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IRMM Certified GMO Standards

New GMO Maize Standards (GA21 and NK603) .........
Reliable, certified standards are required for proper identification and
guantification in food and feedstuff. Sigma-Aldrich, through its Fluka
brand, is now presenting new standards for GMO Maize GA21 and NK603,
made of dried flour containing different mass fractions of GMO derived
material.
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e Maize Bt-176 Maximizer®

e Maize Bt-11

e Maize MON 810 YieldGard®
e Soya Roundup Ready®
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Genetically Modified Organisms (GMOs)

To feed a burgeoning world population and concomitantly
increase profits, commercial agriculture continues to ex-
plore the potential benefits of using genetically modified
organisms (GMOs). These benefits include increased crop
yields, resistance to disease and pests, enhanced nutri-

tional value, longer growing seasons and decreased loss
during shipping and storage, among others. GMOs are
also under study as a means to produce pharmaceutical

compounds more economically than classic synthetic means.
However, pressure from commercial agricultural to expand
the use of GMOs must be balanced against consumers’

understandable wariness of GMOs and potential impact
on adjacent organisms. The debate will no doubt con-

tinue into the foreseeable future, and analytical chemis-
try will play a critical role.

GMOs and Analytical Chemistry

In April 2004 new legislation was introduced in Europe
regarding the labeling of genetically modified foods and
feedstuffs. This new legislation requires that even highly
modified foods such as lecithin, starch and oil, as well as
feedstuffs containing GMOs, are labeled clearly as such.
The labeling requirements as well as the need to monitor
levels of GMO spread into adjacent commercial crops and
native species and in the tissues of animals that are raised
on GMO feedstuff required analytical methods that can
determine the content of GMO material in a sample. As

with any analytical method, certified standards are required

for reliable identification and quantification. The arm of the European
Union responsible for developing and producing these standards is
the Institute for Reference Materials and Measurements (IRMM).
According to their website (www.irmm.jrc.be), the mission of the
IRMM is to “promote a common European measurement system in
support of EU policies.” The IRMM provides IRMM, BCR® and ERM®
certified reference materials, for which Sigma-Aldrich is an authorized
distributor.

IRMM Certified Standards for Roundup Ready® Soya Bean
(ERM-BF410)

Developed by Monsanto, Roundup Ready® Soya Bean was introduced
to allow no-till farming by application of their broad-spectrum herbicide,
Roundup® (glyphosate), to kill weeds throughout the growing season.

Sigma-Aldrich offers six certified reference materials (CRM) produced
by the IRMM along with a convenient calibration set. They comprise
non-GMO dried Soya Bean powder containing 0, 0.1, 0.5, 1, 2 and
5% by weight of GMO Roundup Ready® Soya Bean. The non-GMO
raw material is from whole seeds of a non-modified Soya Bean line
(Asgrow?® line A1900). It contains less than 0.03% w/w Roundup

Ready® Soya Bean GMO. The GMO Soya Bean used in these CRMs
is genetically modified Round-up Ready® Soya Bean (Asgrow® line

AG5602 RR). Both are from Monsanto. Homogeneity is assured by
the use of a dry-mixing technique, which also minimizes DNA and

protein degradation during production. The Roundup Ready® Soya

CRMs are provided in glass bottles containing 1 g of dried Soya Bean
powder packed under argon atmosphere.

Table 1 ......... Roundup Ready™ Soya Bean Certified Standards (ERM-BF410)

IRMM Ref. No.
(ERM® Brand)

Cert. Ref. Material

Soya Bean ERM-BF410
Powder Set

Soya Bean Powder ERM-BF410a
Soya Bean Powder SB 0.1 ERM-BF410b
Soya Bean Powder SB 0.5 ERM-BF410c
Soya Bean Powder SB 1 ERM-BF410d
Soya Bean Powder SB 2 ERM-BF410e
Soya Bean Powder SB 5 ERM-BF410f

% w/w GMO* Certified GMO Quantity

Mass Fraction

0% (<0.03%), 0.1%, 0.5%, 1%, 2% 1 set

and 5% GMO RR® Soya Bean (1 gram each)
0% (<0.03%) GMO RR® Soya Bean < 0.3 g GMO/kg 1 gram
0.1% GMO RR® Soya Bean 1.0 g GMO/kg 1 gram
0.5% GMO RR® Soya Bean 5.0 g GMO/kg 1 gram

