[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

olnl ldé @leo g a1ds pole aloo
181-190 el 1392 (yliali 2 oyleds i JLus

b Ol rd e 50 00 4y €93 (SUaiged 1O maduw Wiy g puewliy Blyguw (5 pS0 1wl
HPLC g,

# Lo s S gomme Lo Jlae 5 otz ool dns ¢ Loy (ysslen

ol mlio s 4 pele aaSails eiS Ll mlio s gladss clid sl lemidls Sliing aneS (glié mlio 5 psle ad)l oalid 5 ggmiils -1
Al ool sty et S psle olStils

SN TERWIM u’_{u).n ple dSails ‘LS““\‘C énL...a 5 4dss pele caSluily jgas u’_\‘b\s pleo 5 wdss Slasss Pratowe ‘&5““\‘ rleo 05,5 Hleisls | Jgtue odiws g -2
mortazvn@sbmu.ac.ir [ Ss xSl Cony (ol o)l 05

ol et sty e Ky sl olRilsy liE mlio 5 4333 pale oSty 58S S8 mylio 5 agdis Sliies griil 1 mlio og,F Lokial -3

Ol Ol it dapds (S pole olKiils (IAE wlio 5 4dsT pale 0aSiils ()5iS LA wlio g 4 a8 Slidss gl (ol wlio dKislej] elis 54

92/8/1: o pdy o, 921612 8L ) &,

oUuS>

4

ko Cmnl 4z g L og oo geme Glnl o (Gundis o st 4 o8 Cel i Cdls 5 ol (550055 Jpazme E90 [ DD g Al
ol g s ke aliBl jslaie 4 Slyi g Sljgw (slaons eSSl eslinul 5 ituiwdl (650058 (St Cnl 98l39) Sras g g0
el Sotl Bl (605 (S 0313 (al o e os 3l al flame dgam 5 Wl (e sl @ lalllas po3) s 5o 2 Se L
ilios S gl 53 oud 4l e £95 Sadiges 13 mw Dlgry 5 el Sbjge 6 pTojlul anlllas (pl 5 Saa

Sljg gzl p Jige Jolse Il 9o 50 mass Slyin 5 penlly Sljge Sloosy IS ol (550505l jslaie 4 (g g 3o
P51 G35 51 5 il anete (sme sl oy 5 58 obmo lien ez liind Pl a2l 5l iged PH) o Slssis 5 iy
@905 B0 olows (s 1 030,5 plomil ol lojl ;0 oo args 90 digad 59, 2 ;U1 90 sg0 jehite W0 ,S (gile e (San L
ols b s Sy 5 bty Sljg Glie 9 sl ez il sk 5l oy Jad Jlste oo 3 o onyole)S IS 9 g5 3l €50
305 00l SPSS 16 1331 6 5 5l b ool Judows g 4300 jskain 4 28,5 18 (5 ,.505ll 5,90 HPLC

clale i 5 5l (o 0ed g 3l ye ) Olials Jad 50 (05 D 53 00d ad e By e aio (slags Sl Gl o gl [badl

2055 §5S o3l 90 (slaaisai ;5 SIS 05 oo A6 5 B2 i 4 oo g al SIS (20 5 0,55k 2 )5 shee 4913
Slagss ;> ool nl g9 15 mos Slsiu 5 pesly Sljses Sl eSS Bran (sl 3 lbil a> S5 pas v e 16 T AR
Sloow IS Gras lre 399 e 9 Sl g ln i BB Wl e pSle Gaion Wghse edlitul Gld S (Bras

P3d Dgme e Slyiy 5 ey Slbjge

Yo 2T L bl (35 5kes S =90 ~puans Slyr = panliy Slbjow (Gl G 319

FPRV-IN )

aiile Lo lagSs 0929 ¢ o lie olge ;0511 OBl Judo
Ol g (o ySee wB) S gl Sl s g g
slooas oS il p5lSe (3 -6) ol (559,55 (5,5 wile
08 5l 6 S sl Hshiie a4 o Dlgi 5 ey Sljse
3 el Sdg a8 Sl 4595 iy baeanlS )l Seee
Olsre & dpml Soj5m 9 03908 (5T o> (2L S ol

30 Gt johay aS wiis (golge alex I S0g33] Slge

9 ;.)9“0.0[) ;.)‘M )| B oo oég;ﬁ‘ ‘:L).Co‘j.a .).J}) M")S
Sl el 5 S5l S s S 51 50 L
;L.Jo J.Jo 4 0)3).40| (l s2) &9“‘59 ‘:‘J.C 0‘9.0 Lg)b;&Lc
=y s lid mlicoys (59938 lge 3l oolaul 00 i
4 el Caedl pl> BOLS G pas cdle p LT @l S


