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SUMMARY
SOME COMPOUNDS ISOLATED FROM THE SEAGRASS HALODULE UNINERVIS

From the methanol extract of the seagrass Halodule uninervis, five pure compounds were isolated for the
first time from this species using a combination of various chromatographic techniques. The chemical
structures of these compounds were elucidated based on the analysis of mass spectrometry data (ESI-MS)
and nuclear magnetic resonance spectroscopy (*H-NMR, 3C-NMR, DEPT, HMBC, HSQC, and COSY), in
conjunction with comparisons to previously published literature. The identified compounds include 3,3°,4 -
tri-O-methylellagic acid, catechin, naringenin-4’, 7-dimethyl ether, quercetin and quercetin-3-O-rutinoside

Keywords:  Halodule uninervis; 3,374 tri-O-methylellagic ~ acid, catechin,  quercetin-3-O-
rutinoside,quercetin

L MG PAU ca ¢ l_iéu‘thép [5]. Co he Halodule

uninervis con dugc thu nghi¢m chong lai
Co he Halodule uninervis 1a mot loai co chudt méc bénh tiéu duong do STZ giy
bien trong ho Cymodoceaceae [1]. Loai ra, nghién ctru nay cho thay tiém ning cta
nay co nguon goc tu phia tdy Thai Binh ¢6 he c6 tac dung nhu mot thude tri dai
Duong va An D9 Duong [2]. O Viét thao duong va chimg minh cho viéc sir
Nam, chung dugc tim thiy & mot s6 ving dung truyén thong nay lam dugc lidu [6],

nhu Hai Phong, Ngh¢ An, Ha Tinh, Thura [7]. Chiét xuat methanol cia Halodule
Thién Hué, Nha Trang, Ninh Thuan. Hau uninervis cho théy hoat df)ng don g0c

hét cac hop chét ¢ 1ap tir co he HanduI’e manh m& ddi voi géc 1,1-diphenyl-2-
Uni,ﬂerViS ¢06 hoat tinh sinh hoc cao. Chiét picry|hydrazyl (DPPH)’ cho théy su hién
xuat nuée Halodule uninervis da duogc sir dién cta chat chdng oxy héa [8], nghién
dung nhu mot tac nhan khu cho qua trinh ciru trong tuong lai nén tap trung vao viéc

tong hop xanh céc hat nano bac (AgNP) trién khai cac phuong phap in vivo dé
[3] tao hoat tinh khang khuén [4], hoat danh gia cac hoat dong chdng oxy hoa
tinh diét au trung muoi dang ké,... nhiing [9], [10]. Bén canh d6, hoat dong chong

két qua nay nhin manh tiém ning trong ung thu cta H. uninervis da dugc danh
qué trinh tong hop xanh céc hat nano, gi4 bang cach st dung chiét xuat ethyl
dam bao viéc nghién ctru sdu hon, déac acetate doi voi mot sO dong t& bao ung
biét la do hoat tinh manh cta ching ngay thu trong dng nghiém, bao gom khéi u ac
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tinh A375, ung thu phoi A549, ung thu
biéu mé co tir cung HeLa va té bao ung
thu biéu mo dai trang HT29. Mot sb
nghién ctru di danh gia hiéu qua cua chiét
xuat H. uninervis nhu cic tac nhan khang
khuan [11], hoat dong diét 4u tring mudi
cua chiét xuit ethyl acetate H. uninervis
d6i v6i Culex pipiens [12], duoc xem nhu
la mot tdc nhan than thién v6i moi trudong
déy hira hen dé kiém soat cac loai vat
trung gian truyén bénh nhu mudi. Mic du
vay, thanh phﬁn hoéa hoc cua co 14 he chua
dugc nghién ctru rong rai, dong thoi chua
c6 bat ki nghién ctru nao tap trung vao cac
hop chit flavonoid phén 1ap tir 14 cua loai
nay. Vi vy trong nghién ctru nay, 4 hop
chat flavonoid va 1 hop chat coumarin
(hodc phenolic) lan dau dugc phan lap tir
co 14 he (H. uninervis) va cau tric cua
chung duoc xac dinh bing cac phuong
phap pho hién dai.

2. THU'C NGHIEM
2.1. Mau thue vat

Co l& he Halodule uninervis (Forssk.)
Ascherson, dugc thu hai vao thang 07
ndm 2023 ¢& Phd Tam Giang, huyén
Quang Pién — tinh Thira Thién Hué, Viét
Nam, dugc dinh danh bdi PGS. TS Pam
Pt Tién Vién Tai nguyén va Moi truong
bién, Vién Han lam Khoa hoc va Cong
nghé Viét Nam. Mau tiéu ban (HU0621-
DHV) dugc dugc bao quan va luu gilt ¢
Vién Hoa hoc, VAST.

2.2. Thiét bi va hoa chit

Séc ki 16p mong (TLC) duoc thuc hién
trén bin moéng trang sian (60 F254,
Merck). Phat hién chat dudi 4nh sang tir
ngoai ¢ budc song 254 nm hodc 368 nm
va phun thudc thir sulfuric acid 10%,
vanillin 10% va ceri sulfate, sdy ban
mong & 105°C dén khi cac vét hién rd.
Pha tinh ding trong sac ki cot (CC) gom
silicagel pha thuong (230-400 mesh
ASTM, Merck), silicagel pha dao (YMC
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Gel ODS-A), RP-18.

