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Comparison of Organic Compounds in Natural Wine, 
Red Wine, and Grape Juice by HPLC
J. Wesolowski, Y. Krauke, G. Greco, KNAUER Wissenschaftliche Geräte GmbH

Natural wine is the latest trend among wine lovers. It is pro-
duced by natural fermentation of grape juice without external 
additives. But what is the di�erence from classical wine? Here, 
we investigated sugars, alcohols, organic acids and phenolic 
compounds in natural wine, red wine and grape juice using 
two simple and rapid chromatographic methods. The ver-
satility of various column materials and detectors allows for 
the analysis of a wide range of compounds. This analysis is 
also crucial in daily beverage analysis (Fig. 1) and essential to 
ensure product quality and compliance with regulations, as 
well as food standards and labeling requirements.

Sample preparation 
All standards (sucrose, glucose, fructose, glycerol, ethanol, sorb-
itol, tartaric acid, lactic acid, acetic acid, citric acid, succinic acid, 
malic acid, shikimic acid, syringic acid, vanillic acid, p-coumaric 
acid, ferulic acid, benzoic acid, quercetin, kaempferol) were dis-
solved in an appropriate solvent to a desired concentration. The 
standard mix was made from the individual standards and dis-
solved in water/acetonitrile 50:50 (v/v) to a concentration of 0.1 
mg/ml. The samples (Tab.�1) were filtered with a CA (cellulose 
acetate) filter (0.45 �m) before injection. For a detailed descrip-
tion please refer to KNAUER application note VDF0194. 

Results
For the determination of the most important organic acids, 
sugars and alcohols in wine and grape juice, a method using 
Eurokat columns, refractive index detector (RID) and diode 
array detector (DAD) was applied. Eurokat columns are not 

only environmentally friendly but also has the advantage that 
water soluble sugars can be easily injected. The Eurokat H col-
umn was specially developed for the analysis of organic acids, 
monosaccharides, alcohols. Even complex mixtures of these 
substances can be separated. In order to be able to clearly 
identify the substances in the samples, all standards were 
measured separately (Fig.�2).

FIGURE 1: Overview of common analytes in the beverage analysis

TABLE 1: Sample description

FIGURE 2: Chromatogram of standard mix measured with 
Eurokat�H, DAD (blue) and RID (red), 1: citric acid, 2: tartaric acid, 
3: glucose, 4: malic acid, 5: fructose, 6: sorbitol, 7:�succinic acid, 8: 
glycerol, 9: acetic acid, 10: ethanol.
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The detection of high levels of glucose and fructose in grape 
juice (Fig. 3) and low levels in red wine was as expected. Nat-
ural wine was the only sample that contained no sugar. Eth-
anol was also found in all beverage samples as this can be 
found not only in alcoholic beverages, but also in low concen-
trations in various foods such as di� erent juices. The detec-
tion of organic acids did not di� er between the wine samples, 
but there were clear di� erences compared to grape juice. For 
example, acetic acid and succinic acid were not found in grape 
juice, whereas malic acid was found in grape juice but not in 
wine samples. In addition, a Eurokat Ca column was tested for 
better sugar separation and gave results consistent with the 
Eurokat H column. In addition, the sugar alcohol sorbitol could 
be identified due to the better separation (Fig. 4).

Furthermore, a reversed-phase LC method was developed 
and optimized on a common C18 column with DAD and gradi-
ent elution for the determination of phenolic compounds. 

The phenolic compounds were similar among the samples, 
with the exception of p-coumaric acid which was the only 

substance not detectable in nat-
ural wine (Fig. 5). The absence of 
p-coumaric acid in natural wine is 
due to its conversion to 4-ethylphe-
nol by the yeast Brettanomyces, 
which thrives in minimally inter-
vened wines like natural wine8.

Conclusion
Wine is a complex mixture of hun-
dreds of compounds, each pres-
ent in various concentrations. High 
performance liquid chromatogra-
phy (HPLC) is one method for this 
analysis. A dedicated system with 
two detectors (Fig. 6) and di� erent 
columns enables the detection of 
the most commonly substances 
in beverage samples such as wine 
and juice. 