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

OhlSar 5 Jlog oalen [ 5wty Sy (5500l

182

asls ax g BB as, 3 sl e yo o Ololo g cais
oSy b slosysld plyie 4 Lid & 40 Colge. oo
9 el e Gty Glome 4 ash oglhae o
o 91 Jlo ;o 5 800000 sl jlade b e cwdle
A6) 09 ad pd olpl (o Gorde olyie 4 aS ol sud
Cponl Bl )l 00518 cnl Cdl g (ol 9, 0! 51(1
M (o ISS Se g sl 5 el SSg i Eo
9 an (50 )l RelS 5 ) Ble il jslate 4y a5
gl oo a8l
035, Slg—s (S ol Sz Slai by v
L ale 5 5es, 4 olyiioe o ool 00t 5l
S92 S Fagigdg il 9 LS (SIS ileg S L QIS
wolw g, SO lgie & HPLC (7 A7-19) s4es o,La!
9 Olese 6503l g (silulaz Cqa slesel L g @ e
oLsgS e 50 el Sojgm g el SS9 ST (s
i e 055 5.9 20-23) el JpiE L b
o0 plaxil £99 50 oo laeSS ol sk s jshate &
ol elale it s 5L sl sl s ol W el
03000l (6 ot e oo 0035513 ] o ) laons jlagSS
el yobate ay ST Sldllae cgr s U mlod 55
ot 03,9058l 50 odi lagSS (1l sle dga0 ¢ o lasliul
Olye b (e 3jliliwl (515 gl 1) aneej 9 03,5 a2
walod oo @al8 50 50 Slyn 5 Slyge (g pSo3luil g
Bovgs g olge
L o a9 500 1L jlasbiwl g (o Lol S1g0
Cewle 5 Ll cnS Sk Acros 5,0 98/5 el
-39l 155 5 o LJT HANSEN ;I (CHL 5 L)
aalssl Panreac 5l a—s ;0 98 5l i o5 b pulsy
Sz mo;0 98 5l iy pog s L (59, il (L)
b (@92 0,5 Dae NGl e by Sbjsa 5 mads
e i 5l olagles] alosl s sud ooliiul oloawd Slge
clale U by Lo o lasbiw!l Jolxe 055,85 ags Merck
O s o Olg5 i 5 el b9 100mg/L
B9 5)las slassipn b (fuio Glaged (rizen
Jie olialosl 4 g ()l )3 ol e Alidee Bblie
BU1 sleo o oolatwl ae b ouds angs slo Jolowe cainls
ek (g eSS
95 Ly CECIL Jus HPLC olSzus : HPLC ol&sws
g bl sl 250mmx 4/6 mm - Spm Cyg

(1.5) 055 oo B ran yodue g ST 0 (>)Bas sole SO
sk J5Is Lo ol ol g b PH o Sy
el Sy a5 508, e st ke
ATP a0 5L iS5 g 0l sl S5 oo losle
02— ol J3ls b e o b (gouwl oSyl
3l GBS ATP s a5 2 )3 o S S o
bl )3 (B Gl o gd9e (al 0SS (0 S
30 (e ialy—3l g (Adenosine  diphosphate) ADP
0 3 95,5 s (Adenosine monophosphate) AMP =lale
gt Ly 4l 2alS S 5 pasie 5 5 0, Sl
2 359,000 slae il g L s (8) 050
s oLl 355 et e e alienS|
3 by 51 oo o joeilgn sl slag 51 Guizmon
s3> lapl e b Sl ool bl S
s geadl i (ot S il iy
Sl Sodlad S0 (b9, LGS 5o YK Hlee 00,5 oo
Oiam Gl ol Am o a8 o a3 5 L o
s byae ol (9) 955 oo Jae Jsbo 5 4Ty
Ole=e an Ll 5l ol slacSios 5 amsl Sjgm 9 ol
s slaplojlw lawgs olie dlga 10 005 )lagSS olge
Pl a5 95 30e et o 5 (Hodl o 50
SLm00 ugS5 e el 00l agogi o5 jloan lalé
9 o SLaSel 5 S jgm el 9 SSg50 sl slore
5150 mg/kg ar—ie o 4 o) aldgs o ernlsy
S_Sgju 45 ass o Hlis sl Sldllas .(10) ol 500
G 3B s Gl Soatiss 50 S g el 5 dl
= OB aS G pas sl (Acceptable daily intake)ADI
&y ADLL(11) cool oy B yae Ml o 8 lasiliwl a0l
oo el 5 925 bw mg/kg s 5 4 Slgro g b jge
(s39938] Slge g 00 g5 Slge B ras cu 4 (12)
5 Gl slp B (ilsd (European Union) EU Lawgs
ol Bras olse 51.(13) ol suds &y oylusl edlw
9 85 e aile (Gwg ST )50 olge 4T
Gyae ,0 . (14) culoas (5,38 ol celeyo
o 55 aile sl Sl Glsise Sl g5k
ol ol 33 53 (2 ] Sllie 5 5 et
(15) 3405 anlice Iy T G yas
5 Sdsede jlaS Sl (603 (S Jgaze S Eg0
S5 il B pan (e 9 0992 1093 2 Olpl 50 VU B e


