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Tém tit

U can chiét n-hexan qué cdy Trau cb (Ficus pumila L., Moraceae) hai hop chét steroid B-sitosterol (1) and
[B-sitosterol acetat (2) da dugc xac dinh. Cau triic cua cac hop chat dugc phan 1ap nay dugce xac dinh dya
vao cac dir li¢u pho bao gom phd khoi lugng, hong ngoai, cdng huong tir hat nhan proton, cong huong tir hat

nhan C-13, phd DEPT va so sanh véi tai liéu tham khao.

Tir khéa: Trdu cé, B-sitosterol, B-sitosterol acetat, steroid.

1. Pit van dé

Theo cudn “Tir dién thuc vat thong dung”
clia tic gia V& Van Chi [1], chi Trau cb
(Ficus) thudc ho Dau tim (Moraceae) gom
khoang 800 loai, tap trung o vung nhiét déi
va nong trén thé gidi, chu yéu ¢ ving An Do
- Ma Lai. Cac loai nay thuong ¢ dang cay
gd 16n, cay nhd hay day leo. L4 cua loai nay
moc so le hay moc d6i, nguyén, chia thuy
hodc co rang; 14 kém thuong rung sém. Cum
hoa gdm nhiéu hoa chira trong mot dé hoa
kin goi 1a “sung”, phia trén c6 mot 16 mo cd
vay. Trong dé hoa sung cé cac hoa duc, cai
hay trung tinh, hoa duc & phia trén, hoa cai ¢
phia dudi va hoa trung tinh tiéu gidm thanh
dai hoac hoa cai.

O Viét Nam, chi Ficus c6 99 loai va nhiéu
loai da duoc sir dung trong y hoc ¢6 truyén
diéu tri rat hiéu qua mot sb bénh nhu tri bénh
phong thap, giam dau, tri viém khép xuong,
cling dung dé tri mun nhon, ngua l¢,... md ra
tiém nang nghién ctiru hoa thuc vat vé cac loai
nay [1]. Hién nay mot sd cong trinh nghién
ctru trong nudc vé thanh phan hoa hoc cac
loai Trau c6 cho thay chung chtra cac hop chat
phytosterol, tanin thudc loai pyrocatechic,...
[2]. Mot s cong trinh nghién ctru trén thé
gidi cong bd trén 50 hop chit khac nhau gom
terpenoid, alkaloid, flavonoid,... da duogc
phan lap tir cac by phan khac nhau cua cay
Trau c6 [3, 4].
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Hinh 1. Céy Trau c¢6 thu hai é tinh Phi Tho

Trong bai bao nay ching t6i théng bao vé
viéc phan 1ap va xac dinh cu trac cac hop chat
steroid 1a b-sitosterol (1) va b-sitosterol acetat
(2) tir dich chiét n-hexan qua cay Trau co.

2. Phuong phap nghién ctru

2.1. Péi twong nghién ciru

Loadi Ficus pumila L. dugc thu hai tai
Truong Pai hoc Hung Vuong - thi xa Phu
Tho - tinh Pht Tho. MAu tiéu ban cay ky hiéu
QHT 01 dugc luu giir tai Vién Sinh thai va
Tai nguyén sinh vat - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam va tai B mon
Hoa hoc - Khoa Khoa hoc Tu nhién - Truong
Dai hoc Hung Vuong.

2.2. Phwong phdp, thiét bi nghién ciru

Céc phuong phap dugc sir dung bao gom
phuong phap ngam chiét, phuong phap sac ky
silica gel, két tinh dé phan 1ap hop chit thién

nhién; cac phuong phap phd: Cong huong tir
nhan proton ("H-NMR), cdng hudng tir nhan
carbon-13 (*C-NMR), DEPT, phé hong
ngoai (IR), pho khéi lwong (MS) xac dinh
cAu tric cac hop chat phan 1ap duoc [5-7].

