[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

(i (ag) Adaa
'van j#l,:\d' bJLA.ﬁnc\~ 09

A3 ) 5 OBLE Aay) b)) U Crst W sk 0

T 5 3 gmans 3 3 Gy a0

Ol O, ¢ rigs s o213 g Sl (65315 5 (6551 pwkige 0dKEils ¢ ALS (554 555 5 (5 sreiila—
[)‘ﬁ‘ “)‘J‘é ‘u‘.:&.q.'u.\._.@..:el;.\mb ‘U"—J‘ 6[.& ‘53‘,&\5_,‘53,'.\ d.u..\;g.ﬂ s ISLESls ‘o.ll,.s 63}3‘,&”‘)[:&3‘;—\‘

maryam_rashidifar@yahoo.com

ol

- k4

Lol el ) A, 4 ) Camer J0 IS el ol 4 B SLLS Ol Camer me Ay w xS L
5wl SIS 5l Jel LIS 5 e LS el eslil Sl ele S ki e
OLLS a5 5l dle Yo 28 5l ap ST iles S 315 e 5 5l ol oo s e U (a5 6
Sl Ll 3l gy Gy Jamme 5 03 Sl g ge by OF Jlast Jlazl 5l L5158 s iyl 5
W (e 5 o Sba sy Sl @ am s b ol planil rews e 3 LS ol el b))
35 sde 03, & O s sl Sleld sk 4 Seesl 65l S Ll | Gos sla 1 Ul
(e ke 5 p 3855 p s Sl F) s ciliis mshn j3 aon )l 58 5wl OLLS ol Sl
20T et plnil Sladllae 5 4yl 5 OWLS ) 55 Snsl 63,08 Slaasir 4 anllae (pl 355 0 glalid

33l e OIS oyl

VR P
5wl 585 Sl Jels QLS s 2 Ol Comex QM LSS i e oty
Sl Gl 4 e mes Sda b (a5 8 dalp I Galpl dsns Ve oo ST gladla
22 LS e 1B el 3 5e ol s 4 I (b mle Cossdoes Ol 4 oaxs LS
o Cuslie ey 4w )y OLLS OLe o i Llg e ol 4 e OB (3 ISS
Solest FalS o (w5 e gla RS Oshe ea Ll puel | WS 4y Camer
Yooakl (1) Kb s Shes Gl a3 s o DS (i Gl ol aneS 35 G

144


http://journalofbiosafety.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

LAR ¥ 4 jﬁlgg\"b)@c\~ OJ‘QJMJ&\M.AA"

g el v 5 w5 OLLS el
5 anwy Ol 3lg Gb 5,8 e 13 eslad
(Organization for (OECD) (sslasl (¢,Saa
s Economic Cooperation and Development)
(World Health (WHO) Sl il olosla
el> 5 Ol sl < gy cpl > Organization)
Loy oslls oS Lol OblS 5 fol>
Soxe 03 5 3xhe amlie O35l Y 0 S0
PSS 2t (s sl b dpdr DS S S
SLS nl a3 w15 s e J e 5o
b ok Sl ol bosls ol ST ks 1B
) &5 5 dal g plomil (5 i sla o5l il
Glaisy aauls @ avn)l s OLLS swl )y
OS5 g flhy Bl X e e
Y pams e S oLl 5 Slae Wbl
V) 33ls 5 o (S5 edd wdige OLLS Jool>
oazel b gl il Wlg ges o iabesl ol Ll
son b s Yeor Jl slas gl
(Dls o il s sl 53 a5 0L
53 5L ool ~Seasl o3l Calg D3 5 Sl b xS
35 b a5 0L pwl s s3 Yero Jle
sl bl b oSesl by, )
a2 U gla I eOR S LS,.LNL;_.Z 20 Ladda o
23 ol O sl gladely 5 Ly e S
50 e plie 5 p 85 o 55 il sl 55 olS
Q) Las o 5l 3 oL

