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Introduction

Non-target screening (NTS) is a comprehensive analytical strategy which
offers analysis of a wide range of complex samples containing organic
molecules. Although NTS can detect a wide range of different organic
compounds, the sample composition can be a challenge for the analysis.
In that instance, RPLC-HILIC and SFC (polarity-extended
chromatographic techniques) are often used for the separation of
samples with non-polar, polar and/or very polar compounds.?3 The
analysis of highly polar compounds is extremely difficult in samples high
in inorganic salts due to negative effects in chromatography and mass
spectrometric detection. Thus, sample preparation techniques are
needed to remove salts from the solution without loss of polar organic
molecules.

As part of the research project RIKovery (supported by the German
Federal Ministry of Education and Research), samples with Sodium
Chloride content up to 25 % were analyzed by NTS. Some of the samples
are expected to contain phenolic compounds and will be treated with
advanced oxidation processes. Therefore, the presence of polar and
very polar molecules in the samples is very likely. The contained salts
are not suitable for direct chromatographic separation and mass
spectrometric analysis. Thus, a pre-treatment step of the sample is
required. It should be capable of removing inorganic salts like Sodium
Chloride but also show high recovery rates for polar and very polar
organic compounds.

In this technical note, the use of solid phase extraction (SPE) for the
removal of Sodium Chloride from aqueous samples was investigated.
Four different SPE phases were tested, and SFC-UV was applied for polar
molecule analysis.

Sample Preparation

_ 200 mg /3 mL 500 mg / 6 mL

Sample Pre- Sample solutions containing 0, 1, 5, 10, 15, 20, and 25 % Sodium
treatment: Chloride were spiked with 100 mg/L each of the seven highly
polar compounds described in Table 1
Condition: Strata™ C18-E (8B-S001-FBJ), Strata C18-E (8B-S001-HCH),
Strata CN (8B-S007-FBlJ), Strata CN (8B-S007-HCH),
Strata-X 33 pm (8B-S100-FBJ), Strata-X 33 um (8B-S100-
and Strata-X PRO (8B-S536- HCH), and Strata-X PRO (8B-
FBJ) 3 mL tubes with 1 wash $536-HCH) 6 mL tubes with 1
of 3 mL Methanol wash of 6 mL Methanol
Equilibrate: Tubes with 1 wash of 3 mL Tubes with 1 wash of 6 mL
Water Water
Load: 3 mL sample 6 mL sample
Wash: Tubes with 3 washes of 3 mL Tubes with 3 washes of 6 mL

Water Water

Tubes on -10 to -20 kPa
vacuum for 5 min

Dry: Tubes on -10 to -20 kPa
vacuum for 2.5 min

With 2 washes of 3.0 mL
Methanol / Water (80:20, v/v)

With 2 washes of 1.5 mL
Methanol / Water (80:20, v/v)

Elute:
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Colorimetric Chloride Test

The Sodium Chloride content in SPE treated samples was determined
using a colorimetric test based on Mercury (I1) Thiocyanate and its
reaction with Chloride. In the presence of Chloride, Iron (Ill) Thiocyanate
is formed and results in a red color. The chloride concentration is
determined semi-quantitatively through visual comparison of the color
of the reaction solution with a reference. The influence of Methanol on
the reaction was evaluated measuring different Sodium Chloride
concentrations in Methanol / Water (80:20, v/v). For the determination
of Sodium Chloride concentrations in SPE eluates, the solutions were
compared visually with a 0.1 g/L Sodium Chloride solution in Methanol /
Water (80:20, v/v).

SFC Conditions

Column: 3 um HILIC
Dimensions: 150 x 3.0 mm

Mobile Phase: A: CO,
B: Methanol + 20 MM Ammonium Acetate

Gradient: Time (min) %8B

0 5
1 5
7 60
11 60
111 5
12 5
13 5

Flow Rate: 2.0 mL/min
Injection Volume: 10 pL
Temperature: 40 °C
Detection: UV @ 210 nm
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Table 1. Applied Compounds with Study Relevant Information.

