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TOM TAT

Chuéi co don cé tén khoa hoc la Ensete glaucum (Roxb.) Cheesman thudc ho Chudi (Musaceae).
Trong dan gian, cay Chudi co6 don dugc st dung diéu trj sung tdy, dau khép, mét moi, soi than,
réi loan tiéu héa, ha dudng huyét. Cac nghién ctu trudc day vé thanh phén héa hoc da chi ra
rang qua Chudi co6 don chin & Thai Lan chtra nhiéu hgp chat flavonoid va polyphenol. Van con
rat it nghién ctu vé thanh phéan hoa hoc va hoat tinh sinh hoc clia hat Chudi c6 don. Nghién
ctu sang loc cac dugc liéu Viet Nam co tac dung ha acid uric mau theo co ché Uc ché en-
zyme xanthine oxidase da phat hién cao MeOH toan phan ctia hat Chudi c6 don c6 hoat tinh
Uc ché enzyme xanthine oxidase tiém nang vai gia trj ICsq 1a 83,44 ug/mL. Do d6, dé lam ré hon
vé thanh phan hoa hoc va kha nang Uc ché enzyme xanthine oxidase cla loai cay nay, nghién
ctu nay da tién hanh phan lap cadc hop chat t&r cao EtOAc clia hat Chudi co6 don. Bang cac
phuong phép sdc ky cot pha thusng két hop véi cac phuong phap phé nghiém hién dai da
phén lap dugc 6 hop chét 1a (-)-(25)-naringenin (1), (+)-5,7,3,5'-tetrahydroxyflavanone (2), tax-
ifolin (3), nobiletin (4), (+)-B,4,4'-trinydroxy-3,3’-dimethoxydihydrochalcone (5) va (+)-(2R)-1-[11-
(ferulyloxy)undecanoyl)lglycerol (6). Ca 6 hop chat déu la cac hgp chat lan dau dugc bao cao trong
chi Ensete. Cac hgp chat déu dugc danh gia tac dung ha acid uric mau théng qua co ché tc ché
enzyme xanthine oxidase, trong dé cac hgp chat 1-3 cé hoat tinh trung binh véi ICsg lan luct la

90,6,81,0 va 69,5 uM.

Tuw khoa: Chudi c6 don, ho Chudi, flavonoid, polyphenol, xanthine oxidase

MG PAU

Chudi c6 don hay con goi la Chudi chan voi, Chudi
md cdi, c6 tén khoa hoc la Ensete glaucum (Roxb.)
Cheesman thudc ho Chudi (Musaceae). Chudi co
don la cay thao don tinh, khdéng phan sinh, than cao
khoang 3,5-4,0 m, thin va hoa c¢6 mau xanh luc nhat.
Céy sinh truéng don doc, khdong phat sinh chéi con
va chi nhan giéng ty nhién qua hoa rung ndy mim.
Hat c6 kich thudc rat 16n, 16n nhét trong ho Chudi;
méi qua chi chtia 3-5 hat. O Viét Nam, cdy Chudi c6
don phan b6 tai cac tinh Ninh Thuén, Binh Phudc,
bik Lk, Kontum, Lam Pong, Quang Nam... 1 Trong
y hoc ¢8 truyén, cac bo phan khic nhau ctia cay Chuéi
c6 don dugc sti dung diéu tri sung tdy, dau khép, mét
moi, soi than, rdi loan tiéu héa. Hat va than con c6
téc dung ha dudng huyét, chéng co giat. >~

Céc nghién ctu trudc day vé thanh phin héa hoc da
chi ra réng qua Chudi c6 don chin & Thai Lan chda
nhiéu hgp chit flavonoid va polyphenol.” Nhya than
céy Chudi c6 don ciing dugc ghi nhén la chia nhiéu
nhom hgp chit quan trong nhu amino acid, flavonoid,
polyphenol, alkaloid, saponin, tannin va terpenoid. °

Tai Viét Nam, céc két qua nghién ctiu gan day cho thay
hat Chuéi c6 don c6 tac dung ha glucose mau thong
qua tic ché or-glucosidase, PTP1B va hoat héa AMPK.
Cho dén nay, cac nghién ctiu vé€ thanh phén héa hoc
ctia hat Chué6i c6 don van con han ché va chua tim
thdy bao cdo nao vé kha ning tc ché enzyme xan-
thine oxidase (XO) cuia loai nay. Qua qua trinh sang
loc céc dugc liéu Viét Nam c6 tac dung ha acid uric
méu theo co ché tic ché enzyme XO, nhom nghién
ctiu cta ching toi phat hién cao MeOH toan phéin
ctia hat Chudi c6 don ¢6 hoat tinh tic ché enzyme XO
manh véi gia tri ICsq 1a 83,44 pg/mL. Do d6, d€ lam
rd hon vé thanh phan héa hoc va kha nang tc ché
enzyme XO cla loai cdy nay ching t6i da tién hanh
phén 1ap cac hop chit tit cao EtOAc ctia hat Chu6i c6
don. Béng cac phuong phap sic ky cot pha thudng
két hop véi cac phuong phap phé nghiém hién dai,
ching t6i da phan lap dugc 6 hgp chit 1a (-)-(25)-
naringenin (1), (+)-5,7,3',5'-tetrahydroxyflavanone
(2), taxifolin (3), nobiletin (4), (+)—[i,4,4’—trihydroxy—
3,3’-dimethoxydihydrochalcone (5) va (+)-(25)-1-
[11-(ferulyloxy)undecanoyl)]glycerol (6).
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VAT LIEU VA PHUONG PHAP

Péi tuong nghién cuu

Hat Chuoi ¢6 don dugc thu hai tai tinh Binh Phudc,
Viét Nam vao thang 5 nam 2020. Mau thuc vét tuoi
dugc dinh danh bai Cao Ngoc Giang tai Trung tam
Nghién ctiu Sdm va Dugc liéu, Thanh phé H6 Chi
Minh, Viét Nam va dugc luu gili tai B mon Hoéa
Dugc, Khoa Hoéa hoc, Trudng Dai hoc Khoa hoc tu
nhién, PHQG-HCM (MCD-8039).

