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ABSTRACT

From dichloromethane extract of staments of flowers of Ochna
integerrima (Lour.) Merr. collected in Can Tho, two compounds were
isolated including 6-y,y-dimethyl allylkaempferol
7-O-p-p-glucopyranoside (1) and (25,3S) 4'-methoxy-6-y,y-dimethylallyl
dihydro  kaempferol 7-O-f-p-glucopyranoside (2). The chemical
structures of these compounds have been elucidated by modern spectral
data: *H-NMR, 3C-NMR, DEPT, HMBC, HSQC and compared with some
previously reported data. Compound (2) expresses inhibition activity on
both lung cancer cell lines A549 (ICso 152,00+8,5 ug/mL) and breast
cancer cell MCF-7 (245,13+12,6 ug/mL). Furthermore, both substances
have antibacterial activities against Gram positive (+) bacteria,
Staphylococus aureus, with the 1Cso value of 61,474+0,67 ug/mL for
compound (1) and 7194,6+5,38 pug/mL for compound (2).

TOM TAT

Tir cao chiét dichloromethane ciia nhi hoa mai vang, Ochna
integerrima (Lour.) Merr. da phdn ldp dwoc hai hop chét la
6-y,y-dimethylallylkaempferol 7-O-f-p-glucopyranoside (1) va (2S,3S) 4 -
methoxy-6-y,y-dimethylallyldihydro kaempferol 7-O-f-p-glucopyranoside
(2). Cdu triic ciia hai hop chdt nay dwoc xdc dinh bang cdc phwong phdp
phé nghiém hién dai nhw *H-NMR, 3C-NMR, DEPT, HMBC, HSQC va
so sanh voi tai liéu di dwoce cong bé truée dé. Hop chat (2) thé hién hoat
tinh irc ché trén ca hai dong té bao ung thu vit MCF7 va ung thw phéi
A549 véi gid tri [Csolan lwot la 152,008,5 pg/mL va 245,13+12,6 ug/mL.
Hon nita, ca hai hop chdt déu thé hién hoat tinh khdang khudan Gram (+),
Staphylococus aureus véi gid tri ICso ciia hop chat (1) la 61,47+0,67
ug/mL va ciia hop chdt (2) la 194,6+5,38 ug/mL.

1. GIOI THIEU

cdy cung chi Ochna cho thiy chi nay chira rat nhiéu
flavonoid, anthranoid (Bandi et al., 2012), ngoai ra

Trong thoi dai tién bo cua khoa hoc cong nghé
hién nay, ngay cang c6 nhiéu thanh tyu nghién ciru
phan 1ap chét ¢6 hoat tinh sinh hoc tir cac loai duoc
liéu dem lai loi ich cho cudc sbng. Mot sb két qua
phan 1ap hop chat ty nhién tir cdy mai vang va nhiing
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con co triterpenoid, steroid va acid béo (Reutrakul
et al., 2007), (Traisathit & Seephonkai, 2021). V¢i
ham luong flavonoid 16n va da dang tuo flavon,
flavonol, flavan, biflavon, glycoside tuwong ttng, chi
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mai c6 tinh khang oxy hoa ndi bat (Seephonkai et
al., 2021). Tai Thai Lan, mot nghién ctru vé hoat tinh
sinh hoc cong bb chi tiét dich chiét ethanol cua loai
Ochna intergerrima c6 kha nang khang oxy hoéa
manh (Buranasudja et al., 2022). Tai Viét Nam, chi
¢6 mot it cong trinh nghién ciru vé phan 1ap thanh
phan hoa hoc cua loai mai vang nay. Vi thé, viéc
nghién ciru phan 1ap hop chat tir hoa cdy mai vang
(Ochna integerrima) 1a can thiét va mang tinh thoi
sw. Két qua ctia nghién ctru nay 13 phéan 1ap va khao
sat hoat tinh hai hop chit tr cao chiét
dichloromethane cua nhi hoa mai vang.

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

Dung méi hitu co dugc st dung trong nghién ciru
hiéu Chemsol (Viét Nam). Silica gel 60 (0,063-
0,200 mm, Merck, Pirc) duoc dung cho sic ky cot.
Séc ky 16p mong sir dung ban silica gel trang san
Fas4 (Merck). Hoa chét thir hoat tinh khang oxy hoa
DPPH, DMSO (dimethyl sulfoxide), methanol
(Merck).

Pho 'H-NMR (500 MHz) va C-NMR (125
MHz) va céc trong quan hai chidu dugc ghi lai bang
may cong huong tir nhan Bruker Avance 500 MHz.
Pho khdi HRESI-MS dugc ghi bing may VG 7070,
70 eV. Cac thiét bi phan tich phd dugc thyc hién tai
Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Acid ascorbic dwogc mua tir Vién
Kiém nghiém thudc, thanh phd H6 Chi Minh, Viét
Nam.