iyl 5 OWLS )l sl 5SS

(oolail slao ) Kan 5 anw s Oloslu il sillas
a5l T Ve B oo wdae gla bl s

S Jola DS 5l s e bl olS )l

1A

L) a5 SLLS ilugols 5 cis dl
5 wssladl (ol Cueal (S 5 a2l
Jlo 53 S0l ol 035 U 1, ol cudl
S el LS s slaiyas § yomes AERN
DS Oeken YA/ s Olgor sl 53 (550550 52
Aoy YooYV Jl 4 3 LA e v
48 G5 TN paeme Sl Bl 05
o s 5538 N Wlasls,y OLS opl cuisS
23S Ol pl 5o dres smis H5ISY g ana s
Opden AV 5 1K o] la pds 407 s
ool OESs Osde YEE s Ol s
A7) Col anils oS5l sy s

Lopslie ol)s OLLS W5 shie 4 L5 i
8 515 eslinal 5550 O35L (R b Gla S
35 b oelS w05 JEl aulp bl e
03,55 o2y Jlez| s oo slolse
31> 35 (odaS sl IS by Nl oeoler
S st S o lin 5 L olS ol (S oS
bl bl bty sbal (b
o 4l Jpame sl 5 050 el g A
Sl S mmen i ) 5,8 S U
SH(8) 550 50 bl 5 p o A 55 4 2
Sl OlS s Ki5 Ol oS ol
01y Gy lae 5 el Ol e s Jlaz
Pl Sble ) oplply sl
) S plen Sless e Sl @yl OLLS
(0) 35,5 00 slad 0 5>

e 35 a5 OIS LI B0l )
OLLS cpl el o)l e i ol 5 Ol


https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

'

il oo Ulnl 55 S 5 See sl sl
Ains a5l 5 OlalS

5 g S Ol DL 55 1S s n
Olye o Loy, ol ol JS05 1) b ple
Lilg o oawlas b 5 ole as LS 5 pyam
el LB a3l 0Ll sl s age LAE
Slpdd o3 Gl et glaesls pySs el
I PR G SO UV SN S PR
Coetl a5 OLS cal SL3l L3 5 S s
e b by gl gl Olgl
(LC-MSIMS)  mle 318 5les S Jigze o
bl s é‘o;fmf ck.w 33 5 Sl 0l 6\.&«;1
w5 OblS e s s oy p S Dl
o osBe a4 pemen Gl el eslanal
83N sy s s kb (235
D1 eslinal 550 KM sial ol e 4 gdn 5
R BTGV e LSL"O?i;JJi =23 Q—i‘ 33 sl ujf
5 Lsie gl 1B bl sl o e
syiie walp LOT & bge A4S 5 oS slaesls
(VYY)

ednbe on 2l ladle DS sl
05 sl B s 4ol asl S
ol Sl e sl 51 6ok SlaS )
S a2t s et 4 SLS S ez Gl
Qoo Ll 228 o5l s e
s s, 5 NMR) glas wblae SUss,
gl Sl (MS) o (s Sl
A sn 5 Shlis 55 s o 53 b i,
Alazs S 513 eslizal 5 40 e plie 22500

)‘ L}a&b- 6uob‘b M 9 6)2 Ls‘j" @“) &_})

7 A

el 20l 03 g sl 3,0l e 5 s

Ll cbiteos o 56 Slacd i 5 (slapdis ds (i
(bl sose SLEIUT slass Cuspiea B w
Glcdple 5 SLS S 5l ol LRLT
3,8 o5 by g QLS s g se 450
on a0 Aedds gla bl s e (V1)
E Ol A g s e atls adsl 5 Bas ol 36
L S8 Slss 5 80 (el ) G
slagsls gJ.“Js Oeed S SLals WSl s
S Uy 4 Skl ety b Sl
oda e ol S Slbs s Sl 6l s
40 31 S e 2l 03 b8 13 esliad 5y 5e
5SS A e 2 SIS DS S As
5 pSan s Olpes anlie 5 pluld OB
V) &S e ﬁlﬁ‘)bﬁjﬂ&)brﬂﬁb

