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TAC DUNG UC CHE VI KHUAN HELICOBACTER PYLORI CUA CAO

CHIET VA CAC DITERPENOID TU KHO SAM
Vii Thi Oanh', Lwong Thuy Nhung', Tran Thi Minh Nguyét’, Pham Bdo Yén?, Nguyén Khac Tiép’,
Phuwong Thién Thuwong"*
WVién Khoa hoc va Cong nghé Viét Nam - Han Quoc;
’Trueong Dai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Noi;
3Truong Dai hoc Duoc Ha Noi
*Email: phuongthienthuong@mst.gov.vn
Nhan bai: 23/4/2026 Chap nhan dang: 20/6/2026
Tém tit

Nam hop chit ent-kauran diterpenoid da dugc phén 13p tir phin doan n-hexan cua la khé sam (Croton tonkinensis
Gagnep.). Cau trac cac hop chat nay duoc xac dinh thong qua phén tich pho 'H, '*C NMR két hop so sanh v6i dit liéu trong
tai liu tham khao, bao gom: ent-1a,7f-diacetoxy-14a-hydroxykaur-16-en-15-on (1), ent-1a,14a-diacetoxy-74-hydroxy kaur-
16-en-15-on (2), ent-7 f-hydroxy-15-oxokaur-16-en-18-yl acetat (3), ent-7a,14f-dihydroxykaur-16-en-15-on (4) va acid ent-
11a-acetoxykaur-16-en-18-oic (5). Cac cao chiét n-hexan (KS-H), dichloromethan (KS-MC) va ethyl acetat (KS-EA) thé
hién hoat tinh trc ché Helicobacter pylori v&i dudng kinh vong vo khuén trong khoang 4,0—17,4 mm, trong d6 KS-H cho hoat
tinh manh 'nhat (17,4 mm trel} chung HP 2.18 va 15,1 mm trén ching HP 3.5). Bén canh, do, cac hc_rpr chét 1-3 thé hién hoat
tinh &re che H. pylori tuong d6i manh vdi gid tri MIC trong khoang 2-10 pg/mL. Trong s6 d6, hop chét 3 ¢6 hoat tinh noi bat
nhat voi gia tri MIC thap nhét (2 pg/mL) trén nhiéu chung (HP 2.18, HP 3.5 va HP VN-09), goi y vai tr0 dong gop chinh vao
tac dung khang khuan cua dugc li,éu. Céc hop chat 1 va 2 thé hi¢n hoat tiph yeu hon véi gia tr1 MIC lan luot 1a 5-7,5 pg/mL
va 5-10 pg/mL, trong khi hop chat 4 va 5 khong thé hién kha néng tre che bét ki chung vi khuan H. pylori nao. Déy la nghién
ctru dau tién vé hoat tinh trc ché H. pylori ctia dugc liéu va cac hgp chat ent-kauran phén 1ap tir kho sam.

Tir khoa: Croton tonkinensis; Khé sam; Uc ché vi khudn H. pylori, ent-kauran, ent-7-hydroxy-15-oxokaur-16-en-18-yl
acetat.

Summary
Antibacterial Activity of Extracts and Isolated Compounds from Croton tonkinensis Gagnep.
Against Helicobacter pylori

Five ent-kaurane diterpenoids were isolated from the n-hexane fraction of the leaves of Croton tonkinensis Gagnep. Their
structures were elucidated by 'H and *C NMR spectroscopic analyses in combination with comparison to reported data,
including ent-1a,7f-diacetoxy-14a-hydroxykaur-16-ene-15-one (1), ent-1a,14a-diacetoxy-74-hydroxykaur-16-ene-15-one (2),
ent-Ta-hydroxy-15-oxokaur-16-en-18-yl acetate (3), ent-7a,14f-dihydroxykaur-16-en-15-one (4), and ent-11-acetoxykaur-
16-en-18-oic acid (5). The n-hexane (KS-H), dichloromethane (KS-MC), and ethyl acetate (KS-EA) extracts exhibited
inhibitory activity against Helicobacter pylori, with inhibition zone diameters ranging from 4.0 to 17.4 mm; notably, KS-H
showed the strongest activity (17.4 mm against strain HP 2.18 and 15.1 mm against HP 3.5). In addition, compounds 1-3
demonstrated relatively strong anti-H. pylori activity, with MIC values of 2-10 pg/mL. Among them, compound 3 displayed
the most potent activity, with the lowest MIC value (2 pg/mL) across multiple strains (HP 2.18, HP 3.5, and HP VN-09),
suggesting its major contribution to the antibacterial effect. In contrast, compounds 1 and 2 showed weaker activity, with
MIC values of 5-7.5 pg/mL and 5-10 pg/mL, respectively, whereas compounds 4 and 5 showed no anti-H. pylori activities.
To the best of our knowledge, this is the first report on the anti-H. pylori activity of extracts and isolated compounds from C.
tonkinensis.

Keywords: Croton tonkinensis; Anti-H. pylori activity; ent-kaurane, ent-7-hydroxy-15-oxokaur-16-en-18-yl acetate.

