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1) Zhu S., Sugiyama R., Batkhuu J., Sanchir C., Zou K., Komatsu K.: Survey of Glycyrrhizae
Radix Resource in Mongolia: Chemical assessment on the underground part of Glycyrrhiza
uralensis and comparison with Chinese Glycyrrhizae Radix. J. Nat. Med., 63: 137-146, 2009.

Abstract: In order to reveal the chemical characteristics of Glycyrrhiza uralensis growing in Mongolia
and to clarify whether it can be the source of Glycyrrhizae Radix used in Japan, eight major bioactive
constituents in the underground parts of G. uralensis collected in Mongolia were quantitatively analyzed
and compared with Glycyrrhizae Radix produced in China. Most of the 15 samples from eastern, southern
and western parts of Mongolia contained 26.95-58.55 mg/g of glycyrrhizin, exceeding the criterion (25
mg/g) assigned in the Japanese Pharmacopoeia. The sample collected in Tamsagiyn hooly, Dornod
province, in eastern Mongolia was of the highest content 58.55 mg/g. The contents of three flavanone
constituents (liquiritin apioside, liquiritin and liquiritigenin) and three chalcones (isoliquiritin apioside,
isoliquiritin and isoliquiritigenin) varied significantly according to collection places; the subtotal of the
three flavanones ranged from 3.00 to 26.35 mg/g, and the subtotal of the three chalcones ranged from 1.13
to 10.50 mg/g. The content of glycyrrhizin and subtotal contents of flavanones and chalcones in the
underground parts of G: uralensis from Mongolia were obviously lower than wild samples, but higher than
cultivated samples derived from the same species produced in China. Glycycoumarin, a species-specific
constituent of G. uralensis, was detected in all Mongolian samples. Its contents in samples from eastern
Mongolia, Sergelen and Tamsagiyn hooly of Dornod province were very high and were compatible with
Tohoku-kanzo derived from wild Chinese G. uralensis. The present study suggested that Mongolian G.
uralensis could be a source of Glycyrrhizae Radix, mostly of Japanese Pharmacopoeia grade. However,
the producing area should be taken into consideration to ensure relatively high quality. In addition,
planned use and promotion of cultivation must be advocated to avoid confronting Mongolian Glycyrrhiza
with the same threat as its congener in China. Our study sheds some light on selecting cultivation areas
and superior strains, which are important tasks to promote cultivation.

2) Kitani Y., Zhu S., Omote T., Tanaka K., Batkhuu J., Sanchir C., Fushimi H., Mikage M.,
Komatsu K.: Molecular analysis and chemical evaluation of Ephedra plants in Mongolia.
Biol. Pharm. Bull., 32: 1235-1243, 2009 .

Abstract: Ephedrae herba has been used in traditional Chinese and Japanese (Kampo) medicine from
ancient times, with the primary resource being in China. In the present study, field survey as well as
molecular and chemical assessments were conducted on Ephedra plants in Mongolia to clarify whether
they could be an alternative resource of the Ephedrae herba used in Japanese Kampo medicine. Ephedra
sinica, E. equisetina, E. przewalskii, E. regeliana, E. monosperma and an unknown taxon (ESP) collected
in Mongolia were divided into 9 genotypes on the basis of nucleotide sequences of 18S ribosomal RNA
(rRNA) gene and #7nK gene. E. sinica, E. equisetina, and E. monosperma presented completely identical
sequences to the corresponding species from China. The sequences of #7nK gene and 18S rRNA gene
provide a useful index for identification and taxonomic classification of Mongolian Ephedra plants.
Quantitative analysis of 5 ephedrine alkaloids revealed that almost all Mongolian Ephedra plants
contained high amounts of total ephedrine alkaloids (TAs, 1.86-4.90%) and a high percentage of
pseudoephedrine in TAs differed obviously from the Chinese. E. sinica and E. equisetina found in eastern
and central Mongolia, showing total contents of ephedrine and pseudoephedrine higher than 1.43%, were
potential new resources of Japanese Pharmacopoeia grade Ephedrae herba.

