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Phan Iap va x4c dinh cau tric mot so hop chat tir phan trén mét dat

cdy Ca dai hoa tring (Solanum torvum Swartz.) & Thira Thién - Hué

14
A

Nguyén Phiic Khanh Nhi', Trin Phwong Ha', Hoang L& Tuén Anh2, Dinh Thi Quy Thiiy?,
La Bich Hwong*, Vé Thi M§ Dung®, Nguyén Hai Phong’, Lé Canh Viét Cuwong"*

Vién Nghién ciru Khoa hoc mién Trung, Vién Han lam KH&CN Viét Nam
Trung tam Nghién ciru va Chuyén giao cong nghé, Vién Han lam KH&CN Viét Nam
3Truwong THPT Huynh Thic Khang, laGrai, Gia Lai
“Phong Canh sat Moi truong, Cong an TP Hai Phong
STruwong Pai hoc Khoa hoc, Dai hoc Hué

Ngay nhan bai 28/5/2021; ngay chuyén phan bién 14/6/2021; ngay nhan phan bién 21/7/2021; ngay chip nhan ding 28/7/2021

Tém tit:

Céy Ca dai hoa triing (hay con goi 1a Ca hoang gai, Ca ndng, Ca dir) c6 tén khoa hoc 1 Solanum torvum Swartz.
thudc ho Ca (Solanaceae), phan b6 rong rii & Viét Nam. Theo y hoc cd truyén Viét Nam, ciy Ca dai hoa tring dwgc
str dung dé chira dau bung, ho, sot, dau ring va ong dot. Trong nghién ciru nay, tir phan doan nwéc ciia phin trén
mit dit cdy Ca dai hoa tring di phén lap va xac dinh cu tric 3 hop chét la paniculonin A (1), paniculonin B (2)
va isorhamnetin-3-O-glucopyranoside (3). Trong d6, hop chit 3 1an dau tién dwoc phén lap tir cdy Ca dai hoa tring.

Tir khoa: isorhamnetin-3-O-glucopyranoside, paniculonin A, paniculonin B, Solanum torvum.

Chi s6 phén loai: 3.4

M dau

Ca dai hoa tréng (Solanum torvum Swartz.) thudc ho Ca
(Solanaceae), phan bd phd bién & cac qudc gia nhiét déi.
Tai Viét Nam, Ca dai hoa tréng duoc tim théy & nhiéu dia
phuong nhu: Son La, Lao Cai, Bic Giang, Ha No6i, Thua
Thién - Hué, Kon Tum, Pic Lic, Lam D@)ng va khu vuc
Nam B6. Theo y hoc ¢6 truyén Viét Nam, loai nay thuong
dung dé chita cac bénh thuorng gip nhu dau bung, ho, sdt,
dau rang va ong dét. O cac quoc gia chau A khac nhu Trung
Quoc, An Do, Ca dai hoa trang duogc st dung lam thue loi
tiéu, giam dau, kich thich ti€u hoa [1]. Thanh phén hoa hoc
loai Ca dai hoa tring chira nhiéu 16p chét ¢6 hoat tinh sinh
hoc cao nhu flavonoid [2, 3], phenolic [4, 5], sesquiterpenoid
[6], steroidal glycoalkaloid [7] va steroidal glycoside [3,
8-12]. Cac nghién curu vé tac dung sinh hoc cho biét, dich
chiét va cac hop chét phan 1ap tir loai nay c6 tac dung khang
viém [9], khang virlt[2], khang vi sinh vat [13], chéng 6xy
hoa [4, 14], chong tleu duong [4, 15] va dac biét 1a kha ning
gdy doc nhiéu dong té bao ung thu 6 nguoi [10, 11, 16]. Tuy
nhién, dén nay cac nghién ctru vé loai dugc liéu nay (thanh
phﬁn hoa hoc va hoat tinh sinh hoc) ¢ Viét Nam con kha
khiém t6n, chua trong xing voi tiém nang tng dung. Trong
nghién ciru nay, chung toi tién hanh phén 1ap va xac dinh
cAu triic hoa hoc ctia 3 hop chat tir phan doan nude cay Ca
dai hoa tréng thu duoc & Thira Thién - Hué.