Pho hong ngoai (IR) duogc ghi trén may do
hdng ngoai bién d6i Fourier FTIR Impact-410
bang phuong phap nén vién KBr. Phd khdi
phun mu electron (ESI-MS) dugc do trén
may ghi phd khdi Agilent 1100. Phd cong
huong tir hat nhan (NMR) dugce ghi trén may
Bruker Avance 500 MHz v6i TMS 1a chat
chuan ndi. Sic ky 16p mong dugc thyc hién
trén ban mong silica gel Merck 60 F2,,. Sic
ky cot duoc tién hanh véi silica gel cd hat
40-63 pum cua Merck.

Céc dung moéi st dung dé ngam chiét,
chay sic ky gom n-hexane, CH,Cl,, EtOAc,
acetone, MeOH 13 hoa chat ky thuat duoc
chung cét lai trudc khi sir dung.
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3. Két qua nghién ciru va thio luin

3.1. Xir Iy méu thwe vit va phén lgp cdc chit

Mau qué cay Trau cd sau khi thu hai duoc
thai nho, phoi kho, dem nghién nho (2,5
kg) dugc ngam chiét véi n-hexan & nhiét do
phong trong 24 gid (5 lit x 5 1an). Gop céc
dich chiét di loc, cat loai dung moi dudi ap
suat thip thu dugc 137 gam cin chiét n-hexan.
Mau qua cdy Trau c¢b dugc ngam tiép 1an luot
v6i cac dung moi EtOAC, MeOH va quay
cat loai dung moéi thu duge céc can chiét
tuong Uung.

Tién hanh sic ky cot silica gel véi hé
dung moéi CH,Cl,/n-hexan gradient 0-100%
phan cdn n-hexan ching t6i thu duoc 5 phan
doan chinh ky hiéu F1<F5. Tinh ché phan
doan F3 (23 g) bang sic ky cot silica gel
véi hé dung moi rira giai CH,Cl,/n-hexan
gradient 0-100% thu dugc 8 phan doan nhé
(F3.1+F3.8). Tiép tuc tién hanh sic ky cot
silica gel v&1 hé dung moi givra giai CH,CL,/
n-hexan gradient 20-100% phan doan F3.7
(4 g) duoc 8 phan doan nho (F3.7.1+F3.7.8).
Két tinh phan doan F3.7.5 bang hé dung
modi CH,Cl,/n-hexan 50% thu dugc 32 mg
hop chét (1) dudi dang tinh thé hinh kim
mau trang.

Phan doan F2 (7,3 g) dugc tinh ché bﬁng
sic ky cot silica gel voi hé dung moéi rira
giai CH,Cl,/n-hexan gradient 0-65% thu
dugc 6 phan doan nhé (F2.1+F2.6). Tinh
ché phan doan F2.5 (0,3 g) bang sic ky cot
silica gel voi hé dung mdi rua giai CH,Cl,/
n-hexan gradient 0-50% thu dugc 8 phan
doan nho (F2.5.1<F2.5.8). Tién hanh sic
ky ban mong diéu ché phan doan F2.5.1
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(40 mg) véi hé dung moi CH,Cl,/n-hexan
25% thu duoc 20 mg hop chat (2) dudi
dang chét bot ran mau trang.

B-Sitosterol (1): Tinh thé hinh kim mau
traing. R, = 0,41 (CH,Cl,/n-hexan 80:20).
FT-IR (KBr) vy, (cm™): 3287, 2936, 2868,
1595, 1466, 1379, 1134, 1059, 957, 802,
737, 420. ESI-MS: m/z 397 [M-H,O+H]"
(C5H5,0). '"H-NMR (500 MHz, CDCl,): 3,
(ppm) 5,35 ppm (1H, m, H-6); 3,52 ppm
(1H, m, H-3); 1,01 (3H, s, H-19); 0,92 (3H,
d, J=6,5 Hz, H-21); 0,85 (3H, t, J=7,5 Hz,
H-29); 0,84 (3H, d, J=7,0 Hz, H-27); 0,82
(3H, d, J=6,5 Hz, H-26), 0,68 (3H, s, H-18).
BC-NMR (125 MHz, CDCl;): &. (ppm)
140,8 (C-5); 121,7 (C-6); 71,8 (C-3); 56,8
(C-14); 56,1 (C-17); 50,2 (C-9); 45,9 (C-
24); 42,4 (C-13); 42,3 (C-4); 39,8 (C-12);
37,3 (C-1); 36,5 (C-20); 36,2 (C-10); 34,0
(C-22); 31,9 (C-2, C-8); 31,7 (C-7); 29,2
(C-25); 28,3 (C-16); 26,2 (C-23); 24,3 (C-
15); 23,1 (C-28); 21,1 (C-11); 19,8 (C-26);
19,4 (C-19); 19,1 (C-21); 18,8 (C-27); 12,0
(C-29); 11,9 (C-18).