Phé cong hudng tir hat nhan (NMR) duoc
phan tich trén hé théng Brucker
AvanceNEO 'H NMR va 150MHz cho
3C NMR (ch4t chuin ndi la TMS -
Tetramethyl Sillane) tai Vién Hoéa hoc,
Vién Han lam Khoa hoc va Coéng nghé
Viét Nam. Khéi phd phun mu dién (ESI-
MS) duge do trén hé théng Thermo LCQ
Fleet (Thermo Scientific, Hoa Ky).

2.3. Chiét xuat va phan Iap cac hop chit

Tu 15,3 kg c6 he tuoi (ki hiéu: HU) sau
khi thu 1y vé duogc rira sach, dé kho ¢
trong khong khi trong vong 15 ngay. Mau
kho (4.8 kg )sau d6 duoc cit nhd va ngam
chiét voi dung moi methanol bang may
chiét siéu am, gia nhiét & 50°C (thuc hién
chiét 5 lan, méi Tn 3 gio), thu dugc 475
g cao methanol thd. Cao chiét methanol
trén duoc hoa tan trong nudc rodi chiét
phan bd véi lan lugt cac dung méi hitu co
(n-hexane, ethyl acetate, butanol) thu
dugc cao chiét n-hexane (HUH - 11 g);
cao ethyl acetate (HUE - 99 @): cao
butanol (HUB- 93 g) va dich nuéc (HUW
- 121 g). Su dung sac ky cot, sic ky 16p
mong dé tach chat. Su dung cac phuong
phap pho nghiém dé giai céu tric cia cac
hop chét ¢6 1ap dugc.

Cao ethyl acetate (HUE- 99 g) duoc sic
ki cot (300 g, 150 cm x 10 cm) v6i pha
tinh 1a silica gel 60 (0,063 — 0,200 mm),
pha dong 1a héon hop CHCl3:MeOH
(100:0, 20:1, 10:1, 5:1, 2:1, 1:1) thu duoc
10 phan doan (HUE1-HUE10).- Phén
doan HUES3 (18.3 g) duogc tach trén sic ki
ot (300 g, 80 x 3 cm), rira giai bang hon
hop n-hexane:acetone (15:1, v/v) thu
dugc 3 phan doan HUE3.1- HUE3.3.
Phan doan HUE3.2 tiép tuc phan tach
bang sic ki cot (140 g, 80 x 1.5 cm), rira
giai bang n-hexane:ethyl acetate (10:1,
7:1, v/v) thu duoc hop chat HU3 (22
mg). Phan doan HUE3.3 dugc tach trén



Tap chi phén tich Hoa, Ly va Sinh hoc - Tap 31, S6 03/2025

sdc ki cot (50 g, 80 cm x 1,5 cm) hé rira
giai n-hexane:ethyl acetate (15:1, 7:1,
v/v), thu duoc hop chat HUI (15 mg)-
Phan doan HUE7 (17.9 g) tiép tuc phéan
tach bang cot pha thudng, rira giai bang
CH,CI;:MeOH:HO (ti 1€ 15:2:1, v/v) thu
duoc hop chat HUS (17 mg).

Cao butanol (HUB-93 g) duoc sic ki cot
(150 cm x 10 cm) pha tinh la silica gel 60
(0.063 — 0.200 mm), pha dong 1a hon hop
CHCI3:MeOH:H,0 (20:1:0.05, 10:1:0.05,
7:1:0.05, 5:1:0.05, 2:10.0.05, v/v) thu
duogc 8 phan doan (HUB1 - HUBS). Phan
doan HUB2 (2.9 g) di sic ki cot trén silica
gel (300 g, 60 x 3 cm) va rira gidi boi
CHCI3:MeOH (15:1, 8:1) thu dugc chat
HU2 (52 mg). - Phan doan HUB4 (6.3 g)
dugce dung sic ki 16p mong (20 cm x 20
cm, d6 day 2.5 mm SiO,), rira giai bang
héon hop CHCl3:MeOH (8:1, 6:1) thu
dugc hop chat HU4 (57 mg).

T cao chiét methanol cta c6 14 he, nim
hop chat da phan lap (ki hiéu lan luot tir
H1 dén H5) (Hinh 1) va cdu trac cua
ching dugc xdc dinh dua trén két qua
phan tich phd khéi luong va phd cong
hudng tir hat nhan mot chiéu va hai chiéu
tuong ung.

OH

3, 3’, 4’-tri-O-
methylellagic acid  Catechin (HU5)
(HU1)

Naringenin-4’,7-
dimethyl-ether (HU3)

Quercetin (HU2)
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HO

OH

Quercetin-3-O-rutinoside
(HU4)

Hinh 1. Cdu triic héa hoc ciia 5 hop chat phan ldp
tir co he Halodule uninervis

3. KET QUA VA THAO LUAN

3,3'.4" -tri-O-methylellagic acid (HU1):
Chét ran dang bot v6 dinh hinh mau tring,
¢6 diém nong chay 296-297°C, ESI- MS
m/z 345 [M + H]".

Phd 'H-NMR cua hop chat HU1 c6 2 tin
hiéu proton miii don ctia vong benzen ¢ o
7.53 (1H, s, H-5) va 7.60 (1H, s, H-5").
Ngoai ra, phd proton con cho thy ¢6 3 tin
hi¢u cua 3 nhom methoxy tuong ung la 6
4.08 (3H, s, 3-OCHgs); 4.07 (3H, s, 3’-
OCHs), 4.00 (3H, s, 4’-OCHy).

