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Khao sat thanh phan héa hoc cla 14
cay Trwong Sinh Kalanchoe pinnata L.

(Crassulaceae)
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TOM TAT:

Ter cao chloroform va cao ethyl acetate
cta la cdy Truwong Sinh (Kalanchoe pinnata
L.) ho Crassulaceae, ndm hop chét da duoc
c6 ldp bao gbém: quercetin (1), 5,7,4-
trihnydroxy-8,3*-dimethoxyflavone (2), acid

gallic (3), acid ferulic (4) va acid isoferulic
(5). Céu tric héa hoc cua cac hop chét trén
duoc xéc dinh béi phwong phap phd céng
hwéng tir hat nhdn va so sanh véi tai liéu
tham khao.

Twr khéa: Truong Sinh, Kalanchoe pinnata, Crassulaceae.

MO DAU

Chi Kalanchoe c6 khoang 200 loai, phan b
chu yéu & ving nhiét déi va nam Phi; ¢ chau A
c6 khoang 10 loai, trong d6 hau hét ciing c6 mat
O Viét Nam. Truong sinh la cdy dic biét uva sang,
chiu han tét, thuong moc hoang dai trén cac héc
mun da ¢ ving ndi da voi va doi thap ven bién.
Cay than co, cao 40 — 60 cm, than rdng, moc
dung, hinh try, nhin, c6 dém tia, 14 moc dbi hinh
chir thap. Hoa moc & ngon hoac k& 14, hoa déu,
hinh try, mau tim hong, dé hoic vang cam sim
hon ¢ dau [1].

Trong l4 chira cac hoat chat bryophylin, la
cac bufadienolid c6 doc tinh manh véi té bao ung
thu. Céc bufadienolide cé trong ciy truong sinh
c6 tac dung khang khuan, khang ung budu, ngin
ngira ung thu va c6 thé dung diéu tri mot s6 bénh
vé duong rudt. Bén canh do trong ciy truong
sinh con ¢6 chira cac hop chét phenol, flavonoid,
steroid va triterpen. Theo y hoc dan gian thi 14
truong sinh duoc dung chira bong, vét thuong,

dau mét do, viem két mac, 16 ngura, mat sung do,
chay méu, ung nhot sung tdy, bénh viém loét da
day, viém rudt, ngd doc, tri ndi di ngoai ra mau
[21.

Cao nudc va cao con cua l4 truong sinh co
tac dung wc ché cac vi khuan tu cau vang, truc
khuin mi xanh, truc khuin E.coli,
Staphylococcus, Shigella, Pseudomonas va
Streptococcus viridans. Cao methanol cua la
Trudng Sinh ¢6 hoat tinh chéng viém trén chuot
cdng va chudt nhét tring trong cac mé hinh thuc
nghiém, c6 thé trong thanh phan cua cay c6 S
sitosterol va mot sb alcol béo tham gia vao tac
dung ndy. Ba hop chit bryophyllin A,
bryophyllin B, bersaldegenin-3-acetat trong cay
tuoi ¢6 doc tinh té bao manh (in vitro) ddi véi té
bdo u KB. Bryophillin A va bersaldegenin-3-
acetat con c6 tac dung gay doc ddi véi cac té bao
A-549 va HCT-8 [3].
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Vi nhitng hoat tinh sinh hoc c6 gia tri va
thanh phan héa hoc da dang nén ching tdi tién
hanh khao sat thanh phan héa hoc cua la cay
VAT LIEU VA PHUONG PHAP
Thiét bi va héa chit

Méay Bruker Avance 500 [500 MHz (*H) va
125 MHz (¥C)]. May Agilent 1100 ghi phd khdi
lugng. May Spectroline MODEL ENF-240C/FE
(USA) hai budc song 254 nm va 365 nm. Sic ki
I6p mong trén ban nhém trang san va sic ki cot
sir dung silica gel Merck, Kielselgel 60 F,s4 (40-
63 um) va silica gel Merck 60 RP-18 (40-63 pum).
Nguyén li¢u

Mau cdy Truong Sinh, Kalanchoe pinnata
(Lam.) Perk, duoc thu hai tai Hoa Thanh-Tay
Ninh vao thang 1 nam 2008 va dugc dinh danh
boi ThS. Kiéu Phwong Nam, khoa Sinh hoc,
Truong Dai hoc Khoa hoc Tu nhién, PHQG-
HCM.