Héa chat va thiét bj

Méy phé cong hudng tit hat nhan Bruker-500 MHz
v6i dung moi CDCl3, CD3COCD3va CD30D; May
LC-MS (Waters ACQUITY Premier SQ Detector 2);
Mdy HR-ESI-MS (Xevo G2-XS Quadrupole Time-of-
Flight Mass spectrometer); silica gel pha thudng 60-
200 pum ti Scharlau, T4y Ban Nha; ban mdng silica
gel pha thuong 60F;s4 tii Merck, Ptic va cac dung moi
n-hexane, chloroform, ethyl acetate, methanol v6i do
tinh khiét > 99%. Nap, HPOy4, NaH, POy, xanthine ox-
idase (XO, 25 Units) va xanthine (> 99,5%) tli Sigma
Aldrich, Btc; HCI (37%) tit Merck, Duc.

Ly trich, diéu ché€ mau cao va phan lap hop
chat

Mau hat Chuoi c6 don kho (14,5 kg) dugc xay nho,
sau d6 tién hanh chiét Soxhlet 1an lugt véi cic dung
modi c6 do phéan cuc tang dan n-hexane, ethyl acetate
(EtOAc) va methanol (MeOH) thu dugc cac dich chiét
tuong ting. Dich trich vita thu dugc mang di c6 quay
ap sudt kém thu dugc cao tuong ting 1a cao n-hexane
(81,5 g), EtOAc (84,5 g) va MeOH phén doan (495,0
g). Tién hanh sic ky ban mong céc cao phan doan
nay, hién vét hip thu tai ving UV 254 nm va 1én mau
béng thudc thit HySO4 20% cho thy cao EtOAc tach
tot nhit nén dugc chon dé tiép tuc dé€ tién hanh diéu
ché céc cao phin doan. Cao EtOAc (84,5 g) dugc tién
hanh sic ky cot silica gel pha thudng bang hé dung
ttt 0-100% acetone thu dugc 23 cao phan doan ky hiéu
lan lugt 13 A (5,8 g), B (9,1 g), C (0,8 g), D (1,2 g),
E (149, F(04g),G (37g,H(1,3g),1(08g),]
(1,2g),K(1,3g),L(25g,M(1,9g),N(1,6g),0
(6,0 ), P (3,28), Q(0,52), R (0,3g), $ (0,8¢), T (2,6
2), U (1,58), V (14,6 g) va W (6,6 g). Phan doan G
(3,7 g) dugc tién hanh sic ki cdt silica gel pha thudng
v6i hé dung moi n-hexane:acetone theo tilé¢ dung moi
acetone ting din 0-100% thu dugc 7 phan doan gom
G1-G7. Ti phin doan G1 (491,0 mg) tién hanh sac
ki cot silica gel pha thuong véi hé dung méi n-hexane:
EtOAc vé6i ti 1é dung méi EtOAc ting d4n 0-100% thu
dugc hgp chit 4 (3,4 mg). Phan doan H (1,3 g) dugc

tién hanh sac ki cot silica gel pha thuong va giai ly
bang hé dung moi -hexane:acetone véi ti 1é acetone
tang dén tit 0-100% thu dugc 8 phan doan gém H1-
H8. Tu phin doan H5 (32,8 mg) tién hanh sic ki cft
silica gel pha thudng va gii ly bang hé dung moi n-
hexane:acetone véi ti 1é acetone ting dén tit 0-100%
thu dugc hop chit 1 (7,3 mg) va hgp chit 6 (6,1 mg).
Phéan doan J (1,2 g) dugc tién hanh sac ki cot silica gel
pha thudng véi hé dung mo6i CHCl3:MeOH véi ti 1é
dung moéi MeOH tang dan 0-100% thu dugc 5 phin
doan gém J1-J5. Tl phan doan J4 (697,6 mg), tién
hanh sic ki cot silica gel pha thudng véi hé dung moi
CHCI3:EtOAc véi ti 1é dung moi EtOAc tang dan 0-
100% thu dugc hgp chat 2 (3,7 mg). Phin doan K (1,3
g) dugc tién hanh sic ki ct silica gel pha thudng va gi-
ai ly bing hé dung mo6i CHCl3:MeOH véi ti 1é MeOH
tang dén tti 0-100% thu dugc 14 phan doan gom K1-
K14. Tu phan doan K4 (12,7 mg), tién hanh sic ki
ban mong diéu ché pha thudng trong dung mai giai
ly CHCl3:EtOAc (7:3) thu dugc hgp chidt 5 (4,9 mg).
Phéan doan L (2,5 g) dugc tién hanh sic ky ct silica gel
pha thuong va giai ly véi hé dung moéi CHCl3:MeOH
v6i ti 1é MeOH tang dén tit 0-100% thu dugc 8 phan
doan gém L1-L8. Tl phan doan L5 (317,8 mg), tién
hanh sic ky cot silica gel pha thudng va gidi ly v6i hé
dung moéi CHClj:acetone vdi ti 1é acetone tang dan tit
0-100% thu dugc hgp chit 3 (3,5 mg).

