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MOT SO KET QUA NGHIEN CUU
THANH PHAN HOA HQC CUA TINH DAU
VA FLAVONOID TRONG CAY CO LAO

Ng6 Quéc Ludn®, Lam Thanh Phong? va Nguyén Ngoc Hanh?
ABSTRACT

The essential oil and ethyl acetate extracts of the aerial parts of Eupatorium odoratum L.
from Phu Yen province were investigated. The essential oil was analyzed by GC and
GC/MS. One of chalcones (Odoratin) and one of flavonols (3,35-trihydroxy-4/7-
dimethoxyflavone) were isolated from ethyl acetate extracts. Their structures were
interpreted from spectra including IR, *H-NMR, *C-NMR, HSQC, HMBC, MS and based
on published data. At the first time, these flavonoids were tested on antimicrobial
activity. The results showed that both of flavonoids inhibited to P. aeruginosa, ASP. niger
and F. oxyporum.
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TOM TAT

Tinh dau va dich chiét ethyl acetate cua cdy Co Lao moc tai tinh Phu Yén dwoc khao sat
bang phwong phdp sdc ky khi va sdc ky khi ghép khoi phé. Tir dich chiét ethyl acetate,
chiing t6i dé cé ldp 1 chalcone la Odoratin va 1 flavonol. Cau triic dwoc xdc dinh bang
cac phwong phdp phé hién dai va so sanh véi tai liéu di cong bo. Lan dau tién, cac
flavonoid trén dwoc thur hoat tinh khang vi sinh vat.

Tw khoa: Cay Co Lao, Cay Cong San

1 PAT VAN PE

Cay Co6 Lao (Eupatorium odoratum L.; Chromolaena odorata King & Robinson)
thugc ho Cuc (Asteraceae). Co Lao con duge goi la cay Cong san, Yén bach, Bop
Bép, Bu xich, Chum hoéi, Nha nhét, Muong mung phla hay tén tiéng Anh la
fragrant thoroughwort, bitter bush va tén A 2 72

tiéng Phap la langue de chat, eupatoire
odorante (D6 Huy Bich et al., 2004; Pham
Hoang Ho, 2000) ... 1a loai cady moc hoang
va lan rong chiém dla ban phan bd nhanh &
nhiéu ving trén thé gidi. O Viét Nam, Co §
Lao thuong gap ¢ nhiéu noi tir cac tinh dong
bang dén cac mién trung du va vung ddi nui
thap (Hinh 1).

Hinh 1: Cay Cé Lao

1 Khoa Su Pham — Pai hoc Can Tho
2 Vién Cong Nghé Hoa Hoc, Vién KH & CN Viét Nam
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Vé cong dung trong y hoc, tir lau nhan gian di biét dung Co Lao dé cam mau, chita
lanh céac vét thuong, vét bong va tri mot s6 bénh do nhiém khuan vé dudng ruot,
ung nhot, ghé 1¢, viém dai trang, dau nhirc xuong, cam cam...

Thanh phan hoa hoc ctua Co6 Lao di duoc nhiéu tac gia trong va ngoai nudc nghién
ctru. Hoc vién Quan y da nghién ctru dich chiét toan phan tir cdy Co Lao dé bao
ché dang thudc tri vét thuong, vét bong (Thang T. Phan, 2000). Trong bai bao
nay, ching toi trinh bay maot sé két qua khao sat thanh phan héa hoc cua tinh dau
va cac flavonoid ¢0 lap tir cay Co Lao ¢ Phu Yén.

2 NGUYEN LIEU VA PHUONG PHAP

2.1 Nguyén liéu

Cay Co Lao dugc thu hai toan b‘cf) phén trén mat dat khi cay bit dau ra hoa vao
thang 12/2005 tai cac vung ven doi ni thudc xa Hoa Hi¢p Nam, huyén Bong Hoa,
tinh Pha Yén.

2.2 Phwong phap chiét xuit, ¢ 1ap

Nguyén liéu twoi (100 kg) duwoc chung cat 16i cudn hoi nude thu duoc tinh dau (60 ml).

Phén b3 sau khi tach tinh dau dugc trich nong véi 320 lit con 50° trong 3 gio, sau
do6 c6 dac dén con 8 kg dich chiét s¢t. Dich nay dugc lac chiét vdi ethyl acetate
(EtOAC) va ¢6 loai dung moi duédi ap suat kém thu dugce cao Ac (139 g).