Chiét tach va phén lap

Bot khd cua 14 (5,9 kg) dwoc chiét nong véi
methanol biang cach dun hoan luu trong 3h, loc
ldy dich chiét, c6 quay thu hdi dung méi dudi ap
suat thap thu dugc cao methanol thd (515,9 g).
Cao tho methanol dwoc hda tan véi nude rdi trich
long- long lan luot véi cac dung mdi petroleum
ether, chloroform va ethyl acetate thu dugc cac
cao tuong ing: cao petroleum ether (150 g), cao
chloroform (17,5 g), cao ethyl acetate (12,5 g) va
phan con lai 1a cao nudce (202,5 g).

Tién hanh sic ky ban mong céc loai cao trén
véi hé dung ly chloroform : methanol (9:1), hién
mau bang dung dich H,SO, 20%, dun néng. Két
qua sic ky ban mong cho thay cac vét cua cao
chloroform va cao ethyl acetate tach rd nén dugc
chon dé khao sat thanh phan héa hoc.

Séc ky cot cao ethyl acetate véi hé dung moi
giai ly la CHCI3:MeOH (0-30% MeOH) thu dugc
4 phan doan (EA1-EA4). Sic ky cot phan doan
EA3 v6i hé dung méi giai ly la petroleum
ether:ethyl acetate (70:30) thu dugc 5 phan doan

truong sinh nham muyc dich tim kiém thém cac
hop chét ¢6 ciu trdc va hoat tinh I tha.

(EA3.1- EA3.5). Tiép tuc sic ki cot phan doan
EA3.2 véi hé dung mdi giai ly 1a CHCIl;:MeOH
(2-5% MeOH) thu dugc phan doan EA3.2.2, st
dung sic ki cot silica gel pha dao RP18 véi hé
dung moi giai ly l1a MeOH:H,O (1:3) trén phéan
doan nay thu dugc hop chat (1) (42,8 mg).

Tuong tu, sic Ki cot phan doan EA2 véi céc
hé dung mdi giai ly la petroleum ether:ethyl
acetate (70:30), CHCI5:MeOH (2-5% MeOH) thu
duoc hop chit (2) (9,3 mg).

Thuc hién sic ky cot cao chloroform véi hé
dung moi giai ly la petroleum ether:ethyl acetate
(0-100% ethyl acetate) thu dugc 8 phan doan
(C1-C8). Sic ki cot phan doan C7 véi hé dung
moi giai ly Ia petroleum ether:ethyl acetate (30-
35% ethyl acetate) thu duoc hop chat (3) (4,8
mag).

Sic ki cot phan doan C6 véi hé dung moi
giai ly la petroleum ether:ethyl acetate (20-25%
ethyl acetate) thu dugc hai phan doan C6.1 va
C6.2. Sic ki cot phan doan C6.1 vé6i hé dung moi
giai ly la CHCI3:MeOH (7% MeOH) thu duoc
hop chét (5) (5,9 mg). Tuong tu Véi phan doan
C6.2 véi hé dung moi giai ly la CHCIl;:MeOH
(10% MeOH) thu duoc hop chat (4) (4,5 mg).

