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TOM TAT

Nghé tréng (Curcuma aromatica Salisb.), loai thuc vat thudc ho Ging (Zingiberaceae), dugc phan
b rong rai & viing nhiét ddi va cac viing can nhiét ddi nhu An D6, Trung Qudc, Nhat Ban va cac
nudc Dong Nam A. Trong cac bai thudc dan gian cta Viét Nam, ngudi dan da st dung ci Nghé
tréng dé tri cac bénh vé dudng tiéu hoa, nhiém tring da, dau khdp va con tring can. ang cach
thuc hién sac ky cot két hop sac ky I6p méng diéu ché ti phan doan NTC-F ctia cti Nghé trdng, bén
hop chét dugc tim thay lan dau tién trong loai nay. Cau tric hoa hoc clia chiing dugc xac nhan
bang cach phan tich dirliéu phd cong hudng tir hat nhan NMR, phé khéi HRESI-MS két hop vai so
sanh tai liéu tham khao. Cdu tric hda hoc cac hop chat nay ducc xac dinh la meso-hannokinol (1),
anti-3-acetoxy-5-hydroxy-1,7-bis(4-hydroxyphenyl)heptane (2), longpene A (3) va (12Z,14R)-labda-
8(17),12-diene-14,15,16-triol (4). Tat ca cac hgp chat phan lap dugc thir nghiém hoat tinh tc ché
enzyme urease, trong s6 nay hgp chat meso-hannokinol (1) thé hién hoat tinh tic ché manh véi gia
tri 1Csg la 86,7 uM, gan tuong duong véi chat déi chiing duong hydroxyurea (ICsg = 74,5 uM). Két
quad nghién ctiu nay da dong gép quan trong vao bo dir liéu co sG vé thanh phan hda hoc cac cay
thudc Viet Nam c6 kha nang diéu tri bénh viém loét da day do nhiém khuan Helicobacter pylori.

Tukhoa: chat Uc ché enzyme urease, viém loét da day, ct Nghé trang, Cucurma aromatica Salisb

MG PAU

Céy Nghé trang c6 tén khoa hoc 1a Curcuma aromat-
ica Salisb, thudc ho Guing (Zingiberaceae). Céy than
thdo, moc thing, sdng lau ndm cao 20-60 cm, cé thé
cao dén 1 m. Cay c6 ct 16n, bén trong c6 mau vang
nhat va ¢6 mui thom. Hoa Nghé tring c6 mui thom,
moc 6 mot bén gdc cly, c6 hinh nén vdy lom, xép
chéng 1én nhau. Hoa & trén cung c6 mau tim & vi
tri phién ngoai ctia ca trang hoa, mua hoa vao thang
4 dén théng 6 hang nam'. O Viét Nam, Nghé tring
phén b6 & nhiéu noi, dic biét dugc ghi nhan nhiéu
& cac vung ring nui Tay Bic, Quang Binh, Dik Lik
va An Giang?. Trong y hoc ¢6 truyén, ct Ngh¢ tring
dugc stt dung d€ tang cudng tinh trang stic khoe bing
cach ngan chan sy lao hoa va cé tac dung diéu hoa
mién dich. Chung ciing dugc dung d€ tri cic bénh
vé dudng tiéu hoa, nhiém trung da, dau khép va con
tring cin>*. Hau hét cdc nghién cu trudc day bao
céo vé thanh phéin hoa hoc, ham lugng va hoat tinh

o sinh hoc ctia tinh ddu Nghé tring. Tu cdc bo phin

nhu dai tuoi, ¢t va l4, nhiéu hgp chdt monoterpene va
sesquiterpene da dugc c6 lap va thé hién hoat tinh tc
ché enzyme tyrosinase, chdng ung thu, khang viém va
khang oxy héa*~°. Tuy nhién, cic thanh phan diter-
penoid va diarylheptanoid thi con han ché, chua dugc

bdo cdo diy du dé xay dung bo dii liéu thong tin co s&
vé thanh phan hda hoc va hoat tinh sinh hoc cta ct
Nghé tring”®. O Viét Nam, Phan Minh Giang va cong
su da phén 1ap chin sesquiterpenoid ti cao chiét ether
dau hoa. Sau d6, Nguyén Trong Tuén va Pham Thi
Sanh da danh gia hoat tinh tc ché géc tu do DPPH
va ABTSe * cao chiét ethanol véi két qud ECsg lan
lugtla 108,9 va 17,4 ug/mL°. Hoang Thanh Chi ciing
cong su'¥da cong bé kha niang giy doc cac dong té
bao bénh bach ciu & ngudi v6i phan trim séng sot
t€ bao ung thu hon 80% tai nong do thit nghiém 100
ug/mL.