Reference
(1) Salameh, D., Brandam, C., Medawar, W., Lteif, R. & Strehaiano, P. (2008). Highlight on the problems 

generated by p-coumaric acid analysis in wine fermentations. Food Chemistry, 107(4), 1661–1667.
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FIGURE 3: Chromatogram of grape juice measured with Eurokat 
H, DAD (blue) and RID (red), 1: tartaric acid, 2: glucose, 3: malic 
acid, 4: fructose, 5: glycerol, 6: ethanol

FIGURE 6: System 
setup; from top to 
bottom: eluent tray with 
bottles, pump, DAD, RID, 
autosampler, right: oven

FIGURE 4: Overlay chromatograms with samples measured with 
Eurokat Ca and RID, blue: wine 1, red: wine 2, black: natural wine, 
green: grape juice, 1: glucose, 2: fructose, 3: glycerol, 4: ethanol, 
5: sorbitol.

FIGURE 5: Signal heights of syringic acid, p-coumaric acid and 
quercetin in the four different samples.

http://www.knauer.net
www.chromatographyonline.com
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M
ETABOLIC PROFILING STUDIES using LC-MS technology 
have enabled the sensitive and reproducible 
detection of a wide range of metabolites in various 
biological samples, including biofluids, cells, 
tissues, and organisms. However, the analysis 
of polar/hydrophilic metabolites, such as small 
organic acids, amino acids, nucleotides, and 

sugars, meets challenges due to their poor retention in traditional 
reverse-phase LC-MS methods without using ion-pairing reagents 
in mobile phase or sample derivatization (1).

Hydrophilic interaction liquid chromatography (HILIC) offers a 
different retention mechanism that is advanced for straightforward 
separations of hydrophilic compounds (2). Although earlier works 
showed HILIC technology is effective for a small set of metabolites, 
it currently has achieved remarkable progress on improving 
chromatography separation and measurement repeatability, 
paving the way for comprehensive polar metabolite profiling. 

In this application note, we describe a HILIC-LC-MS method 
using a polymeric iHILIC-(P) Classic column to accomplish a 
comprehensive polar metabolite profiling of several hundred 
metabolites in a single run. The results indicate remarkable 
chromatographic separation and repeatability of retention time. The 
importance of incorporating medronic acid in HILIC separations 
(3) and a straightforward sample extraction procedure are also 
touched.

Experimental
Sample preparation: 
1) � Metabolite standard samples were prepared in  acetonitrile-

methanol-water mixture (40:40:20, v/v%) and stored at -80 
°C. Their final concentration was 10 μM.

2) � 100 μL plasma or DMEM was mixed with 400 μL ice-cold methanol-
acetonitrile solution (50:50, v/v%) by vortexing for 3-5 s. The mixture 
was then incubated overnight at -80°C. Whereafter, samples 
were centrifuged at 15,000 rpm for 15 min at 4°C. Supernatant 
was transferred to a sample vial for LC-MS analysis. 

3) � The 293T cells after medium removal were extracted with 500 
μL ice-cold acetonitrile-methanol-water solution (40:40:20, v/v 
%) for about 10 min. The cell extracts were transferred to 1.5 
mL tubes and stored overnight at -80 °C. They were further 
cleaned by centrifuging to remove proteins at 15,000 rpm for 
15 min at 4 °C. The supernatant was used for LC-MS analysis.

LC-MS/MS system: 
A Shimadzu ExionLC AC HPLC system was connected to a 
TripleTOF 6600+ mass spectrometer from AB SCIEX. Electrospray 
ionization (ESI) in both positive and negative mode were used 
for detection. The ESI source parameters: source temperature 
at 500 °C,  ion source gas 1 and 2 at 60 psi, curtain gas (CUR) at 
35 psi, ion spray voltage floating (ISVF) at 5.5 kV or -4.5 kV for 
positive or negative modes. Mass spectrometer was set at TOF 
masses of 70–1200 Da.

HILIC separation: 
Columns: 
150 × 2.1 mm, 5 µm/200Å, iHILIC®-(P) 
Classic (P/N 160.152.0520, Sorbent 
Lot: 160-0520-10117 HILICON); Flow 
rate: 0.2 mL/min
Column temperature: 30 °C
Eluents: 
A) 95:5 20 mM ammonium acetate and 
0.1% ammonium hydroxide (v/v%) in 
water/ACN with 2.5 μM medronic acid.
B) Acetonitrile

Results and Discussion
Polymeric iHILIC-(P) Classic columns signify an outstanding 
advancement in HILIC separation under basic pH conditions, 
which enables successful separation of several hundred hydrophilic 
metabolites in a single run. This makes them a valuable tool for 
untargeted metabolomics studies in biological samples, especially 
when combined with a simplified extraction technique and ESI- 
MS detection.

