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TOM TAT
Mt flavone va mét flavone glucoside di dugc phan Iép tr 14 cta cdy Cuc hoa vang
(Chrysenlhemum indicum L.). B&ng céc phuong phap ph6 bao gom phé khr lvong phun mii dién ty
(ESI-MS) v3 phd céng hudng tir hat nhan (NMR), céu tric cia chang dupc nhan dang 14 acacelin (1)

va acacetin 7-O-f-D-glucopyranoside (2). Hop chat 2 thé hign hoat tinh iic ché a-glucosidase va o-
amylase vor ICse krong tng 14 1,17 va 0,88 mg/mi.

Tir khda. Chrysanthemum indicum, acacetin, acacetin 7-O-p-D-glucopyranoside, a-glucosidase, a-
amylase

ABSTRACT

A flavone and a flavone glucoside were isolated from the leaves of Chrysanthemum indicum L
By means of spectroscopic methods including electrospray ionization mass spectrometry (ESI-MS) and
nuclear magnetic resonance spectroscopy (NMR), their structures were identified as acacetin (1) and
acacetin 7-O-p-D-glucopyranoside (2) Compound 2 showed inhibitory activities against a-glucosidase
and a-amylase with the ICso of 1 17 and 0.88 mg/n.., respectively.

Keywords: Chrysanthemum indicum, acacetin, acacetin 7-O-B-D-glucopyranoside, u-glucosidase, a-
amylase.

1. DAT VAN BE rat 16t [4]. Theo nghién ciru cua Tanko Y. va
cdng su. dich chiét metanol tir Ctic hoa vang co
anh huéng dang ké dén hoat tinh ha dudng huyét
in vivo trén dong vat thi nghiém 1a chuot Wistar
[5]. Trong khuén kho nghién i thanh phan hod
hoc cla céc duge liéu Viét Nam, ching t6i théng
bao vé viéc phan Idp. xc dinh cdu tric héa hoc
va thu hoat tinh itc ché cac enzym a-glucosidase
va g-amylase cita hai hop chat Navonoit phan lap
dugc tir 14 cdy Clic hoa vang Viét Nam.

Cic hoa vang c¢6 tén khoa hoc Ia
Chrysanthenrum  mdicnm L., thuée ho Cuc
(Asteraceae). Theo Béng y. Ciic hoa vang c6 vi
dang, cay. tinh én, di vao 3 kinh phé, can. than,
¢6 tdc dung tan phong lhap. thanh dau, muc,
piang hoa. giai déc: ding dn chira phong ma sinh
hoa mét, nhire dau dau mit do, nhitu nudce mat,
a0 huyét 4p. sdt [1]. Cac nghién el vé thanh
phan héa hoc ciia Cuic hoa vang cho thy. duge
ligu chira axit caffeic, luteolin, kaempferol [2]; 2. THUC NGHIEM
cac flavonoit. terpenoit, cac hgp chat phenolic

- £
[3]. tinh déu voi thanh phin chi yéu la 1,8- 2.1. Thiet bj va héa chat

cineol. camphor. barneol, borny! axetat [4]. Mét Piém nong chiy duoc xdc dinh béng may
sé nghién clu da cho thiy dich chiét Cic hoa do diém nong chay Mel-Temp 3.0 (Thermo
vang ¢6 mot s6 hoat tinh smh hoc dang chu y nhu Scientific). Pho cong hudng tir hat nhin (NMR)
khang viém. diéu hoa midn dich, chong, khéi u. ghi bing may Bruker AMS00 FT-NMR
kha nang gay déc doi VO' mét s6 dong té bao ung spectrometer v chdt  chudn  ngi 12
thir phox dai trang. tuyén tién lige [2. 6). Ngoai tettamethytsilane Pho khéi lugng phun mi dién

ra. phan tinh dau thé hign hoat tinh khing khuan
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tr (ESI-MS) do trén hé mdy AGILENT 1200
series LC-MSD lon Trap.

