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Green tea Is one of the most
commonly consumed beverages
worldwide and is claimed to
POssess numerous health-
protective qualities.




Metabolomic
study of
green tea

LC/HRMS

aims to correlate changes in the
chemical profile of a sample with
a corresponding shift in
macroscopic phenotype
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LC/ESI/HRMS

2270 marker ions

Non-targeted
analysis 2o ldentfied compound

Kellogg et al. DOI: 10.1021/acs.jnatprod.6bo1156 Anneli Kruve 21.05.2019



QUALITATIVE QUANTITATIVE

stop after identification purchase or synthesize the
standard substances
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Quantification

Preliminary assignment
with non-targeted LC/HRMS

Standard substances

were available for 14 compounds

Quantification possible

with calibration graph method



Acridine

AN

Diphenyl phthalate
Methiocarb /
\ - Ampicillin
AMPA | Ziram /
/ Triallate \
m/z
150 250 350

Mixture of seven compounds at equal concentrations.



Climbing the way to quantitative
non-targeted analysis

Anneli Kruve 21.05.2019



lonization efficiency

for ESI source



lonization efficiency

RELATIVE MEASUREMENTS

Flow Injections Calibration graph Calculation
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Kruve et al. DOI: 10.1021/ac404066V
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Compound structure
hydrophobicity, basicity/acidity

Instrument

efficiency

IS AFFECTED BY
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Structure

Hydrophobicity

affinity for the droplets surface

Acidity/Basicity

protonation/deprotonation in the solution

Interplay between properties

no single ESI mechanism
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Structure

Hydrophobicity

affinity for the droplets surface

Acidity/Basicity

protonation/deprotonation in the solution

Interplay between properties

no single ESI mechanism
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Structure

Hydrophobicity

affinity for the droplets surface

Acidity/Basicity

protonation/deprotonation in the solution

Interplay between properties

no single ESI mechanism



= 4.0
= 35

1~ .
P A “Rhesd o X

L/ =~ ¢ ~ ©
*«F/L A \_ﬁ_: ch@ o 3.0 3.0 * OCH;
SR ©¢© 320 ° 0

. S o P

0.0 1.0
0 50 100 1.0 36 550 /0 Q90 110 2.0 3.0 4.0 5.0
7% MeCN e agqueous phase pH agueous phase pH

Organic modifier pH Additive type
higher organic modifier change in ionization same pH, different buffer:
content increases ionization efficiency >1000x 20 to 50x different
efficiency by >10x lonization efficiencies

Liigand et al. DOI: 10.1007/513361-014-0969-X .
Liignad et al. DOI: 10.1007/513361-016-1563-1 Anneli Kruve 21.05.2019
Ojakivi et al. DOI: 10.1002/slct.2017022609.



DIFFERENT IONIZATION

INSTRUMENTS EFFICIENCY
7 different instruments order of compounds is similar
5 vendors good correlation
4 countries
6.0
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4.0 [riethylamine
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Liigand et al. DOI: 10.1007/513361-015-1219-6
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BIOLOGICAL SAMPLES

order of compounds Is the same
good correlation

Liignad et al. DOI: 10.1016/j.aca.2018.05.072



Modelling

bringing previous knowledge together



Solvent

M()delling ()f CLC/ESI/MS ) Structure
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Testing different algorithms
, '
TRAINING & VALIDATION k Random forest regression
v
different machine learning [ 100 trees 450(+)(145(—) descriptors ]
approaches tested [ Model

Liignad et al. submitted for publication
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ESI-

1286 data points
101 small molecules

33 eluent compositions

MeCN/MeOH 0 - 100%
pH =20 -10.7

Average prediction error
Training set 2.0x

Test set 2.3%

Liignad et al. submitted for publication
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Concentrations

application for green tea



How to use it for quantification?