Retention Time

Analytes (min)

logD (pH 7)

2-Aminobenzoic Acid (2-AB) 4.5 -0.8
Vanillic Acid (VAN) 4.7 -1.6

Syringic Acid (SYR) 4.9 -1.9
3-Hydroxybenzoic Acid (3- HB) 5.7 -1.7
Maleic Acid (Mal) 6.5 -4.8
3,5-Dihydroxybenzoic Acid (3,5-DHB) 7.9 -2.1
2,5-Dihydroxybenzoic Acid (2,5-DHB) 9.0 -1.8

thttps://water.for-ident.org and https://pubchem.ncbi.nlm.nih.gov/

Results and Discussion

The seven compounds (with logD values in the range from -0.8 to -4.8; details
see Table 1) were separated well with high k values and baseline separation
(Figure 1) using SFC. Consequently, RTs were observed with relative standard
deviations in the calibration measurements below 0.7 % over the total study
period. The compounds in real samples (following the desalting step) behaved
the same. Further, the compounds could be monitored with robust UV
detection at 210 nm wavelength. The recovery studies for the applied
compounds were performed in a calibration range. The relative standard
deviations of the signal area were 1 % (Mal and 3,5-DHB), 3 % (2-AB and 2,5-
DHB), 6 % (3-HB), or 9 % (VAN and SYR) in the lowest concentration, and below
4 % at the higher concentrations. The linearity of the six UV values of each
compound calibration was given with R? values better then 0.999 (only 2-AB
with 0.998). Thus, the analysis and calibration were robust and reproducible
and further used for the recovery study.

Next, desalting was done using SPE on the reference standards and various
concentrations of Sodium Chloride. The resulting eluates were analyzed with
the validated quantitation method for recovery rates if the salt content was
below 0.1 g/L. This was determined by comparing the results of the
colorimetric assay of the eluates with a 0.1 g/L solution (Figure 2). The
desalting procedure was applied to all four SPE phases. All could reduce the
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salt content below 0.1 g/L (Table 2). The Strata™ CN SPE phase, in both tube
sizes, could not desalt the 25 % Sodium Chloride containing solution below the

effectively needed value. Thus, this solution was not considered in the study
further on.

The recoveries of studied analytes in desalted eluates were determined by SFC-
UV analyses as described above. Figures 3 and 4 represent the detailed
recoveries (with standard deviation by triplicates) of all organic molecules in
several salty solutions in both SPE tube sizes. Strata-X 33 um and Strata-X PRO
had excellent recovery rates among investigated phases, whereas Strata CN
could not retain any organic compound and Strata C18-E only significantly
reduced amounts. Both Strata-X materials reached recoveries between 60 %
and 120 % for all phenolic compounds and 50 % for maleic acid.

Overall, Strata-X provides a significantly better recovery than Strata-X PRO in
the 200 mg / 3 mL tube size. For the phenolic compounds, the observed
recoveries after using Strata-X in the 200 mg / 3 mL tube size were closer to
100 %, whereas Strata-X PRO in the 200 mg / 3 mL tube size and both phases
in the 500 mg / 6 mL tube size resulted significant overdeterminations.
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Figure 1. Chromatogram of Seven Compounds Observed by SFC-UV Analysis.

Analytes Retentlc?n Time
(min)

2-aminobenzoic acid (2-AB)
vanillic acid (VAN)
syringic acid (SYR)
3-hydroxybenzoic acid (3-HB)
maleic acid (Mal)
3,5-dihydroxybenzoic acid (3,5-DHB)

2,5-dihydroxybenzoic acid (2,5-DHB)

Figure 2. Results of the Colorimetric Assay on the Eluates of Different Concentrated Sodium Chloride Solutions on the Strata™ Cyano (CN) SPE Phase
Compared to a 0.1 g/L Solution (Right Side).

Table 2. Sodium Contents of the SPE Eluates for Both Tube Dimensions After the Cleaning Procedure.

_
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Strata C18-E, 200 mg / 3 mL
Strata CN, 200 mg / 3 mL
Strata-X, 200 mg / 3 mL

Strata-X PRO, 200 mg / 3 mL

Strata C18-E, 500 mg / 6 mL
Strata CN, 500 mg / 6 mL
Strata-X, 500 mg / 6 mL

Strata-X PRO, 500 mg / 6 mL

<0.01

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1
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<0.01

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.01

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1 >0.1
<0.1 <0.1
<0.1 <0.1
<0.1 <0.1
<0.1 >0.1
<0.1 <0.1
<0.1 <0.1

4.40

4.69

4.91

5.71

6.57

7.91

9.01
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Figure 3. Recovery Rate of Studied Compounds in the Eluates for Both Tube Dimensions.
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Figure 4. Recovery Rate of Studied Compounds in the Eluates for Both Tube Dimensions.
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Ordering Information