Phé *C-NMR c6 17 tin hiéu cho thdy hop
chét c6 17 cacbon véi d6 dich chuyén hoa
hoc duogc trinh bay trong bang 1. Trong
do6 co 12 tin hiéu carbon cua vong benzen
v6i 10 tin hidu carbon tir cap 8C 110.9 (C-
1), 8C 141,1 (C-2), 6C 140.1(C-3), oC
152.3 (C-4), 6C 112.1 (C-6), 6C 111.6 (C-
1’), 0C 141.2 (C-2°), 8C 140.5 (C-3°), 8C
153.5 (C-4’) va dC 113.1 (C-6’); 2 tin
hiéu carbon olefin 8C 111,5 (C-5), 6C
107,6 (C-5’). Ngoai ra, 2 tin hi¢u carbon
carboxyl tai 6C 157,9 (C-7), 6C 158,0 (C-
7°) dac trung cho cap este ndi vong trong
cac din xudt cua ellagic acid va 3 tin hiéu
carbon cuia nhém methoxy tai 6C 60,6 (3-
OCHj3), 6C 60,9 (3°- OCH3), oC 56.5 (4°-
OCHs). Tir d6 c6 thé xac dinh HU1 la
dan xuét cua ellagic acid.
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Phé HSQC cho biét sy twong quan cua
proton va carbon qua mot ndi héa tri gitp
gin két cac proton vao carbon tuong tmg.
Trong d6 ta thdy co 2 tin hiéu proton cua
vong benzen 6H 7,53 (1H, s, H-5); oH
7,60 (1H, s, H-5") 1an luot twong quan véi
2 carbon vong thom tai 6C 111,5 (C-5),
8C 107,6 (C-5"). Phd HMBC mét lan nita
gitp xac dinh HU1 1a dan xuat cua ellagic
acid. Mai cong hudng tai 6H 7,53 (H-5)
cho tuong quan véi cac mii tai 6C 110,9
(C-1); 8C 140,1 (C-3); d6C 157.9 (C-7).
Miii cong huong tai 6H 7.60 (H-5") cho
tuong quan vdi cac mii tai 6C 140,5 (C-
3%); 8C 113,1 (C-6’); 6C 158,0 (C-7).
Céc mii cong hudéng tai 6H 4.08 (3-
OCH3), 6H 4,07 (3°-OCHjs), 6H 4,00

(4' -OCHs) lan luot cho twong quan voi
cac mili tai 5C 140.1 (C- 3), 5C 140,5 (C-
3' ), 8C 153.5 (C-4" ). Tir cac sb liéu phd
NMR ctia hop chat HU1 so sanh véi dit
litu phdé cua hop chat 3,3'4" -tri-O-
methylellagic acid trinh bay trong bang 1
[13], cho thiy c6 sy twong dong, nén hop
chat HU1 dugc dé nghi c6 cdu tric hoa
hoc 1a 3, 3°, 4’-tri-O-methylellagic acid.
Hop chit 3,3',4' -tri-O-methylellagic acid
HU1 da duoc phan lap trudc day tu loai
Euphorbia hylonoma ¢ Trung Quéc [14]
nhung day 13 lan dau tién HU1 phan lap
duoc tur chi Halodule. Hop chat 3,3'.4" -
tri-O-methylellagic acid dugc biét dén voi
hoat tinh chdng oxi hoa [15].

Bang 1. Dit liéu phé NMR ciia HUI va 3, 3°, 4 -tri-O-methylellagic acid [13].

HU1 3,3°,4°-tri-O-methylellagic acid
(DMSO-de) (DMSO-de)
Vit HMBC

8y, J (Hz) dc CH -G 8u, J (H2) dc

1 110,9 1112

2 141,1 140,9

3 140,1 140,3

4 1523 1525

5 7,53 (1H, s) 111,5 3,4,6,7 7,54 (1H, s) 1116

6 1121 111,9

7 157,9 158,3

1’ 111,6 112,4

2’ 1412 141,5
3 140,5 140,8
4’ 153,5 153,8
5 7.60 (1H, s) 107,6 | 3°,4,6°,7 7,64 (1H, s) 107,5

6’ 1131 1134
7 158,0 158,5
3-OCH, 4.08 (3H, 9) 60,6 3 4,06 (3H, s) 61,0
3' -OCHs 4.07 (3H, 9) 60,9 3 4,05 (3H, s) 61,3
4' -OCH, 4.00 (3H, ) 56,5 A 4,01 (3H, s) 56,7
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Catechin (HU5): La dang bot, mau vang
nau, c6 diém néng chay 257-258°C