Bénh viém loét da day la hién tugng 16p niém mac
da day bi ton thuong, dan dén tinh trang viém, loét
va vi khufin Helicobacter pylori (H. pylori) dugc tim
thdy & viing niém mac da day gin 90% '!. D€ ton tai
trong moi trudng acid pH thdp cta da day, vi khudn
H. pylori sé tiét ra enzyme urease. Enzyme nay thay
phén urea c¢6 trong mau thanh ammoniac lam kiém
héa moi trudng bao boc xung quanh vi khuidn dé
khang acid va gidp ching ton tai dugc. Céc nghién
ctiu gin day cho théy tic ché enzyme urease 13 mot
trong nhiing phuong phap diéu tri hiéu qua bénh
nay 2. Nghién ctiu sang loc cac ciy thudc Viét Nam
ctia nhém chung t6i cho thdy chiét xuét chloroform

Trich dan bai bao nay: Tho L H, Ngoc H T, Nga L T T, Hai N X, Trudng D V N, Mai N T T, Nhan N T. Xac
dinh cau tric va hoat tinh tic ché enzyme urease ctia bon hgp chat dugc phan lap tir c Nghé trang
(Cucurma aromatica Salib.). Sci. Tech. Dev. J. - Nat. Sci. 2025; ():1-8.
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ctt Nghé trang tic ché enzyme urease manh véi gid tri
ICsp 1a 31,8 pg/mL. Chin dan xuit diarylheptanoid
mach thing ti phan doan NTC-K va sau hgp chit
tit phan doan NTC-J ctia cao chloroform trong loai
nay da dugc phéin 1ap va thé hién kha ning tc ché
enyzyme urease rit kha quan'>'#, Bai bdo nay trinh
bay qud trinh phén l4p, xdc dinh cu tric héa hoc va
danh gid hoat tinh tic ché enzyme urease cua cac hgp
chat phan l4p tii phan doan NTC-E

VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Péi tuong nghién cuu

Cua Nghé tring dugc thu thap & huyén Tinh Bién, tinh
An Giang, Viét Nam vao thang 11/2017. Mau dugc
dinh danh béi GS.TS. Trdn Céng Luén, Truong Dai
hoc Tay D6 va dugc luu git tai BO méon Hoéa Dugc,
Khoa Hoéa hoc, Trudng Pai hoc Khoa hoc Ty nhién,
Pai hoc Quéc gia Tp. H6 Chi Minh. Sau khi thu hai,
mau ct dugc phoi kho, xay nho thu dugc 6,5 kg va do
idm dat 11,6%.

Héa chat va thiét bi

May ghi phé cong hudng ti hat nhan Bruker-500
MHz ti Bruker, Thai Lan. M4y khéi phé HRESI-
MS BrukermicrOTOF-QII ti Bruker, Singapore va
HRESI-MS Xevo G2-XS QTof tii Waters, USA. Mdy
quang phé UV-1800 ti Shimadzu, Nhat Ban. Sil-
ica gel pha thuong 60 0,06-0,2 mm ti Scharlau, Tay
Ban Nha va ban mong silica gel pha thudng Kieselgel
60F)s4 tit Merck, Dtic. Enzyme urease chiét xudt tu
DPéurya (Canavalia ensiformis) (9002-13-5), urea (57-
13-6, > 99,5%) va hydroxyurea (127-07-1, 98%) dugc
mua tu Sigma-Aldrich. Phenol d6 dugc cung cip
bdi Scharlau, Na,HPO4.2H,O, NaH,PO4.12H,0,
DMSO, n-hexane, chloroform, methanol xuit x ti
Trung Qudc, do tinh khiét > 99 %.

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

MAiu ci Nghé tring kho dugc chiét Soxhlet v6i dung
moi methanol thu dugc dich trich cao thé methanol.
Cao nay dugc phan tan hoan toan vao nudc va chiét
long-16ng véi n-hexane dé loai bo cic hop chit béo
kém phan cuc, sau d6 la chloroform thu dugc dich
trich cao CHCl3. Co6 quay dudi ap sudt kém, thu
hoi dung méi dich trich nay thu dugc cao chloro-
form (NTC; 272,2 g). Sic ki cot silica gel pha thudng
(SKC) cao chiét nay v6i hé dung moi giai ly n-hexane-
acetone v6i do phén cuc ting dan ti 0-100% acetone.
Dung modi giéi ly ra khoi cot sic ky dugc hiing theo
thé tich va c6 quay chin khong, thu dugc mau cao

tuong ting. Sic ky ban mong cdc miu cao nay két hop
v6i kha ning hdp thu tia tt ngoai tai budc song 254
nm hién mau véi thudc thtt HySO4 20%, thu dugc
17 cao phén doan, dugc ky hiéu la NTC-A-NTC-
Q. Phin doan NTC-F (4,3 g) dugc SKC véi hé dung
ti 0-80% EtOAc, thu dugc 12 phan doan: NTC-F1
(74,2 mg); NTC-F2 (35,7 mg); NTC-F3 (280,9 mg);
NTC-F4 (175,7 mg); NTC-F5 (129,2 mg); NTC-F6
(204,7 mg); NTC-F7 (305,7 mg); NTC-F8 (66,9 mg);
NTC-F9 (125,0 mg); NTC-F10 (674,4 mg); NTC-F11
(824,0 mg) va NTC-F12 (164,6 mg). Phian doan NTC-
F4 dugc SKC véi hé dung moi n-hexane-acetone
(100:0-0:100, v/v) thu dugc 2 phan doan NTC-F4.1
va NTC-F4.2. Phan doan NTC-F4.1 (48,8 mg) dugc
SKC v6i hé dung moi n-hexane-isopropanol (100:0—
20:80, v/v), sau d6 tiép tuc sic ky ban mong diéu
ché pha thuong v6i hé dung moi n-hexane—-CHCl3—
isopropanol (75:20:5) thu dugc hgp chit 3 (7,3 mg)
va 4 (6,5 mg). Thuc hién SKC phan doan NTC-F6 véi
hé dung moi giai ly n-hexane-EtOAc (100:0-0:100)
thu dugc 2 phan doan NTC-F6.1 va NTC-F6.2. Phian
doan NTC-F6.1 (46,5 mg) dugc SKC véi hé dung moi
n-hexane-EtOAc (00:0-0:100, v/v) thu dugc hgp chét
1 (5,2 mg). Phin doan NTC-F6.2 (98,2 mg) dugc SKC
v6i hé dung mo6i CHCIl3 -acetone (100:0-50:50, v/v),
va tiép tuc sdc ky ban mong diéu ché pha thudng véi
hé dung moi n-hexane-EtOAc-isopropanol (80:15:5)
thu dugc hgp chit 2 (17,8 mg).

