS 005 39y saS .
olKiwd 69y L1 slod o celio YA o &y g i a8l Calizes
o a5l L5 3,5 bl o & bl a0
L SIS b oL 5 Do gl o 25 bl IS
=9y @lo ] Cunts adgl slaoylas b ad b oa 5l peily Luin
St 5l 488 Vo do an Yoo orpm o0 b gyglaes I
sla Sogll Bls cas g o3> joue /FO P (Slo 5| s 03,5
) slne el 3 5 ozl Sipu A3 iy
odd Lol (slvojlas 5 03,5 (()bg)) DB 5> yeball olSd 3 )l
wsowaogll syl 045 Bgyls 50 0ads Lo slaelas ol Couwd &
SRS S il a2 3 ¥ glod )3 Bpae Lo b g Ad wise)
Alizadeh Behbahani et al, 2013; Heidari )sa i
.(Sureshjani et al., 2013

ado) S aoslac jl a8 o ol o St 59 dnwle )y
2ig (10 0)) polwe Il (g3l by JB piole]]



WAL i -0l 3 Yoylods IY ado oyl ol (2108 2o luo g pole Glocidrgfy 4y yis Y¥

Skt (99
Sl Comnl (gl aiza (BI5E1 g a0l8 losly (]34
2 D90 03l (giludine slaie (i 4B, 54 g, Abl
Gl Jie lise g Mo ¥ 90,8 (iludingg Glgh o
pi el crwl ad s Gy Cepsllas 1 5l ool b g o
Sy el aS a bl ce b B opds By cpl il
Wgdoe s (d) Congllan @l S & (g )90 (Sl i)l
&b o9y ool 32 bl S B yho (o Cugllan @b Sl 2
oo 1y Gl 5 45 o ot Ay 5 Sy Sl s
slagewl comiue bgy ) Ban aed o i olles asl
S0P Sy & (pmlpw Cugllas b o5 wbly oo (LS 5> gy
Fly S5 S orin (555ke (@ly )3 (5l Cugllan @b 295
S o dymle (Yatsleo) lodlaiwl Ly 5 a bl o Cplls
S bgy & ol (g9l 4 p;Y (Pourfarzad et al., 2012)
0S5 D ol bl 48 il e gilsaiire oyl (o5
ol Ao 31 cgdga0
D= (d;*dy*ds....... *dm)'™

S o las zl Sl glp (W A s yamwYa0,8 ) Joua

1> olS
S &5 o JPll Jgle oS

\ VOFIY VYO VYO VYO
Y YO YO
¥ Yo-
¥ VYO VYO ARVATH VOFIY
[A] YO YO
5 Yo YO
v YO . YO
A Yo-
q YO YO
\e vo-
" Yo . Yo
Y Yo
Y ARVATH VOFIY D VYO VYO
VY Yo . . Yo
A Yo Yo
\& Yo . . Yo
Y VYO ARVATH VOFIY VYO
YA YO . YO
AR AY/YY . AY/YY AY/YY
Y. YO . YO

plos 5l did)S )8 (o )90 048 gl (gl a5 Se
O G Do 04 odalie byl 50 (gl gun &S oladly)
casls | o)las chalé 508 & gty el Jasay cuiS MBC
ooy 35 0t odnlibio (615) @b o) 4 bgrye culy 3
osas i (sl by il b 4,5 a3 (Saaselale il

(Espinel et al, 2002) 15,5 ;S5 b ¥ muusd g ,So o

bl b

Sl I gra¥50,8 sadllas j5 laioas ool cnl 5
phS 2 Joilie 5 (peendS (Jgl el 1> olS 0l g5t
Sl oslisnl b (2 e Y0+ 5 WO AY/XY VYD (jhc) geans B 5
oled 2B Iy 8 )y 3y50 dduge bl tulojl £k
Jold sk 092V 40 1> olS S 4 I s b gV g0
WJie Colyd et @ bgsge Gialosl Ve a8 039 Lales] Cannns
Sl Ohlesl @iy (il i igafl 40 bgaye (bl &y
Lo 5l (S5 wccwl oas a8 )8 o o dolay (gl apule
3y50 blas Clowl o ola 5dd Cudgase (13,8 d)lg bl i,
I e e lgiee Ggy ol ke E59 Ormen Bliee loj]
Al paise e yle lizeyid of )3 45 1S syl ialej] bl
ialoj] (sLsb 1, Ml Sl ol sl ISl S ol
(Ruguo, 1999) s;les o Lo

i 5l il (235l (silw i jolateds imgdy ol )
bl o py dlolee oyl 38 odlitl () Ales) i (glalen
23N lao (V dbles) ols daly cle 4y a8 il o ol aa
(Ruguo, 1999) coul odal 3935 4 bglsto awiin &

Y= 30 B - Xit Nl Bik . Xj Xkt Xy Biki . XXk Xi (1)
i>2

Xi +Xj +Xk +-+Xn=1 (v)
B goas asd)s 115 3 ol lyny jeSde ©Yolae

wbg s e cMen ol ik (ad M en ol
Oyl e X5l ogMr ¢ ol Jas e Mes ol s Bikis
4 by o ad e il 3l ls i XXX XX g by o Jas
);] =y Lg‘)J uu.?:.o..b Gl 00 03lisw] U.:l;dw) 9 LleJﬁ.) O ygo
0d5 0Ly glo sl j1 S po jl s olS Sy ojlas (0g)Siess
FeoX¥dNe FO YN NN 6&) a.\a_w i 2 d9_9 Comnd 2
92y ol o sSansid g o0 g ol (e 5.5
Enterococcus faecium dListeria innocua (yS\L 4w
Gl 48,8 )11 8wy 390 41,5 dw > Escherichia coli o
Sl (e 1+0) sylosiae olie 9 rilnsly LT oyt sl
osla_wl Minitab 16,1580 5,5 il 1,5 6l Sy 0)lae 15,5000

0,5



Y 2 .ooliiwl b 1> olS 5y o jlac gl o] (g jwaints

o lis o, RKimg s oyl gols Wl HI8 )y )90 digitatum
Al (el S 4 bgayo 0jliac 03] (e o oS &S
Oyt Ll AS9e lgis oy (nl g8 sl e Gl ()
s LtalsBl loj 50 UM S b I3l 1y sy ol e
B 458 (y pslainds Canild GV 908 )3 (S S
ot (3o (53,5 Ao lp g pm @ye olel 0gejl ]
boly , Sl Jols gl b eolitwl cudad 5 Jlastw! 4 )
J9i) Cusl 0392 398 oiite 93 (o (P<+/+0) (5 3 A0 9 ogSiae
Gloodly pond (5l Jde Como i uyp slp iomen (Y
ol ,55L5 93 5115 olS 5y 0jluae Jlaetaol a3 §1 oo
085 ey Ol 35 o3litl U3l hnd (g0l 5 oy
Gln s gel (p<0/0) (5o gme pis (rizpen 9 Loy AY
Joz) sdlioe osls e3y9l gl il Jao 391 cuslio Sy

¥

Coglio Ao y 51 WL o wld N beo 4 Lo
U 1 sl o ), sloSipn T 4 IS g Sin
Sr9x8 9 23 ol (Bl Sl PeS b b (p9)Swerd LS 5
4ol ey Ol o) ladSd 4 ar g Lo Hlaiay
alots dy (35 SO3P b o pendS Gl b s G p ST 28 S
sodas Iy s oLS Sy ojlae 205L 50 ‘U’*"L")] dwdid (535 ye
aang b opiomed cul 00,8 Iy (01580 (p</+0) (51> size
D Gl L Jplie e e S5 F 5 sla IS5
olsine yoboas [y oS 5y o)l a3l olise oyt pueedS
2 oSy (@33l Qe it g ol al ialS(p<-/+0)
Sy9l cawd 4 Jgibl g o ply zglaw
slaojlas (09)She 25 S (VY] (e 5 Sloste 03ljle
Penicillium ,5 1,1, > oLLS Sy p S 9 (Jgilio o Joil]

Iy ol Sy 0 )las Jlasdiuo! @255 (o2l 3 &bl (4951 o il yly 5IUT Jgoo G- Jgaa

& Ghlar  culps Olupggeme p s
Model Ve ¥y./¥ Y/ ofenny
Linear Mixture Y VAV/Y - SYINY ofeesyY
AB ) £1aY £1aY [NOYA
AC ) /Y0 Y/¥0 <IFAYY
AD \ AL AL <IYYEY
BC ) YAE. YAIYR A
CD ) \/ ¥ \/ ¥ [OSYA
ABC \ WYY/ WYY/ <efewed
ACD \ \Y/EY \Y/EY o[-yoy
residual q YO/AD YIAY
Lack of fit ¥ \a/y - FIYA AN
Pure error o £Ivo VYD
Total \a ¥roa/ay
R? - .[a¥

Jlasdiw! 4 )3 g Codad (30 2 gy (Siwmod (903 UG -F Jgaa

Cokd Jlaoin!