Strata™ Cyano (CN)

Format Sorbent Mass
Tube
100 mg
200 mg
500 mg
500 mg
lg
Giga™ Tube
Estrata 2g

Part Number

8B-S007-EAK
8B-S007-FBJ
8B-S007-HB)J
8B-S007-HCH
8B-5007-JCH

8B-S007-KDG

1 mL (100/box)
3 mL (50/box)
3 mL (50/box)

(
6 mL (30/box)
6 mL (30/box)

12 mL (20/box)

96-Well Plate

e 50 mg

Strata-X

Format Sorbent Mass

Tube

30mg
30 mg

60 mg
100 mg
100 mg
200 mg
200 mg
500 mg
500 mg
Giga Tube
500 mg
lg
Sstrata 1lg
2g
58

Teflon® Tube

8E-S007-DGB

Part Number

8B-S100-TAK**

8B-5100-TBJ
8B-S100-UBJ**
8B-S100-EBJ
8B-S100-ECH
8B-S100-FBJ
8B-S100-FCH
8B-S100-HBJ

8B-S100-HCH

8B-5100-HDG
8B-5100-JDG
8B-S100-JEG
8B-S100-KEG

8B-S100-LFF

2 Plates/Box

1 mL (100/box)
3 mL (50/box)

3 mL (50/box)
3 mL (50/box)
6 mL (30/box)
3 mL (50/box)
6 mL (30/box)
3 mL (50/box)

6 mL (30/box)

12 mL (20/box)
12 mL (20/box)
20 mL (20/box)
20 mL (20/box)

60 mL (16/box)

200 mg

200 mg

8B-S100-FBJ-T

8B-S100-FDG-T

3 mL (50/box)

12 mL (20/box)

96-Well Plate
10 mg
30 mg

60 mg

8E-S100-AGB
8E-S100-TGB

8E-S100-UGB

2 Plates/Box
2 Plates/Box

2 Plates/Box

96-Well Microelution Plate

ot 2mg
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8M-5100-4GA

ea

Strata C18-E

Format

Tube

Giga Tube

Sstrata
Estrata

96-Well Plate

Strata-X Pro

Format

Tube

96-Well Plate

Sorbent Mass

50 mg
100 mg
100 mg
200 mg
200 mg
500 mg
500 mg

lg

500 mg
2g
5g
10g
20g
50g
70g

25mg
50 mg

100 mg

Sorbent Mass

30 mg
30 mg
60 mg
100 mg
100 mg
200 mg
200 mg

500 mg

10 mg
30 mg

60 mg

96-Well Microelution Plate

2 mg/well

**Tab-less tubes available. Contact Phenomenex for details.

Part Number

8B-S001-DAK

8B-S001-EAK**

8B-S001-EBJ
8B-S001-FBJ**
8B-S001-FCH
8B-S001-HBJ
8B-S001-HCH
8B-S001-JEG

8B-S001-HDG
8B-S001-KDG
8B-S001-LEG
8B-S001-MFF
8B-S001-VFF
8B-S001-YSN
8B-S001-ZSN

8E-S001-CGB

8E-S001-DGB

8E-S001-EGB

Part Number

8B-S100-TAK**

8B-5100-TBJ
8B-5100-UBJ**
8B-5100-EBJ
8B-S100-ECH
8B-S100-FBJ
8B-S100-FCH

8B-5100-HBJ

8E-S536-AGA

8E-S536-TGA

8E-S536-UGA

8M-S536-4GA

1 mL (100/box)
1 mL (100/box)
3 mL (50/box)
3 mL (50/box)
6 mL (30/box)
3 mL (50/box)
6 mL (30/box)
20 mL (20/box)

12 mL (20/box
12 mL (20/box
20 mL (20/box
60 mL (16/box
60 mL (16/box)
150 mL (8/box)
150 mL (8/box)

faPaRapRaTaNas

2 Plates/Box
2 Plates/Box

2 Plates/Box

1 mL (100/box)
3 mL (50/box)
3 mL (50/box)
3 mL (50/box)
6 mL (30/box)
3 mL (50/box)
6 mL (30/box)

3 mL (50/box)

ea

ea

ea

ea
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http://www.phenomenex.com/products/part/8E-S100-UGB?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8M-S100-4GA?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-TAK?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-TBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-UBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-EBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-ECH?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-FBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-FCH?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S100-HBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S536-AGA?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S536-TGA?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S536-UGA?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8M-S536-4GA?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-DAK?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-EAK?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-EBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-FBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-FCH?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-HBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-HCH?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-JEG?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-HDG?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-KDG?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-LEG?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-MFF?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-VFF?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-YSN?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S001-ZSN?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S001-CGB?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S001-DGB?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S001-EGB?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S007-EAK?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S007-FBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S007-HBJ?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S007-HCH?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S007-JCH?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8B-S007-KDG?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
http://www.phenomenex.com/products/part/8E-S007-DGB?utm_campaign=digital_collateral&utm_source=Catalog2021&utm_medium=url&utm_content=partnumber
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Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away, our super helpful
Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.