Nguyeén li¢u

Nguyén liéu 1a nhi hoa mai vang (Ochna
integerrima L.) thu tai dia ban tinh Soc Trang (thang
02/2021) duoc xu ly thanh dang bot min. Tén khoa
hoc cua loai duge dinh danh béi TS. Pang Van Son,
Vién Sinh hoc nhiét doi thuoc Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

Chiét xudt va phdn Igp chdt: Nguyén liéu hoa
tuoi sau khi thu hai dugc rua sach, phoi trong bong
ram, siy kho & nhiét 6 50°C va xay thanh bot min
(700 g). Bot min dugc cho vao cac tii vai tring
(10%20 cm), budc kin miéng va dat vao binh thuy
tinh 16n ¢6 nip day. Methanol duoc rét vao binh sao
cho myc dung mdi cao hon céc tai chtra bot mau,
day kin binh. Sau khi ngam chiét trong 24 gio, dung
moi duoc loc qua gidy loc, c6 quay thu hdi
methanol. Methanol thu hdi tiép tuc cho vao binh
chiét, qua trinh chiét duoc lap di 1ap lai nhiéu lan
cho dén khi chiét kiét cac chat trong nguyén liu
(Phung, 2007).
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Cao MeOH (cao tong) thu duoc sau khi co quay
thu hdi dung méi c6 dang sét, khdi lwong 14 60 g,
hoa tan trong mot lugng nudc cit vira phai xap xi
1:1 (v/v) thu dwoc cao MeOH/H.0, tién hanh
phuong phap chiét long-long véi cac dung méi co
d6 phan cuc tang va c6 dac dung dich thu dugc cac
cao chiét gém cao petroleum ether (PE), cao
dichloromethane (DC), cao ethyl acetate (EA) va
cao methanol con lai. Cao DC thu duoc c6 khdi
lwong 23 g. Nhi hoa mai vang duoc tién hanh séc ky
cot pha thuong cao DC véi hé dung moéi rira giai
Hex:EA ting dan d6 phéan cuc véi cac ti 1é 7:3, 5:5;
3:7; 0:100 va EA:Me véi cac ti 1€ 100:0; 95:5, 9:1,
85:15, 7:3, 0:100. Qua trinh rta giai dugc theo doi
bang phwong phép sic ki 16p mong (SKLM) thu
dugc 11 phéan doan lan Iuot tir DC1-11. Phan doan
DCS5 (0,7 g) dugc chon dé tiép tuc khao sat bang sic
ki cot nhiéu lan voi hé dung moi Hex:C:Me
(1:5:0,05), ting dan d6 phan cuc bang Me, theo ddi
bang SKLM, hién hinh bang thudc thir vanillin trong
H»SO, 5%, gia nhiét. Tang hé dung mo6i Hex:C:Me
dén (1:5:1) thu dwoc 2 chat sach 1a hop chét (1) (10
mg, bot mau vang) va hop chét (2) (5,8 mg, tinh thé
khong mau).

Thir nghiém khang vi sinh vét kiém dinh, hoat
tinh gay doc té bao trén in-vitro dugc thyuc hién tai
phong Hoa Sinh rng dung, Vién Hoa hoc, Vién Han
lam Khoa hoc va Céng nghé Viét Nam.

2.2. Khao sat hoat tinh khang vi sinh vat

kiém dinh

Phuong phap pha lodng ndng do trén méi trudng
I6ng dugc sur dung trong thu nghiém hoat tinh khang
vi sinh vat kiém dinh, danh gia muc d¢ khang khuan
manh yéu cia cac mau thir thong qua d6 duc ciia moi
truong nuoi cay (Miliauskas et al., 2004). Cac gia tri
thé hién hoat tinh 1a ICso (50%  Inhibitor
Concentration: nong d¢ tc ché 50%), MIC
(Minimum Inhibitor Concentration: ndng do tc
ché téi thiéu) (Hadacek & Greger, 2000; Cos et al.,
2006, 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
dén 10 nong do. Nong do thu cao nhat trong thur
nghiém la 256 pug/mL voi dich chict va 128 pg/mL
Chét sach. Truong hop dac biét thi pha mau theo yéu
cau.

That hoat tinh
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Vi sinh vat kiém dinh duoc luu gitr ¢ nhiét do -
80°C. Trudc khi thi nghiém, vi sinh vat kiém dinh
dugc hoat héa bang méi truong nudi cdy sao cho
nong do vi khuan dat 5x10° CFU/mL; nong d6 nam
dat 1x103 CFU/mL.

Mudi uL dung dich mau duoc thir & cac ndng
d6 vao dia 96 giéng, thém 190 uL dung dich vi
khuan va ndm da dugc hoat hoa & trén, u & nhiét do
37°C trong thoi gian tir 16 dén 24 gio.

Xt Iy két qua

Gid trj MIC dugc xac dinh tai giéng c6 nong do
chat thir thap nhat rc ché hoan toan su phat trién cua
vi sinh vat.

Gia trj ICsp dugce xac dinh thong qua gia tri % c
ché vi sinh vat phat trién va phan mém may tinh
Rawdata.

ODching (+) — ODmiu thir

OD¢hing (+) — ODching (-)
X 100%

(%) Uc ché té bao

= HighCOl’lC )
_ (nghlnh% B 50) X (nghCOl’lC B
Highinng, — Lownn,

Lowconc)

(Trong dé, Highcone/LOWconc: Chdt thiz ¢ nong do
cao/chat thur thap ¢ nong d@g thap; Highinnse/LoWinhos: %
uc che ¢ nong d¢ caol% iic ché ¢ nong do thap).