Tir cao Ac (129 g), tién hanh sac ky nhanh trén cot silicagel v6i hé dung moi gidi
ly (Xang dung moi, EtOAc) c6 dd phan cuc tang dan. Két qua thu dugc 15 phan
doan (LA1, LA2, ..., LA1S).

Phan doan LAS5 (11 g) duoc tiép tuc tién hanh sac ky cot silicagel 1an 2 cling voi
hé dung méi giai ly c6 do phan cuc tang dan 1a (Xang dung moi, EtOAc). Két qua
thu dugc 30 phan doan (LAS-1, LA5-2, ..., LA5-30).

Tai phan doan LA5-3 (dung moi giai ly Xang dung moi: EtOAc = 9:1) thu duoc
can mau vang cam cé vét chinh véi Ry = 0,60 [Petroleum ether (PE):EtOAc = 1:1].

Két tinh lai trong EtOAc thu dugc tinh thé hinh kim méau da cam, ky hiéu 1a LA5-3
(30 mg).

Tai phan doan LA5-14 (dung moi giai ly Xang dung méi: EtOAc = 9:1) thu dugc

can mau vang c6 vet chinh vé1 Ry = 0,37 (PE:EtOAc = 1:1). Két tinh lai trong

EtOAc thu dugc tinh the hinh vay mau vang chanh, ky hi¢u la LA5-14 (28 mg).

2.3 Phwong phap nhin dang ciu triic

2.3.1 Tinh dau

Thanh phan hoa hoc cua tinh dau dugc xac dinh bang phuong phap sic ky khi va

sac ky khi ghép khoi pho:

~ Phuong phap sac ky khi (GC) thyc hién trén may Hewlett-Packard 6890 Series
IT (USA), c6t HPS (dai 30 m; duong kinh trong 0,32 mm; 16p phim day 0,25
pm). Khi mang nito (1 ml/phut), detector FID. Chuong trinh nhiét do: 40°C
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(git 2 phat), ting 6°C/phat cho dén 200°C (giit 2 phut), ting 10°C/phit dén
280°C (gitr 10 phut). Nhiét dd injector: 280°C, nhi¢t do detector: 300°C.

~ Phuong phap sic ky khi ghép khbi phd (GC-MS) thuc hién trén may Agilent
Technologies 6890N (USA), c6t HP5-MS (dai 30 m; duong kinh trong 0,25
mm; 16p phim day 0,25 pm) lién hop véi may khdi phd Agilent Technologies
5973 inert (USA), khi mang Heli (0,9 ml/phat). Chuong trinh nhiét do: 40°C
(gitt 2 phuat), ting 3°C/phut cho dén 200°C (giit 2 phut), ting 20°C/phit dén
250°C (gitr 10 phut). Nhiét do inlet: 250°C, nhiét o0 MSD: 350°C. Thu vién
phd NIST-MS search 2.0a-2002.

2.3.2 Flavonoid

Piém chay dugc do trén may Electrothemal 9100 (U.K), mao quan khong hiéu
chinh. Pho hong ngoai duoc do trén may VECTOR 22, dung vién nén KBr. Pho
UV-VIS dugc do trén may UV-2450 (Japan). Cac phd 'H-NMR, BC-NMR,
HMQC, HMBC dugc ghi trén may Bruker Avance 500 MHz, d6 dich chuyén hoa
hoc duoc tinh theo § ppm, hiang sd twong tac (J) tinh bang Hz. Pho khdi lugng
dugc do trén may 1100 series LC/MS Trap Agilent, sac ky 16p mong st dung ban
nhom silicagel 60F2s4 (Merck) trang san d6 day 0,2 mm.

2.4 Phwong phap thir hoat tinh khang khuan

Hoat tinh khang khuan dugc thgc hién & Phong thtr nghiém hoat tinh sinh hoc
thudc Vién Hoa hoc cac hop chat thién nhién-Vién Khoa hoc va Cong nghé Viét
Nam tai Ha Noi theo phuong phap hién dai cia Vanden Benergher va Vlietlinck.

3 KET QUA VA THAO LUAN
3.1 Thanh phan héa hoc ciia tinh dau

Tinh dau C6 Lao mau vang dam, c6 mui dac trung, nhe hon nudc, ty trong 1a 0,90
g/ml (30°C); do quay cuc riéng & 20°C v6i ngudn Na: [o]p? = -14,34° (CHCIs);
chiét suat: np = 1,51 (27°C).

