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Abstract: Asystasia gangetica (L.) T. Anderson is an edible vegetable, cultivated in Vietham. This
plant was reported to contain a diverse chemical composition including megastimans, flavonoids,
iridoids, and phenylpropanoid glycosides. It also exhibited many interesting biological activities
such as antibacterial, antifungal, antihypertensive, anti-asthmatic, analgesic, anti-inflammatory,
tyrosinase inhibitory, antioxidant, and antidiabetic effects. However, so far, the studies on this
species in Vietnam are relatively few. In this study, six compounds including lutein (1), verbascoside
(2), indole-3-carboxylic acid (3), 3a,24-dihydroxy-olean-12-en-28-oic acid (4), ursolic acid (5), and
pomolic acid (6) were isolated from the ethyl acetate fraction of the aerial parts of A. gangetica. Their
structures were identified based on the NMR and MS spectroscopic data and comparison with those in
the literature. Four compounds (3-6) have been isolated from this plant for the first time.
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Triterpenoid va indole alkaloid tir phan trén mt dat
cua loai Bién hoa song hang
(Asystasia gangetica (L.) T. Anderson)

Vit Mai Thao, Ha Thj Thoa, Nguyén Thj Ti Oanh,
Nguyén Xuan Nhiém, Nguyén Thi Minh Hang”

Vién Héa sinh bién, Vién Han lam Khoa hoc va Cong nghé Viét Nam,
18 Hoang Quéc Viét, Nghia Pé, Cau Gidy, Ha Nji

Nhan ngay 17 thang 3 ndm 2023
Chinh stra ngay 06 thdng 4 nam 2023; Chap nhéan dang ngay 10 thang 6 nam 2023

Tém tit: Cay Bién hoa song hang (Asystasia gangetica (L.) T. Anderson) duoc trdng tai nhiéu noi
& Ha Noi va mot sb tinh khac dé 1am rau dn véi tén goi “rau ng6t nhat”. Cac nghién ciru trén thé gioi
cho thay loai cay nay da dang vé thanh phan hda hoc véi cac hop chit megastigman, flavonoid,
iridoid va phenylpropanoid glycosid va c6 nhiéu hoat tinh sinh hoc dang chu y nhu khang khuan,
khéng nam, ha huyet &p, chdng hen suyén, giam dau, khang viém, rc ché enzyme tyrosinase, chong
oxi hda va chdng tiéu duong. Tuy nhién, & Viét Nam, loai cay nay con it duoc nghlen clru ca vé
thanh phan hoa hoc va hoat tinh sinh hoc. Trong nghién ctu nay, sau hop chat la lutein (1),
verbascoside (2), acid indol-3-carboxylic (3), acid 3a,24-dihydroxy-olean-12-en-28-oic (4), acid
ursolic (5) va acid pomolic (6) da dugc phan lap tur phan doan ethyl acetat cua phan trén mat dét loai
Bién hoa séng hang. Cau tric hoa hoc cuia cac hop chat nay dugc xac dinh dya trén céc di liéu phd
NMR, MS va so sanh sé liéu pho vai tai liéu tham khao. Day 14 lan dau tién bbn hop chét (3-6) duoc
phan lap tir loai Bién hoa sdng hang (A. gangetica).

Tw khoa: Asystasia gangetica, acid ursolic, acid pomolic, lutein, verbascoside, acid indol-3-

carboxylic.

1. Mé diu

Cay Bién hoa séng hang hay Thap van thac
(Asystasia gangetica (L.) T. Anderson) thudc ho
O rd (Acanthaceae) duoc phan b ¢ Lao Cai, Ha
Giang, Lang Son, Vinh Phuc, Ha N6i. Cay c06 tac
dung trir giun, tiéu sung, trir thap. O An Do
ngudi ta dung dich 14 1am thudc trir giun va dang
xoa tri sung viém va dau thip khop. O Van Nam
(Trung Qudc), toan than dung tri don ngi t6n
thuong va gay xuong [1]. Loai cdy nay dugc
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trong tai nhiéu noi & Ha Noi va mot sé tinh khac
dé 1am rau an vai tén goi “rau ngdt nhat” véi
cong dung gitp kich thich sita cho phu nir sau
sinh, gidi nhiét co thé, bd huyét, nhuan trang [2].
Céc nghién cau trén thé gici cho thiy cay Bién
hoa séng hang (A. gangetica) da dang ve thanh
phan héa hoc bao gébm cac hop chit
megastigman [3], flavonoid [3, 4], iridoid va
phenylpropanoid glycosid [5, 6]. Tinh dau tir cac
bo phan trén mat dat, hat va ré cua cay A.
gangetica ciing da duoc phan tich bang phuong
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phap sic ky khi va sic ky khi két hop véi khbi
phd [7]. Cac nghién ciu vé hoat tinh sinh hoc da
cho thay loai cay nay thé hién nhiéu hoat tinh
sinh hoc dang chu ¥ nhu khang khuén khang
nam, ha huyét ép, chong hen suyén, giam dau,
khéng viém, tc ché enzyme tyrosinase, chéng
oxi hoa va chdng tiéu duong [8, 9-15]. Pay la
loai cay tiém nang trong viéc tim kiém cac chat
¢ hoat tinh sinh hoc cao dé tng dung trong
nghién cau phat trién thuc va cac san pham
dung trong phong va chira bénh. Tuy nhién, &
Viét Nam, méi ¢ mét nghién ciru phén 1ap dugc
2 hop chit flavonoid tir phan doan ethyl acetat
cua loai cay nay [16]. Nghién ctru nay cung cap
thém thong tin vé thanh phan hda hoc cua phan
doan chiét ethyl acetat tir phan trén mat dat coa
cay Bién hoa séng hang (A. gangetica).