2.3. Khio sat hoat tinh gy dc té bao trén
in-vitro
Nguyén ly cua phuwong phap

Hoat tinh gay doc té bao duoc thuc hién dua trén
phuong phép thir nghiém so mau mudi (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium)
(MTT) dugc md td béi Mosman (1983). Day la
phuong phap danh gia kha nang séng sot cua té bao
qua kha nang khir MTT (mau vang) thanh mét phirc
hop formazan (mau tim) boi hoat ddng ciia enzyme
dehydrogenase trong ty thé. San pham formazan
dugc hoa tan bang DMSO va do mat d¢ quang (OD)
& bude song 540 nm. Gia tri thé hién hoat tinh 1a
ICso (Ndng do chét thir irc ché 50% sy phat trién cua
té bao) (Mosmann, 1983; Scudiero et al., 1988;
Malacrida et al., 2019).

Chudn bj thi nghiém

Dong té bao ung thu ung thu phdi SK-LU-1
(HTB - 57TM), ung thu vit MCF-7 (HTB - 22TM)
¢6 ngudn gdc tir Bao tang gidng chuan Hoa Ky
(ATCC) duoc luu giit trong nito 16ng. Sau do, té bao
duoc hoat hoa va duy tri trong cac moéi truong dinh
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duong nhu DMEM (Dulbeccos Modified Eagle
Medium) hoac MEME (Minimum Esental Medium
with Eagle salt) c6 bd sung 7 - 10% FBS (Fetal
Bovine Serum) va mét 6 thanh phan thiét yéu khac.
Té bao duoc nudi trong cac diéu kién tiéu chuan (5%
CO,, d9 am 98%, nhiét do 37°C, v tring tuyét doi).
Té bao phat trién s& duoc st dung dé thir doc tinh.

Pha lodng mau thir

Mau thir dugc hoa tan bang dung moéi DMSO véi
nong d6 ban dau la 20 mg/mL. Tién hanh pha lodng
2 bude trén dia 96 giéng thanh 5 ddy ndng do tir cao
xubng thap lan luot 1a 2564, 640, 160, 40 va 10 pg/mL.
Nong do chat thir trong dia thir nghiém twong tng
1a 128, 32, 8, 2 va 0,5 pug/mL. Chat tham chiéu
Ellipticine pha trong DMSO véi nng d 0,01 mM.

Tién hanh thi nghiém

Trypsin hoa té bao thi nghiém dé lam roi té bao
va dém trong budng dém té bao. Tiép do, té bao
duogc pha bang méi truong sach va diéu chinh mat
d6 phu hop thi nghiém (khoang 1-3x10* t& bao/mL
tuy theo timg dong té bao). ,

Mai giéng duoc lay vao 10 pL chat thir da chuan
bi & trén va 190 pL dung dich té bao. Ddi ching
dwong cua thi nghiém 13 méi trudng c6 chira té bao,
d6i chimg 4m chi co méi trudong nudi cay.

Dia thi nghiém duoc 0 ¢ diéu kién tiéu chuan.

Sau 72 gio, mdi giéng thi nghiém duoc tiép tuc
uvéi 10 uL MTT (5 mg/mL) trong 4h. Sau khi loai
bo méi truong, tinh thé formaran dugc hoa tan bang
100 uL. DMSO 100%.

Két qua thi nghiém duoc xac dinh bang gié trj
OD do ¢ budc song 540 nm trén mdy quang pho
Biotek. Thi nghiém dugc I3p lai 3 lan.

Xur If két qua

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

ODchy -0D
(%) UC ché té bao = ching (+) mau thir x
ODching (+)~ODching (-)

100%
. ICSO = HighCOnc -
(Highynho— 50) X (Highconc — Lowconc)
Highinpe, — LoWinhe,
(Trong do, ng]’lconc/LOWConc chdt thir & nong dp
cao/chat thir thap o nong do thap Hzghmh%/LOWmh%
% irc ché 6 nong dg cao/% irc ché 6 nong do thap).

Panh gia hoat tinh



Tap chi Khoa hoc Trirong Pai hoc Can Tho

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

3. KET QUA VA THAO LUAN

3.1. Xac dinh cAu tric va dinh danh hep
chit (1)

Hop chat (1) c6 dang bot mau vang, tan tot trong
hé dung méi C:Me (9:1). Séc ky 16p mong giai ly
trong hé dung moi EA:Me (9:1) cho mot vét tron co
gia tri Ry = 0,58.

Ph6 *H-NMR (600 MHz, DMSO-ds, 31 ppm, J
Hz) cua hop chat (1) cho thay:

Sau tin hiéu proton nhoém olefine (=CH-), trong
d6 c6 hai miii ghép ortho véi 8y lan luogt 1a: 54 8,06
(2H; d; J = 6,6 Hz) va 81 6,93 (2H; d; J = 6,6 Hz)
cho thay 4 proton nay cung nam trén mot vong thom
va dbi xing nhau. Mét tin hiéu tai o4 6,86 (1H; s)
nam trén mot vong thom khéac. Hai tin hiéu proton
ctia nhém methyl (-CHs) ¢ 64 1,60 (3H, s) va dn 1,71
(3H, s). Hai tin hiéu proton nhém methylene (-CH,-
) tai 6n 3,23 (2H; m) va 3,44 (2H; m).