Két qua phan tich cho thay:

Trong thanh phan cia tinh dau Co Lao Phu Yén c6 khoang 30 hop chat. Trong d6

¢6 28 hop chat duoc xac dinh véi 4 thanh phan chinh 1a: Cyclohexene-5,6-diethyl-

1-methyl (23,1%); Beta cubebene (14,3%); Tetracyclo [5.2.1.0(2,6).0(3,5)] decane,

4,4-dimethyl- (12,5%) va Beta caryophyllene (10,1%).

Trong khi do:

~ Thanh phéan chinh coa tinh dau Co6 Lao & Bo Bién Nga la: Alpha pinene
(18,8%); Pregeijerene (14,3%); Beta pinene (10,5%) va Germacrene-D (8,2%)
[Diénéba Bamba, 1993].

~ Thanh phan chinh cta tinh dau C6 Lao & Nghé An va Ha Tinh lan luot la:
Geijerene (20,7%; 15,5%); Germacren-D (20,5%; 16,8%); Alpha pinene (11%;
11,1%) va Beta caryophyllene (9,1%; 7,3%) (L& Van Hac, 2004) (Bang 1).
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Bang 1: So sanh céc thanh phan héa hoc chinh ciia tinh dau Cé Lao & Phi Yén véi Bo Bién
Nga, Nghé An va Ha Tinh

TT Thoi gian luu Tén hop chat Ham lugng (%)
Phu Yén Bo Bién Nga Nghé An Ha Tinh
1 8.70 Alpha Pinene 8,5 18,8 11,0 111
2 10.46 Beta Pinene 5,8 10,5 51 5,3
3 12.98 D-Limonene 0,7 1,4 0,8 0,7
4 14.04 YBeta Ocimene 11 3,7 3,2 2,4
5 17.72 Cyclohexene-3,4-diethyl-3- 2,4 - - -
Methyl-
6 18.07 Cyclohexene-5,6-diethyl-1- 23,1 - - -
methyl
7 24.59 Benzene, hexamethyl- 1,0 - - -

8 2474  Tetracyclo[5.2.1.0(2,6).0(3,5)] 12,5 - - -
decane,4,4-dimethyl-

9 27.00 Delta Elemene 0,4 - 0,2 0,2
10 28.58 Alpha Copaene (Ylangene) 1,9 - - -
11 29.32 Beta Elemene 14 0,3 0,5 0,6
12 30.35 Beta Caryophyllene 10,1 0,7 91 7,3
(L-Caryophyllene)
13 31.20 Chua xac dinh 1,3 - - -
14 31.76 Alpha Caryophylene 3,1 - - -
15 32.77 Gamma Muurolene 0,4 - - -
16 32.92 Beta Cubebene 14,3 - 0,2 0,1
17 33.53 Gamma Elemene 2,4 1,3 - -
18 33.76 Alpha Muurolene 0,5 - 0,4 0,5
19 34.27 Gamma Cadinene 0,3 0,3 0,3 0,5
20 34.67 Beta Cadinene 4,5 - - -
21 35.88 Elemol 0,9 1,0 0,4 0,8
22 37.40 Epiglobulol 0,3 - 0,1 0,1
23 39.81 Alpha Cadinol 0,9 - 0,3 0,4
24 5.44 Myrcene - 2,3 1,3 1,2
25 9.62 Geijerene - 4.7 20,7 15,5
26 13.88 Pregeijerene - 14,3 - -
27 19.54 Germacrene-D - 8,2 20,5 16,8
28 20.72 Delta Cadinene - 3,8 3,7 4,0

3.2 Nhén danh céu tric cac flavonoid

3.2.1 Chdt LAS5-3

Két tinh trong EtOAc thu dugc tinh thé hinh kim to, mau da cam, diém tan

chay mp = 136-137°C, sic ky ban mong trong h¢ dung moéi (PE: EtOAc = 1:1),
hién vét bang thuoc thir H2SO4 10% trong con cho vét mau da cam c6 R = 0,60.

— Ph6 UV (MeOH) Amax (nm): 218; 363.

~ Pho IR (KBr) ve™!: 2933; 1621; 1546; 1449; 1096; 1016.

