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ABSTRACT

The use of a-glucosidase inhibitors is considered to be an effective strategy
in the treatment of diabetes. 90% MeOH extract of Dictyopteris
polypodioides exhibited the strongest a-amylase and a-glucosidase
inhibitory with 1Cso (52.95£0.28 mgL™?, 88.04=0.05 mgL™), respectively,
non-different with Acarbose (60.88+0.48 mgL™, 92.16=1.67 mgL™). Using
a silica chromatography column, collecting Fr.2 with potential inhibitory.
At a concentration of 0.1 mg/mL, Fr.2 showed remarkable inhibitory of a-
amylase and o-glucosidase up to 87.49% va 93.43%, respectively. Fr.2
was constitutively fractionated by the ODS column, separated into Fr.2.1,
Fr.2.2, and Fr.2.3. The result illustrated that Fr.2.2 showed excellent
inhibitory activity against ca-amylase (1C5=26.14 mgL?) and a-
glucosidase (ICsp=21.38 mgL™), significantly higher 3 and 4 times than
Acarbose. Analysis of the possible compound in Fr2.2 by *H-NMR and *3C-
NMR, the chemical structure was elucidated as zonarol compound.
Therefore, this study suggested that zonarol is the main contribution in
Brown algae Dictyopteris polypodioides to controlling glucose
postprandial in diabetes patients.

TOM TAT

Sir dung hoat chdt tw nhién c¢é kha ndang irc ché enzyme chuyén héa
carbohydrate nhu a-amylase va o-glucosidase, la mot trong nhitng liéu
phadp hiéu qud trong diéu tri bénh ddi thio dwong (PTP). Cao chiét 90%
MeOH ciia Tdo ndu Dictyopteris polypodioides cho hiéu qud irc ché
enzyme a-amylase va a-glucosidase cao nhat véi gid tri ICso lan heot la
(52,95%0,28 mgL™, 88,04+ 0,05 mg L), tuong dwong chdt chuan Acarbose
(60,88+ 0,48 mg L™, 92,16+ 1,67 mg L™). Cao chiét 90% MeOH duoc tich
bang sdc ky cét silica gel thu dwgc Fr.2 voi hiéu qua vrc ché enzyme a-
amylase va a-glucosidase tot nhat (87,49% va 93,43%) & mirc nong do 0,1
mg/mL. Nghién ciru da sang loc dwoc phan doan Fr.2.2 (phan tach fir Fr.2
béi sac ky cot ODS) cho hiéu qud trc ché enzyme a-amylase (1Cs=26,14
mg L-/) va a-glucosidase (1Cso= 21,38 mg L-1) 161 wu nhdt, cao hon 3 va
4 lan twong img so voi chat chuan Acarbose. Phan tich phé *H-NMR va
BC-NMR di xdac dinh duoc cau triic hop chat zonarol trong phdn doan
Fr.2.2. Két quad nghién ciru chitng minh hop chdt zonarol la nhém chat c6

tiém ndng cao ¢ Téo ndu trong kiém sodt tang glicose huyét & nguoi bénh
DTP.
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1. GIOI THIEU