“Tac gia lién hé: Email: lcvcuong@misr.vast.vn
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Nguyén liéu va phuong phap nghién ciu
Nguyén liéu

Mau thuc vat 1a phﬁn trén mat dat loai Ca dai hoa tréng
thu tai xa Huong Nguyén, huyén A Ludi, tinh Thira Thién
- Hué vao thang 7/2019 va dugc TS Tran Thi Phuong Anh
(Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam)
giam dinh. Mau (MISR2019-14) luu giir tai Vién Nghién
ctru Khoa hoc mién Trung thudc Vién Han lam KH&CN
Viét Nam.

Héa chit, dung moi, mdy mdc, trang thiét bi

Hoa chit, dung moéi dung dé chiét xuit, phan lap gém
n-hexane (Han Qudc), dichloromethane (Trung Qudc),
ethyl acetate (Trung Qudc), acetone (Han Qudc), methanol
(Malaysia) dugc nhap khéu boi Cong ty Binh Tri - Thu
Dat (Long An) va nudc cat dat tiéu chuan thi nghiém. Sir
dung sic ky cot v6i cac chit hidp phu pha thuong (silica
gel 240-430 mesh, Hang Merck), pha dao C-18 (150 pm,
Fujisilica Chemical Ltd); sic ky ban mong dugc tién hanh
trén DC-Alufolien 60 F,, RP  F ., (Hang Merck); dung
dén tr ngoai (budc song 254 Va 365 nm) dé phat hién vét
chat hogc dung thudc thir 1a H,SO, trong ethanol 10% dugc
phun déu 1én ban mong, sdy kho roi ho nong tir tir dén khi
hién mau. Phd cong hudng tir hat nhan (NMR): do trén may
Bruker AM500 FT-NMR (Bruker Corporation, M¥), phé
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Abstract:

Solanum torvum Swartz, belonging to the family
Solanaceae, a herb known as “Ca dai hoa trang”, “Ca
hoang gai”, “Ca nong”, or “Ca du” in Vietnam, is widely
distributed in Vietnam. Solanum torvum has been
used as folk medicine to treat various illnesses, such as
stomachache, cough, fever, toothache, and bee stings.
As a part of our research on genus Solanum in Vietnam,
three natural compounds including paniculonin
A (1), paniculonin B (2), and isorhamnetin-3-O-
glucopyranoside (3) were isolated from the water layer
of Solanum torvum collected in Thua Thien - Hue. This is
the first time compound 3 was isolated from this species.

Keywords: isorhamnetin-3-0O-glucopyranoside,
paniculonin A, paniculonin B, Solanum torvum.

Classification number: 3.4

khéi (ESI-MS): do trén may Agilent 1200 series LC-MS
(Agilent Technologies, M¥) tai Vién Hoa hoc, Vién Han 1am
KH&CN Viét Nam.

Két qua va ban luan
Thuce nghiém va két qui

Phan trén mit dat cdy Ca dai hoa tring duoc phoi kho
dudi bong ram, sau d6 xay nho dén kich thude 0,5-2 mm
thu dwoc phan bot (4,5 kg). Bot Ca dai hoa tring dugc ngam
chiét voi methanol ¢ nhiét do phong trong 72 gid (20 1x 3
1an). Dich chiét dwoc gop lai va co dic boi thiét bi cd quay
chan khong thu dugc cao chiét toan phan (280 g). Cao toan
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phan tiép tuc dugc hoa tan trong 2 lit nude cit va dem chiét
lan luot véi n-hexane, dichloromethane va ethyl acetate (c6
d6 phan cuc tang dfin). Sau d6 thu dugc can n-hexane (STH,
55,1 g), can dichloromethane (STD, 67,7 g), can ethyl
acetate (STE, 13,2 g) va 16p nudc (STW, 64,0 g ).

