HOI NGH| KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THUY 6

NGHIEN CUU THANH PHAN HOA HQC
CAY LU LU DUC (Solanum nigrum L.) TAI TINH THAI BINH

HOANG LE TUAN ANH,

PHAM THI TRANG THO, PHAM HAI YEN,

NGUYEN XUAN NHIEM, BUI HU'U TAI PHAN VAN KIEM
Vién Hoa sinh bién,

Vién Han lam Khoa hoc va Céng nghé Viét Nam

PO THANH TUAN
Truong Pai hoc Y dwoc Thér Binh

TRAN THI PHUONG ANH
Bdo tang Thién nhién Viét Nam,
Vién Han ldm Khoa hoc va Céng nghé Viét Nam

Chi Ca (Solanum L. ) thudc ho Ca (Solanaceae) trén thé glo‘l ¢6 trén 1000 loai, ¢ Viét Nam
6 khoang 30 o1 Nhiéu loai trong chi dugc st dung lam thude va thye phém [2]. Lu lu dwe
con duge goi 1a Nu do, Thil lu duc, Ca den, Long quy, ¢6 tén khoa hoc 1a Solanum nigrum L..
Theo mdt s6 tai lidu 14 Lu lu dwc ¢b chira solamargin, solasonin, riboflavin, acid nicotinic, acid
citric, acid ascobic; 5,9% protein, 1% chét béo, 2,1% chit khoang, 8,9% céic hop chét
carbohydrat. Trong qui c6 chira glucoalcaloid steroid c6 genin la solasodin (solamargin,
solasonin, solanigrin) va cac genin khic. Lu lu dyc ¢6 vi dfing, hoi ngot, tinh han, c6 dge, cob tic
dung thanh nhiét, giai doc, loi nigu, tan i huyét, tiéu viém, tieu thiing [1].

Nim 1984, Cooper vi Johnson d4 phén 13p duoc solanine, mét glycoalkaloid tim thiy trong
hiu hét cac bd phan chia cdy vé1 ndng d cao nhét trong cic qua chua chin [3]. Nam 1997,
Eliayeb va cong su dd phan 13p duge solasodine alkaloid steroid va ching minh né ¢6 him
Irgng cao nhét trong 14 [4]. Niim 2006, Zhou va cong sw d nghién cétu v& thanh phén héa hoc
Iodi S.nigrum, théng qua phan tich quang phd tic gia da x4c dinh dugc 6 sapomn steroid méi 13
solanigrosides C-H va mét saponin 4 bidt 1 degalactotigonin. Bay hop chét nay duoc tién hanh
thir hoat tinh gay doc té bao trén 4 dong t& bao ung thu ngum 12 HepG2, NCI-H460, MCF-7
va SF-268. Két qua chi ¢6 hop chit degalactotigonin 13 c6 hoat tinh vi gid ICso 13 0.25-4.49
WM{5).

Bén canh 46, nhig ‘nghién ciru vé hoat tinh sinh hoc cling chi ra loai S. mgmm ©6 téc dung
ditu hoa mién dich, chéng ung thu, chéng oxy hoa, chéng déng kinh, chéng viém loét, chéng
tang duémg huyét va ha huyét & ap [6-8].

Tuy nhién, & Vigt Nam hiu nhu chua c6 nghién ciru cu thé nio vé cay Iu lu dyc. Trong
khudn khé bai béo nay, bude diu ching t6i théng béo két qua phan 14p va xac dinh cdu tric hoa
hoc cita 4 hop chét Ia Desgal igonin (1), Soladulcoside A (2), Scopolin (3} va Benzyl-O-B-
D-glucopyranoside (4) tix dich chiét metanol ctia ciy Lu lu dye.

