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NGHIEN c u l l HOAT TINH ifC CHE ENZYM a-AMYLASE VA 
a-GLUCOSIDASE CUA MOT SO FLAVONOIT TU* CAY CUC HOA VANG 

STUDY ON a-AMYLASE AND a-GLUCOSIDASE INHIBITORY ACTIVITIES OF SOME 
FLAVONOIDS FROM CHRYSANTHEMUM INDICUM L. 
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'Trudng Dai hgc Bdch khoa Hd Ndi 

- Vien Khoa hoc vd Cong nghe Viet Nam 
Din Tda soan 08-10-2012, chdp nhan ddng 25-12-2013 

Mgt flavone va mgt flavone glueoside da dwgc phan lap tir la cua cay Cue hoa vdng 
(Chrysanthemum indicum L). Bing cae phwang phap pho bao gom pho khoi Iwang phun mii di$n td 
(ESI-MS) vd pho edng hwang tir hat nhan (NMR), eau true cua chung dwgc nhan dang la acacetin (1) 
va acacetin T-O-p-D-glucopyranoside (2). Hap chat 2 thi hien hoat tinh ire che a-glucosidase va a-
amylase vdi ICso twang irng la 1,17 va 0,88 mg/ml. 

Tir khoa. Chrysanthemum indicum, acacetin, acacetin 7-0-p-D-glucopyranoside, a-glucosidase, a-
amylase, 

ABSTRACT 

A flavone and a flavone glueoside 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 
aeaeetin 7-0-^D-glucopyranoside (2) Compound 2 showed inhibitory activities against a-glucosidase 
and a-amylase with the ICso of 1 17 and0.88mg/n.'., respectively. 

Keywords: Chrysanthemum indicum, acacetin, acacetin 7-0-p-D-glucopyranoside, a-glucosidase, a-
amylase, 

\. DAT VAN DE rdt tdt [4]. Theo nghien cuu ciia Tanko Y. vd 
r,. , . . . . 11. 1. !• cdng SU, dich chiet metanol tir Cue hoa vang CO 
Cue hoa vang co ten khoa hoc la '., '. '*• , ~ *• • ..- i u J • i -. Chrysanthemum indicum L., thugc hg Cue 

(Asteraceae), Theo Dong y, Ciic hoa vang cd vi 
ddng. cay. tinh dn, di vao 3 kinh phe, can, than, 
cd tdc dung tan phong thap, thanh dau, muc, 
gidng hoa, giai dgc; dimg de chiia phong ma sinh 
hoa mat, nhirc dau, dau mdt dd, nhieu nude mat. 

anh hudng ddng ke den hoat tinh ha dudng huylt 
in vivo tren dgng vat thi nghiem la chudt Wistar 
[5], Trong khudn khd nghiln cuu thanh phdn hod 
hgc cua cac dugc lieu Viet Nam, chiing tdi thdng 
bao ve vile phdn lap, xdc djnh cdu triic hda hgc 
va thu boat tinh uc cbl cdc enzym or-glucosidase 

cao huylt dp. sdt [1]. Cac nghien cuu vl thanh vd ^-amylase ciia hai hgp chat flavonoit phan lap 
phdn hoa hgc ciia Ciic hoa vang cho thdy. dugc ^^^^ ^^ '^ ^̂ ^̂  ^"^ hoa vang Viet Nam. 
lieu chira axit caffeic, luteolin, kaempferol [2]; 2. THII'C NGHIEM 
cdc flavonoit, terpenoit, cdc hop chdt phenolic . ^ 
[3], tinh ddu vdi thanh phdn chu ylu la 1,8- 2.1. Thiet b. va hoa chat 
cineol. camphor, borneokbornyl axetat [4]. Mdt Dilm ndng chdy dugc xdc dinh bdng may 
sd nghien cim da cho thdy djch chilt Ciic hoa do dilm ndng chay Mel-Temp 3.0 (Thermo 
vdng CO mdt sd hoat tinh smh hgc dang chu y nhu Scientific). Phd cong hudng tir hat nhan (NMR) 
khang viein. dilu hpa miin dich, chdng khdi u, ghi bdng may Bruker AM500 FT-NMR 
kha ndng gay ddc ddi vdi mgt sd ddng tl bao ung spectrometer vdi chdt chudn ndi la 
thu ph6i. dai trdng, tuyin tiln liel [2, 6]. Ngoai tetramethylsilane Phd khdi lugng phun mil dien 
ra. phdn tinh dau thi hien boat tinh khang khudn 
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tir (ESI-MS) do tren he may AGILENT 1200 
series LC-MSD Ion Trap. 

