ol 21ié @lus g 40w pale aloxo

gjb'lf P LS)“"-.’.L’.,. W‘ﬁ‘ S99 "“’9"“)5 )L,“_, ).ub

" olesl Lo o culie lasbs < ooljabiu] digame

Slidss g pole oty ol of5T olKkils ¢ S13é mulio g pgle o)l wlids IS aisgal siils -
sabbasifood@modares.ac.ir : S xS oy ¢ g yde S5 o231 (63,5l 0uSiils ¢ olde mlio g pole 05,8 [Luiils 1 ok oy g5 =¥

Qe /UA 2oy Fo )

Slagass 9 f’?l‘c J>l5 ‘sa)l.a‘ »)‘)'] olKdls “53‘;\:'. (::L,o 9 (&913 05; bl =Y

U IFIVE il o g b

WS>

i
gl e b ol Giagh 53wl et mlio Sy bl 5 (S ST et (K38 LUl 6 S sl 33 g Al
W8S B ey 9,50 00 Ik jpax pas g jeam 0 ST il glul Gl n e (Sed ) SE plere

8,8 il a0 £ 5 FO YO slales g aids Ve g ¥ lagle; Iy 1Y+ 5 VY Y Glagls 18 ool zlsel 15 slaghgy g Sgo
ol jpas pos g (o,0 ¥) \Sh jeam (0o, ofo Ve g /0 V0 o fo Ve ao glacdale o LSTIS-LIS ol oLyl 5, Ve b
A a8lol ladiges

Sl i 5o SIS il il slSlS S 5 alS (6 B e iyl et oloj 5 S il L : el
59, Vo slam LSLS asyo o /o Fe L vald diges a5 Jl> 10 00,5 (6,8 ol ol g0 5 ogusy ol 5l 59, Ve o 4y (aoyo +/0 Y +)
lod 53 59, Ve 5lam QLSL-LS aoys [0V jpa 50 (g5 1 oo 0l 1 50l (6 Il S9er o 58 S8 0,5 g
S 508 slabes 5l yieS FO°C

Opealingl o i Lo Gal33l b 5l ol g oo SSTIS-LIS aSd (1S o Dyl 3 gl oS s g0 L5 4 38085 R
A i dSild Gyad ol 4 HLLST-LES aslis ol sl JoSle cslail sls 4y b (250 o)

SIS il st 53l ol wopal 3 SIS s 2l 39

SLSE b S Gl Ths (V) cul Jopab o,
B 9.§L_§l5 u‘)é 9wy U‘J_"A Le JB‘ o5 ) od..u.sd).a.o
beil o GBI Y G 0925 S (o0 4255 55k sl
el ALz 00iiS B pane LS 5l 5,k
L aS s e ;a5 4 S92 50 o315 4 4z g b
N0l dgg 1y S i gl lgs oo Jole g0 S
(S5 9,008 Slge (B (39T (o b Slas plox]
S i j0 555 aS (gloaaS ol slgo 1y i
aS it Sloil pow g HLSTIS-LL wsloass solaxu!
o> S S 5 $o T Gl s ST
3590 30 (V) Cwl oo (yo,138 Sl pow 51 g
SLSE s g5l b jo (Sl Jalse 5l oolaiul
G lw R izt yian 9 0,10 0929 (6 5eS Dlaiue

Aodo ©
5 ALS 5 Sy Lite b suaie glalid o o 5ot
SYgame g ol adgi 0jg el sl Jl0)95 5 (polS oSl
Slyo g gy 5l e SlaS 5 plyie 4 ol 5l ead 4
glo ape) ;o Lot Jld (n inte 31 (o o 5099
Bras 69)len ;0 a8 GlaseTa el o Cause ld
Syt 5l ea3ls Glsie 4 Glax sloypiS o ol il
a5 Ly jd sl ¢ (al 9929 b 09l oo (A axwgi
ol )l (958 oy 4 B wS Sras (S
OLS98S ()0 = (59,55 4 Jmoled pas el 2>
ol asls plan |y 5L cnptn &S Jl> ) w0 o0
JSie ] 8By g et Gy ) gaiedddle slmyl (ol
Glo e adsi 4 Goselil lo s 0y 5l (S5 sy
o el ol 50 () ¥ sl 4zl pla i3 fsabs

i ® (S0 g8 050 g (p Fedds ALl SIS


www.SID.ir

e g ooljolin] agase o Sgol s 56

YA

Sl oo (Vo o A) 1)L S § Bermudez-Aguirre
Syl p -S> jles Sl om ) B 50 202 slaaesS
sleslaiwl L1y assld pl b sboslas, b ass,S cwy p
S saalice (oSwg S )3 (P9 Sl Sy S
oS (o5 SazmsS ojll a5 W) 4z (pl 4 o
o 5wl oo (8l VUM I 12aS & Sy 15 glal 55T
Gl e GRS el 4 090 oo lganl azmsS
=l 0gd oo 5 Sl ders S (B s 27 sloazsS
OV ) aeo oo Gl ) (o5l iy Loy alie