L THY'C NGHIEM VA PHUONG PHAP NGHIEN CUU
L. Mén thye vat

Mau ciy Lu Iu duc (Solanum nigrum L.} dugc thu hai vio thing 1 ndm 2015 tai Thai Binh.
Ténkhoa hoc dwgc TS. Trdn Thi Phuong Anh, Bao ting Thién nhién Viét Nam giam dinh. Miu
tiéu bin dugc hru trix tai Vién Héa sinh bién, Vién Han 1dm Khoa hoc va Cdng nghé Viét Nam
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2. Héa chit, thiét b i1

Séc kp 1ép mong (TLC): Thuc hién trén ban méng trang sin DC-Alufolien 60 F254 (Merck
1,05715), RP18 F254s (Merck); phat hién chét bang dén tir ngoai & hai budc song 254 nm vi
365 nm hogic dung thuéc thir 14 dung dich H;SO4 10% dwoc phun d&u 1én ban mong, say khd i
ho néng tir tir dén khi hign mau,

Sée ky cét (CC): Puge tién hanh voi chét hép phu 14 Silica gel pha thudng va pha déo. Silica -
gel pha thudng c6 ¢ hat 1a 0,040 - 0,063 mm (240 - 430 mesh). Silica gel pha ddo YMC (30- -
50 um, Fuji Silysia Chemical Ltd.).

Phé cong huong tir hat nhdn (NMR): Do trén méy Bruker AMSO00 ciia Vién Hoa hoc, Vign
Han 14m Khoa hoc va Cong nghé Viét Nam.

3. Phén Hp céc hep chit:

Thén v 1a miu Lu lu dwe (Solanum nigrum) sau khi pho1 khé dugc nghten thanh bt (4 kg)
va chlet 3 14n vdi metanol néng, siéu am (o 50°C, mdi 1in 2 £id). Dich chiét duge loc qua gidy
loc, cAt loai dung méi duéi do suat giam thu duge 100 g cén chiét metanol. Ciin chiét niy dwe
phan bd vao 2 lit nudc cAt va tién hanh chiét phin bd véi diclometan, EtOAc thu duwgc cin *
diclometan (30 g), EtOAc (32 g) va cén nudc (38 g).

Cin diclometan duoc cho qua séc ky cot silica gel v6i hé dung méi rira gii ting din ty§
metanol trong diclometan (1/20 -1/0, v/v) thu dugc 3 phin doan W1-W3. Phan doan W3 duge
phén tich thanh 4 phan doan W3.1- W3.4. Tir phén doan W3.4 (500 mg) sir dung cdt silica gel
pha thuong véi h¢ dung mdi rira giai diclometan/metanol/nuée: 5/1/0,1 thu duge hop chit 1 (70
mg) va phan doan W3.4.1. Phan doan W3.4.1 (120 mg) nep tyc dugc tinh ché qua sac ki cdt pha
dao véi hé dung mdi metanol/mude: 1:1 (v/v) thu duge hop chét 3 (15 mg). Hop chit 2 (7 mg)
thu duoc khi tinh ché phan doan W3.1 (200 mg) trén ¢t silica gel pha thuomg v6i hé dung méi
rira gidi diclometan/metanol/nue: 3/1/0,1. Phan doan W2 (3 g) tiep tuc dugc phan tich thinh 4
phén doan W2.1 - W2.4 trén sfic ky cft silica gel pha dao YMC voi hé dung mér rira gii:
metanol/nude: 1/5(v/v). Hop chét 4 (5.0 mg) thu duge khi tinh ché phén doan W2.1 (200 mg)
trén cot silica gel pha thudéng voi hé dung méi nra giai diclometan/metanol/ nude: 6/1/0,1
{(vIviv).

Desgalactotigonin (1): Dang bt mau trz"mg; CTPT Cg;Hi00026; KLPT M = 1261,5.

"H-NMR (500 MHz, DMSO) va *C-NMR (125 MHz, DMSO): xem bing 1.

Soladulcoside A (2): Dang du khong mau; CTPT C;HgO:5; KLPT M = 770,9.

'H- NMR (500 MHz, CD;0D) va *C-NMR (125 MHz, CD,0D), xem bang 1.

Scopolin (3) [9]: Dang diu khéng mau; CTPT CysH;50¢; KLPT M = 354,3.