1% GMO RR® Soya Bean 10.0 g GMO/kg 1 gram

2% GMO RR® Soya Bean 20.0 g GMO/kg 1 gram

5% GMO RR® Soya Bean 50.0 g GMO/kg 1 gram

“ The diluent powder and the 0% standard are nominally <0.03% w/w GMO RR® Soya Bean

Ordering Information

Contact your local office for pricing and ordering
information. For online ordering, please visit
www.sigma-aldrich.com/order

Do you want to know more about the Sigma-Aldrich
products for Plant Biotechnology?
Please visit www.sigma-aldrich.com/plant

Do you want to know more about standards for
food analysis?
Please visit www.sigma-aldrich.com/food_analysis

Contact
For more information, please feel free to contact us:

Kurt Vorburger, PhD

Manager for Innovation and Product Management
Fluka and Riedel-de Haén

Phone: ++41817552679

E-mail: kvorburger@sial.com
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Picture ......... Maize

IRMM Certified Standards for Maize Bt-11, Maize
Bt-176, Maize MON 810, Maize GA21 and Maize NK603
(ERM-BF411, 412 and 413, and ERM-BF414 and 415)
Maize (corn) is one of the world’s most widely produced
crops. It is used as animal feedstuff, and is a raw materi-
al for the manufacture of starch and ultimately sweeten-
ers, syrups and fermentation products, including ethanol.
Maize oil is extracted from the germ of the corn kernel.
One of the agricultural challenges to Maize production
is crop damage from insects, most notably the corn borer.
Maize Bt-11, Bt-176 (both from Syngenta), and Maize
MON 810 (from Monsanto) have been genetically modi-
fied to contain the Cry1Ab gene from Bacillus thuringi-
ensis. Insertion of this bacterial gene gives the plant the
ability to produce Bt protein, an insecticide with particu-
lar toxicity to corn borers. In 2004, the EU has approved
the Roundup Ready Maize NK603 (glyphosate-tolerant)

Table 2 ......... Maize Bt-176 Certified Standards (ERM-BF411)

Cert. Ref. Material IRMM Ref. No.

(ERM® Brand)

GMO Maize Bt-176 ERM-BF411
Powder Set

GMO Maize Bt-176 ERM-BF411a
GMO Maize Bt-176 ERM-BF411b
GMO Maize Bt-176 ERM-BF411c
GMO Maize Bt-176 ERM-BF411d
GMO Maize Bt-176 ERM-BF411e
GMO Maize Bt-176 ERM-BF411f

from Monsanto. The authorization for the glyphosate-tolerant Maize
GA21, also by Monsanto, is still pending.

Sigma-Aldrich offers six certified reference materials (CRM) produced
by the IRMM, along with a convenient calibration set for each Maize
variety. The standards comprise non-GMO dried Maize powder con-
taining 0, 0.1, 0.5, 1, 2 and 5% by weight of the three different GMO
Maize varieties. The non-GMO raw material is from whole kernels of
a non-modified Maize line. Content of GMO Maize contained in the
diluent (and the 0% standard) appears in the tables below. Homo-
geneity is assured by the use of a dry-mixing technique, which also
minimizes DNA and protein degradation during production. The GMO
Maize CRMs are provided in glass bottles containing 1 g of dried Maize
powder packed under argon atmosphere.

EMR® is a registered trademark of the European Commission. Maximizer®,
YieldGard® and Roundup Ready® are registered trademarks of Monsanto.

% w/w GMO* Certified GMO Quantity

Mass Fraction

0%, 0.1%, 0.5%, 1%, 2% and 5% 1 set
GMO Maize Bt-176 (1 gram each)
0% (<0.014%) GMO Maize Bt-176 < 0.14 g GMO/kg 1 gram

0.1% GMO Maize Bt-176 1.0 g GMO/kg 1 gram
0.5% GMO Maize Bt-176 5.0 g GMO/kg 1 gram
1% GMO Maize Bt-176 10.0 g GMO/kg 1 gram
2% GMO Maize Bt-176 20.0 g GMO/kg 1 gram
5% GMO Maize Bt-176 50.0 g GMO/kg 1 gram

* The diluent powder and the 0% standard are <0.014% w/w GMO Maize Bt-176
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Table 3 ......... Maize Bt-11 Certified Standards (ERM-BF412)

Cert. Ref. Material IRMM Ref. No.