4T )R g Az gl L g ol S Clllae 4 4z g3 L
3 LSS s g5, Syl zlgel 15l b bLS I s sone
g los cas oS5 0l A 0lh e yols Gabss
=0 )k 9y Dgelp glyal Jlesl e slagle;
oolaiwl 390 00iiS Il i ralS (LSl 5 g5
D9 (o) 2
Ligygolge o
L regi =l )0 ekl 5 )50 9 dglSy j0e 10190
Gl > Fluka oleosis dlgo &5 15 3l a5 590 ST
o o ygly e Kliiger &S 15 Jpams BT 09 ob
PP NG G IR VA) REEE L SrUA W
= b Sz ool =)z 1Y) oz g (RIOEY
(! S g a8 ol o) S &g (V)Y
Merck <8, 5l wl3] i o s (e ol&ing 8 5|
. angs (Merck Chemical Co. Darmstadt, Germany)
a9,
Li(erzn b ezes) mdebaliuly i g5 oLl
e o 5L8gs i gl slatales] (5 Sy plov
5 oLSHE-LE 5l e yislesl cpl jo 0l (6 uSojll SIS
S7N0) s VOeml @ jelaie (gl ouid solatul S
VIO) LS jogm 0,5 YVIO Y°C glos jo (s x>
Sae 4 B0 °C sl b balse o .ol aslal (ao o
IS ez i 0 1) ] e 20l 00ls &)l a8 Y
Oyep Lo 4285 Ve oo dy 900933 (WWO-ml)
590 L (QWITIKA ¢S5 ,5 « RTC basis Jow) (cwablize
25U v oad ags slaglS1S 5 0l 03jen A+ Tpm
O AadBy Ve Do dn do Ve Sad b Ogol )8 2lsal
O g3 Gliee (o Sz g 228513 F0 °C (sloo
5 okl ooyl 0" 5 e o sl talosl sloaly) 4

9y o=l b iz e ales 1S ar o9 | (gl 15 g00)
b bl sl oo 28 s S miz pob 4 S Com; Ol
ol pLgen amu 0 an $LSIS 1,3 oyl csdS

g a—elSg 0 jleolai Il o> 1 2 0jg,—l
£ 9—w 0 ))Jl_')}o.b LsLQoli....ub la 93[5[5 ).H..: U?“"‘"“)’“")?’o’@
A o ol Lol cansly alS SIS &l )d gy ol
wasyg bl sle Jlo o cal oo > JoS b
9 S O slp Ghazsla s, (SRS
Ailazd )3 13 axgi 008 olde Slas slaan] 3 by alS
el Dgolyd ol 8 sheslaial g sl gy 5l S

(pmlizslS) ot o0y b 51 gl s
sloalels o i i o olyd o3l ot 3 S 65 o
udu_.uul.: = )‘ OB_MJC’_A osls St p.'a.».al_: 9 p.b.»_ﬁ
YL LS g ol (adge slo S glisls slacl>
alols )N (ol w2 5l s i (nl S oo 0 g
LSLQQ’“"" c..\.n.\...u LSLQW...J Q"‘ JJLMJ)‘SA MT 0‘5.0 o)lﬁo
39§ 0iiS oo Jerd Oy e 1y (6,85095 4 S
A0) winll oo 1S ol dalad ashad 4y ylys

OYlae jo ) mlio 0 S0l 8 Zlel 5l ool
U sy, slasllas (55 (g el oad o ok
Chambers lawgi gl iuiised ;0 Dol o u 5
o)‘..\_a‘ wml_f 6‘)—’ ‘) wj) u_l‘ &9 RUNW) C)_E.A (\"\Y‘V)
g Tornberg k5 3.b (%) 0,5 Lo j5e o,z sbasusS
=2 sledas S Sl ol s 5.5 (VAYA) Lundh
(V) Sl QHL"SLY oA_)Ju u9_.c|J.S C‘H‘ AL._M:B a4
ojlasl as 5,5 odnlics g o) £0°C slos o1y i
g Ertugay .(A) oV Um | , =S > slod oueS
Sgold zloal b gmliiisen 3G 5 (Ve ¥) Sengul
po—w o s pisen 5o oy O3 ojlailais ST anslas
L dmslio j0 Sgeol 3 a8 0uid 5 ass oyl .og Y-0 pm
b Ogeeliiieen )3 (6 e A pam e 1) Lgen
() wbos Ll o b ley Gl L g ol


www.SID.ir

¥4

on Sl P b o 590 (i (5 S el
Uinlayl glaady J3ls 4 g1 i ooyod 51 g0 )lhme
o8 g okl L Lap T 50" 5 oas ass ;) il
39y Ve So 4 a°C Lcho 9O e O A (545,..4....09.”
390 iges (o 593 Glime 0)99 (l (b a6l
Seo)d D9 4y 9, T SIS Sl 9 285 1B () 0
Ol Ladiged o JBg0 4l 5ae duwlzo gl .ol )38
Sl oo Vot 0 g e iolosl ady) (ggiome bl
AY-V0)