Phé 1H-NMR cta HUS bao gdm hai tin
hiéu proton methine vong thom tai 6H
5,88 (1H, d, 2.0 Hz, H-6) va 5,72 (1H, d,
2,0 Hz, H-8) ghép cap meta vdi nhau cho
thiy vong A gin 2 nhom thé tai vi tri C-5
va C-7. Ngoai ra con c¢6 ba tin hiéu proton
vong thom twong tac theo kiéu ABX tai
tai OH 6.66 (1H, d, 8,0 Hz, H-5"), 6.66
(1H, m, H-6") va 6,68 (1H, brs, H-2") cho
thiy vong B gin 3 nhom thé tai vi tri C-1',
C-3" va C-4'. Ngoai ra trén vong C cua
HUS con c6 hai tin hi€u proton methine
grfm oxygen tai 6H 4,73 (1H, brs, H-2 ) va
4,00 (1H, brd, 3,0, H-3) cung hai tin hi¢u
proton methylene tai 6H 2.68 (1H, dd,
16.5, 4,5 Hz, H-4a) va 2,48 (1H, dd, 16.5,
3.5 Hz, H-4b). Piéu nay du doan HU5 co
khung suon flavanol. Phé *C-NMR két
hop véi phd DEPT cho thdy sy xuit hién
cua 15 nguyén tir carbon khung flavanol
bao gém: 1 tin hi¢u carbon methylene tai
oC 28,2 (C-4), 2 tin hiéu carbon methine
mang oxygen tai 6C 78,1 (C-2) va 64,9
(C-3) va 12 tin hi€u carbon vong thom
bao gom: 5 tin hiéu carbon methine mang
nbi doi tai 8C 118,0 (C-6"), 114,9 (C-2"),
114,8 (C-5"), 95,2 (C-6), 94.1 (C-8), 5 tin
hiéu carbon tir cip mang ndi doi gin
oxygen tai 6C 156,5 (C-5), 156.2 (C-7),
155.8 (C-9), 144,4 (C-3'), 144,5 (C-4") va
2 tin hiéu carbon olefine tr cp tai 8C
130,6 (C-1') va 98,5 (C-10). Ttr cac thong
tin trén co thé khang dinh chic chan rang
HUS c¢6 cau trac khung suon flavan-3-ol.

Phé HSQC cho thdy céac tin hiéu proton
H-2 tai 6H 4,73 (1H, brs) tuong quan véi
tin hi€u carbon tai 6C 78,1 (C-2), tin hiéu
proton H-3 tai 6H 4,00 (1H, brd, 3.0 Hz)
twong quan vai tin hiéu carbon tai 6C 64,9
(C-3), tin hiéu proton H-4a tai 6H 2,68
(1H, dd, 16,5, 4.5 Hz) va tin hiéu proton
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H-4b tai 6H 2.48 (1H, dd, 16,5, 3,5Hz)
tuong quan voi tin hiéu carbon tai 8C 28,2
(C-4), tir d6 gitip xac dinh su gin két cua
proton trén carbon tuong ng.

Phé HMBC cho théy tin hiéu H-2 tai 6H
4.73 (1H, brs) tuong quan lan lugt véi cac
tin hiéu carbon tai 6C 28,2 (C-4), o6C
130,6 (C-1"), 6C 114,9 (C-2"), &C 118,0
(C-6") va 6C 155,8 (C-9) gitp xac dinh
vong B gin vao vi tri C-2. Ngoai ra tin
hiéu proton H-3 tai 6H 4,00 (1H, brd, 3,0
Hz) twong quan vdi tin hi¢u carbon tai 6C
98,5 (C-10) gilp xac dinh nhom -OH gin
vao vi tri C-3, tin hi¢u proton H-4a tai 6H
2,68 (1H, dd, 16,5, 4,5 Hz) va proton H-
4b tai 2,48 (1H, dd, 16.5, 3.5 Hz) lan luot
tuong quan vdi cac tin hiéu carbon tai 6C
78,1 (C-2), 64,9 (C-3), 156,5 (C-5), 155,8
(C-9), 98,5 (C-10) gitp xac dinh nhom -
OH gin vao vi tri C-5.

Khi xét dén mdi quan hé lap thé giira cac
proton H-2 va H-3 trong vong C cua
khung flavan-3-ol, ta c6 thé phan biét
dugc hai dang dong phan 1ap thé chinh:
catechin va epicatechin.

Duya vao hang sb ghép (J) giita H-2 va H-
3 trong phd '"H NMR, ta c6 thé xac dinh
déng phan: J = 7-10 Hz — trans —
catechin; J = 2-5 Hz — cis
epicatechin.

—

Tir s6 lidu phd, két hop so sanh véi cac tai
li¢u tham khao [16], theo tinh todn thi cac
proton H-2 va H-3 ciia HUS ¢6 hang s
ghép J2,3 = 7,5 do d6 dé nghi cdu tric cia
hop chat HUS 1a catechin.

Hop chit catechin ¢ hoat tinh sinh hoc
khang oxi hoa, phong chéng bénh tiéu
duong, da tung dugc bdo cdo trong tai
liéu [16], nhung day 1 lan dau tién hop
chat nay dugc tim thiy trong chi
Halodule.
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Bdng 2. Dit liéu phé NMR ciia hop chit HUS so sanh véi catechin [16].

Vi HU5 (DMSO-ds) Catechin (DMSO-dg)
tri 8, J (Hz) dc HMBC (*H =*C) 8, J (H2) dc
1
2 4,47 (1H, d, 7,5) 78,1 4,1,2'.6,9 4,48 (1H, d, 7.5) 78,1
3 4,00 (1H, m) 64,9 10 4,03 (1H, m) 65,0
4a:2,68 (1H, dd, 16.5, 4,5) 2.70 (ax, dd, 16.4, 4.4)
4 4b:2,48 (1H, dd, 16.5, 3,5) 282 2.3,5,9.10 2.50 (eq, dd, 16.4,35) | 282
5 156,5 156,5
6 5,88 (1H, d, 2,0) 95,2 7,8,9,10 5.91 (1H, d, 2.3) 95,2
7 156,2 156,3
8 5,72 (1H, d, 2,0) 94,1 6,7,9,10 5.75 (1H, d, 2.3) 94,2
9 155,8 155,8
10 98,5 98,6
1’ 130,6 130,7
2’ 6,88 (1H, brs) 114,9 2 6.91 (1H, s) 114,9
3’ 1444 1444
4 1445 1445
5 6,66 (1H, d, 8,0) 114,8 1,3, 4 6.68 (1H, d) 1148
6’ 6,66 (1H, m) 118,0 2,1, 4 6.68 (1H, d) 118,0
3_
oH 4,64 (1H, d, 4,5) 456 (1H,d, 47)