Bénh dai thao duong (DTD) dang c6 xu hudng
gia tng rit manh trén toan ciu. DTD 1a mot bénh
rbi loan chuyén héa dic trung bdi glucose huyét
tang cao, lam gian doan chuyén hoa carbohydrate,
protein va chét béo, insulin khong gy dugc dap tmg
mot cach co hiéu quéa (Khan et al., 2019). PTD c6
thé din dén ton thuong lau dai, rdi loan chic ning
va suy cac co quan khac nhau, nhu 1a mét, than, day
than kinh, tim va mach mau. DTP lién quan chit ché
dén réi loan lipid mau, do d6 bénh nhan DTD dé bi
tang cholesterol mau va tang triglyceride mau
(Attanayake et al., 2018). M6t trong nhiing nguyén
nhan chinh yéu gy ra bénh DT va cac bién ching
lién quan c6 ngudn goc tir sy gia ting qua muc luong
glucose huyét sau khi an. Mgt trong nhiing cach thirc
dé kiém soat glucose huyét sau khi an 1a uc ché
enzyme o-amylase va a-glucosidase (Bhandari,
2008). Alpha-amylase c6 tac dung thily phan tinh
bot thanh disaccharide va oligosaccharide, trong khi
a-glucosidase phan huy disaccharide thanh glucose
(Thilagam et al., 2013). Cac thubc téng hop nhu
Acarbose va Miglitol c6 kha ning wc ché rat manh
a-amylase va o-glucosidase nhung c6 nhidu tac
dung phu nhu diy hoi, noén va tiéu chay
(Rupasinghe, 2016). Vi vay, hién nay, xu hudng
nghién ctru vé DTD 1a tim ra cac hoat chit uc ché a-
amylase va a-glucosidase tir cac nguyén liéu ty
nhién dé str dung nhu cac hop chat chéng BTD,
chang han nhu triterpene glycoside tir 14 cdy Ngii gia
gai Acanthopanax senticosus Harm (Wang et al.,
2012), flavonoid glycosides tr 1a Cay Co ke

Microcos paniculata L. (Chen et al., 2013) va
polyphenol tir tra xanh (Gao et al., 2013).
Tao nau Dictyopteris polypodioides (D.

polypodioides) 1a mot trong nhitng cay dugc liéu
thuoc ho Dictyopteris, phan bd rong rii & cic ving
bién nhiét d6i, can nhiét doi Chau A. Két qua nghién
ctu cua Kolsi et al. (2017) da cho thay cao chiét
methanol (MeOH) Tao nau D. polypodioides co
hiéu qua rc ché enzyme a-amylase rat cao 1én dén
86,34% & nong do 200 pg/mL. Gan day, zonarol,
sesquiterpene hydroquinone, dwoc phén 1ap tir chiét
xuit methanol cua ho Dictyopteris, da duoc cong bd
¢6 hiéu qua sinh hoc dang ké nhu uc ché
phospholipase (Mayer et al., 1993), chong oxy hoa
(Leeetal., 2013), chéng viém (Yamada et al., 2014),
khang khuan (Akremi et al., 2017) va khang ndm
(Vicente et al., 2021). Vi vay, kha nidng sang loc
duoc céac hoat chit tu nhién ¢ hoat tinh sinh hoc &
Tao nau D. polypodioides 1a rat 16n. Dac biét cho
dén nay, co rat it nghién ciru vé kha ning hd tro diéu
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tri bénh DTD cua loai duoc liéu nay. Muc tiéu cua
nghién ciru nay la danh gia va sang loc cac phan
doan T4o ndu c6 hoat tinh tc ché enzyme a-amylase
va a-glucosidase toi wu nhat, qua d6 budc dau xac
dinh duoc hop chit tu nhién c6 hoat tinh ¢ ché
manh nham huéng téi kha nang phéan lap va st dung
hop chét c¢6 hoat tinh trong diéu tri bénh DTD.

2. PHUONG PHAP NGHIEN CUU
2.1 Phuwong tién

Vat liéu: Tao nau D. polypodioides dugc thu tai
Nha Trang, tinh Khanh Hoa vao thang 03 ndm 2021
(Hinh 1). MAu cay duoc dinh danh dya vao dic diém
hinh thai thyc vat theo tai liéu Cay co Viét Nam (H9,
1999).

Thiét bi duoc sir dung trong nghién ciu bao
goém: may ly tim (Mikro 12-24, Hettich, Ptc), may
vortex (ZX3, Velp, Y), micropipette 100 uL, 500
pL, 1000 pL (Thermol Labsystems), may do quang
phd (Thermo Scientific Multiskan GO, Japan), may
¢6 quay chan khong (Heidolph, Puc), sic ky cot
(Sigma), TSKgel® Octadecyl C18 (sac ky cot ODS)
(Slgma) may phé NMR 600 Mhz (Bruker, Pirc), va
mot s6 thiét bi khac.