Sl abged 6 51 e 2 (ol sl 5L
St sl x> (5> jled ;U (o) 2 sl o0
glsol 9 99lS 5,000 Livgs ool ok wiges 2581
s oolaiwl ol 5 il a0 AY g VY sleo g0 5l gl 8
Voo Gl iy ds oad ool aiges 5l0-ml
33 b5 90 s pew S I 50 G 0B S (5 e
« Kottermann Jos) (g,lecym jo cils I3 aigad Jolo
uJ; )|)3 €393 0l ).Ia; Sy90 6LA.J L as (uLo..ﬂ ol
Vsoleim sled (398 sloales 51 Sy 0 a0 e 12
a5 CB )8 D90 59k oled pebaid ol pedais YL as o
Jlas 150590 slod 4 diged 35 50 slod G 51
o Ligliee ;5 alolidly s bl gl Los Sl0 4l 4-
loadg J2ls 4y Ladiged (Ll yo g oy SO & g
Js® 5 oedlla L lags " 50" 5 ond ans s (sl iale]
O °C slos yo o 6Lmsu)ﬁ Gl g ad i GAW}]—‘
O0) w155 6 Y lagialosT 5S4 o aias (5l
s s>k 4o 4 L igsloel Jdxd g 45255
ol i) o (38 SMlS o I 5 L 5551
=y yebaie 4y .0 oslawl SPSS 16 1380 ¢ 3 51 aosls
P9y 5N LaeSile G 09250 BWLST 09 jlo ine
obl&.._w‘ u_i..lo U?ﬁ)—‘ )‘ ulﬁb‘ Q"’"” MP 9 ANOVA
‘nl_vu‘ EXCEL )‘)J‘ Ia)_; l_» LQ)‘OB,Q.: o— s09)l.c O W)
IRV T S PP ¥ DS ISP LG AP S N IR 4
basdl e

Sl 1 PLSE o o 50 99 2 (252 Ol 5L
g erzeS 5l B 93 22 Oliee U (o2
o Sl 0l oolaiwl LSS il as o oz p

CrzeS o0 slpole Sl 2888 5 ot slajle

sled ;0 ole S a4y 5 Al Ay oguinagl] s
2 LS55k s palejl pe miah (6)laeSs sy
[y r:j._ij ploz 1o 1l a7V ol 1T juls augs
VIO) LS jo50 byl upw i p,5 Ve °C loo
OlSHE-LE g (amo o Vg - cdale) (SCb (oo
[ =39 oy o[o Yo g o [=ND oo+ oo slacdle)
bl (3am bansgi g L3N 5od 4 olT 4 (39
Yo oo @ 0:°C sloo b Jol> bglses ol .o 0000
aslsl o IS a4 | Q] JERUER PR LI JESIPE-I-RY
Sl 00 o owabline fen b 4880 Ve ey 5 00,5
a3 5l erSslr cazeeys 18wl s (el o
Ol ol 58 Dgel 3 2lysl 15U (o2 6l
olie polde (358l L S b sladigas coaisS Il
o (5o sia oy 100 B i) SIS
OB 3LeS Glime (o) 2 Sz FUL ol sladiges aad
3 oL ol " 5 Jisie il Gialesl slodly o
Glod )5 oo S a4y 5 Al Al _oguinagl] g
s ol 1S5 o Gralesl e wiads eSS b
e+ ol olss L Misonix Sonicator olSiws I &gl 3
L (o0l colo e Forr Jow) 5,m6lS Ve swlas g &g
S oolawl YAmm jlad 5 High gain horns 45 3l gy,
i ds S, S V0 ml laie Sgol 8 ol (6l o
V Gs )0 oy 9 Jile o) e YO glai
5o Leasges .ol 1,3 SLSK b mhaws 51 (650 6l
g a) aod Ve g f e Ve Galide slale 6y
addo Ve 7Y slagle) ;0 (SIg VY- g VY YF Joleo
Gk Ol U gy et 0 a8 T I8
A >080 9 F0 YO (a i sloales I LSS &
Olejep al oslaw] Dol )8 Zlsel Jlasl sl of 5 2l
ol S o L ldiges glod «gol 8 zlsel Jlos! b
comleséﬁuu]r&b)udw@WBJ)J
B RUER W) Oy A°C L L.(bd_)}ou ‘)LM rﬁl..o..!‘ )‘ ) W
oad 4ty oyl Glalesl gladlg) 5o @) laaiged (Ll
a9 o iy (ogtengl] g 5 oSl Lol 0"
S Sa o el (S s sles jo ole Sy ke

Al LS LY el


www.SID.ir

e g ooljolin] digeme [ Sgol Lo 3G

ao

I csand o w799 mhaw o o LLSTS-LI clale
8,55 1R (o 9y90 skl S

9 oo ()l ) celio Zalaw jo Wuh ool 1 (I
L oo 5 SIS cles gsbam plas o 1 lgST1S il
p> 9 SRl (6 U e Dol d jles Dad S
L ool mlidl oo o leas .cdl ol T LaE
bl 2B 5B L5 oSe alaly (g 0d 51 e Sl
O Jguz) bl puiins

9 oo (ol Alizo ol 50 yloj ool il (o
aS ol o] 5l S o uSKilee duslio 1oLyl cdalé
oV slogle; dn o (gt 36 aids Ve ol
o3lasl e g s 3B ez 1 eS cloy cpl Ho bl asds
B Al odslico Ls.gjlflf )lﬁ > uJJ-M 9 93[5[5 g_)‘)é
Ol 38 L LS S-LI cdale g oo coalds ol plos
b Gl @ gl 5By mals 6l 5B e o)
O Jsaz)

100.
Sy TR
TN NN
N RN
LR R R
-‘r%k"i‘%g %%
B
(30 ) w2 108 7O(ji)
el
100 b & —
= NN NN
| NN
§ = NN
e
I o NN
*— N AN
e (K
25 Q‘k =
65 0 5
(38 an ) L 7 (;::)

c
(D) s 9 (D 2P b3 pax p ilideo Glocud 55 S (uSilee il dun e ) JSCi
LS ao s /oY 5 FO°C slos caido Vo e (Al
LSS ao s /2 ¥ 5 FO°C glod oy Vv -