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

183

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

g ael Cwd @ 5ei ke 10 MInG Goe 4 es ey
L Leools .ol s aige bl coliolejl ool plosl L
Kruskal- g =31 s g SPSS V.16.0 ,1;31 ¢, 5l oolizul

8,5 18 L g 4 e 0,50 Wallis
SrSe3lwil gy (Sl o)l (a9 (55lw pino
Sl i Ol 3y 9 by ©lbjguw &l Sl sl
)‘ ‘009_) ‘é_!a.> ca9m ‘J,u.x.J 9 UW‘)"’JL{ gj‘z“" D)
o Slgi 5 ply Sljses s bl o slo Jslow
1000 4500 .100 50 20 10 4  sL_wcc Ll o
) g G al s ol jo 0l a5 o 05 (e
PSSl ot 4 S s e S ) e Olye
glAl ool &l (s, b Ly Eoo g U Sl ndy
d‘)._z.)| u»l_..u‘).v 8y U‘J_.uo) R d_))f Ko o9
bl vo s et cgr (0 Gl (oo 8l
o5 4 o ) oS ke 12 clale Uy o luslinl Jglowe o
WA B, ol 4y g 0l Al Slwd &gy £90 diges

o s LOD= s ol 5l oslin sl Ly a5 oo
10Sy
S-b dnle LOQ= m/" abal, 5l ool b (5 5ol

0 el S o gl sl 5 st Jl,m-l—Ssy )
=l s YL o ol Jlake b Jolee (81,5 65leg,S
(el cdUT (] Sy Bl sla g

Slg i 9 by Sliygm ylade (5 7505l (903
Sl 0lnd 5L 3l o and E90 (Gladigad O ma o
Glhae o Slgri g pealy Sy ke 65 05ll
S Slsit s ey Sl gl sl )
Gty5 HPLC oS5 ss 4y badigas .o alosil gl il gg0
Sljgm Sl 5516 o 4 by e Sy ) s diad
sloools [desls Judxi g 4 joxi' g gL Sobe! Y
o o Sy g ey Sljgw xSl 4 by
P-.28,5 18 o g 40525 0,90 Kruskal-Wallis 051
el o ab F b o s ixe 0/05 I a8 value
plexl SPSS V.16.0 1581 ¢ 5 5l oolaswl b Jodo g 4552
R

badl e

Ol gliiwlys ygo Jolge Gile e b

giwl 5 (PH=3/6) sl 3L L Sl g g Slgio (ojlulos
g Jsb oS ot 56 lyie 4 (1) s b o2
L Go,5 ez oy L2 mL/min b > e yo 2350M
WY ﬁt33|20 M

20 0l Ad,e g pre gaio soged ;| diges 20 [Ladiges
bl 31 (520 5 91050 525) bl b o (a5 1
U g Jiie o8 iules] as g gylom 5 ol s calises
RCRW Lg)b.e‘i 4°c sl S ).JU

At jolare TSy Lol 5o E90 diged adlgi (bg)
(Milk solid- Not fat) > g axslo 5L s 5o
85°C) wle,S 01,8 0,50 oy g e o oolazl
45°C sloo U 8,5 51,3 (30 min (ylej e &
L glae cewle slag S jlwoslal ass 5 0,
A als o j0.008,8 slosl onijlw oS8 0 Jasdly g
30 00,55 dnle p ol adlal Ll 4 cunle slag SL
Oy B e Joe 8,5 13 aile 5,0 45°C leo
@ ged Al po opl 5l am il aslol 412 Ll pH 4 aged
L 30min ;o abse peds Joe bood Jiie Jsey
8,5 )18 65 oslwl o5 2l PH 4 G

3 o lg 5y g iy Sl yge g Pl wiul 8
i Slyiy g pally Objgms gl Fl jolaie 4y 1€ 90
So an | Va0 01 mons aunSg 000 6 mL 4§90 2mL
U co0gos oy SalS urnw 08,5 Jaie SO ML SIB
a2l 56 0950 & ey Sljses 5 o Slsi sl
ImL Yee 05 0 a9 anl 1ML o ploxl o>
h S8 SBlas 51 God yils ploxil 5 59,5 (Ren lam
5120 pL g ools joe L3 0/2 UM Sl 5l 9 00,5 lox
) e Sl o0l By 5 o 4 ol SBs8 51
(o, S ;_)‘5)._.u 9 W.,_ML».) g_)LJ)g_..u )‘MA oD uLa.v.J g_iu
)33..a gL“‘}‘ LS}L"” L ) LsL.JbC,,..n}T LS"")lg
A o Olgih g by Olgus gl
2) 7Pl diga PH Jalis a5 390 slo it (5l
Sl )a) ‘5>|)7:.._,..;| N ‘(12 9 9.7 v 4w
aw 50) 5,08 Jgdme oyl3ue (12 310 8 6 ML o
sl ez 59) sk yile Cepw 5 (25105 ML el
4-20 min #l 5wl L 30-50 °C asges Jyla