Quy trinh thir hoat tinh ttc ché enzyme XO

Quy trinh thti hoat tinh tic ché enzyme XO dugc thuc
hién nhu sau: méau thtt nghiém dugc hoa tan trong
dém phosphate pH = 7,5 va DMSO v6itilé (97:3, v/v),
sau d6 mau dugc pha loang thanh cdc néng dé thu
nghiém béng dung dich d¢m. Dung dich mau dugc
thém 50 uL enzyme XO 0.05 U/mL va G trong 15 phut
tai nhiét d6 phong. Dung dich sau @, thém ti€p 450
UL dung dich nén xanthine 150 uM, lic déu dung
dich va u trong 30 phut tai nhiét d phong. Sau do,
thém tié€p 100 uL dung dich HCI 1M, lac déu dung
dich r6i do quang tai budc séng 293 nm. Allopurinol
dugc stt dung lam chit déi chiing duong. Méi mau
dugc khao sat & 4 nong d6 (100, 50, 25 va 10 ug/mL
ddi véi cao chiét va uM dai véi hgp chét tinh khiét),
mobi ndng do dugc lap lai ba 1an. O méi ndng do, mot
mau tring (blank) dugc chuén bi tuong ty mau thu
nhung thay dung dich enzyme bang dung dich dém
phosphate. Mau chiing (control) dugc chuén bi bing
céch thay dung dich mau bing dung dich dém phos-
phate. Phén trdm tc ché (1%) tai méi néng do dugc
tinh theo cong thic sau:

__Acontrol — Asample

1(%) x100%

Acontrol
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Trong d6 A ppiror 12 gid tri mat do quang cta dung
dich khoéng chita méu khao st, Aggnpie 12 gid tri mét
dd quang cta dung dich chtia mau khao sat. Tién
hanh vé mot dudng thing y = ax + b hodc dudng cong
y=alnx + b qua tit ca cdc diém (v6i y 1a phan trim
tc ché va x la ndng d¢ chit tic ché). Tu do, véi 2 hé
s6 avab da biét, thé gid tri y = 50% vao phuong trinh,
tinh dugc gia tri x la n6ng d6 ctia miu khdao sat ma tai
d6 c6 kha nang tc ché dugc 50% enzyme va dugc ky
hiéu la IC50-

Tat ca cac thi nghiém dugc thuyc hién l3p lai 3 lan.
Phén tich théng ké va xti Iy s6 liéu dugc thuc hién
bang phan mém chuyén dung R (phién ban 4.4.1). Gid
tri ICsp dugc xdc dinh thong qua moé hinh héi quy
tuyén tinh logarit biéu dién md&i quan hé gitta phan
trdm tic ché va nong d6 chit tic ché. St dung phuong
phédp phén tich phuong sai mét chiéu (ANOVA), két
qua dugc tinh dua trén gid tri trung binh véi do 1éch
chuén (p < 0,05) cho théy y nghia thong ké.

KET QUA VA THAO LUAN

Xac dinh cau tric cac hop chat dugc phan
lap

TU cédc phan doan G, H, J, K, L ctia cao EtOAc
hat Chu6i c6 don, sau hgp chit da dugc phan
lap. Tién hanh phéin tich di liéu phd két hgp
so sanh véi céac tai liéu tham khédo da xdc dinh
cdu truc cac hgp chéit nay gém (-)-(2S)-naringenin
(1), (+)-5,7,3',5'-tetrahydroxyflavanone (2), taxi-
folin (3), nobiletin (4), (+)-B,4,4'-trihydroxy-3,3'-
dimethoxydihydrochalcone (5) va (+)-(2R)-1-[11-
(ferulyloxy)undecanoyl)]glycerol (6) (Hinh 1).

Hop chét 1 ¢6 dang bot mau vang, tan t6t trong dung
modi acetone. Phén tich di liéu phd ESI-MS ctia hgp
chat 1 cho thdy c6 tin hiéu ctia mii ion gid phan
th [M+H] ™ tai m/z 273,08 so sdnh véi ly thuyét c6
m/z 273,08; cho phép xac nhan cong thic phén tu la
Ci5H120s. Phd '"H-NMR cia hop chit 1 cho thiy
¢6 sy xudt hién tin hiéu ctia 2 proton thom ghép meta
(8 5,95 (1H, d, ] = 2,2 Hz), H-6] va [8y 5,94 (1H, d,
J = 2,2 Hz), H-8]; 2 cép proton thom ghép ortho [0
7,37 (2H, d, ] = 8,6 Hz), H-2'/6'] va [8y 6,88 (2H, d,
J = 8,6 Hz), H-3'/5']; 1 nhém oxymethine [§y 5,43
(1H, dd, ] = 12,9 va 3,0 Hz), H-2]; 1 nhém methy-
lene [0y 3,17 (1H, dd, ] = 17,1 va 12,9 Hz), H-3] va
[0m 2,72 (1H, dd, J = 17,1 va 3,0 Hz), H-3]. Ngoai ra,
con ¢6 tin hiéu ctia 1 nhém hydroxyl kiém néi [0y
12.15 (1H, s), 5-OH] (Bang 1). Ph8 '3C-NMR ciia
hop chit 1 cho thdy tin hiéu ctia 15 carbon. Trong
d6 c6 tin hiéu ctia 1 carbon carbonyl ctia nhém ke-
tone [8¢ 197,2; C-4]; 4 carbon thom mang oxygen
[5¢ 165,2; C-5], [8¢ 167,7; C-7], [8c 164,3; C-8a]

va [6¢ 158,9; C-4']; 2 carbon thom mang nhém thé
[6¢ 103,0; C-4a] va [8¢ 130,6; C-1']; 6 carbon thom
methine [6¢ 95,9; C-6], [6¢ 96,8; C-8], [6¢ 128,9;
C-2//6'] va [8¢ 116,2; C-3//5']; 1 carbon oxymethine
[6¢ 79,9; C-2] va 1 carbon methylene [§¢ 43,4; C-3]
(Bang 1). T cac dit liéu phd trén cho thdy hop chét
1 cdu truc ctia mot flavanone véi 3 nhém hydroxyl.
Tién hanh tra ctu tai liéu tham khéo, so sanh dii liéu
ph6 NMR, két hgp do trién quang ké ctia hgp chit 1
thu dugc gid tri [a]p = -25,1 (c 0,06; MeOH) so vé6i
hop chit (-)-(25)-naringenin®’ cho théy cé sy tuong
dodng. Vay céu truc ctia hgp chat 1 duge dé nghila (-)-
(2S)-naringenin. Hgp chét nay lan d4u tién dugc tim
thdy trong chi Ensete.