Ngoai ra, nam tin hi¢u proton nhém oxymethine
(>CH-0) trong vung dn 3,03 — 3,32 mét tin hiéu
oxymethylene tai vung én 3,73 (2H, dd, J; = 10,2
Hz, J, = 5,4 Hz); cung tin hi¢u miii doi tai oy 5,03
(1H, d, J = 7,2 Hz) 1a cac tin hiéu dic trung cua
duong hexose, khép véi céu triac duong S
glucopyranose.

O vung tir tredng thip co sy xuét hién cua hai tin
hiéu proton & 64 9,48 (1H; s) va 6y 10,17 (1H; s) du
doan 1a tin hiéu caa proton (-OH) cua phenol, mot
tin hiéu & oy 12,7 (1H; s) du doan 1a tin hiéu cua
proton chelate.

Phd 3C-NMR (150 MHz, DMSO-ds, 8¢ ppm)
v6i phd DEPT cho thdy c6 24 tin hiéu dai dién cho
26 carbon, trong d6 2 tin hiéu carbon bac mét, 2 tin
hiéu carbon bac hai, 11 tin hiéu carbon bac ba va 11
tin hiéu carbon bac bén.

Mot tin hiéu carbon nhéom olefine (=CH-) ¢ 8¢
122,2, mot tin hiéu carbon bac bén mang néi doi
(>C=) ¢ 6¢ 130,9 va tin hiéu nhom methylene (-
CHy-) & 8¢ 21,3 két hop véi 2 tin hiéu carbon nhém
methyl (-CH3) tai 8¢ 17,8; d¢ 25,6. Pay la tin hiéu
dac trung ctia nhom prenyl (-CH2-CH=C-(CHy3)5).

Nam tin hiéu carbon methine (>CH-) lién két véi
nguyén td c6 d6 4m dién manh nhu oxy tai &¢c 100,4;
73,5; 76,8; 69,8; 77,3 va mot tin hiéu carbon cua
nhoém methylene (-CH,-) lién két véi oxy tai dc
60,8, day la nhiing tin hi¢u déc trung cho phan tu
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duong glucose vai carbon anomer tai ¢ 100,4 phu
hop vai dir liéu phd proton. Ngoai ra, can cir vao
hang s ghép cap3J.a= 7,2 Hz ciia proton anomer tai
dn 5,03, proton ¢ vi tri truc va nhém hydroxyl (-OH)
& Vi tri xich dao, xac nhan phan to duong p-D-
glucose.

Ba tin hiéu dai dién cho 5 carbon nhém olefine
(=CH-), trong d6 ¢6 2 tin hiéu c6 cudng do gap doi
tai oc 115,6 (2C); 129,7 (2C) ppm day 1a tin hiéu 2
cip carbon ddi xing nhau. Mot tin hiéu & 8¢ 93,2
thuéc mot vong thom khac. Chin tin hiéu carbon bac
bdn mang ndi doi (=C<) tai 5c 104,5; 111,9; 121,7;
136,0; 147,5; 154,1; 156,8; 159,4; 160,7. Mot tin
hiéu carbon carbonyl (>C=0) tai &¢c 176,2.

Céc dir liéu cua phé 1D-NMR du doan ban du
hop chat (1) thudc khung flavonol va mang hai
nhém thé 1a duong AD-glucose va prenyl.

Xét phd HSQC, su tuong tac gitra tin hi¢u proton
véi carbon ndi tryc tiép véi nhau dugc thé hién trong
Béang 1.

Tin hiéu proton tai 6y 6,86 (1H; s) (H-8) tuong
tac vai tin hiéu carbon tai d¢c 93,2 (C-8) day la tin
hiéu thugc khung flavonol. Tin hiéu proton tai oy
6,93 (2H, d, J = 6,6 Hz) (H-3'; H-5') twong tac voi
tin hiéu carbon tai 6c 115,6 (C-3'; C-5') va tin hiéu
proton tai 64 8,06 (2H, d, J = 6,6 Hz) (H-2'; H-6")
tuong tac vai tin hiéu tai ¢ 129,7 (C-2'; C-6") thugc
khung flavonol, dé nghi 1a kaempferol.

Hai tin hiéu proton nhém methyl (-CHs) & 6n
1,74 (3H, s) (H-5") va 6n 1,61 (3H, s) (H-4") tuong
tac lan luot voi hai tin hiéu carbon tai 8¢ 17,8 (C-
5"); 8¢ 25,6 (C-4"), mot tin hiéu proton nhoém olefine
(=CH-) ¢ on 5,23 (1H, m) (H-2") tuong tac vai
carbon tai 8¢ 122,2 (C-2"), két hop véi 2 tin hiéu
proton tai 8w 3,23 (3H, m); dn 3,44 (m) (H-1") twong
tac vdi tin hiéu carbon tai 6¢ 21,3 (C-1") thuéc nhom
prenyl.

