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TOM TAT

Dt vin dé: Chi rau mwong (Ludwigia) la mét trong nhing chi lém va da dang thugc ho rau
dira nuée (Onagraceae). Chi Ludwigia ddc trung béi nhiéu cong dung nhue khdng viém, khang khuan,
hé tro diéu tri ddi thdo dirong type 2, gdy doc té bao ung thu va bao vé té bao. Do s¢ hiru nhiéu hoat
tinh hap dan nén nhiéu cong trinh nghién ciu vé thanh phan héa hoc chi Ludwigia da duoc thuc hién
nham tim ra hoat chdt chinh trong loai. Tuy nhién ¢ Viét Nam, cac nghién cizu diroc thuc hién mét cach
roi rac, chira ¢é hé thong, vi thé bai tong quan ndy nham hé thong hoa thanh phan hda hoc cia cac
loai thugc chi Ludwigia moc o Viét Nam, lam co so khoa hoc cho c&c nghién cizu phén ldp, dinh danh
hoat chat va ddanh gid hoat tinh sinh hoc tiép theo. Péi twgng va phwong phdp nghién ciru: Thanh
phan héa hoc cua 6 lodi thugc chi Ludwigia gom Ludwigia octovalvis (rau mwong Ién), Ludwigia
perenis (rau muong hoa nho), Ludwigia hyssopifolia (rau mwong thon), Ludwigia epilobioides (rau
muong hep), Ludwiga prostrata (rau mirong dat) va Ludwigia adscendens (rau dira miréc). Cac di liéu
droc thu thap tir cac nguon tai liéu ddng tin cdy nhu PubMed, Web of Science, Google Scholar. Két
qud: Pd tong quan thanh phan héa hoc dic trung ciia 6 loai thugc chi Ludwigia moc ¢ Viét Nam bao
gom flavonoid, streroid, triterpenoid, phenolic va coumaric. Céac thanh phan héa hoc nay dwoc trinh
bay cdu tric hda hoc cling nguan goc phan lap tir lodi rau mirong cu thé. Két lugn: Ngi dung tong quan
cung cdp co so dit ligu hatu ich, tin cdy cho céc nghién ciiu chuyén su tiép theo. Keét qua cho thdy chi
Ludwigia c6 thanh phan héa thuc vdt da dang véi nhiéu hop chat da duwoc ching minh c6 hogt tinh
sinh hoc hdp ddn cho thdy tiém néing phat img dung cia chi Ludwigia vao cugc song.

Tir khoa: Chi Ludwigia, héa thuec vat, ho rau dira nuréc, tong quan.

ABSTRACT

A REVIEW ON CHEMICAL CONSTITUENTS OF LUDWIGIA GENUS
IN VIETNAM

Tran Quan Dinh*, Khuu Thanh Son, Le Thi Truc Giang,
Nguyen Minh Tuan Anh, Ngo Thi Ngoc Giau, Nguyen Thi Thu Tram
Can Tho University of Medicine and Pharmacy

Background: Ludwigia is one of the large and diverse genus belonging to Onagraceae
family. A series of biological activities have been reported for Ludwigia as anti-inflammatory,
antibacterial, supporting in type 2 diabetes treatment and cytotoxicity. Several studies on chemical
constituents of Ludwigia genus have been performed to discover components which related to
bioactivities. However, these studies were conducted in a discrete manner. This review was a
systematic report on the chemical constituents of Ludwigia genus in Vietnam that useful support for
the isolation and identification of bioactivities ingredients. Materials and methods: Six investigated
species including Ludwigia octovalvis, Ludwigia perenis, Ludwigia hyssopifolia, Ludwigia
epilobioides, Ludwiga prostrata and Ludwigia adscendens. The data was collected from PubMed,
Web of Science and Google Scholar. Results: Flavonoids, steroids, triterpenoids, phenolics, and
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coumarics were common chemical constituents of Ludwigia genus growing in Vietnam. Chemical
structures as well as their isolated source were also presented. Conclusion: This comprehensive
study could contribute the foundation for further research on the Ludwigia genus.