Coplab gy (Niwad \ Y
Gz (e ofeyY

Jlasssl gy (Stamen  —+/DVA )

Sobgne e

ofevy




1A i — 010 ,5 Yoles I o> )l (3108 ol g pole Gl gy 49yt Y0 7

A: Water

187.500

187.500 0.000 187.500
B: Ethanol C: Methanol

efficiency

5 o TTY/0) (2 S ol 30 53 Jgilio 9 JUT el oglitte (gCumud y3U 5155 - IS

;
%

A (187.500)
C (187.500)

C (0.000)
A (0.000)

B (187.500)

o TVY/0) o2 S Sl (150 53 Jgilio 9 JgiT el oglitie (glaumns (g1 owly oo - Y JSS

Design-Expert® Software A: Water
Component Coding: Actual 187.500
officiency.
I22 2
5
X1 = A: Water
52 = B! Ethanol
53 = D: Glycerin
Actual Component
C: Methanol = 62.500

187.500 0.000 187.500
B: Ethanol D: Glycerin
efficiency

(il o 1Y/0) Jgilo cull Ol a0 58 Ty JFET (9 s Dglaso (SO W6 31 5 T ICH

Design-Expert® Software
Component Coding: Actual
efficiency

efficiency

A (187.500) 50,000
_____B(0.000)

D (o.ou V
<

B (187.500)

D (187.500)

A (0.000)

(7 S0 710) Jgilio b O30 30 DT 9 ST ¢ (32 ™ D90t S I oy s -8 SO



Yo V. ooliiwl b 1> olS 5y o lac gl ol (g jwaings

S5 (F07) ol San 5 gt oolyls 3505 55 et 5
2 oillgllol8” ogie TS Il g ol (slaojlae (9)Si0rs
350 P. digitatum o S. aureus [E. coli Loy uil8)lg,Sen
2l g0 Cnglie o iy 4 S 0 LS gulis ol 8wy
i 25 555 & by il IblS posieIST Sy slao e
aly e p )3 sla o iSL YL Cuoglio laiowe opl g E. coli
000 s 3505 B e LJ)m B haotud glid jauas
009y Jl M s o wlio QBH sl Giagh cnl 5
oslawl (Design Expert) 1580 5,5 il oolatwl b (g3ae (gjloag
9y oS Sy ojlias 235 (il gilwdige jl Bun b
dwbro +/AF Copallan B e (Cuwl 0399 Mo Coulad ials
YAIYY) Sl (oo oo ) GotmenddS S dise (g Yg08
(om0 ) 5l 5 (sl e BVAY ) Jyin )
S35 b a5 85 ot iz e A gV US4 g b g
I dws calizes gl jl (glad dbolsw dwiin S0 4 i
S Wb anlgs sl wudad 3¢ aneS byi b Jgilbil g ol ¢ Jgilio
(p<-1-0) s foisine s3boi s i ol 5 e o3 ol
Sl UM diup oY aoyd 5l Lol pols e o il
Causs [y> 0lS Sy 0jlac  235L l5a0 (P</+0) jo dze i3]
Cops 50 (V Jodn) W Lo p3 oud alie 23jL op YL &
OgY 08 jl Juols o)luas (g)Sue 15 Sl 5l (linebol Jga>
cbale Jilis «Slund S8 @ )BT 3 jlisl) gy dw ) auge
ol 0,8 eolasl (( Sais clale J8las 5 a5l odiiS Cilos
Sk dla iolal (p<e/+0) s re glas sniad ylis iy
e Blis ol s 9 el 3,90 el g S 4

Gl 005 o))ﬁi

i silisa sla Mo o § oke] oy g5 ol 5
Joss d bgye Gialojl 3)90 Sl lg ey (S50 1
il 3o iy ol ol e il (3 Jy32) 03500
2 Soedlge yidi gl il aoms )3 5 L oS Sy ojlas pid
YY) o 5 e ool i 5 09300 o L
S 655 33 2 1y > ol S Joibl 5 o (slaoylae o) 05
Il oyl S0l s zlts ol 41,5 sy s 390 s o
SHES 5 (Sa5 o3l B gl ol ojlas 4 G > olS Sy
cle i ol el adla 3590 oSy Sen 51 (5 yndin
5L 5o L | o5 <51 s s gl ]y o o
WL3,8 )85
S looas Son 25 51 i ly 5001 ) oo ol
F Gl Jgto ) (S S8 ) 8T )5 Laml ogy & 1 olS
aS il e b ol dge gulss ol sl oab 03,91 5 9 0
Lagl (iSon o (rioren g o)las o lale (Mo g5 (slalos
e LS Al b cnge (< +0) 53 sne b
otalojl 2)50 (55 s )3 (o)bas (29,50 13 Sl Jas L) A3,
oo chale I ol pnSe 13 pas dlla Jlad ()55 )l jl.298
53 21 gty o) 5 3Bl o oS Sy et 3 3g2pn ige
» (VJsds) cidiseo sl jloss 5l odel vy slaylas 9,500
Sl ¥e g YD X YO Y- 0 - ) s E i
3,50 E. coli s E. faecium < L. innocua sl ¢S\ p (i) oo
ol 02 Ol @l @ g L (0 JS8) €85 )18 )y
sobd by pas dlla Jld ljee o)las cdale GilEIL 4 900
e 4ol ol 48 uslos S Iy LIEI (p<+/+8) ()l sixe
9o 10 Pl M8 psbody il oo S Cuand )3 00 3 (6555
4 o9k g Cgliie il g e o5 Ay Al 0)lae ya
L awlis o E. faecium g L. innocua cis pyS cla Sk
29 (7 J5s) wnily gyt Comlas E. coli e p)5 7S\,
555 sl Sl 1 e oS 5 gl S S Al

- 20
® o - 15
L3
@ Listeria innocua “ [ | ®
. o r 10
B Escherichia coli - a2
. m 2 -5
Enterococcus faecium "2
[ |
r T T T T O
50 40 30 20 10 0

9Enterococcus faecium«Listeria innocua (5 gl dw 38 aby pus Al 4 Ol 30 (59 41 1> ol & g oslas cdald §1 -0 i

.Escherichia coli



WAB 5 =010 y3 Yo loid I Al eyl (o2l gylus g pole lesidgls 4 i Yo A

- 20
S R s
=&— Enterococcus faecium 4 A /"v‘_ 0
== Escherichia coli ' \\‘
Listeria innocua ) -5
-
r T T T O

16 11 6 1

9 Enterococcus faecium dListeria innocua & 354 4w 30 &y pos a8 Ol 30 (595 4 S Lilise Sl ylosd §1-T KU
.Escherichia coli
Listeria innocua S 356 33 1,5 ol &5 g ojlas T3l §1 4 Lo o SWodId il sy WGT-¢ Jus
o oilany Olupe ggeme Oluye ggorme (Wle P e

c A SAYY/D) Va/.y fees
c’ v YYVY/-A V- YAIAY ofoen
GG Y5 AaJys £10) ofoes
Error Y. Q0/5Y
Total Y0 AR Ans
S ggi-a
S ik -b

(P<+/+0) G118 Gx0 gelaw - €

Enterococcus faecium & g5k 33 | o olF &5 g oylas SNis103k §14 Hg g0 S 0318 il 5l WET- 0 Joua
o glilaay Ol ggerme  Olays ggoome (e P pual

ct A £00+/2Y YEY/AF Jees
c’ v YAYY/EY Ve YAy oo
GG Y& ADN/YY sIvs ofoes
Error Y.¥ Y-Y/50 Y
Total F¥o VESYY/YY
S ggi-a
D> cdaé -b

(P<+/+0) G118 G20 gebaw - €

Escherichia coli S ySb 33 1,5 oL &5 g ojlas Faisla3k 1 4 Lgsyo Slodld il ylg WT- 1 Joua
o @ilary Ol ggeme  Olape ggere (ke Pt ]

c A oYY+ /AQ Yag/\s ofees
c’ v SAVR/AR AvY/AS ofees
GG g AVV/FY /oy ofoes
Error vy yay/.y -[a5
Total YO WEFV/YE
Sl ggi-a
S ik -b

(P<+/+0) &1 G20 gebaw - €



Y e Qooliiwl b 1y LS 5y oylac gl sl 6 jlwaings

9 Enterococcus faecium ¢ Listeria innocua y | obS™ & y dings o3las (MIC) udy Swiis Hlge cdald Blos mbs -Y Joos

Escherichia coli

152 8l S 1 8,las Clilé (mg/ml)
ojbas £y JORRLENCN Y O£ A V1YY € YA YOl JgS
e Listeria innocua - + o+ o+ o+ ¥ + _
k! Enterococcus faecium - + o+ + + + + _
e Escherichia coli - -+ o+ o+ + i _
by = Aby pae

9 Enterococcus faecium: Listeria innocua g 1y obS™ & » dugy ojlas (MBC) oy Fwls” cdalé Blos mbs -A Joos
Escherichia coli

1> 8l Sy 5,las Cdilé (mg/ml)
2bes &5 o815 S Y O£ A U YY € YA Yol s
e Listeria innocua - o+ o+ 4 + + _
e Enterococcus faecium - -+ o+ + -
e Escherichia coli - - - 4+ ¥ i _
Ay = A3y pie o

Lalys 3 1y 6 5 s 0ylae 48 ol s gy ol gl
23 Sladg y glalanMe BB 29)Se 15 51 2Ko]]
2 gobasaly 5 yTamg Gladss cul piY dobl jo il adlllas
asie 0,lias ol cowlie 593 U g plosl Min vivo" Ly
U ot sbjlon s e slo)l plBl coles 3 5 aniS

25 bl (295 ciliee slabgw ||

Design-Expert® Software
Component Coding: Actual
efficiency

o Design Points

HZZZ
5

X1 = A: Water
X2 = B: Ethanol
X3 = C: Methanol

Actual Component
D: Glycerin = 0.000

S 35 4o

g G ghidan i a8 ol ol e ol 5 ol s
Sl e 4 bgbe g, jleolatul b (ooas (gilwaiae (o)
g1y oS 5y oyluae ol sl adjl 5l Jeols slaosls bl
ooll ol ail e cslie s (Y 908 (gl
VAIVY) O (5 oo yiu) o pmmalS” (611> i cygmmsY g3
D9 (ks VV/0) Joib g () e DVAY) Jgilio i) e

A: Water
250.000

250.000

B: Ethanol

0.000 250.000
C: Methanol

efficiency

Qe bl pad 53 12 08 S 52 0)lae gl Sl (gl Ao (Y S 55 515 -V USLS



WAL i -0l 3 Yoylods IY ado oyl ol (2108 2o luo g pole Glocidrgfy 4y yis AR

effidercy

A (250.000) 5 (0.000)

et Bl 3 1 oS S 5 0)las ksl (51t itk S Y S 5wl gebansh S5

C (250.000)
C (0.000)

B (250.000)

Pl g Lianasiges ()9l gon 13 4’ Sbxdygmw (5)0u> miys 9 1,8

g 513,48 03505 (gL 1y Lo bn yiulel )
TS ST G 0 BoR st 03l g (seolB daz i il 5l Ay (s

&be

in" Lyl o (Avicennia maring) \,> oLS S 5 Jgibl 5 ol slao lac 05,500 0o 51wy AYAY L0 Sloage o0ljde
(§5y9lsS eaSiisls co,l cwlid IS asl LU "im STt bl s jo ek it (mS9,S b ooads 25y, JW5, 4 "Vitro

Agies oy 8 olSisls

Ali, B., & Bashir, A, 1998, Toxicological studies on the leaves of Avicennia marina (mangrove) in rats. Journal of
Applied Toxicology, 18(2), 111-116.

