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ABSTRACT

From the flowers of Ochna integerrima, a dihydroflavonol glucoside was isolated and
studied its biological activities. The ethyl acetate extract (EA-extract) of this material
displayed very good biological activities as the antioxidant with the ICso value of 2.27
ug/mL, (two times better than the control ascorbic acid), and as the inhibitor of o-
glucosidase enzyme with the value of ICso = 0.2240.05 pg/mL, (over 800 times
stronger than the control acarbose). Moreover, the EA-extract well inhibited a Gram-
positive strain (ICso = 136.0+3.09 pg/mL). The chemical structure of an isolated
compound  from  the EA-extract  was elucidated as  6-p,-
dimethylallyldihydrokaempferol 3-O-f-D-glucopyranoside based on spectroscopic
analysis of NMR, HR-MS data and in comparison with the published reliable articles.
This is the new compoundthat has never been published for the Ochna genus. This
compound expressed good antioxidant activity (ICso = 7.34 ug/mL, in DPPH testing),
weak inhibitory activities for microorganism and acetylcholinesterase enzyme (1Cso >
256 ug/mlL). In the test on acetylcholinesterase enzyme, the EA-extract expressed
better inhibitory concentration (ICsoesetract = 128.0049.67 pg/mL) than the isolated
compound. In addition, both the EA-extract and the compound showed weak inhibition
on the cancer cell lines of KB and Hep-G2 (ICso > 256 ug/mlL).

TOM TAT

Tir hoa mai vang, mét dihydroflavonol glucoside da dwoc phan ldp va khdo sdt cdc
hoat tinh sinh hoc. Cao ethyl acetate (cao EA) ciia hoa mai vang cé hoat tinh sinh hoc
rdt tot nhue la chat khéng oxy héa véi ICs la 2,27 ug/mL, (gdp 2 lan chat doi chimg
acid ascorbic) va iic ché enzyme o-glucosidase véi gid tri ICso = 0,22+0.05 ug/mL
(manh hon 800 lan chat doi chimg Acarbose). Cao EA ikc ché mét ching vi khudn
Gram duwong (ICso = 136,0+3,09 ug/mL). Céu triic héa hoc ciia hop chat phan ldp tie
cao EA dwoc lam sang to bang phdn tich ph6 nghiém NMR va HR-MS va so sanh véi
cic bai bdo di xudt ban, la 6-p,y-dimethylallyldihydrokaempferol - 3-O-j-D-
glucopyran05|de Tim hiéu téng quan xdc nhan ddy la mét hop chit moi trong chl
Ochna. Hop chdt thé hién tinh khdng oxy héa tot (ICs = 7,34 ug/mL), nhung lai yéu
trong tkc ché vi sinh vt va enzyme acetylcholineesterase (ICso > 256 ug/mL). Trong
thir nghiém trén enzyme acetylcholinesterase gdy bénh Alzheimer, cao EA ¢6 nong dg
tkc ché tot hon ciia hop chat (ICsoeaedat = 128,0049,67 ug/mL). Ngodi ra, cao va hop
chéit déu irc ché yéu trén cic dong té bdo ung thu KB va Hep-G2.
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1. GIOI THIEU

Trong thoi dai tién bo cua khoa hoc cong nghé¢
hién nay, ngay cang c6 nhiéu nghién ctru dé tim
thém nhitng hoat chét sinh hoc trong céac loai dugc
liéu dem lai loi ich cho cudc séng. Hién nay, trén thé
gi6i, nghién ctru phan 1ap cac hop chét ty nhién tir
cdy mai vang va nhimg cay cung chi Ochna da cho
thay chi nay chtra nhiéu flavonoid, anthranoid,
triterpenoid, steroid va acid béo (Reutrakul et al.,
2007). Thém vao do6, két qua nghién ctru vé hoat tinh
sinh hoc & Thai Lan cho thay dich chiét ethanol cua
loai nay c6 kha nang khang oxy hodéa manh
(Seephonkai et al., 2019). Tai Viét Nam, chi c6 méot
it cong trinh nghién ciru vé phan lap thanh phan hoa
hoc cua loai mai vang nay. Vi thé, viéc nghién ciru
phan 1ap hop chit tir hoa cdy mai vang (Ochna
integerrima L.) 1a can thiét va mang tinh thoi su.
Trong bai viét nay, két qua phan 1ap hop chét tir cao
chiét ethyl acetate cua hoa mai vang duoc dé cap,
sau khi tién hanh khao sét cac hoat tinh sinh hoc trén
cao chiét, ddng thoi khao sat lai hoat tinh cua hop
chat dugc phan 1ap.

2. PHUONG PHAP NGHIEN CUU
2.1. Quy trinh thi nghiém chung

Dung méi hitu co sir dung trong nghién ctru hiéu
Chemsol (Viét Nam). Silica gel 60 (0.063-0.200
mm, Merck, Btic) dugc dung cho sic ky cot. Sac ky
I6p mong sir dung ban silica gel trang san Fosy
(Merck). Hoa chat thir hoat tinh khang oxy hoa
DPPH, DMSO (dimethyl sulfoxide), methanol
(Merck).

