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KHAO SAT THANH PHAN HOA HQC TRONG CAO
ETHYL ACETATE CUA RE CAU (ARECA CATECHU L.)

D6 Thanh Thity va Lé Thanh Phuéct
ABSTRACT

Luteolin-7,4'-dimethyl ether (Ci17H140s); apigenin-5-methyl ether (CisH120s) and
B-sitosterol-3-O-B-glucopyranoside (CssHeoOs) were isolated from ethyl acetate extracts
of Areca catechu L. root. Structures of these compounds have been elucidated by modern
spectroscopic methods: MS, *H-NMR, **C-NMR, HSQC, COSY and HMBC.

Keywords: Areca catechu L., components, luteolin-7,4'-dimethyl ether,
apigenin-5-methyl ether, -sitosterol-3-O-f-glucopyranoside, root

Title: Study on the chemical components of Areca catechu L. root

TOM TAT

Luteolin-7,4-dimethyl ether (Ci7H140s), apigenin-5-methyl ether (CieH120s) va
B-sitosterol-3-O-B-glucopyranoside (CasHeoOs) dicoc c6 ldp tir cao ethyl acetate ciia ré
Cau. Cau tric héa hoc cdc chat nay da dwoc xdc dinh bcing cac loai ph(f MS, 'H-NMR,
13C-NMR, HSQC, COSY va HMBC.
Tir khoa: Areca catechu L., luteolin-7,4'-dimethyl ether, apigenin-5-methyl ether,
p-sitosterol-3-O-g-glucopyranoside

1 PAT VAN DE

Cay Cau con dugc goi la Tan lang, Binh lang, Po lang... Tén khoa hoc Areca
catechu L., thugc ho Cau (Arecaceae). O Viét Nam, Cau la cay trong lau doi rat
quen thuoc & khap noi, nhat 1a ¢ vung trung du va dong bang Céc bd phan cua cay
Cau duogc dung nhiéu trong y hoc ¢6 truyén dé chita nhiéu bénh nhu: hat Cau dung
chita bénh san xo mit, san 14, chira viém rudt, ly...; vé qua Cau dung tri thuy
thiing, cudc khi, bung day truéng, bi tiéu tién; ré Cau ndi c6 tac dung bd duong,
chira dai nhat, dai son va 1a thanh phan cta bai thudc han ché sinh d¢,... Cong
trinh ndy ching t6i phan 14p va xac dinh cdu tric mot sé hop chit tir cao ethyl
acetate ctia r& Cau (Areca catechu L.) & Viét Nam.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Nguyén liéu

RE& Cau non thu hai tai huyén Héng Ngu, tinh Dé)ng Thap. Ré& Cau duoc rua sach,
loai bo phan sau, say kho & nhié¢t d§ 55°C dén khéi lugng khong doi va xay nho
trudce khi sir dung.

Ré Cau dugc dinh danh khoa hoc 1a ré cta loai Areca catechu L. boi Ths. Nguyén
Thi Kim Hué, B§ Mon Sinh, Khoa Khoa hoc Ty Nhién, Truong Pai hoc Can Tho.

! Khoa Khoa hoc Ty nhién, Trudng Dai hoc Can Tho
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2.2 Phwong phap

Chiét hoat chat: bot r& Cau (1150 g) dugc chiét ngdm kiét v6i con ethylic 96°
(EtOH) trong 7 ngay, tach liy phan long dem c6 quay dudi ap suit kém thu cao
EtOH tho (105 g). Cho phﬁn cao tho hoa tan trong mdt lugng nudc cat nhit dinh,
sau d6 chiét long 1ong 1an lugt véi cac dung moi petroleum ether (PE), ethyl
acetate (EtOAC) n-butanol (BuOH). Thu gom cac dich trich va sau khi loai dung
moi dudi 4p suat kém thu duoc cac cao PE (19 g), cao EtOAc (9 g) va cao BUOH
(16,5 g), tuong Ung.