Alizadeh Behbahani, B., Shahidi, F., Yazdi, F. T., & Mohebbi, M., 2013, Antifungal effect of aqueous and ethanolic
mangrove plant extract on pathogenic fungus “in vitro”. International Journal of Agronomy and Plant Production,
4(7), 1652-1658.

Alizadeh Behbahani, B., Tabatabaei Yazdi, F., Mortazavi, A., Zendeboodi, F., Gholian, M. M., & Vasiee, A., 2013,
Effect of aqueous and ethanolic extract of Eucalyptus camaldulensis L. Journal of Paramedical Sciences, 4(3), 89-
99.

Alizadeh Behbahani, B., Tabatabaei Yazdi, F., Shahidi, F., & Mohebbi, M., 2012, Antimicrobial activity of Avicennia
marina extracts ethanol, methanol & glycerin against Penicillium digitatum (citrus green mold). Scientific Journal of
Microbiology, 1(7), 147-151.

Babayi, H., Kolo, 1., Okogun, J., & Ijah, U., 2004, The antimicrobial activities of methanolic extracts of Eucalyptus
camaldulensis and Terminalia catappa against some pathogenic microorganisms. Biokemistri , 16(2), 106-111.

Banada, P. P., Guo, S., Bayraktar, B., Bae, E., Rajwa, B., Robinson, J. P., Bhunia, A. K. ,2007, Optical forward-
scattering for detection of Listeria monocytogenes and other Listeria species. Biosensors and Bioelectronics,
22(8), 1664-1671.

Barrick, J. E., Yu, D. S., Yoon, S. H,, Jeong, H., Oh, T. K., Schneider, D., Kim, J. F., 2009, Genome evolution and
adaptation in a long-term experiment with Escherichia coli. Nature, 461(7268), 1243-1247.

Benger, S., Townsend, P., Ashford, R. L., & Lambert, P., 2004, An in vitro study to determine the minimum inhibitory
concentration of Melaleuca alternifolia against the dermatophyte Trichophyton rubrum . The Foot, 14(2), 86-91.

Dorman, H., & Deans, S., 2000, Antimicrobial agents from plants: antibacterial activity of plant volatile oils. Journal of
Applied Microbiology, 88(2), 308-316.

Espinel-Ingroff, A., Fothergill, A., Peter, J., Rinaldi, M., & Walsh, T., 2002, Testing conditions for determination of
minimum fungicidal concentrations of new and established antifungal agents for Aspergillus spp.: NCCLS
collaborative study. Journal of clinical microbiology, 40(9), 3204-3208.

Garcia, E., & Totosaus, A., 2008, Low-fat sodium-reduced sausages: Effect of the interaction between locust bean gum,
potato starch and k-carrageenan by a mixture design approach. Meat science, 78(4), 406-413.

Gonzales, R. D., Schreckenberger, P. C., Graham, M. B., Kelkar, S., DenBesten, K., & Quinn, J. P., 2001, Infections
due to vancomycin-resistant Enterococcus faeccium resistant to linezolid. The Lancet, 357(9263), 1179-1184.



YV Yo colisml b 1y olS 5y o jlac gyl (g jwaiungs

Heidari Sureshjani, M., Tabatabaei Yazdi, F., Mortazavi, A., Shahidi, F., & Alizadeh Behbahani, B., 2013,
Antimicrobial effect of Satureja bachtiarica extracts aqueous, ethanol, methanol and glycerin on Streptococcus
pyogenes, Pseudomonas aeruginosa and Staphylococcus epidermidis. Scientific Journal of Microbiology, 2(2), 53-
60.

Holt, S. D., Resurreccion, A., & McWatters, K., 2006, Formulation, Evaluation and Optimization of Tortillas
Containing Wheat, Cowpea and Peanut Flours Using Mixture Response Surface Methodology. Journal of Food
Science, 57(1), 121-127.

Kathiresan, K., & Bingham, B. L., 2001, Biology of mangroves and mangrove ecosystems. Advances in marine
biology, 40, 81-251.

Lop, S., Silva, R., & Beleia, A., 1999, Formulation and evaluation of dry dessert mix containing sweetener
combinations using mixture response methodology. Food chemistry, 66(2), 167-171.

Matan, N., Rimkeeree, H., Mawson, A., Chompreeda, P., Haruthaithanasan, V., & Parker, M., 2006, Antimicrobial
activity of cinnamon and clove oils under modified atmosphere conditions. International journal of food
microbiology, 107(2), 180-185.

Pourfarzad, A., Mahdavian-Mehr, H., & Sedaghat, N., 2012, Coffee silverskin as a source of dietary fiber in
breadmaking: Optimization of chemical treatment using response surface methodology. LWT-Food Science and
Technology. 50(2), 599-606.

Razavi, M. A., Mortazavi, A., & Mousavi, M., 2003, Dynamic modelling of milk ultrafiltration by artificial neural
network. Journal of Membrane Science, 220(1), 47-58.

Ruguo, Hu., 1999, Food product design: a computer-aided statistical approach: CRC Press. 35-174.

Tabatabaei Yazdi, F., & Alizadeh Behbahani, B. , 2013, Antimicrobial effect of the aqueous and ethanolic Teucrium

polium L. extracts on gram positive and gram negative bacteria “in vitro”. Journal of Paramedical Sciences (JPS),
4(4), 55-61.

Tabatabaei Yazdi, F., Mortazavi, A., Koocheki, A., Afsharian, S., & Alizadeh Behbahani, B., 2013, Antimicrobial
properties of plant extracts of Thymus vulgaris L., Ziziphora tenuior L. and Mentha Spicata L., against important
foodborne pathogens in vitro. Scientific Journal of Microbiology, 2(2), 23-30.

Valero, M., & Salmeron, M., 2003, Antibacterial activity of 11 essential oils against Bacillus cereus in tyndallized
carrot broth. International journal of food microbiology, 85(1), 73-81.

Xie, L., Hall, D., Eiteman, M., & Altman, E., 2003, Optimization of recombinant aminolevulinate synthase production
in Escherichia coli using factorial design. Applied microbiology and biotechnology, 63(3), 267-273.

Zhou, J. z., Liu, X. L., Huang, K. h., Dong, M. s., & Jiang, H. h., 2007, Application of the mixture design to design the
formulation of pure cultures in Tibetan kefir. Agricultural Sciences in China, 6(11), 1383-1389.

Zhu, F., Chen, X., Yuan, Y., Huang, M., Sun, H., & Xiang, W., 2009, The chemical investigations of the mangrove
plant Avicennia marina and its endophytes. Open Natural Products Journal, 2, 24-32.



Research Journal

Iranian Food Science and Technolo .. . . .
B ‘ ; olnl @l mbuo g pale sleeiupsy 4 50
Vol. 12, No. 2, June. July. 2016, p. 201- 213 ey T A YA -VIV. 0 WAL jui—olo 5 oY o lods IY >
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Introduction: Avicennia marina, commonly known as gray or white mangrove, is a specie of mangrove
tree classified in the plant family Acanthaceae. 1t is distributed along Africa's east coast, south-west, south and
south-east Asia, and southern Iran along the Persian Gulf coast. It grows as a shrub or tree to a height of three to
ten meters. Mixture design is one of the most popular smart systems which is based on simulation of linear and
non-linear systems using mathematical and statistical techniques, and a useful tool for dealing with completely
unknown systems. Chemical preservatives are commonly used for inhibition of pathogens in foods, people are
concerned about the side effects of preservatives on their health. Replacement of chemical preservatives with
natural substances have a great importance in food preservation. Natural preservatives, as well as, essential oils
and plant extracts are suitable alternatives for chemical preservatives. The main purposes of this study are the
evaluation of the effects of different combinations of four solvents (water, ethanol, methanol and glycerin) on the
efficiency of mangrove leaf extraction using response surface method with mixture optimal design, the
optimization of solvent formulation for mangrove leaf extraction, and, finally, the evaluation of the in vitro
inhibitory and bactericidal effects of mangrove leaf extract on Listeria innocua ATTC33090 ¢« Enterococcus
faecium ATTC 51559 and Escherichia coli ATTC 25992.

Materials and method:Fresh mangrove leaves were prepared from Qeshm Island, Persian Gulf, Iran, in
August 2012. Water, ethanol, methanol and glycerin extracts were prepared by adding 50 g of powdered
mangrove leaf to 250 mL of the solvent. Extraction was carried out for 48h, in ambient temperature. The mixture
of extract and leaf powder was separated by Watman filter paper, then the filtrate was centrifuged in 3000g for
10 minutes and filtered using a 0.45 pum Millipore filter. Finally, in order to separate the solvent and
concentrated extract, the solutions were evaporated using a rotary vacuum evaporator. The concentrated extract
was stored in dark aluminum containers at 4°C. In this study, the effects of water, ethanol, methanol and glycerin
at five levels (0, 31.25, 83.33, 125 and 250 ml) on efficiency of mangrove leaf extraction by mixture optimal
design has been investigated. Modeling and optimization has been carried out by Scheffe polynomial. The
antimicrobial activity of mangrove leaf extract was evaluated using disk diffusion method. The minimum
inhibitory concentration (MIC) of mangrove leaf extract was determined using serial dilution tubes. For each
extraction method (based on solvent, Water, Ethanol, Methanol and Glycerin), 8 serial concentrations (2, 4, 8,
16, 32, 64, 128, 256 mg/mL) and 1 control tube of mangrove leaf extract were prepared in Mueller-Hinton broth.
The minimum bactericidal concentration (MBC) of mangrove leaf extract was determined using serial dilution
tubes.

