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1．Introduction
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Whether it’s a warm day at the beach or just a weekend afternoon spent at home, an alcoholic or hard seltzer is usually 

close by. The explosion of the hard seltzer segment has caught the attention of many companies eager to get in on the 

success. Early in 2018, only 10 hard seltzer brands were on the market. This increased to 26 brands by the beginning 

of 2019, and now more than 65 brands are fighting for consumers’ attention and purchase.

But what sets the industry leading seltzers apart? In this study, two seltzer brands were analyzed via GC-MS. The 

headspace was sampled via SPME Arrow to extract the major fragrance and aroma inducing compounds. The analytes 

identified ranged from the major mono and sesquiterpenes to the additional ketones and ethylesters. By characterizing 

the headspace of several flavors including: cherry, lime, berry and grapefruit, aside by side comparison was created 

showing the individuality between the two brands.

Regardless of the flavor variety, compounds such as beta-myrcene, geraniol, D-limonene, linalool, isoamylacetate and 

ethylbutyrate were identified at varying concentrations. The use of SPME Arrow in addition to GCMS proves to be a 

useful advantage not only in the quality control of these beverages, but the R&D for new flavors or even the knowledge 

of competing flavor profiles.
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Figure 1 Shimadzu GCMS-QP2020 NX with AOC-6000Plus Instrumental Conditions 



2．Experimental Approach
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Two major seltzer brands were sampled via HS-SPME Arrow and analyzed on the QP2020 NX single quad. Across 

the two brands, nine unique flavors were run : black cherry, blueberry acai, grapefruit, lemon, lime, orange, 

raspberry lime, wild berry, and raspberry. Each of these flavors were run according to the parameters established in 

Table1.

For each flavor a TIC was acquired and was processed qualitatively in order to characterize the aroma profile from 

each beverage. Common terpenes and prominent volatile compounds usually found in beverages were identified. A 

chromatogram for Lemon Seltzer 1 can be found below in Figure 2. The corresponding compounds of interest and 

their area counts were collated into Table2.

After all flavors were characterized, three common flavors between two brands were compared qualitatively: lime, 

grapefruit, and black cherry. The chromatograms were overlaid to distinguish the chromatography and overall 

display the differences in peak area and height.
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Instrumental Conditions

Table 1  Analytical conditions

Figure 2  Chromatogram for Lemon seltzer 1



4

Utilizing SPME Arrow and GC-MS to Characterize the 

Aroma profile of Leading Seltzers Brands 

Table 2  Compound table for Lemon Seltzer 1



3．Result
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SPME Arrow was extremely effective at recovering several prominent terpenes and aromatics from the lemon 

seltzer. Limonene and linalool have a clear presence as expected as well as geraniol. Some unexpected detections 

appeared later in the run with fenchol and caryophyllenyl alcohol. Below are the comparison TICs of seltzer1(black) 

and seltzer2(pink). Figure 3,4, and 5 show the TICs for grapefruit, black cherry, and lime respectively. Base shift 

was applied to highlight differences in the chromatograms.
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Figure 3  Chromatogram for Grapefruit 

Figure 4  Chromatogram for Black cherry 

Figure 5  Chromatogram for Lime
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HS-SPME Arrow paired with GCMS proves more than efficient for the characterization of the headspace and aroma
profiles of seltzers. The detection of several expected terpenes and additional volatiles that have an affect on taste and

aroma, is easily obtainable. The methodology used here also proved useful in comparing multiple brands of seltzers

unlocking the potential for quality control and quality assurance capabilities. Further quantitative work is expected to

determine overall linearity and effectiveness of the method.
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4．Conclusion
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