Hop chdt 2 c6 dang bot mau vang, tan tot trong dung
moi acetone. Phén tich di liéu phd ESI-MS ctia hgp
chét 2 cho thdy c6 tin hiéu ctia mii ion gid phan
ti [M+H]™ tai m/z 289,07 so sanh véi ly thuyét c6
m/z 289,07; cho phép xdc nhan cong thiic phén ti 1a
Ci5H1206. Phd 'H-NMR ctia hop chat 2 cho théy sy
xudt hién tin hiéu cta 2 proton thom ghép meta [Sy
594 (1H, d, J = 2,2 Hz), H-6] va [8y 5,96 (1H, d,]
= 2,2 Hz), H-8]; 3 proton thom ghép meta [0y 6,87
(1H,s), H-2'], [8 7,03 (1H, 5), H-4'] va [8 y 6,87 (1H,
5), H-6']; 1 nhém oxymethine [8y 5,39 (1H, dd, ] =
12,7 va 3,1 Hz), H-2]; 1 nhém methylene [dy 3,13
(1H, dd, ] = 17,1 va 12,7 Hz), H-3] va [8y 2,72 (1H,
dd, ] =17,1 va 3,1 Hz), H-3] cung v6i 1 nhém hy-
droxyl kiém néi [8y 12,18 (1H, s), 5-OH] (Bang 1).
Phé '3C-NMR ctia hop chit 2 cho thdy su hién dién
cta 15 carbon, Trong dé c6 1 carbon carbonyl ctia
nhém ketone [¢ 197,2; C-4]; 5 carbon thom mang
oxygen [8¢ 165,3; C-5], [O¢ 167,55 C-7], [6¢ 164,4;
C-8a), [8¢ 146,1; C-3'] va [8¢ 146,5; C-5]; 2 car-
bon thom mang nhém thé [d¢ 103,3; C-4a] va [8¢
131,6; C-1']; 5 carbon thom methine [5¢ 96,8; C-6],
[Sc 95,9; C-8], [8¢ 116,1; C-2'], [8¢ 114,8; C-4'] va
[6¢ 119,2; C-6']; 1 carbon oxymethine [§¢ 80,0; C-
2] va 1 carbon methylene [6¢ 43,6; C-3] (Bang 1).
Tu céc dit liéu phd trén cho thdy hop chit 2 ¢6 ciu
truc ctia mot khung flavanone véi 4 nhém hydroxyl.
Tién hanh tra ctu tai liéu tham khéo, so sanh dii liéu
phd, két hgp do truyén quang ké ctia hgp chit 2 cho
két qua [a]p = +6,2 (c 0,03 MeOH) so v6i hgp chit
1011 ¢4 sy tuong
déng. Vay cdu tric ctia hgp chit 2 1a (+)-5,7,3',5'-
tetrahydroxyflavanone. Hogp chat nay 1an dau tién

(+)-5,7,3',5'-tetrahydroxyflavanone

dugc tim thdy trong chi Ensete.

Hop chit 3 c6 dang bot, mau trang nga, tan tét trong
dung moi acetone. Phan tich di liéu phd ESI-MS cta
hgp chit 3 cho thdy c6 tin hiéu clia mii ion gia phan
ti [M+H]™ tai m/z 305,07 so sanh véi Iy thuyét co
m/z 305,07; cho phép xac nhan cong thiic phén ti 1a
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Hinh 1: Cau tric cac hgp chat phan lap dugc tir hat Chudi cé don. [Nguén: nhom tac gial

Bang 1: Dit liéu phé 1D-NMR ctia hgp chat 1va 2

Vi tri

6/

5-OH

Hop chit 1
(CD3COCD3)
On (ppm) dc
J/Hz (ppm)
5,43 dd (12,9 va 3,0) 79,9
3,17 dd (17,1 va 12,9) 43,4

2,72 dd (17,1 va 3,0)

- 197,2
- 103,0
- 165,2
5,95d (2,2) 95,9

- 167,7
594d(2,2) 96,8

= 164,3
- 130,6
7,37 d (8,6) 128,9
6,88 d (8,6) 116,2
- 158,9
6,88 d (8,6) 116,2
7,37 d (8,6) 128,9

12,15 s =

Hop chit 2
(CD3COCD3)
6y (ppm)
J/Hz
5,39 dd (12,7 va 3,1) 80,0
3,13dd (17,1 va 12,7) 43,6
2,72 dd (17,1 va 3,1)
- 197,2
- 103,3
- 165,3
594d(2,2) 96,8
167,5

5,96 d (2,2) 95,9
- 164,4
- 131,6
6,87 s 116,1
- 146,1
7,03 s 114,8
- 146,5
6,87 s 119,2
12,18 s =

dc
(ppm)