2.2. Miu thye vit

Mau I4 cdy Ctc hoa vang thu hai tai Pha
The vao thang 4/2012 va dugc TS. Trin Huy
Thai, Vién Sinh Thai 13 nguyén Sinh vt gidm
dinh tén khoa hoc. Mau tiéu ban dugc huu giir tai
trrong Vién Sinh Théi tai nguyén Sinh vit.
2.3. Chiét va phan 13p chit

La cay Cuc hoa vang da phoi khé va xay
nho (2.0 kg) duge ngam chiét véi metanol (4 L x
3 14n) trong bé siéu an ¢ nhiét d§ 40-50°C, mbi
13n 60 phit. Dich chiét dugc cht loai dung mai
dugi ap sudt giam thu dugc dich cao chiél
metanol 145 g. Cao chiét metanol dugc hoa voi
nude (1 1it) rdi chidt phan doan 1an luot véi
hexan (1L x 3) va etyl axetat (IL x 3) thu duge
céc cao chidl hexan (64 ). etyl axetat (8.2 g) va
phan dich nudc tuong tmg. Phan dich nu6c dige
loc qua ct dianion va rira giai bing hé dung moi
metanol:nude (0—100% metanol) thu duge 3
phan doan ky hiéu A1-A3. Tién hanh sic ky cot
silica gel d6i véi phan doan A3 (7.8 8) rira giai
bing hé dung mai gradient cloroform:metanol
(100:1 v/v —100% metanol) thu duge 3 phan
doan ky hiéu B1-B3. Phan doan Bi dugc tinh
ché qua cot silica gel v6i hé dung moi rira giai
cloroform:metanol:nurde (5. 1; v/v) thu duge
hep chit 2 (10,5 mg). Cao chict ety] axetat dugc
tién hanh sic ki cot silica gel véi dung mér rua
giai  gradient  cloroform:axeton  (100:1
Vviv—100% axeton) thu duac 5 phan doan ki hiéu
EI-ES. Hop chdt 1 (11,8 mg) thu duoc khi tinh
ché E2 qua cit silica gel voi hé dung méi rira giai
hexan:cloroform:axeton (2:1:0.5; v/v).

Acmerm (1): chét bot mau vang nhat, m.p.
261-263°C. 'H-NMR (500 MHz, DMSO-ds) &
3.85 (3H, s, 4-OCH3), 6,20 (IH, d, J = 2,0 Hz,
H-8). 6,50 (1H. d, J=2,0 Hz, H-6), 6,84 (1H, s,
H-3), 710 (2H. d, J = 9,0 Hz, H-3", H-5"), 8,04
(2H,d. J=9,0 Hz, H-2’, H-6'), 12,91 (1H, s, 5-
OH). "C-NMR (125 MHz, DMSO-dq): xem
Bang 1. ESI-MS n/z 285,1 [M + H)'.

Acacetin 7-0-f-D-, glucopymnosldc (2):
chit bot mau vang nhat. m.p. > 300°C. 'H-NMR
(500 MHz, DMSO-d,) § 3.85 (3H, br s, OMe),
5,07 (1H, d. /= 6,5 Hz, H-1"). 6,45 (1H, d. J =
2.0 Hz, H-6). 6.85 (IH. d, /= 2,0 Hz, H-8), 6,94
(1H.s.H-3), 7,12 (2H. d,./=9,0 Hz, H-3", H-5').

142

8,05 (2H. d, J = 9.0 Hz, H-2'. H-6". 12,91 (1H,
5. 5-OH). *C-NMR (125 MHz, DMSO-d;): xem
Bang |. ESI-MS m/= 4474 [M + H]".

2.4. Dénh gi4 hoat tinh a-glucesidase

Hoat tinh irc ché a-glucosidase dugc thyc
hién dura vao phan (mg thay phan p-nitrophenyl-
a-D-glucopyranoside thanh dudmg glucose va p-
nitropheno! dudi tac dung cua chal xuc tac o-
glucosidase trong sy ¢6 mat hodc khéng c6 mat
hoat chat nghién ciru (7]. Mit d6 quang (OD) cia
p-nitrophenol sinh ra sau phan tng dugc do trén
may ELISA & budc song 405 nm. Két qui duge
tinh theo cong thirc sau:

% e ché = (ODmia / ODguomy)X 100
Trong dé:

ODuvong 12 gid tri mat do quang ciia hon
hop phan tng khong c6 méu thir.

ODoya 13 gid tri mat ¢d quang clia hén hop
phan tmg c6 mau thr.