3) Fan L. L., Zhu S., Chen H. B., Yang D. H., Cai S. Q., Komatsu K.: Molecular analysis of



Stemona plants in China based on sequences of four chloroplast DNA regions. Biol. Pharm.

Bull., 32: 1439-1446, 2009.
Abstract: Stemona sessilifolia, S. japonica and S. tuberosa are the three original sources of Stemonae
Radix specified in the Chinese Pharmacopoeia (CP), and have been traditionally used for antitussive and
insecticidal remedy. Significant variations in alkaloids composition and content, as well as different
degrees of antitussive activities were found among them. In order to identify the genuine sources of
Stemonae Radix accurately in genetic level, we determined the nucleotide sequences of chloroplast DNA
trnL-trnF, trnH-psbA, petB-petD and trnK-rps16 regions of the species recorded in CP and S. parviflora,
as well as the common counterfeits of Stemonae Radix, Asparagus species. The results revealed that the
sequences of perB-pefD and trnK-rps16 regions, showing relatively high substitution rate, were more
informative than those of trnlL-trnF and trnH-psbA regions. The sequences from all the four regions
provided useful information to discriminate the three CP species from each other and from S. parviflora
and the counterfeits. A phylogenetic tree reconstructed by the frnH-psbA sequences for 9 Stemona species
distributed in China and Thailand showed that the three CP species belonged to the same clade, among
which S. japonica and S. sessillifolia formed a sister group, showing closer relations to each other than to
S. tuberosa. By contrast, S. parviflora was genetically far from the three CP species. Intra-species
variations were observed in the three CP species. Especially, in S. tuberosa two types of petB-pefD
sequence and four types each of trul-trnF, truK-rps16 and trnH-psbA sequences resulted in 6 haplotypes;
whereas, these differences had no relation with the different chemical types, but seemed to be consistent
with geographical distribution.

4) Fan L. L., Zhu S., Chen H. B., Yang D. H., Cai S. Q., Komatsu K.: Identification of the
Botanical Source of Stemonae Radix Based on PCR with Specific Primers and PCR-RFLP.
Biol. Pharm. Bull., 32: 1624-1627, 2009 .
Abstract: Stemona sessilifolia, S. japonica and S. tuberosa are the three genuine sources of Stemonae
Radix specified in the Chinese Pharmacopoeia (CP) for antitussive and insecticidal remedy. Significant
variations in alkaloids composition and content, as well as different degree of antitussive activity were
found among them. In order to accurately identify the genuine sources of Stemonae Radix in the genetic
level, two polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) methods
were developed based on the sequence differences in chloroplast DNA trnL-trnF and petB-petD regions
of the species recorded in CP, as well as S. parviflora and a counterfeit of Stemonae Radix, Asparagiuis
cochinchinensis. By using the restriction enzymes Mwol, Acil and Xmnl which were able to recognize
specific sequence sites in the trnl-trnF region, and Bcll, Hincll and Bsll which can recognize those in the
petB-petD region to digest the corresponding PCR products, the specific digestion pattern enabled the
discrimination of the botanical sources of Stemonae Radix effectively and efficiently.

5) Deevanhxay P., Suzuki M., Maeshibu N., Li H., Tanaka K., Hirose S.: Simultaneous
characterization of quaternary alkaloids, 8-oxoprotoberberine alkaloids, and a steroid
compound in Coscinium fenestratum by liquid chromatography hybrid ion trap
time-of-flight mass spectrometry. J. Pharm. Biomed. Anal., 50: 413-425, 2009.