2.2. Miu thiicvdt 

Mdu Id cay Ctic hoa vang thu hai tai Phu 
Thg vao thang 4/2012 vd dugc TS, Trdn Huy 
Thdi, Viln Sinh Thai tai nguyen Sinh vat gidm 
dinh ten khoa hgc. Mdu tilu ban dugc luu giu'tai 
trudng Vien Sinh Thai tai nguyen Sinh vat. 

2.3. Chi l t va phan lap chat 

Ld cdy Cue hoa vdng da phoi khd vd xay 
nho (2,0 kg) dugc ngam chiet vdi metanol (4 L x 
3 lan) trong bl sieu dm d nhilt do 40-50''C, m6i 
lan 60 phiit. Dich chiet dugc cat loai dung mdi 
dudi dp sudt giam thu dugc djch cao chiet 
metanol 145 g. Cao chiet metanol dugc hod vdi 
nude (1 lit) rdi chiet phdn doan ldn lugt vdi 
hexan (IL x 3) vd etyl axetat (IL x 3) thu dugc 
cdc cao chiet hexan (64 g), etyl axetat (8,2 g) vd 
phan djch nude tuong ung, Phdn djch nude dugc 
Igc qua cgt dianion va rua gidi bdng be dung moi 
metanoknudc (0-»100% metanol) thu duac 3 
phan doan ky hilu A1 -A3. Tiln hanh sdc ky cgt 
silica gel ddi vdi phdn doan A3 (7,8 g) rira gidi 
bdng he dung mdi gradient claroform:metanol 
(100:1 v/v -••100% metanol) thu dugc 3 phdn 
doan ky hieu Bi-B3. Phan doan BI dugc tinh 
che qua cgt silica gel vdi he dung moi rira gidi 
cloroform:metanol:nudc (5:1:0,1; v/v) thu dugc 
hgp chdt 2 (10,5 mg). Cao chilt etyl axetat dugc 
tien hanh sdc ki cdt silica gel vdi dung moi rua 
gidi gradient cIoroform:axeton (100:1 
v/v-» 100% axeton) thu duac 5 phdn doan ki hieu 
EI-E5, Hgp chdt 1 (11,8 mg) thu dugc khi tinh 
che E2 qua cdt silica gel vdi he dung moi rira gidi 
hexan:cloroform:axeton (2:1:0.5; v/v). 

Acacetin (1): chat hot mau vang nhat, m.p. 
261-263T, 'H-NMR (500 MHz, DMSO-rft) 5 
3.85 (3H. s, 4'-OCH3), 6,20 (I H, d, J = 2,0 Hz, 
H-8), 6,50 (1H, d, y = 2,0 Hz, H-6), 6,84 (1H, s, 
H-3), 7,10 (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-d): xem 
Bang I. ESI-MS m/z 285,1 [M + H]*. 

Acacetin 7'0-P-D-glucopyranoside (2): 
chdt bdt mdu vang nhat, m.p. > 300''C. 'H-NMR 
(500 MHz, DMSO-rfft) 5 3.85 (3H, br s, OMe), 
5,07 (1H, d, J = 6,5 Hz, H-1"), 6,45 (IH, d, J = 
2,0 Hz, H-6), 6.85 (IH, d, J = 2,0 Hz, H-8), 6,94 
(IH, s, H-3). 7,12 (2H, d, J = 9,0 Hz, H-3', H-5'), 

8,05 (2H. d, J = 9.0 Hz, H-2', H-6'). 12,91 (1H, 
s, 5-OH). '^C-NMR(125 MHz, DMSO-t/s): xem 
Bdng I. ESI-MS m/z 447,4 [M + H\\ 

IA. Ddnh gid hoat tinh a-glucosidase 

Hoat tinh dc che a-glucosidase dugc thuc 
hien dua vdo phdn img thuy phan/j-nitrophenyl-
a-D-glucopyranoside thdnh dudng glucose vdp-
nitrophenol dudi tac dung cua chat xiic tac a-
glucosidase trong su cd mdt hoac khdng cd mdt 
hoat chat nghien ciru [7]. Mat do quang (OD) ciia 
/)-nitrophenol sinh ra sau phdn ung dugc do trin 
may ELISA d budc sdng 405 nm. Kit qua dugc 
tinh theo cong thiic sau: 

% uc chi = (ODn,̂ u / ODd^g)xlOO 

Trong do: 

ODdirong la gia tn mdt dd quang ciia h6n 
hgp phan dng khong cd mdu thii'. 