B-Sitosterol acetat (2): Chat bot rin
mau tring. R, = 0,50 (CH,Cl/n-hexan
40:60). FT-IR (KBr) v,, (cm™): 2935,
2866, 1729, 1555, 1467, 1371, 1242, 1041,
1025, 978, 888, 800, 734, 654, 607, 552,
471, 421. ESI-MS: m/z 457 [M+H]*, 397
[M-CH,COOH+H]" (C;H;,0,). 'H-NMR
(500 MHz, CDCI,): 6, (ppm) 5,37 (1H, m,
H-6); 4,60 (1H, m, H-3); 2,03 (3H, s, CH;-
CO); 1,02 (3H, s, H-19); 0,92 (3H, d, J=7,0
Hz, H-21); 0,85 (3H, t, J=7,5 Hz, H-29); 0,84
(3H, d, J=7,0 Hz, H-27); 0,82 (3H, d, J=7,0
Hz, H-26); 0,68 (3H, s, H-18). "C-NMR
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(125 MHz, CDCl,): 6; (ppm) 170,5 (CO);
139,7 (C-5); 122,7 (C-6); 74,0 (C-3); 56,7
(C-14); 56,1 (C-17); 50,1 (C-9); 45,9 (C-
24); 42,4 (C-13); 39,7 (C-4); 38,1 (C-12);
37,0 (C-1); 36,6 (C-20); 36,2 (C-10); 34,0

(C-22); 31,9 (C-2, C-8); 29,2 (C-25); 28,3
(C-16); 27,8 (C-7); 26,1 (C-23); 24,3 (C-
15); 23,1 (C-28); 21,4 (CH,-CO); 21,0 (C-
11); 19,8 (C-26); 19,3 (C-19); 19,1 (C-21);
18,8 (C-27); 12,0 (C-29): 11,9 (C-18).

3.2. Xdc dinh céu triic cdc chit phén lgp dwoc

Hinh 2. Ciu tric cic hop chit steroid phan lap dwoc

Chat 1 duoc phan 1ap dudi dang tinh thé
hinh kim mau tring. Phd hong ngoai cia 1
¢ dinh hap thy & 3287 cm™ dic trung cho
nhém OH trong phan tir. Dinh hép thu cua
lién két C=C dugc quan sat thiy & 1595
cm . Pho khdi luong cuia 1 cho pic ion phan
tir dehydrat hoa proton héa [M-H,O0+H]" =
397 phu hgp v6i cong thirc phan tir C,qH5,0,
M=414. Trén ph6 *H-NMR cua 1 ¢6 tin hiéu
cua proton olefinic ¢ &, 5,35 (1H, m, H-6),
1 proton cua nhém CH lién két v6i oxygen
o0 o, 3,52 (1H, m, H-3). Tin hi¢u 6 nhoém
methyl dugc quan sat thiy trén phd *H-NMR
cuald o, 0,68 (3H, s, 18-CH,); 0,82 (3H, d,
J=6,5 Hz, 26-CH,); 0,84 (3H, d, J=7,0 Hz,
27-CH,); 0,85 (3H, t, J=8,0 Hz, 29-CH,);
0,92 (3H, d, J=6,5 Hz, 21-CH,); 1,01 (3H,
s, 19-CH,). Phan tich phd *C-NMR két hop
v6i phd DEPT cho thiy phan tir 1 chita 1 CH

lién két voi oxy ¢ 8¢ 71,8 (C-3), 1C-sp? bac 4
& 8¢ 140,8 (C-5), 1 CH-sp® ¢ 6. 121,7 (C-6);
6 nhom CH,-sp® & 8¢ 19,8 (C-26); 19,4 (C-
19); 19,1 (C-21); 18,8 (C-27); 12,0 (C-29);
11,9 (C-18). Két hop tai liéu tham khao [8]
cho phép khang dinh 1 1a B-sitosterol. Pay la
hop chat steroid da duoc phan 1ap tir nhiéu
loai thyc vat khic nhau.