Phé H-NMR (600 MHz) va 3C-NMR (150
MHz) va céc trong quan hai chiéu dugc ghi lai bang
may cdng huong tir nhan Bruker Avance 500 MHz.
Pho khdi HRESI-MS dugc ghi baing may VG 7070,
70 eV. Cac thiét bi phan tich phd dugc thuc hién
tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Acid ascorbic (Merk) dugc mua tir
Vién Kiém nghiém thudc, thanh phé HO Chi Minh,
Viét Nam.

Nguyén li¢u

Nguyén liéu 14 canh hoa mai vang (Ochna
integerrima L.) thu tai dia ban tinh Séc Tréng, dugc
Xt 1y thanh dang b6t min. Tén khoa hoc cua loai
duogc dinh danh boi TS. Bang Van Son, Vién Sinh
hoc nhiét ddi thuoc Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

Chiét xuat va phan 1ap chit: Sau khi thu hai,
nguyén liéu hoa tuoi dugc rira sach, phoi trong bong
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ram va sy kho & nhiét d6 60°C. Sau d6, nguyén liéu
duogc xay thanh bot min (4,8 kg) cho vao cac tai vai
trang (10x20 cm), budc kin miéng va dat vao binh
thiy tinh I6n c6 nap day. Tai bot hoa mai vang dugc
ngam trong binh chtra methanol véi muc dung moi
cao hon cac tii chira bot mau, cac binh dugc day
kin. Sau 24 gid, dung méi sau khi ngam chiét dugc
loc qua gidy loc, ¢ quay thu hoi methanol. Tiép
theo, Methanol thu hdi dugc cho vao binh chiét, qua
trinh chiét dwoc lap di 1ap lai nhiéu 1an cho dén khi
chiét kiét cac chat trong nguyén liéu (Phung, 2007).

Cao MeOH (cao téng) thu dugc sau khi ¢6 quay
thu hdi dung méi co dang sét, khdi lwong 1a 411 g.
Cao tong hoa tan trong mot lugng nudc cat vira phai
xap xi 1:1 (v/v) thu dugc cao MeOH/H,0, dugc
chiét long-16ng véi cac dung méi c6 d6 phan cuc
tang lan luot 1a n-hexane (Hex), ethyl acetate (EA)
(Phung, 2007), rdi ¢o quay dé c¢é cac cao phan cuc
khéc biét. Cao ethyl acetate thu dugc cod khéi luong
50 g. Tién hanh sic ky cot pha thuong véi hé dung
mdi Hex:EA va EA:MeOH theo dd phan cuc tang
dan thu dugc 12 phan doan, lan luot tir EA1-12.
Phan doan EA3 (7,6 ) tiép tuc dugc sic ky cot Vi
hé dung moi CHCl;:MeOH ting dan thu duoc 6
phan doan nho EA3.1-3.6. Tiép tuc sic ky cot phan
doan EA3.3 véi hé dung moi rua giai CHCl;:MeOH
tang dan tinh phan cuc thu dwoc hop chat HOAOI-
EA03 dang bot mau tring.

Thtr nghiém khang oxy héa dugc thuc hi¢n tai
Khoa Khoa hoc Tu nhién, Truong Pai hoc Can Tho

Thir nghiém khang vi sinh vat kiém dinh theo
phuong phap pha lodng ndng do trén moi truong
long, hoat tinh Gc ché enzyme a-glucosidase, hoat
tinh Gc ché enzyme acetylcholinestersase, hoat tinh
gdy doc té bao trén in-vitro thuc hién tai phong Hoa
Sinh ung dung, Vién Hoéa hoc, Vién Han Lam Khoa
hoc Cong nghé Viét Nam.

2.2. Khao sat kha niing khang oxy héa bing

phuong phap trung hoa goc tw do DPPH

Hoat tinh trung hoa gbc tu do dugc khao sat theo
phuong phap 1,1- diphenyl-2-picrylhydrazyl
(DPPH). Kha ning khang oxy hoa ciia chat HOAOI-
EAO03 va cao EA duogc xac dinh theo miéu ta caa
Tailor Chandra Shekhar va Goyal Anju (2014). Hon
hop phan tng gém 0,5 mL DPPH (0,1 mM) va 1,5
mL chit EA3.3.4 va cao EA (& cac ndng d6 0, 10,
20, 30, 40, 50 pg/mL). Hon hop phan tng dugc 1
trong t6i & nhiét &6 phong trong thoi gian 30 phut.
Sau d6, d hap thy quang phé cua DPPH dugc do ¢
budc song 517 nM. Chét di chimg duoc sir dung 1a
acid ascorbic & cac néng do khao sat: 0;1,5; 3; 4,5;
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6 va 7,5 pg/mL. Ty Ié giam d6 hap thu quang phd
cua DPPH ¢ budc song 517 nM khi c6 va khong céd
chat oxy hoa dugc xac dinh dé tinh hiéu suat phan
ung. Hiéu qua khang oxy hoa 50% (ICse) dugc tinh
dwa vao duong chuan y=ax + b. Hoat tinh khang oxy
hoa ctia mau cang cao, thé hién qua gia tri ICso loai
bo gbc tu do cang nho.
2.3. Khaio sat hoat tinh khang vi sinh vt
kiém dinh

Cac chung vi sinh vat kiém dinh: Bacillus
subtilis (ATCC 6633): la truc khuan gram (+), sinh
bao tu, thuong khong gy bénh. Staphylococcus
aureus (ATCC 13709): cau khuan gram (+), gdy mu
cac vét thuong, vét bong, gay viém hong, nhiém
tring ¢6 mu trén da va cac co quan ndi tang.
Lactobacillus fermentum (N4): vi khuan gram (+),
4 loai vi khudn duong rudt 1én men c6 ich, thuong
€6 mat trong hé tiéu hoa cua nguoi va dong vat.

