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THANH PHAN HOA HQC CUA VO CAY BANG LANG
NUOC (LAGERSTROEMIA SPECIOSA) THUQC CHI TU VI
(LAGERSTROEMIA)

Ton Nit Lién Hwang1 va Nguyén Duy Tudn
ABSTRACT

Study on the chemical ingredients from the bark of Lagerstroemia speciosa, growing in
Can Tho University, we have isolated and identified three compounds: stigmasterol (1),
betulinic acid (2) and oleana-9(11),12-dien-3-ol (3) from the petroleum ether extract. The
structures of these compounds have been elucidated by modern spectroscopic methods:
ESI-MS, NMR-1D and 2D. The study has been continued.
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TOM TAT

Khao sat thanh phan hod hoc vé cdy Bang lang nude trong tai Truong Pai hoc Can Tho,
chiing téi dd c6 lap va dinh danh dwoc ba chat: stigmasterol, betulinic acid va hop chdt
oleana-9(11),12-dien-3-ol, tir dich chiét petroleum ether. Cdu triic héa hoc cdc chdt nay
da dwoc lam sang 16 dwa vao nhitng phirong phdp phé hién dai: ESI-MS, NMR 1 chiéu va
2 chiéu. Nghién curu van dang dwoc tié}) tuc thye hién.

Tir khoa: Lagerstroemia speciosa, chemical components, stigmasterol, betulinic acid,
oleana-9(11),12-dien-3-0l

1 PAT VAN PE

Bang ling nudc c6 tén khoa hoc 1a Lagerstroemia speciosa L., 1a mot trong s6 50
loai thudc chi Tu vi (Lagerstroemia).

Bang ling nudc 1a loai cdy than gd 16n cao khoang 10 dén 20 m, phan canh cao,
thing, tan day. L4 mau xanh lyc, hinh bau duc hay hinh gido dai, ctng, khong
16ng, dai dén 20 cm, cudng to. Cum hoa hinh thap & ngon cic canh, mau tim hong,
moc thfmg. Nu hoa hinh ciu, hoa 16n ¢6 6 canh, co mong ngén, trén canh c6 nhiing
ngén nhan nho.

Bing ling nudc ra hoa vao gitra mua he, thuong nd rd vao khoang thang 6. Qua
nang, hinh triing, moc thanh chum, kich thudc 20x18 mm, nam trong dai ton tai,
mé theo 6 manh. Khi twoi qua c6 mau xanh nhat, khi chin qua mau den rdi bung ra
dé phat tan hat.

O Viét Nam, cay duogc goi don gian Ia Béng lang, moc rat nhiéu ¢ khu vuc mién
Bic Trung Bo, Pong Nam Bo va Tay Nguyén. Trén thé gidi phan bd ¢ cac nudc
ving Nam va Dong Nam A nhu: Myanma, Malaysia, Thai Lan, Lao, Campuchia,
Philippines. O Nam Trung Qudc, An D¢ va Australia ciing gap loai nay.

! Khoa Khoa hoc, Truong Dai hoc Cén Tho
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Theo Pham Hoang Ho (2000), trong y hoc nguoi ta st dung la Béng lang nude dé
trj bénh tiéu dudng va béo phi, ré tri sdt, vo ciing trj sot, dau va loét da day, trai
dap tri 16 miéng. Mat khac cay Bang lang nudc véi hoa tim, bong mat con duoc
trdng lam cay canh ¢ dudng phé, cong so, truong hoc. Hang nam, luong canh
duoc mé nhanh rat dang ké, chua duoc sir dung.

Trén thé gidi da c6 mot s6 cong trinh nghién ciru vé thanh phan hoéa hoc va hoat
tinh sinh hoc trén la Bang lang nudc, chu yéu tap trung vao nhom hop chat co tac
dung lam ha duong huyét va nhom hop chét phan cuc. O nude ta cho dén nay chi
thiy nghién ctru vé hoat tinh va cong dung cua 1a ma chua thay nghién ciru vé
thanh phan hoa hoc cia vo ciy Béng ling nudc. Ca trén thé gidi cling chua thiy
cong bd vé thanh phan héa hoc ciia vo cdy Bang ling nudc. Cho nén viéc nghién
ctru vé thanh phan hoa hoc ctia vo ciy Bang ling nudc trong diéu kién hién nay &
nude ta 1a cn thiét va co nhiéu y nghia ddi véi hoa hoc.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Nguyén liéu

Vo cay Bﬁng lang nudc dugc thu tai ky tic xa va khoa Khoa hoc Ty nhién, truong
Pai hoc Can Tho vao thang 05/2011, trong dot mé nhanh cay canh, chon nhitng
canh to tach lay vo ngoai, khdi lugng mau tuoi 1a 15 kg. Sau khi thu vé mau dugc
rira sach, loai bo phan hu, phoi kho va xay nho, khdi luong bot kho 14 6 kg.