Phén 14p céac chét tir cao ethyl acetate: thuc hién sdc ky cot, chat hdp phu 14 silica
gel, sir dung nhitng hé dung mdi giai ly gdbm PE, EtOAc va methanol (MeOH) c6
d6 phan cyc ting dan. Theo ddi qué trinh sic ky cot bang sic ky ban mong voi hé
dung méi giai ly 1a chloroform:methanol, thudc thir hién vét 1a dung dich acid
sulfuric 10% trong ethanol va sdy ban mong ¢ 110°C. Cac phan doan thé hién
giong nhau trén sac ky ban mong dugc gop lai. Tién hanh sic ky cot 1an 2 véi cac
phan doan giéng nhau dé co lap duoc chat sach.

Xac dinh cau tric cua cac chat da co 1ap dugc bang cach sir dung cac phuong phap
pho nghiém: MS, 'H-NMR, 3C-NMR, COSY, HSQC, HMBC. Ph6 NMR duoc do
trén may Bruker Advance 500 MHz (Vién Cong Ngh¢, 18 Hoang Qudc Viét, Cau
Gidy, Ha Noi).

Silica gel 60 F2s4 (0.04-0.05), ban mong TLC cia hang Merck, Burc. Céac hoa chat
tinh khiét khac ¢ xuét x@ tir Trung Qudc.

3 KET QUA VA THAO LUAN
3.1 Két qua sic ky cot

Tir 9,023 g cao ethyl acetate tién hanh sac ky cot nhanh trén silica gel cho 7 phan
doan. K&t qua sac ky cdt silica gel doi vdi cao chiét bang ethyl acetate dugc tom
tat qua bang 1.

Bang 1: Két qua sic Ky cdt silica gel ciia cao ethyl acetate

2222 Hé dung méi gidi ly Téhnég‘é Shc ky ban méng Ghi chd
1 PE:EtOAC (99:1—1:1) EA1 Nhiéu vét
2 PE:EtOAC (1:1-3:7) EA2  Nhiéu vét c6 2 vét chinh  Khao sat
3 PE:EtOAcC (3:7) EA3 3 vét,c61vétchinh  Khao sat
4 PE:EtOAC (2:8—0:100) EA4 Nhiéu vét
5  EtOAc:MeOH (99:1—98:2) EA5 Nhiéu vét
6  EtOAc:MeOH (98:2—9:1)  EA6 3 vét
7  EtOAc:MeOH (9:1—0:100) EA7 Vét kéo dai
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3.2 Co 1ap cac chit tinh khiét tir cac phan doan sic ky cot nhanh ciia cao
ethyl acetate

Tir cac phan doan twong ddi sach cua sic ky cot nhanh cao ethyl acetate EA2, EA3
tiep tuc tinh ché dé thu dugc cac chat tinh khiét.

3.2.1 Phan doan EA2

Phan doan EA2 (400 mg) thu dugc dudi dang bot mau vang, sic ky ban mong cho
2 vét chinh con 1n nhiéu vét mo. Bot mau vang nay duoc rura bang CHCIl3 nhiéu
lan thu dugc phan tinh thé va nude rira riéng biét. Két qua sic ky ban mong trong
hé dung mdi CHCl3:MeOH = 95:5 cho thiy phan nu6c rira ¢6 nhiéu vét, con phan
tinh thé con lai 2 vét tach nhau, nén phan tinh thé dugc khao sat tiép. Phan tinh thé
dugc tién hanh sac ky cot thuong. Dung moéi giai ly cot CHCI3:MeOH (tang dan ti
1¢ MeOH 1%-5%). Két qpé thu duoc 2 hop chat sach:‘ chat thir nhat du6i dang tinh
thé mau vang (10 mg), sac ky ban mong hién hinh bang H2SO4 10% trong EtOH,
giai ly bang CHCls:MeOH = 95:5 cho vét mau vang ¢6 Ry = 0.53, nhiét d6 nong
chay 236-238°C, ky hiéu PHUOC-TAR-I1; chat th hai 13 tinh thé mau vang (15
mg), sac ky ban mdng hi¢n hinh bang H2SO4 10% trong EtOH, giai ly bang
CHCls:MeOH = 9:1 cho vét mau vang c6 Rf = 0.54, nhiét d6 nong chay:
266-268°C, ky hi¢cu PHUOC-TAR-12.