2. Poi twong va phwong phéap nghién ciru
2.1. Poi twong nghién ciru

Phan trén mat dat cua loai Bién hoa song
hang duoc thu hai vao thang 12 ndm 2021 tai Ha
Noi va dugc TS. Db Thi Xuyén thudc Khoa Sinh
hoc, Truong DPai hoc Khoa hoc Ty nhién, Dai
hoc Quéc gia Ha Noi giam dinh tén khoa hoc 1a
Asystasia gangetica (L.) T. Anderson. Mau duoc
Iuwu giir tai Trung tam Nghién ciu va Phat trién
Thudc, Vién Héa sinh bién, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam.

2.2. Dung moi, hoa chat va thiét bi

Dung mdi, héa chat dung dé chiét xuat va
phan 1ap chiat gém n-hexan, ethyl acetat,
methanol, dichloromethan. Sic ky cot duoc thyuc
hién trén silica gel (Merck) c& hat 40-63 um va
Sephadex LH-20 (Sigma-Aldrich). Sac ki 16p
méng dugc thuc hién trén ban moéng trang san
(TLC, silica gel 60 Fass, Merck). Phét hién chat
bang dén tir ngoai budc song 254 nm va thudc
thir Cerisulfat. Phé cong huong tir hat nhan
(NMR) dugc do trén may Bruker Avance 500
MHz va Bruker Avance Neo 600 MHz. Phé khéi
HRESI-MS dugc do trén may Agilent 6530
Accurate-Mass Q-TOF LC/MS.

2.3. Chiét xudt va phan ldp chat

Phan trén mat dat cay Bién hoa séng hang
sau khi thu hai dugc thai thanh cic doan dai
khoang 2-3 c¢cm, phoi kh6 va xay nho thu dugc
4 kg bot kho. Bot mau kho (4 kg) duoc ngam
chiét bang methanol ¢ nhiét &6 phong (3 lan, 12
L va 24 h/lan). Céc dich chiét MeOH duogc gop
chung va cat loai dung méi xudng con 1 L. Hoa
dich chiét c6 dac véi nuéc cét theo ti 1¢ 1:1, sau
d6 chiét phan bd lan luot véi n-hexan va ethyl
acetat (3 x 500 mL). Cét loai hoan toan dung méi
cua cac dich chiét thu dugc céc cin chiét tuong
ung la can n-hexan (AGH, 65 g) va can ethyl
acetat (AGE, 20,6 Q).

Phan tach can chiét ethyl acetat (AGE, 20,3
g) bang cot Sephadex LH-20, ria giai bang
MeOH thu dugc 3 phan doan E1-E3. Phan doan
E2 (14,2 g) tiép tuc dwoc phan tach trén cot sic
ki silica gel, rira giai gradient hé dung méi n-
hexan:EtOAc (98:2—0:100) thu duoc 8 phan
doan, E2.1-E2.8.

Phéan doan E2.4 (0,32 g) tiép tuc duoc phan
tach bang cot silica gel véi hé dung moi
n-hexan:CH:Cl; (gradient: 1:0—0:1) thu dugc 5
phéan doan, E2.4.1-E2.4.5. Rira phan doan E2.4.2
(30 mg) bang MeOH thu dugc hop chét 4 (5 mg).
Phan doan E2.4.3 (150 mg) duoc tinh ché bang
cot silica gel vai hé dung méi n-hexan:EtOAc
(9:1) thu dugc 4 phan doan E2.4.3.1-E2.4.3.4.
Phan doan E2.4.3.2 (27 mg) duoc tinh ché bang
cot Sephadex LH-20 vé6i hé dung moi
MeOH:CH.Cl; (9:1) thu duoc hop chit 5 (5 mg).
Phan doan E2.4.3.3 (40 mg) duoc tinh ché bang
cot silica gel vai hé dung méi n-hexan:EtOAc
(9:1) thu duoc hop chat 1 (12 mg) va 6 (7 mg).

Phan doan E2.6 (0,55 g) duoc tinh ché 2 lan
bang cot Sephadex LH-20 lan luot véi hé dung
moi MeOH:CHCl, (9:1) va MeOH thu dugc
hop chat 3 (5 mg). Phan doan E2.8 (1,2 g) dugc
phan tach bang cot silica gel véi hé dung moi
CH,CI2:MeOH (95:5) thu dugc 5 phan doan,
E2.8.1-E2.8.5.

Phan doan E2.8.3 (130 mg) duoc tinh ché
bang cot Sephadex LH-20 véi hé dung moi
MeOH:CH.Cl; (9:1) thu duoc hop chit 2 (8 mg).
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Céu triic héa hoc cta cac hop chat da phan lap
duge xac dinh dua trén su két hop cac dir li¢u
phé NMR, MS va so sanh cac sd liéu phé voi tai
liéu tham khao.

