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Abstract

Aim and Background: The promotion of a high level of food safety is a major policy priority
worldwide. Food safety is an inherent concept of food safety and is related to many aspects of
agricultural technologies as well as food production and processing. Foodborne diseases are among
the most serious public health problems worldwide and are a major cause of morbidity. Polymerase
chain reaction (PCR) based methods, both qualitative and quantitative, are also used for more
highly processed soy-based food products PCR methods have been proven to be the most sensitive
and reliable means of detecting and quantifying genetically engineered traits in crops and foods.

Material and Methods: In this study, we have used 20 distinctive sausages produced in Tehran,
and also raw meat (Cattle, sheep, and poultry) and soy protein were used as control samples. DNA
was extracted from all collected and control samples, and then the quality and quantity of them
were analyzed by electrophoresis and photometry respectively. To confirm the ingredients listed
on the sample labels, PCR was used with specific primers for each species.

Results: Fragments of 118 bp were amplified for the soybean lectin gene, 183 bp for the poultry
12S rRNA gene, 273 bp and 336 bp for the cattle and sheep cytochrome b genes, respectively. The
PCR results indicated that chicken and soy were present in 90% of the cases, contrary to the labels
on the product page.

Conclusion:Thus PCR has advantages over other common methods such as high specificity and
sensitivity, repeatability, and rapid analysis of fraud in meat products.

Keywords: Sausage, soya, food fraud, Polymerase Chain Reaction, lau Science.

Corresponding author:
Department of Biology, Parand Branch, Islamic Azad University, Parand, Iran



https://ncmbjpiau.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=farzanehtafvizi54-ATSIGN--GMMAAIL-.com&a_ordnum=1088
http://ncmbjpiau.ir/article-1-1661-fa.html

A

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

NCMBJ, volume & issue, 14/54, April 20241F ¥ ,lg VF/0F o jlai 50,55 ¢ J oS50 5 b (655 555 5 (sloejb aslilad
Research Article - za 3, s

3 easd angd wlIE g (uawgw 50 992 g0 OLLE Ll

SeNg0 9y & Gl pd bl daw 30 30,8 ClbgS

) WY e e ot s )L
oo pledl T (ol 985 al3 58 I (LILL (o gle

US>

Sed 4y 2l mlio glaasls (ke alis 5 et Sl (o 53] Jlo 00 )0 o 4y CligS mlio Lo j5iS )0 tdeade
)‘).S GLDMJ.: Le slezel 0)5).0‘ “hl'N(SQ o ‘) 03.> K9y » o sl ] )I W) (Gsdn @L}& ools s_i.! Coxs
e 5 65,0l Sl o sl slse Sy sl il 5l SGa ol s § oo g (oldd lrod 91,3 (g9, oy axd )5
ML)‘SQ u»LJlS g Mg )0 39290 GJ‘J.C UL..LQ) o dslllas &)“‘ )l Bua .Gl od.).o; J\:M

L PCR (5051 5l adlllas (gl 28,5 518 (a2 990 umoges digad Vo g (Wl diged Ve aalllae ol 5o o hgy g Slge
4545 12S IRNA (5 sl VAY DP g 05580 35 sl VVA DP ladad s 5 4 .o ooliinl g8 jo colazs| gla 5Ll
A IS5 e 4 WS 5 o5 455 (512 D 0955w 3 VY DRy YYY DD g1

Sleolass o poren 09 00l B g5 uisS 3l oolainl Ladd Jaame idg (53, a5 Jl> j0 el ool oolatul £ 0 oS
5o a8, 5 olge Caned o Jg el 0030,5 oalaiwl €0 CiligS 5l Ladd g Conl ouiis colaiul (555 g (giawsS g bdigad
Gl 0030,5 08 15 50,8 CulieS 5l oolaiwl DY gazo ol ags

Wl e olide Ol plolis gl eolatwl LB ST 5 9 ol oS s logy) 5SS L cus

Jau Science ol (L slo oy (ST« oldé Sldas (ol (g 1 gaadS 55l

580015 @S g w0 )F e Bpas ok g sl8 5d doddo
138 5,90 4o lal 5l a8 ot a5 () og L GO T