Quy trinh thit hoat tinh ic ché enzyme ure-
ase

Thti nghiém hoat tinh tc ché enzyme urease dugc
thuc hién bang phuong phap tric quang dya trén quy
trinh tham khéo va duoc t6i vwu hoa cic diéu kién
phong thi nghiém !°. Mau khao sit dugc pha bing
dém phosphate pH 7,0 (0,01 M) chia 0,03% DMSO
tai cic nong do tir 250-10 pg/mL. Tién hanh cho 50
UL enzyme urease 30 U/mL vao dung dich méu thu
nghiém. Sau 30 phut, thém tiép 500 uL urea 60 mM
va tiép tuc i thém 20 phut. Tiép theo, cho 30 uL thudc
thit phenol d6 (1 mg/mL) vao hén hgp sau phan ting,
ldc déu, G trong 10 phut va do do hdp thu quang & budc
song 556 nm. Mau trang dugc thuyc hién tuong tu nhu
mau tht nhung khong cé enzyme. Mau d6i chiing
dugc thuc hién tuong tu nhu trén nhung khong cho
mau thi. Tit ca cac thi nghiém dugc thyc hién lap lai
3 14n va hoan toan ngdu nhién. Két qua dugc ddnh
gid thong qua gia tri ICsg, day 1a gid tri nong d6 tc
ché dugc 50 % enzyme urease trong thi nghiém nay.
Quy trinh st dung hydroxyurea lam chét d6i chiing
duong.
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KET QUA VA THAO LUAN

Tu phian doan NTC-F ctia ctt Nghé tring, hai hgp
chét diarylheptanoid cung véi hai hgp chit diter-
penoid da dugc phan lap. Viéc phan tich di liéu
ph8 NMR, HRMS-ESI két hgp so sdnh di liéu tham
khdo da xdc dinh ciu truc héa hoc cic hgp nay
14 meso-hannokinol (1) °, anti-3-acetoxy-5-hydroxy-
1,7-bis(4-hydroxyphenyl)heptane (2) 7, longpene A
(3)'% va (12Z,14R)-labda-8(17),12-diene-14,15,16-
triol (4) 1 (Hinh 1).

Hop chat 1 c6 dang gel, mau vang nhat, tan t6t trong
dung méi acetone. Phan tich phd HRMS-ESI ctia hop
chat 1 cho thiy mii ion phan ti gia m/z 315,1603
[M—H] ™ léch 0,1 millimass so v&i gid tri ly thuyét m/z
315,1602. Biéu nay cho phép xac dinh cong thiic phan
tli ctia hop chét 112 Cy9H404. Ph 'H-NMR & viing
tif truong thdp cé tam proton thom ghép ortho theo
tiing doi mot, tuong ting hai vong benzene hai nhém
thé & vi tri para [y 7,02 (4H; d, ] = 8,4 Hz, H-2¢,H-
6',H-2" vaH-6"),6,73 (4H; d,] =8,4Hz,H-3¢,H-5/,
H-3'" va H-5"). O viing tit trudng cao, c6 proton clia
hai nhém oxymethine [8 3,80 (2H; m, H-3 va H-5)]
va ndm nhém methylene [§5 2,66 (2H; td, J = 13,8 va
7,8 Hz, H-1b va H-7b), 2,56 (2H; td, J = 13,8 va 8,2
Hz, H-1a va H-7a), 1,68 (4H; m, H-2 vi H-6), 1,64
(1H; dt,] =14,0va 3,0 Hz, H-4b) va 1,52 (1H; td, ] =
14,1 va 9,5 Hz, H-4a)]. Phé '3C-NMR ctia hop chit
1 cho thdy tin hiéu ctia 19 carbon. Trong d6 & ving
ti trudng thép, 1a tin hiéu cta hai carbon thom géin
oxygen [6¢ 156,2 (C-4"" va C-4")], hai carbon thom
gdn nhom thé [§¢ 134,1 (C-1' va C-1"")], tdm carbon
thom methine [¢ 130,1 (C-2/, C-6', C-2"" vaC-6"") va
115,9 (C-3/, C-5/, C-3" va C-5")]. O viing tii trudng
cao ¢6 tin hiéu hai carbon oxymethine [d¢ 71,7 (C-3
va C-5)], ndm carbon methylene [6¢ 44,4 (C-4), 41,2
(C-2vaC-6)va31,5(C-1vaC-7)] (Bang1). Phan tich
dii liéu phd 1D-NMR ctia hgp chit 1 giup dé nghi ciu
truc héa hoc ctia mot diarylheptanoid. Tin hiéu cdng
huéng ctia hai carbon oxymethine C-3 va C-51a 71,6
ppm, xdc nhéin cdu truc hoéa lap thé cta nhém 3,5-
dihydroxyl trén day heptane c6 cdu hinh syn- thay vi
1a anti- (§¢_3/5 =68-69 ppm) '** Tién hanh tra ciu
tai liéu tham khdo va so sdnh di liéu phé 1D-NMR

