The detection of adulteration of true cardamom [Elettaria cardamomum (L.)
Maton] with powdered wild cardamom (Elettaria ensal) remains a significant
challenge in the global spice trade . Cardamom essential oil (CEQO) is a major
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min, followed by hydrodistillation for 30 min to obtain the essential oll.

Chemical characterization: The extracted CEO was characterized using
GC-MS,FT-IR and Raman spectroscopy, and the resulting spectra were
qualitatively compared.
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Figure 5: Chemical structures of (a) a-terpinyl acetate (b) 1,8-cineole (c) ImanoI (d) terpinen-4-ol () a-terpinene and (f) 2-carene
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GC-MS FT-IR Raman

TCEO:

ester + ether rich (73.9%)
Key markers: a-terpinyl
acetate & 1,8-cineole

TCEO:

Sharp ester peaks at
1731 & 1252 cm™
confirm ester bonds.

1,8-cineole-specific peaks
at 467-680 cm™ In
TCEO.

WCEO:

Broad O-H absorption
at 3450 cm™ confirms
dominant alcohols.

WCEO:
alcohol rich (55.57%)
Key marker: terpinen-4-ol

Dominant C-H stretching
at 2864 cm™ confirms
ester-rich vs. alcohol-rich
profile.

Conclusion

The strong GC-MS and FT-IR spectroscopic agreement reveals Raman as a
potential tool for cardamom authentication and adulteration detection iIn
routine quality control.
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