(ERM® Brand)

GMO Maize Bt-11 ERM-BF412
Powder Set

GMO Maize Bt-11 ERM-BF412a
GMO Maize Bt-11 ERM-BF412b
GMO Maize Bt-11 ERM-BF412c
GMO Maize Bt-11 ERM-BF412d
GMO Maize Bt-11 ERM-BF412e
GMO Maize Bt-11 ERM-BF412f

* The diluent powder and the 0% standard are <0.012% w/w GMO Maize Bt-11

Table 4 ......... Maize MON 810 Certified Standards (ERM-BF413)

Cert. Ref. Material IRMM Ref. No.

(ERM® Brand)

GMO Maize MON 810 ERM-BF413
Powder Set

GMO Maize MON 810 ERM-BF413a
GMO Maize MON 810 ERM-BF413b
GMO Maize MON 810 ERM-BF413c
GMO Maize MON 810 ERM-BF413d
GMO Maize MON 810 ERM-BF413e
GMO Maize MON 810 ERM-BF413f

% w/w GMO*

0%, 0.1%, 0.5%, 1%, 2% and 5%
GMO Maize Bt-11

0% (<0.02%) GMO Maize Bt-11
0.098% GMO Maize Bt-11

0.49% GMO Maize Bt-11

0.98% GMO Maize Bt-11

1.96% GMO Maize Bt-11

4.89% GMO Maize Bt-11

% w/w GMO*

0%, 0.1%, 0.5%, 1%, 2% and 5%
GMO Maize MON 810

0% (<0.02%) GMO Maize MON 810
0.1% GMO Maize MON 810

0.5% GMO Maize MON 810

1% GMO Maize MON 810

2% GMO Maize MON 810

5% GMO Maize MON 810

* The diluent powder and the 0% standard are <0.02% w/w GMO Maize MON 810

Table 5 ......... GMO Maize GA21 Certified Standards (ERM-BF414)

Cert. Ref. Material IRMM Ref. No.

(ERM® Brand)

Maize GA21 ERM-BF414

Powder Set

Maize GA21 ERM-BF414a
Maize GA21 ERM-BF414b
Maize GA21 ERM-BF414c
Maize GA21 ERM-BF414d
Maize GA21 ERM-BF414e
Maize GA21 ERM-BF414f

“ The diluent powder and the 0% standard are <0.08% w/w GMO Maize GA21

Table 6 ......... GMO Maize NK603 Certified Standards (ERM-BF415)

Cert. Ref. Material IRMM Ref. No.

(ERM® Brand)

Maize NK603 ERM-BF415
Powder Set

Maize NK603 ERM-BF415a
Maize NK603 ERM-BF415b
Maize NK603 ERM-BF415c
Maize NK603 ERM-BF415d
Maize NK603 ERM-BF415e
Maize NK603 ERM-BF415f

“ The diluent powder and the 0% standard are <0.04% w/w GMO Maize NK603

% w/w GMO*

0%, 0.1%, 0.5%, 1%, 1.7%, 4.3%
GMO Maize GA21

0% (<0.08%) GMO Maize GA21
0.1% GMO Maize GA21

0.49% GMO Maize GA21

0.99% GMO Maize GA21

1.72% GMO Maize GA21

4.29% GMO Maize GA21

% w/w GMO*

0%, 0.1%, 0.5%, 1%, 2%, 5%
GMO Maize NK603

0% (<0.04%) GMO Maize NK603
0.1% GMO Maize NK603

0.49% GMO Maize NK603
0.98% GMO Maize NK603
1.96% GMO Maize NK603
4.91% GMO Maize NK603

Certified GMO
Mass Fraction

<0.12 g GMO/Kg
0.98 g GMO/kg
4.9 g GMO/kg
9.8 g GMO/kg
19.6 g GMO/kg
48.9 g GMO/kg

Certified GMO
Mass Fraction

< 0.2 g GMO/kg
1.0 g GMO/kg
5.0 g GMO/kg
10.0 g GMO/kg
20.0 g GMO/kg
50.0 g GMO/kg