Figure 1 demonstrates the untargeted metabolomics 
measurements for real biological samples. After excluding 
metabolites belonging to “lipid or lipid-like” classes, a dataset 
containing 699 unique hydrophilic metabolites was obtained. 
Among them, 286 were found exclusively in the 293T cells, 300 
in plasma, and 113 in both. We were able to use our dataset of 
154 metabolite standards to identify 61 metabolites exclusively 
in the 293T cells, 34 in plasma, and 59 in both. Our method is 
highly effective for a broad spectrum of metabolites, particularly 
for those belonging to the class of organic acids and their 
derivatives and nucleotides.

TABLE 1: Gradient 
programs for separation 
with iHILIC-(P) Classic

time [min] % B

0 85

2 85

7 60

12 35

12.1 20

15.9 20

16 85

23 85
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The described HILIC-LC-MS method is e� ective for several 
biologically important polar metabolites that were di� icult to 
measure. As shown in Figure 2A, highly polar compounds with 
multiple phosphate groups, such as fructose 1, 6-bisphosphate 
and inositol hexaphosphate, are easily identified. Additionally, four 
biologically important metabolites and their isomeric forms were 
e� iciently separated as well, shown in Figure 2B. Moreover, it’s 
worth emphasizing that our sample extraction methods, which 
avoid drying and reconstitution, ensure the preservation of fragile 
metabolites, like nicotinamide adenine dinucleotide (NAD) and 
its phosphorylated form (NADP), as illustrated in Figure 2C.
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FIGURE 2 Extracted ion chromatograms of polar metabolites from 
standards or samples.

Figure 3 demonstrates the chromatographic repeatability of the 
polymeric iHILIC-(P) Classic columns. When analyzing identical 
amino acid mixture samples, we observed excellent peak shapes 
and retention time (RT) reproducibility across three di� erent 

columns (serial number: #20308, #20504, and #40174), marked in 
green, blue, and red, respectively. In addition, the column (#40174) 
showed consistent RTs with a median delta RT of less than 0.03 
min for >1000 injections of real samples and standards over a 
four-month period between July and October 2024.
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FIGURE 3 Extracted ion chromatograms of amino acids from Dul-
becco’s Modifi ed Eagle Medium (DMEM) samples.

Conclusion
In summary, the current HILIC-LC-MS method profiles more 
than 500 polar metabolite standards across various categories 
in metabolomics studies. It revealed excellent chromatographic 
separation and retention time stability over several months. Along 
with straightforward sample preparation, the method enables 
comprehensive polar metabolite profiling of biological samples.
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Food packaging materials consist of multilayer film polymers. These polymers provide heat resistance, sealability, and printability 
and act as gas barriers. Detailed identification and quantification of these multilayer polymers is critical in quality control and 
manufacturing.  Many food safety and packaging industries must comply with specific regulations. They seek analytical techniques 
to accurately and rapidly identify and quantify different compositions while collecting reproducible data.

Identification and Quantification of 
Microplastic Polymers in Food Packaging 
Using Micro-Furnace Pyrolysis-GC/MS

Introduction: 
In this technical brief, as a proven tech-
nique, the micro-furnace pyrolysis-GC/
MS is used to analyze mixed samples of 11 
polymers to identify and quantify a multi-
layer polymer sample. The micro-furnace 
multi-mode pyrolyzer directly interfaces 
with a benchtop GC/MS to perform a 
continuous (single-step) pyrolysis to ana-
lyze the polymeric composition of the 
sample. In addition to continuous pyrolysis, 
the micro-furnace is used for other analyt-
ical techniques, such as Evolved Gas Anal-
ysis (EGA), Thermal Desorption (TD), and 
heart-cutting (fractionated pyrolysis).  

Experimental Conditions: 
A three-layer film for bread packaging 
bags of known composition (mass com-
position ratio; polypropylene (PP) 82.5 : 
polyethylene (PE) 12.5 : polybutene-1 (PB) 
5.0) was used as the sample. 46 µg of the 
sample was placed inside an inert sample 
cup. The micro-furnace temperature was 
set at 600 ºC. 

