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In general, when industrially refining humic substances (HS), extraction is performed using 

strong acids or bases from materials such as sub-bituminous coal or peat. Conversely, "HS-
2�Pro" that demonstrated its effectiveness in this study uses coniferous wood chips as raw 
material and employs no chemicals such as strong acids or bases during the extraction process. 
We examined the characteristics of HS-2�Pro compared to commercially available HSs refined 
by conventional methods. HS-2�Pro has a large amount of phenolic hydroxyl groups per 
weight, suggesting that it exhibits strong redox properties. However, since HS is a relatively 
high-molecular compound, it was not possible to directly observe the electron transfer at a 
typical disk electrode. Therefore, we observed indirect electron transfer using ABTS (2,2'-
azino-bis(3-ethylbenzothiazoline-6-sulfonic Acid) radical as electron transfer mediator 1). 
Based on the digital simulation analysis of cyclic voltammetry (CV), this study revealed that 
HS-2�Pro demonstrates faster electron transfer compared to other HSs.  

 

Keywords：Humic Substances, Antioxidant Activity, Cyclic Voltammetry, ABTS  

 

一般的{1腐植物質を工業的{製造y»際{�1亜炭や泥炭等を原料xしv強酸

や強塩基{¸»抽出|行わ¼»2対照的{1本研究w検証さ¼た<HS-2�プý=
�1針葉樹チóプを原料xし1強酸や強塩基を一W使用{z{抽出しvい»2本研

究w�1HS-2�プý~官能基評価z¸びサ´クúóクボûタンāøúüÿCVĀを用
いた酸化還元特性~評価を行い1一般的z精製法{¸っv得¹¼た腐植物質ÿ今回

�富士フ³ûĀ－和光純薬1²ûùúóチ1úカù´T社製試薬を用いたĀx比較

した2HS-2 �プý�Ýß当たº~フ·ノüû性水酸基ß|多く1強い酸化還元特性
を示yこx|示唆さ¼た2し{し1高V子化\物wあ»こx{¹一般的z電極w~

直接~電子移動反応を観察y»こx�w}z{った2そこw電子移動ā÷³¸üタ

xしv ABTSù¸カûを用いた間接的電子移動反応を観察した2得¹¼た CVを÷
¸タû·ÿュüü·ョン{¸º解析し1腐植物質x ABTSù¸カûx~電子移動�
度定数を評価した 1)2そ~結果1HS-2 �プý|一般的z腐植物質x比較しv1迅�{
ù¸カû消去反応を行っvい»こx|明¹{xzった2 

 

1) Olga I. Klein et al. J Soils Sediments 2018, 18, 1355.  

H933-3pm-13 åoW�_ �104g{~_ (2024)

© The Chemical Society of Japan - H933-3pm-13 -