'H- NMR (500 MHz, CD;0D): 6,33 (1H, d, J=9,5 Hz, H-3), 7,92 (1H, d, J = 9,5 ¥z, H4), .
7,22 (1H, s, H-5), 3,92 (s, 7-OCHy), 5,09 (1H, d, J = 7,5 Hz, H-1") va 3,43-3,74 (6H, H-
2345 6.

BC-NMR (125 MHz, CD;OD): 163,53 (C-2), 114,55 (C-3), 145,63 (C-4), 110,83 (C-5),
148,28 (C-6), 151,76 (C-7), 105,28 (C-8), 150,70 (C-9), 114,59 (C-10), 57,10 (7-OCHj), 102,08 °
(C-1%), 74,72 (C-2"), 78,40 (C-3"), 71,23 (C-4"), 77,84 (C-5") v& 62,41 (C-6). !

Benzyl-O-B-D-glucopyranoside (4)[10]: Dang diu khong mau; CTPT C,3H;g0, KLET
M=270 o
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. 'H-NMR (500 MHz, CD;OD): 7,44 (2H, d,J = 8,0 Hz, H-2,6), 7,35 (1H, td, /= 1,5, 8,0 Hz,
Uy 435),7,29 (1H, d, J = 8,0 Hz, H4), 4,69 (1H, d, J = 12,0 Hz, H-a), 4,95 (1H, d, J= 12,0 Hz,
W py), 437 (H, d, J= 7,5 Hz, H-1), 3,27 (1H, dd, /= 7,5, 9,0 Hz, H-2’), 3,29 (1H, dd, J = 9,0,

4 50z, H-3'), 3,32 (1H, m, H4"), 3,30 (1H, m, H-5"), 3,92 (1H, dd, J = 2,0, 12,0 Hz, H-6'a) va

. 372(1H, dd, 7=2,0, 12,0 Hz, H-6'b),

:dp:,%“ BC-NMR (125 MHz, CD;0D): 139,08 (C-1), 129,20 (C-2,6), 129,27 (C-3,5), 128,69 (C-4),
71,76 (C-7), 103,31 (C-19), 75,15 (C-27), 78,12 (C-3"), 71,72 (C4"), 78,03 (C-5) va 62,83 (C-6").

ki I KET QUA VA THAO LUAN
1
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fyw: Hink 1: Chu triic héa hoc ciia cic hop chit phan 13p tir edy Lu lu dye
;“5 Hop chét 1 thu duoc dudi dang chét bot mau tréng. Trén phé "H-NMR cho thdy hai tin hiéu
proton singlet céia hai nhém methyl bic 3 tai 84 0,77 (3H, s) va 0,71 (3H, s) va hai tin hiéu
proton doublet cita hai nhom methyl bc 2 tai 54 0,89 (3H, d, /= 7,0 Hz) v& 0,73 (3H, d, /= 6,5 Hz)
-13: - thuge phan khung steroidal clng v6i bén tin higu proton anomeric ciia 4 phén tr dudng tai 8§y
449 (1H, d, 7= 8,0 Hz); 4,41 (1H, d, J= 7,5 H2); 4,32 (1H, d, /= 8,0 Hz) v 4,20 (1H, d, J =
75 Hz). Thém véo d6 trén phd *C-NMR va DEPT ciia 1 cho thy tin hiéu cia 62 nguyén t
M : cachon, bao gém tin higu cta 27 nguyén tir cacbon thuéc khung steroidal aglycone. Trong d6 c6
céc tin higu dic trung cho hai nhom oxymetin tai 5c 76,41 (C-3) va 80,17 (C-16), vi mét tin
+ higu cia spiroketal cacbon tai d6 dich chuyén 8¢ 108,37 (C-22). Tin hidu cila 4 phan tir
,  dudng I3 galactoxyl (3¢ 100,93; 78,97; 76,07; 75,89; 73,51; 59,48); 2 phan tir dwomg glucosyl I
U’M (@& 103,31; 85,01; 79,35; 76,53; 69,70; 61,63), glycosyl II (8¢ 102,40; 76,95; 76,53; 74,18;
‘;TII 6941, 60,88) va phén tir dudng xylosyl (8¢ 103,31; 76,07; 73,82; 68,80; 65,90). Cac gid tri cong
* hubng clia proton lién két tryc tiép véi cacbon dwoc xéc dinh chinh xéc dya trén két qua phan
tich phé 2 chiéu HSQC. Cu tréic clia hop chét 1 cdn duge khing dinh thém trén phé HMBC.
4l P!l_b HMBC cho théy céc tuong tc tin hiu cia proton tai 8y 0,71 (Me-18) twong tic vdi céc tin
i higycacbon & 8¢ 61,90 (C-17) /55,60 (C-14) /40,00 (C-13)/38,90 (C-12). Cac twong t4c cia tin
bign proton tai 8 0,77 (Me-19) véi céc tin hiéu cacbon & 8¢ 36,50 (C-1)/44.03 (C-5)/53.66 (C-
9)35.28 (C-10); ciia tin hiéu proton tai &y 0,89 (Me-21) firong tic véi cac tin hidu cacbon & 8¢
o 6190 (C-17)/41,08/ (C-20)/108.37 (C-22) va ciia tin higu proton tai 3 0.73 (Me-27) tuong tc
VBl céc tin higu cachon & 8¢ 30,89 (C-23)/29,00 (C-24)129,29 (C-25)/65.90 (C-26). Thém vao