Results and Discussion:The Results indicated that Scheffe polynomial model was highly significant for
prediction of efficiency of mangrove leaf extraction (R* and Rzadj values equal to 0.940 and 0.8447, respectively
and The lack-of-fit tests did not result in a significant, also F-value (14.62) indicated that the model is
sufficiently accurate). The optimum formulation was found as following: glycerin (0 ml), water (28.22 ml),
methanol (59.83ml) and ethanol (161.95 ml) respectively. Maximum of antimicrobial effect on Listeria innocua
and highest resistance against mangrove leaf extract on Escherichia coli were observed. Increasing concentration
of mangrove extracts had a significant effect (p< .05) on inhibition zone diameter. This may have been resulted
from the increment of the solvent polarity associated with glycerin increase. In order to study the mentioned
hypothesis, Pearson Square statistical test was used to determine the correlation between the extraction rate and

1- Ph.D. Student, Department of Food Science and Technology, Ferdowsi University of Mashhad.
2- Professors, Department of Food Science and Technology, Ferdowsi University of Mashhad.
(*-Corresponding Author Email: tabatabai@um.ac.ir)
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polarity. The results showed that a significant (P<0.05) and inverse relationship between the extraction rate and
polarity of the solvent. Moreover, in order to check the accuracy of the model fitted on the data obtained from
mangrove leaf extraction rate the goodness of fit was investigated using both coefficient of determination (R?)
and lack of fit test. A 94% coefficient of determination and lack of significance (P<0.05) for lack of fit test
suggested that Schef model could accurately fitt the data and predict it The results of this study showed that
Schef polynomial and numerical optimization using mixture design method were suitable to fit efficiency of
mangrove leaf extraction and solvent formulation optimization data, respectively. According to the results, the
optimized solvent formulation was glycerin (0 mL), water (28.22 mL) and ethanol (161.95 mL).

Conclusion: Finally, the results showed that mangrove leaf extract had a notable antimicrobial effect on
the studied strains “in vitro”. More “in vivo” studies seem to be required in order to determine the best extract
dosage which leads to inhibition of microbial infection.

Keywords: Mangrove Plant, Optimization, Mixture Design, Inhibition Zone Diameter.
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Study on Textural Properties of Pear Fruit during Drying in a Cabinet Dryer
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Introduction: Given that fruit drying is one of the best economical storing methods, in the present study
attempt has been made to apply a commercial drying method, namely passing warm air through fruit in a cabinet
drier, to pinpoint the change in textural properties of pear fruit during drying at different inlet air temperature and
velocity levels. The outcomes of the study can be used for optimizing the drier operation during drying
(intelligent driers) to keep suitable textural properties of final product for those who use sweet dried fruit as
sweetener due to diabetic issues.

Materials and method: Pear fruits, Shah Miveh cultivar, were collected form a garden near Isfahan city
and carried to the laboratory carefully. Experimental samples with 2x2.5%2.5 cubic centimeter dimension were
prepared from upper part of pear fruits. A conventional cabinet drier was used for drying the pear cubes with
adjustable inlet drying air temperature and velocity. Air temperature and velocity were adjusted at three levels of
40, 50 and 60 °C, and 0.5, 1 and 1.5 m/s, respectively. Initial moisture content was measured by gravimetric
methods and samples weight loss measured during drying by an online system comprising hooked type balance
with £0.001 accuracy. Dried samples were then subjected to texture profile analysis (TPA) with Instron (Santam-
STM 20). Two-bite test was performed with 20 mm diameter aluminum probe, at 1 mm/s speed rate for 5 mm
deformation. Textural properties of samples such as hardness, cohesiveness, adhesiveness, springiness and
chewiness were drawn from force-time curve. Textural properties were measured at five sample moisture
contents of 82, 66, 51, 35 and 20 percent (w.b.). Data were analyzed according to the factorial experiments based
on completely randomized design by SPSS software (version 16), and the means were compared by Duncan
multiple range test at 5 percent of significance.

Results and Discussion: Mean comparison of drying time significantly affected by air temperature and
velocity, and the effect of temperature was more than air velocity. Results revealed that textural properties of
samples have changed during drying process and these changes were related to drying conditions. Hardness
decreased exponentially and adhesiveness decreased linearly as fruits were being dried, whereas springiness and
cohesiveness increased linearly. Chewiness followed a parabolic trend, reached to the peak in the range of 40 to
50 % moisture content levels (wet basis). ANOVA showed that drying air temperature had significant influence
on hardness, springiness and chewiness, while its influence on adhesiveness and cohesiveness was not
significant. Moreover, it was found that air drying velocity affected all aforementioned properties. Having
considered the results of dried pear chewiness, the minimum chewiness (0.46 J) took place at air drying
temperature of 40 °C and velocity of 1m/s, and therefore it is recommended as the best drying condition. Drying
time period at this condition was measured nearly 33.5 hours, which was approximately 24 hours more than the
shortest one in the drying condition of 60°C and 1.5 m/s and 6.5 hours lower than the longest one in drying
condition of 40°C and 0.5 m/s.

Keywords: Pear fruit, Drying, Textural properties, Cabinet dryer.
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Introduction: Raisin is ripped and dried form of grape. Drying is one of the most important steps in raisin
processing. Achieving optimum drying conditions can affect the processing time and improvement of raisin
quality. Temperature, air velocity and pretreatment are important factors in grape drying process and its quality.
One of the most important physical changes that the food suffers during drying is the reduction of its external
volume. Loss of water and heating cause stresses in the cellular structure of the food leading to change in shape
and decrease in dimension. Water movement and other solute materials influence the texture characteristics.
Changes in shape, loss of volume and increased hardness cause in most cases a negative impression in the
consumer. There are, on the other hand, some dried products that have had traditionally a shrunken aspect, a
requirement for the consumer of raisins or dried apricots. The purpose of this research was study effect of drying
conditions (drying air temperature, air velocity and pretreatments) on drying grape process and quality of raisin

Materials and method:
Materials:

Grape (cv Askari) prepared from Kashmar gardens. Harvested samples have been kept at 4 C. After
measuring moisture, diameter and Brix, the safe seeds are separated from their cluster. In order to pretreatment
process grapes are dipped into the following solutions:

-aqueous solution of potassium carbonate (2.5% w/w), and 2% Paksan oil

-aqueous solution of 2% olive oil

-hot water

-distilled water (control)

Experiments were performed at air temperatures of 60, 70 and 80 C and air velocities of 1.5 and 2.5 m. s-1. A
batch cabinet dryer containing three perforated trays was used for drying the samples. The thermal condition was
variable and the operational temperature could be tuned with a built-in thermocouple. The grapes were put on the
tray in single layer after pre-treatment. Drying process continued to reduce the moisture content of the grape
samples to 13% (wet basis). After drying process the raisin samples were packaged in a 3 laminated layer bags
(PE/PA/PE) and kept at temperature 4 C. The dried sample was analyzed for its quality by estimating the
rehydration, shrinkage, hardness and browning index. To calculate the drying rate at any time of the drying
process, the sample weight at the time and the next time were measured. Shrinkage was determined from the
change in volume of raisin prior and after drying. Rehydration properties were determined by immersing dried
samples in boiling water (100 C) for 10 min. Browning index was measured in according to the method
developed by Baloch et al. Extraction of the water soluble brown pigment was carried out with acetic acid
containing formaldehyde. Absorbance of supernatants was recorded at 420 and 600 nm, using an UV-VIS
double-beam spectrophotometer (S2000 uv/vis light wave). The browning index was calculated by subtracting
absorbance at 600 nm (for turbidity) from that of 420 nm. Hardness of raisins was determined in a puncture test
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using a QTS texture analyzer (CNS Farnelll, Essex, UK) equipped with a needle probe (stainless steel cylinder of
2 mm of diameter with a conical needle bit) and a test speed of 60 mm. min ~ during the test. Hardness was
defined as maximum force to puncture raisin from the top to a 2mm depth. Analysis of variance (ANOVA) was
conducted for data using MSTAT-C software. Differences among the mean values were also determined using
Duncan’s Multiple Range test. A significant level was defined as a probability of 0.05.

Results and Discussion: The results showed that temperature, air velocity and pretreatment have
significant effects on drying rate and quality of raisin. Drying rate increased with increasing temperature, air
velocity and with application of preatreatment. The waxy cuticle of grape skin controls the rate of moisture
diffusion through the berries and, in order to accelerate drying, chemical treatments are applied to remove or
modify this cuticle and increase grape skin permeability to water. The results showed that preatreatment of
potassium carbonate and Paksan oil had most effect in accelerating drying process. Rehydration depends on
structural changes in vegetal tissues and cells of food material during drying, which produces shrinkage, collapse
and reduces the water absorption capacity, thereby preventing the complete rehydration of the dried product. The
pretreated grapes showed increased rehydration. Increasing temperature and application of preatreatment caused
a reduction in shrinkage. It was found that increasing drying temperature increased the hardness of raisin and
treating the grape caused reducing the hardness of raisin. Increasing drying temperature resulted in higher
browning index. The treated grape by potassium carbonate and Paksan oil had least browning index. Increasing
air velocity decreased browning index. The best values of hardness (0.73 N), shrinkage (81/04%) and the least
value of browning index (0/157) were related to dried raisin at 60 C and most value of rehydration (1/266) was
related to dried raisin at 70 C. Air velocity just significantly affected on browning index. Also between used

preatreatments, potassium carbonate and paksan oil caused best physicochemical results.

Keywords: Air velocity, Drying, Drying rate, Hardness, Raisin, Shrinkage.
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Introduction: Common Kilka (Clupeonella cultriventris caspia) is one of the most abundant and industrial
fish in the Caspian Sea located in the north of Iran, and also the best source of long-chain polyunsaturated fatty
acids, especially EPA and DHA [Fazli et al., 2009, Connor, 2000]. Due to high level of the ®3 : w6 ratio and
polyene index, the common Kilka oil is expected to be highly susceptible to oxidation [Pirestani ef al., 2010].
The interesting antioxidative characteristics of the oils and unsaponifiable matter (USM) extracted from the
kernel and hull of bene fruit (Pistacia atlantica subsp. Mutica) attracted our attention to use them as natural
alternatives for stabilizing the common Kilka oil and compare with BHT and a-tocopherol [Farhoosh et al.,
2012].