Hop chit (1): bot mau vang sam, tan tét
trong cac dung mdi acetone, methanol va DMSO;
Ri= 0,4 (12% MeOH:CHClIs); hap thu UV, hién
mau bang dung dich H,SO, 20%, ho nong cho
vét tron mau cam; *H-NMR (500 MHz, DMSO-
de): 84 6,18 (1H; d; J=2,0Hz; H-6); 6,40 (1H; d;
J=2,0Hz; H-8); 7,67 (1H; d; J=2,5Hz; H-2"); 6,88
(1H; d; J=8,5Hz; H-57); 7,54 (1H; dd; J=8,5 va
2,5Hz; H-6"); 12,47 (1H; s; 5-OH); “*C-NMR
(125 MHz, DMSO-dg): 8¢ 146,8 (C-2); 136,0 (C-
3); 175,8 (C-4); 103,0 (C-4a); 160,7 (C-5); 98,1
(C-6); 163,9 (C-7); 93,3 (C-8); 156,1 (C-8a);
120,0 (C-1"); 115,6 (C-2%); 145,0 (C-3°); 147,7
(C-4%); 115,6 (C-5"); 122,0 (C-6").
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Hop chit (2): bot mau vang sam, tan tét
trong cac dung modi pyridine; R= 0,42 (10%
MeOH:CHCI,); hip thu UV, hién mau bing dung
dich H,S0, 20%, ho néng cho vét trdn mau vang;
'H-NMR (500 MHz, pyridine-ds): 8,4 7,00 (1H; s;
H-3); 6,83 (1H; s; H-6); 7,70 (1H; d; J=1,8Hz;
H-2); 7,34 (1H; d; J=8,3Hz; H-5"); 7,80 (1H; dd;
J=8,3 va 1,8Hz; H-6"); 4,03 (3H; s; 8-OCHy);
3,89 (3H; s; 3°-OCHy); 13,43 (1H; s; 5-OH); **C-
NMR (125 MHz, pyridine-ds): 8¢ 164,8 (C-2);
104,5 (C-3); 183,4 (C-4); 105,4 (C-4a); 158,6 (C-
5); 100,8 (C-6); 159,3 (C-7); 129,5 (C-8); 151,0
(C-8a); 123,2 (C-1°); 110,9 (C-2°); 149,7 (C-3");
153,1 (C-4); 117,7 (C-5"); 121,8 (C-6"); 61,9 (8-
OCHsy); 56,6 (3’-OCHj).

Hop chat (3): tinh thé khong mau, tan trong
methanol, R= 0,190 (30% AcOH:CHCIy); 'H-
NMR (500 MHz, CD50D): 8y 7,08 (2H; s; H-2,
6); °C NMR (125 MHz, CD,0D): 8¢ 121,9 (C-
1); 110,3 (C-2, 6); 146,2 (C-3, 5); 139,4 (C-4);
170,2 (-COOH).

Hop chat (4): bot mau tring, tan trong
CHClI;, R=0,60 (10% MeOH:CHCIs), hién mau

bang dung dich H,SO, 25%, ho néng cho vét tron
mau den; *H-NMR (500MHz, CDCLy): &, 6,48
(1H; d; J=16,0Hz; H-o); 7,59 (1H; d; J=16,0Hz;
H-B); 7,05 (1H; d; J=1,6Hz; H-2); 6,93 (1H; d;
J=8,0Hz; H-5); 7,12 (1H; dd; J=1,6 va 8,0Hz; H-
6); 3,94 (3H, s, 3-OCHs); *C-NMR (125MHz,
CDCly): 8¢ 127,9 (C-1); 109,9 (C-2); 147,0 (C-
3); 148,0 (C-4); 115,0 (C-5); 123,0 (C-6); 122,0
(C-0); 140,6 (C-p); 56,1 (3-OCHj); 1834 (-
COOH).