Escherichia coli (ATCC 25922): vi khuan gram
(-), gdy mot s6 bénh vé dudng tiéu hoa nhu viém da
day, viém dai trang, viém rudt, viém ly truc khuan.
Pseudomonas aeruginosa (ATCC 15442): vi khuan
gram (-), truc khuan mu xanh, gay nhiém tring
huyét, cac nhiém trung ¢ da va niém mac, giy viém
duong tiét niéu, viém mang nio, mang trong tim,
viém rudt. Salmonella enterica: vi khuan gram (-),
vi khuan gay bénh thuong han, nhim trang dwong
rudt & ngudi va dong vat. Candida albicans (ATCC
10231): ndm men, thuong giy bénh tua ludi ¢ tré
em va cac bénh phu khoa.

Phuong phap pha lodng ndng do trén méi trudng
long dugc sir dung trong thu nghiém hoat tinh khang
vi sinh vat kiém dinh, danh gia murc 46 khang khuan
manh yéu cia cac mau thir thong qua d6 duc ciia moi
truong nudi cdy. Céc gi tri thé hién hoat tinh 13 1Csp
(50% Inhibitor Concentration: nong do wc ché
50%), MIC (Minimum Inhibitor Concentration:
nong d6 wc ché tbi thiéu), MBC (Minimum
Bactericidal Concentration: nong do diét khuan tbi
thiékuy va MFC  (Minimum  Fungicidal
Concentration: néng do diét nim tdi thiéu),
(Hadacek and &-0Greger, 2000; Cos et al., 2006;
Cos et al., 2007)

Cach tién hanh:

Pha lodng mau thir

Mau ban dau dugc pha loang 2 budc trong
MeOD 100% va nudc cat tiét trung thanh mot day

4-10 nong do. Nong do thir cao nhit trong thir
nghiém la 256 pg/mL véi dich chiét va 128 pg/mL
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chét sach. Truong hop dic biét thi pha mAu theo yéu
cau.
That hoat tinh

Vi sinh vat kiém dinh dugc Iuu giir ¢ nhiét d6 -
80°C. Trudc khi thi nghiém, vi sinh vat kiém dinh
dugc hoat hoa bang méi truong nudi cdy sao cho
nong d6 vi khuan dat 5x10° CFU/mL va nong do
nam dat 1x10® CFU/mL.

Ta liy 10pL dung dich mau thir & cac nong do
vao dia 96 giéng, thém 190 pL dung dich vi khuan
va ndm da duoc hoat hoa ¢ trén, u ¢ nhiét do 37°C
trong thoi gian 16 dén 24 gio.

Xt Iy két qua

Gia tri MIC duoc xac dinh tai giéng co nong do
chat thir thap nhat wc ché hoan toan sy phat trién
cua vi sinh vat. Gia tri MBC/MFC duoc xac dinh
bang cach cdy dung dich tai giéng c6 di xac dinh
gia tri MIC 1én dia thach va khong c6 vi sinh vat
kiém dinh nao moc tré lai sau 24 gid. Gié tri 1Csp
dugc xdc dinh thong qua gid tri % Gic ché vi sinh
vt phét trién va phan mém may tinh Rawdata.

ODchL’mg )~ ODmau ther

(%) Uc ché tébao =
ODcheng (+) — ODching ()
X 100%
(Highlnh% - 50) X (HighCOnc - LOWConc)

ICSO = HighConc - R (2)
Highygp, - Lowpgpo,

€y

(Trong dé, Highcond/LoWconc: chdt thir ¢ nong do
cao/chdt thi thdp & nong dg thap; Highines/LoWinhoe: %
ic ché ¢ nong do caol% uic ché ¢ nong do thap).

Panh gia hoat tinh: dich chiét c6 ICsp < 100
pg/mL, chat sach ¢6 ICso < 25 uM. Hoic, mau tho
¢6 MIC < 200 pg/mL, chat sach co6 MIC < 50
pg/mL.

2.4. Khio sit hoat tinh tc ché enzyme a-

glucosidase

a- glucosidase 14 enzyme then chét trong qua
trinh thuy phan carbohydrate tao glucose trong co
thé nguoi. Do d6, cac chit tc ché a- glucosidase
¢6 thé 1am cham qué trinh giai phong va hip thu
glucose, qua d6 khong lam ting dudng huyét sau
an. Vi vay, mot sé chét tc ché o- glucosidase nhu
Acarbose va Miglitol da duoc sir dung rong rai
trong diéu tri tiéu duong type 2.

Dua trén phan Gng phan cit co chit p-
nitrophenyl-a-D-glucopyranoside nho tac dong cua
enzyme a - glucosidase, qua d6 giai phong san pham
la p-nitrophenol c6 mau vang. D6 hap thu caa hon
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hop phan ting tai budc song 410 nM & thoi diém 30
phut sau phan ung, phan anh lugng san pham p-
Nitrophenol sinh ra, qua d6 phan anh hoat do cua
enzyme o, - glucosidase. (Haimin et al., 2004; Kim
et al., 2004; Li et al., 2005; Hakamata et al., 2009)

Cdch tién hanh:

Phuong phéap xac dinh hoat tinh &c ché enzyme
a-glucosidase duoc thyc hién trén dia 96 giéng Vi
téng thé tich phan tng la 200 uL/giéng.

