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Abstract

Cigarette butts are a significant environmental pollution problem
worldwide due to their toxic and environmentally harmful content, such as
heavy metals, polycyclic aromatic hydrocarbons, and nicotine. They are
primarily composed of cellulose acetate, a non-biodegradable plastic material.
This study aimed to investigate the detrimental effects of cigarette butt extracts

on both the environment and health.

The study involved the extraction and analysis of active compounds from
cigarette butts using a sequential solvent system based on polarity differences.
The solvents employed included ethanol, water, ethyl acetate, and petroleum
ether. Gas Chromatography-Mass Spectrometry (GC-MS) was utilized to

identify the chemical compounds within the extracts.

The GC-MS analysis revealed that cigarette butt and pristine cigarette
extracts contained several significant compounds, with Hexadecane, 1,1-
bis(dodecyloxy), and other compounds being among the most prominent.
Furthermore, this study examined seven distinct extracts, including electronic
cigarette liquid, unused (pristine) cigarette extracts (water and ethyl acetate), and
cigarette butt extracts (petroleum ether, ethanol, ethyl acetate, and water).
Substantial differences in chemical composition were observed among the
extracts. N-Hexadecanoic acid was found in higher concentrations in cigarette
butt extracts (petroleum ether and ethanol), and ethyl acetate pristine cigarette
extracts, whereas Oleic acid dominated in petroleum ether and water extracts of
pristine cigarettes and electronic cigarette liquid. Tetrapentacontane, 1,54-
dibromo-, exhibited higher levels in water extracts of pristine cigarettes. The
solvents used for extraction significantly affected Total [gG immune responses
in rat experimental models. Ethanol and ethyl acetate were more effective
solvents than petroleum ether and water, resulting in significant differences in
Total IgG levels. The weight data revealed that different extracts had a

significant impact on rat weight, while the locomotion data showed statistical
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relationships between solution concentrations and types. Some extracts had no

impact on rat locomotion, while others significantly affected it.

The study also examined the toxic effects of cigarette butt extracts through
rat ingestion. Water extracts of cigarette butts showed a positive impact on brain
tissues, preserving brain cells. However, petroleum ether extracts (found in both
cigarette butts and pristine cigarettes) were potentially linked to Hepatocellular
carcinoma (HCC), a form of liver cancer. Moreover, all examined extracts had
significant effects on kidney tissues, leading to significant cell and tubule
enlargement, known as hyperplasia. In contrast, analysis of electronic cigarette
liquid did not show any negative effects on organs, indicating its relative safety
compared to other examined extracts. The petroleum ether extract, however, was

associated with Hepatocellular carcinoma (HCC) in the liver.



