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1. Introduction
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Analytical Evaluation of Plant Genetic Resources %= ) K|
and Breeding Material ey et e o

As part of the German Federal Ministry of Food and Agriculture, one of our
tasks is to evaluate genetic resources with special focus on those substances
related to health, flavour quality and possible use in bio-economy

O support of breeding programmes by providing efficient analytical methods
for selection o fhigiquality single plantsi

O development of rapid methods for process and quality control purposes
(e.g. for food and pharmaceutical industry)
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Applicationof Vibrational Spectroscopylechniques
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TechniquesNIRS, AFRS, Ramamicro-IR and
e Mmicro-Ramanmaging HyperspectraNIRimaging
Includingportable IR and Ramanstruments

Breeding characterizatiorof wild speciegbiodiversity),
e efficientselectionof high-quality singleplants high-throughput
methods

Cultivation predictionof optimalharvesttime,
e identificationof pestinfectionand nutritionalstate (e.g. P, N),
Influencesof droughtstress

Plantprotection: detectionof pesticides??
changesn plantmetabolite profile after applicationof pesticides?
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Infrared and Raman Instruments Qj Ki

> mobile Raman,
Lab FIIR / Imaging 1064nm
(microscopé

mobile ATR FIR

mobile NIR
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Lab Raman, 1064m

mobile Raman, 532/106dm
or 785/1064nm
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Special Advantages of Vibrational Spectroscopic %5 K| |
Mapping and Imaging Techniques
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® Rapidevaluationof substancerelatedbiodiversityof wild
andculturedspecieqincludingmetabolomeprofiling)

e Study ofphysiologicaprocesses Vivingd  LJfisbugoin
the cellularlevel

® Valuablaenformationsregardingprocessibilityof plantmaterials
(distribution of valuablecomponents efficiencyof extraction
processeXx U
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2. GeneticResources /
PlantBreeding
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NIRS Calibration Development for Prediction Qéj Ki

of Fennel Essential Oil Content in Fruits
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Fennel(Foeniculum vulgaréMill.) ¢ Evaluation of

chemotypes applying ATHR spectroscopy

EstragoleType
51 % Estragole

26 % Fenchone M\O\/\
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Fennel chemotypes

PC1

Asarone-Type @‘
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PiperitenonoxideType

47 % Limonene
29 % Piperitenonoxide

67 %gAsarone
9 % Fenchone
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Anethole-Type,

bitter fennel

54 %t-Anethole
25 % Fenchone

AnetholeType,

sweetfennel
75 %t-Anethol
8 %Fenchone

Gudi et al., J Agr Food Chem 62, 2014, 3537-3547
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Discrimination of fennel chemotypes applying i § Ki
ATRIR and Raman methods <)
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Discrimination of sweet and bitter fennel fruits

applying ATRR-Spectroscopy

Composition of essential fennel oll
according to European Pharmacopeia:

Absorption

Bitter fennel:
trans-Anethole up to ~ 60 %

Fenchoneup to 25 % Fenchone > Anethol OCHs
CH; |
N
Sweet fennel: O HsC
trans-Anethole > 80 % CHs
Fenchone <15 % CH; Ldas ¥ WMloiX
cv. Feniks
sweet fenne
[ [ [ [ \ \
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cv. Berfena
bitter fennel

17

wavenumber cmt
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Determination of Quality Parameters in Chamon ‘Q_ o Ki
applying NIRS ?',
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Parameter Range R? SECV | Referencemethod

essential oil 0.047 0.94 0.97 0.07 | hydrodistillation

(mL/10049)

bisabolol 0.0531 0.505 0.95 0.07 | GC,isooctaneextract

(mL/100 g)

matricin 2.031 8.11 0.98 0.35 | HPLC,dichloro-

(mg/qg) methandg methanol
extract(1:2)

cis-spiroether 0.21371 0.763  0.99 0.03 | GC,isooctanextract

(mL/100 g)
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FT-Raman Measurements of Chamomile Oill “A . B
< J Ki
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FTFRaman Measurements of Thyme Ol ‘__ 174

p-cymene
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Discriminationof Lavandulaangustifoliaand

L. latifolia applyingRamanSpectroscopy
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A: L. angustifolia
Linalyl acetate: 11.5 %
Linalool: 21.8 %
1,8Cineole: 7.1 %
Camphor: 1.1 %

B: L. latifolia
Linalyl acetate 0.7 %
Linalool: 9.5 %
1,8Cineole: 40.8 %
Camphor: 11.0 %

C:1,8Cineole



Quantification of Linalool and Linalyl acetate ‘.§£,- 1€ 5

Vorhersage vs Wahr / Linalyl tat [GC- Flach

Linalool: 30-35 %

Linalyl acetate: 30-40 %

cis-Ocimen: 5-9 %

trans-Ocimen: 3-5 %

Cineole: < 1%

Terpinene-4-ol: 3-4 %

Camphor: < 0.4 %

%] / Kreuzvalidierung
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In Lavender Oil applying ATR-IR Spectroscopy ¥ Puuiuskimnstn

Vorhersage vs Wahr / Linalool [GC- Flachen %] / Kreuzvalidierung

R? = 99,60
RMSECV = 0,53
RPD = 15,8

T
225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 BOS

Rang: 6  R*=996 RMSECY=0528  Bias: -0.00623 RPC: 158
“alidation Mo 3+ Lavanduladle_1.Abl.g2
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Characterization of different Basil Chemotype §j KI

Jullus Kuhn Ins tltut

applying ATRR b b i

MethylcinnamateType
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Cluster Analysis ofloverSamples (MIR)
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Non-targeted Analysisof RedCloverSamplesy NIRS “-/gj K i
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Resultdrom NIRSlusteranalysis

A Maininfluenceon metabolite profile is causedby harvestyear
A only smallinfluenceof geneticbackgrounddifferent genotypesor cultivarg
A mechanicstressk 2 S &atdaiy significantinfluenceon metabolicprofile

Allresultswere confirmedby HPLGlata of isoflavoneand phenolacids
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