1. Dit van dé

Helicobacter pylori 1a vi khuan Gram am gay
nhiém man tinh phd bién, anh huong dén hon
50% dan s6 toan cau va 1a nguyén nhan chinh cia
viém da day, loét da day—ta trang, dong thoi lién
quan dén ting nguy co ung thu da day
[11,[21.[31,[41,[5]. Cac phac dd diéu tri hién nay
dwa trén phéi hop khang sinh va thudc e ché tiét

acid, tuy nhién, con han ché do tac dung phu va
tinh trang khang khang sinh ngay cang gia tang
[6]. Do d6, viéc tim kiém cac tac nhan khang H.
pylori méi 1a can thiét. Trong bdi canh do, nhiéu
dugc li¢u trong y hoc cd truyén da dugc ghi nhan
c6 tiém ning hd tro diéu tri va e ché vi khuan
nay [7],[81,[9].
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Khdé sam hay khé sam cho 14 (Croton
tonkinensis Gagnep., ho Euphorbiaceae) 1a mot
loai cay bui nhiét d6i phan bd cha yéu & mién
Bic Viét Nam, duge ghi nhan st dung ri€éng 1é
hay trong cac bai thudc dan gian diéu tri viém
loét da day-ta trang. Céc nghién ctu hoa hoc da
chi ra rang khé sdm c6 chira nhidu nhom hop chit
khac nhau, bao gém tinh dau, triterpenoid va dic
biét la diterpenoid [10]. Trong do6, cac
diterpenoid khung ent-kauran dugc xem la thanh
phin chu dao, gop phan vao nhiéu hoat tinh sinh
hoc nhur khang khuan, chng viém va chéng ung
thu. V& hoat tinh khang khuén, nghién ctru cua
tac gia P. M. Giang va cs. (2005) da danh gia tac
dung cia diterpenoid phan 1ap tir kh sam trén
ching tu cdu vang khang methicillin (MRSA),
trong d6 mot s6 hop chat cho thiy tac dung dang
ké, dién hinh 1a CT1 (ent-7 B -hydroxy-15-
oxokaur-16-en-18-yl acetat) véi MIC dat 500
pg/mL [11]. Tuy nhién, cho dén nay, chua co
nghién ctru nao bao cio vé tac dung trc ché H.
pylori cua cac cao chiét phan doan ciing nhu cac
hop chit phan lap tir loai nay. Trong nghién ctru
ndy, ching toi tién hanh phan lap, xac dinh cau
trac cac hop chat tir 1a khd sdm va danh gia hoat
tinh tc ché H. pylori clia cic cao chiét va cac hop
chat thu dugc dé lam co s& khoa hoc tién dé cho
viéc stir dung loai nay trong y hoc dan gian.

2. Nguyén vat liéu, phwong phap nghién
ciru

2.1. Nguyén liéu

La cua cay khd sdm cho 14 (C. tonkinensis
Gagnep.) duoc thu hai vao thang 4/2023 tai
huyén Tam Ddo, tinh Vinh Phuc va duoc PGS.
TS. Phuong Thién Thuong — Phong Cong nghé
sinh hoc, Vién Khoa hoc va Cong nghé Viét Nam
— Han Qudc (VKIST) — giam dinh lai tén khoa
hoc. Mau tiéu ban KS-042023 dwgc luu giir tai
Phong Cong nghé sinh hoc, VKIST.

2.2. Chung vi sinh vat

Cac chung H. pylori lam sang (5 ching: VN-
09, HP 3.8, HP 2.18, HP 3.5 va HP 9) duoc cung
cép boi Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Qudc gia Ha Noi.

2.3. Dung méi, héa chat, thiét bi

Cac dung moi sir dung la ethanol (EtOH),
methanol (MeOH), dichloromethan (DCM), ethyl
acetat (EA), aceton (A), n-hexan (H), n-butanol
(n-BuOH) va nudc cat (W). Phd 'H NMR va 13C
NMR dugc do trén may Bruker AM600 FT-

NMR vé6i TMS 1a chat chuin ndi. Sic ky cot (CC)
st dung silica gel (40-63 um) (Merck, Puc),
YMC RP-18 (75-150 uM, 75 A, YMC, Nhat ban).
Séic ky 16p mong (TLC) str dung ban trang sin
silica gel 60 Fass va RP-18 F2s4S. Vét chét duoc
phat hién bang cach phun déu thudc thir acid
H>S04 10% trong EtOH va ho néng tir tir dén khi
hién mau.

Méi truong nudi ciy 1a Columbia blood agar
(OXOID) c6 bd sung 7% mau ciru, tii Gaspak
EZ Campy Pouch system tao méi truong vi hiéu
khi (BD, My), amoxicillin (Merck, Bic),
dimethyl sulfoxid (DMSO, Fisher, M¥) va Brain
Heart Infusion (BHI, Himedia, An D).

