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PHAN LAP VA NHAN DANH CAU TRUC HAI
FLAVONOL TU DICH CHIET ETHYL ACETATE
CUA CAY CO LAO-EUPATORIUM ODORATUM L.

Ngé Quéc Ludn’, Nguyén Ngoc Chau’ va Nguyén Ngoc Hanh®
ABSTRACT

From the ethyl acetate extracts of the aerial parts of Eupatorium odoratum L. from Phu
Yen province, two of flavonols (rhamnocitrin and rhamnetin) were isolated. Their
structures were interpreted from spectra including IR, 'H-NMR, BC-NMR, HSQC,
HMBC, MS and based on published data. These flavonols were tested for antioxidant
activity by DPPH method. The result showed that their antioxidant activity is similarly
strong.

Keywords: Eupatorium odoratum L., Chromolaena odorata L.

Title: Isolation and identification of two flavonols from ethyl acetate extracts of
Eupatorium odoratum L.

TOM TAT

Tir dich chiét ethyl acetate phan trén mdt dat ciia cdy C6 Lao ¢ Phit Yén, ching t6i da cé
ldp dwoc hai flavonol la rhamnocitrin va rhamnetin. Céu triic cde chdt ndy dwoc xdc dinh
bang cdc phwong phép phé hién dai nhe IR, 'H-NMR, C-NMR, HSQC, HMBC, MS va
so sanh véi tai liéu di cong bo. Cac flavonol trén dwoc thir hoat tinh khdng oxi héa bang
phwong phap DPPH. Két qua cho thdy hai chdt ndy c6 tinh khang oxi hoa manh twong
duong nhau.

Tir khoa: Cay Co Lao, Cay Cong Sdn

1 GIOI THIEU

Trong hai bai bao Mdt s6 két qua nghién cieu thanh phdan héa hoc cua tinh ddu va
flavonoid trong cdy Cé Lao (Ngd Qubc Luan, Lam Thanh Phong, Nguyén Ngoc
Hanh, Tap chi khoa hoc, Truong DPai hoc Can Tho, S6 6, 2006) va Phdn ldp va
nhén danh cdu triic mét chalcone tir dich chiét ethyl acetat ciia cdy Cé Lao (Ngo
Quéc Luan, Nguyén Ngoc Chau, Nguyén Ngoc Hanh, Tap chi khoa hoc, Truong
Pai hoc Can Tho, S6 08, 2007), chung t6i di bao cao mot sé két qua nghién ciru
budc dau vé thanh phan hoa hoc cua tinh dau va flavonoid tir cdy Cé Lao moc &
Phu Yén. Trong bai bao nay, ching t6i tiép tuc trinh bay mot sb két qua khao sat
thanh phén hoa hoc va thir hoat tinh sinh hoc cda hai flavonol ¢6 1ap tir dich chiét
ethyl acetate.

1.1 Nguyén li¢u

Toan bd phan trén mit dat ciia cdy Co Lao duoc thu hai khi cdy bat dau ra hoa vao
thang 12-2005 tai cac vung ven do6i nti thudc xa Hoa Hiép Nam, huyén Pong Hoa,
tinh Pha Yén.

! Khoa Su Pham , Truong Dai hoc Cén Thor . .
2 Khoa Khoa hoc co ban, Truong Cao ding Cong ddng Ddng Thap
* Vién Cong nghé Hoa hoc, Vién Khoa hoc va cong nghé¢ Viét Nam
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1.2 Phwong phap chiét xuit, 6 lap

Nguyén liéu tuoi (100 kg) sau khi tach tinh diu bang phuong phép 16i cudn hoi
nude duoc tiép tuc trich néng vai 320 it EtOH 50° trong 3 gio, sau d6 ¢d dic dén
con 8 kg dich chiét sét. Dich nay dugc lic chiét véi ethyl acetate (EtOAc) va ¢d
loai dung méi dudi ap sut kém thu duoc cao EtOAc (139 g).

Tir cao EtOAc (129 g), tién hanh sic ky nhanh trén ¢4t silica gel voi h¢ dung moéi
gidi ly (XDM*, EtOAc) c¢6 do phan cuc tang dan. K&t qua thu dugc 15 phan doan
(LA1,LA2, ... va LA1S).