Australia
+61 (0)2-9428-6444
auinfo@phenomenex.com

o

Austria
+43 (0)1-319-1301
anfrage@phenomenex.com
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Belgium

+32 (0)2 503 4015 (French)
+32 (0)2 511 8666 (Dutch)

beinfo@phenomenex.com

oot

Canada
+1 (800) 543-3681
info@phenomenex.com

et

China
+86 400-606-8099
cninfo@phenomenex.com

ot

Czech Republic
+420 272 017 077

cz-info@phenomenex.com

ot

Denmark
+45 4824 8048
nordicinfo@phenomenex.com

ot

Finland
+358 (0)9 4789 0063
nordicinfo@phenomenex.com

ot

France
+33(0)1 3009 21 10
franceinfo@phenomenex.com

ot

Germany
+49 (0)6021-58830-0
anfrage@phenomenex.com

ot

Hong Kong
+852 6012 8162
hkinfo@phenomenex.com

ot

www.phenomenex.com

India
+91 (0)40-3012 2400
indiainfo@phenomenex.com

-

Indonesia
+62 21 5019 9707
indoinfo@phenomenex.com

-

Ireland
+353 (0)1 247 5405
eireinfo@phenomenex.com

-

Italy
+39 051 6327511
italiainfo@phenomenex.com

-~

Japan
+81 (0) 120-149-262
jpinfo@phenomenex.com

-~

Luxembourg
+31 (0)30-2418700
nlinfo@phenomenex.com

~

Mexico
01-800-844-5226
tecnicomx@phenomenex.com

-

The Netherlands
+31 (0)30-2418700
nlinfo@phenomenex.com

-

New Zealand
+64 (0)9-4780951
nzinfo@phenomenex.com

-~

Norway
+47 810 02 005
nordicinfo@phenomenex.com

-

Poland
+48 22 104 21 72
pl-info@phenomenex.com

-

Portugal
: +351 221 450 488
ptinfo@phenomenex.com

-

Singapore
: +65 6559 4364
sginfo@phenomenex.com

-

Slovakia
: +420 272 017 077
sk-info@phenomenex.com

-

Spain
+34 91-413-8613
espinfo@phenomenex.com

o

Sweden
: +46 (0)8 611 6950
nordicinfo@phenomenex.com

-

Switzerland
: +41 (0)61 692 20 20
swissinfo@phenomenex.com

-

Taiwan
: +886 (0) 0801-49-1246
twinfo@phenomenex.com

-

Thailand
: +66 (0) 2 566 0287
thaiinfo@phenomenex.com

23

United Kingdom
: +44 (0)1625-501367
ukinfo@phenomenex.com

o

USA
: +1 (310) 212-0555
www.phenomenex.com/chat

-

@ All other countries/regions

Corporate Office USA
t +1(310) 212-0555
www.phenomenex.com/chat

Phenomenex products are available worldwide. For the distributor in your country/region, contact Phenomenex USA, International Department at international@phenomenex.com

BE-HAPPY.

GUARANTEE

Terms and Conditions

Your happiness is our mission. Take
45 days to try our products. If you
are not happy, we'll make it right.
www.phenomenex.com/behappy

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/phx-terms-and-conditions-of-sale.

Trademarks

Strata, Giga, and BE-HAPPY are trademarks of Phenomenex. Teflon is a registered trademark of The Chemours Company FC, LLC.

Disclaimer

Comparative separations may not be representative of all applications.

Strata-X is patented by Phenomenex. U.S. Patent No. 7,119,145.

Phenomenex is in no way affiliated with AFIN-TS GmbH. N

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures. F /
© 2022 Phenomenex, Inc. All rights reserved.
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() phenomenex.

Q Have questions or want more details on implementing this method? We would love to help!
Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists


http://www.phenomenex.com/phx-terms-and-conditions-of-sale
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