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Abstract Kratom is the leaves of Mitragyna speciosa
(Rubiaceae). Recently, kratom has been sold in street shops
or on the Internet in Japan for the purpose of abuse due to
its opium-like effects. In this study, we investigated the
botanical origin of the commercial kratom products using
the internal transcribed spacer (ITS) sequence analysis of
rDNA in preparation for future regulation of this product.
In addition, a previously reported method to authenticate
the plant, utilizing polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) was applied
to the same products in order to estimate the method’s
accuracy and utility. The ITS sequence analysis of the
commercial kratoms revealed that most of them were
derived from M. speciosa or closely related plants, while
the others were made from the same tribe plant as
M. speciosa. The reported PCR-RFLP method could
clearly distinguish kratoms from the other psychoactive
plants available in the Japanese markets and also from
related plants. The authentication method is considered to
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be useful for the practical regulation of the plant due to its
wide range of application, high accuracy and simplicity.

Keywords Kratom - Mitragyna speciosa - tDNA
internal transcribed spacer (ITS) - Polymerase chain
reaction-restriction fragment length polymorphism
(PCR-RFLP)

Introduction

In recent years, many psychoactive substances and plants
not controlled by Japanese laws are easily obtained through
the Internet in Japan. Not only do these products induce
health disorders in humans, but they can also function as
‘gateway drugs’ which catalyse the abuse of controlled
narcotics and stimulants such as marijuana, opium and
methamphetamine. Therefore, the Ministry of Health,
Labour and Welfare, Japan, has regulated these psycho-
active drugs as designated substances (Shitei-Yakubutsu)
based on the Japanese Affairs Law since 2007'. Now, 39
chemical agents and a plant are controlled under this law?.

The only plant material designated as “Shitei-Yakubu-
tsu” is magic mint (Salvia divinorum; Labiatae). Therefore,
other plants such as kratom (Mitragyna speciosa; Rubia-
ceae), sinicuichi (Heimia salicifolia; Lythraceae), blue
lotus (Nymphaea spp.; Nymphaeaceae) and their processed
products have often been found in the Japanese markets
since the enforcement of the law.

! The revision of the Pharmaceutical Affairs Law (Jun. 14, 20006),
Law No. 69 (2006).

2 Ordinance No. 14 (Feb. 28, 2007), Ministry of Health, Labour and
Welfare, Japan. Ordinance No. 146 (Dec. 12, 2007), Ministry of
Health, Labour and Welfare, Japan. Ordinance No. 172 (Dec. 17,
2008), Ministry of Health, Labour and Welfare, Japan.
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