Phan doan LA2 (8 g) duoc tiép tuc tién hanh sdc ky cot silica gel lan 2 ciing v6i hé
dung moi gidi ly c6 do phan cuc tang dan 1a (XDM, EtOAc). Két qué thu dugc 30
phan doan (LA2-1, LA2-2, ... va LA2-30)

Tai phén doan LA2-2 (dung méi giai ly XDM: EtOAc = 9:1) thu dugc can mau

vang co Vet chinh véi Ry = 0,39 (PE:EtOAc = 1:1). Két tinh lai trong EtOAc thu
duogc chét rdn dang bot mau vang rom (hinh 1, 2), ky hiéu 1a LA2-2 (20 mg).

Hinh 1 Hinh 2

Phan doan LA6 (9 g) duoc tiép tuc tién hanh sac ky cot silica gel lan 2 ciing v6i hé
dung moi gidi ly c6 d§ phén cuc ting dan 1a (XDM, EtOAc). K&t qua thu dugc 30
phéan doan (LA6-1, LA6-2, ... va LA6-30)

Tai phén doan LA6-9 (dung moéi giai ly XDM: EtOAc = 7:3) thu dugc can mau
vang co Vet chinh véi Ry = 0,21 (PE:EtOAc = 1:1). Két tinh lai trong MeOH thu
duoc chit rin dang bot mau vang nghé (hinh 3, 4), ky hiéu 1a LA6-9 (25 mg).

* Xang dung moi hay dung mdi cao su, mét loai petroleum ether c6 khoang séi 79-96°C
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Hinh 3 Hinh 4
1.3 Phwong phap nhén dang ciu tric

Diém tan chdy dugc do trén may Electrothemal 9100 (U.K), mao quan khéng hiéu

chinh. Phd hong ngoai duoc do trén may VECTOR 22, dung vién nén KBr. Phd

UV-VIS duoc do trén may UV-2450 (Japan).

Cac phé 1H-NMR, 13C-NMR, HMQC, HMBC dugc ghi trén may Bruker Avance

500 MHz, d¢ dich chyyén hoéa hoc (8) dugc tinh theo ppm, hang s6 tuong tac (J)

tinh bang Hz. Pho khoi Iwgng duoc do trén may 1100 series LC/MS Trap Agilent,

sic ky 10p mong sir dung ban nhom silica gel 60F254 (Merck) trang san do day

0,2 mm.

1.4 Phuong phap thir hoat tinh khang oxi hoa

Trong nghién ctru nay ching toi chon phwong phap gbc tu do bén DPPH (2,2-

diphenyl-1-picrylhydrazyl) nhu sau:

- Hoa tan chat tinh khiét trong DMSO & nong d6: 500 pg/ml.

- DPPH hoa tan trong dung mdi ethanol & nong do 250uM.

- Cho 8 ml dung dich DPPH ndng d6 250uM phan tmg véi 2 ml dung dich chét
tinh khiét ndng d6 500 pg/ml.

- Dung dich duogc lic déu, thuc hién phéan ung & diéu kién nhiét do phong trong
thoi gian 30 phit, rdi dem mau do d6 hap thu & budc song A =517 nm.

- Day chuén va mau tréng duogc thyc hién trong diéu kién teong tu nhu trén.