M3au thtr dugc pha loang bing MEOD 100%
hodc nudc cat vo tring dén nong do cudi cung trong
phan ung la 256, 64, 16, 4, 1 va 0,25 pg/mL.
Acarbose duoc sir dung lam chat tham khao.

Cac thanh phan phan ung bao gom: Dém
phosphate 100 mM, pH 6,8; a-glucosidase 0,4
U/mL; mau tha va p-nitrophenyl o-D-
glucopyranoside 2,5 mM.

O mau déi chimg 4m, mau thir duoc thay bang
dém phan tmg. Thi nghiém duoc u ¢ nhiét d6 37°C.
Sau 30 phat, phan ung duoc ding bang 100 pL
Na;COs. Do hap thu cua phan tmg duoc xac dinh
trén may Tecan GENios vé&i budc song 405 nM (A).

Kha ning Gc ché enzyme o- glucosidase cua
mau thtr dugce xac dinh bang cong thuc:

A(46i ching am) — A(mau thi)

DY trc ché (%) =
oee E( 0) A(dr.”)i chirng 4m)

x 100% 3)

ICs0 (half maximal inhibitory concentration) la
ndng do chat thir wrc ché 50% hoat dong cua enzyme
a-glucosidase, dugc tinh bang phan mém
Tablecurve.

2.5. Khao sat hoat tinh tic ché enzyme

acetylcholinesterase (AChE)

Acetylcholine (ACh) 1a mét trong nhitng chét
dan truyén xung dién giita cac té bao than kinh, ddy
1a enzyme thity phan cau néi ester trong phan tir
ACh dé tao ra choline va acid acetic. O bénh nhan
Alzheimer, ndng d6 chat dan truyén than kinh ACh
giam tram trong va anh huong dén kha ning nhan
thirc caa nguoi bénh. Do d6, nhiing chét c6 tac dung
trc ché AChE s& lam tiang nong do ACh va kéo dai
thoi gian hoat dong cua ACh ¢ synap than kinh, tir
do cai thién triéu chiing caa bénh. Donepezil wc ché
hoat dong cua acetylcholinesterase trong hdng cau
ngudi, ting ndng do acetylcholine ngoai bao trong
v6 ndo va hdi hai ma cua chuot.
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Nguyén tic cua phwong phap: co chat
acetylthiocholin iodide (ATCI) bi thay phan nho
xiuc tic cua AChE tao thiocholin. San phim
thiocholine phan ng véi thudc thir acid 5-5°-
dithiobis-2-nitrobenzoic (DTNB) tao thanh hop
chat acid 5-thio-2-nitrobenzoic ¢6 mau vang.
Luong hop chit mau duoc tao thanh nay ty I¢ thuan
véi hoat dong cia AChE. Dya vao cuong do mau
ciia mau thir & bude song 412 nM dé danh gia hoat
tinh cia AChE cua chét thir. (Ellman et al., 1961;
Min et al., 2010; Gauresh et al., 2015)

Cdch tién hanh:

_ Thi nghiém duoc thuc hién trén dia 96 giéng voi
tong thé tich 1a 200 pL:

Dung dich dugc lan lugt thém vao h6n~hqp, gom
c6: dung dich dém tris-HCI (pH=8), mau thu va
dung dich enzyme 0,25 IU/mL vao tung giéng cua
dia 96 giéng.

Hon hop cac dung dich nay duoc tron déu va o
trong thoi gian 15 phuat ¢ nhiét do 25°C.

Sau d6, dung dich thudc thir DTNB 2.4 mM va
dung gich co chat ATCI 2,4 mM lan Iugt duoc thém
vao hon hgp va trén déu.

Tiép tuc, hdn hop duoc u trong thoi gian 15 phit
& nhiét 6 25°C va do d6 hap thu & budc song 412
nM.

MG&i mau thir dugc tién hanh lam 1ap lai 3 lan.
Chat tham chiéu 1a Donepezil.

Xt Iy két qua thyrc nghiém

S4 liéu thuc nghiém dwoc téng hop va xir y bang
phuong phép théng ké thuong dung trong y sinh hoc
V6i s trg gitip ciia phan mém Microsoft Excel 2007.

Hoat tinh @rc ché AChE cua mau thtr duoc tinh
theo cong thuc:

A ) —A,_ x N
— _(dSiching)” " (mauth®) v 10y 4
A(dsi chimg)

(%) Uc ché

ICso 1 ndng d6 chat thir e ché 50% hoat dong
cua enzyme duoc tinh bang phan mém Tablecurve
dua vao % trc che.

Panh gi4 hoat tinh cta chit thir bang cach so
sanh véi chat tham chiéu.

