N

eTaa

concentration of the phytochemical compounds
in exposed and unexposed plants were
compared.

In spite of the fact that the modes of action of
the herbicides was different, a similar biomarker
pattern was detected.

The biomarker pattern is correlated to the

The herbicides used for the study were:

« Boxer EC(Syngenta Crop Protection A/S)
(prosulfocarb)= PRO

« Stomp (BASF) (pendimethalin) = PEN

« Primera Super (Bayer CropScience)
(fenoxaprop-p-ethyl) = FEN

Cultivation & Exposure

The plants were cultivated in the greenhouse.
At a growth stage of 4-5 leaves and 1-2 tillers,
the plants were exposed with 50% of
recommended field dose of the herbicide. The
plants were harvested 14 days after exposure.
Immediately after harvest the plants were
frozen and freeze-dried

Apera spica-venti

National Environmental Research Instutute
Danish Institute of Agricultural Sciences
Hobro - Aalborg Union of Danish Farmers Union

« Hussar OD (Bayer CropScience)
(iodosulfuron) = I0D /Boxer

+ Monitor (Monsa rop Science Denmark A/S)
(sulfosulfuron) = SUL

* Roundup Bio (Monsanto Crop Science
Denmark A/S) (glyphosate) = GLY

effects i.e. reduction in biomass and can
therefore be used to forecast herbicide efficacy
in the field shortly after spraying.

HPTLC

Stationary phase/Solvent/Derivatisation
reagent

The National Environmental Research
Institute (NERI) is affiliated to the
Danish Ministry of the Environment
NERI objective is to provide a sound
and informed scientific basis on which
decisions relating to the environment
can be made at political, administrative
and commercial levels.

HPTLC plate
System 5:

Amino acids

a: Leu, b: Val,

c: Phe, d: Tyr,

e: Pro, f: Ala,

g: Thr, h: Gly,

i: GIn, j: His (grey),
k: Lys,

I: unidentifed

System 1: 47/49% 1-propanol+
0.024M Na,CO, /A

System 2: 86/69% 1-propanol+

National Environmental Research Advanced

Institute (NERT)

Dept. of Terrestrial Ecology
Vejlsgvej 25, P.O. Box 314,
DK-8600 Silkeborg,

TIf.: +45 89 20 14 00

Fax: +45 89 20 14 14
www.dmu.dk

The Danish Institute of Agricultural
Science (DIAS) is affiliated to the Danish
Ministry of Food, Agriculture and

Fisheries.

DIAS objective is through research to
generate new knowledge concerning the
production and quality of vegetable
foodstuffs, animal production and

agricultural engineering.

Danish Institute of Agricultural Science
Dept. of Integrated Pest Management,

Flakkebjerg

DK-4200 Slagelse
Tel.: +45 89 99 35 00
Fax: +45 89 99 35 01
www.djf.dk

Hobro - Aalborg Union of Danish
Farmers (HAUDF) is a Union of farmers
from Hobro and Aalborg and it is a part
of the Danish Agricultural Advisory

Service.

HAUDF objective is to advice the
farmers optimising the production.
HAUDF handles the farmer’s commercial

political interests.

Hobro - Aalborg Union of Danish

Farmers

Horsgvej 11

DK-9500 Hobro

Tel.: +45 96 57 68 00
Fax: +45 96 57 68 88
www.hobro-landbo.dk

1-propanol+0.024M Na,CO,/B
System 3: 47/ 40% 1-butanol+
10% acetic acid (upper phase)/C
System 4: 52/49% 1-propanol+ 5.6% NH,/n.d.
System 5: 92/69%1-propanol+0.024M Na,CO,
/D
System 6: 52/67% 1-butanol + 17% formic
acid/D
Stationary phase:
52: Merck 1.05552, Cellulose (TLC)
92: Merck 1.6092, Cellulose (HPTLC)
47: Merck 1.05547, Silica Gel (HPTLC)
86: Merck 1.05586, LiCrospher Si 60
Fo54s (HPTLC)
Derivatisation reagents:
A: 2-aminoethyl diphenylborinat +
polyethylenglycole 4000
(phenolic compounds)
B: Vanillin and sulfuric acid
(carbohydrates & related compounds)
C: Anisaldehyde + sulfuric acid
(carbohydrates & related compounds)
D: Ninhydrine + copper sulphate
(amino acids)
n.d.: no derivatisation (UV-254 & 366 nm)
(natural fluorescence compounds)

Results/Conclusion

A common biomarker pattern of 10 different
compounds with a content higher/lower than
25% was detected in Apera spica-venti
exposed to the 6 different herbicides.

International patent

application/Reference

Ravn, 2000: International PCT patent
application:*An assay method and kit for testing
biological material for exposure to stress using
biomarkers” (WO 01/92879 A1,
PCT/DK01/00377)

Ravn, H.W.; Hjorth, M., Lauridsen, L.,Kudsk, P.,
Mathiassen, S.K., Mondolot, L (2005). New
Phytochemical Screening Method for Biomarkers
in Plants Exposed to Herbicides. Bull. Environ.
Contam. Toxicol., 75, 236-245.

HPTLC CAMAG
equipment for
quantification

Grey double arrows

Control Exposed indicate biomarkers.

Biomarker in per cent of the content (exposed minus

control)(positive values = blue;negative values = recn)

FEN GLY IOD SUL PRO PEN
[

Rf-value/colour/system
0.75 +/- 0.00/0range/1

0.07 +/- 0.01/black/2

0.13 +/- 0.01/black/2

0.17 +/- 0.01/black/2

0.22 +/- 0.01/black/2

0.26 +/- 0.00/orange/2

0.28 +/- 0.01/black/2

0.32 +/- 0.01/black/2

0.36 +/- 0.01/black/2

0.37 +/- 0.00/violet/3

0.47 +/- 0.00/black/3

0.60 +/- 0.00/violet/3

0.79 +/- 0.00/black/3

0.86 +/- 0.00/black/3

0.20 +/- 0.00/ 14
0.30 +/- 0.00/yellow-blue/4
0.35 +/- 0.00/ 14 Unidentified
0.15 +/- 0.00/violet/5 Unidentified
0.25 +/- 0.00/red/5 Glycine
0.40 +/- 0.00/violet/5* Unidentified
0.45 +/- 0.00/ /5 Prolin

0.50 +/- 0.00/red/5 Methionine
0.65 +/- 0.00/red/5 Isoleucine
0.25 +/- 0.00/red/6 Glycine
0.30 +/- 0.00/violet/6 Unidentified
0.45 +/- 0.00/ 16 Prolin

0.60 +/- 0.00/red/6 Methionine
0.65 +/- 0.00/violet/6 Tyrosine
0.75 +/- 0.00/red/6 Isoleucine
*no derivatisation detection in UV-light 366 nm

Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified

Biomarker
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