Xét phé HMBC, tin hiéu proton tai dx 1,74 (3H,
s) (H-5") twong tac véi carbon tai cac vi tri d¢ 122,2
(C-2"), 8¢ 130,9 (C-3"), 8¢ 25,6 (C-4"). Bong thoi,
tin hiéu proton tai 64 1,61 (3H, s) (H-4") tuong tac
Vvéi carbon tai cac vi tri 8¢ 17,9 (C- 5"), 6¢ 122,2 (C-
2"), 8¢ 130,9 (C-3"). Ngoai ra, proton tai 6 3,23 (M)
(H-1")y va én 1,74 (3H, s) (H-5") ciing cho tuong tac
véi 6¢ 111,9 (C-6), ching t6 nhém prenyl (-CH.-
CH=C-(CHa),) gin vao khung flavonol tai vi tri
C-6.

Su twong tac ctia tin hiéu proton tai oy 5,23 (1H,
m) (H-2") cua prenyl tuong tac véi carbon anomer
phan tir duong S-D-glucose tai 3¢ 100,4 (C-1"), két
hop véi sy tuong tac cua proton tai 6w 3,19 (2H; m)
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(H-4" thudc duong B-D-glucose) vai tin hiéu carbon
tai 8¢ 122,2 (C-2") ctia prenyl. Ngoai ra, khong thy
duoc su tuong tac nao khac cua cac tin hiéu dwong,
nén co thé két luan rang phan tir dwong B-D-glucose
gan vao vi tri k& can véi nhém prenyl va bi prenyl
tao chudng ngai lap thé véi khung flavonol, vay
duong S-D-glucose s& ndi O-glycoside vai khung
flavonol tai vi tri C-7.

Tin hiéu proton tai oy 6,86 (1H, s) (H-8) twong
tac vai carbon tai cac vi tri 6¢ 154,1 (C-9), ¢ 111,9
(C-6), 8¢ 104,5 (C-10), ¢ 160,7 (C-7).
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Tin hiéu proton tai &4 8,06 (2H, d, 6,6 Hz) (H-2',
H-6') tuong tac vai carbon tai cac vi tri 8¢ 147,5 (C-
4", 5¢ 159,4 (C-2).

Tin hiéu proton tai 64 6,94 (2H, d, J = 6,6 Hz)
(H-3', H-5") tuong tac véi carbon tai cac vi tri 6¢
121,7 (C-1"), 8¢ 159,4 (C-2).

Tién hanh 1ap bang so sanh dit liéu pho (Bang 1)
dé dinh danh hop chat (1). Hop chat dwoc chon ¢
nhitng dir liéu NMR phu hop bién luan trén 1a 6-(y,y-
Dimethylallyl) kaempferol 7-O-f4-D-glucoside.

Bang 1. So sanh dir ligu pho NMR cia hep chat (1) va 6-(p,y-Dimethylallyl)kaempferol 7-O-f-D-

glucoside & (ppm)

Hop chit (1)

6-(y,y-Dimethylallyl)kaempferol 7-O-g-D-glucoside

Vitri C (600 MHz, DMSO-ds) (400 MHz, Methanol-ds)

dc  6u (s0 H, dang miii, J Hz) dc n (s6 H, dang miii, J Hz)
2 159,4 - 160,6 -
3 136,0 - 137,5 -
4 176,2 - 177,5 .
5 156,8 - 158,5 -
6 111,9 - 114,0 -
7 160,7 - 162,2 -
8 93,2 6,86 (1H, s) 94,2 6,81 (1H, s)
9 154,1 - 155,9 -
1 104,5 - 106,0 -
1 121,7 - 123,7 -
2' 129,7 8,06 (2H, d, 6,6) 130,9 8,11 (d, 8,6)
3 115,6 6,93 (2H, d, 6.6) 116,3 6,89 (d, 8,6)
4 147,5 - 148,6 -
5' 115,6 6,93 (2H, d, 6,6) 116,3 6,89 (d, 8,6)
6' 129,7 8,06 (2H, d, 6,6) 130,9 8,11 (d, 8,6)
1" 21,3 3,23 (m); 3,44 (m) 22,4 3,43 (m); 3,34 (m)
2" 122,2 5,23 (m) 122,5 5,26 (brt, 7,1)
3" 130,9 - 132,2 -
4" 25,6 1,61 (3H, s) 25,9 1,64 (s)
5" 17,8 1,74 (3H, s) 18,1 1,79 (s)
™ 100,4 5,03 (1H, d; 7,2) 101,7 5,1 (d, 7,0)
2" 73,5 3,32 (1H, m) 75,0 3,55 (t, 9,2)
3" 76,8 3,31 (1H, m) 78,3 3,51 (t, 8,3)
4 69,8 3,19 (1H, m) 714 3,40 (t, 9,1)
5" 77,3 3,31 (1H, m) 78,4 3,51 (m)
6" 60,8 3,73 (2H, dd, 10,2, 5,4) 62,2 3,95 (brd, 11,9); 3,71 (dd, 11,9, 6,1)

Théng qua bang so sanh dit liéu phd caa hop chét
(1) va hop chit 6-(y,y-dimethylallyl)kaempferol 7-
0-p-p-glucoside, (Bang 1), so liéu kha tuong hop
v6i nhau (dung méi ghi pho khac biét), hop chat (1)
dugc nhan danh 1a 6-(y,y-dimethylallyl) kaempferol
7-0-p-D-glucoside, ¢6 cau triic hoa hoc nhu Hinh 1.