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

OhlSar 5 Jlog oalen [ 5wty Sy (5500l

184

B 5l e slapm g a00,5 sl TS il
L pH (bl o sl (558 gl QT 2 (s
ey o 3 Lo e S

Olbyg—w glymiawlys oo Jolge G5lw yino guls
5 3l pima | ol il o Ol 9 ey
ol 0 00l Hlis 1 Jgaz j0 g9 0 (Sl o6

po-beo cely gl 39y 4 bgs o slagtalesl el 51 13
2 telie 35005 085 a5 Conl (b b 65 s
sboahls o5 S5 elol (nl 5 asS (el Sl ples
> Gyl S g )15 pze Jold 2T Fge
S ol s i gl ol PH g >l Jslocs
Gl e e 1 oo B8 Jolome e 20l
b O3l om 9 008 e Sle e 4 gliind LIS
gl @) st il co s (I L iz ile
odle 4.05le oo ol Lo ,a5 1389 g 5 L g il iol33l

@l b9, (Sl a8 199
RSD LOQ LOD Recovery Linear R? cJil
Range
4/08 3/55 1/18 4-1000 0/995 PERWIHeH
4/40 3/67 122 4-1000 0/990 ey Sl jgun

(ordes Dla3ty 5 mslly Sl yses g1l (0,0 11/67) o)
919 38 g ol sllo (amo 0 25) (i u>lelD
Jead 50 miw Slgii g el Dby w8 (0w s 63/3)

(205) wiogs (b

furllY _
) e

liya g ey e Slza bl ey g byyam b

L g9 ;b5 5l oad ddye E90 sladiges Cumsg ]l S

Ol Jad 50 s Sl g pealiy Sbjgw 0925 pae
80

63.33

60
240
3 2
20 . 11.67
0 | I

e g3t gt e Slgi b g e Slgin

el b jges g ol by

M)éw)gksm))g Q)%wJémeb)ls al..\ﬁ.Zﬁ

ey Sljgas g i Slgi

Elsns

o Slg 3y g iy, b jgus 29279 oy b
axrsi Liolptd e )0 o adye £90 sladigad 5o
D9 Dglie £90 Gdaiges 0 OloS 5 pl jlade aSiyl 4
Slyrin g pamlly Sljgw 3925 pas b 3529 ulaly o]
72 Olejped 0929 olo dw p2 )0 Wud QU el
i Sl 0925 9 o5 £90 slodiged jo p2 L osle g0
E90 sladiges ol s 30,5 soalive azil ogy yiins
-aiges 5 (9,90 6) 0o ,0 30 colo i y0 . canl Blge ol 3L
laes ol 5l aS a0 pa—w Slgis sl £40 sla
ao,8 30 o gz )l sladiges olo Bl o j0 .04
005,05 90 ;o sl sladiges colass ol 5 g (5,90 6)
Sladiges wlo o s 48 0 odalive (3,90 2) oo ,e 10
sl ol 5l g (8590 10) 0,0 50 oo @lgzn sllo
oo 15 2w ‘—"5)'-’ 9 ML».J g_)LJ)s..u 6‘)‘0 LgLIMb}AJ
sl 48 cewl ol 5l Sl assls ol oLas 1, (5,90 3)
6) oo ,0 30 liwsls Jad o mud Slgiu w86 sladiges
Jad ol )3 iy Sl jgm W86 (sladiges sl 5 (5,90
2® 2l &l gm0 )50 092 (3,90 17) 00,0 80
s gl (1K) wo % ssalin baiges 51 S ud
A §90 abiges 60 3 as 0 36/67 a5 smo o oLis ool
i Olgis g ey Oljgw IS 0I5 D )3 0ud
.).>|57 W) m S ygo A ] Jyam colw Jyoj.s


