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NGHIEN cUU THANH PHAN HOA HOC CAY XiCH THUGC
(PAEONIA VEITCHII LYNCH. VAR BERESOWSKII

PénToa soan 28-3-2007
PHAM HAI YEN', PHAN VAN KIEM', LEE NGOC THANH?
NGUYEN XUAN NHIEM', CHAU VAN MINH'
Vién Hod hoc cdac Hop chdt Thién nhién, Vién Khoa hoc va Céng nghé Viét Nam
T'ricong Pai hoc Bach Khoa Ha Noi

SUMMARY

From the methanolic cxiract of the roots of Paeonia veitclii Lynch. var beresowskii Shiff
paconiflorin (1}, benzoylpaconiflorin (2), gallic acid (3), gallic acid methyl ester (4). salicinol (5),
isosalicin (6), benzoiwc acid (7), tianshic acid (8) were isolated by various chromatography
methods. Their chemical structires were identified by NMR spectroscopic data. This is the first

report of 5, 6 and 8 from family Ranunculaceae.
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[- MO DAU

Cay xich thuge c6 tén khoa hoc 1a Paeoniu
veitchii  Lynch. var  beresowskii  Shiff
(Paconiaceae) ¢6 nguén goc & ving Pong 4 gbm
Trung Qudc, Nhat Ban, Triéu Tién. Nhitng nam
1970, cay dugce di thuc udng ¢ Sa Pa. Nhing
nghién cttu vé thanh phan hod hoc cho thdy ré
cay chira chu y&u 1a paconiflorin voi ham lugng
khoing 2% ré khé, ngodi ra cdn cé paeonol vi
mot monotecpen glycosid thu duge bang cich
x0 1y paconiflorin v6i kali cacbonat trong
metanol. Theo P& Huy Bich vi cs [1]
paeoniflorin ¢ tic dung e ché thidn kinh,
chéng co thit va chdéng viém ma it doc.
Paconiflorin cé tdc dung chdng viém 1o rét trén
mo hinh gay phil ban chan chudt cdng tring.
Trong y hoc ¢6 truyén, xich thuge duge dung dé
trl ¢ic bénh dau tic nguc, chay méiu dudi da,
viém tac dong mach, viém mang phéi do lao, xo
gan, viém nha chu, mun nhot v.v.. Trong y hoc
c6 truyén Trung Qudec, xich thuge con duge
ding lam thudc giam dau, cdm mau va khang
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khudn, va 1a mot thanh phan trong ché pham
thude Trung Quéc diéu tri bénh ung thu va tim
mach [1]. Bai bdo nay théng bdo k&t qua nghién
cttu thanh phin hod hoc cia cay thude qui nay.
Béng cic phuong phip sic ky, 8 hop chat da
duge phan lap tir dich chiét metanol cta ré cay
la paeoniflorin (1), benzoyl paeoniflorin (2), axit
galic (3), metyl galat (4), salicinol (5),
isosalicinol (6), axit benzoic (7) va axit tianshic
(8). Cau triic clia ching duge xdc dinh bang cic
phuong phép phé.

II - THUC NGHIEM VA PHUONG PHAP
NGHIEN cUOU

1. Phuong phap chung
a) Phuong phdp phén ldp cde hop chdt

Shc ky 16p mong (TLC): Sc ky lép mong
diéu ch& duge thue hién trén ban mong tring
sin DC-Alufolien 60 F,s, (Merck 1,05715), RP,,
Fysi, (Merck). Phdt hién chat bing dén tir ngoai
¢ hai bude séng 254 nm va 368 nm hoac ding



thude thir 12 dung dich F,SO, 10% duge phun
déu lén ban mong, sy kho roi ho néng ren bép
dién tir tor dén khi hién mau.

Scc kv cot (CC): Sac ky cot duge tién hanh
v(i chat hap phu 14 silica gel pha thudng va pha
dao. Silica gel pha thuéng ¢6 ¢d hat [a 0,040 -
0,063 mm (240 - 430 mesh). Silica gel pha dao
ODS hoac YMC (30-50 pum, Fujisilica Chemicat
Lid)).

b} Phuong phdp xdc dinh cdu triic hod hoc cua
cdc hop chdl

- Piém néng chay (Mp) duge do trén may
Kofler micro-hotstage

- D¢ quay cwe [af, duge do trén mdy
JASCO DIP-1000 KUY polarimeter

- Phé khoi heong (ESI-MS): Phé khéi luong
phun mi dién Ut (Electrospray lonization mass
spectra) duge do trén may AGILENT 1100 LC-
MSD Irap

- Phé' cong heong tir hat nhdan (NMR): "H-
NMR (500 Mliz) va "C-NMR (125 MHz) duoc
do weén mdy DBruker AMS300 FI-NMR
Spectrometer.