116, cho

cta hgp chit 1 véi hgp chit meso-hannokino
th&y ching c6 su tuong dong. Do do, hgp chét 1 duge
dé nghi la meso-hannokinol. Pay 1a hgp chit dugc
bdo cdo lan ddu tién trong loai C. aromatica.

Hop chat 2 c6 dang gel, mau vang nhat, tan t6t trong
acetone hogc chloroform. Ph§ 'H-NMR & vung ti
truong thdp c6 tin hiéu proton thom ghép ortho theo

tiing d6i mot, tuong ting hai vong benzene hai nhém

thé & vitri para [0y 7,00 (4H; dd, ] =8,6 va2,8 Hz, H-
2¢,H-6',H-2"" vaH-6"") va 6,73 (4H; d, ] = 8,4 Hz, H-
3¢, H-5, H-3" va H-5"")]. O viing tli trudng cao 1 tin
hiéu proton ctia hai nhém oxymethine [y 5,08 (1H;
m, H-3) va 3,56 (1H; m, H-5)] va ndm nhém methy-
lene [0y 2,67 (1H; dt, ] = 8,7 va 6,2 Hz, H-7b), 2,53
(3H; m, H-1 va H-7a), 1,83 (2H; dt, ] = 8,2 va 6,2 Hz,
H-2),1,69 (1H; ddd, ] = 12,5, 9,4 v4 2,9 Hz, H-4b), 1,65
(2H; m, H-6) va 1,62 (1H; ddd, ] = 12,5, 10,4 v 2,9
Hz, H-4a)]. Ngoai ra, con c6 tin hiéu ctia mdt nhém
acetoxyl [0y 1,98 (3H; s, 3-OAc)]. Phd I3C_NMR ¢4
tin hiéu cdng hudng ctia 21 carbon. Trong d6 ¢ viing
ti trudng thap, c6 tin hiéu ctia hai carbon thom td cap
gin oxygen [8¢ 156,4 (C-4") va 156,3 (C-4'], 2 carbon
thom tti cdp [8¢ 134,0 (C-1"") va 133,3 (C-1], tdm car-
bon thom methine [8¢ 130,1 (C-2"" va C-6""), 130,0
(C-2'vaC-6/),116,0 (C-3" vaC-5") va 115,9 (C-3' va
C-5")]. O viing tif trudng cao c6 tin hiéu hai carbon
oxymethine [0¢ 72,1 (C-3) va 67,3 (C-5)] va nam car-
bon methylene [d¢ 43,2 (C-4), 40,9 (C-6), 37,9 (C-2),
31,7 (C-1) va 31,4 (C-7)]. Ngoai ra, con c6 tin hiéu
ctia hai carbon nhém acetoxyl [6¢ 171,6 va 21,1 (3-
OAc)] (Bang 1). Phan tich dii liéu phd 1D-NMR cta
hop chét 2 cho phép dé nghi cdu tric hda hoc cia mot
dan xudt ctia diarylheptanoid, tuong tu nhu hgp chét
1. Phén tich dit liéu phd HSQC va HMBC cho thiy ba
nhém hydroxyl dugc xac dinh & vi tri C-4” dya trén
tuong quang HMBC gitta 4”-OH va C-3”/C-4”/C-5,
tai C-4’ dua trén tuong quan HMBC gitia 4-OH va
C-3’/C-4’ /C-5 va tai C-5 dua trén d¢ dich chuyén
héa hoc ctia carbon nay [y _5 3,56 ppm, §c_5 67,3
ppm]. Ngoai ra, nhém acetyl tai vi tri C-3 dugc xac
dinh dya trén méi tuong quan HMBC gitta H-3 va 3-
OCOCHj3 cung v6i do dich chuyén hoa hoc ctia C-3
[0p—3 5,08 ppm, 8._3 72,1 ppm]. Nghién ctiu hoa
lap thé cu tric hoa hoc tai C-3 va C-5 bang cach
deacetoxyl hoa hgp chit 2 v6i HCl/MeOH tao ra mot
dan xut 3,5-dihydroxyl tuong ting (2a). Phén tich
phé '3C-NMR ctia hop chit 2a c6 tin hiéu cong huéng
tai 68—69 ppm cho phép xdc nhén cdu triuc héalap thé
nhém 3,5-dihydroxyl ctia hgp chét 2a ¢6 cdu hinh
anti- thay vi 1a syn- (8¢ = 71—72 ppm) #1620, Do
d6, hai nhom 3-acetoxyl va 5-hydroxyl clia hgp chat
2 dugc d€ nghi ciu hinh anti-. So sanh di liéu phé
tham khao !” cho phép xac nhén 2 1 anti-3-acetoxy-
5-hydroxy-1,7-bis(4-hydroxyphenyl)heptane. Day la
hop chit dugc tim thdy 14n dau tién trong loai nay.