Hop chit (5): bot mau tring, tan trong
acetone, R=0,42 (5% MeOH:CHCl3), hién mau
bang dung dich H,SO, 25%, ho néng cho vét tron
mau tim; 'H-NMR (500MHz, acetone-dg): &y
6,32 (1H; d; J=16,0Hz; H-w); 7,56 (1H; d;
J=16,0Hz; H-B); 7,17 (1H; d; J=2,0Hz; H-2);
6,99 (1H; d; J=8,3Hz; H-5); 7,11 (1H; dd; J=2,0
va 8,3Hz; H-6); 3,89 (3H, s, 4-OCH3); *C-NMR
(125MHz, acetone-dg): 8¢ 128,6 (C-1); 114,4 (C-
2); 147,7 (C-3); 150,5 (C-4); 112,2 (C-5); 122,0
(C-6); 116,6 (C-a); 145,4 (C-B); 56,1 (4-OCH,);
168,1 (-COOH).

Hinh1. C4u triic héa hoc va céc trong quan HMBC cua cac hop chét (1)-(5)
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KET QUA VA THAO LUAN

Phé *H-NMR cua hop chét (1) cho thdy c6 su
hién dién cta proton tai &y 12,47 ppm (1H; s; 5-
OH) dic trung cho ndi hydrogen ndi phan tir cua
mot nhém —OH gan nhoém carbonyl trong khung
flavone. Céc tin hiéu proton cta nhan benzene
cong huong & &y 6,0-8,0; trong doé cac tin hi¢u
cong huong [8y 6,88 (1H; d; J=8,5Hz; H-5");
7,54 (1H; dd; J=8,5Hz va 2,5Hz; H-6") va 7,67
(1H; d; J=2,0Hz; H-2")] chiing t6 hop chit (1) c6
chtra vong benzene thé & vi tri 1, 3, 4. Ngoai ra
con c6 céc tin hiéu 84 6,40 (1H; d; J=2,0Hz; H-8)
va 6,18 (1H; d; J=2,0Hz; H-6) chiing té hop chat
(1) c6 chira thém mot vong benzene thé & vj tri 1,
2,3 va 5. Bén canh d6, phd *C-NMR cho c4c tin
hiéu tng véi su hién dién caa 15 carbon, két hop
v6i dit liu phé *H-NMR cho thay hop chat (1) la
mot flavone. Phé DEPT-NMR cho thdy c6 5
carbon metin >CH- va 10 carbon bac bén >Cx<,
trong d6 c¢6 7 tin hiéu carbon bac bdn & ving 8¢
135,0-163,9 ppm cho thdy chiing mang oxygen
va mot tin hiéu carbon carbonyl tiép céch 8¢
175,8 ppm. Phan tich phé HSQC va HMBC két
hop so sanh véi tai liéu tham khao [4] dé nghi
hop chat (1) 1a quercetin.

Phé 'H-NMR cua hop chat (2) twong tu voi
phd *H-NMR cua hop chét (1) cac tin hiéu proton
ciing cho thay hop chét (2) gdbm hai vong benzen
trong d6 c6 mot vong benzene thé ¢ vi tri 1, 3, 4
va mot vong benzen thé ¢ vi tri 1, 2, 3, 4, 5.
Ngoai ra con xuét hién thém mat tin hiéu proton
olefine tai 8y 7,00 (1H; s; H-3) va hai tin hiéu
proton cua nhém methoxyl tai 6 4,03 (3H; s; 8-
OCHj3) va 3,89 (3H; s; 3°-OCHj3). Phé *C-NMR
cia hop chét (2) cho cac miii &ng véi su hién
dién cua 15 carbon. Két hop voi dir liéu phé H-
NMR cho thay hop chét (2) ciing 1a mot flavone.
Tién hanh phan tich phé HSQC va HMBC két
hop so sanh véi tai liéu tham khao [5] d& nghi
hop chat (2) 1a 5,74 -trihydroxy-8,3’-
dimethoxyflavone.