Hoa chat: methanol (Merck), n-hexane (Merck),
ethyl acetate (EtOAc) (Merck), enzyme a-amylase
tu tuy heo (Sigma), enzyme a-glucosidase (Sigma),
acarbose (Sigma), Chloroform-d (CDCls3) (Sigma),
silica gel (Sigma).

1cm|

Hinh 1. T4o nau D. polypodioides



Tap chi Khoa hoc Trirong Pai hoc Can Tho

2.2 Phwong phap
2.2.1. biéu ché cao methanol tong

Tao néu sau khi thu vé dwoc rira sach va sy kho
& nhiét do tir 40-45°C. Mau sau khi kho duogc xay
nhuyén thanh mau bot nguyén liéu. Bot nguyén lidu
(150 g) dugc cho vao trong ti vai va ngam dam
trong methanol (3L) khoang 24 gio & nhiét do
phong. Mu dwoc ngam 3 1an, mdi lan ngam khoang
24 gio, dich chiét tir cac 1an ngdm dwoc gom lai, co
dudi dung méi thu duoc cao methanol tong (MeOH)
cua tao nau va dugc bao quan sir dung cho cac
nghién ciu tiép theo.
2.2.2. Quy trinh chiét cao phin doan Tdo néu
dira theo danh gid hoat tinh irc ché
enzyme

Cao methanol tong dugc chiét long long véi
ethyl acetate:H,0 (1:1, v:v) thu duoc cao chiét ethyl
acetate (EtOAc) va cao nuéc. Tiép dén, cao EtOAC
dugc chiét long long véi 90% MeOH:Hexane (1:1,
v:v) thu dugc cao 90% MeOH va cao hexane. Mot
lwong nho 4 mau cao chiét trén duoc hoa tan trong
50% dimethyl sulfoxide (DMSO) va tién hanh khao
sat hoat tinh wc ché enzyme a-glucosidase va a-
amylase. Cao chiét 90% MeOH c6 hoat tinh tic ché
enzyme manh s& duoc tach phan doan bang sic ky
cot silica gel CC (5 x 20 cm, 0,1 kg) véi hé dung
mbi EtOAc:Hexane véi ti 18 lan lugt 1a 1:9, 1:5, 1:3,
thu dugc 3 cao chiét tvong ing ky hiéu 1a Fr.1, Fr.2
va Fr.3. Trong 3 phan doan (Fr.1, Fr.2, Fr.3), phan
doan Fr.2 cho két qua wc ché enzyme a-glucosidase
va o-amylase hiéu qua nhat s& dwoc phan tach thanh
cac phan doan nhé va sang loc hoat tinh. Fr.2 dugc
tach hop chat bing sic ky cot ODS CC (5 x 20 cm,
0,1 kg) v6i hé dung moi MeOH c6 d6 phén cyc tang
dan 1a 60%, 80% va 90%, thu dugc Fr.2.1, Fr.2.2 va
Fr.2.3. Phan doan Fr.2.2 cho két qua wc ché enzyme
t6i wu nhat voi gia tri 1Csp nho nhét, dwoc phan 1ap
va xéc dinh ciu trac hoa hoc cia hop chat bang pho
H-NMR va BC-NMR.

2.2.3. Phirong phdp khdo sdt irc ché enzyme a-

amylase

Kha nang wc ché sy thiy phan tinh bot cia cac
mau thar dugc thuc hién theo phuwong phap cua
Trang va ctv. (2012) ¢ diéu chinh. Hon hop phan
ing gdm 50 pL dung dich dém phosphate (pH=7)
véi 50 puL dung dich miu thir va 50 pL enzyme a-
amylase (3U) dugc dem 1 ¢ nhiét 46 37°C trong 5
phut. Sau do6, 50 pL tinh bt (2 mg/mL) dugc cho
vao hon hop trén va tiép tuc a 37°C trong 15 phut.
Tiép theo, 200 pL dung dich HCI dam dic duoc
thém vao dé nging phan tng. Cudi cing, 300 uL
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dung dich thuéc thir iod dwoc thém vao dé nhan biét
luong tinh bot con du sau phan tng dua trén phan
g mau xanh dic trung. Hon hop trén dugc do do
hap thu quang phé cta phire hop tinh bot-iod & budc
song 660 nm. Acarbose dugc sir dung nhu d6i ching
duong.