2. Mau thire vit

Ré cay xich thuoe dugc thu hii tai Sa Pa vao
thiang 5 nam 2006 va duge TS Tran Huy Thdi,
Vién Sinh Thai vi Tai nguyén Sinh vit, Vién
Khoa hoc vd Cong nghé Viét Nam giam dinh
tén khoa hoc.

3. Phan lap cic hop chit

RE cdy xich thuge (0,5 kg) duge rua sach,
phoi kho, nghién nho thanh bdt va chiét véi
metanol thu duoc 15 g dich ¢6 metanol. BO sung
1 lit nudc vao dich ¢o niy va chiét lan luot véi
hexan, clorofoc, etyl axetat vd n-butanol. Sau
khi loai dung moi thu dugc cac dich c6 hexan
(1.0 g), clorofoc (2,5 g), etyl axetat (4,5 g) va n-
butanol (5,0 g). Hgp chat 1 (850 mg) va 2 (210
mg) thu dugc dudi dang chal rin c¢é méiu trang
tir can #-butanol sau khi tién hanh phén lap trén
sac ky cot nhic lai. Hop chit 3 (114 mg), 4 (70
mg), 5 (21 mg), 6 (9,0 mg) vd 7 (35 mg) thu
duoc dudi dang chat rin khong mau tit can chiét
etyl axetat. T phan doan dich chiét clorofoc,

sau khi phan lap bang sic ky cot lap lai thu duge
10,0 mg hop chat 8 dudéi dang chit ddu khong
mau.

Paeconiflorin (1) (C;;H,,0,,); Nhiét d6 ndng
chay 153-154°C; do quay cve: [a]”, -31%
(McOH, ¢: 1,0); ESI-MS m/z: 481,1 [M+H]",
503,1 [M+Na]'., 479 [M-H}': 'H-NMR (500
MHz, CD,OD} 8 220 (1L d, J = 13,0 Hz,
H.-3), 1,82 (1H, dd, J = 13,0, 2.0 Hz, H,-3),
2,60 (111,dd,J=15,651H1HH-5),196(d,J =
10,5 He, H,-6), 2,51 (dd, J = 10,5, 6,5 Hz, H,-
6), 4,73 (2H, s, H-8), 5,45 (1H, s, H-9), 1,38,
3H, s, H-10), 4,65 (1H, d, J = 8,0 Hz, H-1",
3,27 (111, dd, J = 8.0, 8,0 Hz, H-2'), 3,41 (H-39,
3,42 (H-49, 3,62 (1H, ddd, J = 9,0, 7,0, 2,0 Hz,
H-5, 4,51 (1H. dd, J = 7.0, 12,0 Hz, H,-6",
4,65 (11, dd, J = 12,0, 2,0 Hz, 11,-6", 8,07 (2H,
m, H-2" va H-6"}, 7,48 (2H, m, H-3" vd H-5"),
7,62 (11, m, 114"y, “C-NMR (125 MIIz,
CD,0D) o, 8934 (s, C-1), 87,23 (5. C-2), 44,53
(t. C-3), 106,38 (s, C-4), 43,96 (d, C-5), 23,42 (1,
C-6), 72,22 (s, C-T), 61,79 (t, C-8}, 102,29 (d,
C-9), 19,60 (g, C-10}, 100,18 (d, C-17, 75,00 (d,
C-2%, 77,92 (d, C-37), 71,73 (d, C-4", 78,04 (d,
C-57, 62.88 {1, C-6%, 131,19, (s, C-1"), 130,77,
(d, C-2", C-6"), 129,62, (d, C-3", C-5"), 134,40,
{d, C-4"y va 167,98, (s, C-7").