2.4. Phuong phap chiét xudt va phan ldp cdc
hop chdt

Duoc liéu khé sam (5,0 kg; d6 am 8,56%)
dugc xay nho, sau d6 duoc chiét nong (& 80°C)
bang ethanol 80% (15 lit x 3 1an), mdi lan 3 gio.
Céc dich chiét ethanol dugc gop lai, cit loai dung
moi, thu duoc 350,0 g can chiét ethanol. Cén
chiét ethanol dugc hoa trong 500 mL nudc thanh
hén dich rdi chiét 1ong — long véi cac dung moi
c6 d6 phan cuc tang dan nhu n-hexan, MC, EA,
n-BuOH theo ty 1€ 1:3, 1ap lai 3 lan. Dich chiét
céc phan doan dugc thu hdi dung mai, thu dugc
cac cao phan doan tuong tng: 40,0 g cao n-hexan,
32,5 g cao MC, 25,1 g cao EA va 15,0 g n-BuOH.

Cén phan doan n-hexan (40,0 g) dwugc phan
tach bang sic ky cot silica gel, rira giai bang hé
dung moi n-hexan-EA & cac ty 1€ (6:1, 4:1, 2:1,
v/v). Kiém tra cac phan doan bang séc k)’/ lé‘p
mong, thu dugc 4 phan doan chinh (KS-1A — KS-
1D).

Phén doan KS-1B (20,0 g) duoc tién hanh sic
ky cot pha thuong véi hé dung moéi n-hexan:
aceton (15:1 — 1:1, v/v), thu dugc 6 phan doan
(KS-2A — KS-2F). Phan doan KS-2C (11,0 g)
dugc phan 1ap bang sic ky cot pha ddo véi hé
dung moi rua gidi aceton-nudc (3:1, v/v) thu
duoc hop chat 1 (15,0 mg) va hop chit 2 (22,0
mg). Phan doan KS-2D (9,0 g) duoc két tinh lai
trong CH>Cl, va rira tinh thé bang aceton, thu
duoc hop chat 3 (1,0 g). Phan doan KS-2E (8,9 g)
dugc tinh ché bang sic ky cot pha dao véi hé
dung moi aceton-nudc (2,5:1, v/v), thu dugc hop
chat 4 (35,0 mg) va hop chat 5 (19,7 mg).

ent-1a,73-Diacetoxyl-14a-hydroxykaur-16-
en-15-on (1): Dang bt mau tréng; ESI-MS: m/z
419,4 [M+H]*; '"H NMR (CDCl;, 600 MHz) 0n:
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4,86 (1H, br s, H-1), 1,64 (1H, m, H-2), 1,98 (1H,
m, H-2), 1,24 (1H, d, J= 13,8 Hz, H-3), 1,29 (1H,
m, H-3), 1,58 (1H, m, H-5), 1,67 (1H, q, J = 12,6
Hz, H-6), 5,75 (1H, dd, J = 3,6, 11,4 Hz, H-7),
1,82 (1H, d, J=9,0 Hz, H-9), 1,29 (1H, m, H-11),
1,49 (1H, m, H-11), 1,78 (1H, m, H-12), 1,98
(1H, m, H-12), 3,11 (1H, br s, H-13), 4,89 (1H, s,
H-14), 5,41 (1H, s, H-16), 6,16 (1H, s, H-16),
0,97 (3H, s, H-18), 0,87 (3H, s, H-19), 1,16 (3H,
s, H-20), 2,00 (3H, s, 1-OCOCH3), 2,02 (3H, s,
7-OCOCH3); 3C NMR (CDCls, 150 MHz) dc:
72,8 (C-1), 22,8 (C-2), 35,0 (C-3), 33,2 (C-4),
47,1 (C-5), 25,2 (C-6), 76,1 (C-7), 61,0 (C-8),
47,0 (C-9), 43,0 (C-10), 16,8 (C-11), 31,1 (C-12),
45,8 (C-13), 74,4 (C-14), 205,2 (C-15), 146,8 (C-
16), 118,6 (C-17), 33,1 (C-18), 21,4 (C-19), 18,4
(C-20), 21,4 (1-OCOCH3), 170,3 (1-OCOCH3),
21,6 (7-OCOCHs), 168,3 (7-OCOCH3) [12].
ent-1a,14a-Diacetoxy-7#-hydroxykaur-16-
en-15-on (2): Chit rin vo dinh hinh; ESI-MS:
m/z 419,4 [M+H]"; 'H NMR (CDCl3;, 600 MHz)
ou: 4,86 (1H, br s, H-1), 1,62 (1H, m, H-2), 1,94
(1H, m, H-2), 1,48 (1H, m, H-3), 1,42 (1H, dd, J
= 1,8, 12,0 Hz, H-5), 1,82 (1H, m, H-6), 4,19 (1H,
dt, J = 3,6, 12,0 Hz, H-7), 1,82 (1H, m, H-9),
1,30 (1H, m, H-11), 1,48 (1H, m, H-11), 1,82
(1H, m, H-12), 2,12 (1H, m, H-12), 3,08 (1H, s,
H-13), 6,01 (1H, s, H-14), 5,40 (1H, s, H-17),
6,17 (1H, s, H-17), 0,95 (3H, s, H-18), 0,90 (3H,
s, H-19), 1,16 (3H, s, H-20), 1,99 (3H, s, I-
OCOCH3), 1,97 (3H, s, 14-OCOCH3;); '3C NMR
(CDCl;, 150 MHz) oc: 72,9 (C-1), 22,7 (C-2),
35,0 (C-3), 33,0 (C-4), 47,6 (C-5), 27,3 (C-06),
73,0 (C-7), 61,6 (C-8), 48,1 (C-9), 43,0 (C-10),
16,6 (C-11), 32,3 (C-12), 44,2 (C-13), 76,1 (C-
14), 206,6 (C-15), 146,0 (C-16), 117,9 (C-17),
33,3 (C-18), 21,4 (C-19), 18,8 (C-20), 21,2 (1-
OCOCH3), 170,2 (1-OCOCH3), 21,5 (14-
OCOCH3), 170,7 (14-OCOCH3) [12].
ent-7f-Hydroxy-15-oxokaur-16-en-18-yl