Hop chidt 3 c6 dang bot, mau tring, tan tét trong dung
moi chloroform. Phd HRMS-ESI ¢6 tin hiéu mii ion
phan tl gid & m/z 329,2114 [M+Na] " 1éch 2,1 milli-
mass so v6i gia tri ly thuyét m/z 239,2093, giup xac
dinh cong thiic phan ti ctia hgp chit 3 la Cj9H3p0s.
Phé 'H-NMR ctia hgp chit 3 & viing tit truong thip
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Hinh 2: Tuong quan COSY (nét dam) va HMBC (mai tén) clia cac hgp chat 2-4

cho théy ¢ tin hiéu ctia mét proton olefin [0y 6,96
(1H; t, ] = 6,8 Hz, H-12)], hai proton olefin ghép gem-
inal [0y 4,83 (1H; br s, H-17b) va 4,40 (1H; br s, H-
17a)], mot proton oxymethylene [y 4,36 (2H; s, H-
16)]. O vung tif trudng cao ¢é tin hiéu ctia hai nhom
methine [6y 1,85 (1H; d, ] = 10,4 Hz, H-9), 1,12 (1H;
dd,] =12,8va2,8 Hz, H-5)], sdu nhdm methylene [6 5
2,50 (1H; m, H-11a), 2,34 (1H; m, H-11b), 2,35 (1H;
m, H-7b), 2,00 (1H; ddd, ] = 13,2, 12,9 va 5,3 Hz, H-
7a), 1,72 (1H; m, H-1a), 1,72 (1H; m, H-6a), 1,57 (1H;
ddddd, ] = 13,8, 13,3, 6,8, 3,8 va 3,7 Hz, H-2a), 1,50
(1H; ddddd, ] = 13,8, 12,9, 11,1, 4,1 va 3,8 Hz, H-2b),
1,40 (1H; br d, ] = 13,4 Hz, H-3a), 1,32 (1H; dddd, |
=12,9, 12,9, 12,8 va 4,3 Hz, H-6b), 1,18 (1H; dddd, ]
=13,4, 13,3, 4,1 va 3,8 Hz, H-3b), 1,08 (1H; ddd, ] =
12,9, 12,9 va 3,7 Hz, H-1b)] va ba nhém methyl [§ g
0,88 (3H; s, H-18), 0,81 (3H; s, H-19), 0,73 (3H; s, H-
20)]. Ph8 3C-NMR cta hop chit 3 cho thdy c6 tin
hiéu ctia 19 carbon. Trong dd, ving tli trudng thip
¢6 tin hiéu ciia mot carbon carbonyl ctia nhém car-
boxylic acid [6¢ 172,5 (C-14)], bdn carbon olefin [§¢
150,3 (C-12), 148,2 (C-8), 129,7 (C-13) va 108,0 (C-
17)]. O viung tu trudng cao, c6 tin hiéu cia mot car-
bon oxymethylene [d¢ 57,3 (C-16)], hai carbon ti cdp

[6¢ 39,8 (C-10) va 33,7 (C-4)], hai carbon methine
[O¢ 56,8 (C-9) va 55,5 (C-5)], sdu carbon methylene
[§c 42,2 (C-3),39,4 (C-1), 38,0 (C-7), 24,3 (C-6), 24,0
(C-11) va 19,5 (C-2)] va ba carbon methyl [d¢ 33,7
(C-18), 21,9 (C-19) va 14,6 (C-20)] (Bang 2).

Dii liéu phé 1D-NMR cho thdy hgp chét 3 c6 ciu
truc héa hoc cia mot 15-nor-labdane diterpene. Phd
COSY cho théy cdc tuong quan giiia cic proton H-
1-H-2-H-3, H-5-H-6-H-7 va H-11-H-12 cho phép
dé nghi cdc mach hydrocarbon nhu Hinh 2. Két hgp
phén tich tuong quan HMBC ctia proton H-16/H-
12 dén C-14 va do dich chuyén héa hoc tai S¢_14
172,4 ppm cho phép dé nghi nhém carboxylic acid
tai vi tri C-14. N&i do6i dugc xac dinh tai C-12=C-13
thong qua tuong quan HMBC ctia H-11 dén C-12, H-
12/H-11/H-16 dén C-13 va H-12 dén C-14. No6i doi
tai vi tri C-8=C-17 dugc xac dinh thdéng qua tuong
quan HMBC cta H-17 dén C-7/C-9, H-9/H-7 dén C-
17 (8¢—17 108,0 ppm), H-6/H-7/H-9/H-11 dén C-8
(8¢—g 148,2 ppm). Thém vao d6, hgp chit 3 c6 gid tri
nang lyc trién quang a25D + 38,2 (¢ 0,11; CH,Cly),
tuong hop véi cdu hinh (5R,9R,10R,12Z) theo tai liéu
tham khéo, a®p + 6,8 (¢ 0,20; CH,Cly) '8. So sénh
dii liéu phd ctia hgp chit 318 v6i hop chit longpene A
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Bang 1: Di liéu 1D-NMR ctia hop chét 1, 2 va 2 a trong dung méi acetone-d;