ODmsu la gia trj mat d6 quang ciia h6n hgp 
phdn img cd mdu thii, 

2.5. Ddnh gid hoat tfnh a-amylase 

Hoat tinh dc che a-amylase dugc thuc 
hien dua vdo phan ting khu tinh bdt ciia enzyme 
a-amylase trong su cd mat hoac khdng cd mat 
boat chdt nghien cuu [8]. Lugng tinh bdt cdn lai 
sau phan ung dugc dinh lugng bdng dung djch 
iot trill mdy do ELISA d budc sdng 650 nm. Kit 
qua dugc tinh theo cdng thuc sau: 

% uc chi = i:(OD„̂ u-ODam)/(ODd™,K-
OD ,̂„)]xlOO 

Trong do: 

ODmJu Id gia trj mat d6 quang ciia h6n hgp 
tinh bgt c6 ii vdi enzyme vd mdu. 

ODain la gia trj mat do quang ciia h6n hgp 
tinh bdt li vdi enzyme vd khdng cd mdu. 

ODdaiTHB la gia trj mat do quang ciia hdn 
hop tinh bgt khdng cd enzyme vd mdu. 

3. KET QUA VA THAO LUAN 

Xdc dinh cdu true cda cdc hap chdt 1-2 

Hgp chat I thu dugc dudi dang bgt. mau 
vdng nhat. Phd khdi lugng ESI-MS xudt liiln pic 
ion phan tu \.a\ m/z 285,1 [M-i-H]' chung to hgp 
chdt I cd khdi lugng phan tu M=284 ung vdi 
cdng thirc phdn tu C16H12O5. Phd ' H - N M R xudt 
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hiln tin hilu ciia 7 proton thu6c vdng tham trong 
do cd mgt he proton dang A:B2 tai 5 7,10 (2H,d, 
/ = 9,0 Hz, H-3', 5'), 8,04 (2H, d,J= 9.0 Hz, H-
2'. 6'), mdt cap proton dang meia tai 5 6,20 (I H, 
d,J- 2,0 Hz, H-8), 6,50 (IH, d, 7 - 2,0 Hz. H-
6) va mgt proton d dang singlet tai 5 6,84 (lH,s, 
H-3). Ngodi ra, tren phd proton cdn xudt hiln tin 
hilu cua mgt nhdm oximetyl tgi 5 3,85 (3H, s, 4'-
OCH3). Xem xet cac tin bieu xuat hien tren phd 
'H-NMR cd the nhan thay hgp chdt 1 co dang 
khung flavon vdi cdc tin hieu ddc trirng cua vdng 
tham, trong do he vdng thorn dang AiB? thugc 
vong B, cap proton the dang meta dugc xdc dinh 
la cua H-6 vd H-8 cua vdng A, Vi tri so 5 ciia 
vong A the bdi mdt nhom bydroxyl, dilu ndy 
dugc khdng dinh bdi su xudt hiln tin hieu ciia 
nhdm OH tai 5 12,91. Sir dich chuyen ve phia 
trudng thdp ciia tin hilu nay la do viec tao liln 
ket hydro ngi phan tii gida nhom hydroxyl (5-
OH) vdi nhom cacbonyl (C=0) tai vi tri so 4 va 
tin hilu singlet tai 5 6,81 dugc xdc dinh Id tai vi 
tri H-3 ciia vong C thugc khung flavon. 

2: R = ̂ -D-glucopyranoside 

Hmh 1. Cdu trite hod hoc cua cdc hgp chdt 1-2 
phdn ldp tir Cue hoa vdng 

Ph6 '-'C-NMR vd DEPT ciia 1 cho thdy tin 
hilu cua 16 nguyen tii cacbon trong dd gid tri 5 
55,5 khdng djnh su cd mdt ciia mgt nhom metoxi. 
15 tin hieu cdn lai la hoan todn phii hgp cho hgp 
chdt cd khung flavon vdi nhom cacbonyl tai 5 
181,7 (C-4). Hai tin hilu tai 6 114,5 va 128,2 c6 
cudng dg pic cao gap doi chdng to vdng B cd su 
ddi xung hoan toan, Cdc tin hieu tai 5 98,8 vd 
93,9 rdt ddc trung cho hai vj tri C-6, C-8 ciia 
khung flavon khi cac vj tri C-5 va C-7 dlu bi 
hydroxyl hda. So sdnh cac gid tri pho NMR ciia 
hgp chdt I vdi cac gid trj phd tuang img ciia chdl 
acacetin da cdng bd cho thdy cd sir phii hgp hodn 
todn [9]. Tu dd cd the khdng djnh hgp chdt 1 Id 
acacetin. 