Coe a5 o ool el 513 o ol sy 2 b g e Jale S5 o)lsen ph Gl LTSI 1
9 Lo 2lee 5l )l 9 4500 ot 4 gl 0039, (S
Sy (5138 a5 009y siblio 4y liws gly ol sl
250 lages 3 adgl slonoes 00,8 ol ol o
5o 138 s Jaore OUSGI aS sdal 3929 bl

sdas Loy 0l bl (5)lagSs Sl (5 ity oo
5 dihsS S e ol 5l lagladl (8 pae CubsS
30 bl ol clisS el ()5 Slils> Koo 5 2
AN laygiS pan ;0 sdee Bpae laygas S )
G Sy B o S (Glyl slaypts P o Ol oo beses N Sl e i O

A 4 S5 dghee Bpae LIS gl plyie

UI)L.\JLH.M.: )l ).».C 09.@ el &S )A)S w; Lul)‘\-\-’l-A-Ma-' J . s 9-’
farzanehtafviziS4@gmail.com : Sgg yisd! oy

V[ PIVA sl o g b

Sy0 eSsn el ate Ol 4 3 obpl s By
Aild Bgyro duds CuligS 4y a5 WS e )08 colanll

haid )88 5 oo a5 (nl Juds 58 855 5 )90 )3 (VF) VENNY tb ey eyl


https://ncmbjpiau.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=farzanehtafvizi54-ATSIGN--GMMAAIL-.com&a_ordnum=1088
http://ncmbjpiau.ir/article-1-1661-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

39

NCMBJ, volume & issue, 14/54, April 20241F ¥ ,lg VF/0F o jlai 50,53 ¢ J oS50 5 b (655 555 50 (oo 35 aslilad

Research Article - za 3, s

g g0l glail (pau o)l canilis ¢ Lgaw (5elS (S i
Ly )0 eoran b g b sla idgy Sl &5 il
5 webio Gl glaanld (b5l ey 5 0ad el
— o 0ol pludl STygs Bpas (ol oY sloan ] ple
Ol a8 sl gan 13 S13E Slge cuilS S (V) 88,5
oS oz 5l 0ad (gan Ay (2138 eole SO Coas
sl bl Jeo 55,1 aleige (o) 1) 955 (5355 2 00
I3E dlge CudeST SIS g (o) p S 1) (Shg, 5L ]
15509, sy Dype @ aS 3,8 SLIVARY L o
5SS ogly 5l a5 (Slem < pas (B) b plml )l
WA oY gl b o)l sgmy o bl b g
05 e s iy a5 o3ly Sy @ly 0 el Lig| CygmmneS
) Sl sloosyslyd 5 calize sloaiss olulis oUly
(2595 b 0y Jol0) (2ld6 0o o ilize Jol e (b
Loyl OgemaeS” ol Billao o0 (B)b 58 (o0 Ll
prbe QBaS s Lo ples o (l3e Slge el jslaie 4
2 ooliul 050 pl gl olse ples ol ol 5 (63l ST &,
a slazel ojgpel witen (238 loos T8 oz )
5 2he loos sl s go) 2 oad S 5 lacez
dge GanS s slatlle 51 (S ol gl 5 como
(FF) cwloass 3 has o1dé g 65 0las Ik o glie
0l dia oyl Ho (gouxie Dldlle b o 5L
N laos T8 a4y EaLS G pas slazel wiilyiy b Canl
Ol 4 axgi b oojlge pl seled oS Ll 0e 4
a9 odlel olie sloos sl b 4yl e 50 5L (1958050,
@ G ] Gl o a5 ages ple i3l woole]
ol Colys jo g cenl ouls Slae olge 1 Lab Sl s
lg3 oo 0l S ol Slsgge 45 (6,5h 4 Sl g
00t i w538 Gl Laoms g sl I3 0,025
ond Wl i jlel 5 CuaS S by Coeal