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

185 1392 el 2 o)losd pin Jlo el i @lio g 45 pole abre

ey Sljgm e ity 9 T oS Ly €0 aisod Sl 55l Ego slaasigel aas e (i3 2 Jsur
0510 4 SL 90 diges y0 p,SekS 4o 0,5 Lo 267/8 3590 ole dw ;3 i Slgiiy 5 el Db, gu clale
A6 oo Sy Jaie eSSl 2 a5 b E40 diges Q5 (6l e gl S0aSs A G
S LIS 16 STl 55 wiged 5 0 S5LS 50 )5 oo Sl jgm bile (S5l B Jsa (izeen (p<0/05)
251 0,5 hS 53 05 Sheo 812 ansliy Doy oo A3 LS E93 Sladiges )3 1) mad Sy g penliy

oo &&m Le) IR W) M)C 550 i‘yl)b ML.) g_)lJ)}w 9 W‘JM ")‘9)"') cdale )Lx.o g_9|).7u‘ 9 u«iJL\A ZJBA?

pvalue  cbl gshe ol il e G5l L O aigad olass olo 0, 0g 5 Jge
’ (mg/kg)
809/50 132120 270/54 358/56 6 e
0364  601/90 158150 182/16 384/01 6 K s D3
299/80 144/60 5819 231/24 10 P
9089 140/60 4887/03 5749/80 3 5
01153 9472 9464/40 5/37 9468/20 2 Sye sl Slpes
851570 2394/40 4328/41 545550 2 R

ol 00 43§ L5 o Jls ixe 0/05 51 oS p-value

olo S8 &y o Sl 5 0 20 s D3 s el Sljge ol . SiLe 3 Joan

el g Sdalé (. Sle Sl clale (nSile ey Sljge il e Sl ol =]
(mg/kg) ols au s (mg/kg)ols 4w ;8 pzoms (mg/kg) (mg/kg)

oA Sl S IR ols e 5

0 1/63 0 0 0 0 0 4/9 1

0 1/53 0 0 0 0 4/6 2

0 0 0 0 0 0 0 0 3

0 0 0 0 0 0 0 0 4

0 5 0 0 0 9/5 5/5 0 5

0 0 0 0 0 0 0 0 6

0 26 0 0 0 28/7 49/3 7

0 0 0 0 0 0 0 8

0 1/66 0 0 0 5 0 0 9

242/6 16/41 220 240  267/8 5/4 22 21/8 10

0 2 0 0 0 6 0 11

0 2 0 0 0 0 0 12

0 0 0 0 0 0 0 13

0 2/6 0 0 0 718 0 0 14

0 3/33 0 0 0 10 0 0 15

2/73 8/73 8/2 0 0 7 18/5 0 16

0 5/26 0 0 0 10/5 0 5/3 17

217/53 17/86 257 128  267/6 8/6 24 21 18

0 3/33 0 0 0 10 0 0 19

0 0 0 0 0 0 20



http://nsft.sbmu.ac.ir/article-1-1397-fa.html

OhlSar 5 Jlog oalen [ 5wty Sy (5500l 186

39 e Slgy cchale WSl jo ()l e BMS]

(BUsaz) 9o K5 osalie o2 950 sl

39 by Db g ctale ols lis 3 b gl

Ol Jad )3 15 e 50 0dd (o) E95 Sl
aS J> 50 . (4Jg02>) (P<O/05) axals (g ls sne B!

Ol A 50 00 ad,e By yme Jxio $loge iy 20 10 mraliy Sl S JLno Sl il oSk A g0

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

poochl Sl kil Jhe e Gl clile o Sils s Sl
0 0 0 0 1

0 0 0 0 2

0 0 0 0 3

0 0 0 0 4

0 0 0 0 5

0 0 0 0 6

0 0 0 0 7

0 0 0 0 8

0 0 0 0 9
267/6 220 23/9 242/5 10
<0/001 0 0 0 0 1
0 0 0 0 12

0 0 0 0 13

0 0 0 0 14

0 0 0 0 15

82 0 a7 27 16

0 0 0 0 17
267/8 128 777 21716 18
0 0 0 0 19

0 0 0 0 20

S5 s 40 odd ad e By yme o laged %y 20 10 mraw Sy clalé jlae Blyoul g (Sl 5 g0

p chble wSlas chle J8las Sl Byl chble . Sle &y ol
4/9 0 2182 1/63 1
4/6 0 2/65 1/53 2

0 0 0 0 3
0 0 0 0 4
9/5 0 4/76 5 5
0 0 0 0 6
4913 0 24176 26 7
0 0 0 0 8
5 0 2/88 1/66 9
22 5/4 9/52 16/4 10
01055 6 0 3/46 2 11
6 0 3/46 2 12
0 0 0 0 13
718 0 4/5 2/6 14
10 0 577 3133 15
18/5 0 9/29 8/73 16
10/5 0 525 5/26 17
24 8/6 8/16 17/86 18
10 0 577 3133 19
0 0 0 0 20