OllS 55 amulprl gl il alubs slaby,
oyl 5

33 A eals o5 J3 S s &S sk Ol
Ladda o sl ) adds sla g, boaslie
S s e on s Gl Gl Lises
5 Loy S ol aul sl gla il 5 ol 5
s oSeten oS Sl b
ALl o Sn g il

(Micro array) |15, (555 55 1 S g Sl 5
Slyns aglie 5 ooz 03 ShJS S5H5S
Slis Ll Lles g 3350 amsey )l 5 OLS 05 Oly
on Sl a e L e SIS
SLS 5 5 SedS 53 Sk plaly 5 g o
Shbsy mlaly Ao Gugia Lo oM
bl Gaaye Sl il 5o ey Sl

cvkﬂu‘; )L'S DL, Lol RS QJ)W


https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

LAR ¥ 4 juhg\"OJLuic\~ OJ‘QJMJ&\M.AA"

crar

O el s

=R

wrl S Y s e Wb st fbss 2L
05 Jel> 2036-1a .Y 5 bar 03 Jel- Bar68-1
2D-) Sy, Sl s w4 crylAC
5 DB8) JgS o3, L (bskine ki (DIGE
AWY) cl esls OLES (MHB6

Job Y S Jels i aml Y g alis
RCH10, RAC22, B-Glu, and) = ,5 1o slals
o i 4 Caglie 05 b Y S (B-RIP
e Ol ol iz wlie OLLS L (crylAc)
Sladl IYA L /A laded sl VO G YA
ole 100 LAY aslug 1OV B LY (o
33 Oleis ol aen 45 Sl e3ls OLES |y il
ol atils 13 b glaay )y Ol a0 es e
(A

s

wul 5 os S 93 53 Ly S 53 05 Oly addlas s
alis 5 (PSABRR 5 2601R) o silS 4 o5l
ol (SO3-W4 5 OAC Bayfield (3)) of
Clanls 5 05 Ol Ssls &S Sl el w3l
il 5t gl Ol Sl Sl xS a I 5
Sl ok psfon son Gimer (V)
J =S oS 5cpdepsps 0 Jel= Roundup Ready
Slee Ol &Sl esls Ol ankl g s
S5 Sl Sl b S0 sl
(Y0 Gl ok i Sl

o pole am )l Lse Sl enn 02
S el a5 s Sl oY (Asile

74

Lile o pinedin la gy ol Jels (WSl
sy 3 (PLSDA) il ww G131 o
3 ol 3l 3L e (PCA) ol (sl5l
Lol oS5 5 osSde Sy 3 b el obalS
ol o3 Ll S 13 addlas 3y5e bl gla i,
il gl By Slallas oy 4 ol
ror AL s S5 s Sl ol
by o o alie slaals b OF aglie 5 215
) 598 e atls

<3

MONBL0) w5 55 als pySsy amlie L3
5 daol J 25 sl 5 (DKCE575 5 PR33P6T
xS VAE VY spue a1 WS slass
e85, e (V8) sl ol sdalie St
5 DKB240 5 DKBYG240 w1y cix 53 S
Aa3_s 0Lz DKB350 5 DKBYG350 ax5ls i
MONBILO awtu )l 5 anyly & 85, kby, «
Oly IS 5sb ol OF a1 5 8 asls alie
05550 2 SpSadar 6 Olje olS 55 s 0
5950 Gl S obisl 55 5 Sl 3l 0L e
B3 Ll 55 aee gla,sSU a5 OalS
10) Lpd 4 S

s Sl Bl sao el siask
@ pslie) w )l s Y s el sl 5 psBs
Lol blze glad =85 5 (MONBLO 5 o 5l
(edlsyy Jl) lae oS AL s Oliisee A pl]
05 Ol oy p (G286 5 ooslas Cldes
SFSP AU pdale Slse 5 Sy S
o Sl s 20l (S8 Olnd 4
sdalin splate (gla Ll (osline S Ol


https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

'