Hop ché‘g naringenin-4’,7-dimethyl-ether
(HU3 Pho EI-MS cho miii ion phan tir gia
m/z = 301 [M+H}+

Ph6 1H-NMR c6 tin hiéu & 8H 7,40 (2H,
d, J=9,0 Hz, H-2’ va H-6’) va 6,95 (2H, d,
J=9,0 Hz, H-3" va H-5") 1a tin hi¢u cua
cac nguyén tir hydro cua vong B ¢6 nhdm
thé & vi tri para, 6,06 (1H, d, J=2,5Hz, H-
8) va 5,97 (1H, d, J=2,0Hz, H-6) la tin
hi¢u cua hai nguyén tir hydrogen ¢ vong
A, con tin hiéu 5,39 (1H, dd, J=2,5; 12,5
Hz, H-2) va 3,02 (1H, dd, J=3,5; 12,5Hz,
H-3b), 2,58 (1H, dd, J=3,0; 13,0 Hz, H-
3a) la tin hi€u dac trung cua cac nguyén
t hydrogen thudoc vong B, hai tin hiéu
3,76 (3H, s,7-OCH3) va 3,73 (3H, s, 4’-
OCH3) Ia tin hiéu cta hai nhom methyl
thé & vi tri C-7 va C-4".

Phd *C-NMR két hop vé6i phé DEPT cho
thay tin hi¢u 16 carbon bao gdém: 1 carbon
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methylene, 8 carbon methine, 6 carbon
bac 4 va 2 carbon thugéc nhom OCHs.

Phé *C-NMR két hop v6i phd DEPT cho
thdy sy xuat hién ctia 16 nguyén tir carbon
khung flavanone bao gdm: 1 tin hi¢u
carbon carbonyl tai 6C 187,5 (C-4), 2 tin
hiéu carbon methine mang oxygen tai 6C
77,8 (C-2) va 44,7 (C-3) va 12 tin hiéu
carbon vong thom bao gdm: 5 tin hiéu
carbon methine mang ndi doi tai 6C 128,0
(C-6"), 128,0 (C-2"), 113,8 (C-5"), 93,3 (C-
6), 95,6 (C-8), 4 tin hiéu carbon tir cip
mang ndi doi gin oxygen tai 5C 164.1 (C-
5), 164,3 (C-7), 162.2 (C-9), 159,3 (C-4")
va 2 tin hiéu carbon olefine tir cép tai 0C
131,1 (C-1") va 1045 (C-10). Tu cac
thong tin trén c6 thé khang dinh chic chan
rang HU2 c¢6 céu tric khung sudn
flavanone. Phé HSQC cho thdy cac tin
hiéu proton H-2 tai 6H 5,39 (1H, dd, 2.5,
12.5 Hz) tuong quan voi tin hiéu carbon
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tai 6C 77,8 (C-2), tin hiéu proton H-3a tai
oH 2,58 (1H, dd, 3.0, 13.0 Hz) va tin hi¢u
proton H-3b tai 6H 3,02 (1H, dd, 3,5, 12,5
Hz) twong quan vai tin hi¢u carbon tai 6C
44,7 (C-3), tir d6 giup xac dinh sy gin két
cua proton trén carbon tuong ung.

Phé HMBC cho thay tin hiéu H-2 tai 8H
5.39 (1H, dd, 2.5, 12.5 Hz) tuong quan
lan luot v&i cac tin hiéu carbon tai 8C
187,5 (C-4), 8C 131,1 (C-1"), 8C 128.0
(C-2', C-6"), va 8C 162.2 (C-9) giup x&c
dinh vong B gan vao vi tri C-2. Ngoai ra
tuong tac xa cua proton thudc nhom
OCHs ¢ 8H 3,94 voi C-5 cho phép két
luan 1 nhém OCHj3 duge gan véi khung

flavonoid ¢ vi tri C-5.

Tir dir liéu pho so sanh voi tai ligu tham
khao [17], cho phép xac dinh cau trac cua
chat hop chat HU2 la naringenin-4’,7-
dimethyl-ether.

Hop chit naringenin-4’,7-dimethyl-ether
phan 1ap tir loai Nardostachys jatamansi,
mot loai cay thudc truyén théng thuong
duoc dung dé 1am giam dau & Chau A, da
tung duoc bao cdo trong tai li¢u [17],
nhung ddy 1a lan dau tién hop chét nay
dugc tim thay trong loai co he Halodule
uninervis

Bdng 3a. Dit liéu phé NMR ciia hop chat HU2 so véi naringenin-4',7-dimethyl-ether [17].