OLShS as )0 o /oY gaado Ve loj oy Ve

(=) e S

gy 31 ool b (g Lel (glocus 2 b cyts (o y YA
olis eSilie 39 ool i (65 sine S| ANOVA
Gz S el 3l gy dalol o cepl ply (p<+/+ B) wsly
i oolitl o las plovil (g1,

L ol 1 LSS 56 3 5 it 36 o> 32 ;50 il
5 S slol ey S0 il adgl sla talejl ploxl
el glate (o (L8)F 1,8 sy 0590 85T
Jya> pas g S jeax 0 23 5 (6t sl e
Gl glacdale g Los (yloj chads o (Moo ¥ g #) oyl
spax b olejl (ol mls aasgs b ol o) n LS
(O JS5) el o] jpdm pas 4 S (6534 4z S
b plowl S jea> 50 cam lailejl g, o0l 5|

3 e GBS0 > (59 odd Jlas! 5o yuio 3T
L bl las coles i sl e i 10 SIS
FSE s 285 5 6 d Glojlé o QST
a5 s slhas anh g Ll Jdow g a2 8550
3 Lo (s i alS o Ml 1 iz ol

100.
4 B
20 % %
0 : % ]
6 £
(a383) chos © 7° (=)
BN N I
»— NN N\
=
0 25 -% %‘-. 4% :%.?'
45 0
)
(3 Rl 4n ) Laa *® ’ (=9

S

Sad (o

FO°C slos gaddo Ve le; ‘M)b'\ e DAl (0


www.SID.ir

C2eS POU 5d 10 26 9 6 1 e 2 Lod g s lod (LS -LI cdilé Joliio J1 (uS0leo dumglio ) Jgur

(aiido) o _
ORv e HlST-LLs edale
[ 4 Y o
(o))  (°C) (Mo y3)
(90)0) b3 pxo (o )0) 3L x> (9w00) b pxo>
Pl Sy T 1] Sy Pl Sy
— — — — — — Y.
VOIFAE - DAY AL DA — — — — $o '
Y$/e odefe D VE/ooefe? Yy £y YA+ /. -2 — — Yoo
— — — — — — Y.
VA[eotefe s AY)e g P i [ i [ IR A ofees
AT oA S5V DA Yy £yt NEIE. VY[ eefeo® AT ek Yoo
— — — — — — Y.
Yofoode)e Aefootefes®  \AJeodkefe B AY/eodkefe P - - .  y
YY)t ? SY[feekefe s YEEEE DAL VONYE DAY Yefeekefee® Aefeeteel? Yoo
— — — — — — Yo
VSIS AL (BN YYFYE OA° — - — = 2 Y
Q¥e odkefe R OF/e ekefe [ Cofe kel Sofekafi? Yoo
— — — — — — Y.
0/¥YE DAY FI5VE- DAY — — — -4 e e ofeye
LYIRRE NI \TRRE 201 S 2 /DR E 0 PR ¥/ ) DR £ R R 7.YRRE e Yoo
— — — — & — Y.
FAISYE- DA FARYE DA FY[e Ve d QALY /e D s _ — $e o
£0/5VE- [N R TA A/ S 3 PR Y LYY Py P L (Y R e R R Yoo
_— - _— _— _— _— Y.
9. /pVE- DA AUTYE- OA® ADIeeEefee®  Nfeetefe® - — e Yo
aB/YE O YIEVE- JOA a0/55+- [0A° £y A v/ DA VIYYE- DA Yoo
— — — - — — Y.
Af/e etefe o ? §leokefes®AYEALOAY T VYT OA° — — 5 ‘s IR
AAITYE- [OA° VEVE- DA Y[+ odefe 0 (VAR 9f/85+- [DA? BIXYE- DAY Yoo
£/ ekefe OV/eekefe € LIV DY/ ekefe Ve ekefe OV ekefe € Y.
AVIEVEY [P YARYEVAYY  YABYE-AY  vvsvEeaA  aerrEine® frvEIng 5 o
Qv/5VE- DA° VIYYE- 0N AE/E AL IO VOINYEOAY Afe et C \JZERE YO Yoo
_— e _— _— _— _— Y.
agfe okefe o AT AT pUsVEeOAY — — 5o ‘s
av/FYE. oA° VISVESIBAY  AFAE-0AY  YPYE AT AFeedefes peeefslt Yoo
— X — — — — Y.
qy/geE. [N YIYYE- OA° QY/¥YE DAY 2N — — I 8 ofo¥s
Veofooztefe P ofeetefe? LYVERE NP Y/eokee? /FVE- JOA FIYYE. /O Yoo
INYERE YR AT ERE Y ERRS Ry 2 =01\ S Vi & ©=007) N Y D0 PR R Y PRE = PPt Y.
AY/55+ DA VEIVEEOAY  ATYYEAAY  vesvEe A’ verrEyna®  vassking® $o 5
AB/¥YE- [OA F15VE- DA Qy/seE. /NS FI¥YE- DA Qy/eekefe € Aeokefe? Yoo
el 1Y a5 o g Dgll g Ay gt 0 10 9 S e 0 Sglae By >
FOC slod gomyo Vo g f Glacad 00,5 Gauw, 9 ol ol Lo ol j0 Lo solw 5l (z
3,5 (Bl a0 70 5 VO slales 5l yaS' (5,08 518 o 5 Lacas plas ,o PO°C slaos o 1olauST s cdalé
S i @S 58 o Lo (0] 0 iz 0 oGS so s o/ Y cul cdale g dilize slagle;
2 9gy o=l g oS (il a0 PO 5 VO slales a0 FO 5 VO slaglos ,o g wics ssaliv ogw,
O Jgoz) ab sasline 5 (LS Koo slaclale Do g alize slaple) j0 do o Ve Sad ol 5 ile