OlalS ool s cpen w a)ls sz O
3o sl a4 Eow 350 Slepd e Sl a5
RS Gl n dems & st Sl bl
S bl & 538 (o S s 250 ol
5 el Ol ey OF G 5 Gaa b 5 s
CddS Sl g 4 ST ph e 4ty Sy e
e el 0blS leols 5l e Y
e QLS (pl O3g pde e SIS
3L sy s Jases 5 K05 Sl s ge 0L
2 LD lpl Ulse 4 Sasl slagsosbi
"thu"’ D13 eslanal 5)se atul U gla S ) s
dose OLE Sl s 4 002 ol lalllas
B N [V L G N e
2 s b g A e S SOl
53 Gl Bl a0l sl i alis OlalS
CokS 3 u-<>)l~<-’ oles (WSl usle
s bbbl SIS daesls ey n s bl
el OF 3 e el 5 bl bl
e Oly bl LS & a5l 5 OLLS ol
Sleainl 5 s el Sl cdo
cbsl O e alie Loalie 3 OLS S
O) as o il oSosl ladllas 53 W5 0
sz 53 b Jad dgb 55 (6,5 wsed Olej cas 50
du&u,ﬂ gCs e (d.x.u Cas slge 5 oslate
By o P ) A o sla

o 53 Ol oSoasl 31 eslizal b oS ol 5l
OlalS ol 4 cdalie 5 0850 05 5l ars
Olpe & g uld ol aml 5o Cls y ae )l 5
Olype a oSy o i) slajis, ool
4§00 S a3 Wil e a s, nl JeSa

el 20l 03 g sl 3,0l e 5 s

e sle o (23S 15 Al 55 CowsidS
5L GC-MS 5 LC-MS la s, 5l sslizul L
Sl a5 GlageY e Jple SslE &S das
el pslpbe ek 55 5k 03 s e S S
DL Sl ol el w22l 53 L sl
55 03 JEl Sl ol K85 Sledi & das e
(1)) Cdls Aal 5 oo L2 i) silte (Sla s
S e S

sl s oY amalS e sy Sleacl o) p 2
S rans wpslie Kb S w5
53 S 5 AS ol €S (TSWV) (5]
o 0 e (YY) ol ol odalin 0555
polie a5 (S per S S p s Sl
L G4) scfv 0F Job> L Salise 50 «
Sl 0l odalive (G515 Jmn s & WJps oy
(YY)

S

i Glaeds pdplie Jlea ol e tles]
wlie Gl fby, sl eSSy asl s
cdaliie 555 5l esls OLE 1 sl (slanY
b S 5 e alie glaanly oo 53 ol
53 CE-MS sl jilosl men (YE) ol
ols DL PYV) Y s st sl e
03 sl 5 elS eds e sle flyy 5o a8 ol
Gl o odalie S oles a5l 5 8 oS L as i
(Yo)

Cou g s
o2 -l Sl olS @ s e 5 2505 L
5 oS sl 5 Nl ol 00

ey 5 Sl 5 5 Ol 5 bndise Sa e


https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

LAR ¥ 4 jubg\"OJLuic\~ OJ‘QJMJ&\M.AA"

crar

bl Llg e o gl e il slaesls a3l 0 a5 OLLS sl e
w a5 OLlS ST eslizal 3 gloduS 3 4 S L ol ob) les menl 0l (o505 S
g S Sl s b lag ) a1 5 gla oY (sla bl

References &bo S 4gd

Sl 53 oS sSs Cantl L aie Sospe IR L e s 33 gmn = 55 ki) Ol —)
\/\—Q :W—Y‘ZOJM— ¢ Ley9d— d':.w.ij ‘;‘—QJ“‘ d‘:’%)\f QLALﬁfd\A{‘
1- Tohidfar, M., & Salehi Jouzani, G. (2008). Genetic engineering of crop plants for enhanced
resistance to insects and diseases in Iran. Transgen Plant J, 2, 151-156.