Két qua thi nghiém duoc biéu thi bang gia tri
trung binh cong/trir d6 Iéch chuan, ky higu: X + SD.
Trong d6, d6 léch chuan (SD) dugc tinh theo cong
thuec:
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- fZ(xi - X
n—1

2.6. Khao sat hoat tinh giy dc té bao trén
in-vitro

)

Hoat tinh gay doc té bao dugc thyc hién duya trén
phuong phap MTT (3-(4,5-dimethylthiazol-2-yl)-
2,5- diphenyltetrazolium), dugc mé ta lan dau tién
boi Mosman et al. (1983). Bay 1a phuong phap danh
gi4 kha ning sdng sot cua té bao qua kha nang khir
MTT (mau vang) thanh mot phic hop formazan
(mau tim) bai hoat dong cua enzyme dehydrogenase
trong ty thé. San phdm formazan dwoc hoa tan bing
MEOD va do mat do quang (OD) ¢ budc song 540
nM. Gia trj thé hién hoat tinh 13 ICso (Néng dg chat
thr 12 ché 50% su phat trién cua té bao) (Mosman,
1983; Scudiero et al., 1988; Malacrida et al., 2019).

Chat dbi chiéu Ellipticine 1a chét co thé duoc
chiét xuét tir 14 cdy hoa hong. Ellipticine tiéu diét
hiéu qua té bao ung thu théng qua viéc pha hiy
deoxyribonucleic acid.

Cdch tién hanh:

Trypsin héa té bao thi nghiém dé lam roi té bao
va dém trong budng dém té bao. Tiép d6, pha té bao
bang méi trudng sach va diéu chinh mét dé cho phu
hop vai thi nghiém (khoang 1-3x10* té bao/mL tiy
theo tirng dong té bao).

Ta lay 10 uL chét thir da chuan bj ¢ trén va 190
pL dung dich t& bao. Doi chimg duong cua thi
nghiém la moi truong c6 chura te bao, doi chimg am
chi ¢c6 moi truong nudi cay.

Dia thi nghiém dwoc i & diéu kién tiéu chudn.

Sau 72 gio, mdi giéng thi nghiém duoc tiép tuc
U v6i 10 pL MTT (5 mg/mL) trong 4 gi¢. Sau khi
loai bé mai truong, tinh thé formaran duoc hoa tan
bang 100 uL MEOD 100%.

Két qua thi nghiém duogc xac dinh bang gia tri
OD do ¢ budc song 540 nM trén may quang pho
Biotek. Thi nghiém duoc lap lai 3 lan.

Xur Iy két qua

Gia tri 1Csp dugc xac dinh thong qua gia tri % Gc
ché té bao phat trién va phin mém may tinh
Rawdata.

% Uc ché té bao = (ODchang (+)—
ODchL’mg )~ ODchL'mg (-)) X 100%

ODmau thfx)/(
(6)

132

Tap 58, S6 chuyén dé: Khoa hoc tu nhién (2022)(2): 128-137

(High[nh% -50)x (High(‘,unc - LOWConc)

ICsy = M

ngh( onc
High]nh% - LOW]nh%
(Trong d6, HighcondLOWconc: chdt thit 6 nong dé
cao/chat thir thap ¢ nong dé thap; Highinhee/Lowinnw: %
uc ché ¢ nong d¢ caol% iuic ché ¢ nong dé thap).

Panh gia hoat tinh

Gia trj ICso < 20 pg/mL (v6i dich chiét tho) va
ICs0 <4 pg/mL (véi chat sach) duge danh gid 1a c6
hoat tinh gay doc té bao.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Xde dinh céu tric va dinh danh hep
chat

Phé *H-NMR (600 MHz, MeOD, 8 ppm, J Hz)
cia HOAOI-EAO03 cho théy cac tin hiéu da sb trong
vung tir trwong trung binh. Cac tin hiéu proton
oxymethine (>CH-O) tai &4 (ppm) 3,53 (1H, m),
3,52 (1H, m), 3,69 (1H, m), 3,54 (1H, m), proton cua
nhom oxymethylene (-CH»-O) tai 3,88 (1H, d), 3,86
ppm (1H, d, J=12 Hz) va proton anomer tai oy 5,01
ppm (1H, d, J=7,8). Cac tin hi¢u dugc du doan la
ctia phan tir duong glucose, cau dang /3.

Céc tin hiéu tai 84 (ppm) 7,38 (2H, d, J=8,4) va
6,86 (2H, d, J = 8,5) duoc dyu doan la proton cua
vong thom trong khung flavon c6 nhom thé vi tri
para. Ngoai ra, c6 1 tin hiéu proton thom tai 6,30
(1H, s) ctia vong thom khac ¢ 5 vi tri thé trong hop
chit. Thém hai tin hiéu proton cia nhom
oxymethine (>CH-0) tai 4 5,03 (1H, t) va 4,60 (1H,
s), chting to khung chit c6 dang dihydroflavon.

Cac tin hiéu proton cta hai nhém methyl tai 6n
(ppm) 1,66 (3H, s), 1,79 (3H, s), proton nhom
methylene tai [3,41 (1H, m), 3,28 ppm (1H,m)] cing
véi mot proton olefine tai 5,24 (1H, m) cho phép
nhan dang nhém prenyl.