Naringenin-4',7-
HU2 (CD;0D) dimethyl-ether
Vit (CDCly)
HMBC

8, J (Hz) dc CHo0) 8w, J (H2) dc

2 5.39 (1H, dd, 2.5, 12.5) 77,8 79,0
3a 2.58 (1H, dd, 3.0, 13.0) 3.02

% (1H, dd, 3.5, 12.5) 44,7 43,2
4 - 187,5 196,0
5 164,1 164,1
6 6.20 (1H, d, 2.0) 93,3 95,1
7 164,3 167,8
8 6.38 (1H, d, 2.0]) 95,6 94,2
9 162,2 162,9
10 104,5 103,1
1 131,1 130,4
2’ 7.40 (2H, d, 9.0) 128,0 127,7
3’ 6,95 (2H, d, 9.0) 113,8 114,2
q 159,3 160,0
5’ 6,95 (2H, d, 9.0) 113,8 114,2
6’ 7,40 (2H, d, 9,0) 128,0 127,7
7-OCHj, 55,1 55,4
4’-OCHj, 55,6 55,7
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Bdng 3b. Dit liéu phé NMR ciia hop chat HU2 va HUS,

HU2 (CD:0D) HU5 (DMSO-ds)
Vi tri
81, J (Hz) dc 8y, J (H2) ¢
2 5.39 (1H, dd, 2.5, 12,5) 77,8 4.47 (1H, d, 7.5) 78,1
3a 2.58 (1H, dd, 3,0, 13,0) 3,02 4.00 (1H, m) 64,9
ah (1H, dd, 3,5, 12,5) 44,7
4 - 187,5 4a:2.68 (1H, dd, 16.5, 4.5) 28
4b:2.48 (1H, dd, 16.5, 3.5)

5 164,1 156,5
6 6.20 (1H, d, 2,0) 93,3 5.88 (1H, d, 2.0) 95,2
7 164,3 156,2
8 6.38 (1H, d, 2,0) 95,6 5.72 (1H, d, 2.0) 94,1
9 162,2 155,8
10 104,5 98,5
v 131,1 130,6
2 7,40 (2H, d, 9,0) 128,0 6.88 (1H, brs) 114,9
3 6,95 (2H, d, 9,0) 113,8 1444
4 159,3 1445
5 6,95 (2H, d, 9,0) 113,8 6.66 (1H, d, 8.0) 114,8
6 7,40 (2H, d, 9,0) 128,0 6.66 (1H, m) 118,0

7-OCH;, 55,1

4°-OCH;, 55,6

Hop chat Quercetin (HU2)- 3,3"4',5,7-
pentahydroxyflavone

Phd ESI-MS cho mili ion phan tir gia m/z
= 300,9[M-H]- phu hop véi cong thirc
tinh toan ly thuyét [C15H1007-H]- =301
Pho 1H-NMR c6 su xudt hién tin hi¢u
proton hydroxyl kiém ndéi ¢ 6H 12,15
(1H, s, 5- OH) dac trung cho khung
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flavone, ngoai ra con cé tin hi¢u cua 5
proton vong thom riéng 1¢ trong khoang
o0H 6,26 — 7,82, cu thé gém co 3 tin hiéu
proton vong B cua khung flavone tai 6H
7,82 (1H, d, 2.5, H- 2'), 7,70 (1H, dd, 8,5,
2,0, H-6") va 7.00 (1H, d, 8.5, H-5") du
doan 1a vong B ¢6 mang 2 nhom thé & vi
tri 3’ va 4’; bén canh d6 2 tin hiéu miii doi
tai 0H 6,26 (1H, d, 2,0, H-6) va 6,52 (1H,
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d, 2,0, H-8) dac trung cho 2 proton & vi tri
meta trén vong A cua khung flavone da
x4c dinh & trén. T cac dit liéu pho nay
cho thdy hop chat HU3 c6 cdu trac cua
flavone v6i vong A mang 2 nhém thé (vi
tri 5, 7) va vong B ciing mang 2 nhom thé
(vitri 3°, 4°).

Phé *C-NMR két hop v6i phd DEPT co
su xuat hién 15 tin hiéu carbon dic trung
ctiia khung flavone. Cu thé gdm c6 1 tin
hiéu tai 6C 176,6 (C-4) xac dinh la cua
carbon carbonyl; 14 tin hiéu cia carbon
vong thom, trong d6 ¢6 9 tin hi€u carbon
tai 6C 104,(C- 4a), 123,8 (C-1°), 136.7
(C-3), 145.8 (C-3°), 148.3 (C-4"), 147,0
(C-2), 157.8 (C-5), 162.3 (C-8a), 165.0
(C-7) xac dinh 1a cta carbon tir cip vong
thom va 5 tin hiéu tai 6C 94,4 (C- 8), 99,2
(C-6), 115,8 (C-2’), 116,2 (C-5"), 121.5
(C-6°) 1a ciia carbon nhom methine gin
trén vong thom.

Pho HSQC xuat hién cac tin hiéu cac
proton thom ¢ 6H 6.26 (H-6), 6.52 (H-8),
7.00 (H-5%), 7.70 (H-6’) va 7.82 (H-2)
tuong quan véi cac carbon thom tuong
ung tai 6C 99.2 (C-6), 94.4 (C-8), 116.2
(C-5%), 121.5 (C-6") va 115.8 (C-2’) tir do
khang dinh sy lién két proton trén cac
carbon tuong Ung.

Phé HMBC gilip nhan thiy twong quan
gitra proton vong thom ¢ 6H 7.82 (H-2’)
voi cac tin hiéu ¢ 6C 148.3 (C-4°), 121.5
(C-6°) va 147.0 (C-2) tir d6 xéc dinh hop
chat flavone nay c6 vong B gin véi vong
C tai vi tri C-2. Ngoai ra con c6 cac tuong
quan gitta proton vong thom & oH 7.70

(H-6) vai cac tin hi¢u ¢ 6C 115.8 (C-2°),
148.3 (C- 4°) va 147.0 (C-2); proton vong
thom & oH 7.00 (H-5’) tuong quan voi
cac tin hiéu ¢ 6C 123.8 (C-1’), 145.8 (C-
3’); proton & O0H 6.52 (H-8) twong quan
véi cac tin hiéu ¢ 6C 104. (C-4a), 157.8
(C-5), 165.0 (C-7) va 99.2 (C-6); proton &
O0H 6.26 (H-6) twong quan vdi céc tin hi¢u
6 6C 104. (C-4a), 165.0 (C-7), 94.4 (C-8).