5 Ve 5lo LS b @ 830V laj 0 a0 0t


www.SID.ir

e g ooljolin] agase o Sgol s 56

oy

odd Lo GPUL b 4 bgrjo (159 oo pglas

slacdale o addo Ve Hloy Gow gas,e Voo Sald o
g aS ol lid i GLS-LI asye /oY g efe Y (-
ot w4 GBI O3 (GLSTB-LE ol slacdale
au PSS wld (LSS ccdale ol 8L (Jg ciloas
wiloads [ g 5B 40 (Ko Oje0

Sy aiges b 36 ooy (ly> sl U
Jles! Js a) (5l o 8l (s sl o0
o jlanl dbged (6B 5L > p (5luplle il
aaBo Ve Do d doy Ve Dl (gl 8 zlgsl lawgs
xSy 5 G oy <[0T+ 5 FAC sl
VY slos 50 5l (e slod 5o (5)I%) 59, Te cebdS
4S a0 oo i s ol colaiul of 5 csle 4> 0 Y
sl e DA b GBI 50l 50 g ped 5 e Gliee
00 Hlanl digel j0 4 S g,0b A il e alayl,
sl Jias! 31 s (s i 55 38 o)
i A e B e ATV S VYOC glales o )l >
8l 8l as 0 YO 5 VO & de o jas )
-xy e

& g gl pd s 590 » (252 ol e i
PSS OIS jga s 50 b oz Ol (G ol @S
iz e bl gl ok e (e B
(bl el Ol 5l eolaal b el 5 s e
LLS )| et 50 0505 o smers el Llod ks ol Lol
Syt 9 ST 50 (92 y9a> &S W3S lpie o Kaagh
S 3 (VF) ol i el (o LS IS-LES el
o 90 a4 o ,> (VAAY) Dentener-Kikkert o Van Viiet
e 4 S5 @ 08 e 5l QLSS aSs sgue 5o
Ol G5 (6,500 5 mSgp b oy amsS sl wiSpap
o=l 9o e Jole canJlasCs sl o ouisS y leie 4
ol )38 iz e (V) Sl oy SIS ojlasl bLS |
s DS e Ran p 255 S Dgold lgel o5
e e pameye Gl pSen 4 S (T 515 0l
DA 5o Dgal B zlael bl (g5l Ken 1o .l 004
OeSilee i 8o Vo Do 4y (Dlg FO) Dgol B oy Ve e
() CBl ymalS 9, So VYO ag oy &lyd ojla]
it s oy el 5 s o] e & iz
S ol 4 Wl0y0 SIS 5 05 S yson 27
OV 2) 0gb o0 5535 5 (207 O e GRS o0 e ge

L zobw jo (LSHE-LLE cdale solw 51 (o
L cdale (Sl anlio 4 az g b tles g Gl e
oboy g amo,e Ve e Sl o il slales jo LSS
OLSE-L woy <[+ Ve aS ol poles caids Vo cul
Ol i 5 St B Gl (nyteS FO°C sles 3o
30 Azl Gued el 00l plais] ogs 4], L85 51
clale il L g ol sasline jo 500 sbales 5 cous
P 56 g 5 (el (g ed 5B ez (ST IS-LE
5 oLSE-LI slacchale sl slaSame .cdl ol
Ao Ve o jo ol 5 il as 0 FO 4 YO slasles
Vgmol oS (65 gl Baiges ) g Sl 51 sl
L e sled 5ile; gl 30 cilisin s 5o
S U yao gl GLSLS-LE cdale mol38l L Sl )8
Gt B Js Gl @81 6 e oy
() Jsaz) 8L 2alS 5)lo g 5k

O3 YOIC slos jo 0uls Lo oS ol laaigas
gl Jloe! iz slagle) 5 ol j3 (LSLE jpa>
A5 adeS lan ol oads ool Hlas Y S o gl )8
St 3 a5 S Gl b s e alidle
A dod Ve Sl y0 aS (6eb 4wl adl, ralS
sanlive Sialejl dlg) Ll jo g, b aiBs Vo o
ged o aS Jb jo ol F) ol 51 g0 Sl lasd 5 0is
555 gy 3 el 3 g3k (pee 4 SIS waals

Qo0 [0V (gol> digel dddigel ded o 4O (peud O
59, ¥ 5o YO0 sles jo oad jles g QST I-LY
S g ol plas ag 2l wzes B olanly 65l
ools i pglas) 0se S5 gy o] ,0 9990 PSS
(S | o0nis

oouS ol Hlade rals (gdss ol Slaal 5l S
ol mlis g S 5ol 5l lnly sl ooliiul 950
Vo Sandsaon Ve Sad b Ggnld Jleel b as sls
3 90 HLST-LI jlase (lgs o0 FOC glos jo aads
Ve slos o dgad gols Jrall asys /oY ) 5Ls
cble L oot anyd sladises a5 J> 55 09 ks 5,
Zlo—ol Jloel yoam LSS 0njs o/oFe 5 +/o ¥
L ool agd aiged 9 233,S gesy 59, 1o il ey w00l
YL pled g e ey e el LSS woyo o/ 0
ROWARVE SV VSO JUN | EXPL gpp PHX S U N