acetat (3): Tinh thé khong mau; ESI-MS: m/z
378,3 [M+NH4]*; 'H NMR (CDCl3, 600 MHz) dn:
1,80 (1H, m, H-1), 0,74 (1H, dt, J=4,2, 13,2 Hz,
H-1), 1,64 (2H, m, H-2), 1,27 (1H, dd, J = 2,4,
12,6 Hz, H-5), 4,03 (1H, dd, J = 4,2, 12,0 Hz, H-
7), 1,23 (1H, d, J = 8,4 Hz, H-9), 1,96 (1H, tdd, J
=24, 6,0, 13,2 Hz, H-12), 3,10 (1H, s, H-13),
5,28 (1H, s, H-17), 5,97 (1H, s, H-17), 3,66 (1H,
d, J= 11,4 Hz, H-18), 3,87 (1H, d, /= 11,4 Hz,
H-18), 0,85 (3H, s, H-19), 1,14 (3H, s, H-20),

2,09 (18-OCOCH3); '3C NMR (CDCls, 150 MHz)
oc: 38,9 (C-1), 17,6 (C-2), 35,5 (C-3), 36,4 (C-4),
46,3 (C-5), 27,7 (C-6), 70,8 (C-7), 58,4 (C-8),
51,8 (C-9), 39,7 (C-10), 18,0 (C-11), 32,8 (C-12),
37,6 (C-13), 27,9 (C-14), 209,8 (C-15), 149,2 (C-
16), 115,0 (C-17), 72,3 (C-18), 17,6 (C-19), 18,2
(C-20), 21,1 (18-OCOCH3), 171,3 (18-OCOCHa).
[13].

ent-7a,14f-Dihydroxykaur-16-en-15-on (4):
Dang bot mau tréng; ESI-MS: m/z 319,7 [M+H]";
'"H NMR (CDCls, 600 MHz) du: 0,70 (1H, td, J =
12,6, 3,0 Hz, H-1), 1,72 (1H, m, H-1), 0,79 (1H,
m, H-2), 1,43 (1H, m, H-2), 1,13 (1H, m, H-3),
0,94 (1H, d, J= 12,0 Hz, H-5), 1,98 (1H, m, H-6),
4,35 (1H, d, J= 11,4 Hz, H-7), 1,23 (1H, m, H-9),
0,93 (1H, m, H-11), 1,72 (1H, m, H-11), 1,98
(1H, m, H-12), 3,05 (1H, s, H-13), 4,88 (1H, s,
H-14), 5,38 (1H, s, H-17), 6,14 (1H, s, H-17),
0,91 (3H, s, H-18), 0,85 (3H, s, H-19), 1,06 (3H,
s, H-20); 3C NMR (CDCls, 150 MHz) dc: 39,7
(C-1), 17,5 (C-2), 41,7 (C-3), 33,3 (C-4), 53,7
(C-5), 28,1 (C-6), 75,1 (C-7), 62,1 (C-8), 54,5
(C-9), 40,1 (C-10), 17,5 (C-11), 31,2 (C-12), 46,2
(C-13), 75,1 (C-14), 208,3 (C-15), 147,8 (C-16),
118,0 (C-17), 33,7 (C-18), 17,5 (C-19), 18,6 (C-
20) [14].

Acid ent-11a-acetoxykaur-16-en-18-oic (5):
Dang bt vo dinh hinh; ESI-MS: m/z 375,5
[M+H]*; '"H NMR (CDCls, 600 MHz) du: 1,97
(1H, d, J = 12,6 Hz, H-1), 1,02 (1H, dd, J = 3,6,
12,6 Hz, H-2), 1,61 (1H, m, H-2), 1,76 (1H, m,
H-3), 1,74 (1H, d, J= 11,4 Hz, H-5), 1,47 (1H, d,
J=12,6 Hz, H-6), 1,19 (1H, m, H-6), 1,51 (1H, d,
J = 14,4 Hz, H-7), 1,67 (1H, m, H-7), 1,41 (1H,
br s, H-9), 5,06 (1H, t, J = 3,2 Hz, H-11), 1,87
(1H, m, H-12), 2,63 (1H, d, J = 3,6 Hz, H-13),
1,92 (1H, d, J = 2,4 Hz, H-13), 2,04 (1H, dt, J =
2,4, 16,8 Hz, H-15), 2,50 (1H, d, J = 16,8 Hz, H-
15), 4,68 (1H, s, H-17), 4,82 (1H, s, H-17), 1,16
(3H, s, H-19), 1,00 (3H, s, H-20), 1,93 (3H, s, 11-
OCOCHs3); 3C NMR (CDCls, 150 MHz) dc: 39,4
(C-1), 17,8 (C-2), 37,0 (C-3), 47,7 (C-4), 50,0
(C-5), 23,2 (C-6), 40,5 (C-7), 43,3 (C-8), 62,0
(C-9), 37,6 (C-10), 69,0 (C-11), 39,9 (C-12), 42,5
(C-13), 39,1 (C-14), 48,0 (C-15), 151,1 (C-16),
103,4 (C-17), 184,1 (C-18), 17,9 (C-19), 15,3 (C-
20), 21,8 (11-OCOCH3s), 170,3 (11-OCOCH3)
[15].