A UAMP column kit consisting of a pre-col-
umn and a metal separation column was used. 
An MP calibration standard (MPCS-SiO2) 

containing 11 polymers was used for calibra-
tion curves. PB was added to the user library of 
the F-Search MPs analysis software.

Results: 
Figure 1 shows the obtained pyrogram of the 
bread packaging bag. Software analysis of 
the pyrograms of the bread packaging bag 
showed high qualitative match rates of about 
90 % for PP, PE, and PB, as listed in Table 1. 

For the quantification of these three 
polymers, the characteristic pyrolyzates, 
2,4-dimethyl-1-heptene (C9‘), 1,20-henei-
cosadiene (C21“), and 2,4-diethyl-1-octene 
(C12’) were used. The amounts of PP and 
PE were determined to be 31.9 µg and 8.81 
µg, respectively, from the calibration curves 
obtained using MPCS-SiO2, which corre-
sponds to a mass composition ratio of 69.3 
: 19.2 considering a sample mass of 46 µg. 
However, these determined values were 
outside the range of the calibration curves, 
with PP exceeding the upper limit (19.5 µg) 
and PE below the lower limit (14.3 µg). So, 
calibration curves were prepared for these 
three polymers using standard samples, and 
quantitative values were obtained for each. 

Conclusions: 
Table 2 summarizes the resulting mass com-
position ratios, which are close to the known 
composition ratios of the bread packaging 

bag. The maximum relative standard devi-
ation (RSD) of the quantitative values was 
5.2 % (n=3), demonstrating excellent repro-
ducibility and confirming the effectiveness 
of the F-Search MPs with a Microplastics 
Analysis Library for multilayer film analysis. 

Reference
(1)	 This technical content was developed by Frontier Laboratories 

Ltd. 4-16-20 Saikon, Koriyama, Fukushima, 963-8862 JAPAN. 
www.frontier-lab.com 

Frontier Lab

   11111 Katy Freeway, Suite 910, Houston, TX 77079

   925-813-0498

   www.frontier-lab.com

TABLE 2: Quantification results.

Polymer PP PE PB

Mass composition 
ratio (formulat-
ed value) [%]

82.5 12.5 5.0

Mass composition 
ratio (quantified 
value) [%]

82.6 13.8 3.6

RSD (n=3) [%] 1.1 5.2 1.0

Mass composition (normalized to 100)

FIGURE 1: TICC of bread packing bag. 

TABLE I: Match rates of bread packaging bag sample.

Polymer PP PE PB N66 N6 PMMA SBR PC PS PET ABS PVC

Prob. [%] 98.2 84.9 99.5 67.2 56.8 50.3 50.2 28.1 19.8 12.7 12.1 0.9

http://www.frontier-lab.com
http://www.frontier-lab.com
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This application note describes the extraction of SVOCs following EPA Method 8270E using a proprietary 8270 sorbent to selectively 
isolate acidic, basic, and neutral compounds. This sorbent is combined with an activated carbon cartridge to improve the retention of 
polar analytes during solid-phase extraction (SPE), prior to GC-MS analysis.

Implementation of EPA 8270E Using Solid-Phase Extraction 
and Hydrogen as Carrier Gas for GC/MS Analysis
Arielle Cocozza, Environmental R&D Chemist at UCT

Introduction
EPA Method 8270E introduces solid-phase extraction (SPE) as an 
alternative to traditional solvent-based extraction methods, such as liq-
uid-liquid or separatory funnel extraction for extracting SVOCs. SPE 
allows laboratories to significantly reduce solvent consumption, which 
lowers environmental impact and enhances laboratory safety by min-
imizing exposure to harmful chemicals. Additionally, the method now 
includes hydrogen as a carrier gas for GC-MS analysis, offering a 
cost-effective and environmentally friendly alternative to helium.

