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Static head space GC/MS is an excellent way to profile
alcoholic beverages such as a centuries old favorite
malted barley beverage, beer. The recipes and
components in these beverages are as diverse as the
individual yeast strains and varietal hops that are on the
list of ingredients. What flavor components are positive
indicators of a good beer and which are not is one facet
of the craft of making fine beer. Single Quad GC/MS is
a great starting point for helping to indentify and
monitor flavor components.

A number of the components in beer can be challenging
to separate and chromatograph. The mix of components
includes fusel oils, aldehydes, esters, and organic acids.
The polarity of a 6 % cyano propyl phenyl stationary
phase has been a traditional choice for this type of
analysis. However, peaks shapes and low level
detection of organic acids have been problematic for
this phase. When highly inert DB-624 Ul columns are
used, consistent organic acid performance is achieved.

Static headspace GC/MS chromatograms of beer and
also spirits illustrate the value of using a highly inert
DB-624 Ul column for this type of analysis. Key
elements of this type of analysis are the separation of
amyl and iso-amyl alcohols, their esters, aldehyde peak
shapes and detector response for organic acids.
Obtaining headspace profiles can be a tremendous aide
in understanding flavor development, tracking flavor
stability and authentication of fine crafted alcoholic
beverages.
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Experimental

10 ml aliquots of each beer sample were added
to 20 ml crimp cap headspace vials
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Light Lager

acetyl aldehyde
ethanol
isopropanol
ethyl acetate
isobutanol
isoamyl alcohol
active amyl alcohol
isobutyl acetate
ethyl butanoate
Isoamyl acetate
active amly acetate
ethyl hexanoate

13 phenyl ethyl alcohol
" 14 ethyl octanoate

15 octanoic acid

16 phenyl ethyl acetate
ethyl decanoate
decanoic acid
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Samples were analyzed using an Agilent :
7890/5975C GC/MS system equipped with a
111 position 7697A headspace sampler
GC FID experiments highlight organic acid
performance observed on Agilent’s latest Ul
innovation: the DB-624 Ultra Inert GC column
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Column: Agilent J&W DB-624Ul 30 m x 0.25 mm x 1.4 um (p/n 122-1334Ul)

Carrier : Helium 48.9 cm/s (approx. 1.8 mL/min) set at 35°C, EPC-Constant Flow

Sampler: 7697A Headspace. temps: 85 °C oven, 1 ml loop 85°C, transfer line 100°C, 20 min vial eq. time,0.20 min injection 100000
time, 15 psiloop fill pressure, 20 psi loop ramp rate, loop final pressure 10 psi, 0.05 min loop eq. time

Inlet: Split, 5:1 at 220°C (total flow approximately 14 mL/min, and 14.9 psi)

Inlet liner: Ultra Inert straight single taper, 1 mm (p/n 5190-4047)

Oven: 35°C 5.66 min hold, 8.8°/min to100°C (1.70 min hold),13.3 °/min to 220°C(3.39 min hold), 22.1 °/min (3.43 min hold)

Detector: MSD Scan range 30-400 AMU; MSD temps, source 230°C, quad 150 °C, transfer line
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Agilent J&W DB-624Ul 30 m x 0.25 mm x 1.4 um (p/n 122-1334Ul )

Helium 48.9 cm/s (approx. 1.8 mL/min) set at 35°C, EPC-Constant Flow

7697A Headspace. temps: 85 °C oven, 1 ml loop 85°C, transfer line 100°C, 20 min vial eq. time,0.20 min injection
time, 15 psiloop fill pressure, 20 psiloop ramp rate, loop final pressure 10 psi, 0.05 min loop eq. time

Split, 5:1 at 220°C (total flow approximately 14 mL/min, and 14.9 psi)

Ultra Inert straight single taper, 1 mm (p/n 5190-4047)

35°C 5.66 min hold, 8.8°/min to100°C (1.70 min hold),13.3 °/min to 220°C(3.39 min hold), 22.1 °/min (3.43 min hold)
MSD Scan range 30-400 AMU; MSD temps, source 230°C, quad 150 °C, transfer line
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Agilent J&W DB-624Ul 30 m x 0.25 mm x 1.4 um (p/n 122-1334Ul )

22.00 21 octanoic acid
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24 decanoic acid
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Helium 48.9 cm/s (approx. 1.8 mL/min) set at 35°C, EPC-Constant Flow

7697A Headspace Temps 85 °C oven, 1 ml loop 85°C, transfer line 100°C, 20 min vial eq. time,0.20 min injection
time, 15 psiloop fill pressure, 20 psiloop ramp rate, loop final pressure 10 psi, 0.05 min loop eq. time