Hop chit PHUOC-TAR-I1

Pho MS: 315 [M + H]*

Pho 'H-NMR (CDCl:&MeOD, § ppm, 500 MHz) cho:

~ 2 miii don & & 3.89 ppm va & 4.01 ppm: 6 proton ciia 2 nhém OCHs gin vao
vong benzene.

- 2 mui do6i 66 6.37 ppm (1H, d, J =2.5 Hz) va 6 6.49 ppm (1H, d, J = 2.0 Hz) la
2 tin hiéu cua 2 proton & vi tri meta, chirng t6 vong A da bi thé ¢ 2 vi tri Cs va
Cr.

- 1 mii d6i d6i tai 8 7.49 ppm (1H, dd, J = 2.0 va 6.5 Hz): 1 proton ghep meta va
ortho cua vong B khung flavonoid, chirng t6 vong B da bi thé ¢ vi tri Cs' va Cy..

- 2 miii d6i tai 6 7.04 ppm (1H, d, J = 8.5 Hz) va 6 7.33 ppm (1H, d, J = 2.5 Hz)
la 2 proton ¢ Cs'va Cy ctia vong B.

~ 1 mili don tai vi tri 8 5.59 ppm 1a tin hi¢u cua proton nhém OH gan trén
vong B.

- 1 mui don tai vi tri 8 6.57 ppm la tin hiéu proton -CH= trong vong thom.

- 1 mii 66 12.79 ppm la tin hiéu dac trung cho proton ctia nhom hydroxy c6 lién
két hydro ndi phan tu, diéu nay chung t6 PHUOC-TAR-I1 c¢6 nhém OH ké
C=0, ¢ vi tri Cs.

Phd BC-NMR (CDCls&MeOD, & ppm, 125 MHz) két hop pho DEPT cho thiy

PHUOC-TAR-I1 ¢6 17 carbon trong d6 c¢6 1 nhom >C=0, 2 nhém CHs, 6 nhom
CH, 8 nhom carbon tir cap.
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Pho DEPT 90 cho 6 mui duong trong khoang 6 92.69-120.78 ppm gdm cac carbon
loai CH ké ndi doi.
Pho DEPT 135 cho 8 miii dwong trong khoang & 55.82-120.78 ppm gom:
- 6 mii duong trong khoang 6 92.69-120.78 ppm (da xuét hién trong phd DEPT
90): cac carbon cua CH ké ndi doi.
- 2 mii duong trong khoang & 55.82-56.20 ppm (khong xudt hién trong phd
DEPT 90): 2 carbon cua 2 nhom OCH3z gan vao vong benzene.
- Khong c6 miii am ching t6 PHUOC-TAR-I1 khong c6 carbon loai CHa.
— 9 miii con lai khong xuét hién trong phd DEPT gdm céc carbon tir cap:
+ 8 mili trong khoang & 123.47-165.51 ppm la 8 carbon tir cap ciia vong
benzene.
+ 1 mii & 6 182.43 ppm la carbon cuia nhém C=0 dac trung cua ketone.

Két hop pho cong huong tir hat nhan 2 chiéu HSQC va HMBC cho thiy
PHUOC-TAR-11 thudc nhém flavone va 1a dan xuat cua luteolin.

Tir cac két qué phan tich pho ¢ trén ching toi két luan chat PHUOC-TAR-I1 la
luteolin-7,4'-dimethyl ether, c6 cong thirc phan tir 1a C17H1406. Cong thirc cau tao
hoa hoc nhu sau (Hinh 1).

OH O

Hinh 1: Céng thirc ciu tao héa hoc luteolin-7,4'-dimethyl ether
Luteolin-7,4'-dimethyl ether 14 mot dan xuat cia luteolin, c6 tiém ning ung dung
trong y hoc. N6 duoc co 1ap tr mot vai loai cay va cé hoat tinh tc ché nguyén sinh
dong vat ky sinh (trypanosoma) (Yang et al., 2008), c6 kha nang lam thay d6i hoac
diéu chinh chirc nang mién dich (Michelis et al., 2002) va tién trinh bién doi té bao
bach cau.