2.5. Phurong phdp nuéi cdy va danh gid tdc
dung trc ché vi khudn HP
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05 chung vi khuidn VN-09, HP 3.8, HP 2.18,
HP 3.5 va HP 9 duogc nudi cy trong mdi truong
Columbia Blood Agar c¢6 bd sung 7% maéu ciru.
Céac dia thach dugc dat trong ti nudi céy vi hiéu
khi Gaspak EZ Campy Pouch system (BD) va u &
37°C trong vong 7 ngay. Viéc danh gia kha nang
rc ché H. pylori cia cic cao chiét va cac hop
chit 1 -5 dugc thyc hién bang phwong phap
khuéch tan trén dia thach. Theo d6, kha ning trc
ché H. pylori duoc danh gia bang cach do duong
kinh Vong v6 khuan. Cac miu cao phan doan, cac
hop chat 1-5, khang sinh d6i chimg (amoxicillin)
dugc can va hoa tan trong DMSO (> 99,9%) dé
thu dugc dung dich c6 ndng do twong tmg 1a 20,
4 va 2 mg/mL. Pé chuan bi khoanh gidy thir
nghiém, 2 pL dich mau dugc nho 1én trén khoanh
gidy thdm di khir trang (duong kinh 6 mm), dé
kho dé thu duogc cac khoanh gidy véi luong mau

thir tuong ung 1a 40, 8 va 4 pug va bao quan ¢ 4°C.

Dbi ching 4m 1a khoanh gidy thim chira 2 pL
DMSO duoc chuén bi theo cung cach. Vi khuén
H. pylori duoc chuén bi c6 d6 duc 2 McFarland
(twong dwong 6 x 108 vi khuén), 100 uL dugc
trai déu 1én dia méi truong Columbia agar c6 bd
sung mau cuu, doi cac dia kho bé mat trong tu
cay vo khuan. Cac khoanh gidy duoc dit 1én bé
mat thach va nudi ¢ diéu kién vi hiéu khi (trong

tai vi hiéu khi Gaspak EZ Campy Pouch system
(BD)), 37°C trong 7 ngdy. Doc két qua vong
khang khuén bang thudc kep. Pudng kinh vong
trc ché duogc xac dinh bang duong kinh vong vo
khuan trir di duong kinh khoanh gidy (6 mm).
Thi nghiém duoc thyc hién 1ap lai 3 lan [16].

2.6. Xac dinh nong d¢ e ché toi thiéu H.
pylori ciia cdc mau

Nong d6 trc ché tdi thiéu (Minimum inhibitory
concentration - MIC) duoc x4c dinh bing phuong
phap pha lodng trén dia thach. Cu thé, méi trudng
Blood Agar Base sau khi tiét tring dugc bd sung
7% mau ciru va mau thir & cac ndong do khac nhau.
Hdn hop moéi truong sau dé duge dd vao dia Petri
vO trung nhim tao cac dia thach chira mau thir
v6i dai ndng d6 1an luot 14 0; 0,5; 1; 2; 5; 7,5 va
10 pg/mL. Vi khuén H. pylori duoc chuin bi vé6i
d6 duc 0,5 McFarland, sau d6 pha loang 100 lan
dé thu dugc dung dich lam viéc 1,5 x 10° vi
khudn/mL. Dung dich lam viéc s€ dugc céy lén
day cac dia thach ké trén, v6i mdi chung ciy 20
giot/dia, mdi giot 2 puL. Cac dia nay dugc nudi
cay trong dicu kién vi hiéu khi ¢ 37°C trong 7
ngay. Gia tri MIC dugc xéc dinh 1a nong dd nho
nhit khong quan sat thdy sy phat trién cia vi
khuan [16].