[Nguodn: nhom tac gia]
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C15H1207. Phd "H-NMR ctia hgp chit 3 cho théy c6
su xudt hién tin hiéu ctia 2 proton thom ghép meta
véi nhau [0y 5,90 (1H, d, ] = 2,0 Hz), H-6] va [y
5,94 (1H, d,] = 2,0 Hz), H-8]; 3 proton thom tuong
ung v6i mot hé ABX [8y 6,98 (1H, d,J] =2,0 Hz), H-
2, [6y 6,82 (1H, d, ] = 8,0 Hz), H-5'] va [8y 6,87
(1H, dd, ] = 8,0 va 2,0 Hz), H-6'] va 2 nhém oxyme-
thine [dy 4,93 (1H, d, ] = 11,5 Hz), H-2] va [8 4,52
(1H, d, ] = 11,5 Hz), H-3] (Bang 2). Phé 13C-NMR
cta hgp chit 3 xudt hién cic tin hiéu ctia 15 carbon.
Trong dé c6 1 carbon carbonyl ctia nhém ketone [§¢
198,4; C-4]; 5 carbon thom mang oxygen [6c 164,5;
C-5], [8¢ 168,8; C-7], [8¢ 165,3; C-8al, [8¢ 146,3; C-
3'1va[8¢ 147,1; C-4']; 2 carbon thom mang nhém thé
[6¢ 101,8; C-4a] va [S¢ 129,9; C-1']; 5 carbon thom
methine [8¢ 96,3; C-6], [8¢ 97,3; C-8], [8¢ 115,9; C-
21, [6¢ 116,1; C-5'] va [S¢ 120,9; C-6'] va 2 carbon
oxymethine [d¢ 85,1; C-2] va [8¢ 73,7; C-3] (Bang 2).
T dii liéu phé trén cho thdy hgp chit 3 cang cé ciu
tric ciia moét flavanone tuong tu nhu hgp chat 1, ngoai
trit ¢6 sy xudt hién ctia 1 nhém oxymethine thay cho
su bién mit ctia m¢t nhém methylene. Phan tich di
liéu phd HSQC, HMBC, két hgp hing s6 ghép cua
proton H-2 va H-3 la 11,5 Hz cho phép xdc nhén 2
proton nay ghép trans (Hinh 2).' Tién hanh tra ctiu
tai liéu tham khdo va so sanh di liéu phd ctia hgp chit
3 va hop chit taxifolin '® cho thdy c6 sy tuong dong
vé cdu tric tuong d6i. Vay cdu truc tuong do6i ciia hgp
chét 3 dugc xdc dinh la taxifolin. Hgp chét nay lan
dau tién dugc tim théy trong chi Ensete.

Hinh 2: Tuong quan HMBC clGa hgp chét 3.
[Nguén: nhom tac gial

Hop chit 4 c6 dang bot mau trang, tan tdt trong dung
modi acetone. Phén tich di liéu phd ESI-MS cuia hgp
chét 4 cho thdy co6 tin hiéu ctia mii ion gid phin
ti [M+H]™ tai m/z 403,14 so sanh vdi ly thuyét co
m/z 403,14; cho phép xac nhan cong thiic phén ti 1a
Ca1H2,0g. PhS 'H-NMR ctia hgp chit 4 cho thiy
su xudt hién céc tin hiéu ctia 3 proton thom tuong
tng v6i mot hé ABX [6y 7,59 (1H, d, ] =2,1 Hz), H-
2, [8y 7,15 (1H, d, J = 8,5 Hz), H-5'] va [8y 7,67

(1H, dd, J = 8,5 va 2,1 Hz), H-6']; 1 proton olefin
co lap [0y 6,64 (1H, s), H-3] cung v6i 6 nhém
methoxyl [6y 4,08 (3H, s), 5-OCH3], [0y 3,92 (3H,
s), 6-OCH3), [8 3,89 (3H, s), 7-OCH;], [8y 3,85
(3H, 5), 8-OCH3), [ 4,04 (3H, 5), 3'-OCH; ] va [8
3,96 (3H, s), 4-OCH3] (Bang 2). Ph3 13C-NMR ctia
hgp chét 4 cho thdy su hién dién ctia 21 carbon. Trong
d6 c6 1 carbon carbonyl ctia nhém ketone [d¢ 177,05
C-4]; 7 carbon thom mang oxygen [0¢ 148,6; C-5],
[Sc 145,1; C-6], [8¢ 152,4; C-7], [8¢ 139,1; C-8],
[Sc 149,1; C-8al, [8¢ 150,6; C-3] va [S¢ 153,3; C-
4']; 2 carbon thom mang nhém thé [§¢ 115,7; C-
4a] va [6¢ 124,7; C-1']; 3 carbon thom methine [S¢
110,0; C-2¢], [8¢ 112,7; C-5'] va [86¢ 120,4; C-6']; 1
carbon olefin mang oxygen [¢ 161,8; C-2]; 1 carbon
olefin methine [§¢ 107,2; C-3] va 6 nhém methoxyl
[6¢ 62,4; 5-OCH3], [O¢ 62,3; 6-OCH3], [6¢ 62,0; 7-
OCHj3], [6¢ 61,9; 8-OCH3], [8¢ 56,3; 3-OCH3] va
[8¢ 56,3; 4/-OCH3] (Bang 2). T cac di liéu phé
trén cho thdy hop chdt 4 c6 cdu tric ctia mét khung
flavone v6i 6 nhém methoxyl. Tién hanh tra ctu tai
liéu tham khdo va so sanh dit liéu phd cta hgp chét
4 va nobiletin ' cho thdy c6 sy tuong déng. Viy cdu
truc ctia hgp chét 4 la nobiletin. Hgp chat nay lan dau
tién dugc tim thdy trong chi Ensete.