Chét 2 duoc phan lap dudi dang bot ran
mau tring. Phd hong ngoai ciia 2 c6 dinh hip
thu & 1729 cm™ dic trung cho nhom C=0
trong phan tir. Pho khdi phun mu dién tir
ESI-MS cho pic ion gia phan tir [M+H]" =
457, [M-CH,;COOH+H]" = 397 phu hogp véi
CTPT C;H;,0,, M=456. Phan tich dir li¢u
phd H-, ®*C-NMR cua 2 cho thdy tuong tu
v6i dir liéu pho ciia 1. Trén pho *H-NMR
cua 2 cling c¢6 tin hiéu cua 1 proton olefinic
0 9y 5,37 (1H, m, H-6), 1 proton ctia nhém
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CH lién két v6i oxygen & 8, 4,60 (1H, m,
H-3); tin hiéu 6 nhom methyl lién két véi
C-sp® & 8, 0,68 (3H, s, 18-CH,); 0,82 (3H,
d, J=7,0 Hz, 26-CH,); 0,84 (3H, d, J=7,0 Hz,
27-CH.); 0,85 (3H, t, J=7,5 Hz, 29-CH,);
0,92 (3H, d, J=7,0 Hz, 21-CH,); 1,02 (3H,
s, 19-CH,). Piém khéc giita chat 2 va chat
1 1a trén phd *H-NMR ciia 2 con c6 tin hiéu
ctiia nhom methyl lién két véi CO & 8, 2,03
(3H, s, CH,-CO). Trén phd “*C-NMR cho
thdy phén tir 2 chira 1 nhém CO ¢ 8. 170,5;
1CH lién két voi oxy & . 74,0 (C-3), 1C-
sp? bac 4 & 8¢ 139,7 (C-5), 1 CH-sp? & &
122,7 (C-6); 6 nhém CH,-sp® & 8. 19,8 (C-
26); 19,3 (C-19); 19,1 (C-21); 18,8 (C-27);
12,0 (C-29); 11,9 (C-18), 1 nhém CH, lién
két v6i CO ¢ 8. 21,4 (CH,-CO). Piéu nay
cho thiy chét 2 chinh 14 ester acetat clia chat
1. Két hop tai liéu tham khao [9, 10] cho
phép khing dinh 2 1a B-sitosterol acetat.
Day 13 hop chét steroid lan dau tién duogc
phéan lap tir chi Ficus.

4. Két luan

Tir cac cin chiét n-hexan ciia qua cdy
Tréu cd, sau khi tién hanh sic ki cot silica gel
nhiéu 1an va sic ki ban mong diéu ché di thu
dugc hai hop chat steroid 1a p-sitosterol (1)
va B-sitosterol acetat (2). CAu trac ciia cac
hop chit nay duoc xac dinh bang phuong
phap pho khéi luong, pho hong ngoai, phd
cong hudng tir hat nhan *H-NMR, “*C-NMR
va DEPT. Hop chat B-sitosterol acetat (2)
lan dau tién duoc phan 1ap tir chi Ficus.

Loi cam on: Cac tac gid xin cam on nha
Thuc vét hoc D Vian Hai da tién hanh dinh
tén cay va Truong Pai hoc Hung Vuong da
cap kinh phi thyc hién Dé tai NCKH cip Co
s& nam 2018.
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STEROIDS ISOLATED FROM THE FRUITS OF Ficus pumila L. (MORACEAE)
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Abstract

rom the n-hexane extract of the fruits of Ficus pumila L. (Moraceae), two steroids as B-sitosterol (1) and

[-sitosterol acetate (2) were characterized. The structures of isolated compounds were elucidated by using
spectroscopic data including MS, IR, 'H-NMR, ®C-NMR and DEPT, and in comparison with previously
reported data.

Keywords: Ficus pumila, B-sitosterol, B-sitosterol acetate, steroid.
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