Dung moéi sir dung trong d& tai 1a dung moi dong chai xudt xir Viét Nam
(Chemsol). Silica gel 60 (Merck) dung cho sac ky cot. Sac ky 16p mong (TLC)
dung silica gel F,s4 (Merck).

2.2 Phwong phap

Chiét hoat chit: ngdm mau bot vo cdy Bang ling nudc trong methanol, sau 12 gid
chiét va loc, loai dung mdi bang may ¢ quay (Rotavapor cua Buchi) thu duge cao
methanol tong (280 g). Sau d6, ding 180 g cao tong pha lodng véi nudc va chiét
lan lugt v6i petroleum ether (PE), chloroform (C) va ethyl acetate (EA). Tir cac
dich chiét, loai dung mdi bang may c6 quay duoc cac cao phan cuc khac nhau: cao
PE (50 g), cao C (9 g) va cao EA (16 g).

Phan 1ap cac chét tr cao PE: st dung 40 g cao thyc hién séc ky cot, chét hép phu 1a
silica gel, dung moi giai ly cot 1a nhitng hon hop ctia petroleum ether va ethyl
acetate va methanol (MeOH) c6 d phan cuc ting dan. Theo ddi qua trinh sic ky
cot bang sic ky 16p moéng, voi hé dung méi giai ly 1a PE:EA, PE:C va C:EA, ding
thudc thir hién vét 1a dung dich sulfuric acid 20% trong methanol va siy ban mong
& 110°C. Cac phan doan thé hién giéng nhau trén TLC duoc gom lai. Tién hanh
sic ky cot tiép tuc ddi voi cac phan doan co vét dic trung va khdi lugng dang ké,
sau do tinh ché céac chat d3 co 1ap thu duogc cac chét sach.

Xac dinh c?iu’ triic ctia cac chit tinh khiét da co 1ap duoc: do nhiét d nong chay va
bién ludn phd nghiém dua vao cac phd: MS, 'H-NMR, *C-NMR, DEPT, COSY,
HSQC, HMBC.

Phé khéi lugng (ESI-MS) dugc ghi trén may MS 5989 B (Hewlett Pakard). Pho
cong huong tir nhan (NMR): 'H-NMR (500 MHz) va “C-NMR (125 MHz),
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COSY, DEPT, HSQC, HMBC dugc ghi trén may Bruker AM500 FT-NMR cua
Vién Hoa hoc, Trung tim Khoa hoc va Cong nghé Viét Nam. Diém néng chay
dugc do trén may Electrothermal IA 9000 series, dung mao quan khong
hiéu chinh.

3 KET QUA VA THAO LUAN

3.1 Két qua sic ky cao PE tir vé bing ling nwéc
Keét qua sac ky cot silica gel tir 40 g cao PE cho 15 phan doan dugc trinh bay &
Béang 1 sau day.

Bangl: Két qua sic ky cdt silica gel ciia cao petroleum ether

g';;‘l‘l‘ Hé¢ dung mbi giai ly Tr‘;‘glgl l(‘g“g Sic ky ban méng Ghi chi
1 PE:EA =9:1 2,481 Vét dau
2 PE:EA =9:1 2,659 Nhiéu vét, c6 2 vét hién 13
3 PE:EA =9:1 1,706 Nhiéu vét
4 PE:EA =9:1 1,996 Nhiéu vét,co 5 véthiénrd  Khao sat
5 PE:EA =9:1 0,54 Nhiéu vét
6 PE:EA =8:2 1,19 C6 7 vét hién rd Khao sat
7 PE:EA = §:2 0,699 Nhiéu vét
8 PE:EA = §:2 1,0 Nhiéu vét, c6 4 vét hientd  Khao sat
9 PE:EA =8:2 2,472 Nhiéu vét, c6 5 vét hién 1o
10 PE:EA = 1:1 0,91 Nhiéu vét, c6 6 vét hién 15
11 PE:EA = 1:1 0,813 Nhiéu vét, c6 3 vét hién 15
12 EA = 100% 4,506 Nhiéu vét, c6 7 vét hién 13
13 EA:MeOH = 8:2 4,416 Nhiéu vét c6 5 vét hién rd
14 EA:MeOH = 1:1 2,730 Nhiéu vét kéo vét
15 MeOH = 100% 6,932 vét dai

