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KHAO SAT THANH PHAN HOA HQC CUA RE CAY MAM
(AVICENNIA MARINA)

Pham Thi Thiry Trang* va Lé Thanh Phuwoct
ABSTRACT

Isolation of the chemical components from the root of Vietnamese mangrove plant
Avicennia marina (Verbenaceae) cultivated in the coast of Bac Lieu province found the
mixture of lupeol (Cz0Hs500) and stigmasterol (C29H4sO) from petroleum ether extracts,
kaempferol (C1sH1006) and esculetin (CoHsO4) from ethyl acetate extracts. Structures of
these compounds have been elucidated by modern spectroscopic methods: MS, *H-NMR,
13C-NMR, HSQC, COSY and HMBC.
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Title: Study on chemical components of Avicennia marina root

TOM TAT

Tir ré cdy mdm 6i trong tai ven bién tinh Bac Liéu, ¢é ldp dwoc lupeol (C3oHs00) va
stigmasterol (Ca9H4s0) tir dich chiét petroleum ether, kaempferol (C1sH1006) va esculetin
(CoHs04) tir dich chiét ethyl acetate. Cau triic héa hoc cdc chdt nay da dwoc xdc dinh
bang cdc loai phé MS, *H-NMR, ¥C-NMR, HSQC, COSY va HMBC.

Twr khéa: Avicennia marina, component, stigmasterol va lupeol, kaemferol, esculetin.

1 PAT VAN DE

Cay Avicennia marina thuéc ho mam (Verbenaceae), 1a mot nhom cac loai cay
thudc rimg ngdp min phan bd trong cac ving bd bién nhiét déi va can nhiét déi.
Trong cdy Avicennia marina c6 chita cic hop chat hitu co quan trong nhu:
alkaloid, flavonoid, steroid, terpenoid and iridoid. Theo y hoc dan gian, loai cay
nay dugc dung dé chira bénh théip khép, cac bénh vé da, than cta no co thé chira
bénh ung thu. Co rat nhiéu cong trinh nghién ctru vé cay Avicennia marina, nhung
ré cua loai ‘cay nay it duoc sy quan tdm nghién ctru. Mic khac dic diém dic trung
ctia cAdy mam 1a sng duoc trong méi truong nude man khic nghiét nhd vao bo ré
ctia N6. Nén ddi twong nghién ciru cta chung toi 1a ré cay Avicennia marina.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Nguyén liéu

Mau ré phoi hay con goi la phé cin (phan ngoi trén mat dit) cia cdy mim 6i (trong
tai ven bién ap Nha Mat, xa Hi€p Thanh, thi xa Bac Li€u) thu hai vé dugc rua, taich
lay v, xat nho va phoi kho.

2.2 Phuwong phap

Chiét hoat chat: ngdm mau vo ré mim 6i trong con 96°, loai dung moi dudi ap sut
kém bang may c6 quay (Rotavapor cua Buchi). Sau do6, chiét lan luot véi
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petroleum ether va ethyl acetate va loai dung méi bang may c6 quay dugc cao
petroleum ether (PE) va cao ethyl acetate (EtOAC).

Phén 1ap cac chat tir dich chiét petroleum ether va ethyl acetate: thuc hién sic ky
cot, chat hap phu 1a silica gel, st dung nhitng hdn hop dung méi giai hap cua
petroleum ether va ethyl acetate va methanol (MeOH) c6 do phan cuc ting dan.
Theo ddi qué trinh sdc ky cot bang sic ky ban moéng voi hé dung méi giai ly 1a
PE:EtOAc, PE:CHCIs va CHCIs:EtOAc thube thir hién vét 1a dung dich H2SO4
10% trong methanol va sdy ban méng & 110°C. Cac phan doan c6 cung gia tri R
trén sic ky ban mong duoc gop lai. Tién hanh sic ky cot tiép tuc v6i cac phan doan
gidng nhau dé c6 1ap dugc chit sach.

Xéc dinh cdu tric cia cac chat di co lap duogc: sir dung cac phuong phap phd
nghiém: IR, MS, *H-NMR, *C-NMR, COSY, HSQC va HMBC.

3 KET QUA VA THAO LUAN
3.1 Tir cao chiét petroleum ether
3.1.1 Két qua sdc ky

Tir 20 g cao chiét xuat duoc trong dung méi petroleum ether sic ky cot trén silica
gel cho 11 phan doan duoc trinh bay ¢ bang 1.