2.5. Danh gis hoat tinh g-amylase

Hoat tinh tc ché a-amylase duge thuc
hign dya vao phin (mg khir tinh bt ciia enzyme
a-amylase trong su ¢6 mat hojc khdng cé matl
hoat chit nghién ctu [8]. Lugng tinh bt con fai
sau phin tng dugc dinh lugng bing dung dich
iot trén may do ELISA & budc séng 650 nm. Két
qua duge tinh theo cong thire sau:

% e ché = [(ODmiu-ODim)(ODasong-
OD:m)]x 100

Trong d6:

OD, |2 gid tri mat d6 quang cua hdn hgp
tinh bt ¢6 Ut v6i enzyme v mAu.

ODa & gid tri mat dé quang ciia hdn hop
tinh bt 1i v6i enzyme va khéng cé mau.

ODuuy 14 gid trj mat db quang cia hdn
hop tinh bdt khéng 6 enzyme va miu.
3. KET QUA VA THAO LUAN
Xic djnh cdu triic ciia cic hop chit 1-2

Hop chét 1 thu dwoc dusi dang bot. mau
vang nhat. Phé khéi lugng ESI-MS st hi¢n pic
ion phan t tai m/z 285.1 [MH] chimg to hop

chat 1 ¢6 khoi luong phan w M=284 mg vm
cong thirc phan tr CieHin05. Phé "H-NMR xuit
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hi¢n tin higu cia 7 proton thudc vong thom trong
d6 c6 mot hé proton dang A:B; tai § 7,10 (2H, d.
J=9,0 Hz, H-3', 5, 8,04 (2H, d, J = 9,0 Hz, H-
2'.6"), mét cap proton dang meta tai § 6,20 (1H,
d.J=2,0 Hz, H-8), 6,50 (1H. d, J = 2,0 Hz, H-
6) va mét proton ¢ dang singlet tai 3 6,84 (1H, s.
H-3). Ngodi ra, trén pho proton cdn xuat hién tin
hi¢u cia mét nhom oximetyl tai  3.85 (3H, s, 4'-
OCHy). Xem xét cac tin higu xudt hién trén phé
'"H-NMR c¢6 thé nhan thdy hop chdt I co dang
khung flavon vdi céc tin hiéu dac (rung cua vong
thom, trong d6 hé vong thom dang A»B; thuge
vong B. cap proton thé dang mera duge x4c dinh
la coa H-6 va H-8 ciia vong A. Vi tri sd 5 caa
vong A thé bai mot nhom h)droxyl diéu nay
dugc khing dinb bai sy xuat hién tin hleu clia
nhém OH tai 8 12.91. Sy dich chuy:,n vé phia
trutmg thp ctia tin hidu nay 14 do viée tao lién
két hydro ngi phan tr gita nhém hydroxy! (5-
OH) vGi nhom cachony! (C=0) tai vi tri s6 4 v
tin hiéu singlet tai 8 6,81 duge xdc dinh 14 Qi vi
tri H-3 cua vong C thude khung flavon.

OMe

LR=11

2: R = 1-D-glucopyranoside

Hinh 1. Cdu triic hod hoc ciia cdc hap chat 1-2
phdn ldp tir Clic hoa vang

Phé '*C-NMR va DEPT cia I cho théy tin
hiéu cua 16 nguyén ti cacbon trong dé gia tri §
55,5 kh.’ing dinh sy cé mat cua m@t nhém metoxi.
15 tin hi¢u cdn lai 1a hoan toadn phit hgp cho hgp
chédt ¢6 khung flavon véi nhom cacbonyl tai §
181,7 (C-4). Hai tin hi€u 12i § 114,5 va 128,2 ¢6
cudng dd pic cao gap déi chimg 16 vong B cd su
dbi ximg hoan toan. Céc tin higu tai § 98,8 va
93,9 rét dic trung cho hai vi tri C-6, C-8 ciia
Khung flavon khi ¢ac vj tri C-5 va C-7 déu bj
hydroxyl hoa. So sanh cac gi tri phé NMR coa
hgp chat I vai cc gid tri phc twong tmg caa chil
acacetin da cong bé cho lhay ¢6 sy phu hqp hoan
toan [9]. Tir d6 c6 thé kh?.n& dinh hop chat 1 1a
acacetin.
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Hop chét 2 thu duge dui dang chat bot
mau vang. Phé khdi lugng ESI-MS ¢6 vach tin
hi¢u [M-H]* tai m/= 4474 ch\mg (1) 2 ¢ khéi
lugng phan ur M=446 Cée phd 'H va '"C NMR
cita hop chat 2 1uong ty nhu cac phé twong g
ciia | cho phép x4c dinh hai hop chit c6 cdu triic
tuong ty nhau (Bang 1).