3.2 Co 1ap va nhin danh céc chit tinh khiét tir cac phan doan tinh sach cia
cao PE

Phdn doan 4: thay c6 tinh thé hinh kim, tinh ché bang cach sic ky cot thuong véi

hé dung méi giai ly PE:C = 1:1 thu duogc tinh thé hinh kim mau tréng, hién mot vét

tron mau tim rdi chuyén sang mau xanh den c6 R,= 0,42 (PE:EA = 75:25) trén

TLC khi dung thude thir 1a H,SO, 20% trong MeOH. Ky hiéu hgp chat nay 1a (1)

0,5 g).

Hop chit (1) thu dugc ¢ dang tinh thé hinh kim mau tring, tan nhiéu trong

chloroform. Piém néng chay 169-170°C.

Phd 'H-NMR (500, CDCl3), & (ppm): 5,36 (1H, d, J = 5 Hz, -CH=); 5,16 (1H, dd,
J=28,5va 15,1 Hz; -CH=); 5,02 (1H, dd, J = 8,5 va 15,1 Hz; -CH=); 3,53 (1H, m,
>CH-0-); 0,69-1,03 H ctia 6 nhém —CHj.

Phé C-NMR cho thiy c6 4 tin hiéu 140,8; 121,7; 138,4 va 129,3 ppm lan luot
thudc vé lién két doi tai cac vi tri Cs; Cg; Can va Cas. Tir phd DEPT cho thiy hop
chét ¢6 29 C trong do co: 6 C dang -CHjs, 8 C dang -CH,- va 10 C dang -CH; 3 C
tir cap (gdm 1 >C= va 2 >C<). Dua trén su so sanh véi tai liéu cia John Goad va
Tosh Hiro Akihisa (1997) thi NDT1 Ia stigmasterol (I).
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Stigmasterol 1a mot phytosterol, duoc nghi€n ctru sir dung trong phong ngira ung
thu budng trimg, ung thu tuyén tién liét, ung thu va va ung thu két trang (Award &
Fink, 2000).

HO

Hinh 1: Ciu triic héa hoc ciia stigmasterol (1)

Phdn dogn 6: thay c6 tinh thé hinh kim, tinh ché bang cach sic ky cot (silica gel
60) nhiéu 1an véi cac hé dung moi giai ly C = 100%, C:EA = 95:5, C:EA = 9:1 thu
dugc tinh thé hinh kim mau trang, hién mot vét tron mau vang nhat c6 R,= 0,49
(C:EA = 9:1) trén bang mong khi dung thudc thir 1a H,SO4 20% trong MeOH. Ky
hiéu hop chat nay 1a chit (2) (45 mg).

Phd "H-NMR (500, CDCLy), & (ppm): 4,73 (1H, d, H-29); 4.6 (1H, s, H-29); 3,19
(1H, dd, J= 11,3 va 4,8 Hz, H-3); 3,02 (1H, dd, J = 11 va 4,8 Hz, H-19); 1,69 (3H,
s, H3-30); 0,76 (3H, s, H;-24); 0,83 (3H, s, H3-25); 0,94 (3H, s, H3-23); 0,97 (3H,
s, H3-26); 0,98 (3H, s, H3-27).

Phd *C-NMR cho théy sy hién dién cta 30 miii tin hiéu rng véi 30 carbon, trong
d6 co cac miii chinh ¢ 179,2; 150,9; 109,6; 78,9; 55,5 ppm lan luot thudc vé
carbon & cac vi tri Cyg, Cyg, Cyg, Cs, Cs. Ph6é DEPT90 va DEPT135 cho cac mii
cong huong ing véi 6 nhom CH, 11 nhém CH, va 6 CHs.

Két hop phd cong huong tir hat nhan 2 chiéu HSQC va HMBC cho thiy chat (2)
thugc nhém triterpenoid va cé khung suon lupan. Tir cac két qua phan tich phd &
trén, va so sanh dit liéu phd cia chat nay voi phd cua betulinic acid di cong bd
trong tai liéu® thdy trang khép, ching toi két luan chéat (2) 1a betulinic acid
(C30H4303).