http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

187

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

slopo> b madw Slgris 5 pesly Sy gl,5c]
o il 381 a8 el )] sins Lt calide oo el
Slorin g pelly Sbjgw clile palS o (2 S
gl 4 50 9 990 o0 2l glAl Jslows )3 oo
6 cnlnbe b palS gliel LS 5 Sy 5
9 92l clio (2l Fl Plo pm> ) (e
oo Hlid gl canl 0,5 )5 LB 8 o1 5l eS sbopox>
A e ialy 8l ) 2l Sl ST 12 s> G pH 33l
P & oo Slgih g pesliy Sbjsm QLIBPH 5015
1o Ll sl al53 O 4o (g0 Joouil 5 oaal o s
e Slgiis g el Slbjgw (J9Sge 08 onmlpH
Jstoee o SlaS 5 i Plssil g oas e
99,5 o w5 gl il LI 5 oo 12l (25
el Cawd 4 gl (i pH =12 3 ol o
LRz 50 mrdww Olgsh g pawlty ©lbygu cdils
L0l e 50 00y 4 p8 By pre (Siaiuo WE 92
Slsris 5 poely Sljges SIS (55, 2 onel Jos @ (o
Old st )3 oad ad e Jaio Sl digel )3 i
SBljgs 4o S b Slgi Brae oS WS atie
s slaaxly slass ol iy (Sl Glassly )3 pely
laole & S olo jg2 0 55 s Slgin B pas Sl
ol laba>dle BB ali8l ol Jad jo oloye 5
g old digei ;o mudw Dlgin Jlade Jiuli8lans
4z oogm Yl s an algi oo ik e 55 95250
Losl il Jsol cole) pas g Jad cnl 0 o)l >
9 i Dlgrt Byas jlade 390 0 a8 (pl 4 4y
Jlse g Cons o s 53 (A0 Sl riliy ljgm
Jlain 5 ol s anl b sl olgs alax 1 Sl
oy SBaiges slaas )0 Lol (s Lasuie 4l  Sogll
$)be Lulgs GBS 5 00K Slge e 28 B pas oud
Uil 55 00 el ygmasVgnyd 5 abogs po slos Juilinsl 5
€9% 53 iy Sy g o Slgih Bpan Sl Sl
ol

3,90 slogge ST o as ol Hlis Lols Gudss gl
SRS o> Hslae 4 mads Slgih g pelly Sljgw (o0
Ao S by iz e G pas BpasilS g Seoo A, 5]
5y ol 3ol onts b L )0 Ll Brae gl (s5lne
9 Ol (pgus lm (eud ol i sl al

WL TR

@l 5 325 (] jo 0ud a8 5 IS () bl
i Olse Yo 2D L bl (B S5ks S 5l Lol
=k Laslsioe (BS9iles S g9 onl o5 2903 6 25
o e 50 03l 9§80 (g pa (g amlio g o
5 Silwlaz glm aS cwl Jig, HPLC pozmen ol
=25) 5,15 5,15 sl g3 g Sl S ygme (5 S 03I
5 0lml o E90 aliyy Gran faie oS ol @ 4z g L (22
3 Slgri g pasliy Sy S8l s Jlade izen
Ol by S at i il ) 0 @ @l plo
1) 00 lagS5 Slge cnl (o8l ailys; <8l o (e (o5 o
DS S

ohHlSen g DONG lawgi ouis ploul wlsllas 3l
Lo S bs 5 00,lagSS g5 90 (] 05 (2006)
30 oL, Len 4 PYlypiw (23) coul oass 5,133 calises
Slge 301y pades Sl 5 psliy Slyges ol 2000 Jlo
5 el ity g s dmogpecs] dloz 51 Slié Cilises
oy Hlas Gaios gl g o ,S (g pSoslail e plol oS
g g sly o 1o Lo JugSs ol cilizes zslaws 45
(22) sxsb o

(1390) I, 5en 5 (s8game >l> Slalllas guls ogdla
Syl aiges o, 62/5 a5 ols yLis 90 wiges 8 (59,
prmolty Sl j3s sls Ladigas 00,0 50 5 s g5,
» (1385) (Ko 5 plilogy Gaizes raizeon (26) o,
A ey Sl jgms 00310055 ol LaS Eg0 diges 43 (s
lae (27) was (5,55 ladiges ,0 auoye 15/57 luie
sla (5" 0,90 ,0 (2453) o)l 4 ! Lo 8t
50 3 oaliiul 4 jlome a8 wdgs M3l by 5 E90
Ol Byman 9550 )0 (gilome a9 9bl el 0l
ol dal g5 ol 5licns adtine £90 50 baows )l
305 5> (ST Sllls sl |y a2l i gl
led el )80 laili!
reliy Olyga glpminl 5o Fgo Jolge (g5lw alute
Jols Gigy ol 2L = Fse else Tpaims g g
Sy 9 PH (il Plo oo )5 Jolowe oo
o LML 0> 65,57 Jalows o Ly 0kl oo 5k 55l
See s 1058 0 g g loleonlie JolS o 5
il STLS ol o 1389 g o> o 55a il
5 deol> gl aile so ol L5 1389 g 5 w5 00