Keywords: Ludwigia, phytochemistry, Onagraceae family, review.

I. DPAT VAN DE

O Viét Nam, chi Ludwigia hién biét dén c6 6 loai phan bé rai rac khip ca nudc
gdm c6 Ludwigia octovalvis (rau muong 16n), Ludwigia perenis (rau muwong hoa nho),
Ludwigia hyssopifolia (rau muong thon), Ludwigia epilobioides (rau muwong hep),
Ludwiga prostrata (rau muong d4t) va Ludwigia adscendens (rau dra nuac) [1], [2]. Chi
Ludwigia dic trung boi nhiéu  cong dung nhu khang viém, khang khuan, hd tro diéu tri dai
thao duong type 2, gy doc té bao ung thu va bao vé té bao gan [3], [4], [5]. Do c6 nhiéu
dic tinh tét nén nhleu cong trinh nghién ctru vé thanh phan héa hoc vé nhiing loai thuoc
chi Ludwigia da duoc thuc hién. Nhiéu hoat chat da dwoc chiét tach va xac dinh ciu trac.
Tuy nhién van chua c6 mot tai liéu tong quan vé thanh phan héa thyc vat cua nhitng loai
thudc chi Ludwigia ¢ Viét Nam.

V6i mong muén gici thigu mot cai nhin tong quan vé thanh phan héa hoc vé 6 loai
duoc liéu thude chi Ludwigia gop phan thuc day nghién cau phat trién va ung dung nhiing
dugc lidu ndy vao cudc séng. Ching tdi thyc hién bai tong quan cung cap céac thong tin vé
thanh phan hoa thuc vat cua 6 lodi thuoc chi Ludwigia & Viét Nam.

I1. NQI DUNG TONG QUAN

Cho dén nay, 74 hop chat da dugc phan lap va xac dinh tir nhitng loai thugc chi
Ludwigia moc ¢ Viét Nam. Cac hop thudéc nhiéu nhém gom flavonoid, phenolic,
triterpenoid, steroid, coumarin va cac hop chat khac. Ty 1é cac hop chat khac nhau cua
nhitng loai thudc chi Ludwigia moc & Viét Nam dugc thé hién trong (Hinh 1).

Hop chét khac 5% Coumarin 7%

- % \3\\1\
Steroid 5% Flavonoid 33%

Triterpenoid
25%

Phenolic 25%

Hinh 1. Biéu d6 phan tram phan nhom hop chit khac nhau tir chi Ludwigia
2.1. Nhom flavonoid
Diic diém cdu trac caa flavonoid

Hinh 2. Khung chung cua flavonoid
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Flavonoid Ia nhitng hop chat mau phenol thuc vat ¢é cau tric khung suon co ban 1a
1,3-diphenylpropan nghia 1 2 vong benzen A va B ndi véi nhau qua mot day c6 3 carbon,
nén thudng duoc goi 1a C6-C3-C6. Thuong flavonoid ¢ mang mot hodc nhiéu —OH & vi tri
5va 7 trén nhan A va ¢ vi tri 3°, 4°, 5 trén nhan B. Do ¢6 nhiéu nhém —OH phenol nén cac
flavonoid c6 thé lién két véi nhau hoic véi cac hop chit khac trong cay dé tao thanh cac
hop chit phirc tap hon thuong gap nhit 1 lién két véi cac dudng c6 trong cay nhu duong
D-glucose, ké dén la D-galactose, L-rhamnose, L-arabinnose, D-xylose, D-apiose va acid

uronic [6].