Hop chit PHUOC-TAR-I2
Phd MS: 285 [M + H]*
Phé 'H-NMR (CDCl:&MeOD, & ppm, 500 MHz) cho:

~ 1 miii don trong khoang & 3.89 ppm: 3 proton ciia 1 nhém OCHj3 gan vao vong
benzene.

- 2 miii doi trong khodng & 6.37-6.51 ppm Ia tin hi€u ctua 2 proton cia nhom CH
trong vong benzene voi J = 2.0 va 2.5 Hz chung té ching & vi tri meta
cua nhau.
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~ 2 miii d6i ¢6 cudng do manh gap doi cac mui khac Ia tin hiéu cua 4 proton nhan
thom trong khoang & 6.95-7.79 ppm, két hgp phé HMBC cho thay moi miii c6
thé 1a 2 proton cua 1 c@p proton twong duong do6 doi hoa hoc.

- 1 miii don tai vi tri 6 6.57 ppm la tin hi¢u ctuia proton —CH= trong vong thom.
Phd BC-NMR (CDCls&MeOD, & ppm, 125 MHz) két hop phd DEPT cho thiy

PHUOC-TAR-12 ¢6 16 carbon trong d6 c¢6 1 nhom >C=0, 1 nhém CHs, 7 nhom
CH, 7 nhom carbon tir cap.

Phd DEPT 90 cho 5 miii duong trong khoang & 92.84-128.42 ppm gdm cac carbon
loai CH ké ndi doi.
Pho DEPT 135 cho 6 miii duong trong khoang & 55.89-128.42 ppm gdm:
- 5 miii duong trong khoang 6 92.84-128.42 ppm (da xuat hién trong pho DEPT
90): cac carbon cua CH ké noi doi, trong do:
+ 3 miii duong tai céac vi tri 6: 92.84; 98.20; 103.76 ppm: 3 carbon loai CH
cua vong benzene.
+ 2 mui duong ¢ 6 116.17 va 128.42 ppm c6 cudong d6 manh tuong duong
gap doi cac mii khac, két hop pho HMBC cho thay: mo1 miii 1a 2 carbon
CH tuong duong d6 doi hoa hoc ciia vong benzene.
- 1 mii duong 6 6 55.89 ppm (khong xuat hién trong phd DEPT 90): 1 carbon
cua nhom OCH3z gan vao vong benzene.
- Khong c6 miii am ching t6 PHUOC-TAR-I2 khéng c6 carbon loai CHa.
~ 8 mili con lai khong xuét hién trong pho DEPT gdm cac carbon tir cap:
+ 7 mili trong khoang & 105.54-165.64 ppm 1 7 carbon tir cap ciia vong
benzene.
+ 1 miii & 6 182.74 ppm la carbon ciia nhém C=0 dac trung cua ketone.

Két hop pho cong huong tir hat nhan 2 chiéu HSQC va HMBC cho thiy
PHUOC-TAR-I2 thuoc nhom flavone va 1a dan xuat cta apigenin.

Tir cac s6 lidu vé pho, két luan chat PHUOC-TAR-I2 la apigenin-5-methyl ether,
c6 cong thue phan tir 1a C16H120s5. Cong thire cau tao héa hoc nhu sau (Hinh 2):

OCH; O

Hinh 2: Cong thirc cAu tao héa hoc apigenin-5-methyl ether
3.2.2 Phan doan EA3

Phan doan EA3 (1326 mg) thu duoc dudi dang bot mau tring, sic ky ban mong
trong h¢ CHCl3:MeOH = 9:1 cho 3 vét trong d6 c6 mot vét cl}inh, nén duoc sic ky
cot lan 2 voi hé dung médi PE:CHCIs, CHCI3:EtOAc tang dan d§ phan cuc. Thu
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duge mot hop chét sach dudi dang tinh thé mau tring (43 mg), sac ky ban mong
giai ly bang hé EtOAc:MeOH = 9:1 hién hinh bing thudc thir H2SO4 10% trong
EtOH cho vét tron mau tim c¢6 Ry = 0.35, nhiét d6 néng chay 282-283°C, ky hiéu
la PHUOC-TAR-03.

