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Studies on Biologically Active Secondary Metabolites from Some Medicinal Plants

in Viet Nam

NINH THE SON

For thousands of years, Vietnamese traditional herbal medicine, also known as
Southern Medicine, has been used to treat various diseases. Historical medical
documents have shown that the Vietnamese people as well as other ethnic groups
treated diseases with available resources, such as herbs and plants containing medicinal
properties. To this end, the search for bioactive molecules from natural products has
been of biomedical interest as a source of novel pharmacological agents. Recently,
modern chromatography techniques have been applied to isolate numerous secondary
metabolites containing biological activity. This platform has allowed for the discovery

of new potential drug candidates.

The present work formed the basis for my dissertation, titled “Studies on
Biologically Active Secondary Metabolites from Some Medicinal Plants in Viet
Nam.” This work encompasses phytochemical, spectroscopic, and biological studies to
identify novel metabolites which may be potential therapeutics. This study deals with
two Vietnamese medicinal plants: Dalbergia tonkinensis Prain (D. tonkinensis) and
Cratoxylum formosum (Jack) Dyer in Hook (C. formosum). Of pharmacological interest,
the D. tonkinensis species is recognized to be a potential agent in treating diabetes.
Leaves from the C. formosum species have traditionally been employed for tea and heat
detoxification, while also containing digestive benefits and anti-aging properties. As the
chemical components of this plant are rich in tannins and flavonoids, the biological
activity of C. formosum species includes significant antioxidant properties. Though
these two plants have played an important role in Vietnam, to date, specific
phytochemical investigations on these plants have been limited. In order to explore
further scientific aspects on these plants, the present work has focused on elucidating

new kinds of biological activities from several parts of these two plants, including plant



extracts and natural compounds. The results have been divided into the following

chapters:

Chapter 1 An overview of studies on Dalbergia genus:

It is necessary to demonstrate a broad spectrum of the previous studies relating
to the plants from the Dalbergia species. Consequently, this chapter deals with an
overview of the botanical description, traditional uses, phytochemical investigations,
and pharmacological activities of this plant. Most of the Dalbergia species are
environmentally protected due to over-exploitation. D. tonkinensis is on the [IUCN Red
List of Threatened Species and Vietnam Government Decree No, 32/2016/ND-CP,
prohibiting the exploitation, shipping, and storage of this tree. Chemically, the perennial
plants from Dalbergia genus are rich in flavonoids and glycosides. Thus,
pharmacological outcomes arising from in vitro and in vivo studies provide evidence for
employing Dalbergia plants as potential pharmacological agents for bacterial infections,
diabetes, cancer, cardiac failure, and so on.

Chapter 2 Chemical constituents from Dalbergia tonkinensis Prain:

In this chapter, the experimental design mainly focused on the phytochemical
investigations on heartwood, leaf, and root of the Vietnamese D. tonkinensis plant.
Briefly, the first stage involved producing the crude extracts obtained by using methanol
or ethanol solvents. These crude extracts were partitioned with other solvents including
n-hexane, chloroform, dichloromethane, and ethyl acetate. Utilizing silica gel, Sephadex,
RP-18 and high-performance liquid chromatography (HPLC) columns in
multi-chromatographical actions, a total of 47 compounds were isolated. Among them,
two new rare flavanone derivatives (25)-6,8-dicarboxyethylpinocembrin (20), and
(25)-8-carboxyethylnaringenin (21) and one new sesquiterpene
rel-(3R,68,75)-6 a-hydroxycyclonerolidol (25) were isolated from heartwood, while one
new alkaloid 3-(1H-indol-3-yl)-2-methoxypropanamide (31) and one new isoflavone
glycoside isocaviunin 7-O-B-D-apiofuranosyl-(1—6)- 3 -D-glucopyranoside (33) were
identified in the leaf. In addition, a new sesquiterpene
2,5"-dimethyl-5'-vinylhexahydro-2,2'-bifuran-5(2H)-one (47) was found in the root.

The results also suggested that flavonoids and flavonoid glycosides
predominated in the D. fonkinensis plant. Of particular interest, among secondary

metabolites, sesquiterpene nerolidol derivatives were only found in Vietnamese D.
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tonkinensis and Chinese D. odorifera, thereby marking a close affinity between these

plants.
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Chapter 3 Chemical constituents from Cratoxylum formosum:

Phytochemical studies on C. formosum led to the isolation of nine compounds
from the methanol extract of the leaf. Isolated compounds were categorized as

phytosterols, xanthone glycosides, flavonoids, and flavonoid glycosides.
Chapter 4 Biological activities:

In the present study, several kinds of extracts, fractions, and isolated compounds
from the plants of Dalbergia genus were investigated for biological activity.
Antimicrobial, enzymatic, and antioxidant activity assays were carried out. D.
tonkinensis methanol extracts of leaf, stem bark and root, and chloroform fractions of
heartwood methanol extract caused more than 60% bacterial growth inhibition against
Bacillus cereus (B. cereus), Escherichia coli and Streptococcus pneumoniae (S.
pneumonia). Among the isolated compounds, flavanone pinocembrin and isoflavone
biochanin A suppressed 80% of the bacterial growth of the two strains B. cereus and S.
pneumonia compared with the positive control. Likewise, 80% growth inhibition of S.

pneumonia was caused by the isoflavanone sativanone and chalcone isoliquiritigenin.