2 KET QUA NGHIEN CUU VA THAO LUAN
2.1 Nhin danh céu triic flavonoid

2.1.1 LA2-2

LA2-2 két tinh trong EtOAc thu duogc ché:[ rin dang bdt, mau vang rom, c6 nhiét
d6 nong chay mp = 217-218°C (EtOAc), sac ky ban mong trong hé dung moi (PE:
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EtOAc = 1:1), hién vét bé'mg thudc thtr H,SO4 10% trong EtOH cho vét mau da
cam co R, =0,39.
- Phd 'H-NMR, (DMSO, & ppm) cho 8 miii tin hiéu proton:
+ 1 mili don tai 3,86: 3 proton cua 1 nhém OCHj gin vao vong benzene.
+ 4 miii trong khoang 6,34-8,09 1a tin hi€u ctia cac proton cua nhém CH ké
nbi ddi, cho thay c6 2 vong benzene, trong do:
* Vong A: 2 proton ghép cap meta tai 6,35 (1H, d, J= 2,0 Hz) va 6,74
(1H, d, J=2,0 Hz).
* Vong B: 2 miii d6i 1a 4 proton cho biét ¢6 2 cdp proton & Vi tri dbi
xtrng nhau trén vong benzene nén 2 cap proton do6 twong duong do doi
hoéa hoc, chung ghép cép orto tai 8,08 (1H, d, J= 8,5 Hz) va 6,92 (1H, d,
J=9,0 Hz).
+ 1 miii don tai 12,47: 1 proton ctia nhom OH.
+ 2 miii don con lai tai 9,49 va 10,11 ¢6 thé 1a 2 proton ciia 2 nhém OH.
Viy LA2-2 cé tit cd 12 proton.
- Cac phé "C-NMR (DMSO, & ppm) cho thdy chit LA2-2 c¢6 14 mii tin hiéu
carbon.
+ 8 miii trong khoang 104,01-164,88: 8 carbon tir cép (104,01; 121,56;
135,94; 147,23, 156,07; 157,27; 160,35; 164,88).
+ 1 miii tai 55,99: 1 carbon cua nhom OCHj; g:fln vao vong benzene.
+ 1 miii tai 176,00: 1 carbon ctia nhém C=0 dic trung cua hop chat flavone.
+ 4 mii trong khoang 91,99-129,55: 6 carbon loai CH ké ndi d6i
(91,99; 97,43; 115,43; 129,55).
Viy LA2-2 cé tit ci 16 nguyén ti carbon (trong d6 c6 2 cip carbon twong
duong d doi hoa hoc).
Can cr vao cac dic tinh phd NMR cia LA2-2 c6 thé du doan ché‘g nay c6 khung
flavone. Ngoai 5 nguyén tir oxy da xuat hién theo cac nhom trén phd NMR, LA2-2
con c6 thém 1 nguyén tir oxy. Vdy LA2-2 c6 6 nguyén tii oxy.
Nhu vay, LA2-2 ¢6 cong thirc phan tir 1a C16H1206, phan tir khéi 1a 300 dvC; do
bét bio hoa 1a 11, trong do: vong pyron chiém 4 d6 bat bdo hoa, vay con 7 do bét
bao hoa' c6 thé la cua 2 vong benzene ('1 vong ghép 1 canh VO'I’ vong pyron va 1
vong gan voi vong pyron qua diy noi), phu hop vdi co cau khung flavone
(Hinh 5).
Qui nap cac d6 doi héa hoc vao céc vi tri trén khung flavone (Bang 1) va kiém tra
lai bang cac phd hai chiéu HMBC (DMSO, & ppm) cho thdy su twong tac gitra H
v6i C tai cac vi tri C ma H c6 thé tuwong tac: He—Cg, Cs, Co, Cs, C7; Hg—Cs, Cg, C,

Co, C7, Hy—Cy,, Cg, Ca, C4; H3—Cs,, Cs,, Cyv, Cyr 5 Hs—Cs1, Cyr, C3r, Cy; Ho—Cor, Cor,
C,, Cy; TOCH3—C7; 5-OH—Cg, Cyg, Cs.
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Bang 1: Dt liéu phd 1H-NMR, 13C-NMR, vaA HMBC ciia LA2-2