Phd MS: 599 [M + Na]*.

Phé cong hudng tir hat nhan 3C-NMR két hop k¥ thuat DEPT: trong phén tir ¢6 35
carbon, trong d6 c6 3 carbon tir cap, 14 nhom CH, 12 nhém CHz, 6 nhom CHs.

~ Céc miii & & 140.17 va 121.82 ppm 1a dau hiéu cua ndi d6i va ¢ 140.17 1a C=
(carbon ttr cap c6 ndi doi), & 121.82 1a ciia CH=.

- Mot mili dic trung & & 100.94 ppm 14 miii cta acetal Cyv ctia duong gan vao C
& vi tri s6 3; dugc chﬁ:ng minh nhd phd HMBC cho thay sy tuong tac gitra Hy
va Cs. Pong thoi hang s6 tuong tac spin-spin gitra Hr va Hy la J = 8.0 Hz,
ching to lién két kiéu trans-diaxial, két hop voi cac s6 liéu phé 3C-NMR cuia
phan dudng va pho proton hai chiéu COSY cho thay phu hop voi D-glucose va
nbi voi khung aglycon bang lién két p.

Mat khac, véi ky tl}uét DEPI 90 cho 5 mii1 ¢ cac yi tri 0 70.08; 73.40; 75.71;
76.34; 78.91 ppm két hop phd HSQC, HMBC cho biét d6 la 5 nhom CH-OH cua
goc duong. Vay trong phan tir c6 1 don vi dudong c6 6 carbon.

Dua vao phé cong hudng tir hat nhan *H-NMR x4c nhan ¢6 mot vach tai do dich
chuyén hoa hoc 12 5.37 ppm, cudng d tich phan 1a 1 don vi 1a ctua He, cling voi tin
hiéu pho C-NMR & 121.82 ppm (-CH=); phu hop trén phd HSQC. Mt khac dua
vao pho HMBC cho thay sy tuong tac gitta He v6i C7, Cs, C1o, Cs va su tuong tac
gitta H1 v6i Cs, Cs, C10 Nén CH2 & vi tri s6 1 phai c6 d6 dich chuyén 1a 37.06 ppm
va C= ¢ vi tri 86 5; chirng té khung sterol c6 mot ndi doi tai vi tri 5-6.

Duya trén két qua pho MS, H-NMR, C-NMR, DEPT, HSQC, COSY va HMBC
cho thiy PHUOC-TAR-03 1a chat B-sitosterol-3-O-g-glucopyranoside.

Dudi diy 1a cong thitc cAu tao hoéa hoc cua p-sitosterol-3-O-B-glucopyranoside
(C35H600s):

Hinh 3: Cong thirc cAu tao héa hoc ciia p-sitosterol-3-O-p-glucopyranoside

Pay 1a dang glycoside cta B-sitosterol, & dang saponin nay né dé tan trong nudc
hon chit gbc B-sitosterol. Trong thién nhién B-sitosterol thudng & dang ester hoic
glycoside, hodc ¢ dang don hay phdi hop véi cac phytosterol khac. Ching cé tac
dung lam giam luong cholesterol trong mau, do ngin can sy hap thu cholesterol
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(Grundy et al., 1969; Normé et al., 2000); kich thich chirc ning mién dich, kiém
soat su ting sinh té bao (Bouic & Lamprecht, 1999; Ju et al., 2004). Ngoai ra,
B-sitosterol con lam giam ham luong dudng trong mau va 1 tac nhan khang khuén,
khang virus va khang ndm (Tahany et al., (2010).

4 KET LUAN

Di phan 14p va xac dinh cu triic cia ba hop chit: luteolin-7,4’-dimethyl ether,
apigenin-5-methyl ether va p-sitosterol-3-O-B-glucopyranoside tir r& Cau. Pay la
nhiing chit déu c6 hoat tinh sinh hoc nén da giai thich dugc 1y do tai sao ré Cau
dugc dung chira mot s6 bénh nhu di néu & trén.
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