Phé 3C-NMR (150 MHz, MeOD, &c ppm) két
hop véi phd DEPT cho thay hop chit HOAOI-EA03
¢6 26 tin hiéu carbon bao gém 2 nhom methyl, 2
nhom methylene, 11 nhém methine va 11 carbon
bac 4 cu thé nhu sau:

Cac tin hiéu carbon thugc vong thom: Hai tin
hiéu c6 cuong do gap doi tai 8¢ 130,4 ppm va 116,2
ppm, 1a cua hai cip carbon ddi xtng nhau. Hai tin
hiéu carbon ctia nhém oxymethine (>CH-O) tai 6¢
(ppm) 95,3 va 85,2; tin hiéu carbon carbonyl
(>C=0) tai 6¢ 199,6 chiing t6 khung dihydroflavon.

Co hai tin hiéu carbon nhom methyl (-CHs) tai
dc (ppm) 18,0 va 25,9 cung mét carbon methylene
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(-CHy-) tai 22,1. Thém cac tin hiéu cua 1 carbon
methine tai d¢c 123,5, mot carbon bac 4 tai 132,0
ppm. T d6, két qua dugc du doan c6 1 nhom prenyl
(-CH2-CH=C(CHz3)>).

C6 bén tin higu carbon ciia nhém methine lién
két véi nguyén t6 co do am dién Ion nhu oxy
(>CHOH-) tai oc 78,2; 74,8; 71,2 ppm va tin hiéu
carbon ciia mot nhom methylene (-CH,0-) lién két
véi oxy tai dc 62,4 ppm, diy la nhitng tin hiéu dic
trung cho phén tir duong glucose véi carbon anomer
tai 8¢ 101,3 ppm phu hop veéi dir ligu phd proton.
Ngoai ra, cin ¢t vao hang s ghép cap 33z = 7,8 Hz
ctia proton anomer tai 84 5,03 ppm cho thay proton
G Vi tri truc va nhom hydroxy (-OH) & vi tri xich dao.
Vi véy, két qua duoc du doan 1a phan tir dudng S-D-
glucose.

Phé khéi HRESI-MS (positive) ¢6 mili ion phan
tir gia [M+H*] véi m/z = 519,1863, suy ra [M]** =
518,1783 amu tuong ung véi cong thuc phan tir
(CasH30011), s6 lidu 1y thuyét: M = 518,1779 amu,
vy do chénh léch khdi lwong phén tir rat bé, dat
4%

Hinh 1. Céc thanh phén cu tric dy doan ciia
hgp chit HOAOI-EA03

Pho HSQC (5 ppm) cho thdy nhiing tin higu
tuong tac cua proton tryc tiép véi carbon, tao nén
khung hop chat (Bang 1). Hai tin hiéu proton nhém
methine (>CH-) tai 8y 4,60 ppm (1H, s) (H-3) va dn
5,03 ppm (1H, t, 12 Hz) (H-2) twong quan lan luot
Vi cac tin hiéu carbon tai 8¢ 73,9 ppm (C-3) va 85,2
ppm (C-2). Mét tin hiéu proton tai d4 6,3 ppm (1H,
s) (H-8) tuong quan vdi tin hiéu carbon thom tai ¢
95,3 ppm (C-8) thuéc khung flavan. Hai tin hiéu
proton nhom olefine (=CH-) tai én 7,38 ppm (2H,
dd, 8,4 Hz) (H-2', H-6); 6,86 ppm (2H, d, 8,5 Hz)
(H-3', H-5") twong quan lan luot Vi cac tin hiéu
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carbon tai 8¢ 130,41 ppm (C-2',-6") va d¢ 116,2 ppm
(C-3’, C-5") thudc khung flavan.

Hai tin hiéu cua nhom methyl (-CHs-) tai on 1,67
(3H,s) (H-4") va 1,79 (3H, s) (H-5") tuong quan voi
cac tin hiéu carbon tai 8¢ 25,9 ppm (C-4"") va 6¢ 18,0
ppm (C-5"). Hai tin hiéu proton nhom methylene (-
CH»-) tai o1 3,28 ppm (1H, dd, 13,2 Hz, 7,2 Hz) (H-
1"); dn 3,41 ppm (1H, dd, 13,2 Hz; 7,2 Hz) tuong
quan vdi tin hiéu carbon tai 6¢c 22,1 ppm (C-1")
thudc nhom prenyl.

Céc tin hi¢u tuong quan dac trung cua phan tir
duong glucose cling dugc trinh bay trong Bang 1.

Quan sat phé HMBC twong quan giita proton véi
cac carbon gan ké dugc trinh bay tom tat trong Bang
1. Trong d6, cac mbi twong quan ndi bat quan sat
duoc 1a tin hi¢u proton tai 64 3,21 va 3,48 (H-1") dén
tin hiéu carbon tai éc 112,2 ppm (C-6) cua khung
dihydroflavonol. Tin hi¢u proton anomer tai 61 5,03
ppm (1H, t, 7,8 Hz) twong tac HMBC vdi tin hiéu
carbon tai 8¢ 73,9 ppm (C-3) va dc 85,2 ppm (C-2)
cho thiy vi tri két ndi ciia duong vao C-3 cua khung
aglycon.

Tir nhitng dit liéu phd vira phén tich, hop chat
HOAOI-EAO03 c6 cong thirc phan tir 1a CasH30011 ¢6
ciu trac cua mot dihydroflavonol véi mot nhom
prenyl gin véi khung tai vi tri C-6 va lién két
glycoside tai C-3 cung mdt phan ti duong p-D-
glucose. Vay nén, hop chit HOAOI-EA03 dugc dé
nghi c6 cong thirc nhu Hinh 2.