gl
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X
6 céc diém ghn két cia cac phan tir dudmg cling dugc khing dinh dua trén twong tic HMBC .
clia proton anome phén tir dudng galactosyl tai H-1' (8y 4,20) véi cacbon C-3 (8¢ 76,41) cho
thiy phan tir dudmg galactosyl lién k&t v6i khung steroidal tai vi tri C-3. Tuong tac HMBC gifa
proton H-1” (8;; 4,41) ciia phén tir dudmg glucosyl I vi cacbon C-4' (3¢ 78,97) cua galactosyl;
gitta H-1"" (8y 4,32) cua glucosyl II twong tic véi cacbon C-2” (8¢ 79,35) cla glucosyl I; proton
anome ctia phan tir dudng xylosyl H-1"" (34 4,49) tuong tac véi cacbon C-3" cua glucosyl Il
Tix céc dit liéu phd néu trén két hop so sanh véi s6 liéu phd cia hop chit (38,5¢,25R)-spirostan-
3-0-p-D-glucopyranosyl-(1—2)-0- f-D-xylopyranosyl-(1—3)]-0-5- D-glucopyranosyl -(1-4)-
O-p- D-galactopyran051de [7] (Bang 1) thiy hoan toan phii hop tai cac vi tri twong tmg, Do d,
hop chit 1 duge x4c dinh 13 (36,5a,25R)-spirostan-3-0-f-D-glucopyranosyl-(1—2)-0-[f-D-
xylopyranosyl-(1—3)]-0-f-D-glucepyranosyl-(1—4)-0-f-D-galactopyranoside hay
desgalactotigonin.
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Hinh 2: Céc twong tic HMBC chinh ciia hep chdt 1 va 2

