
88 昆虫の生物機能を生体触媒に用いた新規機能性分子ナノカーボンの生産 
 

昆虫の生物機能を生体触媒に用いた 
新規機能性分子ナノカーボンの生産

*宇　佐　見　享　嗣*

Bioproduction of Functional Molecular Nanocarbons  
Using the Insects’ Xenobiotics Metabolism

*Atsushi USAMI*

	 In-flask chemical reactions, often facilitated by specially designed reagents and catalysts, have enabled 
the synthesis of many functional molecules and advanced materials, including nanocarbon systems. On 
the other hand, individual organisms such as insects can be viewed as natural, high-density “microreactors” 
equipped with xenobiotic-metabolizing enzymes capable of selective transformations. Here, we show that 
molecular nanocarbons — nanometer-sized carbon materials built from polycyclic aromatic hydrocarbon 
frameworks — can be diversified via biotransformation in Spodoptera litura larvae. Mixed-substrate feeding 
of [6]MCPP with carbon nanorings [n]CPP (n = 5–7) reproducibly altered the metabolite profile and 
generated additional oxygenation-consistent products, indicating that in vivo selectivity can be tuned by 
co-presenting substrates within the enzymatic reaction field. This insect-based approach offers a low-waste, 
one-step route to diversify non-natural nanocarbon scaffolds and broadens the accessible chemical space 
for materials chemistry and future bio-enabled synthesis.
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図１　ハスモンヨトウ幼虫による混合基質を用いた新奇分子の創製．
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