www.SID.ir

oy

@YU L g wad (rdge Slo S gmlisls slacl>
Lol ) el o 315 a5 ol 35 oo sl
ol Olyd Ceow 4 s L B OS> coge
slo i ool slacaw! oyl NP ol O3 Jlgeo @
adsi LS wals ol w1 1 6,3 50s) 5 S
(0 YV YY) dloul g0 I3 oy anlad axlad 4y 5 0iS o
S0LS rse Sl Jlosl 5 oo 5 45, ol
olyd 5 Stokes gil8 5odo 09 oo SIS )3 o3l
Ge ot )0 g 65 Vs Gl D S SzsS
o Dol sl anljd ( BYs ol & Yl asley
Slalllas i ol guls as SIS L 6 luly il
7= 995 e Ggeliigen Sl oy p b akaly o L3
7 slrazmsS ol g5, O Sl s Spal glsal b g
(AT S e 0l

odnlics 5 @it Fakaw jo loj ool Sl sy o
38 g pualS gy 58 pm (Lo Ll L as al
el B Sl alie el ol sl il osS1S
odmy el ade 4 by Al L S0 Ol 4
wb.‘?‘ (e s93l5l5 A_:‘)Q O)L.\J‘ ).».m.:.» u...mlf 9 u}.».wl.uals
Bgdsr o 5B 98 Glime 22 5 Solab

odalics v 2l Fohaw 10 Les oolu Jhigw,m o
Les ialidl U (LSS s2s poe > 8 a8 o
o Ll eeil (aalsdl a1 56 5 2als o pds 51 o
L c(omoys /oY og oo V0 el Vo) Gl S-LLS g
Gy 5B x> S gl a3 FO 4 YO 5 Lo ol
38 o o, 5 il a0 PO w Leo o138l L g talS
O e e ezl ) el cpl s .l 2alil 6 s
Cams Dyl )8 Zlgal lawgs (LSS asll ol 4l
kel i aLaSs cas (80 °C) YU slales a0l
o) il slales 5l ooliiul 5 Wgd oo LSS ass
YL sles 55 Sigol b zlgal Yo ool oslhas (FO °C
Sl s SIS o s oy 0,0 (e S o
9 oS JoShe (339 9 Jobo Lo oz lawy L
Iy 59,5 Yool Koo s wilond 5 5emb 65,51,5
S lgm 99,9 o Ggmlingls odady sl b gl 3
g Dol S e Ylas! (i o (VF) gl co diwgn
Logl b azei 3o 5 55, Sl canld Y ploj oo

9 Gé‘é W?J ‘_g‘)g Lg).».m...) OA».»S)L-\J[J )L.\.E.c 9 03U ).».m.».’

5 ) o bl g (> 3 as SaeS b Yl
2 900,5 obml 55 by Jurs 5 ST 4l b e
Golaob Gl caw g aid )8 18 LSS oSl ddlie
el 00l FUIS i sladigas

oz Y game I ud sbos,gl,d 8 a0 el Ll
B pas Caows 4 (Y0 090> 2oy YIVO o)z lawglo L)
S92 do 3 VIVA oy Lwgin L) 0205 OV gae
1S Jle e 50 . OA) cslos S oy ! S (120
Slade 4085 laasis L 5L GBI .l B rae pac fYo
Ltb°_>).> ﬁLw asbe wsled &9 Sl Qi &5)‘”5 YL
S 51 n ke 4 LBb a1ils (g0l (o )lse Wl o
o azgi b omyp cnl bl 3l ply «(08) coul 390
CrzeS ol @A BYo 5 jls e Dol 0929 pae
o eolazuwl
254 i 2 PUE g 6 md 3L Gl p 5B 3L
Ao, 3) e LD vgas jo S gmio sladiged o LS
Sladod 10 (V) 05 g0 adlal SIS 1l 4y diged poeo
V I s jo b cdale o g coads plodil ST oS
3 G gim cpl 5o gy cpl 31V ) Canlonds 5138 s o
s azg b pend j0ad ool wl b as o ¥ ockle
o Yool ladiged 40 S0 (59933 L o) 2l sloadly
Gl 5 20LS (St 6 ol g5 talHl s
(V) og Salos jlaie plo ol b as el oljdl
= oS- Ll el g Lo (yloj wad 3G
ool 3l oy 01 2P 9 (e o310 pxe>
Sand Gilidl L as ol alas e B zolaw jo all
ol 2B 5L 5 el (65t 5B e el 3
als olass vy el c.:l..u T N WY ssalin @9355
Sl 4l 5 ol Gl el Sl et Jlac a5
LS i jo ol 5L8 40 5 g,y Gliwe LmalS (K0
St ) el Syl 3 zlgel Lawgs o] o 5SS
o Ogelingls osmdy Bkl Dol d Elal (Sl
byl a5 Loyl 5log i oo o515 O3 ol 5SS
sl wms e oS 1) Keal g g1
O3zl 4 (pbpiass iz Slp Dgol B glosl cnes
ud_wb ~— )‘ Oﬁ_u‘rn oals Ctoan rb.'a...al_| 9 w.la._‘o


www.SID.ir

1.