(A) abl o

B sl S8l a ) gl ed S oo plonl (me 0o 5o
o5 5 led osliinl ClsS i )l ln ala s,
G055 Sgm Sad g (59,8 St 9,8 0,5 b b el i
Gl ol ol o)l a5 g2t Dae 4 1) (T Wil e S
gl i 50,5 6N b 1) g (5518 Caato 4y
(F) 99 o0 romedl 708 5 S CelgS Ad 93 &y SebgS
SlcuisS 5l ojspl a5 G5TUsS 5 gsiie slaesysl )b
Skl 5 (8 il als (e w35 e i it
Grizmed 5 O 4 alaly psle 5 CisS aney 0 SIS
o> S Sl oo (1895 SN pame santd (5550955
(ol O 51 (S5 w09 aalys lo 95 50 S Sdloge s
5 oad g Vgame o LM gjepel lié mlio
S5 slapls a5 (s (nl by Sl (2855 (glaos 518
3575) medlos JiYs 4y (255 sloos g1 8 5 codeS onisS
Blie (63l i (5yler) Cedlage (B8 (3 50 (551
) cosl Slo g5 4 o> VORI PR W IV e
e 59 (b sloes sl b el 5 CoiS o Lol Sglis
E95 G Al> 1o 10 g DY gt (3150 0l oolaiwl CuligS
g o i Gl by el oty s Sl 1 S
5 Exo CbgSeo,l Jie yuly)l OV game 5l i solatul
S5 S 005158l ag o azsliz (B) wbl g Liges
49y 1 U5 5 G Gla pinw g 0l Jos 4 SIS
a azrg bosysl sl Wi Joe Gdo o1 Wy e
a2y 5 00,8 Lol 4335 )0 (cope B 325 (S5 Lo
shosliinl b ol 5 (g T0Bbos 25 slo (S
o, d(od 915 ol calisea glgil jo duo,0 Fr A0 ) CoingS
Wgdoo b g mle (B9 9 Slp> Oegn atulis
iS5l el T dlga 5 039 JalS s e ol ol
5 g Spae Gl O)go)s il 2l
Slo)ly 4 55l g end atulS CdeS Bpae 5l WU
el O)le Wy (g (F) 2Bl ood SudS
Pl Sllse 5,28 slapls s 5l 5lly byl

-Arthur Hill®


http://ncmbjpiau.ir/article-1-1661-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

NCMBJ, volume & issue, 14/54, April 20241F ¥ ,lg VF/0F o jlai 50,55 ¢ J oS50 5 b (655 555 5 (sloejb aslilad

Research Article - za 3, s

o solazs! el 5l (Ygeg, S +/F) <10 pI (USA
A plol easz! sl sladises DNA G 02 NG 5 o5
dor sly aiges I saszl sl LDNA  uss
Bi0 ) JSluge s olfiws 5l osliiul b «)s5ie sl yaslys
Sl oles asby 3ille (Rad PCR System, USA
YO w@ids ) Goea A°C o slal el gils al> e
V Soeay AF°C Glos Jlasl ols yaslyy Jlail as >
(Bl (olod (s1p) aiBo V Coeay $:°C glos aids
ObL 5o g cd 5 &g aids VO Soeas YYC sles g
oty VY °C slos Jlasl b yoglyy oles (i yinS al> e
b 50l S5, 5l e PCR &Y gama 10085 ol aids 0
AL sl 5,599 2801 SSb o 1Y 5,671 J5 55, 2 Gel red
Tris Base, Boric acid, Na EDTA,) TBE
celw V oaea VoV o5y L (Deionized Water
UV ) Sl 5 ot alouss 4 gl 5 305 5,955 55

3 ssalie (TEC, Britain

L 9y 9 dlge

a8, 5w S gg alulid jshaie 4 godod (nl o
Ve ol e 0018 ez 0B g ol 5 g
L jsb 4 g oS ad WL Aged Ve 5 g
5 I sladipes 45 & go cnl 4 wiad (6,15 ol
GNE oyled VV-Ye 5l g sladiges g Vo)
oS oolaiwl b ol il ladsgas DNA s b8
o 1ol SeisS 5 (Ol —olnl) ol Gl c;
A luge i oliws jo solaiz] gle pasl p b s .0y )8
— () J992) w8 bl ey (slo iy sla STy
b g lime al> o ¥ 0 SIMpleX PCR sy 45 s 9o
Sy oge5] ezt Como I el jslate 4) IS5 Y
ool 5l S o b aiges 5l oadzl sl DNA j»
il o ;5 PCR (il as |2l polazsl slag o
Ao pl MgClz 10x PCR 3t Yio pl sl Yo pl
Fermentase, ) ;l,o.b Taqg-/o pl .-/opl dNTP