Abstract: Simultaneous characterization of quaternary alkaloids, 8-oxoprotoberberine alkaloids, and a
steroid compound in Coscinium fenestratum was successfully performed by liquid chromatography
hybrid ion trap time-of-flight mass spectrometry (LC/IT-TOF MS). A total of 32 compounds, including 2
benzylisoquinoline alkaloids, 3 aporphine alkaloids, 12 quaternary protoberberine alkaloids, 10
8-oxoprotoberberine alkaloids, 3 tetrahydroprotoberberine alkaloids, and a steroid compound were
simultaneously separated and characterized by matching the empirical molecular formulae with those
published in literature and the multi-stage mass spectrometry (MS,) data obtained using structural
information from IT, accurate mass measurement obtained from TOF MS, and HPLC separation. A total
of 20 compounds, including 4 novel natural products were identified or tentatively identified for the first



time from Coscinium fenestratum. In the positive-ion mode, 8-oxoprotoberberines produced [M+H]" and
[M+Na]"; the fragmentation of 8-oxodihydroprotoberberines produced [M+H-"CH;]",
[M+H-"CH;-"CH;]’, and [M+H-"CH;-"CH;-CO]’, while 8-oxotetrahydroprotoberberines generated
[M+H-"CH;]"~, [M+H-"CH3-"CH;]", [M+H-"CH3-"H]", and iminium ions from the cleavage of the
protoberberine skeleton. The method can be applied for the analysis of 8-oxoberberine and other alkaloids
in Coptis japonica, Phellodendron amurense, and other herbal medicines.

6) Watanabe S., Kamei T., Tanaka K., Kawasuji K., Yoshioka T.: Roles of bile acid conjugates
and phospholipids in vitro activation of pancreatic lipase by bear bile and cattle bile. J
Ethnophaemacol., 125: 203-206, 2009.

Abstract: Bear bile (BB) originally used as a traditional Chinese medicine has also been adopted in Japan

as a traditional home remedy mainly for gastrointestinal problems due to impaired digestion. However,

recently, efforts have been made to find alternatives to BB for ecological and ethical reasons. AIMS OF

THE STUDY: To find alternatives to BB for facilitating fat digestion, we compared the potency of cattle

bile (CB) or synthetic mixtures of major bile components to activate pancreatic lipase with that of BB.

MATERIALS AND METHODS: The compositions of bile acid conjugates and phospholipids in BB and

CB were determined by high-performance liquid chromatography and thin layer chromatography,

respectively. The effects of BB and CB as well synthetic mixtures of bile acid conjugates and

phospholipids on pancreatic lipase activity in vitro were examined. RESULTS: BB and CB contained
markedly different types and quantities of bile acid conjugates and phospholipids, although the potencies
of BB and CB to activate pancreatic lipase were not significantly different. The potency of BB to activate
pancreatic lipase was reconstituted by the major bile acid conjugates and phospholipids found in BB. In
contrast, only bile acid conjugates found in CB could reconstitute its potency to activate pancreatic lipase.

CONCLUSIONS: Our observations indicate that CB or the synthetic mixture of bile components can be

used as an alternative to BB for facilitating fat digestion.

7) Tanaka K., Ina A.: Structure Elucidation of Acylsucrose Derivatives from Atractylodes

lanceae Rhizome and Atractylodes Rhizome. Nat. Prod. Comm., 4: 1095-1098, 2009.
Abstract: The mass chromatographic fingerprints of the water extracts of Atractylodes rhizome and
Atractylodes lancea rhizome were analyzed by LC-MS. Three new acylsucrose derivatives
[2,6,3",6'"-tetra(3-methylbutanoyl)sucrose (1), 2,4,3",6'-tetra(3-methylbutanoyl)sucrose (2), and a mixture
of 3',4',6'-tris(3-methylbutanoyl)-1'-(2-methylbutanoyl)sucrose and 1',3',4',6'-tetra(3-methylbutanoyl)
sucrose (6)), along with three known acylsucroses (2,6,3',4'-tetra(3-methylbutanoyl)sucrose (3),
2,4,3' 4'-tetra(3-methylbutanoyl)sucrose (4) and a mixture of 2,3',6'-tris(3-methylbutanoyl)-
1'-(2-methylbutanoyl)sucrose and 2,1',3',6'-tetra(3-methylbutanoyl)sucrose (5)] were isolated as the
marker compounds of Atractylodes rhizome and Atractylodes lancea rhizome. The structures of the
compounds were elucidated by MS/MS analyses and NMR experiments.