Tir cac sd lieu phd NMR cua hop chét
HU3 so sanh véi dit liéu phd cua hop chét
quercetin [18] trinh bay trong bang 3 cho
thay ¢6 su tuong dong. Do d6 dé nghi co
cau trac hoa hoc HU3 1a quercetin, 1a mdt
flavonoid phan 1ap dugc tir nhiéu loai
thuc vat trong thién nhién.

Hop chét quercetin da timg duoc tim thy
trong cdy Thau dau tia Ricinus communis
L. thu hai ¢ Sri Lanka [19], nhung day la
lan dau tién hop chat nay duoc tim thiy
trong cdy co he Halodule uninervis ¢ Viét
Nam.

Quercetin c6 hoat tinh sinh hoc khang
viém, khang oxi hda. Ngoai ra quercetin
con co tac dung bao vé than kinh va
chéng ung thu [19].

Quercetin-3-O-rutinoside (HU4)- Rutin

Phé *C-NMR két hop v6i phdé DEPT cua
hop chat HU4 va HU3 cho thay co su
tuong dong voi nhimng tin hiéu ddc trung
cua khung suon quercetin trinh bay trong
bang 4. Tuy nhién, HU4 nhiéu hon HU3
12 tin hi€u carbon cua hai don vi duong

hexose gom hai carbon acetal tai 3C 100.7
(C-1" " "), 101.2(C-1" ").

Bdng 4. Dit liéu phé NMR ciia hop chat HU3 so sanh véi quercetin [18].

HU3 (DMSO-dg) Quercetin (MeOH-d,)
He 1.3 (H2) b | oty | Bwd(HD b
2 147.0 146.8
3 136.7 135.7
4 176.6 175.8
4a 104.1 103.0
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5 157.8 156.1
6 6.26 (1H, d, 2.0) 99.2 8, 4a, 7 6.18 (1H, d, 2.0) 98.2
7 165.0 163.9
8 6.52 (1H, d, 2.0) 944 | 5,6,4a,7 6.41 (1H, d, 2.0) 93.3
8a 162.3 160.7
1’ 123.8 121.9
2 7.82 (1H, d, 2.5) 1158 | 6' ,4' ,2 | 7.67(lH,d,2.2) 115.0
3 145.8 145.0
g 148.3 147.7
5 7.00 (1H, d, 8.5) 1162 | 4',3' 6.88 (LH, d, 8.5) 1156
o
6 7.70 (1H,dd, 8.5,2.0) | 1215 | 2' .4 | 753(1H,dd, 85, 22) | 119.9
5-OH 12.48 (1H, 3) 12.49 (1H, 3)

Phd 1H-NMR cua hop chat HU4 cho céac
tin hi¢u dac trung cua khung sudn
quercetin gdm 5 proton vong thom riéng
1¢ trong khoang 8H 6.20 — 7.55, cu thé:
hai miii d6i tai 6H 6.20 (1H, d, 2.0, H-6),
6.38 (1H, d, 2.0, H-8) dac trung cho 2
proton & vi tri meta trong vong A cua mat
flavone; 3 tin hi€u proton khac tai 6H 6.84
(1H, d, 8.0, H-5" ), 7.54 (1H, dd, 10.5,
2.0, H-6" ), 7.55 (1H, d, 2.0, H-2" ) cho
phép du doan 3 proton niy gan trén vong
B mang 3 nhom thé & vi tri 1' , 3' va
4" . Hai tin hiéu proton anomer tai 6H
5.34 (1H, d, 7.5 Hz, H-1" " ) va 4.39 (1H,
s, H-1' " ') lan luot cioa hai don vi
duong dang B va dang a. Cung cac tin
hiéu proton gan trén carbon mang oxygen
cua phan tor duong & vung tu truong tai
8H 3.05 — 3.72, do d6 ¢ thé du doan
HU4 c6 chtra hai phan to duong. Trong
do, c6 mot duong 1a rhamnose dic trung
boi tin hiéu proton rat manh & 8H 1.00
(3H, d, 6.5, H-6" ' " ) ctia nhom - CHj,
duong con lai 1a glucose. Ngoai ra con co
mat tin hidu ciia proton hydroxyl kiém nbi
tai OH 12.59 (5-OH) gitp xac nhan —-OH
gin vao C-5 cia vong A. Cac dir kién trén
gitp dy doan HU4 1la  mot
flavonondiglycoside cé nhan quercetin.

Phé HSQC cho thdy hai tin hiéu proton
anomer tai 0H 5.34 (1H, d, 7.5, H-1' ")
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va 4.39 (1H, d, 1.5, H-1' ' ') lan luot
tuong quan v&i hai tin hi€u carbon
anomer tai 6C 101.2 (C-1' ' ) va 100.7
(C-1' ' ' ). Ngoai ra, con cho thay cic tin
hiéu proton thom ¢ 6H 6.20 (H-6), 6.38
(H-8), 6.84 (H-5" ), 7.54 (H-6" ) va 7.55
(H-2' ) lan luot twong quan voi céc
carbon thom tai 6C 98.6 (C-6), 93.5 (C-
8), 115.2 (C5' ), 121.5 (C-6" ) va 116.2
(C-2' ) gitip xac dinh sy gin két proton
trén carbon tuong ung.