Bang 1. Nhitng hop chét flavonoid da duoc chiét tach tir chi Ludwigia

S thir tu Hop chat Loai duoc lidu

1 vitexin Ludwigia hyssopifolia
Ludwigia octovalvis
Ludwigia epilobioides [7]

2 isoorientin Ludwigia hyssopifolia
Ludwigia octovalvis
Ludwigia epilobioides [7]

3 isovitexin Ludwigia hyssopifolia
Ludwigia octovalvis
Ludwigia epilobioides [7]

4 apigenin Ludwigia octovalvis [8]

5 orientin Ludwigia hyssopifolia
Ludwigia octovalvis
Ludwigia epilobioides [7]

6 dihydroquercetin Ludwigia adscendens [9]

7 luteolin Ludwigia octovalvis [8]

8 3,5-dihydroxy-7,4’-dimethoxyflavone Ludwigia hyssopifolia [10]

9 kaempferol Ludwigia adscendens [11], [9]

10 quercetin Ludwigia octovalvis [8]
Ludwigia adscendens [11], [9]

11 guercetin-O-3-arabinoside Ludwigia perennis [7]
Ludwigia adscendens [7], [11]

12 quercetin-O-glucoside Ludwigia perennis [7]

13 quercetin-O-3-rhamnoside Ludwigia adscendens [7]

14 quercetin-O-rutinoside Ludwigia adscendens [7], [11]

15 juglanin Ludwigia adscendens [11]

16 reynoutrin Ludwigia adscendens [11]

17 avicularin Ludwigia adscendens [11]

18 hyperin Ludwigia adscendens [11]

19 trifolin Ludwigia adscendens [11]

20 afzelin Ludwigia adscendens [9]

21 myricitrin Ludwigia adscendens [9]

22 avicularin 2"-(4"-O-n-pentanoyl)-gallate | Ludwigia adscendens [11]

23 trifolin 2""-O-gallate Ludwigia adscendens [11]

24 hyperin 2"-O-gallate Ludwigia adscendens [11]
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OH O
R, R, R, R, Rs Rg R
1) H C-glucoside OH H H OH H
G3) H H OH C-glucoside H OH OH
2) H H OH C-glucoside H OH H
“4) H H OH H H OH H
BS) H C-glucoside OH H OH OH OH
(6) H H OH H H OH OH
(7) H H OH H OH OH H
(8) OH H OCH; H H OCH; H
(9 OH H OH H H OH H
(10)OH H H H OH OH H
(11) O-arabinoside H OH H OH OH H
(12) O-glucoside H OH H OH OH H
(13) O-rhamnoside H OH H OH OH H
(14) O-rutinoside H OH H OH OH H
(15) O-arabinoside H OH H H OH H
(16) O-xylopyranoside H OH H H OH H
(17) C-arabinofuranoside H OH H H OH H
(18) C-galactoside H OH H OH OH H
(19) C-galactoside H OH H H OH H
(20) C-rhamnoside H OH H H OH H
(21) C-rhamnoside H OH H OH OH OH
OH
OH
OH

0
(22) 23) OH H
(24 OH OH

Hinh 3. CAu trdc nhitng hop chat nhém flavonoid
2.2. Nhoém hep chat phenolic
Diic diém cdu tric ciia nhém hep chdt phenolic
Hop chét phenolic 1a nhitng hop chat ma trong cau trac ¢6 vong thom véi it nhat
mot nhém —OH. Hién nay, van chua c6 su dong thuan vé cach phan loai cac hop chat
phenolic. Hau hét cac cach phan loai caa nhom phenolic déu dwa trén cau tric hda hoc cua
ching vi vy c6 thé phan loai hop chat phenolic theo 4 cach khac nhau: (1) Flavonoid (d
duoc dé cap & trén) va non-flavonoid; (2) sé vong thom; (3) khung carbon, mé ta mot cach
co ban céch t6 chtrc nguyén tir carbon trong phan tir Cs, Ce-C1, Cs-C3-C, ...; (4) cau tric
hop chat don gian nhat [12], [13].
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Bang 2. Nhitng hop chét phenolic da duoc chiét tach tir chi Ludwigia