Materials and method:

The ripe bene fruits were collected from the fields of Islamabad in the Ilam province. After drying and also
grounding to powder, the oils from the kernel (BKO) and the hull (BUO) of bene were extracted with n-hexane
(1:4 w/v). Moreover, the USM content of the kernel (UKO) and hull (BHO) oils of bene were determined by the
method described by Lozano et al, 1993. Chemical compositions of the bene oils’ unsaponifiable matter were
determined by a thin-layer chromatography [Lercker and Rodriguez-Estrada, 2000]. Crude Kilka oil was purified
by a multilayer column chromatography to eliminate the majority of pro-oxidant and antioxidant compounds
normally present in it. The purified Kilka oil (PKO) was blended separately with 1 and 2% (w/w) of the
antioxidative oils (BKO and BHO), 1 and 1.5% (w/w) of the oils’ unsaponifiable matter (UKO and UHO), and
100 mg/kg a-tocopherol and BHT and then exposed to the following stability test. Fatty acid composition of the
oil samples was determined by gas-liquid chromatography [Sharina and Jumat, 2006]. The iodine value (IV) was
measured according to the AOAC Official Method 920.158 [AOAC, 2005]. A colorimetric method was used to
determine total tocopherols (TT) content [Wong et al., 1988]. Total phenolics (TP) content was
spectrophotometrically determined using Folin—Ciocalteau’s reagent [Capannesi et al., 2000]. A Metrohm
Rancimat model 743 (Herisau, Switzerland) was used for the oil/oxidative stability index (OSI) measurement in
airflow rate of 20 L/h. The temperatures in measuring of the OSI were 60 °C for the PKO, OSI60, and 120 °C
for the BHO and BKO, OSI120 [Farhoosh ef al., 2008a; Mendez et al., 1996]. The analysis of variance
(ANOVA) was carried out according to MStatC and SlideWrite software. Significant differences between means
were determined by Duncan’s multiple range tests; p values less than 0.05 were considered statistically
significant.

Results and Discussion: The initial quality parameters of the PKO, BHO and BKO are shown in Table 1.
The PKO was mainly constituted of MUFA, followed by the SFA and PUFA, and there was no measurable
contents of TP, TT and USM fractions in it. The PKO showed a PUFA/SFA ratio higher than the minimum
value recommended by the UK Department of Health (0.73 vs. 0.45) [HMSO. UK., 1994]. The @;/w¢ ratio of the
PKO was relatively similar to that of Indian mackerel (Rastrelliger kanagurta) (1.60 and 1.67, respectively)
(Table 1) [Osman, Suriah, & Law, 2001].

The IV, as an indicator of the oil unsaturation and resistance to oxidation, for the PKO (114.99) was much
lower than sardine (156.2) and salmon (165.8) oils [Frankel, 1998; Endo, Tagiri-Endo, & Kimura, 2005].

As can be seen in Table 1, the BKO had higher contents of the USM, tocopherols and phenolic compounds
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than the BHO. The valuable effects of minor components especially polyphenols and tocopherols of the BHO
and BKO on the oxidative stability of vegetable oils have been shown in the previous studies
[Farhoosh et al., 2012]. The differences in the fatty acid composition and the amounts of minor components led
to the greater OSI;,, of the BKO than the BHO (9.46 vs. 7.91 h).

The major constituents of the UHO and UKO were tocopherols and tocotrienols (Table 2). These
compounds, which are particularly important functional constituents of the USM of vegetable oils, have
nutritional importance for human health and render antioxidative properties [Lercker and Rodriguez-Estrada,
2000].

The OSlIg values of the PKO as affected by the antioxidative compounds are presented in Fig 1. As shown in
Fig. 1, the OSIg of the PKO (1.66 h) significantly increased in presence of the antioxidants added. Moreover, the
highest significant stabilizing effect belonged to the UKO 1.5%, so that it was able to increase significantly the
OS¢ up to 8.12 fold (OSlgg, 13.48 h) (p < 0.05). Previous findings have demonstrated antioxidant activities of
the constituents of the UKO and UHO in vegetable oils. In addition, it has been reported that the fraction of
tocopherols and tocotrienols, and terpenoid compounds, particularly triterpenic dialcohols and 4,4'-
dimethylsterols, possess antioxidative effects, in overall, better than those of other fractions examined [Farhoosh
et al., 2008; Sharif et al., 2009]. Due to the higher amounts of these active fractions (Table 2), the UKO showed
higher antioxidative effect on the PKO stability.

Keywords: Oxidative stability- triacylglycerols - bene oil- kilka- unsaponifiable matter
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Introduction: Extensive researches into native plants as a source of functional food have been conducted
over the resent years. Meanwhile, barberry has been utilized as one of the main medicinal plants in Iran and
many other countries, from the past decades. Currently, it has been known pharmaceutical active ingredients like
berberin have wide application in pharmaceutical industry. The genus of Berberis includes about 450-500
species of deciduous or evergreen shrubs in which four species B.integerrima, B.crataegina, B.vulgaris and
B.orthobotrys are found in Iran. Iran is the first largest producer of barberry (B.vulgaris) in the world. Apart
from that, other species in different parts of Iran grow in wild conditions. B. Integerrima is a thorny shrub with
fragile branches to a height of 1 to 3 meters. Its fruits are small and red with a mild sour taste. There are 1-4
small oblong seeds inside. The changes in this species are important and can produce hybrid with other species.
B. Integerrima fruits are consumed fresh or used in the preparation of traditional foods. Barberry fruit, which
contains large amount of anthocyanins, can be used as an alternative to synthetic colorants. In addition, aqueous
extract of barberry has beneficial effects on both cardiovascular and neural system suggesting a potential use for
treatment of hypertension, tachycardia and some neuronal disorders, such as epilepsy and convulsion. The
physical properties of barberry genotype are important to design the equipment for sorting, transportation,
separation, processing and packaging. Identification of the chemical characteristics of Berberis genotype can
lead in using them in the pharmaceutical or food industries. Therefore, in order to introduce these native species,
physicochemical characteristics of three wild barberries were evaluated

Materials and method:

Three native seed genotypes from Semnan province were manually collected from Research Institute of Food
Science and Technology (Mashhad). The harvested fruits were instantly stored inside ice box to minimize
damages and transported to the laboratory. Over ripened and damaged fruits were separated. Some physical
properties (size, geometric mean diameter, sphericity, area, mass and the weight ratio of seeds to fruit) of fruits
were determined using 100 repetitions at the natural moisture content of fruits. Chemical properties of samples
were determined as follows: total anthocyanin content by the pH differential, total phenolic content by modified
Folin—Ciocalteu method, mineral elements amounts such as Potassium(K), Sodium (Na) and Calcium (Ca) by
Flame Photometer and microelements (Fe, Cu, Mg, and Zn) by Atomic Absorption Spectrophotometer,
Moisture, crude oil, crude protein, ash, reducing sugar, water-soluble extract, pH and acidity were determined
according to Indrayan et a/,1989 and Iranian National Standard No. 2685. All experiments (except physical
properties) were repeated at least three times and results were expressed as mean + SD. The significant
differences between mean values of juice samples were determined by analysis of variance (one way-ANOVA)
using Duncan’s test at a significance level of p< 0.05. Data analysis was performed using the SPSS 19.0

software.

Results and Discussion: Results showed that in physical properties such as, fruit length there was
statistically difference between genotypes. The number of seeds in the three genotypes varied between 1 and 4
numbers. The weight ratio of seeds to fruit was 11.88%, 10.84% and 10.68 in Noshin, Negarin and Parchin
genotypes, respectively. All three genotypes contained high amount of protein, total carbohydrate, fat and ash
(3.82-5.255%, 21.68-23.97%, 2.04-2.70% and 0.94-1.27%). Noshin contained the highest reduced sugar
(8.03+0.222). So, it is sweeter taste than others. In accordance with result, the amount of anthocyanins (950.17-
3927.60mg/L) and total phenol (9.75-12.35gr/L) were higher than these fruits in comparison to the other fruits
like mulberry and blueberry that represents the health benefits of these wild plants. All the three genotype

1, 2 And 3- Former MSc Student, Assistant Professor and Associate Professor, Department of Food Science and
Technology, Ferdowsi University of Mashhad, Mashhad, Iran

4- Assistant Professor, Research Institute of Food science and Technology, Mashhad, Iran.
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emerged as good source of minerals, especially K, Ca, Mg and Zn.

Keywords: Anthocyanins, Barberry, Physical and Chemical Properties
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Introduction: The encapsulation of hydrophobic nutraceutical compounds such as fat soluble vitamins in
nanoliposomes is a potentially effective way to protect them from from light, oxygen and chemical degradation
during the maintenance. One of the potential benefits of liposomal structures is encapsulation of three water-
soluble, fat-soluble and amphiphilic compounds and use of natural food ingredients such as lecithin with
beneficial effects, in their production. In this study, the effect of lecithin-cholesterol concentrations on particle
size, particle size distribution, encapsulation efficiency (EE) and physical stability of vitamin A palmitate loaded
nanoliposome during the storage time were explored to get the optimized formulation

Materials and method:

Materials:

Phospholipid (L-a-granular Lecithin) with purity of 99% was obtained from Across (USA). Cholesterol with
95% purity was supplied by Merck (Germany). Other chemicals were analytical grade and procured from Sigma
(Merck Chemical Co. Darmstadt, Germany).

Methods:

Nanoliposomes were prepared from different concentrations of lecithin—cholesterol (60:0, 50:10, 40:20 and
30:30 mg) by thin-film hydration—sonication method. Lecithin and cholesterol were dissolved in absolute ethanol
and then dried with vacuum evaporator. Prepared dried lipid film hydrated by aqueous phase. The resultant
suspension was mixed for some time (Hydration-dehydration). Due to existence of water inside the lipid film,
osmotic pressure runs the water into bilayer membrane and causes separation of lipid film and then liposomes
were produced. In this method, mixture of Multilamellar Vesicles (MLVs) and Small Unilamellar Vesicles
(SUVs) liposomes were produced. Reduction in particle sizes of prepared liposomes was done by ultra sound
probe sonicator. The average diameter and span value of the particles were determined using particle size
analyzer (Wing SALD 2101, Shimadzo, Japan), at 25°C and was calculated according to the DeBroukere mean
in the Equation (1):

4
D[43] = M
z n,d;
The span value is an index helpful to evaluate the particle size distribution and calculated applying the

following Equation: b

Dﬁ)o% %

Span =
? D

Morphology of the nano-carriers was observed using trans- mission electron microscopy (Zeiss-Leo 906
TEM (Germany). To determine the zeta potential of nano liposomes loaded vitamin A, Zeta siyzer device (Nano-
ZS -Malvern England) was used at 25°C temperature. Estimation of encapsulated vitamin in nanoliposomes
(%EE) was carried out using HPLC (Knauer,Germany) equipped with a UV detector, C-18(10 mm 25mm_4.6
mm) column and acetonitrile— methanol (70:30%,v/v) as mobile phase and was calculated using the below
equation
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O%EE = Encapsulated Vitamin A % 100
o Total Vitamin A