Khi so sénh s6 ligu phé ctia hop chat vai cac tai
liéu tham khao da cong bo (Reutrakul et al., 2007),
HOAOI-EAO03 12 hop chat chua duge cong bo trude
day.

6-y,y-Dimethylallyldihydrokaempferol 3-O-p-D-glucopyranoside
Hinh 2. Cau trac hgp chat HOAOI-EA03
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Bang 1. Dir liéu phé NMR ciia hep chit HOAOI-EA03

HOAOI-EA03 (600 MHz - phé H, 150 MHz - phé *C, MeOD)

ViwlC S opm), 3 (H2) 3¢ (opm) HMBC 'H — °C
2 503 (1M, §, 12) 85,2 C-9,C-2",C3",C2, C7,C4
3 46(lH,s) 73.9 C-2,C-1', C-4
4 - 199,6
5 - 161.2
6 - 1122
7 - 164.9
8  63(lH,s) 95,3 C-1", C-10, C-6, C-0, C-7
o - 162.4
0 - 1032
- 1292
> 738 (1H, dd, 8.4; 2.4) 1304 C-3, C-2', C-4', C-2
3 686 (LH, d, 85) 1162 C-5', C-1', C-4
y - 1592
5 686 (LH, d, 85) 116.2 C-5', C-1', C-4
6  7.38(LH, dd, 8.4: 2.4) 1304 C-3', C-2', C-4', C-2
1" 341(1H dd, 13,2 7.2); 22,1
328 (1H, dd, 13.2: 7.2) C-6, C-2", C-3", C-5, C-7
2 524 (1H, m) 1236 C-5", C-4"
3 - 1320
4 167(3H9) 25,9 C-6, C-2", C-3", C-5"
5 179(3H.9) 18,0 C-6, C-2", C-3", C-4"
1" 501(1H.t.7.8) 101,3 C-2, C-3, C-2",C-3", C-4
2" 353 (1H, m) 74,8 C-1", C-3", C-5"
3" 352 (1H, m) 78,2 C-1", C-3" C-5"
4 369 (1H, m) 712 C-4", C-3"
5" 354 (1H, m) 78.2 C-1", C-3"
6" 388 (1H, dd, 12,0; 2,4) 62,4 C-4"

3.2. Két qua hoat tinh khang oxy h6a

Két qua trung hoa gdc tu do DPPH cua acid
ascorbic dugc trinh bay ¢ Hinh 2. Pudng chuan
duoc xay dung dua trén phan trim lam sach géc tu
do theo ndng d¢ thir nghiém, c6 dang y = 11,41x +
7,6016 (R? = 0,9923). Hoat tinh khang oxy hoa cua
ascorbic acid, cao ethyl acetate va hop chit HOAOI-
EAO03 duoc trinh bay ¢ Bang 2. Cao chiét va chét

tinh khiét duoc tién hanh xac dinh kha nang trung
hoa gbc ty do DPPH biang cach xay dung dd thi mdi
quan hé gitra ndng d6 cia mau thir theo phan trim
trung hoa gbc ty do DPPH. Két qua cho thiy, hop
chat duoc phan 1ap thé hién hoat tinh khang oxy tdt,
V6i ICs 12 7,34 pg/mL, so véi chat dbi ching acid
ascorbic (gia tri 1Cso 12 5,05 pg/mL). Trong khi do,
cao EA c6 hoat tinh khang oxy hoa manh véi 1Cso
2,27 ug/mL, gip 2 lan so véi acid ascorbic.

Bang 2. Hiéu sut trung hoa gbc tw do DPPH ciia cao EA, HOAOI-EA03 va ascorbic acid

Cao EA HOAOI-EAQ03 Acid ascorbic
Nong dd % e ché Nong dd % trc ché Nong dd % e ché
0 0 0 0 0 0
1 30,4759 2 15,8776 1,5 10,3799
2 44,3667 4 28,1531 3 27,9594
3 63,6110 6 40,5204 45 39,4876
4 76,9770 8 53,8980 6 61,9258
5 90,1330 10 65,3776 75 78,9753
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hoa goc tw do DPPH cia chat HOAOI-EAOQ3
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y=15192x + 15533
R2=0,9552

2

2 3 :
Néng dé cao EA (pg/mL)

1

Hinh 5. Puong chuén danh gia kha ning trung
hoa goc tw do DPPH cia cao EA

3.3. Két gua hoat tinh khang vi sinh vit
kiém dinh

Hiéu qua e ché cac ching vi sinh vat kiém dinh
cia cao EA va hop chat HOAOI-EA03 duoc trinh
bay ¢ Bang 3. Két qua cho thay cao EA c6 hoat tinh
khang khuan tbt trén mot vi khuan Gram (+). Cu thé,
cao EA khang tét loai vi khuan Lactobacillus
fermentum véi 1Csp = 136.00+3.09 pg/mL trong khi
chat HOAOI-EA03 khang khuan Bacillus subtilis &
nong d6 256 pg/mL dat khoang 42%.