Betulinic acid 1a m(f)t’chét dugc tim thiy phd bién ¢ thuc vat, c6 tinh khang khuén,
khang viém, khang sot rét va khang ung thu (Perumal Yogesswari et al., 2005)

Hinh 2: CAu triic héa hoc ciia betulinic acid (2)

Phan dogn 8: thiy c¢6 tinh thé hinh kim, tinh ché bang cach sic ky cot thuong
nhiéu lan yéi cac ‘hé dupg moi giai ly C = 100%, C:EA = 95:5, C:EA = 9:,1, két
hop véi sac ky dicu ché thu dugc tinh thé hinh kim mau trang, hién mot vét tron
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mau vang dam c6 Ry= 0,525 (C = 100%) trén TLC khi dung thube thir 1a H,SO,
20% trong MeOH. Ky hiéu hop chét nay 1a chat (3) (7 mg).

Ph khéi va cham electron (ESI - MS) khong cho pic ion phan tir, nhung cho céc
pic co ban cta khung triterpen m/z (%): 408 (28%), 407,33 (82 %) [CsoHas - H]',
282 (48%), 219 (48%), 156 (82%), 149 (50%), 120 (70%), 122 (100%).

Phd 'H-NMR (500, CDCl3), & (ppm): 5,58 (1H, d, J= 5,5 Hz, H-11); 5.51 (1H, d,
J= 6,0 Hz, H-12); 3,26 (1H, dd, J = 5,0 va 4,5 Hz, H-3); 0,81 (3H, s, H3-24); 1,14
(3H, s, H3-25); 0,87 (3H, s, H3-23); 1,19 (3H, s, H;3-26); 1,03 (3H, s, H3-27); 0,89
(3H, s, Hy-29); 0,90 (3H, s, H3-30); 0,99 (3H, s, H3-28).

Phé PC-NMR cho thiy sy hién dién cta 30 miii tin hiéu tng véi 30 carbon. Phd
C-NMR va DEPT gitp xé4c dinh: 8 carbon tir cdp (gom 6 dang >C<, 2 dang >C=)
5 nhom metin trong d6 c¢6 1 nhom 1a hydroxymetin, 9 nhom CH, va 8 CH;. Cac tin
hiéu néi trén cho phép du doan (3) c6 khung sudn olean va c6 2 lién két doi. Diéu
nay két hop vé6i viéc TLC cua chat (3) hién vét dudi dén UV (365 nm) gitp du
doan cau trac khung oleandien lién hop.

Két hop phd cong huong tir hat nhan 2 chiéu HSQC va HMBC cho phép qui chiéu
tin hiéu cua tirng cabon, v&i cac mili chinh & 154,3; 147,1; 120,7; 115,7; 78,7; 51,2
ppm lan Iuot thude vé carbon & céc vi tri Cy, Cy3, Cyp, Cy1, Cs, Cs cia khung olean.
Phé COSY cho thiy sy tring khép ciia cac nhom proton c6 twong tac nhau véi
cong thirc dé nghi. Tir cac két qua phan tich phd & trén va sy tring khép khi so
sanh phd cua hop chét (3) v6i phd cia hop chit oleana-9(11),12-dien-3-ol di cong
bo, (theo Shashi B. Mahato va cong sy, 1994), chung t6i két luan hop chét 3) 1a
oleana-9(11),12-dien-3-ol (C;3yH4g0).

Hinh 3: Ciu triic héa hoc ciia oleana-9(11),12-dien-3-ol (chit 3)

4 KET LUAN

Trong qua trinh khao sat hoa hoc vo ciy bang ling nude (trdng tai ki tic x4 va
khoa Khoa hoc Ty nhién truong Dai hoc Cén Tho), budc dau chung toi di co lap
va dinh danh duoc ba chit: stigmasterol (Cy9Hy30) (1), betulinic acid (C30H4803)
(2) va hop chét oleana- 9(11),12-dien-3-ol (C30H4s0) (3). Ngoai ra, con cd hon hop
triterpen dang x4c dinh cau tric.

Cong viéc nghién ctru cac phan doan tiép theo van dang tién hanh.

Theo tai liéu trong va ngoai nudc, tir Bang ling dd c6 1ap dwoc nhiéu hop chit
triterpen c6 khung suon olean va ursan, nhung chua c6 hop chat dang olean-dien.
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Trong s chat méi c6 1ap, hop chit betulinic acid (2) va hop chat oleana-9(11),12-
dien-3-ol (3) 1an déu tién duoc phat hién c6 trong cay bang lang nudce, di gop phan
hitu ich vao danh muc thanh phan héa hoc ciia cdy Bang ling nudc.
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