Phé *H-NMR cua hop chét (3) chi cho duy
nhat 1 tin hi¢u proton tai 8, 7,08 (2H; s; H-2, 6),
chtng t6 hop chét (3) ¢6 1 vong benzene thé & vi
tri 1, 3, 4, 5. Phé **C-NMR cua hop chit (3) cho
tin hiéu cua 6 carbon vong benzene nim trong
vung 110-147 ppm va tin hiéu coa 1 carbon
carbonyl nhém acid carboxylic tai 170,2 ppm. So
sanh cac dir liéu phé thu dwoc voi tai liéu tham
khao [6] két luan hop chét (3) la acid gallic.

Phd *H-NMR cua hop chit (4) cho tin hiéu
cua vong benzene thé ¢ vi tri 1, 3, 4 [8, 7,05 (1H;
d; J=1,6Hz; H-2); 6,93 (1H; d; J=8,0Hz; H-5) va
7,12 (1H; dd; J=8,0 va 1,6Hz; H-6)] va 1 tin hiéu
proton cua nhom methoxyl [6y 3,94 (3H, s, 3-
OCHj5)]. Ngoai ra, con c6 tin hiéu cua 2 proton
olefine ghép cap trans [64 6,48 (1H; d; J=16,0Hz;
H-a); 7,59 (1H; d; J=16,0Hz; H-p)]. Phd **C-
NMR cua hop chat (3) cho 10 tin hiéu, trong do6
¢6 1 tin hiéu carbon carbonyl cia nhém carboxyl
[6¢c 183,4], 1 tin hiéu carbon cta nhém methoxyl
[6¢c 56,1] va 8 tin hiéu carbon trong ving 109-
150 ppm &tng vai 6 carbon cuaa vong benzene va 2
carbon olefine. Phé HMBC cua hop chét (3) cho
thiy c6 su twong quan giira proton cua nhom
methoxyl vagi carbon C-3 cua vong benzene. So
sénh dir liéu phd véi tai liéu tham khao, [7] két
luan hop chét (4) 1 acid ferulic.

Phé *H-NMR va *C-NMR cua hop chét (5)
cho cac tin hiéu tuong ty nhu phd 'H-NMR va
BC-NMR cua hop chat (4). Tién hanh phan tich
phé HSQC va HMBC cho thiy tuong quan giita
proton cua nhém methoxyl véi carbon C-4 cia
vong benzene. So sanh cac dir liéu phd voi tai
liéu tham khao [7] két luan hop chit (5) la acid
isoferulic.

KET LUAN

Bing cac phuong phap sic ky cot, sic ky 1op
mong, chiing t6i da phan 1ap dugc 5 hop chat tir
14 cdy Truong Sinh thu héi tai Hoa Thanh-Tay
Ninh. Sir dung cac phuong phap phd cong huong
tir hat nhan mot chiéu (*H, °C, DEPT) va hai
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chidu (HSQC, HMBC) két hop so sanh véi tai
lidu tham khao, cu trac ciia 5 hop chit duoc xac
dinh 1a 1a quercetin (1), 5,7,4’-trihydroxy-8,3’-
dimethoxyflavone (2), acid gallic (3), acid ferulic
(4) va acid isoferulic (5).

Trong s6 cac hop chat ¢o lap dugc, cac hop
chat 5,7,4’-trihydroxy-8,3’-dimethoxyflavone
(2), acid gallic (3) va acid isoferulic (5) lan dau
tién dugc tim thiy c6 trong 1a cdy Truong Sinh.

Investigation of chemical constituents
of the leaves from Kalanchoe pinnata

L. (Crassulaceae)
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ABSTRACT

From the chloroform and ethyl acetate
extracts of the leaves of Kalanchoe pinnata
L. (Crassulaceae), two flavonoids and three
phenolic compounds were isolated; named
quercetin (1), 5,7,4’-trihnydroxy-8,3-
dimethoxyflavone (2), gallic acid (3), ferulic

Key words: Kalanchoe pinnata, Crassulaceae.
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