Lop nude (STW) tlep tuc duoc dua 1én sic ky cot Diaion-
HP20, rira bang nudc cat dé loai ~dudng, sau d6 dugc phan
tach voi hé dung moi ting dan thé tich methanol trong nuéc
(25, 50, 75 va 100%) thu dugc 4 phan doan (STW1-STW4).
Phan doan STW4 (22,4 g) tiép tuc dugc phan tach thanh
5 phan doan nhé hon (STW4a-STW4e) trén sic ky cot
pha thuong (Silica gel) két hop véi rira giai bang hé dung
moi gradient c6 d6 phéan cuc ting dan 1a dichloromethane/
methanol (20/1—1/1). Tiép tuc phén tach phan doan STW4c
(2,4 g) bang séc ky cot str dung hat silica gel pha dao va hdn
hop dung méi acetone/nuée (1/1) 1am chét rira giai thu dugc
3 phan doan, STW4C1-STW4C3. Hop chit 1 (4 mg) thu
dugc khi tinh ché phan doan STW4CI (155 mg) trén sic ky
cOt pha thuong véi hé dung moéi dichloromethane/methanol/
nuéce (7/1/0,05) 1am pha dong. Tiép tuc phan tach phan doan
STW4A (3,2 g) trén cot sic ky pha dao s dung methanol/
nudce (2/1) lam pha dong thu dugc 4 phan doan nhd hon,
STW4A1-STW4A4. Hop chat 2 (5 mg) thu dugc khi phan
tach phan doan STW4A4 (220 mg) bang cot sic ky pha
thuong st dung dichloromethane/methanol/nudce (7/1/0,05)
1am chét rira giai. Cudi ciing, phan doan STW2 (2,3 g) duoc
phan tach trén cot sic ky pha dao (methanol/nuée, 1/1,2)
thu duoc 3 phan doan nho hon (STW2A-STW2C). Tiép tuc
phan tach phan doan STW2B (410 mg) trén sic ky cot va
dung dichloromethane/methanol/nudc (10/1/0,05) 1am pha
dong thu duoc hop chit 3 (8 mg) (hinh 1).

Hinh 1. C4u truc héa hoc cua céc hop chat phan lap tir cay Ca
dai hoa trang.

Ban ludn

Hop chat 1 phan tach duoc c6 dang bot, mau tréng
Trén phd '"H-NMR (500 MHz, CD ,OD) cua hop chat 1 xuat
hién nhiing dic trung cta 4 nhém methyl bao gom 2 nhom
methyl singlet tai 5, 0,88 (3H, s, H-18), 0,90 (3H, s, H-19)
va 2 nhom methyl doublet tai 5, 0,98 (3H, d, J=7,0 Hz,
H-21), 1,12 (3H, d, J=7,0 Hz, H-27). Bén canh do, su co
mdt cua 2 anomeric proton tai 3, 4,34 (1H, d, J=8,0 Hz,
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H-1), 4,50 (1H, d, J=7,5 Hz, H-1") goi y su c6 mat cua 2
don vi duong . Trén phd BC-NMR (125 MHz, CD ,OD)
va HSQC cua 1 quan sat thy tin hiéu cua 38 carbon bao
gdm 27 tin hiéu carbon ciia phan aglycone va 11 tin hiéu
carbon cua hai don vi duong. Trong do, 27 tin hiéu carbon
ctia phan aglycone xac dinh su ¢6 mat ctia 4 nhom methyl
tai 8. 17,0 (C-18), 13,8 (C-19), 14,3 (C-21) va 17,6 (C-27);
9 nhém methylene tai 6.38,5 (C-1), 31,9 (C-2), 32,7 (C-
4), 41,6 (C-7), 22,1 (C-11), 41,3 (C-12), 32,6 (C-15), 36,0
(C-24) va 65,0 (C-26); 11 nhém methine tai 5. 71,9 (C-3),
51,8 (C-5), 80,4 (C-6), 35,1 (C-8), 55,1 (C-9), 57,4 (C-14),
82,6 (C-16), 63,2 (C-17), 37,1 (C-20), 64,0 (C-23) va 31,3
(C-25); 3 carbon khong lién két voi hydro tai 8£ 37,6 (C-
10), 42,2 (C-13) va 112,7 (C-22). Céac gia tri phd thu dugc
goi v hop chit 1 1a mot spirostanol steroid. Céc tin hiéu
quan sat duoc trén phd *C-NMR va HSQC xac dinh phan
duong cua 1 c6 mat trong 9 nhom methine tai ., 104,8 (C-
1), 75,0 (C-2"), 87,8 (C-3"),75,2(C-4"), 72,7 (C-5"), 106,0
(C-1"), 75,2 (C-2"), 77,7 (C-3") va 71,0 (C-4"); 1 nhém
methylene tai 8.67,1 (C-5") va 1 nhom methyl tai 5. 18,2
(C-6"). Phan t1ch dit liéu phd NMR thu dugc két hop so sanh
v6i nghién ctru cua Challal va cs (2014) [8] cho phép xac
dinh phan duong cua 1 13 O-f-D-xylopyranosyl-(1—3)-4-
D-quinovopyranosyl, chudi disaccharide thuong gip & cac
hop chét steroid glycoside phan lap tir ciy Ca dai hoa tring
(8,9, I1].