Vi tri 1
On (ppm) ¢ (ppm)
J (Hz)
la 2,56 (1H; td, 13,8; 8,2) 31,5
1b 2,66 (1H; td, 13,8; 7,8)
2 1,68 (2H; g, 8,0) 41,2
3 3,80 (1H; m) 71,7
4a 1,52 (1H; td,14,1; 9,5) 44,4
4b 1,64 (1H; dt, 14,0; 3,0)
5 3,80 (1H; m) 71,7
6 1,68 (2H; 8,0) 41,2
7a 2,56 (1H; td,13,8; 8,1) 31,5
7b 2,66 (1H; td, 13,8; 7,8)
i = 134,1
2'16' 7,02 (2H; d, 8,4) 130,1
375 6,73 (2H; d, 8,4) 115,9
4 = 156,2
1 = 134,1
216" 7,02 (2H; d, 8,4) 130,1
3"/5" 6,73 (2H; d, 8,4) 115,9
4" = 156,2
5-OH
4'-OH
4//_
OH
3_

2 2a
6n (ppm) 6C 8¢ (ppm)
J (Hz) (ppm)
2,53 (2H; m) 31,7 31,9
1,83 (2H; dt, 8,2; 6,2) 37,9 41,1
5,08 (1H; m) 72,1 68,4
1,62 (1H; ddd, 12,5; 10,4; 2,9) 43,2 44,8
1,69 (1H; ddd, 12,5; 9,4; 2,9)
3,56 (1H; m) 67,3 68,4
1,65 (2H; m) 40,9 41,1
2,53 (1H; m) 31,4 31,9
2,67 (1H; dt, 8,7; 6,2)
- 133,3 134,2
7,00 (2H; dd, 8,6; 2,6 ) 130,0 130,1
6,73 (2H; d, 8,4) 115,9 115,9
= 156,3 156,2
= 134,0 134,2
7,00 (2H; dd, 8,6; 2,6) 130,1 130,1
6,73 (2H; d, 8,4) 116,0 115,9
= 156,4 156,2
3,60 (1H; m)
8,08 (1H; s)
8,04 (1H; s)
1,98 (3H; 5) 21,1

171,6

cho théy c6 sy tuong dong, vi vay, hop chat 3 dugc dé
nghi la longpene A. Hgp chét nay dugc tim théy lan
dau tién trong loai nay.

Hop chit4 c6 dang gel, mau trdng, tan t6t trong dung
modi chloroform. Phén tich phd HRMS-ESI ctia hgp
chit 4 cho thdy mii ion phén tu gia m/z 345,2407
[M+Na] ™ léch 0,1 millimass so véi gia tri Iy thuyét
m/z 345,2406, giup d€ nghi cong thiic phén ti cua
hop chét 414 CyoHz403. Phé 'H-NMR ctia hop chit
4 & vung ti trudng thdp co tin hiéu ctia mot proton
olefin [65 6,96 (1H; t, ] = 6,8 Hz, H-12)]. O ving
ti trudng cao co tin hiéu cta hai proton olefin ghép
geminal [Sy 4,83 (1H, br s, H-17b) va 4,43 (1H; br s,
H-17a)], hai nhém oxymethylene [6 5 4,15 (2H; ddd,

J=11,7,11,4 va 6,4 Hz, H-16) va 3,70 (2H; t, ] = 5,6
Hz, H-15)], mdt nhom oxymethine [dy 4,80 (1H; df,
J =10,3 va 5,4 Hz, H-14)], hai nhém methine [6y
1,72 (1H; m, H-9) va 1,10 (1H; dd, J = 12,6 v 2,5
Hz, H-5)], sau nhém methylene [§y 2,24 (1H; m, H-
11a), 2,11 (1H; m, H-11b), 2,38 (1H; ddd, ] = 13,0,
10,5 va 5,2 Hz, H-7a), 2,00 (1H; m, H-7b), 1,72 (1H;
m, H-1a), 1,72 (1H; m, H-6a), 1,57 (1H; ddddd, | =
14,1, 13,6, 7,0, 3,6 va 3,4 Hz, H-2a), 1,50 (1H; ddddd,
J =14,0, 13,6, 11,6, 4,2 va 3,8 Hz, H-2b), 1,40 (1H; br
d, ] = 13,9 Hz, H-3a), 1,33 (1H; dddd, ] = 13,0, 13,0,
12,9 va 4,3 Hz, H-6b), 1,18 (1H; ddd, ] = 13,3, 13,2
va 3,6 Hz, H-3b) va 1,03 (1H; ddd, ] = 13,2, 12,8 va
3,9 Hz, H-1b)] va ba nhém methyl [65 0,88 (3H; s,
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(3]