HO—6"
4" 5.0
HoO~—7x0

> 27OH

Hinh 1. Céu tric ho4 hoc caa hep chit (1) 6-
(y,y-Dimethylallyl)kaempferol 7-O-g-D-glucoside
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3.2. Xac dinh cu tric hop chit (2)

Hop chét (2) dang tinh thé khong mau, tan trong
hé dung mé6i C:Me (9:1), khi giai ly ban méng trong
hé dung moi EA:Me (9:1) cho vét duy nhat mau do
véi thude hién hinh vaniline trong H,SO4, Ri= 0, 4,
hap thu UV 254 nm.

Pho H-NMR (600 MHz, DMSO-ds, &+ ppm, J
Hz) cua 2 cho thay cac tin hiéu trong ving tir truong
cao va trung binh: Hai tin hiéu dai dién cho proton
nhém methyl (-CHs) tai 641,60 (3H, s) va 1,71 (3H,
S) ppm. Mot tin hiéu dai dién cho proton nhom
methyl (-CHs) lién két véi nguyén t6 c6 d6 4m dién
manh nhu oxy tai 64 3,62 ppm (3H, s) du doan la
nhém methoxy (-OCHjz). M6t tin hiéu proton nhom
methylene (-CH.) tai én 5,28 ppm (1H, d, J = 5,4
Hz).

Céac tin hi¢u dai dién cho proton thudc vong
thom, dua trén hai miii d6i ghép cap voi nhau lan

Tap 58, S6 chuyén dé: Khoa hoc tur nhién (2022)(2): 200-208

luot 1a 64 7,32 ppm (2H, d, J =9); 6,79 ppm (2H, d,
J = 9). Cho thiy 4 proton nay ciing nam trén mot
vong thom va déi xtng nhau. Mot tin hiéu tai 816,21
ppm (1H, s) 1a proton thudc mot vong thom khac. O
ving tir truong thip c6 mot tin hiéu proton & 12,02
ppm (1H, s) du doan 1a cua proton chelate. Dy la
tin hiéu dién hinh cho khung hop chét flavonol.

Phd 13C-NMR két hop véi phé DEPT (150 Hz,
DMSO-ds) cho thay c¢6 25 tin hiéu, dai dién cho 27
carbon, gom 3 tin hiéu carbon bac mét, 2 tin hiéu
carbon bac hai, 11 tin hiéu carbon bac ba va 9 tin
hi¢u carbon bac bén. C6 hai tin hi¢u carbon nhom
methyl (-CHs) tai 8¢ 17,8 va 25,6 pp, dong thoi co
mot tin hiéu carbon methylene (-CH»-) tai 6¢ 21,0
ppm, mét tin hiéu carbon nhom olefin (=CH-) tai dc
122,5 ppm cung v6i mot tin hiéu carbon bac bén
(>C<) tai 8¢ 130,6 ppm, nén du doan ton tai nhom
prenyl (-CH2-CH=C—(CHjs),).

Béng 2. So sanh dix liéu phé NMR cua hgp chét (2) va 6-(y,y-Dimethylallyl)dihydrokaempferol 7-0O-g-

D-glucoside & (ppm)

Hop chit (2)

6-

(y,y-Dimethylallyl)dihydrokaempferol 7-O-$-D-

Vitri C (600 MHz, DMSO-ds) glucoside (400 MHz, Acetone-ds)

oc n (s6 H, dang miii, J Hz) dc n (s0 H, dang miii, J Hz)
2 83,2 - 84,5 5,11 (d, 11,7)
3 718 - 73,3 4,70 (dd, 4,2; 11,7)
4 199,1 - 199,2 -
5 160,6 - 160,9 -
6 109,9 - 111,4 -
7 163,2 - 164,6 -
8 94,1 6,21 (s) 95,2 6,30 (s)
9 159,5 - 162,0 -
10 101,8 - 102,7 -
1 127,5 - 129,0 -
2 129,6 7,31 (2H, d, 9) 130,3 7,43 (d, 8,5)
3’ 115,1 6,79 (2H, d, 9) 115,9 6,91 (d, 8,5)
4 157,9 - 158,9 -
5 115,1 6,79 (2H, d, 9) 115,9 6,91 (d, 8,5)
6' 129,6 7,31 (2H, d, 9) 130,3 7,43 (d, 8,5)
1" 21,0 - 21,8 3,41 (dd, 14,0; 7,6); 3,25 (dd, 14,0; 7,6)
2" 1225 5,28 (1H, d, 5,4) 1235 5,28 (br t, 7,3)
3 130,6 - 1314 -
4" 25,6 1,60 (3H, s) 25,8 1,64 (s)
5" 17,8 1,71 (3H, 9) 17,9 1,77 (s)
1" 100,1 4,9 (1H, d, 7,8) 101,4 5,08 (d, 7,5)
2" 74,0 - 74,6 3,57 (m)
3" 77,4 - 78,0 3,55 (m)
4" 69,7 - 71,1 3,78 (m)
5" 77,2 - 77,8 3,59 (m)
6" 61,3 - 62,5 3,87 (m); 3,69 (M)
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Trong hop chat (2) ¢6 tin hiéu tai 8¢ 51,6 ppm du
doan 1a cta carbon nhém methoxy (-OCHj).