S thirty | Hop chat Loai dugc liéu
1 sinapaldehyde Ludwigia hyssopifolia [10]
2 ethyl gallate Ludwigia hyssopifolia [14]
Ludwigia octovalvis [15]
3 gallic acid Ludwigia octovalvis [15], [8]
Ludwigia adscendens [9]
4 vanillin Ludwigia hyssopifolia [14]
5 syringaldehyde Ludwigia hyssopifolia [14]
6 trans-p-hydroxycinnamic acid Ludwigia hyssopifolia [14]
7 trans-p-hydroxy-ethylcinnamate Ludwigia hyssopifolia [14]
8 3,3'-dimethoxy-4,4'-dihydroxy-stilbene Ludwigia hyssopifolia [14]
9 methylgallate Ludwigia adscendens [9]
10 protocatechuic acid Ludwigia adscendens [9]
11 3,4,8,9,10-pentahydroxydibenzopyran-6-one Ludwigia octovalvis [8]
12 ellagic acid Ludwigia octovalvis [8]
13 pteleoellagic acid Ludwigia adscendens [9]
14 3,3’ 4'-tri-O-methylellagic acid Ludwigia adscendens [9]
15 methyl brevifolincarboxylate Ludwigia octovalvis [8]
16 ozoroalide Ludwigia hyssopifolia [14]
17 de-O-methyllasiodiplodin Ludwigia hyssopifolia [14]
18 5-O-caffeoylquinic acid Ludwigia hyssopifolia [10]
o OH . \ __pwe o
&, ) o
R; R, R; as
(1) OCH3 OCH; C,H,CHO o o
(2) OH OH COOC,Hs
3) OH OH COOH °
) OCH; H CHO "
(5) OCH; OCH; CHO as gc:{\
6 H H C.H,COOH amn oH
7 H H C2H,COOCHs o
(8) OCH; H ;J\Gf
9 OH OH COOCH;
am H OH COOH

Hinh 4. CAu trdc nhitng hop chat nhém phenolic
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2.3. Nhém triterpenoid
Diic diém cdu tric triterpenoid

Triterpenoid thuéc nhém terpen, 1a mot trong nhitng nhém san pham tu nhién phd
bién nhat ¢ cau triic hda hoc dua trén co so cac phan tir isopren lién két véi nhau, c6 cong
thirc tng quét (CsHs)n [6]. Trong tu nhién, triterpenoid thudng dugc tim thiy ¢ dang ciu tric
tetra- hoic penta-vong, nhung triterpenoid mach hé dang mono-, bi-, tri- ciing ton tai [16].

Bang 3. Nhitng hop chét triterpenoid di duoc chiét tach tir chi Ludwigia

S6 thaty | Hop chat Loai dugc liéu
1 6p,24 hydroxy tormnetic acid Ludwigia hyssopifolia [17]
2 23-hydroxy tormentic acid Ludwigia hyssopifolia [17]
3 6p,23-hydroxy tormentic acid Ludwigia hyssopifolia [17]
Séthirty | Hop chat Loai dugc ligu

4 oleanolic acid Ludwigia octovalvis [18]

5 2-alpha-hydroxy ursolic acid Ludwigia octovalvis [8]

6 ursolic acid Ludwigia octovalvis [18]

7 (232)-coumaroylederagenin Ludwigia octovalvis [18]

8 (23E)-coumaroylederagenin Ludwigia octovalvis [18]

9 (32)-coumaroylederagenin Ludwigia octovalvis [18]
10 (23 Z)-feruloylederagenin Ludwigia octovalvis [19]
11 (23 E)-feruloylederagenin Ludwigia octovalvis [19]
12 tormentic acid Ludwigia octovalvis [8]

13 [-amyrin acetat Ludwigia octovalvis [19]
14 B-amyrin palmitat Ludwigia octovalvis [19]
15 betulonic acid Ludwigia adscendens [9]
16 betulin Ludwigia adscendens [9]
17 betulinic acid Ludwigia adscendens [9]
18 squalene Ludwigia adscendens [9]

L
R, R R; Ry R:

(MoH OH H H OH
(OH OH OH H OH
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(13) COCH;
(14) COC,sHyg (15) CH,OH
(16) COOH