Bang 1: Két qua sic ky cot silica gel ciia cao petroleum ether

Phan Trong lugng

doan H¢ dung moi giai ly cin () Sac ky ban méng Ghi chu
1 PE:EtOAc=99:1 0,692 vét dau

3 vét tap chit va 1 vét chinh

2 PE:EtOAc =98:2 0,751 Lr . Khio sat
mau tim phan cye hon
3 PE:EtOAC =98:2 1,44 1 Vetchinh miuxanhdam o o
va 2 vét mo
4 PE:EtOAc = 95:5 3,813 nhiéu vét
PE:EtOAc =9:1 Y £
5 PE-EtOAC = 7-3 6,433 nhiéu vét
6 PE:EtOAc=5:5 1,706 nhiéu vét
7 PE:EtOAc=2:8 0,889 nhiéu vét
8 EtOAc =100% 0,296 nhiéu vét
9 EtOAc:MeOH =9:1 0,107 nhiéu vét
10 EtOAc:MeOH =1:1 0,391 nhiéu vét
11 MeOH = 100% 0,452 nhiéu vét

3.1.2 C6 lap cac chat tinh khiét tir cdc phdn dogn tinh sach cua cao chiét
petroleum ether

Phéan doan 2, thiy c6 tinh thé, tinh ché bang cach sic ky cot thuong véi hé dung
mdi giai ly PE:EtOAc = 99:1; 98:2. Két qua tai phan doan PE:EtOAc = 98:2 thu
dugc tinh thé hinh kim mau tring duc, hién vét mau tim c6 Rr = 0,43 (PE:EtOAC =
75:25) trén TLC khi ding thude thir 1a H>SO4 10% trong MeOH. Ky hiéu hop chat
nay la chat 1 (0,225 g).
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Pho khdi va cham electron (EI - MS) cho pic phan tir m/z (%): 426 [M*] (49), tng
véi cong thire phan tir C3oHs00. Cac pic co ban: 411 (23%, M* - CH3), 218 (73%),
207 (28%), 203 (26%), 189 (27%), 175 (10%), 135 (27%), 95 (100%).

Ph6 'H-NMR (CDCls, 8 ppm, J = Hz) cho thiy trong phén tir chat | ¢6 1 tin hiéu
mii dd cua 1 proton ¢ vung tur trudng cao 3,18 ppm la dau hiéu dic trung cho
proton gin & vi tri nguyén tir C s6 3 cua hop chat pentacyclic trlterpen0|d Tin hi¢u
phd cho 2 miii da ¢ vi tri 4,68 va 4,56 chi dinh cho moi proton gan & vi tri nguyén
tir C s6 3. Tin hiéu phd cho thiy c¢6 7 miii don & cac vi tri § 0,75; 0,78; 0,81; 0,92;
0,94; 1,02; va 1,68 ppm chi dinh cho 3 proton ciia nhém metyl 1an lugt gin vao
nguyén tu C c6 vi tri twong ung la C-17 (Hsz-28), C-4 (Hs-23; Hs-24), C-10
(Hz3-25), C-18 (Hs-26), C-14 (Hs-27) va C-20 (Hs-30).

Pho 3C-NMR (CDCls, & ppm) cho thiy trong phan tir chat 1 ¢6 30 C.

Pho DEPT NMR két hop *C-NMR cho thiy ¢6 11 nhém —CHz, 6 nhom —CH=, 8
nhom —CHas.

Tir cac dir liéu vé pho, két luan chat I 1a lupeol, ¢ cong thirc phan tir 1a CaoHs00.
Cong thirc cau tao hoa hoc dugc trinh bay ¢ hinh 1.

Két qua nay ciing phu hop voi ket qua cua Ali et al. (2007). Lupeol co thé ngan
chin sy di chuyén va su phat trién cta cia té bao ung thu vung dau va cb bao gdm
ung thu mii, khoang miéng, hong, thanh quan, tuyén giap va tuyen nudc bot. Can
bénh nay thudng tin cong ngudi chau A hon so véi ngudi chau Au do mét sb tap
quan dn udng nhu hut thude 14, ubng rugu qua nhiéu, an trau cau va thuc phém bao
quan 1au ngay nhu ca mudi. Cac bénh ung thu ndy déu rit kho chira bang phiu
thuat (Mohammad Saleem et al. 2009).

Phan doan 3: thay c6 tinh thé, tinh ché bang cach sic ky cot thuong voi hé dung
mdi giai ly PE:CHCl3 = 1:1 thu duoc tinh thé hinh kim mau trang, hién mot vét
tron mau xanh den c6 R¢= 0,42 (PE:EtOAC = 75:25) trén TLC khi dung thudc thir
la H2S04 10% trong MeOH. Ky hiéu hop chét nay 1a chat 11 (0,184 g).