UCT Part Numbers:
EC82702M15: 2000 mg 8270 sorbent/15 mL cartridge EU52113M6: 
3000 mg activated carbon/6 mL cartridge ECSS25K: Enviro-Clean® 
Bulk Sodium Sulfate Anhydrous, ACS grade, granular, 60 mesh 
AD0000AS: Cartridge adaptor VMFSTFR12: Large volume sample 
transfer tubes VMF016GL: Glass Block Vacuum Manifold System

SPE Procedure
Sample Prep: Dechlorinate the sample if needed. Adjust pH<2 
System Set-up: Connect the carbon cartridge to the end of the 
8270-Cartridge
Condition: (a) 15 mL DCM (b) 15 mL MeOH
Equilibrate: 15 mL 0.05N HCl in water
Load: 1-L sample
Wash: 10 mL DI water 
Dry: Dry for 10-15 minutes at full vacuum

Elute: (1) EC8270 cartridge elution: (a) 10 mL of 1:9 acetone: n-hex-
ane (collection Vial A) and (b) 10 mL of 18:2:80 
IPA:NH4OH:DCM followed by 15 mL DCM (Collection Vial B). (2) 
Carbon cartridge elution: 15 mL of DCM
Dry & Evaporate: (a) Remove water using Na2SO4 (b) concentrate 
eluates at 40-45 oC to 1 mL final volume with DCM (c) Add IS 
Analyze: By GC/MS

Results
Table 1 presents quality control data at two concentration levels for 
the extraction of 133 compounds. Performance evaluation showed 
that 81 of the 133 compounds analyzed exhibited acceptable recov-
ery (50–150%) and precision (RSD≤20%) at a lower limit of quanti-
fication (LLOQ) of 1 µg/L. At a concentration level of 20 µg/L, only 
two out of 133 compounds failed to meet the acceptable recovery 
range: 1,4-phenylenediamine (34%) and hexachloropropene (41%). 
These compounds are either known to present extraction difficulties, 
as indicated in the method, or lack historical data for aqueous extrac-
tion techniques. 

Reference
(1)	 U.S. Environmental Protection Agency. (2014). SW-846 Test Method 8270E: Semivolatile organic com-

pounds by gas chromatography/mass spectrometry (GC/MS). U.S. Environmental Protection Agency.

*To download the full application note, please visit;
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IInnssttrruummeenntt  MMeetthhoodd
GC/MS: Agilent 6890/5975C
Column: Restek Rxi-5silMS, 30m x 250um x 2.5um
Inlet Temperature: 280 °C 
Injection: 1 µL; Split 10:1

References
(1) U.S. Environmental Protection Agency. (2014). SW-846 Test Method 8270E: 

Semivolatile organic compounds by gas chromatography/mass spectrometry 
(GC/MS). U.S. Environmental Protection Agency.

*To download the full application note, please visit;
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This application note describes the extraction of SVOCs following EPA Method 8270E using a proprietary 8270 sorbent to selectively 
isolate acidic, basic, and neutral compounds. This sorbent is combined with an activated carbon cartridge to improve the retention of 
polar analytes during solid-phase extraction (SPE), prior to GC-MS analysis.
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Liner: Restek Topaz Splitless, 4mm
Oven: 40 °C (1 min) to 280 °C at 20 °C/min, 300 °C at 5 °C /min
Carrier gas: Hydrogen at 1.2 mL/min constant flow rate
MS Parameters: Source at 230°C; Quad at 150 °C; transfer line 
temperature at 280 °C; Electron energy at 70 eV
Detector: MSD Quadrupole, full scan mode (EI), 50-500 amu 
Tune File: DFTPP.U

FIGURE I: Total Ion Chromatogram (TIC) of the 1L fortified 
sample at 20 µg/L (with internal standards at 40 µg/L)

Results
Table 1 presents quality control data at two concentration levels 
for the extraction of 133 compounds. Performance evaluation 
showed that 81 of the 133 compounds analyzed exhibited 
acceptable recovery (50–150%) and precision 
(RSD≤20%) at a lower limit of quantification (LLOQ) of 1 µg/L. 
Compounds that do not meet the acceptable recovery range such 
as 1,4-phenylenediamine (34%) and hexachloropropene (41%), are 
either noted in the method to exhibit known difficulties or have no 
historical data in aqueous extraction techniques.