Phan tich cac tin hiéu trén phd HMBC ciia hop chét 1
cho thdy, c4c tuong tac tir H-19 (5,,0,90) dén C-1 (3,38.5)/
C-5 (8,51 8)/C9(8 55,1)/C-10 (6.37,6) va H-1 (6 1,05,
1 73)/H 5(3,1,18) den C-3(3.71 9) xac dinh sy c6 mét cua
nhom hydroxy tai C-3. Tuong tu, c4c tuong tic HMBC tur
H-21 (3,,0,98) dén C-17 (3. 63,2)/C-20 (5.37,1)/C-22 (6,
112,7), H-27 (5,,1,12) dén C 24 (5,36 O)/C 25 (6,31 3)/C—
26 (6.65,0) va H-23 (5,,3,70) dén C 22 (6,112 7)/C 24 (8.
36,0) xac dinh sy c6 mat cua nhém hydroxy tai C-23. Vi tri
ctia phan dudng gin vao khung chit tai C-6 duoc xac dinh
dva vao cac tuong tic HMBC tir H-5 (3, 1,18) dén C-6 (R
80,4), H-1" (3,,4,50) dén C-3” (8.87,8) va H-1" (3, 434)
dén C-6 (R 80 ,4) cung véi gia tri do dich chuyen hoa hoc
cua carbon C-6 (6.80,4). Ttr cac phan tich trén két hop dbi
chiéu voi nghién clru cua Manases va cs (2004) [17] cho
phép xac dinh hop chat 1 1a spirostanol disaccharide ¢6 tén
la paniculonin A.

Hop chét 2 phan lap dugc c6 dang bot, mau tréng. Trén
phé 'H-NMR (500 MHz, CD,OD) ctia hop chét 2 xuat hién
nhitng dac trung cia 4 nhom methyl dac trung cua HC
spirostane tai 8, 0,88 (3H, s, H-18), 0,90 (3H, s, H-19),
0,98 (3H, d, /=7,0 Hz, H-21), 1,27 (3H, d, J=6,5 Hz, H-6").
Ngoai ra, con ¢ sy xuét hién 2 tin hiéu anomeric proton
tai 8, 4,29 (1H, d, J=8,0 Hz, H-1"), 5,16 (1H, d, J=1,5 Hz,
H- 1”) va tin hi¢u cua 2 nhém methyl tai 6, 1,30 (3H, d,
J=6,5 Hz, H-6"), 1,27 (3H, d, J=6,5 Hz, H6") Trén pho
PC-NMR (125 MHz, CD,0OD) va HSQC cua hop chat 2
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xuét hién tin hiéu ctia 27 carbon thudc phan aglycone gom
4 nhom methyl tai 5. 17,0 (C-18), 13,9 (C-19), 14,4 (C-21)
va 17,6 (C-27); 9 nhom methylene tai 3.38,5 (C-1), 31,8
(C-2),32,7(C-4),41,7 (C-7),22,1 (C-11),41,3 (C-12), 32,5
(C-15), 35,9 (C-24) va 65,0 (C-26); 11 nhom methine tai 5.
71,8 (C-3), 51,7 (C-5), 80,5 (C-6), 35,0 (C-8), 55,1 (C-9),
57,4 (C-14), 82,6 (C-16), 63,1 (C-17), 37,0 (C-20), 63,9 (C-
23) va 31,2 (C-25); 3 carbon khong lién két voi hydro tai d.
37,6 (C-10), 42,0 (C-13), 112,6 (C-22). Va tin hi¢u cua 12
carbon thugc 2 don vi duong tai 6. 105,1 (C-1'), 76,3 (C-
2"), 84,4 (C-3"), 75,7 (C-4"), 72,9 (C-5"), 18,4 (C-6"), 102,8
(C-1"), 72,2 (C-2"), 72,3 (C-3"), 73,9 (C-4"), 70,0 (C-5"),
17,9 (C-6").