Phé 'H-NMR, CDCls, 5, ppm: 5,36(d, 5 Hz, -CH =); 5,16 (dd, 8,5 Hz; 15,1 Hz;
-CH =); 5,02 (dd, 8,5 Hz; 15,1 Hz; -CH =); 3,53 (m, >CH-0O-); 0,69-1,03 H cua 6
nhom —CHa. Tur cac dit liéu vé phd, két luan chat 11 12 stigmasterol. Két qua nay
cling phu hop voi két qua cua Wilart Pompimon et al. (2009).

Stigmasterol la mot phytosterol, dugc nghién ctru st dung trong phong ngura ung
thu buong trirng, ung thu tuyén tién li¢t, ung thu va va ung thu két trang (Award &
Fink, 2000).
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Hinh 1: Céu triic héa hoc ciia lupeol (I) va stigmasterol (II)

3.2 Tir cao chiét ethyl acetate
3.2.1 Két qua sdc ky

Tir 12 g cao ethyl acetate tién hanh sic ky cot trén silica gel cho 8 phan doan nhu
dugc trinh bay trong bang 2.

Bang 2: Két qua sic ky cot silica gel ciia cao chiét ethyl acetate

Phan Trong lugng

doan H¢é dung moi giai ly cin (g) Sic ky ban méng Ghi chu
1 EtOAC 100% 1,037 2 vétvang dam Khiio sat
va 1 vét tap chat
2 EtOAc:MeOH =99:1 0,765 nhiéu vét
3 EtOAC:MeOH =97:3 1,027 nhiéu vét
4 EtOAc:MeOH =9:1 0,503 nhiéu vét
5 EtOAc:MeOH =7:3 0,592 nhiéu vét
6 EtOAc:MeOH =1:1 0,236 nhiéu vét
7 EtOAC:MeOH =3:7 0,992 nhiéu vét
8 MeOH = 100% 1,896 nhiéu vét

3.2.2 C6 ldp cdc chdt tinh khiét tir cdc phdan doan tinh sach cia cao chiét ethyl
acetate

Phéan doan 1 (1,037 g) thay 2 vét vang dam, tién hanh sic ky cot thuong véi hé

dung méi giai ly: PE:EtOAc = 9:1; 8:2; 1:1;... Kiém tra cac phan doan bang TLC

dung dung dich H2SOs 10% trong MeOH lam thubc thir. Cac phan doan cé Ry

gidng nhau dugc gom chung va duogc trinh bay trong bang 3.

Bang 3: Két qua siic ky cdt trén phan doan 1 ciia cao chiét ethyl acetate

2222 H¢ dung mai gidi ly Tr(‘églgl l(l;’())’ng Sic ky ban méng Ghi chua
1-1 PE:EtOAc =9:1 0,055 nhiéu vét
1-2  PE:EtOAc =8:2 0,287 2 vét vang dam Khao sat
1-3 PE:EtOAc =5:5 3,335 nhiéu vét
1-4 EtOAc = 100% 0,217 nhiéu vét
1-5 EtOAc: MeOH =5:5 0,065 nhiéu vét

Phéan doan 1-2 (0,287 g) thdy 2 vét vang dam, tién hanh sic ky cot thudng véi hé
dung moi gidi ly CHCls:EtOAc = 1:1 thu dugc 3 phan doan.
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Phan doan 2-1 thdy c6 tinh thé, két tinh lai trong CHCls thu dugc chat bot mau
vang, hién mot vét tron mau vang dam cé R = 0,42 (CHCIs:EtOAc = 1:1) trén
TLC khi dung thude thir 1a H2SO4 10% trong MeOH. Ky hiéu hop chit nay 1a 111
(0,063 ).

Ph6 'H-NMR (MeOD 8 ppm, J = Hz) cho thay trong phén tir chat 111 c6 2 proton
& ving tir trudng thip cia vong thom thé & vi tri meta tai 6,19 ppm (1H, d, J = 2.1
Hz; H-6); 6,39 ppm (1H, d, J = 2,1 Hz; H-8); 2 proton vira c6 tuong tic thé ortho
vira ¢6 tuong tac thé meta ¢ 8,08 ppm (H-2', H-6', 2H, dd, J@-2, 1-3) 9,0 Hz, JH-2, -
&) = 2,0 Hz) va 2 proton c6 tuong tac thé ortho ¢ 6,92 ppm (H-3', H-5', 2H, dd, J (-
5, H-6) = 9,0 HZ, J (13, 15y = 2,0 HZ).

Pho 3C-NMR (MeOD, & ppm) cho thay trong phan tir chat 111 ¢6 15 C. Trong d6
c6 2 nhom CH= tai 94,5 ppm va 99,3 ppm thudc vong thom; 7 tin hiéu C ti cap &
vung tir trudng thap 137,1-165,5 ppm cho thdy chung mang oxygen; 1 tin hiéu
carbon carbonyl (C=0) tai 177,3 ppm; ching t6 day la khung flavonoid.