H-18), 0,81 (3H; s, H-19), 0,70 (3H; s, H-20)]. Phég
I3C.NMR ctia hop chit 4 cho théy c6 tin hiéu ctia 20
carbon. Trong d4, vung tu trudng thdp cé tin hiéu
ctia bon carbon olefin [6¢ 148,3 (C-8), 136,3 (C-13),
134,1 (C-12) va 107,9 (C-17)]. O viing tif trudng cao,
c6 tin hiéu ctia mot carbon oxymethine [8¢ 71,0 (C-
14)], hai carbon oxymethylene [§¢ 65,9 (C-16) va 65,5
(C-15)], hai carbon tti cdp [6¢ 39,8 (C-10) va 33,4 (C-
4)], hai carbon methine [§¢ 57,4 (C-9) va 55,6 (C-5)],
séu carbon methylene [§¢ 42,2 (C-3), 39,4 (C-1), 38,2
(C-7), 24,4 (C-6), 22,4 (C-11) va 19,5 (C-2)] v ba
carbon methyl [¢ 33,8 (C-18), 21,9 (C-19) va 14,6
(C-20)] (Bang 2). Phén tich tin hiéu phé HSQC va
HMBC cho phép xac dinh néi doi tai vi tri C-12=C-13
thong qua tuong quan HMBC ctia H-11 dén C-12, H-
12/H-11/H-16 dén C-13 va H-12 dén C-14. No6i doi
tai vi tri C-8=C-17 dugc xac dinh théng qua tuong
quan HMBC cua H-17 dén C-7/C-9, H-9/ H-7 dén
C-17 (8¢—17 107,9 ppm), H-6/H-7/H-9/H-11 dén C-
8 (8¢_g 148,3 ppm). So séanh dii liéu phd ctia hgp chit
4 v&i hop chit labda-8(17),12-diene-14,15,16-triol '8
cho théy c6 su tuong déng. Thém vao do6, nang luc
trién quang 06251) (¢ 0,12; CHCI3) ctia hgp chét 4 1a
+ 26,9 tuong hgp véi cdu hinh (12Z,14R), khi so sainh
vé6i tailiéu tham khao (e p = +2,5 (¢ 0,37; CHCl3) 1°.
Vi vay, hop chit 4 dugc dé nghi la (12Z,14R)-labda-
8(17),12-diene-14,15,16-triol va hgp chit nay dugc
tim théy 1an d4u tién trong loai nay.

T4t ca cac hop chit dugc phan l4p tit ci Nghé tring
dugc thii hoat tinh tic ché enzyme urease tai cic nong
do 10, 25, 50, 100 va 250 uM. Hydroxyurea dugc st
dung lam chét d6i chiing duong. Két qua cho thdy
hop chit 1 thé hién hoat tinh tic ché urease v6i gid
tri ICsq la 86,7 uM, gin tuong duong véi chat doi
chiing duong hydroxyurea (ICsg = 74,5 uM). Két
hgp v6i nghién ctu trude day vé méi tuong quan gitia
cdu tric diarylheptanoid mach thing va hoat tinh tic
ché enzyme uresae cho thdy sy hién dién nhém 3,5-
dihydroxyl trén khung hgp chét diarylheptanoid c6
thé1am ting manh hoat tinh sinh hoc nay . Cac hgp
chat con lai thé hién yéu ddi v6i qud trinh tc ché en-
Zyme urease.

KET LUAN

Bang cach thuc hién sic ky cot két hop sic ky 16p
mong diéu ché, boén hgp chat tinh sach da dugc
phén 1ap tii phan doan NTC-F ct Nghé tring. han
tich dii liéu phé cong hudng ti hat nhin NMR,
phé khoi HRESI-MS két hgp voi so sanh tai liéu
tham khéo cho phép dé nghi cdc hgp chét nay
la meso-hannokinol (1), anti-3-acetoxy-5-hydroxy-
1,7-bis(4-hydroxyphenyl)heptane (2), longpene A (3)
va(12Z,14R)-labda-8(17),12-diene-14,15,16-triol (4).

Day la cdc hgp chit dugc tim thdy lan d4u tién trong
loai nay. Thi nghiém hoat tinh tic ché enzyme urease
cho thay hgp chat 1 thé hién hoat tinh Gc ché urease
véi gia tri ICsq 1a 86,7 M, gén tuong duong véi chit
déi chiing duong hydroxyurea (ICsg = 74,5 uM).

LOI CAM ON

Nghién ctiu dugc tai trg béi Dai hoc Quéc gia Thanh
phé H6 Chi Minh (DHQG-HCM) trong khuén kho
Chuiong trinh ma s6 NCM 2020-18-01

Danh muc viét tat

'H-NMR: Ph§ cong hudng tit hat nhan ctia 'H.
13C-NMR: Ph§ cong hudng tii hat nhan ctia '3C.
HMBC: Phé tuong quan hat nhan gitia 3C va 'H
thong qua 2, 3 néi héa tri.

COSY: Phd tuong quan hat nhan gitta 'H va 'H thong
qua 1 no6i hoa tri.

HRMS-ESI: Phé khdi lugng do phén giai cao ghép ndi
d4u do ion hda dién ti

SKC: sac ki cot silica gel pha thudng

s: Mii don (singlet)

d: Mii doi (doublet)

br: Miii bau (broad)

m: Mui da (multiple)

XUNG POT LO1 iCH

Céc tac gia cam doan khong c6 bét ky xung dot loi ich
nao trong bai nghién ctiu nay.