e g ooljolin] agase o Sgol s 56

N

slavssn 655 ool JUl g otz (6550 (2l 31 s
oot plw 5 (3 5 QLS (e (Sliwly xSl
L oo olon! lousgn Jo (535l Juue 10 05250
0 iy (2l (yos Sl 5 s ey T (sl J5SLo
Ol 0Bl iy 0l Jlosl (6351 Gl 4z 50 ol
G989 (e a3 g fiien ladgn (ool 4nSCS
ol (V-2 ) o)l g Raikos (yozpd 09d c0 yion
oo 3143 03l (00N - °0) Lo i3 8l L oS wis,S
Sl Glagio iiSeny 5 (o 0)gilis cle 4 S
Gyl YY) asl o Lial3dl N YIOY sgu daputig
SLSLS asis SUlg olyd ol o 38,5 L Ko
b oe ol ST OlS gy ol 5 s)lk o
Slimen 5 815 s 2l oy slaily 5 S ana
P b (o Sozd sl o Sz b s o2
Sl ol Gl s S8 5L A Jb je el
(ol S cbgol 8 Jlesd ol (s 0wl S i
S ST b sk 55, GLeSHB-LE cals 5 Leo
SPLE pd diged (p fcelin &5 555k 4 cidgy S5e
Sde oy Voo Dulh )0 Dgolyd Zleel Lol Lo
L asye of0Y clhale 4 FOC slos ardo Ve leg
Jbasu sles 0 )l 55, 10 5l o &5 o (LSS
RSO R R SR VANV ONIPL g E RPN R Sals
Sl B onl a9 00,5 g GLSTE-LE
PSS 3 ojlasl rals o SUles Jadsay Sgal )
S—3l5 g e Gl GrolS g (S8 o)l Gl
o9l g ()l mé @i by SO oy 4 (Bras
g os (Brre P d 4 ol

e References

Spreer E, Mixa A. Milk and dairy product
technology. Marcel Dekker; 1998. p. 182—89.

2. Annonomus, Flavored milk in perspective, National

Dairy  Council.  Available  from:  URL:
http://www.nationaldairycouncil.org/SiteCollection
Documents/child nutrition/general nutrition/Flavor

ed%ZOMilk%20iH%20Perspective.pdf . Accessed
15, May, 2012.
Yanes M, Duran L, Costell E. Effect of

hydrocolloid type and concentration on flow

FOC sLos o Yool g, cnl 51 Y0) cenl p3Y (s b
3 S =S SLSIT )3 o3lasl YU ol v g ol o
4 g Cewl ol 5l 4z 0 YO 5 FO slales jo olyd o3lul
2 P O3 glanly sl i oS Il (e
3o adale ol crul zLosl LSS 8
Yo il amn SIS Gd og 5SS Symg b LS
bos 33 st L o (Yl les 3 6)INSS j9)
05 FO°C glos I iy $0°C

Gl L s plaST-LS cale (b b el o
8l a3l s 56 s ialS e 3l e il
o bl & B Enl ldile o (LSS Yol
ol sl slocs saaline a7 b yles s SS1S
aS cpl oemg b ds )0 0l VD 50/ lacdale jo (i
oad L8980 YIS i Lol caings 00,50 gus, SIS &l\3
3 oS oy /N0y acd SBes cpl Jlade g 09
Aoy e oV clhale ;o a S Jlo o0 S as s ofe )
g aads Vo loj cgol,d oy Ve al o LSS
SIS Vaol ot ool (sl SlS aigas FA°C slas
e ST S e Jos dle wutslSs m S lsie 4
e gl LaJsSle ol a5 0l oS g b ol LS
3 JsSle < Ygome) aisls 215 53l @lyd Jols cpols
Sl i o b g0 mdaw i 0 56lS g 0 (ol
Jlail czge b Je5as Baybo 5l ameis )0 (3900 338
Syl Jlos a1y alels (g laubl a5 098 o K0S 4y I3
[ES— ML».A clale 3o UL».S‘)U )‘ oolaz Astslbyb
(YP) 900 SIS 5o 5l

DA b diged (6 ,u 318 o il o Ll oS jablen
s Los alidl Yoo ol puiitns abasly 551> Lo

behaviour and sensory properties of milk beverages
model systems. Food Hydrocoll 2002; 16: 605—11.

Walstra P, Wouters JT, Geurts TJ. Dairy science
and technology. Boca Raton-USA: CRC; Press LLC
2006. p. 279-95.

Piyasena P, Mohareb E, McKellar RC. Inactivation
of microbes using ultrasound: a review. Int J Food
Microbiol 2003; 87:207-16.

Chambers LA. Sonic homogenization of milk and
ice cream. J Dairy Sci 1937; 20: 450-51.


www.SID.ir

IATA)

10.

11.

12.

13.

14.

15.

16.

17.

Tornberg E, Lundh G. Functional characterization
of protein stabilized emulsions: standardized
emulsifying procedure. J Food Sci 1978; 43: 1553—
8.

Schmidt RH, Packard VS, Morris HA. Effect of
processing on whey protein functionality. J Dairy
Sci 1984; 67: 2723-33.

Ertugay MF, Sengul M, Sengul M. Effect of
ultrasound treatment on milk homogenisation and
particle size distribution of fat. Turk J Vet Anim Sci
2004; 28: 303-308.

Bermudez-Aguirre D, Mawson R, Barbosa GV.
Microstructure of fat globules in whole milk after
thermosonication treatment. J Food Sci 2008; 73:
325-32.

Abbasi S, Dickinson E. Influence of high-pressure
treatment on gelation of skim milk powder + low
methoxyl pectin dispersions. High Pressure
Research 2002; 22: 643-7.

Abbasi S, Dickinson E. Gelation of i-carrageenan
and micellar casein mixtures under high hydrostatic
pressure. J Agric Food Chem 2004; 52: 1705-14.