Hop chét 5 c6 dang bot mau vang néu, tan tét trong
dung moi acetone. Phan tich di liéu phd ESI-MS cua
hgp chit 5 cho thdy c6 tin hiéu clia mi ion gia phan
ti [M+H]™ tai m/z 319,12 so sanh véi ly thuyét co
m/z 319,12; cho phép xac nhén cong thiic phén tu la
Ci7H30s. Ph8 'H-NMR ctia hop chit 5 cho théy
su xudt hién tin hiéu ctia 6 proton thom tuong ting
v6i2 hé ABX [8y 7,59 (1H, d, ] = 2,0 Hz), H-2], [8y
6,84 (1H, d, ] = 8,3 Hz), H-5], [y 7,66 (1H, dd; ] =
8,3 va 2,0 Hz), H-6] va [0y 6,99 (1H, d, ] = 2,0 Hz),
H-2'], [8y 6,74 (1H, d, ] = 8,2 Hz), H-5'], [8 6,80
(1H, dd, J = 8,2 va 2,0 Hz), H-6']; 1 nhém oxyme-
thine [y 4,80 (1H, dd, ] = 8,6 va 5,2 Hz), H-B]; 1
nhém methylene [8y 4,24 (1H, dd, ] = 10,3 va 8,6
Hz), H-ot] va [8y 3,71 (1H, dd, ] = 10,3 va 5,2 Hz),
H-a] cing v6i 2 nhém methoxyl [8y 3,88 (3H, s), 3-
OCH3] va [6y 3,82 (3H, s), 3’-OCH3] (Bang 3). Phé
I3C-NMR ctia hgp chit 5 cho thdy tin hiéu ctia 17
carbon. Trong do; cd sy xuét hién ctia 1 carbon car-
bonyl nhém ketone [§¢ 199,0]; 4 carbon thom mang
oxygen [8¢ 149,1; C-3], [8¢ 153,1; C-4]; [6¢ 149.4;
C-3'1va[8¢ 147,6; C-4']; 2 carbon thom mang nhém
thé [¢ 131,4; C-1], [S¢ 130,8; C-1']; 6 carbon thom
methine [§¢ 113,2; C-2], [8¢ 116,2; C-5], [8¢ 125,4;
C-6], [8¢ 113,6; C-2'], [8¢ 116,9; C-5'] va [S¢ 122,8;
C-6']; 1 carbon oxymethine [§¢ 56,7; C-B]; 1 carbon
methylene [§¢ 66,5; C-o] va 2 carbon methoxyl [d¢
57,1; 3-OCH3] va [8¢ 57,1; 3/-OCH;] (Bang 3). Tit
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Bang 2: Dit liéu phé 1D-NMR ctia hgp chat3va 4

Vi tri Hop chit 3 Hgp chit 4
(CD30D) (CD3COCD3)
Oy (ppm) dc oy (ppm) dc
J/Hz (ppm) J/Hz (ppm)
2 4,93 d (11,5) 85,1 . 161,8
3 4,52d (11,5) 73,7 6,64 s 107,2
4 . 198,4 . 177,0
4a . 101,8 . 115,7
5 . 164,5 . 148,6
6 5,90 d (2,0) 96,3 - 145,1
7 - 168,6 - 152,4
8 5,94 d (2,0) 97,3 . 139,1
8a - 165,3 . 149,1
i’ - 129,9 . 124,7
2 6,98 d (2,0) 115,9 7,59.d (2,1) 110,0
3 - 146,3 . 150,6
4 . 147,1 . 153,3
5 6,82 d (8,0) 116,1 7,15 d (8,5) 112,7
6 6,87 dd (8,0 va 2,0) 120,9 7,67 dd (8,5 va 2,1) 120,4
5-0CH; - 4,08 s 62,4
6-OCH; - 3,925 62,3
7-OCH; - - 3,895 62,0
8-OCH; - 3,855 61,9
3.0CH; - 4,04 s 56,3
4-0CH; - - 3,96 s 56,3

[Nguodn: nhom tac gid]

dii liéu phé trén cho thay hgp chét 5 c6 cdu truc khung
dihydrochalcone v6i 3 nhém hydroxyl. Tién hanh tra
cuu tai liéu tham khao, so sénh dii liéu phd, két hgp
do truyén quang ké hgp chit 5 thu dugc gid tri [ot]p
= +17,2 (c 0,38; MeOH) so vé6i hgp chat (+)-f8,4,4'-
trihydroxy-3,3/-dimethoxydihydrochalcone * ¢6 sy
tuong dong. Vay cdu truc tuong doi clia hgp
chit 5 dugc dé nghi 1a (+)-,4,4'-trihydroxy-3,3'-
dimethoxydihydrochalcone. Hgp chdt nay lan d4u
tién dugc tim thay trong chi Ensete.

Hop chit 6 ¢6 dang bot mau trang, tan tot trong chlo-
roform. Ph§ 'H-NMR ctia hgp chit 6 cho thdy c6
su xudt hién tin hiéu cta 3 proton thom tuong ting
v6i mot hé ABX [8y 7,03 (1H, d, J = 1,9 Hz), H-
2, [8y 6,91 (1H, d, J = 8,2 Hz), H-5'] va [8y 7,07
(1H, dd, ] = 8,2 va 1,9 Hz), H-6']; 2 proton olefin ghép

trans [0y 6,29 (1H, d, J = 15,9 Hz), H-2] va [6y 7,60
(1H, d, ] = 15,9 Hz), H-3]; 1 nhém oxymethine [6y
3,93 (1H, m), H-2"""]; 3 nhém oxymethylene [ 4,18
(H,t,] = 6,8 Hz), H-11"], [§y 421 (1H, dd, ] = 11,7
va 4,6 Hz), H-1"""], [6y 4,15 (1H, dd, ] = 11,7 va 6,1
Hz), H-1""], [6y 3,70 (1H, dd, ] = 11,4 vA 3,9 Hz),
H-3"""] va [y 3,60 (1H, dd, ] = 11,4 va 5,6 Hz), H-
3'""]; 9 nhém methylene c6 d6 dich chuyén héa hoc
1,20-2,35 ppm cung v6i 1 nhém methoxyl [6y 3,93
(3H, s), 3-OCH3] (Bang 4). Phé '3C-NMR ctia hop
chit 6 cho thdy tin hiéu cta 24 carbon. Trong d6 cé
2 carbon carbonyl ctia nhém ester [¢ 168,5; C-1] va
[6¢ 174,5; C-1""]; 2 carbon thom mang oxygen [§¢
146,9; C-3'] va [6¢ 148,1; C-4']; 1 carbon thom mang
nhém thé [8¢ 127,2; C-1']; 3 carbon thom methine
[8¢ 109,5 C-2'], [8¢ 114,9; C-5'] va [8¢ 123,2; C-
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Bang 3: Dir liéu phé 1D-NMR ctia hgp chit 5