V oo
Sieleb | b Sy 39
(bp J9sdge
)
§ o 4555 125 RNA 5'TGA GAA CTACGA GCA CAAAC3’ VAY Bp
5'GGG CTATTG AGC TCACTG TT 3
45 4,5 | Cytochromeb | 5°GACCTCCCAGCTCCATCAAACATCTCATCT YY¥ bp
TGATGAAA3’
5 CTAGAAAAGTGTAAGACCCGTAATATAAGS!
K cytochromeb | 5’GACCTCCCAGCTCCATCAAACATCTCATCT ¥Y#bp
Lo TGATGAAA3
—— 5' CTATGAATGCTGTGGCTATTGTCGCAS'
L oLS lectin 5'GCCCTCTACTCCACCCCCATCC3’ VA bp
5"GCCCATCTGCAAGCCTTTTTGTG3’

(§O03DY QLAAAJ Coo 9..4.‘> U"‘ Méu;o uLM»J wa) J.sl.‘i ..\.vla

JSK&) bl o (o 050 ol oz 8 o9 (golais
KQ

390 ool Sz 2 slp seln Gog selaisl (el
5o hadd ol je a8 ol lis bl ol plil gwy


http://ncmbjpiau.ir/article-1-1661-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

NCMBJ, volume & issue, 14/54, April 20241F ¥ ,lg VF/0F o jlai 50,53 ¢ J oS50 5 b (655 555 50 (oo 35 aslilad

Research Article - za 3, s

300 bp
=200 hp

)+

100 bp

&

00 bp

,mh’
200 bp

100 bp

w0 bp

300 bp
200 hp

100 hp

D

Jao,0 ¥ 55589 58I 5 595 52 (2L 5 Sl 455 o colais] slayenlyy b 5SS 5l g PCR c¥gams 55585 5801 51 ol gl =) S
¥ (g0 DNA) ¥ (8 DNA) ¥ (aiiws® DNA ) 1) L saiingS ST ogr colaisl eejl sl PCR &V gams 5,989 55U sasmailesA
DNA) ¥ «(bgw DNA) Y g F5leT o solaiz! 5031 6l PCR ¥ guams 5,584 580l snianilis B s (it J,;5) C- d(Lg DNA)
DNA) V. 0 55l og colaiz! 505l 6lp PCR &Y gamas 5,984 2501 C s (ke J555) C- (g e DNA) :F ((aziwss DNA) ¥ (45
wolaiz] 5031 61 PCR &Y gama 5,494 xS0l osianilis D o (ite J558) C- «(g 0 DNA) oF (aiawssS DNA) ¥ (35 DNA) ¥ (L g
M100 ) solitul 5,40 (559 ;5L M (e J55) C- (Lgw DNA) ¥ (& 0 DNA) ¥ ((axissS DNA) Y (8 DNA ) ) (ool5 55T o0

bgw gobass! 5567 L PCR

GtisS (55l sla, 5T ol PCR LT alast 5l e
a4z b ol el g 55T 61 PCR 5ILT 250
o5 wobazsl 56T L PCR sl 5l ol ol JS
Dges O ,0 VA DP ashad iS5 51 S bgw oS
Rl esis las Widl cpl o9 WLIE g (g
S WL 5 Gurmg sl diges 5l (o250 50 bgw (2S5
oo (lgs s anlllan 5 )90 05 4 haw )3 00l ags
3 Al g5l I5T  Jgame o0 (Bras ja 8 CuisS

ddsgS sobais 5576 PCR

o8 CbsS S5z g anli jskine 4 PCR (ys03l al> o 1l 50
655 D ey S 0 ol ST L suihasS
@lo igei 5l oads zliial glo DNA (55 51 (ga180s5
03 YYPDP dalsd (oS5 285 plowl GuldlS 5 uposs
DLt &y ol 505 A 5 oo wigei Fy0 D g STt
2ol el o ple SN 558 sladiges o,
g SIS 50,8 LS (sol> b Aises (59,


http://ncmbjpiau.ir/article-1-1661-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