Khung flavonol duoc thé hién qua cac carbon
(=CH-) cuia vong thom ¢ vung tir truong trung binh
tai 8¢ 94,1;115,1 (2C); 129,6 (2C) ppm,; bay tin hi¢u
carbon tir cip (>C<) ctia vong thom trong d6 co bbn
tin hiéu carbon lién két véi nguyén td c6 do am dién
manh nhu oxy tai 8¢ 157,9; 159,5; 160,6; 163,2 ppm
va mot tin hiéu khong lién két véi oxy tai 8¢ 101,8
ppm; mét tin hiéu carbon carbonyl (>C=0) tai 6c
199,1 ppm. Nhung v6i sy hién dién dong thoi cua 2
carbon oxymethine (>CH-0O) tai d¢c 71,8; 83,2 ppm
c6 thé du doan hop chat (2) thuéc khung
dihydroflavonol.

Niam tin hiéu carbon nhém oxymethine (>CH-O)
lién két v6i nguyén té c6 ¢ am dién manh nhu oxy
tai 6¢ 100,1; 74,0; 77,4; 69,7; 77,2 ppm va mdt tin
hiéu carbon cta nhom oxymethylene (-CH,-O) tai
dc 61,3 ppm la nhiing tin hi¢u dac trung cho phan ti
duong glucose vai carbon anomer tai 6¢ 100,1 ppm.
Ngoai ra, can cir vao hang s6 ghép cap 3Ja.a= 7,8 Hz
cua proton anomer tai 6y 4,9 ppm (1H, d,7,8) cho
thdy proton & vi tri truc va nhom hydroxy (-OH) &
vi tri xich dao, du doan la phan t& duong p-D-
glucose.

Hop chit so sanh duoc chon ¢ dit liéu phd NMR
phu hop wv&i biégn ludn trén la  6-p,p-
Dimethylallyldihyrokaempferol 7-O-$-D-glucoside.
Tir nhitng phan tich trén két hop so sanh chat da
cong bd, (Bang 2), nhin chung cac dit liéu phd twong
hop véi nhau, c6 thé xac dinh cau triic hop chét (2).

Thong qua Bang 2 ¢6 thé thiy dugc cac tin hiéu
ctia hai hop chat hoan toan tring khép véi nhau. Tuy
nhién, hop chit (2) c6 thém 1 tin hiéu nhém
methoxy (-OCHs) 8¢ 51,6 ppm va khong thay xuét
hién tin hiéu proton nhom hydroxyl (-OH) phenol
nao khac ngoai trir proton chelate nén dy doan nhom
methoxy s& gan tai C4' 1 céu trac cua hop chét (2)
hoan chinh.

Tién hanh do do quay cuc [a]3! cia hop chat (2)
cho két qua [a]3%: +14° (¢ 0,1, MeOH). V& tinh phan
cuc quang hoc, hop chit so sanh 6-p,y-
Dimethylallyldihydrokaempferol 7-O-p-D-
glucoside c6 d6 quay cuc [a]?: -18 (c 0,1, MeOH)

& dang 1ap thé 1a (2R,3R), nén hqp chét (2) dugc dé
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nghi 1a dbi phan cua chat so, cdu dang lap thé
(25,39).

Vi vy, dé& nghi cau tric cia hop chat (2) 1a

(2S,39) 4’-Methoxy-6-y,y-
dimethylallyldihydrokaempferol 7-O-f-D-
glucoside.
HO—6" 4 OCHj
0}
o 0 ;

OH

Hinh 2. Céng thirc ciu tao 1ap thé ciia hop chit (2)

3.3. Két gua thir hoat tinh khang vi sinh vat
kiém dinh

Hiéu qua trc ché cac chung vi sinh vat kiém dinh
duoc trinh bay ¢ Bang 3.

Két qua cho thay ca hai mau déu thé hién hoat
tinh khang khuan tot ddi véi cac chung vi khuan
Gram (+), chua tot V6i cac chung Gram (-) va khong
c6 kha nang khang nam. Nhu cac mau thir khac, gia
tri khang khuan van con thip hon so vdi chét doi
chiing thuong mai la Ampicillin.

Trong d6, hop chat (1) diét tu cau khuan S.
aureus rat tot véi ICso = 61,47+0,67 pg/mL cao hon
hop chit (2) gip 3,2 lan Vvéi ICs = 194,6+5,38
pg/mL. Sy chénh 1éch nay lién quan dén su khac
nhau vé cau tric caa hop chét (1) va (2). Cac nhom
phenol trong flavonoid quy dinh hoat tinh khang
khuan va hoat tinh nay ting 1én khi flavonoid ¢
nhiéu nhom phenol. Hop chit (1) 1a flavonol nén
khang khuan tbt, con & hop chét (2) 1a hop chat
flavan it nhém phenol hon va nhom phenol tai C-4'
da bi thay thé bang nhom methoxy nén cho hoat tinh
khang khuén kém hon so véi hop chét (1) (Huong,
2017).