Pho DEPT NMR két hop **C-NMR cho thay chét I11 ¢6 6 nhém —CH=, 9 nhém C
tur cap.

Phé HSQC cho ]:in hi¢u H tai 6,19 ppm gén truc tiép V(’Yi’C tai 99,3 ppm; H tai 6,39
ppm gan tryc tiép voi C tai 94,5 ppm; H tai 6,92 ppm gan truc tiep voi C tai 116,3
ppm va H tai 8,08 ppm gan truc tiép vdi C tai 130,6 ppm.

Pho COSY cho tin hiéu tuong quan giita proton tai 8,08 ppm (dd, J = 9,0 va 2,0) la
cta H-2' va H-6' va tai 6,92 ppm (dd, J = 9,0 va 2,0) la tin hiéu cua H-3' va H-5',
con cdc tin hiéu 6 = 6,39 ppm va 6,19 ppm la tin hi¢u twong quan gitra proton H-6
va H-8.

Tir phéd HMBC cho thay H-2' (8 = 8,08 ppm) c6 tuong tic xa vdi cac nguyén tir
cacbon C-1' (123,7 ppm) va C-3' (116,3 ppm), H-3' (6 = 6,92 ppm) cé tuong tac xa
véi C-2' (130,6 ppm) va C-4' (177,3 ppm), H-5' tuong tac xa vai C-4' (177,3 ppm)
va C-6' (130,6 ppm), H-6' twong tac xa véi C-5' (116,3 ppm) va C-1' (123,7 ppm),
H-6 c6 tuong tac xa vai C-5 (160,5 ppm) va C-7 (162,4 ppm). Con H-8 c6 tuong
tac xa voi C-7 (162,4 ppm) va C-9 (158,2 ppm).

Tir cac dir ligu vé pho, két ludn chat Il la 3,5,7,4-tetrahydroxy flavone
(kaempferol). Két qua nay ciing phu hop voi két qua cia Rahaman et al. 2006.

Phan doan 2-3, thay c6 tinh thé, két tinh lai trong CHCls thu dugc chat bot mau
vang, hién mot vét tron vang dam c6 Ry = 0,56 (CHCI3:EtOAc = 3:7) trén TLC khi
ding thude thir H2S04 10% trong MeOH. Ky hiéu hop chit nay 1a IV (0,088 g).

Ph6 *H-NMR (MeOD, & ppm, J = Hz) cho thay phan tir chat 1V ¢6 2 tin hiéu miii
dd tuong g o 6,1 (1H d, J(Hg H-4 = 9,5 Hz; H-3) va 7,7 (1H, d, Jn-3, H-2) = 9,5

Hz; H-4). Tin hiéu pho cho thay c6 2 mili don & cac vi tri 8 6,9 va 6,7 ppm tuong
ung véi 2 proton 6,7 (1H, s, H-8) va 6,9 (1H, s, H-5).

Ph6 3C-NMR (MeOD, & ppm) cho thiy trong phan tir chat 1V ¢6 9 C.

Pho DEPT NMR két hgp **C-NMR cho thay chét IV c6 4 nhom CH=, 5 nhém C
tur cap.
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Pho HSQC cho tin hiéu H tai 6,1 ppm gan tryc tiép voi C tai 112,8 ppm; H tai 6,7
ppm gin truc tiép véi C tai 103,6 ppm; H tai 6,9 ppm gin tryc tiép véi C tai 113,0
ppm va H tai 7,7 ppm gin truc tiép vé6i C tai 146,0 ppm.

Phd COSY cho tin hiéu twong quan gitra H tai 7,7 (d, J = 9,5 Hz) va H tai 6,1
(d, J=9,5Hz).

Tur cac dir liéu vé pho, két luan chat 1V 1 esculetin. Két qua nay ciing phu hop vai
két qua cua Gherraf et al. (2006).

HO 5 4
J 3
o N
9 2
HO™ 7 o (0]
8
1
1l v

Hinh 2: Céng thirc ciu tao héa hoc ciia kaempferol (111) va esculetin (1V)

4 KET LUAN

Pi phan 1ap va xic dinh dwoc cdu trac bén hop chat: lupeol (C30H5oO)
stigmasterol (C2oH1g0), kaempferol (C1sH1006) va esculetin (CoHgOa4) tir r& phoi
clia cAy mam 0i (trong tai ven bién ap Nha Mat, xd Hi¢p Thanh, thi xa Bac Li€u).
biéu nay da giai thich dugc viéc st dung cay méam dé trj bénh ung thu, cac bénh
vé da,...trong déan gian.
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