3. Két qua va thao luin

HOOC ~
5

Hinh 1. Céu tric cta cac hop chit phan 1ap dugc (1-5) tir kh sam

Hop chit 1 phan lap duoc c6 dang bot vo dinh
hinh mau trdng. Dir liéu phd 'H va 3C NMR ciia
1 cho théy cac tin hiéu ddc trung cua mdt hop
chit thudc khung ens-kauran ditepenoid véi hai
nhom acetyl. Pho 'H NMR cho thay tin hiéu cua
hai olefinic proton tai ou 5,41 (1H, s, H-17a),

6,16 (1H, s, H-17b), ba nhém oxymethin tai Ju
4,86 (1H, br s, H-1), 5,75 (1H, dd, J = 11,4, 3,6
Hz, H-7), 4,89 (1H, s, H-14), ba nhom methyl tai
on 0,97 (3H, s, H-18), 0,87 (3H, s, H-19), 1,16
(3H, s, H-20), hai nhém methyl cia hai nhom
acetyl tai on 2,00 (3H, s, 1-OCOCH3) va 2,02 (3H,
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s, 7-OCOCH3). Phd 13C NMR cua 1 xuét hién tin
hidu ciia 24 carbon, bao gom ba carbon methyl
bac 4 tai dc 33,1 (C-18), 21,4 (C-19), 18,4 (C-20),
mot nhom keton tai dc 205,2 (C-15), hai carbon
cta ndi doi tai dc 146,8 (C-16) va 118,6 (C-17),
hai nhém acetyl tai dc 21,4 (1-OCOCH3), 170,3
(1-OCOCH3), 21,6 (7-OCOCH3), 168,3 (7-
OCOCH3), nam nhém methylen, sau nhém
methin trong d6 c6 ba nhom oxymethin tai dc
72,8 (C-1), 76,1 (C-7), 74,4 (C-14), va ba carbon
bac 4 tai Jc 33,2 (C-4), 61,0 (C-8), 43,0 (C-10).
Tir cac phan tich trén, két hop so sanh véi tai ligu
tham khao, nhdn thiy dit liéu phd cua hop chét 1
trang khép hoan toan véi dit lidu phd cia hop
chit  ent-1a,7f-diacetoxy-14a-hydroxykaur-16-
en-15-on. Do d6, hop chat 1 duoc xac dinh la
ent-1a,7p-diacetoxy-14a-hydroxykaur-16-en-15-
on [12].

Hop chit 2 phan lap duoc c¢6 dang chit ran vo
dinh hinh. Phén tich di liéu phd 'H va 3C NMR
cta 2 ciing cho thiy cac dic trung cua mot hop
chat thuoc khung ent-kauran. Pho 'H NMR cua 2
cho théy su hién dién cua mot nhom exomethylen
tai on 5,40 (1H, s, H-17a), 6,17 (1H, s, H-17b), ba
nhom oxymethin tai oy 4,86 (1H, s, H-1), 4,19
(1H, dt, J = 4,2, 12,0 Hz, H-7), 6,01 (1H, s, H-
14), ba nhém methyl singlet tai ou 0,95 (3H, s, H-
18), 0,90 (3H, s, H-19), 1,16 (3H, s, H-20), va hai
nhom acetyl tai du 1,99 (3H, s, 1-OCOCHas), 1,97
(3H, s, 14-OCOCHs). Trén phé '3C NMR cuia 2
ciing c6 tin hiéu ctia 24 carbon, bao gém 1 carbon
keton tai dc 206,6 (C-15), hai carbon olefinic dc
146,0 (C-16), 117,9 (C-17), hai nhém acetyl tai
oc 21,2 (1-OCOCH3), 170,2 (1-OCOCHs), 21,5
(14-OCOCH3), 170,7 (14-OCOCH3), sau carbon
methin, trong d6 cé ba carbon oxymethin tai dc
72,9 (C-1), 73,0 (C-7), 76,1 (C-14), va nim
carbon methylen. So sanh dir liéu phd cua hop
chit 2 voi hop chat ent-la,14a-diacetoxy-74-
hydroxykaur-16-en-15-on [12] nhan thiy su
trung khdp hoan toan, do do, hop chét 2 duge xac
dinh 1a ent-1a,14a-diacetoxy-75-hydroxykaur-
16-en-15-on.

Hop chit 3 phan 1ap dugc co dang tinh thé
khong mau. Cac phd 'H va 3C NMR cua 3 cho
thdy 3 ciing la mot diterpen khung hydroxy kaur-
16-en-15-on. Phé '"H NMR cuaa hop chit 3 cho
théy tin hiéu ciia mot nhém oxymethin at ou 4,03
(1H, dd, J = 12,0, 4,2 Hz, H-7), m{t nhom acetyl
tai o 2,10 (3H, s, 18-OCOCH3), hai proton exo-

methylen tai du 5,28 (1H, s, H-17), 5,97 (1H, s,
H-17), va hai nhém methyl tai du 0,85 (3H, s, H-
19), 1,14 (3H, s, H-20). Cac tin hiéu ¢ vung
truong thip ciia nhom oxymethylen tai du 3,66
(1H, d, J = 11,4 Hz, H-18) va 3,87 (1H, d, J =
11,4 Hz, H-18) cho phép xac dinh nhém acetoxy
lién két voi nhom methylen. Phé 3C NMR cho
thdy su c6 mat cta 22 carbon, bao gdm ba carbon
methyl, bay carbon methylen, ba carbon methin,
ba carbon bac 4, mdt nhém keton tai dc 209,8 (C-
15), mdt carbon oxymethin, hai carbon olefinic
tai oc 149,2 (C-16), 115,0 (C-17), mot carbon
oxygmethylen ¢ dc 72,3 (C-18), va mdt nhdém
acetyl tai oc 171,2 va 21,1. So sanh dir li€u phé
ctia hop chét 3 va hop chét ent-7 B-hydroxy-15-
oxokaur-16-en-18-yl acetat [13], nhan thdy su
trung khép hoan toan, do do, hop chét 3 duogc xac
dinh 1a ent-7 B-hydroxy-15-oxokaur-16-en-18-yl
acetat.