TABLE I: QC Data: Initial demonstration of proficiency

Concentration 1 ug/mL, n=7  20 ug/mL, n=4

Recoveries 50% - 121% 56% - 121%

RSD 4% - 20% 2% - 19%

Instrument Method

GC/MS: Agilent 6890/5975C

Column: Restek Rxi-5silMS, 30m x 250um x 2.5um

Inlet  
Temperature: 280 °C

Injection: 1 µL; Split 10:1

Liner: Restek Topaz Splitless, 4mm

Oven: 40 °C (1 min) to 280 °C at 20 °C/
min, 300 °C at 5 °C /min 

Carrier gas: Hydrogen at 1.2 mL/min constant flow rate

MS  
Parameters:

Source at 230°C; Quad at 150 °C; transfer line 
temperature at 280 °C; Electron energy at 70 eV

Detector: MSD Quadrupole, full scan mode (EI), 50-500 amu

Tune File: DFTPP.U

TABLE 1: QC Data: Initial demonstration of proficiency

Concentration 1 µg/mL, n=7 20 µg/mL, n=4

Recoveries 50% - 121% 56 - 121%

RSD 4% - 20% 2% - 19%

FIGURE 1: Total Ion Chromatogram (TIC) of the 1L fortified sample 
at 20 μg/L (with internal standards at 40 μg/L,133 compounds)
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now includes hydrogen as a carrier gas for GC-MS analysis, offering a 
cost-effective and environmentally friendly alternative to helium.

UCT Part Numbers:
EC82702M15: 2000 mg 8270 sorbent/15 mL cartridge EU52113M6: 
3000 mg activated carbon/6 mL cartridge* ECSS25K: Enviro-Clean® 
Bulk Sodium Sulfate Anhydrous, ACS grade, granular, 60 mesh 
AD0000AS: Cartridge adaptor VMFSTFR12: Large volume sample 
transfer tubes VMF016GL: Glass Block Vacuum Manifold System

SPE Procedure
Sample Prep: Dechlorinate the sample if needed. Adjust pH<2 
System Set-up: Connect the carbon cartridge to the end of the 8270-
Cartridge
Condition: (a) 15 mL DCM (b) 15 mL MeOH
Equilibrate: 15 mL 0.05N HCl in water
Load: 1-L sample
Wash: 10 mL DI water 
Dry: Dry for 10-15 minutes at full vacuum
Elute: (1) EC8270 cartridge Elution: (a) 10 mL of 1:9 acetone: n-
hexane (collection Vial A) and (b) 10 mL of 18:2:80 
IPA:NH4OH:DCM followed by 15 mL DCM (Collection Vial B). (2) 
Carbon cartridge Elution: 15 mL of DCM
Dry & Evaporate: (a) Remove water using Na2SO4 (b) concentrate 
eluates at 40-45 oC to 1 mL final volume with DCM (c) Add IS 
Analyze: By GC/MS

IInnssttrruummeenntt  MMeetthhoodd
GC/MS: Agilent 6890/5975C
Column: Restek Rxi-5silMS, 30m x 250um x 2.5um
Inlet Temperature: 280 °C 
Injection: 1 µL; Split 10:1
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*To download the full application note, please visit;

SAMPLE PREPARATION

This application note describes the extraction of SVOCs following EPA Method 8270E using a proprietary 8270 sorbent to selectively 
isolate acidic, basic, and neutral compounds. This sorbent is combined with an activated carbon cartridge to improve the retention of 
polar analytes during solid-phase extraction (SPE), prior to GC-MS analysis.
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Liner: Restek Topaz Splitless, 4mm
Oven: 40 °C (1 min) to 280 °C at 20 °C/min, 300 °C at 5 °C /min
Carrier gas: Hydrogen at 1.2 mL/min constant flow rate
MS Parameters: Source at 230°C; Quad at 150 °C; transfer line 
temperature at 280 °C; Electron energy at 70 eV
Detector: MSD Quadrupole, full scan mode (EI), 50-500 amu 
Tune File: DFTPP.U

FIGURE I: Total Ion Chromatogram (TIC) of the 1L fortified 
sample at 20 µg/L (with internal standards at 40 µg/L)

Results
Table 1 presents quality control data at two concentration levels 
for the extraction of 133 compounds. Performance evaluation 
showed that 81 of the 133 compounds analyzed exhibited 
acceptable recovery (50–150%) and precision 
(RSD≤20%) at a lower limit of quantification (LLOQ) of 1 µg/L. 
Compounds that do not meet the acceptable recovery range such 
as 1,4-phenylenediamine (34%) and hexachloropropene (41%), are 
either noted in the method to exhibit known difficulties or have no 
historical data in aqueous extraction techniques.