8) Tanaka K., Ina A., Ohta Y.: Comparative study of chemical constituents of the traditional
medicine hochuekkito by LC-MS with multivariate statistical analysis. J. Trad. Med., 26:
179-186, 2009.

Abstract: We have examined a mass chromatographic fingerprint approach for quality evaluation and

differentiation of herbal drugs and formulations using HPLC coupled with an ion trap-time of flight mass

spectrometer (LC-IT-TOF-MS) and chemometrics. Six types of hochuekkito (HET) formulation
prescribed in Japanese Pharmacopoeia were analyzed and 45 compounds were identified or tentatively
characterized in the mass chromatographic fingerprints. By a chemometric approach, 9 compounds,
namely, two acylsucrose derivatives, dihydroxyflavone-glucopyranoside, liquiritin, liquiritin apioside and
neolicuroside, hesperidin, trihydroxyflavone-diglucopyranoside and cimicifugic acid F were detected as
marker compounds amongst the chemical extracts in the samples, which had large variation in
concentrations. The presented mass chromatographic fingerprint method provides comprehensive and
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simultaneous information on all the chemical constituents in the sample and can be utilized for quality
control of Japanese traditional medicines (Kampo medicine).

9

Sato N., Ma C. M., Komatsu K., and Hattori M.: Triterpene-Farnesyl Hydroquinone
Comjugates from Ganoderma sinense. J. Nat. Prod., 72: 958-961, 2009.

Abstract: Three new lanostane-type triterpenoids having farnesyl hydroquinone moieties, named
ganosinensins A-C (1-3), were isolated from the fruiting body of Ganoderma sinense, together with three
known lanostane triterpenes, ganodermanontriol, ganoderiol A, and ganoderiol D. The structures of
compounds 1-3 were determined by spectroscopic data interpretation.
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Tanaka K., Ina A., Komatsu K.: Prediction of cyclooxygenase inhibitory activity of Curcuma
rhizome from chromatograms by multivariate analysis. The 8" Joint Seminar of JSPS-NRCT Core
University Program, 2009, 2/ 3-4, Bangkok, Thailand.

Wirasathien L., Zhu S., Komatsu K.: Molecular identification of herbal drugs from Kaempferia
parviflora. The 8™ Joint Seminar of JSPS-NRCT Core University Program, 2009, 2/3-4, Bangkok,
Thailand.

Rinthong P., Zhu S., Komatsu K., Chanama S., and De-Eknamkul W.: Genetic variation and
hybridization of Croton stellatopilosus Ohba based on ITS, trnL-F and trnK nucleotide sequences.
The 8™ Joint Seminar of JSPS-NRCT Core University Program, 2009, 2/3-4, Bangkok, Thailand.
Komatsu K., Zhu S.: Genetic and Chemical Diversity of Ginseng Drugs and the Development of
DNA Microarray for Authentication. BioEco 2009, Ministry of Science and Technology, P. R.
China, 2009, 6/26-27, Tianjin, China.

Komatsu K.: Genetic and Chemical Diversity of Ginseng Drugs and the Development of DNA
Microarray for Authentication. The 4™ Symposium on Standardization of Herbal Medicines, Seoul
National University, National Institute of Food and Drug Safety Evaluation, 2009, 9/24, Seoul,
Korea.

Komatsu K.: Database of natural medicines and its application for standardization. The 12"
International Symposium on Traditional medicine, 2009, 11/26-27, Toyama.

Bai Y. J., Oya M., Zhu S., Tohda C., Tanaka K., Komatsu K.: Integrated quality evaluation of
Siberian ginseng. The 12" International Symposium on Traditional Medicine, 2009, 11/26-27,
Toyama

Maeshibu N., Deevanhxay P., Suzuki M., Rasphone K., Tanaka K., Hirose S.: Online analysis of
compounds in Lao medicinal plant-Kiderm. The 16™ Regional Symposium on Chemical
Engineering, 2009, 12/1-2, Manila, Philippines.
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