Vi tri "H-NMR BC-NMR  Loai HMBC
C/H (8 ppm, J = Hz) (8 ppm)  carbon "H-"C
2 147,23 =C<
3 13594  =C<
4 176,00  >C=0
5 160,35 =C<
6 6,35 (1H; d; T =2,0) 97,43 =CH-  Hg—Cs, Cs, Cio, Cs, C7
7 164,88 =C<
8 6,74 (1H; d; J = 2,0) 91,99  =CH- Hg—>Cs, Ce, Cio, Co, C;
9 156,07  =C<
10 104,01 =C<
1 121,56  =C<
2’ 8,08 (2H, d, J= 8,5 Hz) 129,55 =CH-  H,—Cy, C¢, Cs, Cu
3 6,92 (2H, d, J=9,0 Hz) 115,42 =CH-  H3;—>Cy, Cs, Cy,, Car
4 159,27  =C<
5’ 6,92 (2H, d, J=9,0 Hz) 115,42 =CH-  Hs—Cs, Cy/, Cy, Cy
6' 8,08 (2H, d, J= 8,5 Hz) 129,55 =CH-  Hg—Cg, Cy, Cy, Cor
70CH; 3,86 (3H, s) 55,6 -CH, 70CH;—C;
5-OH 12,47 (1H, ) 5-OH—>Cg, Cy9, Cs

Tém lai, dua vao cac két qua phé cong huong tir hat nhan, cac dac trung vat Iy va
so sanh v6i cac tai liéu dd cong bd (David S. Seigler and E. Wollenweber, 1983;
Maria Rose Jane R. Albuquerque et al., 2006), chiing t6i nhan danh chat LA2-2 1a
rhamnocitrin (7-O-methylkaempferol hay 3,5,4’- trihydroxy-7-methoxyflavone) c6
cong thie cdu tao nhu hinh 5.

H,CO

Rhamnocitrin: C;4H{,04

Hinh 5: Cong thirc ciu tao ciia LA2-2
2.1.2 LA6-9
LA6-9 két tinh trong MeOH thu dugc chét’ ran dang bot, mau vang nghé¢, c6 nhiét
d6 nong chay mp = 263-264°C (MeOH), sac ky ban mong trong hé dung méi (PE:
EtOAc = 1:1), hién vét bang thuoc thr H,SO, 10% trong EtOH cho vét mau da
cam co R, =0,21.

Phd 'H-NMR, (DMSO, & ppm) cho 8 miii tin hiéu proton:
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+ 1 mili don tai 3,86: 3 proton cua 1 nhém OCHj gin vao vong benzene.
+ 5 mili trong khoang 6,34-7,72 1a tin hi€u ctia cac proton ciia nhém CH ké
nbi doi, trong do:
* 3 miii don: 3 proton (6,33; 6,68; 7,71).
* 2 miii d6i: 2 proton ghép cap orto tai 6,88 (1H, d, J= 8,5 Hz) va 7,57
(1H, d, J=8,0 Hz).
+ 1 miii don tai 12,47: 1 proton cuia nhém OH.
+ 1 miii rong tai 9,43 c¢6 thé 1a 3 proton cta 3 nhoém OH.
Viy LA6-9 c6 tit cd 12 proton.
Phd *C-NMR (DMSO, & ppm) cho thdy chit LA6-9 c6 16 mui tin hiéu carbon.
+ 9 miii trong khoang 103,99-164,89: 9 carbon tir cap (103,99; 121,87,
136,01; 145,07; 147,29, 147,83; 156,06; 160,37; 164,89).
+ 1 miii tai 56,00: 1 carbon cua nhom OCHj; g:fln vao vong benzene.
+ 1 miii tai 175,95: 1 carbon ctia nhom C=0 dac trung ctia hop chét flavone.
+ 5 miii trong khoang 91,88-120,04: 5 carbon loai CH ké ndi d6i
(91,88; 97,42; 115,24; 115,57; 120,04).
Viy LA6-9 c6 tit cd 16 nguyén tiv carbon
Cin cr vao cac dic tinh phd NMR cia LA6-9 co thé du doan ché‘g nay co khung
flavone. Ngoai 6 nguyén tir oxy da xuat hién theo cac nhém trén phd NMR, LA6-9
con c6 thém 1 nguyén tr oxy. Vdy LA6-9 c6 7 nguyén tii oxy.
N}lu vay, LA6-9 ¢6 cong thirc phan tir 1a C16H1207, phén ttr khéi 1a 316 dvC; d§
bat bdo h(:)a la 11, trong d6 vong pyron chiém 4 do bat bao hoa, vay con 7 do bat
hoa 6 thé la cua 2 vong benzene (1 vong ghép 1 canh v6i vong pyron va 1 vong
gan voi vong pyron qua day noi), phu hop véi co cau khung flavone (Hinh 6).
Qui nap cac vd(f) doi héa hoc vao cac vi tri trén khung flavone (Bang 2) va kiém lai
bang cac pho hai chiéu HSQC va HMBC:

- Pho hai chiéu HSQC (DMSO, & ppm) cho thay su tuong tac gitta H voi C tai vi
tri Cma H gél’l vao: H6—)C6; Hg-)Cg; HQ'—)sz; H5'—)C5'; H6’_>C6’_

- Pho hai chiéu HMBC (DMSO, & ppm) cho thiy su twong tac giita H véi C tai
cac vi tri C ma H c6 thé twong tac: He—>Cs, Cs, Cio, Cs, C7; Hg—>Cs, Ce, Cio, Ca,
C7; Hzr—)CZV, Cé’, C3r, C4r; H5'—>C5r, Clr, C3r, C4r; Hé’—)C@, Czr, C4r; 7OCH3—)C7; 5-
OH—>C6, C](), C5.
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Bing 2: Dit liéu phé 1H-NMR, 13C-NMR, HSQC va HMBC ciia LA6-9

Vi tri "H-NMR BC-NMR  Loai HMBC
C/H (8 ppm ,J = Hz) (8 ppm)  carbon "H-"C
2 156,06  =C<
3 136,01 =C<
4 17595  >C=0
5 160,37 =C<
6 6,33 (1H; s) 97,42 =CH-  Hg—Cs, Cs, C10, Cs, C;
7 164,89 =C<
8 6,68 (1H;s) 91,88 =CH-  Hg—Cs, Cs, C10, Ca, C7
9 147,29 =C<
10 103,99 =C<
1 121,87 =C<
2' 7,71 (1H, s) 11524  =CH-  Hy—Cy, Cg, Cy, Car
3 145,07 =C<
4 147,83 =C<
5! 6,88 (1H, d, J=8,5) 115,57 =CH- Hs—Cs, Cy1, C3,, Car
o' 7,57 (1H, d, J= 8,0) 120,04  =CH- Hg—Ce, Ca, Ca
70CH; 3,86 (3H, s) 56,00 -CH; 70CH;—C;
5-OH 12,47 (IH, S) 5-OH—)C6, ClO, C5

Tém lai, dua vao cac két qua phé cong huong tir hat nhan, cac dac trung vat Iy va
so sanh véi tai liéu d cong bd (Toan Thang Phan, Lingzhi Wang, Patrick See,
Renee Jacqueline Grayer, Sui Yung Chan and Seng Teik Lee, 2001), chiing t6i
nhan danh chit LA6-9 1a rhamnetin (7-methoxyquercetin  hodc 3,5,3°,4’-
tetrahydroxy-7-methoxyflavone) c6 cong thirc cdu tao nhu hinh 6.

Rhamnetin: C;¢H;,0-

Hinh 6: Cong thirc ciu tao ciia LA6-9
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2.2 Khio sat so by hoat tinh khang oxi héa ciia cac chit tinh khiét co 1ap
dugc

Bang 3: P hip thu ciia hé phan ng giira chét tinh khiét va DPPH
D) hip thu
Lindo 1 Lén do 2 Lin do 3 Gia tri trung binh A,
LA2-2 0,211 0,211 0,211 0,211
LA6-9 0,211 0,211 0,211 0,211

Tén chét

Bing 4: Gia tri % trc ché Q ciia cac cao chiét va cac chét tinh khiét

KY hiéu % tc ché Q
LA2-2 90,83%
LA6-9 90,83%

3 KET LUAN

Céc két qua nghién ctru trén day cho thay tir Co Lao Phu Yén da c6 lap dugc thém
hai flavonol thuéc nhém hgp chat flavonoid 1 rhamnocitrin (3,5,4’-trihydroxy-7-
methoxyflavone) va rhamnetin (3,5,3°,4’-tetrahydroxy-7-methoxy-flavone). Hai
chat nay co tinh khang oxi hoa manh twong dwong nhau.
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