3. Két qua nghién ciru va ban luin
3.1. Két qud nghién ciiu

Hop chit 1: Lutein

Chét ran, mau do6 cam.

'H NMR (600 MHz, CDCl3) 1. 0,84 (3H, s,
H-16"), 0,99 (3H, s, H-17"), 1,07 (6H, s, H-16, H-
17), 1,38 (1H, dd, J = 6,6, 13,2 Hz, Ha-2'), 1,47
(1H, t, J = 12,0 Hz, Ha-2), 1,73 (3H, s, H-18),
1,62 (3H, s, H-18"), 1,76 (1H, m, Hb-2), 1,82
(1H, dd, J = 6,0, 13,2 Hz, Hb-2"), 1,90 (3H, s, H-
19", 1,96 (3H, s, H-20), 1,97 (6H, s, H-20', H-
19), 2,05 (1H, dd, J = 7,2, 15,6 Hz, Hb-4), 2,36
(1H, m, Ha-4), 2,25 (1H, br.s, H-3"), 2,41 (1H,
d, J = 10,2 Hz, H-6'), 4,00 (1H, m, H-3), 5,54
(1H, br.s, H-4").

13C NMR (150 MHz, CDCls) dc. 37,1 (C-1),
48,4 (C-2), 65,1 (C-3), 42,5 (C-4), 126,1 (C-5),
137,7 (C-6), 125,6 (C-7), 138,5 (C-8), 135,6 (C-
9), 131,3 (C-10), 124,9 (C-11), 137,5 (C-12),
136,4 (C-13), 132,5 (C-14), 130,0 (C-15), 28,7
(C-16), 30,2 (C-17), 21,6 (C-18), 12,7 (C-19),
12,8 (C-20), 34,0 (C-1"), 44,6 (C-2'), 65,9 (C-3"),
125,6 (C-4"), 138,0 (C-5'), 54,9 (C-6'), 128,7 (C-
7'), 137,7 (C-8'), 135,0 (C-9'), 130,8 (C-10"),
124.4 (C-11'), 137,6 (C-12'), 1355 (C-13"),
132,5 (C-14'), 130,0 (C-15'), 24,3 (C-16"), 29,5
(C-17"), 22,8 (C-18"), 13,1 (C-19"), 12,8 (C-20").

Ph6 3C NMR va DEPT cua hop chét 1 xut
hién tin hiéu cua 40 carbon bao gém 10 nhom
methy! tai Jc 28,7 (C-16), 30,2 (C-17), 21,6 (C-
18), 12,7 (C-19), 12,8 (C-20), 24,3 (C-16'), 29,5
(C-17"), 22,8 (C-18"), 13,1 (C-19'), 12,8 (C-20"),
3 nhom methylen tai oc 48,4 (C-2), 42,5 (C-4) va
44,6 (C-2"), 15 nhdm methin olefin, 9 carbon bac
4 trong d6 co 7 carbon olefin tai oc 126,1 (C-5),
137,7 (C-6), 135,6 (C-9), 136,4 (C-13), 138,0
(C-5"), 135,0 (C-9') va 135,5 (C-13") va 2 carbon
bac bdn tai dc 37,1 (C-1) va 34,0 (C-1'); cling Véi

3 carbon nhom methin trong d6 c6 2 nhéom
hydroxymethin tai oc 65,1 (C-3), 65,9 (C-3') va
mot nhém methin gan vai noi doi tai oc 54,9
(C-6"). Phd 'H NMR xuét hién tin hiéu cua cac
proton thudc 10 nhom methyl dudi dang singlet
tai on 1,07 (6H, s, H-16 va H-17), 1,73 (3H, s, H-
18), 1,97 (3H, s, H-19), 1,96 (3H, s, H-20), 0,84
(3H, s, H-16"), 0,99 (3H, s, H-17"), 1,62 (3H, s,
H-18'), 1,90 (3H, s, H-19"), 1,97 (3H, s, H-20").
Céc proton ctia 3 nhom methylen xuét hién tai on
1,47 (1H, t, J = 12,0 Hz, Ha-2), 1,76 (1H, m, Hb-
2), 2.36 (1H, m, Ha-4), 1,76 (1H, m, Hb-4), 1,38
(1H,dd, J=6,6, 13,2 Hz, Ha-2") va 1,82 (1H, dd,
J =6,0, 13,2 Hz, Hb—2’). Proton cua hai nhém
hydroxymethin xuat hién tai én 4,00 (1H, m, H-
3), 2,25 (1H, br.s, H-3') va proton cia nhém
methin bdo hoa khéc tai 6n 2,41 (1H, d, J = 10,2
Hz, H-6"). Céc dix liéu phd trén goi y cho cau trdc
cia mot hop chat carotenoid véi 2 nhém
cyclohexen dau mach. Phéan tich pho COSY
cuing véi cac phd HSQC, HMBC xac dinh duoc
c4u trdc cua hop chat 1 1a lutein. S6 liéu phd 3C
NMR cua hop chit 1 duoc so sanh véi cac sé lidu
tuong ung cua lutein [17] khang dinh cau tric
cua 1 l1a lutein.

Hop chit 2: Verbascoside

Chit ran, mau vang.