Phan trim enzyme a-amylase bi wc ché (%) =
100 — ((IA\O_IAl)/Ao>< 100)

Véi Ao: Gi tri mat do quang cia dung dich doi
chung. As: Gia tri mat do quang cta dung dich sau
phan ung.

2.2.4. Phwong phdp khao sat irc ché enzyme a-

glucosidase

Hoat tinh @c ché enzyme a-glucosidase cia cac
mau thir duoc thuc hién theo phwong phap ctia Shai
et al. (2011) co hiéu chinh. Hon hop phan @ng chaa
100 pL dung dich dém phosphate (100 mM, pH =
6,8), 20 uL enzyme a-glucosidase (1U) va 40 pL cao
chiét. Hon hop phan tng duoc u & 37°C trong 15
phat. Sau d6, 40 puL p-nitro-phenyl-a-D-
glucopyranoside (5 mM) dugc thém vao va G thém
& 37°C trong 20 phut. Phan tmg duoc dung lai bang
cach thém 100 pL Na;COj3 (0,1 M). D6 hap thu caa
p-nitrophenol giai phong dugc do tai budc song 405
nm. Acarbose duoc sir dung nhu dbi chimg dwong.

2.2.5. Théng ké phan tich s6 liéu

Céc thir nghiém duoc 13p lai ba lan va két qua
thu duge dugc biéu thi bang trung binh + sai s6. Cac
két qua duoc phan tich bang phan mém Minitab 16.0
(ANOVA (one-way) va thir nghiém Turkey).

3. KET QUA VA THAO LUAN

3.1 Sanglgc cao chiét Tao nau cé hoat tinh

uc ché enzyme a-Amylase va a-
Glucosidase

Mau Tao nau sau sdy (150 g) dugc nghién thanh
bot kho va chiét véi methanol thu dugc cao tong
methanol (17,9 g, 100%). Cao chiét methanol tong
ctia Tao nau duoc chiét véi ethyl acetate: H,0 (1:1,
v:v) thu dugc cao ethyl acetate (8,4 g, 47%) va cao
nude (6,1 g, 43%). Cao ethyl acetate dugc tiép tuc
chiét véi dung moi 90% MeOH: Hexane (1:1, v:v)
thu duoc cao 90% MeOH (4,8 g, 27%), va cao
hexane (3,6 g, 20%). Tat ca 4 loai cao chiét thu dugc
s& duoc khao sat kha ning rc ché enzyme a-amylase
va a-glucosidase. Két qua danh gia hoat tinh @rc ché
enzyme cuia 4 cao phan doan theo thur ty nhu sau:
cao 90% MeOH > Acarbose (chat chuan) > ethyl
acetate > cao nudc > cao hexane. Trong 4 cao phén
doan, két qua nghién ctru cho thay cao 90% MeOH
cho hoat tinh &c ché enzyme a-amylase va -
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glucosidase manh nhét (ICsp=52,95+ 0,28 mg It va
ICs0 = 88,04 + 0,05 mg 1Y), twong duong so véi chat
chuan Acarbose (1C5=60,88 + 0,48 mg It va ICsp =
92,16 + 1,67 mg I'Y) (P<0,05) (Bang 1). Két qua
nghién ctru nay twong dong vai cong bd trude d6 cua
Kolsi et al. (2017), dich chiét MeOH Tao nau D.
polypodioides cho hiéu qua tc ché enzyme a-
amylase cao nhat so voi cac dung méi nhu ethyl
acetate, hexane (phan tram tc ché 86,34% ¢ nong
d6 200 pg/ml). Cac hoat chit tir thuc vat co kha ning
rc ché enzyme a-amylase va a-glucosidase co thé
dugc st dung nhu mot nhom thude hd tro diéu tri
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bénh DT bang cach ngan chan sy thay phan nhanh
cac dang carbohydrate thanh duong don va do d6
kiém soat lwong glucose huyét (Zhenhua et al.,
2014). Két qua nghién ctru cho thiy cao 90% MeOH
¢6 thé chira nhitng hop chat c6 hoat tinh gay tc ché
enzyme o-amylase va a-glucosidase hi¢u qua hon so
v6i chat thuong mai. Vi vay, muc tiéu ké tiép cua
nghién ctru 1a tién hanh phan tach dich chiét 90%
MeOH thanh céac cao phan doan bang sac ky cot véi
gel silica va ODS nham xac dinh dwoc hop chat
chinh c6 hoat tinh gay trc ché enzyme a-amylase va
a-glucosidase manh nhat (Hinh 2).