NCMBJ, volume & issue, 14/54, April 20241F ¥ ,lg VF/0F o jlai 50,55 ¢ J oS50 5 b (655 555 5 (sloejb aslilad

Research Article - za 3, s

@ ol poye LS 09lg, Il 4 azg bosjlee ol
oo ple Liuli8l oole] des g ool Slaé (slaos,gl 3
2l Slge 5l b alas 4 o byl sl comw a5
Dlsgzge a5 (63l 4 Slag 2ol Sl o 5 Cansl 0
.‘a.:.?bo 9 QLM.AJ‘ @‘J.C o)..JU) x» J“"‘?"gs" AW s.i».u) C)Lo‘
5 CarieS S anliyy Conanl oains lis i 38 Gl Ll
KB IETCTUS NG R PAR § BV (PRI I SUWR W2
uy?.aaud.a&o.vv‘ %)‘wl.vw‘omuu)bdﬂl.]aﬁ
oy 2 63555 (o0 518 03 50 (s ;0 poes Hob 4 (s
@ 3290 Sty (it g (nF eaa 5l (S
Sz p 3 008 S5 LS 5§ 0929 poe b 3929 (o) 2
Olee 230y 2055 slooo sl 8 (59, »oud ool I3
alas G 213 lge 53, 2 oo ail| sl 5 Lael
el 6L¢bo%ﬂ,§ Ololis )5 g oS Bras gl pee
IR ez 5y 2 ooad &l olse Billad poe 15 Cul
Sl 5l Wl oo Slon> Live b lié sloos g1 3 5q, 43,5
asls Jlis 4 dilize gloas> 5l 1, w2y JB i
slacdl Lie jaseis olp souxio slo by, (V) il
5o a8 o)ls gmg isS (slessl )8 4o ool eolaul
Ol b gy ol il (oo (oulids il sla g, bag]
Gloodygly jo 1) Gl 5 oSy S e parsd
L sl alolis gl 0T 515 95le (o e (2855
Olagon 5l oolaw] g0 osliiwl lgi oo 2lde Slge o
ot plal ) ooliiul Jloisl a5 ams e obis Cilise
S Gysk a4 ol vgzy (BT sleesygld o jle
sy Gl sy Saiglyias by, L Regattieri
G sbsS glwesyglyd o 1) ey il g alS Cengy
Bgad Vo g Wl wiged Vo addllas cpl jo (V) wisls
2 S regB9 Sl (B9, L3S B (q) 2 3j50 g
BT U5 5l dols s oas 2,5 DNA - pgls s
Cos dS (5 ebas 0,5 aul DNA C‘)M‘ IO
83gd5t0 4O 0l C‘)M‘ sl gl Ho )...,oyl.: Y&IYA-
DNA osls amii jo 5 amisls S5 1/ JI\/0
00 dgd upges 9 LB Aigad poled loads (g3lulaz
Wb as ol S Wog oYL a> yo s el e o
BRIk B P SN PV NG VRS PRI LR WK W Lo
il Jalse 51 a8 cul 5,81 5 5580550 slagSl

Spdy oo b oigh 1S5 Al Job g aiges g5 diilon

ﬁoﬁ&wﬁd%ﬁ)‘}bgowuﬁb‘}/w

Al o 0alS B pan Boi> Cole pas 5 b ol s,
é o mobais 55T PCR

ST Erm 0975 0l pslaie 4 PCR (051 aslsl o
DNA s, 5 125 IRNA aob o3y olsle olazs]
IS 5 s o Aigas solad 3l o0 5l (sl
bP aabad a5 285 plowl 105 e grbans 5l o s
15 Eye CubsS 097g 5| S canlllas 590 digei yo VAY

B9 Gl g g (Sl dged (ole

o8 solaxs! ;55T L PCR
b 6olS 5a)8 ciisS 392y sl polaie & PCR (sesl
DNA 55, 52 555 455D p5,S 55 05 solans] 551
o0 ass S LIS 5 s digad 3l o0 zl 5l sla
Obad ) 5 )3 a5 jshailen 235 alnil 0l 505 et haws
F oD g Sain o5 YYD aslad L5S5 coonl oud ools

3 00l LI Rged A g miges g0l

& -
.