The products from D. tonkinensis (extracts, fractions, and isolated compounds)
were assessed for enzymatic activity assays. The results suggest that at concentrations
of 25-250 ng/mL, the methanol extracts of leaf and root, the root ethanol extract and its
dichloromethane fraction, and heartwood water decoction extract can serve as useful
sources to stimulate trypsin enzymatic activity. In addition, water decoction extracts of
leaf and stem bark may explain unknown ethno-pharmacology due to the high
inhibitory percentages in trypsin-chymotrypsin-elastase experiments. Among the
isolated compounds, quercetin inhibited the activities of trypsin and chymotrypsin with
an ICsg value of 9.7 uM.

Finally, for antioxidant evaluation, we found that the isoflavan 3R-vestitol (from
D. tonkinensis) and isoquercetin (from C. formosum) possessed free radical scavenging

activity in a similar fashion as the standard compound catechin (ICsg 42.98 pg/mL).



BXEEGEROES

AT, 2 O N F LMY Dalbergia tonkinensis Prain & Cratoxylum formosum
(Jack) Dyer in Hook MDE#LFERIBFZE & AFREM O R R O ETEMEMRBICE T 2 XA
LERERRN SR D,

N b LAOGHRERITE S M ofFe RRABICKH LERAEYBAERINTE 2, dWVEF
FIZLD LR P FLAETFTRIUMRE L N—TREELZRRAOEEICAN TV, Z0
EoZ. R AEEAEDHFRLEDORFERE LTERSATWVS, SHIZ,
BT A TRIBINSER L7 2 L O MBOAEBESEDE O BT RER >ASICRY | B
MR A RO D D HRABRIBER S ORRBER TV D,

TDLHIRBENS, BEEIZ. R bFFTLED. tonkinensis & C. formosum (& B L1z, D.
tonkinensis \IKERIZDIGFIZ, £ 7= C. formosum I IEBANMER INTHHEREM TH D,
Bz, W & bREILERPIF SN TV D Z LIXBBRIEV, D. tonkinensis DFLSIATSE
DFER, 47 HD{LAY N ERTE =, DN, 6 MOFHHRILEWIT T/ 20, 21, &
AXTNAR 25, 47, TAHaAf K31, AV T7FR 7Y a4 R 33T, £150HEx
REE R U513 2 k9T NMR, MS T —# —B LU CD RAXJ M OFITIZ L Y IRTE
L7=. $IZ. carboxyethyl ZHTHT7T/8/ 2 208 21 3B LWMLEMERBREDLZ L
o, EERORANRESHOBBETH D, —H. C. formosum H* 513 9 HOLEW ) BEER
ETE0, FRPERIRNEE2h o7, SE, HEtShizbam L BRIMT —F 12
B-3&, Dalbergia BIEYEOMEMLENHBERF LIER, 77,5/7020 & 21 B
Dalbergia BFEMVRICEBERMEFREIETH D LB TTE I,

D. tonkinensis & C. formosum H O BB XN /-{t &R O'THEM O (B, 1], OH
) BoMEMIC OV T 3 EOAREE (FdEEE, Y o7 a7 7 —EENE, DPPH 7
CHNBEEENE) ZRE L, TORER, 4 Y 7 7R sativanone, H7/L3  isoliquirtigenin
A8 Strepotococcus pnrumonia (25t L CHWHLETEYEZ R L, D. tonkinensis LD A 5 ) —
VR 7 & v ARV L 43EiAS Bacillius cereus.  Escherichia coli, S. pnrumonia \ZXf LIUETE
WEETDHZ BN hoTz, —F. {LEWDP T quercetin 7 trypsin & chemotrypsin {&
HEBAIZAE LT (ICs9.7uM), 7=, D. tonkinensis 13 trypsin {&EHE 2 &L
BEREVERA RV &N/, &2, DPPH 7 H/HERIEMIZIBN T, D. ronkinensis



MBS NT-A Y 7 TR 3R-vestitol & C. formosum 7> 5 Bl X 7= isoquercetin (ZIE4E
BN catechin L RIHEDOENEE R L, &i%iIZ, 3 BOEMICE L CEEEMHEMEE
HRETL, EHICLERERELHEMBIZOVWTOMRAGERRETH I LB TEL,

AFHICIT 2 DO N F LFENEY) D. tonkinensis & C. formosum DR HFFEM & A5 56 {#
DILEHEHERE L, £TON6 ERFHLEMTHY ., TNOLOEELRBINT —F
DL VAL LT, 36, SEIOMETHRIALEWMT —FZHE-S& Dalbergia
B O FHIRNT ©ESE L, Dalbergia \Z¥H DILEREER TR Lz, £/, 3EDLE
BEMARF L, BEEL/-7 7R VBROPICESZHORRBHF TE 2LEWLE TITHHR D
TEMER S OFRMBTIETE B D. tonkinensis DIRALH A H M TE I,

LAE, #ERDORARYCENFRIM X AEBENEFEE2 EBOICEA Lz - A EREY
DI % 55 8 D MAIRY e AL, HE (EF) OFEMLICETILDLRD D,

MXEFEEZR (FB) & Bl Ef&k

(BE) iz ® &=&

(BIE) 2% #l B

(BIZE) ##dF Nguyen Manh Cuong



BERBY NEOESL L UREOEROES (5428)

SAGLELLR BT

T - 517 HRIHRFRFEEFHER
4 BTITILISRIT PUHE 4R 180
T770-8514 TEL 0886028210

Fp ) JBOHE ED R OO Bk N &
HETWAKIRT4THS

T770-0903 TEL 088-622-2356

FAX 088-622-2357

E-mail : haradapp@khf.biglobe.ne.jp