Hop chit 4 c¢6 dang bot mau tring. Phd NMR
ctia hop chét 4 khing dinh day 1a mot hop chit
ent-kauran diterpenoid. So sanh dir liéu phd 1D
NMR cho thiy hop chét 4 ¢6 céu tric twong ddng
cao v6i hop chét 3, tuy nhién diém khac biét co
ban giita hai hgp chat nay sy thay thé nhém
acetoxymethylen ¢ vi tri C-18 cua 3 boi nhém
methyl & 4, diéu nay dwgc ching minh béi su
xuét hién thém mot nhom methyl tai oy 0,91 (3H,
s, H-18), cling nhu sy Véng mat cda cac tin hiéu
proton thudc nhém methylen trén phé 'H NMR
cua 4. Ngoai ra, con mdt diém khac biét trong
ciu trac cua hop chét 4 1a sy xuat hién thém cua
mot nhom oxymethin tai vi tri C-14. Do chuyén
dich hoéa hoc ciia nhém nay trén phd 3C NMR
trong chat 4 1 dc 75,1 (C-14), trong khi chét 3 1a
oc 27,9. Cac dit li¢u phan tich trén cho phép xac
dinh hop chit 4 1 ent-7a,14p-dihydroxykaur-16-
en-15-on [14].

Hop chat 5 phan 1ap dugc dudi dang bot vo
dinh hinh. Phd 'H va 13C NMR cta 5 cho thiy
day 1a mot hop chat acid karenoic va khong co
nhom keton tai vi tri C-15. Dit liéu phd '"H NMR
cua 5 cho th?iy tin hiéu ciia mot ndi doi ngoai
vong tai on 4,68 (1H, s, H-17), 4,82 (1H, s, H-17),
mot nhom acetyl tai ou 1,93 (3H, s, 11-OCOCH3),
va hai nhéom methyl tai ou 1,16 (3H, s, H-19),
1,00 (3H, s, H-20). Phd 3C NMR cho théy tin
hiéu cta 23 carbon, trong d6 ¢o6 tin hiéu cua mot
nhom carboxylic tai dc 184,1 (COOH), mdt nhom
acetyl tai oc 21,8 (11-OCOCH3), 170,3 (11-
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OCOCHj3), mét ndi déi tai dc 151,1 (C-16), 103,4
(C-17). Tham khao tai liéu, xac dinh hop chit 5
la acid ent-11-acetoxykaur-16-en-18-oic [15].

Két qua Bang 1 cho thiy cic cao phan doan
KS-H, KS-MC va KS-E va cac hop chét 1-3 déu
¢6 kha nang trc ché vi khuén H. pylori, véi duong
kinh vong vo khuan dao dong tir 4,0 dén 17,4
mm. Trong s6 céc cao chiét, KS-H thé hién hoat
tinh manh nhét, dat 17,4 mm trén chung HP 2.18
va 15,1 mm trén chung HP 3.5, trong khi KS-MC
va KS-E ciing ¢6 tac dung nhung & mirc thap hon
(9,4-14,8 mm). Ngoai phan doan KS-H, cac phan

doan phan cuc hon nhu KS-MC va KS-EA ciing
thé hién hoat tinh khang H. pylori, tuy nhién,
mirc d6 yéu hon. Két qua nay cho thiy bén canh
c4c diterpenoid khung ent-kauran, khd sdm cho 14
c6 thé con chira cac nhom hop chat khac gop
phan vao hoat tinh khang khuan, ching han nhu
flavonoid, coumarin hodc cac diterpenoid c6 do
phan cyc cao hon. Pay c6 thé 1a co sd cho cic
nghién ctru tiép theo nham phan 1ap, xac dinh cau
tric va danh gia hoat tinh sinh hoc ctia cac hop
chét trong cac phan doan phan cuc hon cua loai
nay.

Bing 1. Duong kinh vong v6 khuén ctia cic mau phan doan cao chiét va hop chat (1-5) trén cac chung H. pylori

A X Pwong kinh vong vé khuan (mm) trén cac chiing vi khuan
STT Tén mau 1P 2.18 1P 35 HP 09 HP VN-09 1P 3.8
1 KS-H 17,4 15,1 13,2 10,3 11,9
2 KS-MC 14,0 14,8 12,2 9.4 7,7
3 KS-E 14,6 9.4 10,3 6,2 4,0
4 KS-B - - - - -
5 KS-w - - - - -
4 1 10,8 16,1 13,2 10,3 11,9
6 2 7,6 9.4 10,3 6,2 4.0
7 3 17,0 14,8 12,2 9.4 6,7
8 4 - - - - -
9 5 - - - - -
10 Amoxicilin 352 20,8 21,8 34,0 16,0

* KS-H: cao n-hexan, KS-MC: cao dichlomethan, KS-E: cao ethyl acetat, KS-B: cao butanol, KS-W: cao nudc.