The stability of vitaminA loaded-nanoliposomes was assessed by determining the average particle size at 4
°C over storage time and studying the leak out of the vitamin from the nanoliposomes after one month(1,7,
15and 30days)of storage at 4 °C by the below equation

Remained Vitamin A
100

%Stability = X
foStability Initial encapsulated Vitamin A

Results and Discussion: Results showed use of sonication in completion thin-film hydration method,
induced production of monomodular nanoliposomes with uniform distribution The particle size was in the range
of 76-115nm and particle size distribution was monomodular (span= 0.6- 0.88). In agreement with particle size
results, TEM image showed that the vesicles are in the form of small unilamellar vesicles by bilayer nature. In all
concentrations of lecithin-cholesterol, obtained EE was low and by increasing the lecithin concentration, loading
capacity of nano liposomes increased. By increasing the lecithin concentration, more vesicles are produced
which causes increase in internal volume of liposomes and bio actives concentrate, consequently loading
capacity of nano liposomes increased. By tightening of the membrane by cholesterol, entrapment efficiency of
hydrophobic active compounds such as vitamin A palmitate reduces. Also probably existence of cholesterol in
liposome membrane inhibits of rupture and changes in liposome membrane. Overall, increasing the ratio of
cholesterol /lecithin had no significant effect on particle size but decreased encapsulation efficiency of vitamin A
palmitate to 10.23%. Addition of cholesterol effected on stability of the particle size of nanoliposomes and also
led to reduction encapsulation efficiency of vitamin A palmitate. Incorporation of cholesterol and vitamin A
palmitate into the liposome structure was increased the zeta potential from -29 to -58 mv and improved
electrostatic stability. 50-10 mg ratio of lecithin-cholesterol concentration was used for preparation of optimum
formulation of nanoliposome by monomodular and small size distribution (76 nm, span=0.74) and encapsulation
efficiency (15.8%). Stability of vitamin A in nano liposome with 50-10 mg lecithin-cholesterol, was almost low
(32% reduction during storage time), may be due to increasing fluidity of membrane. Permeability of vitamin A
into phospholipid chains causes reorientation of acyl chains which leads to fluidity of membrane and exit active
compound from nano carrier and more its hydrolytic degradation and oxidation. While the use of thin film
hydration method using ultrasonic waves, is successful way in producing nanoscale particles of vitamin A
palmitate nanoliposomes that are stable and decrease over time, but due to low efficiency and low sustainability
of encapsulation, use of other nanocarriers for encapsulating of vitamin A palmitate is recommended

Keywords: Nanoliposome, Vitamin A Palmitate, Encapsulation, Physical Stability.
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Introduction: Antimicrobial packaging is a novel preservation technology that is designed base on
releaseing of active agents incorporated with the packaging polymer into the packaged food or the surrounding
environment for improveing the quality and food safety. Zein, water insoluble proteinof cornof corn, reported to
be thermoplastic material with high tensile strength, excellent hydrophobic film, biodegradability.Zataria
multiflora Boiss. (Z) is a thyme-like plant belonging to the Laminaceae family that geographically grows wild in
central and southern parts of Iran. Antimicrobial activity of Z essential oil (ZEO) has been successfully tested
against foodborne pathogens. Most of the studies on antimicrobial packaging mainly focused on the initial
screening of newly developed films for ZEO in laboratory media and quantifying the bacterial reductions
obtained during storage for different types of packaged food products. it is really important to know the variation
in antibacterial activity of the agents when incorporated into the packaging film from its original activity in order
to establish the levels that need to be incorporated for effective bacteria inhibition, hence The aims of the present
study were to investigate the antimicrobial potential of ZEO incorporated zein film against pathogenic
microorganisms inoculated in olivier saladto provide evidence of their applicability in the design of active food
packaging systems.

Materials and method: Z was collected in the Shiraz province of Iran and extected by using clevenger
type apparatus. Chemical composition ZEO was analyzed by gas chromatography. Antibacterial activity of ZEO
was studied in the liquid (direct contact) and solid media (vapour phase) against Listeriainnocua and Escherchia
coli . Zein powder was dissolved in a hydro alcoholic solution to obtain 16% (w/w) films forming solutions. The
solution was stirred for at 80 °C using a magnetic stirrer hotplate. Glycerol (15%) was added to the solution and
stirred again for 8 min at 30°Cm, then ZEO was added to the polymer solutions in 5% and 10% with respect to
polymer content and stirred for 8 min. Films were obtained by casting, the film forming solutions were extended
over it using an extension bar and introduced in a drying tunnel equipped with a heat of 2500 W during 20 min.
Control zein films were prepared without active agent. To evaluate the efficacy of developed zein films was
tested against two bacteria. Prior to the experiment, a loop of each strain was transferred to 10 ml of TSB and
incubated at 37 °C for 18 h to obtain early stationary phase cells and100 pl of microorganism were inoculated
into tubes with 10 ml of TSB. The tubes were then incubated at 37 °C for 18 h and 4 °C for 5 days. As control,
zein film without active agent was also used in every experiment. Antibacterial activity of zein films containing
10% ZEO were evaluaterd for packaing of olivier salad as a real food model for 6 days, by performing serial
dilutions with peptone and subsequent plating in Palcam Listeria Selective Agar and Brilliant Green Agar for
ListeriainnocuaandEscherchia colirespectively. Plates were incubated at 37 °C for 48 hours.

Results and Discussion: GC-MS analysis showed thatthe major compound of ZEO was carvacrol
(45.22%). The antimicrobial effects of ZEO in the vapor phase against Escherchia coliand Listeriainnocuaby
using the disk diffusion methodshowed that the25 pg of ZEO produced a visible decrease in microbial density
retraction zone (+). No inhibition was observed with the addition of lower amounts of the antimicrobial agents,
therefore 25 ng was the minimum inhibitory concentration (MIC).Activezein films containing 5% ZEOweren’t
able to inhibit the growth of the two bacteria in the vapour pase.. When the concentrations of ZEO was increased
to 10%, only active films with a diameter of 80 mm (50.24 cm®)provided a retraction zone (+) against
Listeriainnocuaand E. coli. These values were indicative that incorporation of the agent in the zein films
produced weaker vapor phase inhibition than its incorporation in the paper disk.The results of this studied
showedthat films with 5% ZEO caused a growth reduction of 1.17 log againstListeriainnocuaand 1.14 log
against Escherchia coli, while 10% ZEO produced reductions of 2.16 and 2.64 log against Listeriainnocua,
Escherchia colirespectively. There was no significantdifference betweenlog reduction values of ZEO
incorporated in zein films against Listeria innocuaand Escherchia coli. And also in the liquid media with

1- Assistant Professor, Department of Food Science and Technology, Gorgan University of Agricultural Sciences and
Natural Resources.
(*Corresponding author: kashiri.m@gmail.com)
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increasing the concentration of ZEO in zein films, the log reduction values were increased against both bactreia.
Despite of the excellent antibactrerial effect of ZEO in zein films in direct contact, bio active zein films were not
effective enough for reducing the contamination of packaged Olivier.

Keywords: Antibacterial packaging; Zein; Essential oil
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"Introduction: Mold growth on cheese is a common problem for cheese manufacturers during ripening and
curing, as well as for the retailer and consumer during refrigerated storage. Listeria monocytogenes has gained
increasing attention as a pathogen of public health importance owing to large numbers of foodborne outbreaks of
listeriosis. Ingested by mouth, Listeria is among the most virulent of foodborne pathogens with up to 20% of
clinical infections resulting in death. Various types of foods, mostly dairy products such as cheese, have been
associated with these outbreaks and there is considerable interest in stopping this upward trend. As a result of the
negative consumer perception of chemical preservatives, attention is shifting towards natural alternatives. A
technique that has been used since ancient times to prevent fungal growth on foods such as cheese involves
physically rubbing the product with certain herbs or spices or their oils. Therefore, regarding to the harmful
effects of synthetic preservatives on consumers’ health, there is an increasing attention, both in food industry and
authorities, to medicinal and aromatic plants as natural preservatives in food products. In this research, the effect
of salvia and basil essential oils (EOs) on Listeria monocytogenes and Aspergillus flavus in Iranian white cheese
has been investigated.

Materials and method: Commercially available EOs from basil and salvia were used in this study
(Pranarém International, Ghislenghien, Belgium). EOs were analyzed by gas chromatography mass spectrometry
(GC-MS). A broth microdilution assay was employed to determine the lowest concentration (MIC) in which
visible growth of the bacterium is inhibited. The concentration of EO present in those wells that yielded plates
with no visible colonies was considered to be the minimum bactericidal concentration (MBC). The effects of
EOs on radial growth of fungal mycelium were assayed using an agar dilution method. The lowest concentration
which inhibited the growth of the fungus was considered to be the minimum inhibitory concentration (MIC)
whereas the lowest concentration of EO which killed the fungus (no growth observed on fresh medium) was
taken to be minimum fungicidal concentration (MFC). Iranian ultra-filtered white cheese was produced in a
commercial factory with different concentrations of EOs and the effects of EOs on bacterial and fungal growth in
cheese during shelf-life were determined. Also, eight trained panellists performed sensory analyses. The
panellists scored for colour, odour, flavour, overall acceptability and texture using a 9-point hedonic scale (1,
dislike extremely to 9, like extremely).

Results and Discussion: Main components of salvia EO included linalyl acetate and linalool and of basil
EO consisted of linalool and a-cadinol. The MIC and MBC of salvia were obtained %0.015 and %0.02 and of
basil %0.05 and %0.06, respectively, against L. monocytogenes. In the current report, L. monocytogenes was
neither eliminated nor completely inhibited by basil EO, but salvia EO was able to inhibit its proliferation in
cheese. The effect was even more pronounced with 1% salvia oil compared to 0.5% or 0.75%. Basil EO at a
concentration of 1% caused a 7-day delay in the growth of L. monocytogenes. A growth delay of this type is
particularly useful in terms of food safety for the short-term storage of products but not on prolonged storage as
Listeria may reach high levels in foods over longer periods. MIC and MFC of salvia were %0.5 and %0.65, and
of basil % 0.6 and %0.8, respectively, against A. flavus. At %0.35 and %0.5 the sporulation was inhibited by
salvia and basil EOs, respectively. In the present study, no growth of 4. flavus was observed in the presence of
1% of salvia EO, and colony diameter attained less than Smm by the 21st day of cold storage in cheese samples
treated with 1% basil EO. Also, the bacterial growth reduced up to 6 log cfu/g of cheese. EO of basil showed
weaker antimicrobial effect compared to salvia EO. Cheese samples with different concentrations of EOs were
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evaluated and compared to the control sample to ascertain consumer acceptability for it. Significant differences
were detected among samples containing EOs and the control sample in odour, color and texture, but the samples
containing 0.75% and 1% of salvia EO were significantly impaired in both odour and taste as compared with the
other samples. With regard to the overall acceptability, the cheese sample containing 0.75% of basil EO was the
highest acceptable sample. Generally, it is well known that in complex systems such as cheese, several
ingredients interact with each other and affect the sensory properties.