Bang 3. Hoat tinh khang vi sinh vit cia chait HOAOI-EA03 va cao EA

% e che cac chung vi sinh vat

Tén miu Nong d Gram (+)

% e che cac chung vi sinh vat

Gram (+) Nam

S. aureus B. subtilis L. fermentum S. enterica E. coli P. aeruginosa C. albicans

265 12 42 21 18 5 1 0
64 0 19 10 9 2 0 0
HOAOI- 16 0 2 0 0 0 0 0
EAO3 4 0 0 0 0 0 0 0
ICso >265
MIC >265
265 24 41 77,5 29 7 0 16
64 0 16 33,5 0 15 0 0
16 0 1 19 0 0 0 0
CaoEA 0 0 0 0 0 0 0
ICsp >265 136.00+3.09 >265
MIC >265
3.4. Két qua hoat tinh wc ché enzym o- bay ¢ Bang 4. Tu két qua trén cho thdy kha ning uc
glucosidase' ché enzym a-glucosidase ciia chat HOAOI-EA thap,

Ngoai ra, viéc khao sat hoat tinh l'IC’Ché enzym
a-glucosidase dqgc thuc hién trén chat HOAOI-
EAO03 va cao chiét EA, thu dugc két qua nhu da trinh
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nhung d6i voi cao chiét EA 1a rat tt, voi gié tri 1Cso
= 0.2240.05 pg/mL, manh hon chat doi ching
Acarbose hon 817 lan do trong cung dicu kién.
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Bang 4. Két qua hoat tinh ic ché enzym a-glucosidase ciia chAit HOAOI-EA03 va cao chiét EA

Tén miu Nong d¢ thir (ug/mL) Phin trim e ché (%) Gia tri ICso (ug/mL)
256 10
64 0
HOAOI-EA03 16 0 5256
4 0
1 0
256 100
64 100
16 100
Cao EA 4 100 0.22+0.05
1 99
0.25 55
0.063 25
256 84
64 27
Acarbose 16 0 179.65+6.02
4 0
3.5. Két qua hoat tinh c ché enzyme pg/mL. Nguoc lai, cao EA c¢6 tac dung uc ché
acetylcholinesterase enzyme AChE gay bénh suy giam tri nhé. Khi khao

sat & mic ndng do khac nhau theo cap s6 nhén, tham
do dugc phan tram e ché khac nhau. Trong d6, mic
d6 ma ndng do mau thir 1a 256 pg/mL Gc ché 68%
enzyme va v6i 1Cso = 128,00 + 9,67 ug/mL, cho thay
hoa mai vang 1a mot duoc liéu c6 tiém ning trong
viéc diéu tri bénh suy giam tri nhé hién nay.

Bing 5. Két qua hoat tinh iic ché enzyme acetylcholinestersae cia chit HOAOI-EA03 va cao chiét EA

Hop chit HOAOI-EA03 va cao EA duoc tién
hanh danh gia kha ning hoat tinh rc ché enzyme
AChE bang cach so sanh véi chat tham chiéu
Donepezil. Theo Bang 5, chat HOAOI-EAO03 chi tic
ché yéu enzyme AChE véi gia tri 1Cso I6n hon 256

Tén miu Nong dd, % trc ché twong img Gia tri ICso
ng/mL 265 64 16 4 1 (ng/mL)

HOAOI-EA03 % 0 0 0 0 0 >256
Cao EA % 68 41 20 0 0 128,00+9,67
Donepezil 0,024 + 0,006
3.6. Két qua hoat tinh tic ché gay dac té bao 0,35+0,05 pg/mL dbi voi Hep-G2). Tir két qua &
in-vitro Bang 6, cao EA chi c6 kha niang tc ché ¢ dong té

Cao EA va hop chit HOAOI-EA03 duoc tién ~ bao KB. Nguoc lai, hop chat hop chat HOAOI-
hanh thir nghigm Khao sat hoat tinh gdy doc trén 2 EAO03 cokha nang {rc ché ca 2 dong té bao KB, Hep-
dong t& bao KB va Hep-G2 véi mau déi chung G2 Phan tram Gc ché thap hon mau doi chung
Ellipticine (IC50 13 0,29+0,01 ng/mL dbi vsi KB va  Ellipticine.

Bang 6. Két qua hoat tinh gy doc té bao cia chit hgp chat HOAOI-EA03 va cao chiét EA

Phén trim tc ché cac dong té bao ung thw

Nong dd miu thir

(ng/mL) KB Hep-G2
e HOAOI — EA03 Cao EA HOAOI — EAO3 Cao EA
256 41 11 42 0
64 0 0 0 0
16 0 0 0 0
4 0 0 0 0
ICso >256 >256 >256 >256

Ellipticine I1Cso 0.29+0.01 0.35+0.05
4. KET LUAN glucopyranoside dugc phan 14p tir cao c¢6 kha nang
Cao ethyl acetate va hop chét 6-y,y- khang oxy hoa ,rét ,tét. Ngoai ra, cao EA ¢6 hoat tinh
dimethylallyldihydrokaempferol 3-0-4-D- khang khuan rat tot doi véi vi khuan Gram (+), cu
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thé trén vi khuan Lactobacillus fermentum véi
ICso = 136.00+£3.09 pg/mL. V& kha niang tc ché
enzyme a-glucosidase, cao chiét EA manh hon chat
dbi ching Acarbose trén 817 lan. Cao EA wc ché
enzyme AChE véi nong do mau tha 1a
256 pg/mL uc ché enzyme AchE 68% va ICs =
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