Hgp chat 2 thu dugc dudi dang chat bgt 
mau vang. Pho khoi lugng ESI-MS c6 vach tin 
hieu [M-H]"" tai m/z 447,4 chimg to 2 c6 khdi 
lugng phan tir M=446 Cac pho 'H va ''C NMR 
ciia hgp chdt 2 tuang tu nhu cdc ph6 tuang irng 
cua I cho phep xac dinh hai hgp chdl co cdu triic 
tuong tu nhau (Bdng 1). 

Bdng 1. Sd lieu phd '^C-NMR cua hgp chdl 1-2 
phdn lap tir la cdy Ciic hoa vdng 

Vi tri 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1' 
2' 
3' 
4' 
5' 
6' 

OCH, 
1" 
2" 
3" 
4" 
5" 
6" 

1 
163,2 
103,5 
181,7 
161,4 
98,8 
164,2 
93,9 
157,3 
103,7 
122,8 
128,2 
114,5 
162,2 
114,5 
128,2 
55,5 

-
-
-
. 
-
-

2 
163.8 
103,7 
181,9 
161,0 
99,5 
163,8 
94,9 
156,9 
105,3 
122,6 
128,4 
114,6 
162,4 
114,6 
128,4 
55,5 
99,7 
73,0 
77,1 
69,5 
76,4 
60,6 

Dilm khde bilt dl nhdn thay nhdt la sir 
xudt hiln them cac tin hieu ciia mdt goc dudng 
;ff-D-g!ucose vdi tin hilu proton anome tai 5,07 
(IH, d, J = 6,5 Hz, H-1") va tin hieu dg dich 
chuyin hoa hgc '̂ C tai 99,7 (C-1"), 73,0 (C-2"). 
77,1 (C-3"). 69.5 (C-4"). 76,4 (C-5"). 60,6 (C-
6"), Do dich chuyin hoa hgc ciia C-7 ciia hgp 
chat 2 (5 163,8) djch chuyen ve phia trudng cao 
han so vdi hgp chat 1 (5 164,2) chdng to goc 
dudng dinh vao vj tri C-7. Nhu vay, cdu triic cua 
hgp chdt 2 dugc xac dinh Id acacetin l-O-fi-D-
glucopyranoside [10]. 

Ddnh gid hoat tinh ire chd cdc enzym a-
glucosidase va a-amylase 

Ket qua thu boat tinh ire che cac enzyme 
a-giucosidase va a-amylase ciia hai hgp chat 
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flavonoit phan ldp tu Id cay Cue hoa vang dugc 
chi ra d Bang 2. 

Bdng 2 Ket qud thir hogt linh ire che enzym a-
glucosidase vd a-amylase ciia cdc hap chdl 1-2 

Chat 

1 
2 

Acarbose 

Hoat tinh ire che ICso C^g/ml) 
Qf-glucosidase 

-
1,17 
1,64 

a-glucosidase 

-
0,88 
1,02 

4. KET LUAN 

Tir bd phdn Id cua cdy Cue hoa vdng 
(Chrysanthemum indicum L.) Viet Nam hai hgp 
chdt flavonoit thien nhien dd dugc phdn ldp Id 
acacetin vd acacetin 7-O-P-D-glucopyranoside. 
Cau triic cua chung dugc xac dinh dua vdo cdc 
du li^u ph6 cdng hudng tu h^t nhdn NMR vd phi 
kh6i lugng phun mii dien td ESI-MS. Hgp chdt 
acacetin 7-O-^D-glucopyranoside thi hiln tdc 
dung dc cbl enzyme a-glucosidase va a-
amylase vdi gia tri ICso tuang iing Id 1,17 and 
0,88 mg/ml. Nhu vdy, viec sd dung Ciic hoa 
vang trong diiu trj benh tilu dudng Id co ca sd 
khoa hgc vd tdc dung ha dudng huyet cua Cue 
hoa vang co the Id nhd vdo khd ndng dc chi cdc 
enzym a-glucosidase va a-amylase cua nhom 
hgp chdt flavonoit cd trong cay. 

Bang 2 cho thay hgp chat I khdng cd tdc 
dung uc che cdc enzyme a-glucosidase vd a-
amylase, trong khi hgp chat 2 the hiln hoat tinh 
khd tit (vdi cac gia tri ICso tuong irng la 1,17 vd 
0,88 pg/ml) so vdi chdt dii chung duang la 
acarbose. So sanh su khde nhau vl cau true hoa 
hgc ciia hai chat 1 va 2 cd the nhan djnh rdng vile 
gdn them nh6m dudng vao cdu true ciia khung 
flavone Idm tdng boat tinh ire chi a-glucosidase 
va a-amylase. 
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