IH NMR (500 MHz, CDsOD) 6w 6,71 (1H,
d, J = 2,0 Hz, H-2), 6,69 (1H, d, J = 8,0 Hz, H-
5), 6,58 (1H, dd, J = 2,0, 8,0 Hz, H-6), 2,81 (2H,
dt, J=3,0, 7,5 Hz, H-7), 4,07 (1H, m, Ha-8), 3,74
(1H, m, Hb-8), 7,07 (1H, d, J = 2,0 Hz, H-2'),
6,79 (1H, d, J = 8,5 Hz, H-5'), 6,96 (1H, dd, J =
2,0, 8,5 Hz, H-6"), 7,59 (1H, d, J = 16,0 Hz, H-
7, 6,27 (1H, d, J = 16,0 Hz, H-8"), 4,39 (1H, d,
J=8,0Hz, H-1"), 3,41 (1H, dd, J = 8,0, 9,0 Hz,
H-2"), 3,83 (1H, t, J = 9,0 Hz, H-3"), 4,93 (1H,
t, J = 9,0 Hz, H-4"), 3,54 (1H, m, H-5"), 3,63
(1H, m, Ha-6"), 3,54 (1H, m, Hb-6"), 5,20 (1H,
d, J = 1,5 Hz, H-1""), 3,93 (1H, dd, J = 2,0, 3,5
Hz, H-2""), 3,60 (1H, m, H-3'"), 3,32 (1H, m, H-
4'), 3,57 (1H, m, H-5"), 1,10 (1H, d, J = 6,0 Hz,
H-6"").

13C NMR (125 MHz, CDsOD) dc: 131,4
(C-1), 117,1 (C-2), 146,1 (C-3), 144,6 (C-4),
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116,3 (C-5), 121,2 (C-6), 36,5 (C-7), 72,2 (C-8),
127,6 (C-1'), 115,2 (C-2'), 146,8 (C-3'), 149,7
(C-4", 116,5 (C-5'), 123,1 (C-6"), (C-7), 114,7
(C-8), 148,0 168,3 (C-9), 104,2 (C-1"), 76,2 (C-
2"), 81,6 (C-3"), 70,6 (C-4"), 76,0 (C-5"), 62,3
(C-6"), 103,0 (C-1"), 72,3 (C-2""), 72,0 (C-3""),
73,8 (C-4""), 70,4 (C-5"), 18,4 (C-6").

Pho 'H NMR cua hop chét 2 xuat hién cac
tin hiéu tai on 6,71 (1H, d, J = 2,0 Hz, H-2), 6,69
(1H, d, J = 8,0 Hz, H-5), 6,58 (1H, dd, J = 2,0,
8,0 Hz, H-6), 2,81 (2H, dt, J = 3,0, 7,5 Hz, H-7)
4,07 (1H, m, Ha-8) va 3,74 (1H, m, Hb-8) cua
mot nhom 3,4-dihydroxyphenylethyl. Tin hiéu
cia 2 proton thugc mot lién két doi cau hinh
trans tai on 6,27 (1H, d, J = 16,0 Hz, H-8") va
7,59 (1H, d, J = 16,0 Hz, H-7) cung vai tin hiéu
cua mot hé ABX tai on 7,07 (1H, d, J = 2,0 Hz,
H-2%), 6,79 (1H, d, J = 8,5 Hz, H-5"), 6,97 (1H,
dd, J=2,0, 8,5 Hz, H-6") cho biét su c6 mit cua
mot nhém trans-caffeoyl. Ngoai ra, phé H
NMR con xuat hién tin hi¢u cia mot don vi
duong glucose tai o 4,39 (1H, d, J = 8,0 Hz, H-
1), 3,41 (1H, dd, J = 8,0, 9,0 Hz, H-2"), 3,83
(1H,t,J=9,0 Hz, H-3"), 4,93 (1H, t, J = 9,0 Hz,
H-4"), 3,54 (1H, m, H-5"), 3,63 (1H, m, Ha-6")
va 3,54 (1H, m, Hb-6") clng v6i mot don vi
duong rhamnose tai on 5,20 (1H, d, J = 1,5 Hz,
H-1'"), 3,93 (1H, dd, J=2,0, 3,5 Hz, H-2""), 3,60