Hop chét 2 thu dugc dudi dang chit bot mau tring, Phd 'H-NMR ctia 2 xuit hién cictin
hiéu proton clia 2 nhém methyl bac 3 dang singlet tai 8y 0,83 (3H, s) va 0,88 (3H, s); 2 nhém o
methyl bac 2 tai 8y 1,22 (3H, d, J= 7,5 Hz) va 1,03 3H, d, J= 7,0 Hz) cling v4i tin higu proton 7~
ciia 2 anome phén tir dudng tai 8 4,46 (1H, d,J=7,5Hz) va 5,17 (1H, 4, /=11 5Hz)chophep -
dy dosn ddy ciing 1a hop chit c6 khung steroidal. Phd >C-NMR va phé DEPT cho thay tin hify —
cta 39 nguyén tir cacbon bao gdm tin higu cia 27 nguyén tir cacbon thude khung steroidal trong =
d6 ¢4 2 tin hiéu ddc trung cho nhém oxymetilen tai 8¢ 80,02 (C-15) va 76,15 (C-23); 2 tin hiéu -\
i trung cho nhém oxymethin & 3¢ 76,25 (C-3) va 92,00 (C-16); mt nhém spiroketal cacbond
Sc 110,40 (C-26); ciing véi mot tin higu ciia ester cacbonyl tai 8 183,27. Thém vao d6 13 12 tin w
higu cacbon cta 2 phan tir dudng glucosyl (3¢ 100,72; 78,77; 78,49; 77,22; 70,89; 62,40) vi
thamnosy! (3¢ 102,24; 73,93; 72,37; 72,19; 69.66; 17,95). Céc gia tri cong huéng ciia Proton W
lién két truc tiép voi cacbon dugce xé4c dinh chinh xac nhé k¥ thudt phé 2 chidu HSQC. Cau tric W
ctia hop chét 2 con duoc khing dinh thém trén phé HMBC. Phd HMBC cho thy tuong thc cia <
proton tai 8y 0,83 (Me-18) vdi céc tin hidu cacbon & 8¢ 41,77 (C-12)/42.29 (C-13)/61.27 (C- I ]
14)/60.60 (C-17); ctia proton tai 85 0.88 (Me-19) vdi cac tin higu cacbon & 8¢ 38,43 (C-1)/45, 95 ‘(5
(C-5)/55,76 (C-9)/36.84 (C-10); clia proton tai & 1,03 (Me-21) véi céc tin higu cacbon tai 5(:
60,60/37.85/110.40 v tin hi¢u proton tai 8y 1,22 (Me-27) véi céc tin higu cabon tai 8¢ 76,15 (&3 a
23)/31,46 (C-24)/35,11 (C- -25)/183,27 (C-26) cho phép khing dinh ciu tric khung steroidal cia 3,]
2. Hon nita céc vj tri lién két cia céc phan tir dudmg ciing duoc khing dinh trén twong thc HMBC, \\
frong tic g;ua proton anome phén tir duong glucosyl H-1' (844,46) v6i cacbon C-3 (8¢ 76,25) J\
cho phép xéc dinh phin tir dudng glucosyl lién Két v6i khung tai vi trf C-3; proton anome cia phi *S._
tr dudng rhamnosyl H-1" (SH 5,17) tuong tac vdi cacbon C-2' (8¢ 77. 22) cua phin t'u dubng
glucosyl. T cdc dif liéu phd NMR néu trén két hop véi so sanh s6 ligu phd cila hop chéit tham iy