Bot kho Tao nau (150 g)
l MeOH 3L

Cao MeOH téng (17.9 g, 100%)

l EtOAc:H:0=1:1

v

Cao nwdrc (6,1 g, 43%)

v

Cao EtOAc (8,4 g,47%)

00% MeOH : Hexane=1:1

v v
90% MeOH (4,8 g, 27 %) Hexane (3,6 g, 20%)
Sic ki cot (Silica gel) ‘L

& EtOAC : Hexane =1:90
Fr. 1 (0,536 g, 3%)

& EtOAC : Hexane =1: 5

Fr. 2 (1,967 g, 11%)

| EtOAC:Hexane=1:3

Fr. 3 (0,179 g, 1%)
Sic kj c6t ODS

l 60% MeOH

Fr. 2.1 (0,140 g, 0,8 %)

l 80% MeOH

Fr. 2.2 (0,894 g, 5%)

l 20% MeOH

Fr. 2.3 (0,196 g, 1,1 %)

Hinh 2. Quy trinh sang lgc cao phin doan Tdo niu dya theo hoat tinh wc ché enzyme a-amylase va a-
glucosidase

Bing 1. Hoat tinh tic ché enzyme a-amylase va a-glucosidase ciia cac cao chiét Tdo niu

Gia tri 1Cso (mg LY

Cao chiét va chit chuin

Enzyme a-amylase

Enzyme a-glucosidase

Hexane

Cao nudc
Ethyl acetate
90% MeOH
Acarbose

2574,45% + 5,08
1584,215 + 13,47
1119,19¢ + 8,60
52,950 + 0,28
60,889 + 0,48

1976,32° + 17,83
1135,810 + 11,91
770,25¢+ 11,19
88,047 + 0,05
92,169+ 1,67

Ghi chii: Cdc gid tri trong cing mgt cét ¢é mdu tw theo sau gisng nhau thi khdc biét khéng cé ¥ nghia ¢ mirc 5%,

Turkey-test.

3.2 Khao sat hoat tinh tic ché enzyme a-

amylase va a-glucosidase ciia cac phin
doan tir cao chiét 90% MeOH T#o niau

Ba phan doan cao tir cao chiét 90% MeOH dugc
phan tach va thu bang phuong phép sac ky cot silica
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gel (5 x20 cm, 0,1 kg) ky hiéu lan luot 1a Fr.1 (0,536
g, 3%), Fr.2 (1,967 g, 11%) va Fr.3 (0,179 g, 1%).
Két qua khao sat hoat tinh wrc ché enzyme a-amylase
va o-glucosidase ciia 3 phan doan & mic nong do
danh gia 0,1 mg/mL dwoc trinh bay & Hinh 3. Két
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qua danh gi4 hoat tinh wc ché enzyme a-amylase va
a-glucosidase cua 3 phan doan cho thiy Fr.2 ¢6 hoat
tinh manh hon so véi chat chuan Acarbose véi khac
biét c6 y nghia vé mat thong ké (P<0, 05). Nguoc lai,

