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Application of Gardenia Fruit-Derived Genipin and Design of Laboratory Waste Treatment
for the Development of Safe-for-Operator and Eco-Friendly Drug Assay Process
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ABSTRACT

The objective of this research was to develop a novel method which was efficient, facile, safe-
for-analyst, environmentally friendly and required unsophisticated instrumentation for the assay of
gabapentin in bulk drug and capsules. It was based on the reaction between a safe reagent namely
genipin derived from Gardenia fruits with primary amino group of gabapentin to form blue product
with the maximum absorption at 590 nm. The optimized procedures started with the reaction setup
between the solutions of gabapentin and genipin solution prepared in water at pH 7, followed by
heating at 80°C for 1 hour. After the color was completely formed, the absorbance values were
measured and the quantities of drug in the samples were calculated by the comparison with a
standard curve. From the validation studies, it was found that the proposed method showed an
excellent linearity in the gabapentin concentration range of 0.15-0.50 mM. It was accurate, precise
and insensitive to the interferences from structurally related impurities and commonly used excipients.
The method produced stable blue color and gave the assay results in agreement with the
pharmacopeial HPLC method. Furthermore, all procedures were performed in absence of the use of
toxic organic solvents. Owing to the environmental awareness and responsibility, the treatment of
waste generated from the assay was also designed based on the use of gypsum as an adsorbent.
After the treatment, the blue product was dramatically removed from the waste solution and the
treated waste was proven to be safe for aquatic test organisms i.e. brine shrimps and guppy fishes.
Hence, this work was not only the first success in applying naturally-derived genipin to drug analysis
and quality control but also a paradigm of fully green analytical process starting from the selection
and use of safe reagents and procedures and ending with the waste management to ensure the least

impact after release into the environment.

Keyword: Gabapentin, Genipin, Assay, Colorimetry, Environmentally friendly, Waste treatment
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mass spectrometry (Lente and Gatautis, 1998; Kushnir et al., 1999) 78 UV-vis spectrophotometry
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Figure 1 Proposed scheme for the formation of blue colored adduct from the reaction of gabapentin

with genipin and its absorption spectrum
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Figure 2 Effect of pH on the reaction of genipin with gabapentin (®) and without gabapentin (©).

Figure 3 Effect of concentration of genipin solution: 1 mM (®), 2 mM (©), 4 mM (¥) and 6 mM (&)
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Figure 5 The percentage mortality of guppy fishes at different concentrations of waste solutions

before (®) and after (C) the gypsum adsorption treatment.
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