In conclusion, the EO of salvia showed the greatest effect on limiting microbial growth. Both EOs could have
potential for commercial use in improving the preservation of these products without the need for propionates or
other synthetic additives. Further research could examine the utility of the combined application of basil and
salvia EOs in different dairy products such as different types of cheese, as well as the use of different
quantities/ratios for optimization of their antimicrobial effects.

Keywords: Cheese, Ocimum basilicum, Salvia sclarea, Listeria monocytogenes, Aspergillus flavus
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Introduction: Numerous biochemical reactions in human body produce active oxygen which is able to
destroy biomolecules. This destructive effect of free radicals can be blocked by antiradicals. The role of free
radicals in causing a noticeable number of disease has been proved. Anti-oxidants defend against these oxidative
destructions. One of the best natural resources of oxidants are phenolic compounds in plants. Phenolic
compounds by giving electrons to free radicals, restrain lipid oxidative reactions. Chemical antioxidants have
been using a lot in food industrysuch as BHT, BMA, TBHQ and propyl gallate that their destructive and
carcinogenesis effects on human body have been proved. Therefore, nowadays, the consumption of medicinal
plants and their phenolic compounds as natural resources of antioxidants has been highly recommended.
Different solvents and a variety of extraction methods can be used for extracting anti-oxidative compounds from
plant tissues. Polarization degree of different solvents will effect on the amount of extracted phenolic
compounds. Berberidacease family has a significant use in medicine and industry. There are biological activities
in Barberry and it's highly used in food and medical industries. The main alkaloid of barberry is Barberine which
has the anti-oxidative and anti-inflammatory properties and decreases blood pressure, hypoglycemia and lipid.
Phenolic compounds and anthocyanins are the most important secondary active nutrients in Barberry. Barberry's
extract and its bark root are rich in anti-oxidative and phenolic compounds. Berberis Integerrima x vulgaris has
been studied in this research. The aim of this study was to determine the best solvent for extraction, the amount
of phenolic compounds, anti-radical activity and anti-oxidative capacity in different extracts of fresh barberry
which is gathered from Qamchoqai zone, Bijar, kordestan province.

Materials and method: For this study, Barberries were collected from Qamchoqai zone located in Bijar,
Kurdistan, Iran. They had been maintained in freezer till we started to examine them. Then, we prepared the
ethanol, methanol and water extracts of these frozen Berberis. The total Phenol and Flavonoid contents of
extracts according to the method of UV-VIS, Total antioxidant activity content of extracts by using three
different methods including scavenging activity of DPPH , NO, reducing power assay and the capacity of inhibit
lipid peroxidation by thiobarbituric acid were determined.

Results and Discussion: In conclusion, this investigation demonstrates that Barberry is a rich source of
phenolic compounds and antioxidant capacity. The aqueous extract showed the highest total phenol content
(48/98+0/49 mg/g (wet weight)) and scavenging power of Nitric Oxide radical activity(%723/6+64/56) and the
methanol extract showed the highest flavonoid content (1/93+0/033 mg/g(wet weight)), DPPH scavenging effect
(%44/62+0/99), reducing power (5/89+0/42 mmol/g(wet weight)) and MDA content (37/124+0/79 mmol/g(wet
weight). The type of solvent used for extraction has significant effect on phenolic compounds and flavonoids.
Methanol extract has the minimum amount of phenol in fresh barberry, but methanol is a good solvent for
flavonoids in barberry. The result of anti-oxidative effects in different extracts of barberry according to MDA
scale shows that the water extract has the maximum amount of anti-oxidative activity. These activities in extracts
are because of the existence of phenols which prevent lipid oxidation by removing free radicals and stop the
increase of Malondialdehyde. In this study, Methanol extract has the maximum amount of anti-radical activity.
These different results in extracts are due to the different phenolic compounds and flavonoids in them. Among
extracts, water exract has the maximum capacity in trapping nitric oxide radical. Anti-radical activity against NO
radicals probably is done by anti-oxidative compounds in barberry which competes with O, over NO. In term of
reduce power, extracts didn’t have significant difference with each other. FRAP and DPPH method was the same
result. This means that the methanol extract than other extracts showed higher antioxidant activity. In the
extraction of phenolic compounds, Organic solvents especially methanol, was more effective than water and
possibly "phenolic compounds derived regenerative better by methanol extract. Results showed that aqueous and
alcohol extracts of Berberis Integerrima>Vulgaris can act as a natural antioxidant and after complimentary
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Introduction: Controlling and targeting release of bioactive compounds have a key role in improving their
functional properties such as antioxidant and anti-disease activities. Encapsulation is one of the best methods for
protection and controlling release of bioactive ingredients. Indeed, in this process, protection and controlling
release of ingredients as core materials are performed by surrounding of them via variety of wall materials.
Emulsions are most popular encapsulation systems that are classified in variety types such as single layer
emulsion, multi-layer emulsion, doubleemulsion, and etc. Hydrophilic bioactive compounds can be loaded in
inner aqueous phase of water in oil in water (W/O/W) double-emulsions. The stability of doubleemulsions is low
due to presence of two interfaces in them.Applying a thermodynamically stable W/O emulsion (e.g., micro-
emulsion) as a primary emulsion and using of complex biopolymers as emulsifier and stabilizer in outer phase of
doubleemulsions can improve their stability (Dickinson, 2011; Boyer et al, 2012).

Saffron bioactive compounds include crocin, picrocrocin, and saffranal are widely used for a variety of
functional and healthy goals in food and pharmaceutical industries. These compounds have many different
functions, including anti-carcinogenic, anti-oxidant, anti-depressant, anti-apoptotic, anti-tussive, anti-
nociceptive, anti-inflammatory and anti-thrombotic properties (Moraga et al, 2004).

In the present study, our main goal was kinetically evaluated release of crocin, picrocrocin and saffranal from
inner phase to outer phase of doubleemulsion during 22 days storage by Zero order, Fist order, Higuchi, and
Hixson-Crowell.

Materials and method: Saffron was provided from Torbatheydariyeh farms, Khorasan-e-razavi, Iran.
Sunflower oil and sodium azide were purchased from FRICO (Sirjan, Iran) and Sigma-Aldrich (St. Louis, USA),
respectively. Whey protein concentrate (80% protein) and sorbitanmonooleate (span 80) were obtained from
Sapoto cheese (USA) and Merck (Germany), respectively. Maltodextrin was obtained from Qinhuangdao starch
Co. (DE 16-20, China) and citrus pectin with a degree of methyl esterification of 71.1% and galacturonic acid
>65% was purchased from MP biomedical (Netherland). All other chemicals used in this study were of
analytical grade.

For extraction of crocin, picrocrocin and saffranal, a total of 10 grams of saffron sample was macerated in
150 mL of water in a glass bottle, covered with aluminum foil (to prevent direct exposure to light), and was
placed in an incubator shaker (Kavooshmega, Iran) for 24 hours at 30°C. Then, this solution was homogenized
(10000 rpm for 10 minutes, HeidolphSilentcrusher, Germany) for maximum extraction of saffron compounds.
Finally, the extract was filtered under vacuum by using a Whatman No. 1 (11 mm) filter paper, and kept in the
freezer at -18°C prior to any examination. ISO/TS 3632 procedure (2003) was used for the measurement of
saffron compounds.

The doubleemulsions were prepared in two-step:

(a) Frist, primary W/O micro-emulsions were produced by two formulations: 60:30:10% and 62:33:5% of
sunflower oil, span 80, and saffron extract, respectively.

(b) Then, the W/O micro-emulsions was gradually added into the outer aqueous phase contains why protein
concentrate (WPC)/maltodextrin or WPC/pectin/maltodextrin while blending by a homogenizer (12000
rpm for 5 minutes at 10°C, HeidolphSilentcrusher, Germany) and then these coarse emulsions were further
emulsified using mentioned homogenizer (15000 rpm for 8 minutes at 10°C). All doubleemulsions were
composed of 25% primary emulsion and 75% outer aqueous phase

Droplet size of doubleemulsions after one day and 22 days storage weremeasured using Zetasizer (Malvern
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Instruments, Worcestershire, UK).

The released components in the outer aqueous phase were measured by evaluation of encapsulation
efficiencyof the ratio of crocin, picrocrocin, and saffranalat a specific time:

E (%) = 100- (C,x100/C)) (1)

Where C, is the percentage of crocin, picrocrocin and saffranal in outer aqueous phase and C; equals to the
percentage of compounds in inner aqueous phase.

C, is a released into outer aqueous phase relative to the total amount present in the outer aqueous phase if all
compounds were released (M o,

The viscosity of emulsions was measured using a programmable viscometer (model LVDV -II + Pro,
Brookfield Engineering Laboratories, USA) and by a ULA spindle.

The released are kinetly evaluated by Zero order, Fist order, Higuchi, and Hixson-Crowell.

The experiments were all carried out in triplicate. The collected data were analyzed by one-way ANOVA; the
means were compared by the Duncan's multiple range tests at the 5% level through SPSS version 21 (IBM,
USA).

Results and Discussion: As shown in fig. 1, the droplet size of produced W/O micro-emulsions were
lower than 200 nm. In fact, these droplets are water droplets containing bioactive compounds of saffron
dispersed within oil phase that surrounded with Span 80 (Fig. 2).Also, it was found that by increase of saffron
extract (from 5% to 10%) as dispersed phase in W/O micro-emulsions, droplet size and poly-dispersityindex
(PDI) weresignificantly (P< 0.05) affected (Table. 3).