Hgp chit 5 (CD3COCD3)

Vi tri oy (ppm) dc Vi tri oy (ppm) dc
J /Hz (ppm) ] /Hz (ppm)
1 - 131,4 g - 130,8
2 7,59 d (2,0) 1132 2 6,99 d (2,0) 113,6
3 - 149,1 3 - 149,4
4 - 153,1 4 - 147,6
5 6,84 d (8,3) 116,2 5/ 6,74 d (8,2) 116,9
6 7,66 dd (8,3 va 2,0) 125,4 6 6,80dd (8,2va2,0) 1228
>C=0 - 199,0 3-OCH3 3,88s 57,1
a 4,24 dd (10,3 va 8,6) 66,5 3/ 3,82s 57,1
3,71 dd (10,3 va 5,2) OCH;
B 4.80 dd (8,6 va 5,2) 56,7

[Nguon: nhom tac gia]

6']; 2 carbon olefin methine [§¢ 115,9; C-2] va [§¢
144,8; C-3]; 1 carbon oxymethine [§¢ 70,4; C-2""'];
3 carbon oxymethylene [§¢ 64,8; C-11"], [8¢ 65,3;
C-1""] va [8¢ 63,55 C-3"""]; 9 carbon methylene c6
d6 dich chuyén héa hoc tit 25,1-34,3 ppm va 1 car-
bon methoxyl [8¢ 56,1; 3’-OCH3] (Bang 4). Tl céc
dit liéu phd trén cho thdy hgp chit 6 co cdu tric cua
mot phenylpropenoid c¢é gdn 2 nhém ester, 1 mach
hydrocarbon, 1 don vi glyceryl va 1 nhém methoxyl.
Phan tich di liéu phé HSQC, HMBC va COSY ctia
hgp chit 6 cho phép xiac dinh 1 nhém ester tai vi
tri C-1 thong qua tuong quan HMBC ctia proton H-
3 v6i C-1; 1 nhém methoxyl tai vi tri C-3’ thong qua
tuong quan HMBC ctia proton nhom methoxyl véi C-
3/; 1 acid béo gén tai vi tri C-1 thong qua tuong quan
HMBC ctia proton H-11" v6i C-1; 1 don vi glyceryl
gdn vao acid béo tai vi tri C-1"’ thong qua tuong quan
HMBC ctia proton H-1""" v6i C-1" (Hinh 3). Phan
tich ph6 HR-ESI-MS cuia hgp chit 6 cho théy tin hiéu
clia mii ion cong két [M + Na]™ tai m/z 475,2341
so v6i ly thuyét 1a 475,2302; cho phép du doan cong
thic phén tii [a Cy4H360g va d¢ dai ctia day acid béo
la 11 carbon. Tién hanh tra ctu tai liéu tham khao,
so sanh dii liéu phé va két hgp do truyén quang ké
hgp chat 6 thu dugc gia tri [o]p = +17,3 (c 0,046;
MeOH) ¢6 su tuong dong so v6i hgp chit (+)-(2R)-
1-[11-(ferulyloxy)undecanoyl)|glycerol 17, Viy cdu
truc cta hgp chit 6 duge dé€ nghi la (+)-(2R)-1-[11-
(ferulyloxy)undecanoyl)]glycerol. Hgp chit nay lan
dau tién dugc tim théy trong chi Ensete.

Hinh 3: Tuong quan COSY va HMBC cta hgp chat 6.
[Nguén: nhom tac gial

Két qua thir nghiém hoat tinh uc ché en-
zyme xanthine oxidase

Tién hanh thtt nghiém hoat tinh tc ché enzyme xan-
thine oxidase trén cac hgp chat phan lap dugc. Két
qua cho thdy ca 6/6 hgp chit thé hién hoat tinh tic ché
enzyme xanthine oxidase tai néng d¢ tht nghiém 100
WM. Trong d6, c6 3 hgp chit 1-3 c6 hoat tinh tic ché
tiém nang véi ICsg < 100 uM, manh nhét 1a hgp chat
3 v6i gid tri ICsp la 69,5 uM, tuy nhién van yéu hon
s0 v6i chat déi ching duong allopurinol (ICsg = 2,5
uM) (Bang 5).

KET LUAN

Tu cao EtOAc cta hat Chudi c6 don da phéin
lap dugc 6 hop chit 14 (-)-(2S)-naringenin (1),
(+)-5,7,3,5'-tetrahydroxyflavanone  (2), taxifolin
3), (4),  (+)-B,4,4-trihydroxy-3,3'-
dimethoxydihydrochalcone (5) va (+)-(2R)-1-[11-
(ferulyloxy)undecanoyl)]glycerol (6). Céu truc héa

nobiletin

hoc ctia cdc hgp chit nay dugc xdc dinh bang cac
phuong phdp phé nghiém hién dai két hgp so sinh
tai liéu tham khéo. Trong d6, ca 6 hgp chit déu la
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Bang 4: Dif liéu phé 1D-NMR ctia hgp chat 6