(1H, m, H-3"), 3,32 (1H, m, H-4""), 3,57 (1H,
m, H-5"") va 1,10 (1H, d, J = 6,0 Hz, H-6'"). Pho
13C NMR xuit hién tin hiéu cta 29 carbon dugc
quy gan nho pho HSQC tuong tng véi 8 carbon
cua nhém 3,4-dihydroxyphenylethyl, 9 carbon
cia nhom trans-caffeoyl trong d6 nhom
carbony! ester xuit hién tai dc 168,3, 6 carbon
cua gbc glucose va 6 carbon cua goc rhamnose.
Céc twong tac trén phd HMBC cho phép két ndi
céc nhom trong cau triic cia hop chat 2 véi nhau.
Tuong tac gitta H-4" (dn 4,93) voi nhdm —COO
(C-9, dc 168,3) cho biét nhom trans-caffeoyl gin
vao gdc glucose tai vi tri C-4”. Tuong tac giita
H-1"" (0w 5,20) voi C-3" (dc 81,6) va H-3" (dn
3,83) véi C-1"" (dc 103,0) cho phép xac dinh
nhém rhamnosyl lién két vai nhém glycosyl tai
vi tri C-3". Tuong tac gitra H-1" (8w 4,39) Vi C-
8 (dc 72,2) va H-8 (on 4,07/3,74) voi C-1" (oc
104,2) cho phép xac dinh nhém glycosyl lién két
véi nhom 3,4-dihydroxyphenylethyl tai C-8. Két
hop céc dit liéu phd trén cau trdc caa hop chét 2
dugc  xac dinh 1a hop chit p-(3,4-
dihydroxyphenyl)ethyl-O-a-L-rhamnopyranosyl
(1—3)-p-D-(4-O-caffeoyl)-glucopyranoside
(verbascoside). S6 liéu phé H va 3C NMR cua
hop chét 2 ciing duoc so sanh véi cac sd licu
tuong (mg ctia verbascoside [18] khing dinh cu
tric ciia hop chat 2 1a verbascoside.

3. Acid indol-3-carboxylic 4. Acid 3 @,24-dihydroxy-olean-12-en-28-oic

5. Acid ursolic 6. Acid pomolic

Hinh 1. C4u triic héa hoc cua cac chit 1-6.
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Hop chit 3: Acid indol-3-carboxylic

Chat bot, mau trang.

IH NMR (600 MHz, CDs0D) dy. 7,96 (1H,
s, H-2), 8,09 (1H, dd, J = 1,2, 8,4 Hz, H-4), 7,18
(1H, dt, J = 1,2, 8,4 Hz, H-5), 7,22 (1H, dt,
J=12 84Hz H-6),7,44 (1H,dd,J=1,2,8/4
Hz, H-7).

13C NMR (150 MHz, CDs0D) dc. 133,3 (C-
2), 108,7 (C-3), 122,0 (C-4), 122,3 (C-5), 123,5
(C-6), 112,8 (C-7), 138,2 (C-8), 127,5 (C-9),
169,2 (C-10).

Trén phé 'H NMR cua hop chat 3 ¢6 tin hiéu
ciia mot vong thom thé 1,2 tai 5y 7,18 (1H, dt, J
=1,2,8,4 Hz, H-5), 7,22 (1H, dt, J =1,2, 8,4 Hz,
H-6), 7,44 (1H, dd, J = 1,2, 8,4 Hz, H-7) va 8,09
(1H, dd, J = 1,2, 8,4 Hz, H-4) va mét proton
olefin tai 54 7,96 (1H, s, H-2). Phd *C NMR c6
tin hiéu cua 9 carbon bao gém mot vong benzen
thé 1,2; mot lién két doi va mot nhom carboxyl
(6¢ 169,2) . Qua céc di lidu phd trén, hop chat 3
dugc nhan dang 1a mot hop chit carboxylic
khung indole. So sanh sé liéu phé NMR cua hop
chat 3 véi cac sb liéu da cong bd truéc cho hop
chat acid indol-3-carboxylic [19], su tuong dong
giira cac sd liéu cho phép xac dinh hop chit 3 1a
acid indol-3-carboxylic.

Hop chat 4: Acid 3a,24-dihydroxyolean-12-
en-28-oic

Chat bot mau trang.

IH NMR (500 MHz, DMSO-ds) d++:0,68 (3H,
s, H-26), 0,81 (3H, s, H-25), 0,87 (6H, s, H-23,
H-30), 0,88 (3H, s, H-29), 1,10 (3H, s, H-27),
3,19 (1H, m, Ha-24), 3,45 (1H, m, Hb-24), 3,56
(1H, br.s, H-3), 5,15 (1H, br.s, H-12).

13C NMR (125 MHz, DMSO-ds) dc: 32,1 (C-
1), 27,1 (C-2), 68,3 (C-3), 42,4 (C-4), 48,8 (C-
5), 18,0 (C-6), 32,8 (C-7), 40,0 (C-8), 47,0 (C-
9), 36,5 (C-10), 23,0 (C-11), 121,5 (C-12), 143,8
(C-13), 41,3 (C-14), 25,2 (C-15), 22,6 (C-16),
45,4 (C-17), 40,7 (C-18), 45,7 (C-19), 30,4 (C-
20), 33,3 (C-21), 32,8 (C-22), 22,6 (C-23), 64,1
(C-24), 15,3 (C-25), 16,7 (C-26), 25,6 (C-27),
178,6 (C-28), 32,8 (C-29), 23,3 (C-30).