As shown in table. 4, crocin, picrocrocin, and saffranal had a same release trend, but the release rate of crocin
was lower than saffranal and picrocrocin. As regard to R?, SSE, and RMSE from kinetic modeling in table. 5, the
firstorder was a best model for release of crocin, and zero order was a best model for release of picrocrocin and
saffranal. Also, kinetic date of release showed that the high release of crocin, saffranal, and picrocrocin was
observed by increasing the dispersed phase content of primary W/O micro-emulsion and also it was found that
WPC/pectindelayed the release of encapsulated ingredients more than single WPC (Table. 5). Indeed, the using
of complex biopolymers as the external binary film of doubleemulsions causes a resistance to release for inner
compounds (Dickinson, 2011).

As shown in fig. 3, the viscosity of doubleemulsions stability with WPC/pectin complex was higher than
doubleemulsions stabilized by only WPC. This can confirm the higher stability of stabilized doubleemulsions
with complex biopolymers (Olivieri et al, 2003).

Keywords: Release, Nanoencapsulation, W/O/W double emulsion, saffron.
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Introduction:Pistachio nut is one of the popular tree nuts. Among the different species of the genus
Pistacia, only the fruits of Pistacia vera attain optimal size to be acceptable to consumers as edible nuts.
Contamination of pistachio by Aspergillus species and their mycotoxins is the most important problem for
consumption and export of this product. Aflatoxins are potent toxic, carcinogenic and mutagenic secondary
metabolites primarily produced by two fungal species, Aspergillus flavus and Aspergillus parasiticus.
Aspergillus flavus produces AFB; and AFB,, while Aspergillus parasiticus produces AFB;, AFB,, AFG, and
AFG,. Among four main groups of aflatoxins, AFB; is the most potent carcinogenic compound. Therefore,
identification of toxigenic fungi is necessary for evaluating the foods quality and the presence of mycotoxins.
The current methods being used for assessing fungi presence in foods based on cultivation methods and
microscopic characteristics are time-consuming and labor-intensive. Recently, molecular techniques such as
polymerase chain reaction (PCR) due to high sensitivity, specificity and rapidity has been introduced as powerful
tools for detecting toxigenic fungi. Many genes involved in the biosynthesis of these mycotoxins have been
identified and their DNA sequences have been published. PCR methods can be used to detect of aflatoxigenic
Aspergilli based on structural genes (norl, verl and omtA) encoding key enzymes in aflatoxin biosynthesis
pathway and the regulatory gene afIR.

Materials and method: Pistachio samples were collected from different cultivation regions of two towns
including Gonabad and Feyzabad. Samples were packed in sterile plastic bags and immediately transferred to the
laboratory. The moisture content of samples was determined using thermal method and drying in at 95-100°C.
Among fungal isolates 30 Aspergillus genus were detected and purified by cultural-based methods using PDA
(potato dextrose agar) medium. Colonies of the fungus were transferred to PDB (potato dextrose broth) medium
and incubated for 5 days at 28°C with shaking at 150 rpm. The mycelium was frozen in liquid nitrogen and
ground to a powder for later DNA isolation. DNA was extracted with CTAB (cetyl trimethyl ammonium
bromide) extraction buffer, then was purified with organic solvents such as chloroform/isoamyl alcohol and
finaly was precipitated by isopropanol. Aspergillus genus were detected using polymerase chain reaction by
specific primer pair Aspl/Asp2 for amplification of 18S rRNA region. Furthermore, aflatoxigenic genes were
detected by three sets of primers (APA-450/APA-1482, verl/ver2 and OMT-208/OMT-1232). PCR was
performed in a volume of 25 ul containing 0.5 ul of each primer, 12.5 ul of Taqg DNA polymerase master mix
red, 10.5 pl of sterile distilled water and 1 ul of genomic DNA as template. A PCR consisted of an initial
denaturing step of 5 min at 94°C followed by 35 cycles (30 s at 94°C, 35 s at 65°C and 40 s at 72°C) finished by
a final extension step at 72°C for 10 min. The PCR products were analyzed by electrophoresis on a 1% agarose
gel in TBE.

Results and Discussion: Among fungal isolates 30 Aspergillus genus were detected using microscopic
characterstics and colony color. Under the microscope, conidia were one-celled, spherical, hyaline or pigmented
and they formed long chains. 12 and 4 out of 30 samples had omt4 and verl genes respectively. No observation
was found for afIR regulatory gene in the fungal isolates. The results showed that although some isolates had one
or two structural genes in the aflatoxin biosynthetic pathway, they could not produce aflatoxin due to not having
any aflR gene. Coefficient of correlation was calculated to find the relationship between the existence of
Aspergillus molds and aflatoxigenic genes in pistachio. The statistical results indicated that there is a significant
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correlation between the enumeration of Aspergillus molds and the existence of genes (omtA and verl) in
different moisture domains (p< 0.05) while no significant correlation was identified between the enumeration of
Aspergillus molds and the existence of genes in different domains of enumeration of mesophilic bacteria, yeasts
and molds. Contamination of nut seeds by fungi occurs during growth, harvesting, transport and storage. The
production of aflatoxin is affected by different factors, such as genetic properties of the producing fungi,
temperature, moisture content, the chemical composition of food and antimicrobial agents produced by other
microorganisms. Water stress and temperature are the most relevant environmental factors which influence
fungal growth and mycotoxin production. Other studies showed that there was a good correlation between the
expression of an early structural gene (afID) and aflatoxin B; production in peanut seeds. Also previous studies
have shown that there was a significant relationship between A.flavus contamination in the peanuts and pistachio
with high humidity (p< 0.05). Since other factors such as temperature, pH and chemical composition of pistachio
can affect the existence of Aspergillus molds and expression of aflatoxigenic genes, the influence of these factors
on existence of Aspergillus molds and genes involved in aflatoxin biosynthesis pathway need to be investigated.
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Study of organoleptic and rheological properties of chocolate mousse
incorporating sodium caseinate and gelatin
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Introduction: Proteins are widely used in food industry because it has functional properties such as
formation and stabilization of foam systems. These molecules had surface-active properties. They rapidly adsorb
at interface during the foaming processes and form a film around gas bubbles. The bulk properties has important
role in the stabilization foam system. It has been shown that protein adsorption is influenced by molecular
properties, such as size, shape, surface hydrophobicity, conformation, and charge and conditions in the bulk
solution, such as bulk concentration, pH and ionic strength. The foaming properties depend on many intrinsic
factors (size, structure of protein, hydrophobicity, surface potential, charge, etc.); and environmental and
processing factors (protein concentration, pH, temperature, addition of other ingredients, etc.) Foams are
colloidal systems in which gas phase dispersed in an aqueous continuous phase. Foaming operation is usually
devoted to produce lighter products, modify the appearance and the texture of food products, therefore, it be used
to production new products adapted to consumer choice and needs, using air as a zero-cost component.
Microstructure has fundamental role in foam properties. At foam based products, bubble size is of most
importance at the foam properties, because it influences on texture, the mouth-feel and the stability of the aerated
product. Many food products have aerated structure. In these foods, the gas phases, forms small bubbles that
modify microstructure and mouth feel properties of product. Aerated desserts have shown a great market
potential, which is dependent on consumer behavior, interested in lighter and healthier products. Food products
based on foam structure such as chocolate mousse have good marketing; therefore deep knowledge about their
properties is important. Mousse is an aerated dessert with stabilized foamy structure which little attention has
been paid to industrial production. Although, the most popular mousse flavor is chocolate, orange, lemon and
strawberry have good marketability.

Materials and method: This study follows two important objectives; first, the effect of different amount
of gelatin concentration and sodium caseinate on rheological, physical and sensory properties of chocolate
mousse is investigated. Then, the relationship this parameters was discussed on the basis of laboratory results
using PCA method. Chocolate mousse was include of, Gelatin(Bangladesh, type B, bloom 160-180), Cacao
powder(Cargill Co., Netherlands), Whipped cream(Mahrang sahar shargh CO., Iran 27% fat), Sugar(Fariman,
Iran) and Sodium caseinate (Milad, Iran). Chocolate mousse samples were prepared with different amount of
gelatin (1, 2 and 3 gr) and sodium caseinate (1, 2 and 3 gr) concentrations. Gelatin was first dissolved in hot
water. Next, cacao powder and sugar were stirred in hot water and added to whipped cream agitated by Gosonic
home mixer with speed 5400 RPM for 3 minutes. Then, Sodium caseinate was mixed in distilled water for 2
minutes and added to mixture prepared. Finally, mousse was placed in refrigerator after stirring with gelatin
solution. The samples were stored in a refrigerator for 24 hours.

Results and Discussion: In this work, physical, sensorial and rheological properties of chocolate mousse
were investigated. Rheological measurements were carried out using a rotational viscometer (Bohlin Model
Visco 88, Bohlin Instruments, UK) equipped with a heating circulator (Julabo, Model F12-MCand, Julabo
Labortechnik, Germany) and C30 spindle. All the experiments were performed at 25°C+0.2. A pre shearing of
10-15 s at 14.1 s was applied to all samples. Sample flow was measured by registering the shear stress/ shear rate
data at an increasing trend from 14.1 to 300 s. To describe the time independent flow behavior, the experimental
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data (shear stress-shear rate) were fitted by Herschel- Bulkley, Bingham, power law, and Casson models.
Sensorial properties were tested at the same optical condition and environmental temperature. Chocolate
mousses were evaluated using hedonic analysis procedures by a sensory panel of ten assessors, who had been
selected and trained. Sensorial properties were evaluated based on 1 to 9 scores. The gas hold-up was calculated
by comparing the density of the aerated chocolate with the gas-free density of solid chocolate. PCA method was
used for determination of the relation of sensory attributes and main component.

Conclusion: Results showed that chocolate mousse incorporating 2 gr gelatin and 3 gr sodium caseinate
had the best sensory properties. According to the R? (R*>0/99) and RMSE values, it is obvious that the Power-
law models can properly describe non-newtonian flow behavior of samples. Behavior index (n) and consistency
coefficient (k) were obtained from fitting power-law model. Consistency coefficient was high in the sample
containing 3 gr gelatin and 3 gr sodium caseinate. Density values decreased with increase in protein content and
decrease in gelatin content. Based on PCA results, total acceptance of samples was severely related to the
smoothness, jelly and melting rate attributes.

Keywords: Rheology, Gelatin, Sodium Caseinate, Chocolate Mousse
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