Bang 1. S licu pho C-NMR cua hop chdr 1-2
phn ldp 1ir 1 cdy Cric hoa vang

Vit 1 2
2 1632 163.8
3 103.5 103.7
4 181.7 181.9
5 161,4 161.0
6 98.8 99.5
7 164.2 163.8
8 93.9 94.9
9 157,3 1569
10 103,7 1053
§ 1228 122.6
> 1282 128.4
3 114.5 114.6
4 162,2 162,4
5 114.5 114.6
6 128.2 128.4

OCH; 55.5 55.5
1 - 99.7
2 = 73.0
3 B 77.1
4 = 69.5
5 - 764
6" B 60.6

Piém khc biét dé nhan lhay nhal 1a sy
xudt hign thém cde tin higu cia mdt gée dudng
[-D-glucose vai tin higu proton anome 13i 5,07
(1H, d, J = 6,5 Hz, H-1") va tin hi¢u d¢ dich
chuyén hot hoc 3C tai 99,7 (C-1"), 73.0 (C-2").
77,1 (C-3"). 69.5 (C-4"). 764 (C-5"), 60,6 (C-
6"). B dich chuyen hoa hoc cua C-7 cua hop
chit 2 (5 163,8) d|ch chuyén vé phia truéng cao
hon so véi hep chdt 1 (5 164.2) chimg 16 pbe
duding dinh vao vi tri C-7. Nhu vdy. cAutrac cua
hop chit 2 duge xic dinh 12 acacetin 7-O-4-D-
glucopyranoside [10].

Ddnh gid hoat tinh irc ché cic engym a-
glucosidase va a-amylase

Két qua thir hoat tinh irc ché cac enzyme
a-glucosidase va a-amylase cia hai hop chat
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flavonoit phan 1ap tir 14 cay Cac hoa vang dugc
chi ra ¢ Bang 2.

Bing 2 Két qua thir hoat tinh irc ché enzym a-
glucosidase va a-amylase ctia cac hop chat 1-2

4. KET LUAN

Tir by phdn 14 coa cdy Cic hoa vang
(Chrysanthemum indicum L.) Viét Nam hai hop
chét flavonoit thién nhién da duoc phan lap Ja
acacetin va acacetin 7-O-B-D-glucopyranoside.
Chu trie coa ching duge xéc dinh dya véo cic
di li¢u phé ¢fng huang tir hat nhan NMR va phd
khdi lugng phun mu dién 1 ESI-MS. Hgp chét

7-0-BD-glucopy thé hién tac

Chit Hoat tinh trc ché 1Cso (ug/ml)
a-glucosidase a-glucosidase
1 - =
2 1,17 0,88
Acarbose 1,64 1,02

Bang 2 cho thdy hop chit T khéng cb tac
dyng tc ché cac enzyme a-glucosidase va a-
amylase, trong khi hop chét 2 thé hién hoat tinh
kha 161 (vai céc gia tri ICso tuong ungla 1,17 va
0,88 pg/ml) so v&i chit déi chiing duong [a
acarbose. So sanh sir khac nhau vé cu tric hod
hoc clia hai chét 1 va2cothé nhan dinh ring viéc
£an thém nhém dudng vao céu triic cua khung
flavone lam t3ng hoat tinh (rc ché a-glucosidase
va o-amylase.

dung trc ché enzyme a-glucosidase va a-
amylase véi gia 1ri 1Cso tuong tmg 12 1,17 and
0,88 mg/ml. Nhu vay. vi¢c sir dung Cic hoa
vang trong diéu trj bénh tiéu dudng 1a c6 co so
khoa hoc va téc dung ha dudng huyét cita Crc
hoa vang c6 thé 1a nhiy vio kha ning i ché cic
enzym a-glucosidase va a-amylase cla nhém
hop chit flavonoit c6 trong cdy.
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