S9y p oodd A IE lacaz 4 sleiel o)l
Sty 5 (S a ol gl 5 como 5 2lie slaos 13
ko (2138 5 555LaS Ly (2l slge Bans adgs
oo | (S a5 CuligS SguaS ay dzgi L 0jg el el 00y )5
087 @BEiien) 5 Bisn $eakS (el olge (n
Sledsl3 jleslitul il go o (sl (2T 5 e 155,
0l 2Rl 5 g GoaisS als plyie 4 (bsS
S5l wlgioe ailin (Bras S8 5l aeys slr
einio b ol yos Lol by el (sliniis S)Siee 51 cslo by
Mg olxle )5 sl Saa Ll Gl g melse s
onl a1z 5 gy 50 SlLE e oo 513 ol eaisS
0398 ol A8l Gl S38030, s5b A 55 Leos gl B
laosysl 8 (59) p oad B S I3 Glacnz 4 sloel
s sle Gy 5l (S a ol ke g oo g (ol
s @l g 5,0l Ll e e slge BuS
Slllas b o 5L ) AN ) cl enye S
B pae dleiel ailen U cenl ool a0l j0 (gouxe

SALQa RVSLY u.L’> \)5.‘> L ‘) @‘..LC 6[.90.))3])3 LY ulf..\._S


http://ncmbjpiau.ir/article-1-1661-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

NCMBJ, volume & issue, 14/54, April 20241F ¥ ,lg VF/0F o jlai 50,53 ¢ J oS50 5 b (655 555 50 (oo 35 aslilad

Research Article - za 3, s

lolis 5 Jog0 o>y o138 ol L& 8L o p3Y
Syl Slg> 45T

05 ol ole Olie osis plis Wil o Gog o)l ©ul
Bges ;0 adgl oole Gl 3529 lie &8l ;o 5 wged 5o
Ll 5l az wgllas Lulps 09,50 @0l cnlply 0l s
e 3oy slo oy ST sl Slge S 5 Az 5 pled
5 g Slrdigad 51 g lws jo ol lis bl ol
Jyame addsi )0 00l iy i 5 cenlio (gr¥ge B LIS
6395 T 09 bigw DY gaze 5l (5l ;3 39, (503 ) &
oalaul gl @ digas 5l golaws o cenl a8, Sa Jgame
aS Jb jo el oass 5 oolaiul € 0 culigS 51 gl eSS
000,503 IS S 3l oltl kb Jpamo by 55,
g GihwgS eS| bbdiged 5l golass jo e ol
oolaiwl €0 iS5l hadd ¢ ol ouis colatwl 598
ol a0 a4l G olge cand jo (Jy el oais 3
Sl 0030 F 08 10 08 S )l eolatwl Y game
00 35T Liges ety § SiissSe & o oS 5l ol
15 G Sylge ;S5 pae g oads oolil slge ol 5l el
23,5 5o SV gaze (nl )3 B G9p (Jyaze ez
30 o8 CisS olped 4 Lgw g aiaweS ClbsS l eolazul
ol aS Al ongs WY game s (20 plgd Cle 4y DY gae
Sy Sz 5O OgeVoerd 50 ks odimd LiS ggdge
2T 9 Jyarme Sl dlyn Jga b Sule) G ol
Lol Jgaze oz