HRESI-MS m/z: 471,3465 [M-H]

Phé H NMR cuaa hop chat 4 xuat hién tin
hi¢u cong huong cua 6 nhdm methyl bac ba dudi
dang singlet tai ox 0,68 (3H, s, H-26), 0,81 (3H,
s, H-25), 0,87 (6H, s, H-23 va H-30), 0,88 (3H,
s, H-29) va 1,10 (3H, s, H-27), mét proton nhém
hydroxymethin tai o4 3,56 (1H, br.s, H-3), mot
proton cua lién két doi thé 3 lan tai oy 5,15 (1H,
brs, H-12), hai proton cta mot nhdém
oxymethylen tai oy 3,19 (1H, m, Ha-24)/3,45
(1H, m, Hb-24). Ph6 3C NMR xuat hién tin higu
cia 30 carbon dugc quy gan boi phd HSQC
thuoc vé 6 nhom methyl (5c 15,3, 16,7, 22,6,
23,3, 25,6, 32,8), 11 nhém methylen trong do co
mot nhdém  oxymethylen (oc 68,3), 5 nhém
methin trong d6 c6 mot nhém hydroxymethin (dc
68,3) va mot nhdm methin olefin (6c 121,5),
cling véi 8 carbon khong lién két véi hydro trong
d6 c¢6 mot carbon olefin (5¢c 143,8) va mot carbon
nhém carbonyl (dc 178,6). Phd khéi lwong phan
giai cao HRESI-MS (negative) cho pic gia ion
phéan tir [M-H] tai m/z 471,3465 (tinh toan cho
CsoH4704 12 471,3474) cho phép xac dinh cong
thirc phan tir cia hop chat 4 13 CaoHagO.4. Céc di
liéu phé trén goi ¥ cho cu tric cia mot hop chét
triterpen khung oleanan. Trén phé HMBC, twong
tac gitra H-12 (Jn 5,15) véi C-14 (oc 41,3) va C-
18 (dc 40,7) cho biét vi tri cua lién két doi tai C-
12/C-13. Tuong tac cua Hs-23 (ow 0,87) véi C-
3 (Jc 68,3), C-4 (oc 42,4) va C-5 (oc 48,8), va
Ha-24 (6n 3,19) va Hb-24 (6w 3,45) vai C-3 (dc
68,3), C-4 (5c 42,4) va C-5 (dc 48,8) cho biét vi
tri caa nhém methyl (C-23) va nhom
hydroxymethylen (C-24) tai C-4. Tin hiéu cua
proton H-3 xuét hién dudi dang broad singlet goi
y cho cau hinh £ ciia H-3 va cdu hinh a caa nhém
3-OH. Két hop céc dix liéu phd trén va so sanh
s6 liéu phé cua hop chat 4 vai cac sb liéu cong
b trong tai liéu tham khao [20] cho phép xéc
dinh cau trGc cua hop chat 4 1a acid 3a,24-
dihydroxyolean-12-en-28-oic.

Hop chiét 5: Acid ursolic

Chat bot, mau trang.

IH NMR (600 MHz, DMSO-ds) 6+:0,67 (3H,
s, H-24), 0,74 (3H, s, H-26), 0,84 (3H, s, H-25),
0,89 (3H, s, H-27), 0,81 (3H, d, J = 6,6 Hz, H-
29), 0,91 (3H, d, J = 6,6 Hz, H-30), 1,03 (3H, s,
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H-23), 3,00 (1H, dd, J = 10,8, 5,4 Hz, H-3), 4,28
(1H, d, J =4,8 Hz, OH), 5,14 (1H, br.s, H-12).

13C NMR (150 MHz, DMSO-de) dc. 38,2 (C-
1), 26,9 (C-2), 76,8 (C-3), 38,3 (C-4), 54,7 (C-
5), 17,9 (C-6), 32,7 (C-7), 40,0 (C-8), 47,0 (C-
9), 36,5 (C-10), 22,8 (C-11), 124,5 (C-12),138,1
(C-13), 41,6 (C-14), 27,5 (C-15), 23,8 (C-16),
46,8 (C-17), 52,3 (C-18), 38,4 (C-19), 38,4 (C-
20), 30,1 (C-21), 36,3 (C-22), 28,2 (C-23), 16,0
(C-24), 15,2 (C-25), 16,9 (C-26), 23,2 (C-27),
178,2 (C-28), 16,9 (C-29), 21,0 (C-30).

Phé 'H NMR cua hop chat 5 xuat hién tin
hiéu cong hudong cua 7 nhom methyl trong do ¢
5 nhém methyl bac ba tai on 1,03 (3H, s, H-23),
0,67 (3H, s, H-24), 0,84 (3H, s, H-25), 0,74 (3H,
s, H-26), 0,89 (3H, s, H-27) va 2 nhdm methyl
bac hai tai o4 0,81 (3H, d, J = 6,6 Hz, H-29) va
0,91 (3H, d, J = 6,6 Hz, H-30), mét proton nhém
hydroxymethin tai o4 3,00 (1H, dd, J = 10,8, 5,8
Hz, H-3), mot proton nhém methin olefin tai on
5,14 (1H, br.s, H-12). Phé C NMR xuat hién
tin hiéu cua 30 carbon duoc quy gan nhd phd
HSQC thuéc vé& 7 nhém methyl, 9 nhém
methylen, 7 nhém methin trong d6 ¢6 mét nhdm
hydroxymethin (dc 76,8), mét nhém methin
olefin (dc 124,5); va 7 carbon khong lién két véi
hydro trong d6 c6 mot carbon olefin (dc 138,1)
va mot carbon nhém carboxyl (dc 178,2). Khi so
sanh véi hop chét 4 thi thay cau tric caa hop chat
5 ¢6 it hon mot nhém hydroxymethylen, nhiéu
hon 1 nhém methyl, it hon mot carbon bac 4
nhung lai nhiéu hon 2 nhém methin. Nhitng dir
liéu trén goi y hop chat 5 1a mét triterpen khung
ursan. Phan tich cac tuong tac trén phd HMBC
va s0 sanh s6 liéu pho 3C NMR cua hop chit 5
véi cac hop chit triterpz xac dinh hop chét 5
chinh 1a 3p-hydroxy-urs-12-en-28-oic acid hay
con goi la acid ursolic.