2- Schauzu, M. (2000). The concept of substantial equivalence in safety assessment of foods derived
from genetically modified organisms. AgBiotechNet, 2(044), 1-4.

3- Ricroch, A. E., Bergé, J. B., & Kuntz, M. (2011). Evaluation of genetically engineered crops using
transcriptomic, proteomic and metabolomic profiling techniques. Plant physiology, pp-111.

4- Li, X,, Huang, K. L., Zhu, B. Z., Tang, M. Z., & Luo, Y. B. (2005). Potentiality of “omics”
techniques for the detection of unintended effects in genetically modified crops. J Agric Biotechnol,
13, 1082-1088.

5- Huang, K., 2017. Safety Assessment of Genetically Modified Foods. Springer.

6- Kuiper, H. A, Kleter, G. A., Noteborn, H. P., & Kok, E. J. (2001). Assessment of the food safety
issues related to genetically modified foods. The plant journal, 27(6), 503-528.

7- Millstone, E., Brunner, E., & Mayer, S. (1999). Beyond °‘substantial equivalence’. Nature,
401(6753), 525.

8- Davies, H. (2010). A role for “omics” technologies in food safety assessment. Food Control, 21(12),
1601-1610.

9- Chassy, B. M. (2010). Can-omics inform a food safety assessment. Regulatory Toxicology and
Pharmacology, 58(3), S62-S70.

10- Satoh, R., Nakamura, R., Komatsu, A., Oshima, M., & Teshima, R. (2011). Proteomic analysis of
known and candidate rice allergens between non-transgenic and transgenic plants. Regulatory
Toxicology and Pharmacology, 59(3), 437-444.

11- Gong, C. Y., & Wang, T. (2013). Proteomic evaluation of genetically modified crops: current status
and challenges. Frontiers in plant science, 4, 41.

12- Frank, T., & Engel, K. H. (2013). Metabolomics of genetically modified crops. Future Science Ltd.

13- Coll, A, Nadal, A., Collado, R., Capellades, G., Messeguer, J., Melé, E., ... & Pla, M. (2009).
Gene expression profiles of MONB810 and comparable non-GM maize varieties cultured in the field
are more similar than are those of conventional lines. Transgenic research, 18(5), 801-808.

A


https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

'

el 20l 03 g sl 3,0l e 5 s

14- Zolla, L., Rinalducci, S., Antonioli, P., & Righetti, P. G. (2008). Proteomics as a complementary
tool for identifying unintended side effects occurring in transgenic maize seeds as a result of genetic
modifications. Journal of proteome research, 7(5), 1850-1861.

15- Barros, E., Lezar, S., Anttonen, M. J., Van Dijk, J. P., Réhlig, R. M., Kok, E. J., & Engel, K. H.
(2010). Comparison of two GM maize varieties with a near-isogenic non-GM variety using
transcriptomics, proteomics and metabolomics. Plant biotechnology journal, 8(4), 436-451.

16- Gong, C. Y., Li,Q., Yu, H. T., Wang, Z., & Wang, T. (2012). Proteomics insight into the biological
safety of transgenic modification of rice as compared with conventional genetic breeding and
spontaneous genotypic variation. Journal of Proteome Research, 11(5), 3019-3029.

17- Jiao, Z,, Si, X. X., Li, G. K., Zhang, Z. M., & Xu, X. P. (2010). Unintended compositional changes
in transgenic rice seeds (Oryza sativa L.) studied by spectral and chromatographic analysis coupled
with chemometrics methods. Journal of agricultural and food chemistry, 58(3), 1746-1754.