Fr.1 va Fr.3 thé hién hoat tinh trc ché enzyme yéu
hon so véi chat chuan. Phan trim gay tic ché enzyme
a-amylase va a-glucosidase cua Fr.2 lan lugt la

100 r
90
80
70
60
50 r
40
30
20
10 F 4

0

a

NN

Fr.3

% 1rc ché enzyme a-amylase

Fr.1 Acarbose

Fr.2

% trc ché enzyme a-glucosidase
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87,49% + 2,72 (ICso = 38,09 + 1,36 mg L) va
93,43% + 1,02 (ICso = 26,75 + 2,11 mg LY. Dic
biét, phan doan Fr.2 cho hiéu qua wc ché enzyme
manh hon cao chiét 90% MeOH. Phan doan Fr.2 co
thé chira hop chat chinh giy wc ché enzyme a-
amylase va a-glucosidase, hiéu qua hon so véi chat
chuan can duoc tiép tuc sang loc & budc tiép theo.

100 ¢ ¢
90 |
80 |
70 |
60 |
50
40 |
30 |
20 |
10
0

Fr.1 Acarbose

Hinh 3. Phén trim giy c ché enzyme a-amylase va a-glucosidase ciia 3 phéan doan (Fr.1, Fr.2, Fr.3)
tir cao chiet 90% MeOH Téo ndu

Ghi chii: gid tri phan tram gady iic ché ¢ timg phdn doan Vi cde mau tu khdce nhau dai dién cho su khdc biét & mike y

nghia 5%

3.3 Sangloc hep chét c6 hoat tinh gay ic
ché enzyme t6i wu nhAt tir phan doan
Fr.2

Phan doan Fr.2 duoc tién hanh phén tach qua séc ky
cot ODS véi dung mdéi MeOH 60%, 80% va 90%
lan luot thu duge 3 phan doan gdbm Fr.2.1 (0,140 g),
Fr.2.2 (0,894 g) va Fr.3.3 (0,196 g). Két qua danh
gid hoat tinh ¢ ché enzyme a-amylase va a-
glucosidase cua phan doan Fr.2.1, Fr.2.2 va Fr2.3
dugc trinh bay trong Bang 2. Phan doan Fr.2.2 cho
két qua tic ché enzyme a-amylase va a-glucosidase
t61 wu nhat voi phan tram wc ché lan luot 1a 94,96%
va 99,63%, & muc ndng d6 50 mg L. Gia tri ICso
cua Fr2.2 thip hon dang ké so véi chit chuan voi
khac biét c6 ¥ nghia vé mat thong ké (P<0,05).

Qua két qua cua nghién ctru, Fr.2.2 duoc ching
minh ¢6 hiéu qua ¢ ché enzyme a-amylase va o-
glucosidase ti uu nhat trong tat ca cac loai cao phan
doan. Diéu nay co6 thé dugc giai thich boi su hién
dién ciia nhom chat mang hoat tinh sinh hoc manh
trong phan doan Fr.2.2. Vi vay, phan doan Fr.2.2 da
dugc phan tich cdu tric bang H-NMR va 2C-NMR,
két qua phd dugc trinh bay trong Hinh 4. Hop chat
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cl}inh chura trong Phén doan Fr.2.2 duoc xac dinh
cau trac 1a hop chat zonarol (Hinh 5).