0 Jyame SoS 5 0l ssue ez )0 4z ST Jos (1
S Jpame caz 59, 2 Ply pae Sde 4 (Jy ail
OYAFABNFNY) 05,5 oo gmino

—_

@ lord 5 Sidame S slagty; &5 (nl 4 4y L
JrS 1y oS sleesyslp coaS aily ool ol
e e Glacdly SIS wilgs ood bahs, cnl anled
55 Ol 5l s (agsas (2858 slresysld o |y s
CodeS JAS 50 5l b oy STy sy 658 &
OB WS ugs a5 (5)lge ) 9 Canl Cuenl 5l 03,9158
b CuleS (a0 09,5158 adgs 4y & jolee g8 (a5
S 4 Ole wnleior Dsllasl slaglal 5l ool
oiolejl Glgie 4 PCR slo olel 51 5 o lagy] IS &b
CodeS job ek 5 S S et )0 (SeS g (keSS
sle slas gasow ol ol 0,5 eolatwl oLisS (soo,6l,8
s g oS 5l Gz cpl jo eos aige PCR g, a5


http://ncmbjpiau.ir/article-1-1661-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

10.

11.

12.

13.

14.

15.

16.

17.

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50555 ¢ JsS 50 5 b (6558555 50 slao b aslidad
Research Article- sy dts

&Ll

Greiner R, Konietzny U, Villavicencio AL. Qualitative and quantitative detection of genetically
modified maize and soy in processed foods sold commercially in Brazil by PCR-based methods. Food
Control. 2005 Oct 1;16(8):753-9.

Regattieri A, Gamberi M, Manzini R. Traceability of food products: General framework and
experimental evidence. Journal of food engineering. 2007 Jul 1;81(2):347-56.

Smil V. Eating meat: evolution, patterns, and consequences. Population and development review. 2002
Dec;28(4):599-639.

Mane BG, Mendiratta SK, Tiwari AK. Beef specific polymerase chain reaction assay for
authentication of meat and meat products. Food Control. 2012 Dec 1;28(2):246-9.

Hassall AH. Food: its adulterations, and the methods for their detection. Longmans Green; 1876.
James D, Schmidt AM, Wall E, Green M, Masri S. Reliable detection and identification of genetically
modified maize, soybean, and canola by multiplex PCR analysis. Journal of agricultural and food
chemistry. 2003 Sep 24;51(20):5829-34.

HY L, Doaa M AA. Detection of native and modified soybean in some meat production in Assiut city,

Egypt.
HY L, Doaa M AA. Detection of native and modified soybean in some meat production in Assiut city,

Egypt.

Lenahan RJ, Thomas JA, Taylor DA, Call DL, Padberg DI. Consumer reaction to nutritional labels on
food products. Journal of Consumer Affairs. 1973 Jun;7(1):1-2.

Nilsson H, Tuncer B, Thidell A. The use of eco-labeling like initiatives on food products to promote
quality assurance—is there enough credibility?. Journal of Cleaner production. 2004 Jun 1;12(5):517-
26.

Vandendriessche F. Meat products in the past, today and in the future. Meat science. 2008 Jan 1;78(1-
2):104-13.

Zhang M, Gao X, Yu Y, Ao J, Qin J, Yao Y, Li Q. Detection of Roundup Ready soy in highly
processed products by triplex nested PCR. Food Control. 2007 Oct 1;18(10):1277-81.

Angulo AM, Gil JM, Tamburo L. Food safety and consumers' willingness to pay for labelled beef in
Spain. Journal of Food Products Marketing. 2005 Dec 5;11(3):89-105.

Arnheim N, Erlich H. Polymerase chain reaction strategy. Annual review of biochemistry. 1992
Jul;61(1):131-56.

Bottero MT, Dalmasso A. Animal species identification in food products: Evolution of biomolecular
methods. The Veterinary Journal. 2011 Oct 1;190(1):34-8.

Elsanhoty RM. Genetically modified Roundup Ready soybean in processed meat products in the
Kingdom of Saudi Arabia. Annals of Agricultural Sciences. 2013 Dec 1;58(2):231-7.

Meyer R, Chardonnens F, Hibner P, Luthy J. Polymerase chain reaction (PCR) in the quality and
safety assurance of food: detection of soya in processed meat products. Zeitschrift fir Lebensmittel-
Untersuchung und Forschung. 1996 Jul; 203:339-44.


http://ncmbjpiau.ir/article-1-1661-fa.html
http://www.tcpdf.org