Phé HMBC cho thdy su twong quan giita
proton anomer tai dH 5.34 (H-1' ' ) voi
tin hi¢u carbon tai 5C 133.3 (C-3) gilp
xac dinh phan duong glucose gin vio
khung quercetin tai C-3, proton anomer
tai 6H 4.39 (H-1' ' ' ) twong quan vdi tin
hi¢u carbon tai 5C 68.2 (C-6' '), xac
nhan phan dudng o — rhamnose gin vao
don vi duong glucose tai vi tri C-6" '

So sanh s6 liéu phé NMR cua hop chét
HU4 véi quercetin-3-O-rutinoside [20]
trinh bay trong bang 5 thiy c6 su tuong
ddng, do d6 dé nghi cau tric ctiia hop chét
HU4 la Quercetin-3-O-rutinoside goi tit
1a rutin.

Rutin c6 cac hoat tinh quan trong bao
gom chbng oxy hoa, chéng viém, chong
tiéu duong, chong md, bao vé than kinh
va  liéu phap  hormone [21].
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Bdng 5. Dit liéu phé NMR ciia hop chit HU4 so sanh véi rutin [20]

HU4 Quercetin-3-O-rutinoside
L (DMSO-dg) (DMSO-dg)
Vi tri
: HMBC
8, J (H2) oc (*H ~13C) 8, J (Hz) oc
2 156.4 156.9
3 133.3 133.8
4 177.3 177.8
4a 103.9 104.4
5 161.2 161.7
6 6.20 (1H, d, 2.0) 98.6 5,7,8,10 6.20 (1H, d, 2.0) 99.1
7 164.0 164.5
8 6.38 (1H, d, 2.0) 93.5 6,9,10,7 6.39 (1H, d, 2.0) 94.0
8a 156.6 157.1
1 121.1 122.1
2 753 (1H,s) 116.2 6' § 4' 754 (1H,5s) 116.7
3 144.7 145.2
4’ 148.4 148.9
5 6.84 (1H, d, 8.0) 115.2 34:' : E13 , 6.85 (1H, d, 8.5) 115.7
6’ 7.54 (1H, d, 2.0) 1215 2' 2,4 7.56 (1H, d, 2.0) 121.7
17 5.34 (1H, d, 7.5) 101.2 5.36 (1H, d, 7.5) 101.6
2” 3.21-3.39 (4H, m) 74.0 3.22-3.30 (4H, m) 74.5
3” 3.30 - 3.40 (m), 75.9 (3.35-3.45m) 76.4
4” 3.50-3.60 (m) 68.2 3.50 - 3.60 (m) 68.7
5” 3.50-3.60 (m) 76.4 3.50-3.60 (M) 76.9
. 3.21-3.39 (1H, m); 3.22-3.30 (1H, m); 675
3.69-3.72 (1H, d, 10.5) 67.0 3.70-3.72 (1H, d, 10.5)
1" 4.39 (1H, s) 1007 | 6" " 2" "' 4.35 (1H, s) 101.2
2" 3.21-3.39 (1H, m) 70.5 3.22-3.30 (1H, m) 71.0
3" 3.05-3.09 (3H, m) 70.0 3.06-3.08 (1H, m) 70.5
4 ' 3.22-3.20 (1H, m) 70.3 3.22-3.20 (1H, m) 70.9
5 ' 3.06 —3.08 (1H, m) 71.8 3.06-3.08 (1H, m) 72.3
6 '’ 1.00 (3H, d, 6.5) 17.7 0.99-1.00 (3H, d, 6.0) 18.2
5-OH 12.59 (1H, s) 12.60 (1H, s)
7-OH 10.83 (1H, brs)
3’0OH 9.15 (1H, brs)
4’-OH 9.65 (1H, brs)
3 "' -OH 5.07 (1H, s)
4' ' ' -OH 5.23 (1H, s)
2' "' -OH 5.04 (1H, s)
2,8: 4.35 (2H, brs)
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4. KET LUAN

Lan dau tién ndm hop chit duoc phan
lap tir cao chiét methanol ciia c6 he
Halodule uninervis & Viét Nam bang cac
phuong phap séic ki. Dya trén két qua do
phé MS, 1D va 2D NMR va so sanh véi
céc tai liéu tham khao, nam hop chat trén
da duoc xac dinh cau trac, trong do6 c6 cod
4 hop chét flavonoid, bao gdm 2 hop chit
thuoc khung suon flavonol 1a quercetin
(HU3), quercetin-3-O-rutinoside (HU4);
1 hop chat flavanol 1a catechin (HU5) va
1 hop chét flavanone 1a naringenin-4’,7-
dimethyl-ether (HU2). Ngoai ra con co
hop chat khac 1a phenolic dan xuét cia
ellagic acid 1a chat 3, 3°, 4’-tri-O-
methylellagic acid (HU1).

Trong $6 5 hop chét ¢ l1ap duoc, co 3
hop chat 1a 3, 3, 4’-tri-O-methylellagic
acid (HU1), catechin (HU5) va
naringenin-4’,7-dimethyl-ether (HU2) la
lin dau tién dwoc c6 lap trong chi
Halodule.

Loi cam on: Cong trinh nay duge hd trg
bdi Nghi dinh thu Viét Nam - Cuba, mé
s6: NDT/CU/22/25. Nghién ciru thanh
phén héa hoc va hoat tinh sinh hoc cua
mot s6 loai rong, c bién va vem xanh cua
Viét Nam - Cuba, phat trién ché pham m§y
pham va ché pham bao vé stic khoe.
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