PONG GOP CUA CACTACGIA

Lé Hiiu Tho giai ciu tric hda hoc cac hgp chit, thu
nghiém hoat tinh sinh hoc, xt ly s6 liéu va viét ban
thao. Hoang Thi Ngoc, Lé Thanh Thity Nga thuic hién
phan 14p cac hgp chit tinh sach va giai ciu tric hoa
hoc cac hgp chét. Nguyén Xuan Hai thu thap nguyén
vat liéu nghién ctu va thd hoat tinh sinh hoc. D6
Van Nhit Trudng diéu ché cac cao chiét. Nguyén Thi
Thanh Mai va Nguyén Trung Nhan phéan bd cuc va
chinh stta ban théo chi tiét. Tit ca cdc tac gia da doc
va chdp nhén ban thdo cudi cuing.
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Bang 2: Dir liéu 1D-NMR ciia hgp chat 3 va 4 trong dung méi CDCl;

Vi tri

la
1b

2a

2b

3a

3b

6a

6b

7a

7b

10
11a
11b
12
13
14
15

16

17b
18
19

20

3

Sy (ppm)
J (Hz)

1,72 (1H; m)
1,08 (1H; ddd, 12,9; 12,9; 3,7)

1,57 (1H; ddddd, 13,8; 13,3; 6,8; 3,8
33,7)

1,50 (1H; ddddd, 13,8; 12,9; 11,1;
4,1;3,8)

1,40 (1H; br d, 13,4)

1,18 (1H; dddd, 13,4; 13,3; 4,1; 3,8)
1,12 (1H; dd, 12,8; 2,8)

1,72 (1H; m)

1,32 (1H; dddd, 12,9; 12,9; 12,8; 4,3)

2,00 (1H; ddd, 13,2; 12,9; 5,3)
2,35 (1H; m)

1,85 (1H; d, 10,4)

2,50 (1H; m)

2,34 (1H; m)

6,96 (1H; t, 6,8)

4,36 (2H; 5)
4,40 (1H; br s)
4,83 (1H; br s)
0,88 (3H; s)
0,81 (3H; s)

0,73 (3H; s)

d. (ppm)

39,4

19,5

42,2

38,0

148,2
56,8

39,8
24,0

150,3
129,7

172,5

57,3
108,0

4

6y (ppm)
J (Hz)

1,72 (1H; m)
1,03 (1H; ddd, 13,2; 12,8; 3,9)

1,57 (1H; ddddd, 14,1; 13,6; 7,0;
3,6; 3,4)

1,50 (1H; ddddd, 14,0; 13,6; 11,6;
4,2;3,8)

1,40 (1H; br d, 13,9)

1,18 (1H; ddd, 13,3; 13,2; 3,6)
1,10 (1H; dd, 12,6; 2,5)

1,72 (1H; m)

1,33 (1H; dddd, 13,0; 13,0; 12,9;
4,3)

2,38 (1H; ddd, 13,0; 10,5; 5,2)
2,00 (1H; m)

1,72 (1H; m)

2,24 (1H; m)

2,11 (1H; m)

6,96 (1H; t, 6,8)

4,80 (1H; dt, 10,3; 5,4)

3,70 (2H; t, 5,6)

4,15 (2H; ddd, 11,7; 11,4; 6,4)
4,43 (1H; br s)

4,83 (1H; br s)

0,88 (3H; s)

0,81 (3H; s)

0,70 (3H; s)

. (ppm)

39,4

19,5

42,2

38,2

148,3
57,4

39,8
22,4
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Structural elucidation and urease inhibitory activity of four
compounds isolated from the Curcuma aromatica Salisb. rhizomes

Tho Huu Le'-23, Ngoc Thi Hoang'2, Nga Thuy Thanh Le'2, Hai Xuan Nguyen'23, Truong Nhat Van Do'23,
Mai Thanh Thi Nguyen'?3, Nhan Trung Nguyen'-%3"*

=
! ABSTRACT
White turmeric (Curcuma aromatica Salisb.) belonging to the ginger family (Zingiberaceae), is
Elnzttrl widely distributed in tropical and subtropical regions such as India, China, Japan, and South-
Use your smartphone to scan this east Asian countries. In traditional Viethnamese medicine, white turmeric rhizomes are used to
QR code and download this article treat gastrointestinal disorders, skin infections, joint pain, and insect bites. This paper reports

the isolation and structural elucidation of four compounds from the fraction NTC-F of the white
turmeric rhizomes. The chemical structures of these compounds were elucidated by analyz-
ing nuclear magnetic resonance (1D- and 2D-NMR) spectroscopic data, high-resolution electro-
spray ionization mass spectrometry (HRESI-MS) data, and comparison with references in the lit-
erature. The isolated compounds were meso-hannokinol (1), anti-3-acetoxy-5-hydroxy-1,7-bis(4-
hydroxyphenyl)heptane (2), longpene A (3) and (12Z,14R)-labda-8(17),12-diene-14,15,16-triol (4).
All four were evaluated for urease inhibitory activity, and compound (1) exhibited significant ure-
ase inhibitory activity with an ICsq value of 86.7 M, compared to the positive control hydroxyurea
(ICs0 74.5 wM). This result could contribute the species Curcuma aromatica to the database of Viet-
namese medicinal plants with the potential to treat Helicobacter pylori-induced gastric ulcers.

Key words: urease inhibitor, gastric ulcer, Nghé trang, Curcuma aromatica Salisb
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