Certified GMO
Mass Fraction

0.8 g GMO/kg
1.0 g GMO/kg
4.9 g GMO/kg
9.9 g GMO/kg
17.2 g GMO/kg
42.9 g GMO/kg

Certified GMO
Mass Fraction

0.4 g GMO/kg
1.0 g GMO/kg
4.9 g GMO/kg
9.8 g GMO/kg
19.6 g GMO/kg
49.1 g GMO/kg

Quantity

1 set

(1 gram each)
1 gram

1 gram

1 gram

1 gram

1 gram

1 gram

Quantity

1 set

(1 gram each)
1 gram

1 gram

1 gram

1 gram

1 gram

1 gram

Quantity

1 set

(1 gram each)
1 gram

1 gram

1 gram

1 gram

1 gram

1 gram

Quantity

1 set

(1 gram each)
1 gram

1 gram

1 gram

1 gram

1 gram

1 gram
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Your Sigma-Aldrich Service Partners

Official Distributor of IRMM Standards

Europe

.. Austria Wien
Tel. 01-605 81 10
Fax 01-605 81 20
E-mail: sigma@sigma.co.at

.. Belgium/Luxembourg Bornem
Free Tel. 0800 147 47
Free Fax 0800 147 45
E-mail: becustsv@europe.sial.com

.. Czech Republic Praha
Tel. 246 003 251
Fax 246 003 291
E-mail: CZECustSV@europe.sial.com

.. Denmark Brgndby
Tel. 4356 59 10
Fax 43 56 59 05
E-mail: denorder@europe.sial.com

.. Finland Helsinki
Tel. 09-350 9250
Fax 09-350 92555
E-mail: finorder@europe.sial.com

.. France St. Quentin Fallavier
Tél. 0800 21 1408 (appel gratuit)
Fax 0800 03 1052 (appel gratuit)
E-mail: fradvsv@europe.sial.com

.. Germany Taufkirchen
Free Tel. 0800 51 55 000
Free Fax 0800 64 90 000
E-mail: deorders@europe.sial.com

.. Greece llioupoli, Athens
Tel. 210-994 8010
Fax 210-994 3831
E-mail: GRCustSV@europe.sial.com

.. Hungary Budapest
Tel. (06-1) 269-6474
Fax (06-1) 235-9068
Email: info@sigma.sial.hu

.. Ireland Dublin
Tel. 01-404-1900
Fax 01-404-1910
E-mail: EICustsv@europe.sial.com

.. Israel Rehovot

Tel. 08-9484-222
Fax 08-9484-200
E-mail: sigisr@sigma.co.il

.. Italy Milano

Tel. 02-33417-310
Fax 02-38010-737
E-mail: itorder@europe.sial.com

.. Norway Oslo

Tel. 23 17 60 00
Fax23 1760 10
E-mail: nororder@sial.com

.. Poland Poznan

Tel. 061-829 01 00
Fax 061-829 01 20
E-mail: plcustsv@europe.sial.com

.. Portugal Sintra

Tel. 800 20 21 80 (Gratuito)
Fax 800 20 21 78 (Gratuito)
E-mail: poorders@europe.sial.com

.. Spain Tres Cantos, Madrid

Tel. 900 10 13 76 (Gratuito)
Fax 900 10 20 28 (Gratuito)
E-mail: esorders@europe.sial.com

.. Sweden Stockholm

Tel. 020-35 05 10
Fax 020-35 25 22
E-mail: sweorder@europe.sial.com

.. Switzerland Buchs

Free Tel. 0800 80 00 80
Free Fax 0800 80 00 81
E-mail: Fluka@sial.com

.. The Netherlands Zwijndrecht

Free Tel. 0800 022 9088
Free Fax 0800 022 9089
Email: nlcustsv@europe.sial.com

.. United Kingdom Gillingham

Free Tel. 0800 717181
Free Fax 0800 378785
E-mail: ukcustsv@europe.sial.com

America

.. Canada Oakville

Free Tel. 1-800-565-1400
Free Fax 1-800-265-3858
E-mail: canada@sial.com

.. USA St. Louis, MO

Toll Free 800 325 3010
Free Fax 800 325 5022
E-mail: custserv@sial.com

Oceania

.. Australia Castle Hill

Free Tel. 1800 800 097
Free Fax 1800 800 096
E-mail: ausmail@sial.com

.. New Zealand Castle Hill

Free Tel. 0800 936 666
Free Fax 0800 937 777
E-mail: ausmail@sial.com

Africa

.. South Africa Johannesburg

Tel. 011-979 1188
Fax 011-979 1119
E-mail: rsa@sial.com
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