Dit kién phd thu duoc ctia hop chat 2 khé giéng véi hop
chét 1 ngoai trir phan dudng. Pidu nay cho phép du doan hop
chét 2 13 spirostanol disaccharide. So sanh s6 liéu ph6 'H va
13C-NMR thudc phan dudng ctia hop chit 2 véi s6 liéu phd
thudc phan dudng cua torvoside J, torvoside K va torvoside
L [8, 18, 19] cho phép xé4c dinh phan dudng cua hop chét 2
1a O-a-L-rhamnopyranosyl-(1—3)-f-D-quinovopyranosyl.
Bén canh do, cac twong tac HMBC tr H-1" (3, 5,16) dén
C-37(5.84.4) va H-1" (5, 4,29) dén C- 6 (5. 805)xacd1nh
vi tri gan két cua phan du:ong vao khung chat tai C-6. Cac
bang ching phd trén két hop ddi chiéu vai s6 lidu duoc cong
bd ¢ nghién ciru cta Challal va cs (2014) [8], cho phép xac
dinh hop chit 2 1a paniculonin B (hinh 2).

Hinh 2. Cac twong tac HMBC chinh cua hop chat 1 va 2.

Hop chit 3 phan lap duge c6 dang bot, mau vang. Trén
ph6 'H-NMR (500 MHz, CD,0OD) ctia hop chat 3 xuat hién
ddc trung cua 5 aromatic proton thudc 2 hé twong spin AX
va ABX tai 6, 6,41 (1H, d,/=2,0 Hz, H-6), 6,22 (1H, d,
J=2,0 Hz, H-8), 7,94 (1H, d, J=2,0 Hz, H-2"), 6,93 (1H, d,
J=8,0 Hz, H-5"), 7,61 (1H, dd, J=2,0, 8,0 Hz, H-6'); tin hi¢u
cua 1 anomeric proton tai 6, 5,41 (1H, d, J=7,5 Hz, H-1")
va 1 nhom methoxy tai 5,3 96 (3H, s). Trén phé C-NMR
(125 MHz, CD,0OD) cua hO’p chat 3 cho thay tin hi¢u ctia 22
carbon, bao gdom 15 tin hiéu carbon thudc phan aglycone
flavone tai 6. 158,5 (C-2), 135,4 (C-3), 179,4 (C-4), 163,1
(C-5), 99,9 (C-6), 166,0 (C-7), 94,7 (C-8), 158,7 (C-9),
105,8 (C-10), 123,1 (C-1"), 114,4 (C-2"), 150,9 (C-3"), 148,4
(C-4", 116,0 (C-5"), 123,8 (C-6'); 6 tin hi¢u carbon dic
trung ciia phan duong glucopyranosyl tai 9. 103,7 (C-1"),
75,9 (C-2"), 78,5 (C-3"), 71,5 (C-4"), 78,1 (C-5"), 62,6 (C-
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6") va 1 nhdm methoxy tai 8. 56,8. Tur cac dir li¢u pho trén
két hop ddi chiéu véi nghlen ctru ctua Beck va Héberlein
(1999) [20] cho phép x4c dinh hop chét 3 1a isorhamnetin-3-
O-glucopyranoside. Hop chét nay dugc thong bao dd phan
1ap duogc tor mot sb loai thudc chi Solanum nhu S. incanum,
S. rostratum, S. americanum va S. stramoniifolium [21-24].
Pay 1a lan dau tién, isorhamnetin-3-O-glucopyranoside
duogc phan 1ap tir loai Ca dai hoa tring (S. torvum).

£ ~
Két luan

Tir phan doan nudc ciia phan trén mat dat cay Ca dai hoa
trang da phan 1ap va xac dinh cau tric hoa hoc ciia 3 hop chat
gém paniculonin A (1), paniculonin B (2) va isorhamnetin-
3-O-glucopyranoside (3). Trong d6, hop chat isorhamnetin-
3-O-glucopyranoside 1an dau tién dugc phan 1ap tir cay Ca
dai hoa tréng. Céc nghién curu vé hoat tinh sinh hoc cua céac
hop chét phéan 1ap duge s& duge cong bd trong thoi gian toi.

LO1 CAM ON

Nghién ciu nay duoc tai tr¢ bdi Quy Phat trlen
KH&CN Qubc gia (NAFOSTED) thong qua dé tai ma sd
104.01.2018.321. Cac tac gia xin tran trong cam on.
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