18- Cheng, K. C., Beaulieu, J., lquira, E., Belzile, F. J., Fortin, M. G., & Stromvik, M. V. (2008).
Effect of transgenes on global gene expression in soybean is within the natural range of variation of
conventional cultivars. Journal of agricultural and food chemistry, 56(9), 3057-3067.

19- Batista, R., Martins, 1., Jend, P., Ricardo, C. P., & Oliveira, M. M. (2007). A proteomic study to
identify soya allergens—the human response to transgenic versus non-transgenic soya samples.
International archives of allergy and immunology, 144(1), 29-38.

20- Kusano, M., Baxter, 1., Fukushima, A., Oikawa, A., Okazaki, Y., Nakabayashi, R., ... & Phillips,
J. R. (2015). Assessing metabolomic and chemical diversity of a soybean lineage representing 35
years of breeding. Metabolomics, 11(2), 261-270.

21- Corpillo, D., Gardini, G., Vaira, A. M., Basso, M., Aime, S., Accotto, G. P., & Fasano, M. (2004).
Proteomics as a tool to improve investigation of substantial equivalence in genetically modified
organisms: The case of a virus-resistant tomato. Proteomics, 4(1), 193-200.

22- Di Carli, M., Villani, M. E., Renzone, G., Nardi, L., Pasquo, A., Franconi, R., ... & Desiderio, A.
(2008). Leaf proteome analysis of transgenic plants expressing antiviral antibodies. Journal of
proteome research, 8(2), 838-848.

23- Catchpole, G. S., Beckmann, M., Enot, D. P., Mondhe, M., Zywicki, B., Taylor, J., ... & Fiehn,
O. (2005). Hierarchical metabolomics demonstrates substantial compositional similarity between
genetically modified and conventional potato crops. Proceedings of the National Academy of
Sciences, 102(40), 14458-14462.

24- Bianco, G., Schmitt-Kopplin, P., Crescenzi, A., Comes, S., Kettrup, A., & Cataldi, T. R. (2003).
Evaluation of glycoalkaloids in tubers of genetically modified virus Y-resistant potato plants (var.
Désirée) by non-aqueous capillary electrophoresis coupled with electrospray ionization mass
spectrometry (NACE-ESI-MS). Analytical and bioanalytical chemistry, 375(6), 799-804.

vy


https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.3.6.9
http://journalofbiosafety.ir/article-1-188-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-19 |

[ DOR: 20.1001.1.27170632.1396.10.3.6.9 ]

LAR ¥ 4 jubg\"OJLuic\~ OJ‘QJMJ&\M.AA"

crar

Application of modern technologies in evaluation of genetically modified crops

Maryam Rashidifar?, Masoud Tohidifar*?
1- PhD student of Biotechnology, Faculty of Energy Engineering and New Technology Shahid Beheshti University,
Biotechnology Department, Tehran, Iran
2- Assistant Professor of Biotechnology, Faculty of Energy Engineering and New Technology Shahid Beheshti
University, Tehran, Iran

maryam_rashidifar@yahoo.com

Abstract

Given this fact that conventional crop technology, lonely, cannot feed the immense growing number of
world’ population, the global scientific community agreed on a balanced and simultaneous consumption
of both conventional and biotechnological (GM and non-GMtraits) crop. Although twenty years’
commercialization of biotech crops has confirmed no negative impacts of GM plant on environment and
living organisms, still risk assessments are required. Since the traditional analysis is able to recognize
solely the intended effects, omics approaches are applied to determine the unintended effects. These non-
targeted approaches have become more comprehensive in characterizing the composition and
performance of GM crops and detecting the unintended effects. Therefore, Omics studies would provide
important information for understanding changes in different biological levels after genetic modification
and are important for evaluating biological safety of GM crops.

Keyword: genetically modified crops, biosafety, omics.
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