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

OhlSar 5 Jlog oalen [ 5wty Sy (5500l

188

Slg—e L i sz 5o (gaflys azslizr 5 00 Jotnse
Saly 0550 50 SPB ,95 1 idged cdmliv Ll pus
leige 381 oy sla
&l Rl

Gands ooiily gaali bl 5l oads zluiul dlie o)
Oyt ] Sy A (S pgle oKl adly
,i.w.: 5 ol ﬁl?u‘ ‘5LQWLQ.> )JoL> O ‘)9..‘.5 @‘A.c é:l...o 9

Dy o (10,08

e References

1. Institute of Standards and Industrial Research of
Iran. Doogh-Specifications and test method. ISIRI
no2453. 2nd revision, Karaj: ISIRI: 1998 [in
Persian].

2. Abraham J, Millstone E. Food additive controls:
Some international comparisons. Food Policy
1989; 14(1): 43-57.

3. G.El-Ziney M. GC-MS analysis of benzoate and
sorbate in Saudi dairy and food products with
estimation of daily exposure. J Food Tech 2009; 7
(4): 127-34.

4. De Mendonca AJG, Vaz MIPM, de Mendonca
DIMD. Activity coefficients in the evaluation of
food preservatives. Innov Food Sci Emerg
Technol 2001; 2(3): 175-9.

5. Rangan C, Barceloux DG. Food Additives and
Sensitivities. Disease-a-Month 2009; 55(5): 292-
311.

6. Smith J. Food additives user's handbook.
Translated by Lame H. Tehran: Islamic Azad
University Scientific Publication Center. p. 155-7
[in Persian].

7. Lino CM, Pena A. Occurrence of caffeine,
saccharin, benzoic acid and sorbic acid in soft
drinks and nectars in Portugal and subsequent
exposure assessment. Food Chem 2010; 121(2):
503-8.

8. Krebs HA, Wiggins D, Stubbs M, Sols A, Bedoya
F. Studies on the antifungal action of benzoate.
Bio J 1983; 214: 657-663.

9. Buazzi MM, Marth EH. Mechanism in the
inhibition of Listeria monocytogenes by
potassium sorbate. Food Microbiol 1991; 8, 249-
56.

10. Institute of Standards and Industrial Research of
Iran, Doogh-Specifications and test method. ISIRI
nol250. 2nd revision, Karaj: ISIRI: 1998 [in
Persian].

E99 50 Loous )l lgs oyl B e jlowe Dgan (s
s slaazly o (Lilag Jgol Cule) mizen 305
szl g il fge o)blie g9y Jlotxt (palS )0 wlgs o0
e bLE S g s Jlod g 520 gl S5e
cuilags 05 5 (GMP) ewlis -Ls 052 5 (HACCP)

coolage mhaw <)) gl o) sloasly ;o (GHP) cowlis
Gogl L adg jo ol sy cilag Jeol cule, g
;L> O).JCL?!A &9_59 Jl_.o*>| UMQU)Q J._J‘}Jsa ij
JLB 50 s gzl 5 Slnwdo ogdle 4y adl Coeal

11.Soubra L, Sarkis D, Hilan C, Verger PH. Dietary
exposure of children and teenagers to benzoates,
sulphites,  butylhydroxyanisol =~ (BHA) and
butylhydroxytoluen (BHT) in Beirut (Lebanon).
Regul Toxicol Pharm 2007; 47(1): 68-77.

12. Institute of Standards and Industrial Research of
Iran. food preservatives ISIRI no950. 2nd
revision, Karaj: ISIRI 1997 [in Persian].

13.Saad B, Bari MDF, Saleh MI, Ahmad K, Talib
KHM. Simultaneous determination of
preservatives  (benzoic acid, sorbic acid,
methylparaben and propylparaben) in foodstuffs
using high-performance liquid chromatography. J
Chrom A 2005; 1073(1-2): 393-7.

14. Zengin N. The evaluation of the genotoxicity of
two foodpreservatives: sodium benzoate and
potassium benzoate. Food Chem Toxicol 2011;
49: 763-9.

15. Qi P, Hong H, Liang X, Liu D. Assessment of
benzoic acid levels in milk in China. Food Cont
2009; 20(4): 414-8.

16. Codex alimentarius commission CX/NEA 09/5/8.
Fifth Session.2009; Project Document for a
Regional Standard for Doogh

17. Costa ACO, Perfeito LS,Tavares MFM, Micke
GA. Determination of sorbate and benzoate in
beverage samples by capillary 24 electrophoresis-
Optimization of the method with inspection of
ionic mobilities. J Chrom A 2008; 1204(1): 123-7.