Hinh 5. Cau trdc nhitng hop chat nhém triterpenoid
2.4. Nhom steroid
Dic diém cau tric steroid ’ .
Steroid la nhom hgp chat tu nhién phan bo rong rai trong gidgi dong thuc vat vai cau
trdc tong quat 1a hé thong vong cyclopentanoperhydrophenantren hogc trong vai truong hop

hiém gap 1a dang bién ddi cua hé thdng vong nai trén [6].
Bang 4. Nhiing hop chat steroid di dwgc chiét tach tir chi Ludwigia

S6 thu ty Hop chat Loai dugc liéu
" Ludwigia hyssopifolia [17]
! B-sitosterol Ludwigia octovalvis [8]
2 B-sitosterol-B-D-glucopyranoside Ludwigia hyssopifolia [17]
3 (24R)-6b-hydroxy-stigmast-4-en-3-one  |Ludwigia adscendens [9]
4 (2_2E,24R)-6b-hydroxy-st|gmasta-4,22- Ludwigia adscendens [9]
dien-3-one

Hinh 6. Cau trdc nhitng hop chat nhém steroid
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2.5. Nhdm coumarin

Diic diém cdu tric coumarin
Coumarin la nhitng dan chit a-pyron c6 ciu tric Ce-Cs, a-pyron la mét lacton (ester
noi) caa acid hydroxy cinnamic, vi khi tdc dung véi acid s€ dong vong lacton va khi tac
dung vai kiém s& mé vong lacton. Coumarin thugc nhém hop chét phenol, nhung phan 16n
nhoém —OH phenol dugc ether hoa biang —CH3 hodc mach terpenoid. Coumarin it ton tai ¢
dang glycosid, néu c6 thuong 1a duong don, hodc dudng doi [20], [21].
Bang 5. Nhitng hop chat coumarin duoc chiét tach tir chi Ludwigia
S thir tu Hop chat Loai duoc lidu
1 (5)-(-)-3-(3,3-dichloro-2-hydroxy- Ludwigia hyssopifolia [10]
propyl)-4-chlorine-6,8-dihydroxy-
isochromen-1-one
2 (R)-(+)-3-(3,3-dichloro-2-hydroxy- Ludwigia hyssopifolia [10]
propyl)-4-chlorine6,8-dihydroxy-
isochromen-1-one

3 scopoletin Ludwigia hyssopifolia [14]
4 xanthyletin Ludwigia hyssopifolia [17]
5 (+)trans-decursidinol Ludwigia hyssopifolia [17]

Cl

HO

®)
Hinh 7. CAu trtc nhiing hop chat nhém coumarin
2.6. Nhém hep chit hiru co khac
Nhitng hop chat hiru co khac gom nhitng hop chét di vong va ester da duoc chiét
tach va xac dinh cau tch. )
Bang 6. Nhitng hop chat khac dugc chiét tach tur chi Ludwigia

S6 thir tu Hop chat Loai duoc liéu
1 1H-imidazole-2-carboxylic acid butyl ester Ludwigia hyssopifolia [10]
2 salicifoliol Ludwigia hyssopifolia [10]
3 3,4-dihydro-4-hydroxy-6-methoxy-2H-1- Ludwigia hyssopifolia [10]
benzopyran
4 glycerol monolinoleate Ludwigia hyssopifolia [10]
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H

OH

Hinh 8. Cau trdc nhirng hop chat khac

I1l. KET LUAN

Tong quan cung cap ddy dua théng tin vé thanh phan hoa thuc vat cua nhing loai

thugc chi Ludwigia ¢ Viét Nam. Két qua cho thay, nhimg loai duoc liéu ndy c6 chira nhiéu
hop chat thuoc nhém flavonoid, phenolic, triterpenoid va coumarin von duoc biét dén co
nhiéu hoat tinh sinh hoc nhu khang khuan, khang viém, chong oxy héa, chong ung thu..
Tong quan gop phan tao tién dé cho cac nghién ciu chuyén sau tlep theo sau tim ra thanh
phan hoa thuc vat mai, hoat tinh sinh hoc va tng dung nhing két qua nghién ctiu vé chi
Ludwigia vao doi song.
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