Split, 5:1 at 220°C (total flow approximately 14 mL/min, and 14.9 psi)

Ultra Inert straight single taper, 1 mm (p/n 5190-4047)

35°C 5.66 min hold, 8.8°/min to100°C (1.70 min hold),13.3 °/min to 220°C(3.39 min hold), 22.1 °/min (3.43 min hold)
MSD Scan range 30-400 AMU; MSD temps, source 230°C, quad 150 °C, transfer line
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Agilent J&W DB-624Ul 30 m x 0.25 mm x 1.4 um (p/n 122-1334Ul)
Helium 48.9 cm/s (approx. 1.8 mL/min) set at 35°C, EPC-Constant Flow 27
7697A Headspace. temps: 85 °C oven, 1 ml loop 85°C, transfer line 100°C, 20 min vial eq. time,0.20 min injection
time, 15 psiloop fill pressure, 20 psiloop ramp rate, loop final pressure 10 psi, 0.05 min loop eq. time

Split, 5:1 at 220°C (total flow approximately 14 mL/min, and 14.9 psi)

Ultra Inert straight single taper, 1 mm (p/n 5190-4047)

35°C 5.66 min hold, 8.8°/min to100°C (1.70 min hold),13.3 °/min to 220°C(3.39 min hold), 22.1 /min (3.43 min hold)
MSD Scan range 30-400 AMU; MSD temps, source 230°C, quad 150 °C, transfer line
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Column: Agilent J&W DB-624Ul 30 m x 0.25 mm x 1.4 um (p/n 122-1334Ul)
Carrier : Helium 48.9 cm/s (approx. 1.8 mL/min) set at 35°C, EPC-Constant Flow
Sampler: 7697A Headspace Temps 85 °C oven, 1 ml loop 85°C, transfer line 100°C, 20 min vial eq. time,0.20 min injection
time, 15 psiloop fill pressure, 20 psiloop ramp rate, loop final pressure 10 psi, 0.05 min loop eq. time
Inlet: Split, 5:1 at 220°C (total flow approximately 14 mL/min, and 14.9 psi)
Inlet liner: Ultra Inert straight single taper, 1 mm (p/n 5190-4047)
Oven: 35°C 5.66 min hold, 8.8°/min to100°C (1.70 min hold),13.3 °/min to 220°C(3.39 min hold), 22.1 °/min (3.43 min hold)
Detector: MSD Scan range 30-400 AMU; MSD temps, source 230°C, quad 150 °C, transfer line

What's Unique about Agilent’s DB-624 Ultra Inert Column?

Agilent J&W DB-624Ul Organic Acid Performance
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Agilent J&W DB-624Ul 30 m x 0.32 mm x 1.8 um (p/n 123-1334Ul)

35°C 7.45 min hold, 6.72°/min to100°C(2.23min hold),10.08 °/min to 220°C(4.47 min hold),
16.79 °/min (4.17 min hold)

Helium 39.6 cm/s (approx. 2.6 mL/min) set at 35°C, EPC-Constant Flow

Split, 20:1 at 250°C (total flow approx 51 mL/min, and 11.2 psi)

Ultra Inert with wool

FID at 280°C, H2 @ 40 mL/min, Air @ 400 mL/min, N2 makeup @ 30 mL/min

ent J&W DB-624Ul vs. Competitor’s 624ms Column

Organic acid performance at 200 ppm
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Column: Agilent J&W DB-624Ul 30 m x 0.32 mm x 1.8 um vs. competitor's 624ms
Oven: 35°C 7.45 min hold, 6.72°/min to100°C(2.23min hold),10.08 °/min to 220°C(4.47 min hold),
16.79 °/min (4.17 min hold)
Carrier : Helium 39.6 cm/s (approx. 2.6 mL/min) set at 35°C, EPC-Constant Flow
Inlet: Split, 20:1 at 250°C (total flow approx 51 mL/min, and 11.2 psi)
Inlet liner: Ultra Inert with wool
Detector: FID at 280°C, H2 @ 40 mL/min, Air @ 400 mL/min, N2 makeup @ 30 mL/min

Static headspace GC/MS provides an excellent means to profile various beer styles quickly
Each sample showed some commonality in profile as well as unique attributes
GC flow path inertness is an important consideration for the study of the brewing process

and volatile flavor elements

The DB-624 Ultra Inert column demonstrated superior organic acid performance vs. a
competitor’s premium priced traditional 624 phase column
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