Zonarol 12 mot hop chit ¢6 céu trac vong para-
hydroquinone, duoc phan 1ap va chiét xuét tir dung
mdi methanol cta ho Tao nau Dictyopteris va xac
dinh 13 cdu tric hoa hoc lan dau tién nim 1986
(Fenical et al., 1973; Mori & Komatsu, 1986). Mot
s6 tac dung duoc 1y ciia hop chat zonarol da duoc
cong bd nhu hiéu qua khang ndm, khang khuan,
khang oxy hoa (Lee et al., 2013; Yamada et al.,
2014; Akremi et al., 2017; Vicente et al., 2021). Két
qua nghién ctru cua Yamada et al. (2014) cho thiy
zonarol biéu hién hoat tinh khang viém manh trén
mé hinh chudt dugc gdy viém rudt bang dextran
sulfate sodium (DSS) véi hiéu qua twong dwong voi
chat chuan 5-aminosalicylic acid (5-ASA). Biéu tri
bang zonarol 1am giam déng ké sy biéu hién cua cac
phan tir tin hi¢u gay viém va tién viém (TNF-o va
IL-6) va ngan chan qua trinh apoptosis cua céac té
bao biéu mo rudt. Pong thoi, zonarol ¢b tac dung
biao vé té bao chdng lai sy viém giy ra boi
lipopolysaccharide (LPS) ddi véi dong té bao dai
thyc bao chuét RAW264.7 in vitro. Ngoai ra,
Shimizu et al. (2015) da cong bd zonarol, (hop chat
¢6 cAu truc para-hydroquinone) thuéc nhém chét cé
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ai lgc dién to (electrophilic) lam kich hoat
Nrf2/ARE, dan dén sy gia ting biéu hién cua cac
enzyme khang oxy hoa (Phase II enzyme) nhu
NADPH quinone oxidoreductase 1 (NQOZ1),
glutathione S-tranferase, heme oxygenase-1 (HO-
1), va peroxiredoxin 4 (PRDX4). Nhiing hop chit c6
dic tinh electrophilic tac dong dén su can bang chi
s6 oxy héa noi bao, dong vai trd quan trong trong
hiéu qua bao vé té bao (Talalay, 2000; Itoh et al.,
2004). Isozonarol (hop chit c6 cdu tric vong para-
hydroquinone twong tu zonarol) cho hiéu qua trc ché
goc tu do DPPH véi gia trj ECso (71 pM) cao hon
chat chuan a-tocopherol (ECs0=74 uM). Hop chét
¢6 cAu truc vong para-hydroquinone c6 vai trd quan
trong trong hiéu qua trung hoa cac gbc tu do. Két
qua nghién cuu cua Kumagai et al. (2018) da cho
thy hiéu qua khang oxy héa thap & nhiing hop chat
khong c6 ciu trac para-hydroquinone.

Stress oxy hoa va viém la nhitng nguyén nhan
chinh gay ra bénh DTD. Stress oxy héa dan dén su
gia ting mirc duong huyét trong mau thong qua
nhiéu cach thtrc khac nhau. Luong glucose du thira
cling gdy ra sy gia tang hoat dong cua protein
tyrosine phosphatase 1B (PTP1B), anh huéng dén
con dudng didu hoa insulin. Cac qué trinh nay c6
lién quan dén sy thay doi trang thai oxy hoa khir gy
ra bénh DTD type 2 va cac bién ching ciia n6 (Jung
et al., 2014). C6 nhiéu méi lién quan gitta mirc do
tang cua cac ddu hiéu viém giai doan cip tinh voi
céc chi s6 khang insulin va sy tién trién bénh DTD
type 2 (Greenfield & Campbell, 2006; Luft et al.,
2013). Vi vay, cac hop chat co hoat tinh chéng oxy
hoa va chdng viém manh s& c6 tiém ning 16n trong
viéc kiém soat cac bién ching cua bénh DTD. Két

Tap 58, So chuyén d@é: Khoa hoc ty nhién (2022)(2): 59-67

qua cua nghién ctru nay da sang loc dugc phan doan
Fr.2.2 cta Tao ndu c6 hiéu qua tot nhit trong tc ché
enzyme o-amylase va a-glucosidase, cling nhu budc
dau xac dinh dwoc hop chit zonarol ¢6 trong phan
doan Fr.2.2. Hoat tinh trc ché enzyme chuyén hoa
carbohydrate ctia zonarol c6 thé c6 mbi lién hé vé
mit c4u tric hoa hoc dang vong para-hydroquinone
nhu cac cong bd trude d6 vé kha nang khang oxy
hoa va khang viém manh.