1028




Bang 1
$6 ligu phd cita hop chit 1va 2
Chit1[7] Chit2 [8]
8 8y (J in Hz) [ 8™ (Jin Hz)
36,50 0,91 (m)/ 1,67 (m) 38,43 1,00 (m)/ 1,75 (m)
28,46 1,29 (m)/1,57 (m) 30,52 1,29 (m)/1,57 (m)
76,41 3,14 (m) 76,25 3,50 (m)
34,01 1,17 (m)/ 1,65 (m) 35,11 1,37 (m)/ 1,75 (m)
44,03 1,01 (m) 45,95 1,11 (m)
28,28 1,23 (m)/ 1,59 (m) 29,84 1,23 (m)/ 1,59 (m)
31,83 0,88 (m) 33,26 2,14 (m)
34,64 1,49 (m) 36,96 1,68 (m)
53,66 0,63 (m) 55,76 0,72 (m)
3528 - 36,84 -
20,56 1,20 (m)/ 1,45 (m) 22,02 1,20 (m)/ 1,45 (m)
38,90 1,10 (m)/ 1,55 (m) 41,77 1,21 (m)/ 1,70 (m)
40,00 - 4229 -
55,60 1,04 (m) 61,27 1,20 (m)
31,38 1,10 (m)/ 1,89 (m) 80,02 3,81 (m)
80,17 4,26 (dd, 7,5, 14,5) 92,00 4,36 (dd, 4,0, 9,0)
61,90 1,65 (m) 60,60 1,91 (s)
16,17 0,71 (s) 18,11 0,83 (5)
12,07 0,77 () 12,85 0,88 (s)
41,08 1,80 () 37,85 2,47(,7,0)
14,60 0,89 (d, 7,0) 15,15 1,03(d, 7,0)
108,37 - 110,40 -
30,89 1,49 (m) 1,61 (m) 76,15 3,62 (m)
29,00 1,39 (m)/ 1,72 (m) 31,46 1,39 (m)/ 1,72 (m)
29,79 1,51 (m) 35,11 1,75 (m)
65,90 183,27 -
17,06 0,73 (4, 6,5) 16,33 1,22(d, 7,5)
3-0-Gal 3-0-Gic
100,93 4,20 (d,7,5) 100,72 4,46 (d,7,5)
73,51 3,05 (m) 7722 3,65 (dd, 7,5, 9,0)
75,89 3,22 (m) 78,49 3,75 (dd, 9,0, 9,0)
78,97 3,77 (m) 70,89 3,81 (dd, 9,0,9,0)
76,07 3,52 (m) 78,77 4,41 (dd, 9,0,9,0)
3,39 (m]
59,48 375 00 5( o,) 15 62,40 3,70 (m)
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4-0Gkc 2-0-Rha
D 1031 441(4,7.5) 10224 5,17 (4 13)
7 79,35 3,38 (m) 72,19 3,93
3 85,01 3,60 (m) 72,37 3.60
& 69.70 3,14 (m) 73,93 341, 90)
5 76,53 3,15 (m) 69,66 4,15
6 61,31 375 (3&3?5(”(‘)")1 15 17,95 1,25, 6,5)
27-0-Glc

0 1024 432(4,80)
m 7428 3,55 (m)
B 76,95 3,62 (m)
& 69,41 3,01 (m)
Gl 76,53 3,14 (m)

3,59 (dd, 7.5, 11,5
6 60,88 3.90 Edd, 25, 11,53

3-0-X51

"™ 103,31 4,49 (d, 8,0)
7 73,82 3,52 (m)
I 76,07 3,62 (m)
4 68,80 3,14 (m)

321 (m
5 65,90 e gmg

Chil thich: * trongDMSO, ° trong CD30D, “125 MHz, “S00MHz

L. KET LUAN

Tir dich chiét metanol ctia cdy Lu lu dwc (Solanum nigrum) d3 phan l4p va xc dinh chu
triic hoa hoc ctia 4 hop chit 1a Desgalactotlgomn (1), Soladulcoside A (2), Scopolin (3) va
Benzyl-O-B-D-glucopyranoside (4). K&t qua thir nghiém hoat tinh gy déc t bio trén 4 dong té
bio ung thw ngudi la HepG2, NCI-H460, MCF-7 va SF-268 cho thiy hop chat
Desgalactotlgonm (1) thé hign hoat tinh bt véi gid tri ICsp trong khoang 0.25-4.49 uM [3). Dleu
nay cho thdy tidm ning cia hop chit Desgalactotigonin (1) vi cin c6 thém céc nghién ciru v

hoat tinh ctia hop chét nay.

Léi cam on: Cong trinh dwoc hoan thanh voi si tdi tro kinh phi ciia S¢ Khoa hoc va Cong

nghé Thai Bink, mi s6 TB-CT/CN05/15-16.
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STUDIES ON CHEMICAL CONSTITUENTS OF Solanum nigrum L.
COLLECTED IN THAI BINH PROVINCE

HOANG LE TUAN ANH, PHAM THI TRANG THO, PHAM HAI YEN,
NGUYEN XUAN NHIEM, BUI HUU TAL PHAN VAN KIEM,
DO THANH TUAN, TRAN THI PHUONG ANH

SUMMARY

On the basis of various chromatography methods, four known compounds Desgalactotigonin
(1), Soladulcoside A (2), Scopolin (3) and Benzyl-O-B-D-glucopyranoside (4) have been
isolated from the methanol extracts of Solanum nigrum L. Their structures were elucidated by
1D- and 2D-NMR and by comparison with previous data.
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