Hop chit 6: Acid pomolic

Chat bot, mau trang.

'H NMR (600 MHz, CD3;0D) d1. 0,80 (3H,
s, H-24), 0,81 (3H, s, H-26), 0,93 (3H, d, J=6,6
Hz, H-30), 0,96 (3H, s, H-25), 0,99 (3H, s, H-
23), 1,21 (3H, s, H-29), 1,35 (3H, s, H-27), 2,52
(1H, br.s, H-18), 3,17 (1H, dd, J = 4,8, 11,4 Hz,
H-3), 5,30 (1H, t, J = 3,6 Hz, H-12).

13C NMR (150 MHz, CDs0D) . 39,8 (C-1),
27,2 (C-2), 79,8 (C-3), 39,8 (C-4), 56,7 (C-5),
19,6 (C-6), 34,2 (C-7), 41,0 (C-8), 48,4 (C-9),
38,1 (C-10), 24,6 (C-11), 129,4 (C-12), 139,9
(C-13), 42,5 (C-14), 29,6 (C-15), 27,8 (C-16),
49,6 (C-17), 55,0 (C-18), 73,6 (C-19), 43,0 (C-
20), 26,6 (C-21), 39,0 (C-22), 28,7 (C-23), 15,8
(C-24), 16,3 (C-25), 17,5 (C-26), 24,8 (C-27),
182,3 (C-28), 27,0 (C-29), 16,5 (C-30).

HRESI-MS m/z: 471,3462 [M-H]-.

Pho 'H NMR cua hop chat 6 xuat hién tin
hi¢u ctia 7 nhém methyl trong d6 c6 6 nhom
methyl bac ba tai o4 0,99 (3H, s, H-23), 0,80 (3H,
s, H-24), 0,96 (3H, s, H-25), 0,81 (3H, s, H-26),
1,35 (3H, s, H-27), 1,21 (3H, s, H-29) va mot
nhém methyl bac hai tai o4 0,93 (3H,d, J=6,6
Hz, H-30), mdt nhom hydroxymethin tai on 3,17
(1H, dd, J = 4,8, 11,4 Hz, H-3), mot nhém
methin olefin tai o4 5,30 (1H, t, J = 3,6 Hz, H-
12). Phd 8C NMR va DEPT xuat hién tin hiéu
cua 30 carbon bao gom 7 nhém methyl, 9 nhom
methylen, 6 nhom methin trong d6 c6 mot nhom
hydroxymethin (6c 79,8) va mot nhdm methin
olefin (dc 129,4), cung véi 8 carbon khong lién
két v6i hydro trong d6 c6 mét carbon lién két voi
oxy (oc 73,6), mot carbon olefin (6c 139,9) va
mét carbon nhém carboxyl (dc 182,3). Trén phd
khdi lugng phan giai cao HRESI-MS xuét hién
pic [M-H] tai m/z 471,3462 cho phép xac dinh
cdng thirc phan tir caa 6 1a CaoH4s04 va cho biét
d6 bét bdo hoa trong phan tir caa 6 bing 7 bao
gom 1 lién két doi, 1 nhém —C=0 va 5 vong. Cac
dir liéu ndy goi ¥ hop chat 6 1a mot hop chit
triterpen 5 vong c6 mot lién két doi trong vong
va mot nhém carboxyl. So sénh phé cuia hop chat
6 voi hop chat 5 cho thiy 6 c6 it hon 5 mot nhom
methin va nhiéu hon 1 carbon bac 4 gan véi oxi.
Nhu vay, hop chat 6 1a mot dan xuit thé hydroxy
hop chat 5. Trén phé HMBC, tuong tac giira H-
29 (0 1,21) Vi C-18 (dc 55,0), C-19 (dc 73.6),
C-20 (5c 43,0) va H-30 (54 0,93) Vi C-19 (5c
73,6), C-20 (Jc 43,0), C-21(5c 26,6) cho phép
xéc dinh vi tri caa nhém 29-CHj; géan vao C-19,
nhém 30-CH; gin vao C-20 va mot nhém
hydroxy gan vao C-19. Dang phan tach double
doublet (J = 4,8, 11,4 Hz) cta H-3 cho phép xac
dinh ciu hinh # caa nhém —OH tai C-3. Két hop
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cac dir liéu pho trén va so sanh s liéu pho °C
NMR cua hop chat 6 vai tai liéu tham khao [22]
xac dinh dwoc cau tric cua 6 la 38,19a-
dihydroxy-urs-12-en-28-oic acid hay con goi la
acid pomolic.