— Phé khdi cho pic ion phan tir m/z [M+H]* = 345
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Ph6 'H-NMR (CDCls, & ppm) (Béng 2) cho cac tin hiéu proton ciia 4 nhom
OCHz3 (3,84; 3,86; 3,90; 3,93); 7 CH ¢ cac vi tri C3vas5(6,93; 6,95), C2vas (7,59;
7,60), Cova (7,84; 7,84) va 10H 6 vi tri C» (13,76).

Phd 3C-NMR (CDCls, & ppm) (Bang 2) cho thiy chat LA5-3 c6 tit ca 19
Carbon trong do gém 4 nhém OCHs (55.4; 56,1; 61,3; 61,9), 7 nhom CH tai
cac tri tri C2va 6 (130,2), C3 a5 (114,5), Co (124,1), Cp (143,4), Cs (96,6), 1
nhom C=0 (192,9) va 7 C tir cdp ¢ cac tri C 1, 4, 1", 2", 4', 5', 6" (128,2; 161,6;
108,8; 162,7; 155,0; 135,3; 160,0).

Pho HSQC cho thay sy twong tac gitra H v6i C tai vi tri C ma H gin vao.

Pho HMBC (Bang 2) cho thay sy tuong tac gitta H véi C tai cac vi tri C ma H
c6 thé twong tac: H3—C3,C1,Cs,Cs,Ca; Hzva5—C3va5,C1, Ca; Hava6—C2was,

Ca, Cp; Hovap—C1, C2vas; How—Cy, Cyy, Co.
Bang 2: Dir liéu phd 'H-NMR, *C-NMR, va HMBC ciia chit LA5-3

Vi tri C/H Pho 'H Pho 13C Pho HMBC
dppm, J=Hz dppm H—>13C

1 128,2

2 7,59 (dd, J =2,0; 7,0) 130,2 H>—C2vase, Cp, Ca

3 6,94 (dd, J =2,0; 7,0) 1145 H3z—>Cszvas, C1, Cs

4 161,6

5 6,94 (dd, J =2,0; 7,0) 1145 Hs—C3vas, C1, Cs

6 7,59 (dd, J =2,0; 7,0) 130,2 Hes—C2vas, Cp, Cs4

1’ 108,8

2 162,6

3’ 6,29 96,6 H3—Cz, C1,Cs,Cs,Co

4’ 160,0

5’ 135,3

6’ 155,0

o 7,84 (d,J=2,0) 1241 Ho—Co,C2vas,C1

B 7,84 (d,J=2,0) 143,4 Hp—Cg,C2va6,C1

Cc=0 192,9
40CH3 3,84 55,4 40CH3—C4
4'0OCHzs 3,86 56,1 4'0CH3z—Cys
5'OCHs 3,90 61,3 5'0CH3—Cs
6'OCHs 3,93 61,9 6'OCH3—Ces
OH 13,76 OH—Cy, Cy, Ca

Tir nhitng két qua trén va so sanh véi
tai liu da cong bd (Nguyén Thi
Diém Trang, Lé Viét Ngoc Phuong,
Nguyén Xuin Diing, 1993) chat
LA5-3 duogc nhan danh la Odoratin
(2'-hydroxy-4,4',5",6'-
tetramethylchalcone) c6 cong thuc
phan tr 1a C19H2006 (M = 344 dvC)
va cong thtrc cau tao nhu Hinh 2.

HsCO

OCHj3; O
Hinh 2: Odoratin
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2 Chdt LA5-14

Két tinh trong EtOAc cho tinh thé hinh viy mau vang chanh, diém tan chay mp
=224-225°C, tan tbt trong MeOH, DMSO; it tan trong EtOAc, CHCls. Sic ky ban
méng trong hé dung moi (PE:EtOAc = 1:1), hién vét bang thudc thu
H2S0410%/con cho vét mau vang chanh voi Ry = 0,37.

Pho UV (MeOH) Amax (nm): 219; 263; 370.

Pho IR (KBr) ve™1: 3450; 3277; 1658; 1618; 1586; 1509; 1156; 1034.

Pho khéi cho pic ion phéan tir m/z [M+H]* = 331 va [M-H]* = 329.