Nhimg nghién ctru ké tiép can dwoc xem xét & kha
nang phan l4p va tinh sach hop chit zonarol tir Tao
ndu, thir hoat tinh ha glucose huyét cia hop chét
zonarol tir mirc d6 in vitro dén in vivo, nham huéng
dén tiém nang tng dung zonarol trong hd trg diéu tri
bénh DTD.

3.4 Dir liéu phé cia hgp chat Zonarol

Zonarol: CyHsz0, *H-NMR (600 MHz,
CDCls): 0,74 (3H, s, H-15), 0,79 (3H, s, H-14), 0,85
(3H, s, H-13), 1,97 (1H, m, H-9), 2,34 (1H, m, H-7),
2,56 (2H, m, H-11), 4,29 (1H, bs, H-12), 4,75 (1H,
bs, H-12), 6,43 (1H, m, H-6"), 6,63 (1H, dd, J=
9,9/2,4 Hz, H-4’) va 6,72 (1H, d, J=9,9 Hz, H-3");
BC-NMR (600 MHz, CDCl3): 39.15 (C-1), 19.41
(C-2), 42.10 (C-3), 33.64 (C-4), 55.57 (C-5), 24.40
(C-6), 38.13 (C-7), 148.82 (C-8), 55.87 (C-9), 40.24
(C-10), 23.49 (C-11), 107.54 (C-12), 21.73 (C-13),
33.60 (C-14), 14.50 (C-15), 128.56 (C-1°), 121.45
(C-2), 115.13 (C-3°), 129.57 (C-4"), 158.56 (C-5"),
132.44 (C-6) (Hinh 4). So sanh két qua ph cua hop
chat trong phan doan Fr.2.2 twong dong véi dit liéu
phd cua cu tric zonarol phan 1ap tir mot loai Tao
nau khac (D. zonarioides) thuoc ho Dictyopteris
theo nghién ctru da cong b cua Fenical et al. (1973).

Bing 2. Hoat tinh tic ché enzyme a-amylase? va a-glucosidase® ciia phan doan Fr.2.1, Fr.2.2 va Fr.2.3

% Ut ché tbi da

Gia tri ICso (mg L)

Phan doan Nong do Enzyme Enzyme Enzyme Enzyme
(mg/L) . .

a-amylase a-glucosidase o-amylase a-glucosidase

Fr2.1 1500 18,36 26,85 2001,36 1868,95

Fr.2.2 50 94,96 99,63 26,14 21,38

Fr.2.3 1500 25,68 38,94 1754,45 1458,95

Acarbose 50 44,43 36,78 77,47 84,88

ab Gig tri trung binh véi 3 lan 1Gp lai ciia cde phan doan.
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4. KET LUAN

Két qua sang loc phan doan Tao niu dua theo
hoat tinh wc ché enzyme a-amylase va o-
glucosidase cho hiéu qua trc ché 1an luot theo thir tu
nhu sau: 90% MeOH<Fr.2<Fr.2.2. Gia tri ICso nho
minh chtng cho hiéu qua trc ché enzyme manh, chi
tiét nhu sau: 90% MeOH (1C5p=52,95+0,28 mg L*
va 1Cs0=88,04+0,05 mg L?), phan doan Fr.2 (ICsp
=38,09+1,36 mg L va 1Cs=26,75+2,11 mg L) va
Fr.2.2 (1C50=26,1440,18 mg L va 1C5=21,38+0,11
mg L1). Trong d6, Fr.2.2 cho hi¢u qua wc ché
enzyme o-amylase va a-glucosidase cao gap 3 va 4
lan tuong tng so v&i chat chuan Acarbose. Ciu tric
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