3.2. Ban ludn

Céc cao chiét tir cAy Bién hoa sdng Hang (A.
gangetica) da thé hién nhiéu hoat tinh sinh hoc
dang chii y. Cao chiét nudc 14 A. gangetica lam
giam huyét ap tdm thu, tdm truong va huyét ap
trung binh phu thudc vao lidu ding [4]. Cao chiét
ethanol va cao chiét nuéc cua toan cay A.
gangetica thé hién tac dung giam dau vira phai
va tac dung khang viém & nong d6 200 va 400
mg/kg [11]. Cao chiét chira anthocyanin tir hoa
A. gangetica la mot nguon tiém ning cac chat
chéng tiéu duong ty nhién. O ndng do 400 pg/ml
cao chiét nay co tac dung c ché dang ké hoat
dong cua enzyme alpha amylase va alpha
glucosidase (71,46 + 1,21%, 76,85 £ 0,75%) vaoi
ICso lan luot 1a 260 ug/mL va 244 ug/mL [14].
Cao chiét chtra anthocyanin tir hoa A. gengetica
& muc liéu 250 mg/kg lam giam dang ké muc
duong huyét va taing muc insulin & chudt méc
bénh tiéu duong va ciing lam giam tong lugng
cholesterol (TC), triglyceride (TG), lipoprotein
ty trong thip (LDL) va tang hpoproteln ty trong
cao (HDL ) ¢ chudt mac bénh tiéu duong do
streptozotocin [15]. Cao chiét ethanol 1a A.
gangetica ciing thé hién tiém nang la chat chdng
oxy héa trong viéc bao vé hé thong mé phong
thii chdng lai cac tén thuong boi oxy héa trong
bénh tiéu duong do streptozotocin gay ra [12].

Lutein (1) 1a mot sic té caroten tao ra mau
vang hoac cam cho nhiéu loai thuc pham phd
bién nhu dua do, 6t cam/vang, mi 6ng, ngé, ca
rot, ca hoi va ca. Lutein da dugc ching minh 1a
c6 tac dung bao vé than kinh, bao vé mit, khang
vi sinh vat bao gom vi khuan va virus, bao vé tim
mach, chéng ki sinh tring sbt rét, bao vé da, chira
lanh vét thuong va tang sinh té bao, chdng lodng
xuong [23]

Verbascoside (2) la mot phenylpropanoid
glycoside c6 mét sb hoat tinh sinh hoc dang cha
ynhu chong viém, khang khuan, chong ung thu

va chéng oxy hoa. Dic biét, verbascoside ¢ trong
dung dich véi polyvinylpyrrolidone va natri
hyaluronate rat hiru ich trong viéc tai tao biéu mo
va trong giam dau, diém viém niém mac miéng,
nong rat va ban do dya trén hig¢u ting rao can [24].

Acid ursolic (5) 1a mot hop chat triterpenoid
nam vong phan bd rong rai trong trai cay, rau
nhu nam viét quat, hing qué, huong thao va vo
t4o,... Acid ursolic da dugc chung minh la cé
nhiéu loi ich cho stic khoe, bao gom chdng ung
thu, chéng viém, chong oxy héa, chéng thap
khép, khang virus, chéng khéi u, diét
trypanosom. Tac dung chéng ung thu cia acid
ursolic ddi véi mot sé bénh ung thu, bao gom
ung thu v, da, phol tuyén tién liét va tuyén tuy
da dugc cong bd [25].

Acid pomolic (6) (hay acid benthamic) cling
la mot hop chit triterpenoid nim vong khung
ursan. Acid pomolic da dugc chung minh la cé
mot s6 hoat tinh sinh hoc nhu tic dung chéng
ung thu lién quan dén ung thu va, phol budng
trang, va cac té bao ung thu tuyén tién liét, bao
goém bénh bach cau va u than kinh dém. Céc hoat
tinh sinh hoc khac cua acid pomolic bao gém
chéng lai virus gay suy giam mién dich & nguoi
(HIV), Chong dai thao duong, chéng xo hoa,
chbng két tap tiéu cau & nguoi, ha huyet ap, tac
nhan méi déi véi cac bénh tim mach, chdng hay
xuong, chong 140 hoa, chong viém, gel san pham
tu nhién méi, chdng béo phi va chong viém khép
dang thap [26].

Hop chat 3a,24-dihydroxy-olean-12-en-28-
oic acid (4) 1a mot hop chat triterpenoid acid lan
dau tién duoc phan lap tr lodi Salvia
nicolsoniana [27]. Hoat tinh sinh hoc cta hop
chat nay con it dugc nghién ctru.

Nhu véy, cd thé thdy rang phan trén mit dat
loai Bién hoa sdng hang (A. gangetica) chira mot
sb hop chat c6 hoat tinh sinh hoc tdt va cé tiém
nang trong nghién ciru va phét trién thude.

4. Két luan
Tir phan doan chiét ethyl acetat caa phan trén

mat dat cay Bién hoa séng hiang hay con goi 1a
rau ngot nhat (Asystasia gangetica) da phan lap
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va xac dinh cau tric caa 6 hop chat 13 lutein (1),
verbascoside (2), acid indol-3-carboxylic (3),
acid 3a,24-dihydroxy-olean-12-en-28-oic  (4),
acid ursolic (5) va acid pomolic (6). C4u tric cia
céc hop chat duoc xac dinh bang cac phuong
phap pho NMR va MS két hop so sanh s liéu
phd véi tai liéu tham khao. Day 1a lan dau tién
cic hop chat 3-6 duoc tim thdy & loai A.
gangetica.
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