Trong s6 cac hop chat thir nghiém, hop chat 1
va 3 cho thdy hoat tinh dang chu ¥; trong d6, hop
chit 3 dat gia tri cao nhat (17,0 mm trén chiing
HP 2.18), con hop chat 1 dat 16,1 mm trén chiing
HP 3.5. Nguoc lai, hop chét 2 biéu hién hoat tinh
yéu hon, véi duong kinh vong vo khuén trong
khoang 4,0-10,3 mm. Tiép theo, cac hop chat 1-3
dugc danh gia ndéng do tc ché téi thiéu (MIC)
bang phuong phap pha lodng trén dia thach. Két
qua (Bang 2) cho thdy cac hop chit nay déu co

kha ning wc ché H. pylori véi gia tri MIC trong
khoang 2-10 pg/mL. Trong d6, hop chat 3 thé
hién hoat tinh manh nhét véi MIC th.'?ip nhét (2
pg/mL) trén nhiéu chung (HP 2.18, HP 3.5 va HP
VN-09), goi y vai tro dong goép chinh vao tac
dung khang khudn cta khd sim. Nguoc lai, hop
chit 1 cho thiy hoat tinh thdp hon (MIC 5-7,5
ug/mL), trong khi hop chét 2 thé hién tac dung
trung binh (MIC 5-10 pg/mL).

Bing 2. Gia tri MIC ciia céc hop chét phan 1ap tir khd sam (1-3)

. Gia tri MIC (ng/mL)
STT Tén mau
HP 2.18 HP 3.5 Hp 09 HP VN-09 Hp 3.8
1 1 5 5 7,5 5 7,5
3 2 5 10 10 10 7,5
4 3 2 2 5 2 7,5
5 Amoxicillin <0,1 <0,1 <0,1 <0,1 <0,1

Kho sam 1a cay thudc dugc ding trong dan
gian dé chita viém loét da day, dau da day, tuy
nhién chua cé nghién clru thyc nghi€ém chung
minh tic dung nay. Hop chit s 3 (ent-7 -

hydroxy-15-oxokaur-16-en-18-yl acetat) la thanh
phﬁn chinh cua duogc liéu va da duoc lwa chon
lam chat danh du trong phan tich dinh tinh va
dinh luong [7]. Nghién cuu nay da chimg minh
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cac phan doan ctia kho sam cé tac dung Gc ché su
phat trién cta vi khuan H. pylori, va chiing minh

ba hop chét diterpenoid 1-3 ¢6 tac dung trc ché H.

pylori tot. Dong thoi, két qua cho thiy hop chat 3
c6 tac dung ddng déu trén ca 3/5 chung khao sat,
goi v rang hop chit nay c6 phd khang H. pylori
rong. Két qua ciia nghién ctru nay cung cﬁp cO SO
khoa hoc cho viéc sir dung dugc liéu khé sdm
trong y hoc cd truyen va viéc dung hop chit 3
lam chét danh dau trong kiém nghiém dugc li¢u
kho sam. Nghién ciru ciing goi y kha ning phat
trién khd sim thanh san phim theo huéng diéu tri
viém loét da day ta trang do H. pylori.

4. Két luan

Tir phan doan n-hexan cua 14 khd sam (C.
tonkinensis Gagnep.), bang viéc sit dung cac
phuong phép sic ky, di phéan lap va xac dinh cau
trac cua nam hop chat diterpenoid khung ent-
kauran la ent-1a,7f-diacetoxy-14a-hydroxykaur-
16-en-15-on (1), ent-la,140-diacetoxy-7p-

15-oxokaur-16-en-18-yl acetat (3), ent-7a,145-
dihydroxykaur-16-en-15-on (4) va acid ent-11o-
acetoxykaur-16-en-18-oic (5) dua trén phan tich
phd 'H, 3C NMR va so sanh véi dit liéu tai liéu
tham khdo. Cac cao phan doan (KS-H, KS-MC
va KS-EA) déu thé hién hoat tinh @c ché H.

pylori, trong @6 phan doan n-hexan (KS-H) co tac

dung tbt nhat. Cac hop chat 1-3 ciing cho thiy
hoat tinh khang H. pylori dang ké véi gia tri MIC
trong khoang 2-10 pg/mL, trong d6 3 thé hién
hoat tinh manh nhat trén nhiéu ching vi khuan
khao sat. Két qua nay cho thiy cac diterpenoid
khung ent-kauran néi chung va hop chit 3 néi
riéng ¢o thé dong vai tro quan trong trong tac
dung khang H. pylori cua khé sam, cung cip
béng ching khoa hoc goi ¥ cho viéc img dung
ctia kho sam trong phat trién cac ché phim khang
H. pylori c6 nguon goc tu nhién.

Loi cam on: Cong trinh nghién ciru dwoc tai tro
boi By Khoa hoc va Cong nghé, thong qua dé tai ma
50 01.2021M004.

hydroxykaur-16-en-15-on (2), ent-7a-hydroxy-
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