Step 1 Step 2 Step 3

predict ionization efficiencies transfer to specific setup calculate

Liignad et al. submitted for publication Anneli Kruve 21.05.2019



(1) SMILES for identified
compounds

(2) 5-6 compounds with
Known concentration

(3) gradient parameters
READY..SET..GO

How does
1t work in
practice?



(1) SMILES for identified
compounds

(2) 5-6 compounds with
Known concentration

(3) gradient parameters
READY..SET..GO

Quantem

ANALYTICS
quantem.co

LC/MS web-app

pH

Solvents

Solvent A

Solvent B

Gradient

T (min) A %

Add Row
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sample - Excel

Insert Page Layout Formulas Review View  Tell me what you want to do... Anneli Kruve 8_ Share
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1 Compound SMILES Retention tin Peak Area concentration
2 |CC1=C[N=C(N=C10C(=0)N(C)C)N 1.771 7.42E+08
3 |CNIC|=C{C(=N1)Cl)C{=0)OC)5({=C 4.982 1.01E+08
4 |CCOP{=S){OCC)SCN1C2=C|C=C|C 6.041 1.66E+07
5 [COP{=0){0C)OC1=CC=C[C=C1)[N 3.492 6.16E+07
6 |CCOP(=0){0CC)OP(=0)({0CC)ocH 3.171 1.25E+08
7 |COP{=0){N)sC 0.877 6.22E+06 3.55E-06
8 |CCCCN(CCCC)SN(C)C(=0)0C1=CC 7.622 2.88E+07 2.63E-07
9 |CCCCC(CN1C=NC=N1)(C2=C[C=C| 5.263 3.03E+07 1.60E-06
10 | CCC1=CC=CC[=C1N([COCC)C(=0)C =.371 9.36E+H06 1.86E-06
11 | COC[{=0)N(C1=CC=CC=C1COC2=h 5.917 1.16E+08 1.29E-06
12 |
13
. W al 14
(1) SMILES for identified n —
16
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18
: 19|
(2) 5-6 compounds with
21
0 22
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24 | I
(3) gradient parameters 2
26 |
27 |
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29
30
31
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(1) SMILES for identified
compounds

(2) 5-6 compounds with
Known concentration

(3) gradient parameters
READY..SET..GO

Quantem

ANALYTICS
quantem.co

LL/IVI> web-app

nput file

Upload a CSV file  sample.csv Browse

pH

Solvents

Solvent A

Formic acid

Solvent B

Gradient
T (min) A % B %

Add Row




(1) SMILES for identified
compounds

(2) 5-6 compounds with
Known concentration

(3) gradient parameters
READY..SET..GO

Quantem

ANALYTICS
quantem.co

Results

Download results

Substance Concentration

CC1=C{N=C{N=C10C[=0)N[C)CINC)C
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2.36e-05
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1.29e-06&
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Prediction for
green tea

Measurements
UNCG (USA) In 2017

Calculations
UT (Estonia) in late 2018

Liignad et al. submitted for publication
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error was >

1.7

predicted concentration

of quercetin 0.8 umol/L

the confidence interval
0.5to1.4 umol/L




Can the predicted concentrations reveal anything about different tea samples?
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Tea sample
=== 3-0-(3-0-methylgalloyl) epigallocatechin === apigenin glycoside === caffeoylquinic acid
=== apicatechin 3,5-digallate === quinic acid

Indeed, we can identify the non-green tea samples!



Pesticides In cereals

EU.
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More than 1000 pest

Anneli Kruve 21.05.2019



Cereal
samples

PESTICIDES AND MYCOTOXINS

35 compounds & 6 transformation
compounds

3.6 nM to 0.35 mM

oat, barley, rye, wheat, rice, maize




Cereal
samples

PESTICIDES AND MYCOTOXINS

2233 data points
average prediction error 5X.

Wang et al. submitted for publication
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7outof 10 9 out of 10

prediction error <5X. prediction error <10X.



What can we see now?

Anneli Kruve 21.05.2019



Quantitative results

What does the
future hold for
non-targeted s
analysis?

@ Retrospective analysis
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