Foroughinia S, Abbasi S, Hamidi Esfahani Z.
Investigation of the efficiency of some mechanical
factors and hydrocolloids on the stabilization of
Iranian Doogh. Iranian J Nutr Sci Food Technol
2007; 2 (2): 15-25 [in Persian].

Azarikia F, Abbasi S. Investigation of the efficiency
and mechanisms of some hydrocolloids on the
stabilization of Doogh. Food Hydrocoll 2010; 24:
358-63.

Mohamadi S, Abbasi S, Hamidi Z. Effects of
hydrocolloids on physical stability, rheological and
sensory properties. of milk-orange juice mixture.
Iranian J Nutr Sci Food Technol 2010; 5 (4): 1-12
[in Persian].

Xu SY, Stanley DW, Goff HD, Davidson VJ,
Lemaguer M. Hydrocolloid/milk gel formation and
properties. J Food Sci 1992; 57: 96-102.

Van Den Boomgaard TH, Van Vliet T, Van
Hooydonk A. Physical stability of chocolate milk.
Int J Food Sci Technol 1987; 22: 279-91.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ramirez-Sucre MO, Vélez-Ruiz JF. Formulation
and characterization of a flavored dairy beverage.

ASABE Annual International Meeting 2010,
Pittsburgh, USA, Paper Number: 1009940.
Available from: URL:

http://www.asabe.org/media/44073/10aim-program-
1-2011.pdf . Accessed 15, May, 2012.

Sheikholeslam R. High-fat dairy products, bans.
Jamejamonline. 1389 Available from: URL:
http://www.jamejamonline.ir/newstext.aspx?newsn
um=100876734982. Accessed 15, May, 2012.

Prakash S, Huppertena Karvchuk T, Deeth H.
Ultrahightemperature processing of chocolate
flavoured milk. J Food Eng 2010; 96: 179-84.

Zeuthen P, Bugh-Surensen L. Food preservation
techniques.Boca Raton : CRC Press; 2003. p. 303—
33.

Sun DW. Emerging technologies for food
processing, Food science and technology. Boca
Raton-USA: CRC Press; 2005. p. 323-44.

Bosiljkov T, Brn¢i¢ M, Tripalo B, Karlovi¢ S,
Ukrainczyk M, Jezek D, et al. Impact of ultrasound-
enhanced homogenization on physical properties of
soy bean milk. Chem Eng Transaction 2009; 17: 1-
6.

Mohos F. Confectionery and chocolate engineering:
principles and applications. Oxford: Wiley and
Blackwell; 2009. p. 402—7

Phillips GO, Williams PA. Handbook of
hydrocolloids. London :Woodhead Publishing;
2000. p. 305.

Syrbe A, Bauer WJ, Klostermeyer H. Polymer
science concepts in dairy systems: an overview of
milk protein and food hydrocolloid interaction. Int
Dairy J 1998; 8: 179-93.

Raikos V, Kapolos J, Farmakis L, Koliadima A,
Karaiskakis G. The use of sedimentation field-flow
fractionation in the size characterization of bovine
milk fat globules as affected by heat treatment.
Food Res Int 2009; 42: 659-65.


www.SID.ir

Iranian Journal of Nutrition Sciences & Food Technology 56
Vol. 7, No. 2, Summer 2012

Effects of ultrasound treatment on stability of cocoa-flavored milk

Ostadzadeh M', Abbasi S*°, Ehsani MR’

1- M.Sc in Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran

2- *Corresponding author: Associate Prof, Dept. of Food Science and Technology, Faculty of Agriculture, Tarbiat Modares
University. E-mail: sabbasifood@modares.ac.ir

3- Prof; Dept. of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran

Received 17 Sept, 2011 Accepted 4 Dec, 2011

Background and Obijective: Prevention of physical instability of chocolate milk is an important
challenge in the field of food science, particularly dairy technolohy. In this study, the effects of high-
intensity ultrasound treatment on stability of cocoa particles in chocolate milk, with or without the
presence of stabilizers, was investigated.

Materials and Methods: Chocolate milk was exposed to ultrasound (maximal nominal power 600 W at
20 kHz) at various levels of power intensity (24, 72 and 120°W), exposure times (2, 6 and 10 minutes) and
temperatures (25, 45 and 65°C) for 30 days. x-carrageenan at concentrations of 0.000, 0.010, 0.015 and
0.020 %, with or without sugar (7.0% and 0.0%), was added to the samples.

Results: Increasing power intensity and exposure time led to a significant increase in physical stability of
the milk samples — the milk phase volume decreased and the cacao phase increased. Moreover, the phase
separation and cacao particle sedimentation were effectively prevented in the treated samples (ultrasonic
power 120W, exposure time 2 min, temperature 45°C, x-carrageenan 0.02%, and sugar 7%) after 30 days
of storage at 4°C, while phase separation and cacao particle sedimentation occurred in the control sample
(containing 0.040% x-carrageenan). The findings also showed that sugar improved cacao milk stability.
The milk phase volume in the presence of 0.02% x-carrageenan, kept at a temperature of 45 °C for 30
days, was less than that of samples kept at other temperatures.

Conclusion: Based on the findings of the present study, it seems that ultrasound can increase the stability
of cacao particles in milk. In addition, ultrasound treatment possibly degrades the x-carrageenan network,
particularly at higher temperatures. Furthermore, cavitation, probably due to entrapment of air in the x-
carrageenan network, may weaken the gel network.

Keywords: Cacao, Chocolate milk, Ultrasound, Stabilization, Hydrocolloids, Carrageenan
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