Diéu nay cho thay hop chat (1) co tiém nang
duoc sir dung nhu chat bé trg dé phéi hop vai nhiéu
loai khang sinh khac dung diéu tri cac chung lién
quan dén Staphylococcus aureus. Bén canh do, cd
hai hop chét (1) va hop chat (2) ciing thé hién kha
ning khang chiing vi khuan B. subtilis nhung & nong
d6 16n hon 256 pg/mL.



Tap chi Khoa hoc Trirong Pai hoc Can Tho Tap 58, S6 chuyén dé: Khoa hoc tur nhién (2022)(2): 200-208

Bang 3. Hoat tinh khang vi sinh vat va nam kiém dinh cia hep chét (1) va hop chit (2)

Tén miu Giatri % e ché cac chiing vi khudn Gram % tre ché cac chiing vi khuén Nam
(ng/mL) ) Gram (-)
S.aureus B.subtilis L. fermentum S.enterica E.coli P. aeruginosa C. albican
Hop chat 256 73 27 17 3 2 1 0
1) 64 52,5 19 0 0 0 0 0
16 5 0 0 0 0 0 0
4 0 0 0 0 0 0 0
1Cs0 61,47+0,67 >256 >256 >256  >256 >256 >256
MIC >256 >256 >256 >256  >256 >256 >256
Hop chat 256 66,5 37 20 8 2 0 0
(2) 64 15 30 3 5 0 0 0
16 3 16 0 0 0 0 0
4 0 0 0 0 0 0 0
1Cs0 194,6+5,38 >256 >256 >256  >256 >256 >256
MIC >256 >256 >256 >256 >256 >256 >256
Ampicillin 1Cs0 0,02+0,005 3,62+0,15 1,03+£0,07
MIC 0,125+0,0 32+0,0 32+0,0
3.4. Ket qua thir hoat tinh gy dgc té bao Két qua thir nghiém 1a hop chat (1) khong thé
O ndng d6 mau thir 256 ug/mL, phan trim wc hién hoat tinh & muc néng d6 tng dung, hop chat

ché dong té bao ung thu vit MCF-7 cua hop chat (2) (2) wc ché tot dbi vai ca hai dong té bao ung thur, xéc
cao hon hop chat (1) gip 2,2 lan, ciing nhu gip 2,3 dinh duoc cac gia tri 1C50 lan luot 1a 152,0048,5
I4n d6i véi té bao ung thu phbi A549; con & ndng do pg/mL (d6i véi té bao ung thu va MCF7) va
nhé (64 pg/mL) hop chét (1) khong thé hi¢n hoat 245,13+12,6 pg/mL (dbi véi dong té bao ung thu

tinh ddi v6i ca hai dong té bao. phdi A549).
Béang 4. Gia tri trung binh phan trim (%) @c ché dong té bao ung thw vii MCF7 va ung thw phdi A549
Giatri  Phan trim rc ché dong té bao ung Phin trim irc ché dong té bio ung
Tén miu  (pg/mL) thw vii MCF7 (%) theo ndng d thu phdi A549 (%) theo ndng dd
(ng/mL) (ng/mL)
256 28 23
64 0 0
Hop chét 16 0 0
1) 4 0 0
I1Cs >256 >256
256 63 53
64 39 0
Hop chét 16 0 0
O] 4 0 0
ICso 152,00+8,5 245,13+12,6

= 11,66 + 0,42 pg/mL va té bao ung thu biéu mod
phé quan phoi (Chago-K1) véi ICso = 12,32 + 0,73
png/mL va nghién ctru ciia Rho et al. (2011) cho thay
hop chat Kaempferol khéng cho hoat tinh gay doc
té bao.

Nguyén nhén tc ché té bao ung thu troi hon c6
nhiéu 1y do tuy thuc nhom chat, khong thé chi du
do4an mot chiéu, ma can xét trén téng thé véi nhiéu
khia canh. Tuy vdy, gia thuyét kha ning khang ung
thu cia hop chit (2) co thé lién quan dén khung
dihydrokaempferol. Theo cong b tir nghién ciru cua 4. KET LUAN
Chunhakant & Chaicharoenpong (2019) hop chat
(+)-dihydrokaempferol c6 hoat tinh gay doc té bao
manh ¢ té bao ung thu biéu mo vi (BT474) véi ICsp

Hai hop chat phan 1ap dwoc t cao
dichloromethane cua nhi hoa mai vang Ochna
integerrima L. va dinh danh 1a 6-(y,y-
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dimethylallyl)kaempferol 7-O-p-D-glucoside (1) va
(2S, 39) 4’-methoxy-6-y,y-
dimethylallyldihydrokaempferol 7-O-4-D-glucoside
(2). Ca hai thé hién kha nang khang khuan t6t voi
chung khuan Gram duong Staphylococcus aureus
hop chat (1) diét khuan manh hon véi ICso =
61,47+0,67 pg/mL, bén canh d6, hop chat (2) c6
ICso 194,6+5,38 pug/mL. Hon nira hop chét (2) thé
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