Phé 'H-NMR (DMSO, & ppm) (Bang 3) cho cac tin hiéu proton cua: 2 nhém
OCHs (3,86; 3,87); S CH ¢ cac vi tri C 6, 8, 2/, 5', 6' (6,35; 6,71; 7,72; 7,10;
7,68) va 30H ¢ céc vi tri C 3/, 3, 5 (9,53; 12,44; 9,23).

Ph6 3C-NMR (DMSO, 8ppm) (Bang 3) cho thdy chat LAS-14 ¢ tat ca 17
Carbon trong d6 gom 2 nhém OCH3z (55,6; 56,0), 5 nhom CH tai céc tri tri C ,6,
8,2,5,6'(97,4;91,9; 114,8; 111,7; 119,8), 1 nhém C=0 (176,0) va 9 C tir cap
ocactri C 2,3,5,7,9,10, 1, 3", 4" (146,7; 136,4; 160,3; 164,9; 104,0; 123,3;
146,2; 149,4).

Pho HSQC cho thay sy twong tac gitra H v6i C tai vi tri C ma H gin vao.

Pho HMBC (Bang 3) cho thay sy tuong tac gitta H véi C tai cac vi tri C ma H
c6 thé twong tac: H6—C6,C5,C7,C8,C10; H8—C8, C6, C7, C9, CI0;
H2'—>C2', C2, C4', C6'; H5S'->C5', C1', C3', C4'; H6'>C6', C2', C4'; 3'-
OH—-C2',C4", 3-OH—C2; 5-OH—C6,C10,C5.

Bang 3 : Dir li¢u phé ‘H-NMR, *C-NMR, va HMBC ciia chat LA5-14

Vi tri C/H Phé H Phé 13C Phé HMBC
oppm, J=Hz dppm IH>1C

2 146,7
3 136,4
4 176,0
5 160,3
6 6,34 (d, J=2) 97,4 Hs—Cs, Cs, Ci0, Cs, C7
7 164,9
8 6,70 (d, J =2,5) 91,9 Hg—Cs, Cs, C10, Co, C7
9 156,1
10 104,0
1 1233
2! 7,73(d,3=25) 114,8 Hz—Cz, Cg, Cz, Ca
3/ 146,2
4 149,4
5 7,09 (d, J = 8,5) 111,7 Hs—Cs, C1r. Ca. Ca
6’ 7,68 (dd, J = 8,5; 2,5) 119,8 Hs—Ce, C2, Ca

4'0CH3 3,88 56,0

70CH3 3,86 55,6

3"-OH 9,29 3-OH—Cy, Cx

3-OH 9,53 3-OH—C;
5-OH 12,46 5-OH—>Cs, C10, Cs
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T cac két qua trén va két hop tham khao cac tai li¢u, chiat LA5-14 dugc nhan
danh la: Ombuin (3,5,3"-trihydroxy-7,4"- dimethoxy flavone) c6 cong thirc phan tir
la C17H1407 (M = 330 dvC) va cong thirc cau tao nhu Hinh 3.

OH O
Hinh 3: Ombuin

3.3 Thir hoat tinh khang khuin ciia cic hop chit flavonoid

Két qua cho théy chat LA5-3 c6 hoat tinh khang dugc 7 vi sinh vat kiém dinh va
chat LAS5-14 c6 hoat tinh khang dugc 3 vi sinh vat kiém dinh (Bang 4).

Bang 4: Nong dd we ché t6i thiéu ciia cic chit ddi véi cac vi sinh vat kiém dinh

Nong d6 trc ché t6i thiéu (MIC : pg/ml)

Tén chét
Vikhuan Gr (-) Vi khuan Gr (+) Nam moc Nam men
) B. S. ASP. F. C. S.
E.coli . - . . -
aeruginosa subtillis aureus niger oxyporum albicans cerevisiae
LA5-3 50 50 - 50 25 25 25 25
LA5-14 - 50 - - 50 50 - -
4 KET LUAN

Tir cac két qua nghién ctiru C6 Lao Pht Yén:

- Thanh pl‘lﬁn hoa hoc chinh cua tinh dau Co Lao ¢ Phu Yén c6 khac biét so voi
thanh phan hoa hoc cua tinh dau & Bo Bién Nga, Nghé An va Ha Tinh.

- C@ 1ap duogc 2 flavonoid: 1 chalcone la odorgtin, 1 flavone 12 ombuin. Ca 2 chét
déu ¢ hoat tinh khang mdt s6 vi sinh vat ki€ém dinh.
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