TABLE I: QC Data: Initial demonstration of proficiency

Concentration 1 ug/mL, n=7  20 ug/mL, n=4

Recoveries 50% - 121% 56% - 121%

RSD 4% - 20% 2% - 19%
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TRACER EXCEL PFP – PRECISION FOR BIOCHROMATOGRAPHY
• Superior Selectivity – Enhanced π-π & dipole-dipole interactions
• Optimal Retention – Ideal for polar compounds & aromatic drugs
• Advanced Bioanalysis – Perfect for metabolite & isomer separation
• Compatible with highly aqueous mobile phases. 

Leading the Future of Chromatography with Teknokroma

HPLC Columns

TRACER EXCEL ODS 3.0 – HIGH RESOLUTION, MAXIMUM PURITY
• Superior Resolution – High carbon load 24% for better separation of structurally 

similar compounds.
• Optimized for Impurities – Ideal for Pharmaceutical Impurity Profiling & 

Degradation Studies
• Good retention of modified nucleotides and oligonucleotide fragments

teknokroma.es
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UHPLC HILIC Columns
iHILIC®-Fusion and iHILIC®-Fusion(+) have two lines of 1.8 µm UHPLC HILIC columns with different surface chemistries. 
They provide customized and complementary selectivity, ultimate separation efficiency, and ultra-low column bleeding. 
The columns are particularly suitable for LC-MS based applications in  
the analysis of polar compounds.

 
HILICON AB

   info@hilicon.com   |      www.hilicon.com

   Tvistevägen 48 A, SE-90736 Umeå, Sweden

Bioinert Coated IEX Columns
The bioinert coated YMC Accura BioPro IEX columns ensure exceptionally high recoveries. They provide very sharp peaks with high  
sensitivities due to an efficient bioinert surface coating of the column body and frits. YMC Accura BioPro IEX columns are the first choice  
for high resolution analysis of antibodies, proteins, and oligonucleotides. Their non-porous hydrophilic  
polymer beads provide high efficiencies and high throughput. The superior lot-to-lot reproducibility  
guarantees reliable results for analytical and (semi)preparative separations as well as when coupled to MS.

 
YMC Europe GmbH

 support@ymc.eu |  https://ymc.eu/iex-columns.html |  Schöttmannshof 19, D-46539 Dinslaken, Germany
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To know more about our valves, fi ttings and tubes: asdevices.com/valves

A global company with experts you can talk to. 
Inquire about a free demo: sales@asdevices.com

Upgrade your GC reliability and performance today
• Simply no leaks: the only purged valve that eliminates inboard, 

outboard and cross-port leaks
• Long lifetime: - 3 millions actuations for standard version

 - 5 millions with variable sealing force technology 
• No dead volume: does not contain unswept volume
• Constant performance: across temperature range and lifespan
• Extended valve head coating lifetime: thanks to reduced friction 

technology. The best valve for sulfur applications.
• Realtime valve diagnostic avoiding system shutdown. 

Ideal for critical application like process GC

Available product variants
• Switching valves: 4, 6, 10, 14 ports, 0.06 to 2 ul internal 

sample loop, 180 °C and 260 °C
• Sample stream selection: 4, 6, 8 ports
• Trap and Release: fl ow path version
• Actuators: pneumatic, electric, multi-position actuator

Compatible with ALL actuators!

4, 6, 10, 14 ports, 0.06 to 2 ul internal 

pneumatic, electric, multi-position actuator

 Proven durable 
and reliable GC valves

3-year 
warranty

Certain conditions 
apply.

Now 100% backward compatible 
with all conical rotary valves and GC ovens!

PLSV technology: 
the secret behind 

our impressive 
GC performance

Low friction, long lasting 
purged disk rotor

Exclusive multi-patent technology

mailto:sales@asdevices.com
www.asdevices.com/valves


S i m p l y.  F a s t e r.

Make Critical Decisions Faster

• One configuration for multiple, 
diverse analyses

• No column changeover or other 
chromatographic delays

• Analyze >200 samples / day with 
headspace automation

• Easy to use & interpret data

• Designed for use in the field, mobile 
settings, or in the lab

Chromatography-free, real-
time solutions for volatile 
compound analysis:

Syft  Explorer

Syft Tracer
Pharm11

Syft  Tracer

Syft 
ContainerSure

with the Next Generation of SIFT-MS

Get a Quote from info@syft.com
www.syft.com
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