Hop chit 6 (CDCl3)
Vi tri oy (ppm) oc Vi tri oy (ppm) oc
] /Hz (ppm) ] /Hz (ppm)
1 - 168,5 1’ - 174,5
2 6,29 d (15,9) 115,9 A 2,35 £ (7,5) 34,3
3 7,60 d (15,9) 144,8 3" 1,62 m 25,1
i1y - 127,2 410" 1,20-1,35 m 26,2-29,8
2 7,03 d (1,9) 109,5 11” 4,18 £ (6,8) 64,8
3 - 146,9 1" 4,21 dd (11,7 va 4,6) 65,3
4,15dd (11,7 va6,1)
4 - 148,1 2" 393 m 70,4
5/ 6,91 d(8,2) 114,9 3" 3,70 dd (11,4 va 3,9) 63,5
3,60 dd (11,4 va 5,6)
6 7,07 dd (82 va 1232 3’-OCHj3 3,93 56,1
1,9)
[Nguén: nhém téc gia]
Bang 5: Két qua thi nghiém hoat tinh (ic ché enzyme xathine oxidase
Hop chat Phén trim tc ché I (%) ICso (uM)
100 uM 50 uM 25 uM 10 uM
1 50,6 + 2,1 452 + 1,1 25,2 43,2 16,9 £+ 1,0 90,6 £ 4,0
2 54,6 £ 2,7 36,6 £+ 4,0 28,3 £ 3,7 2,8+1,2 81,0 £ 3,2
3 751 +£1,2 335+ 14 9,1 £2,7 - 69,5 £+ 2,8
4 16,1 £5,4 - - - > 100
5 79+ 1,7 - - - > 100
6 10,9 £ 3,7 - - - > 100
10 uM 5uM 2.5 uM 1uM
Allopurinol 85,22 + 0,26 72,1 £1,5 49,9 £ 1,1 27,7 £1,1 2,50 £ 0,90

*P6i chiing duong;

[Nguodn: nhom tac gia]

cac hop chit 14n dau dugc bdo cdo trong chi Ensete.
Céc hgp chit déu dugc danh gia tac dung ha acid
uric mau thong qua co ché tic ché enzyme xanthine
oxidase, trong d6 cac hgp chdt 1-3 c6 hoat tinh trung
binh véi ICsq 1an lugt 1a 90,6, 81,0 va 69,5 M.

DANH MUC VIET TAT

I'H-NMR: Phé cong hudng tii hat nhan cta I
I3C-NMR: Phé céng hudng tii hat nhan ctia C
HSQC: Phg tuong quan hat nhan gitia Bcvall
thong qua 1 lién két

HMBC: Phé tuong quan hat nhan gita 3C va 'H
thong qua 2, 3 lién két

s: Mii don (singlet)

d: Mii doi (doublet)

dd: Mii d6i do6i (doublet of doublets)
m: Mui da (multilet)

DMSO: Dimethyl sulfoxide

EtOAc: Ethyl acetate

MeOH: Methanol

XUNG DOT LO1iCH

Cac tdc gia cam doan khong c6 bat ky xung dot Igi ich

nao trong bai nghién ctiu nay.
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D6 Van Nhat Trudng phén 1ap cac hgp chit, Nguyén
Trung Nhan xdc dinh ciu tric cic hgp chét, Nguyén
Thanh Phong viét ban thao bai bdo, Nguyén Anh Thy
thu hdi miu, Nguyén Xuin Hai thi hoat tinh sinh
hoc, Lé Hitu Tho chiét xuit cao tho va cao phan doan,
Nguyén Thi Thanh Mai phan bd cyc va chinh stia ban
thao chi tiét, tit ca cic tac gia da doc va chdp nhin ban
théo cudi cling.
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Isolation of Flavonoid and Polyphenolic Compounds from the
EtOAc Extract of Ensete glaucum (Roxb.) Cheesman Seeds

Hai Xuan Nguyen'2, Truong Nhat Van Do'2, Phong Thanh Nguyen', Tho Huu Le'2, Thy Anh Nguyen’,
Nhan Trung Nguyen'2, Mai Thanh Thi Nguyen'-%"

o0
”E@f‘\"\g i ABSTRACT
; Ensete glaucum (Roxb.) Cheesman, commonly known as solitary banana, belongs to the fam-
(OES L1 ily Musaceae. In traditional medicine, E. glaucum has been used for the treatment of swelling,
Use your smartphone to scan this joint pain, fatigue, kidney stones, digestive disorders, and for its hypoglycemic effects. Previous
QR code and download this article studies on the chemical composition have reported that ripe fruits of £. glaucum collected in

Thailand are rich in flavonoids and polyphenolic compounds. However, studies on the chemi-
cal constituents and biological activities of E. glaucum seeds are still scarce. In a screening study
of Vietnamese medicinal plants for antihyperuricemic activity via xanthine oxidase (XO) inhibi-
tion, the crude MeOH extract of £. glaucum seeds exhibited strong XO inhibitory activity, with an
ICso value of 83.44 ug/mL. Therefore, to further elucidate the chemical constituents and XO in-
hibitory potential of this species, the present study focused on the isolation of compounds from
the EtOAc extract of E. glaucum seeds. Using normal-phase column chromatography in combi-
nation with modern spectroscopic techniques, six compounds were isolated and identified as (-
)-(25)-naringenin (1), (+)-5,7,3,5'-tetrahydroxyflavanone (2), taxifolin (3), nobiletin (4), (+)-B,44'-
trihydroxy-3,3’-dimethoxydihydrochalcone (5), and (+)-(2R)-1-[11-(ferulyloxy)undecanoyllglycerol
(6). All six compounds are reported for the first time from the genus Ensete. All isolated compounds
were evaluated for their antihyperuricemic activity through inhibition of xanthine oxidase, among
which compounds 1-3 exhibited strong inhibitory effects, with 1Csq values of 90.6, 81.0, and 69.5
UM, respectively.

Key words: Ensete glaucum, Musaceae, flavonoid, polyphenol, xanthine oxidase
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