18. Tfouni SAV, Toledo MCF. Determination of
benzoic and sorbic acids in Brazilian food. Food
Cont 2002; 13(2): 117-123.

19. Tang YM. Wu A. Quick method for the
simultaneous determination of ascorbic acid and
sorbic acid in fruit juices by capillary zone
electrophoresis. Talanta 2005; 65(3): 794-8.

20. Zhang XY. Simultaneous rapid determination of
eight food additives in foods by reversed-phase


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

189

1392 il 2 o lasd it Jlo el e qulio 5 4385 pole e

high performance liquid chromatography. Se Pu
2000; 18(6):539-42.

21. Guarino CH, Fuselli F, Mantia A, Longo L.
Development of an RP-HPLC method for the
simultaneous determination of benzoic acid,
sorbic acid, natamycin and lysozyme in hard and
pasta filata cheeses. Food Chem 2011. 127(3);
1294-9.

22. Pylypiw HM, Grether MT. Rapid high-
performance liquid chromatography method for
the analysis of sodium benzoate and potassium
sorbate in foods. J Chrom A 2000. 883(1-2); 299-
304.

23. Dong CH, Mei Y, Chen L. Simultaneous
determination of sorbic and benzoic acids in food
dressing by headspace solid-phase
microextraction and gas chromatography. J
Chrom A 2006; 1117(1): 109-14.

24. Sariri R, Ghafori H. Determination of sodium
benzoate infood packaging by HPLC. Biosci J
2010; 4 (4): 37-45[in Persian].

25. 1SO 9231. First edition. 2008; Milk and milk
products-Determination of the benzoic and sorbic
acid contents.

26. Haji Mahmoudi M, Zamani F, Shams Ardakani
MR, Esmaeili F, Shanshin M. Determination of
sorbate and benzoate in Drinks samples consumed
in Tehran market by HPLC. 83rd conference of
new achivements in medicine and paramedicine,
2011 Oct. 15-16, Esfehan, Iran [in Persian].

27. Yazdanyan G, Bakherad Z, Rashidi M, Khazri M.
Quantification of potassium sorbate in dairy
products and its effect as a preservative in yeast
control.Mashad university of medical sciences,
2006, Mashad, Iran [in Persian].


http://nsft.sbmu.ac.ir/article-1-1397-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-02 ]

Iranian Journal of Nutrition Sciences & Food Technology 190
Vol. 8, No. 2, Summer 2013

Potassium sorbate and sodium benzoate levels in doogh samples consumed by the
Tehran market measured using high performance liquid chromatography

Vesal H!, Mortazavian AM*?, Mohammadi AR®, Esmaeili S*

1- M.Sc Student in Food Science and Technology, Students’ Research Committee, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

2- Associate prof, Dept.of Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Email: mortazvn@sbmu.ac.ir

3- Assistant prof, Dept.of Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- M.Sc in Food Science and Technology, Dept.of Food Science and Technology, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

Received 24 Aug, 2013 Accepted 23 Oct, 2013

Background and Objective: Doogh is a fermented dairy product that is a national beverage in Iran.
Considering the national importance of doogh and increased consumption in the population, the use of
preservatives (sorbate and benzoate) to extend the shelf life of the product and reduce the microbial load
should be controlled to guarantee the health of consumers. This study determined the amount of potassium
sorbate and sodium benzoate in the doogh distributed in the city of Tehran.

Materials and Methods: Factors affecting the potassium sorbate and sodium benzoate extraction from
doogh (pH of the sample, the extraction solvent volume, amount of Carrez solution and speed of
centrifuge) were optimized. Approximately 90 experiments were analyzed in the laboratory to optimize
the effective parameters for extraction efficiency. Then 60 non-carbonated heated doogh samples were
selected from the Tehran market during the summer season. The samples were analyzed using high
performance liquid chromatography (HPLC) for 3 consecutive summer months after optimization. The
data was analyzed with SPSS V.16.0.

Results: The method proposed in this study was significantly less time-consuming than other techniques.
It had the advantages such as acceptable accuracy, precision and elimination of interruptions in the
samples. The results show there was no significant difference (p<0.05) between potassium sorbate and
sodium benzoate in the samples supplied in Tehran during the summer. There were significant differences
between samples (p>0.05) for potassium sorbate and the means of samples were not significantly different
(p<0.05) for sodium benzoate. Samples 10 and 7 showed maximum potassium sorbate and sodium
benzoate concentrations of 267.8 and 49.3 mg/kg, respectively. Samples 16 and 2 showed minimum
concentration values of 8.2 and 4.6 mg/kg, respectively.

Conclusion: Although there is a limited consumption rate for potassium sorbate and sodium benzoate in
doogh, these preservatives are used in most doogh distributed in Tehran. The results of this study can be
effective for standardization of a limited consumption rate for potassium sorbate and sodium benzoate in
this product.
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