Benzoylpaeoniflorin (2) (C,,H;,0,,); Nhiét
do néng chay: 127 - 128°C; do6 quay cuc: [a]®),
-12,9° (MeQOH, ¢: 1,0); ESIMS miz: 5851
IM+HI" 3 'H-NMR (500 MHz, CD,0D) 6 1.86
(IH, d;~f = 12,3 Hz, H;-3), 1.72 (1H, dd, ] =
12,3 Hz, H,73)-2,52 (11, d, J = 6,9 [z, H-5),
1,82 (1H, d, J = 10,5 Hz, H,-6), 2,48 (1H, dd, .J
= 10,5, 7,0, I1,-6), 4,73 (2H, s, H-8), 5,40 (1H,
s, H-9), 1,25 (3H, s, H-10), 4,58 (111, d, J = 8,0,
H-1%, 3,27 (111, dd, J = 8.0, 8,0, H-2", 3,40 (H-
31, 3,40 (11-4%, 3,62 (1}, ddd, J = 9,0, 7,0, 2,0,
I-5%, 4,51 (1M, dd, / = 7,0, 12,0 Hz, H,-6",
4,65 (1H, dd, J = 12,0, 2,0 Hz, H,-6", 8,08 (4H,
m, H-2", 11-6", H-2"', H-6"), 7,48 (4H, m, H-3",
H-5", H-3", 11-5"", 7,61 (2H, m, H-4" va H-4").
BC.NMR (125 MHz, CD,CD) .. 89,27 (C-1),
87,04 (C-2), 44,41 (C-3), 106,19 (C-4), 43,79
(C5), 23,00 (C-6), 72,02 (C-7), 61,59 (C-8),
102,19 (C-9}, 19,53 (C-10), 100,01 (C-1", 74,92
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(C-2", 77,83 (C-3", 71,94 (C-4), 75,17 (C-5),
65,12 (C-6", 131,67 (C-1"), 130,64 (C-2", C-6"),
129,68 (C-3", C-5"), 134,37 (C-4"), 167,61 (C-
7, 131,16 (C-1"), 130,52 (C-2", C-6"), 129,59
(C-3", C-5"), 134,44, (C-4"") va 167,94 (C-7").

Axit galic (3} (C,H,Os); Nhiét d6 néng chay
235-237°C; 'H-NMR (500 MHz, CD,0D) &
7,08 (2H, s, H-2 vi H-6); “C-NMR (125 MHz,

3R=H
4 R =CH;

7
COOH

CD,0D} 8. 170,30 (C-7), 121,96 (C-1), 110,35
(C-2, C-6), 139,56 (C-3, C-5) vi 146,30 (C-4).

Metyl galat 4y (C,H,O:3 Nhiét doé néng
chay 156-157"C; "H-NMR {500 MH:z, CD,0D)
§r 7,06 (2H, s, H2 va H-6), 3,82 (3H, s,
OCH,): “C-NMR (125 MHz, CD,0D) &
169,02 (C-7), 121,48 (C-1), 110,07 (C-2, C-6),
139,71 (C-3, C-5),
(OCH,).

146,41 (C-4) va 5224

Hinh 1. CautrGc hodhoccial -8

Salicinol (5) (C;H,0,); nhiét d6 néng chay
86 - 87°C; 'H-NMR (500 MHz, CD,0D) &,
7,11 va 6,82 (4H, m, H-3, H-4, H-5 va H-6) va
4,72 (2H, s, H-7); "C-NMR (125 MHz, CD,0D)
&0 155,61 (C-1), 126,15 (C-2), 128,43 (C-3),
119,93 (C-4), 129,05 (C-5), 115,82 (C-6) va
62,72 (C-7).
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Isosalicin (6} (C;HO,): nhiét d6 ndng
chay 66 - 67°C, do quay cuc: [a]?, -45°
(MeOH, ¢ 1,0); ‘H-NMR (500 MHz, CD,0Dj,
8, 7,36 (1H, d, J = 8,0 Hz, H-3), 6,81 (1H, m,
H-4), 6,83 (1H, m, H-6), 7.14 (1H, dd, J = 8,0,
8,0 Hz, H-5), 4,76 (1H, d, J/ = 11,6 Hz, H,-7),
495 (1H,d4,J=11,5Hz, H,-7), 442 (1H,d, J =



7,5 Hz, TI-19, 3,31 (1H, dd, J = 7.5, 8,0 Hz, H-
2, 3.38 (2H, m, H-3', H-5", 3,25 (1H, m, H-4",
372 (IH, dd, J = 2,0, 12,0 Hz, H,-6") va 3,92
(1H, dd. J = 5.5, 12,0 Hz, H,-6). "C-NMR (125
MHz, CD,0D) 8 156,57 (C-1), 125,17 (C-2),
131,05 (C-3), 120,55 (C-4), 130,09 (C-5),
116,34 (C-6), 67,85 (C-7), 103,51 (C-1", 71,68
(C-2, 78,05 (C-39, 74,14 (C-4", 78,07 (C-5)
va 62,79 (C-6').

Axit benzoic (7) (CyH,;O-); nhiét dé ndng
chay 52-53°C; 'H-NMR (500 MHz, CDCl;) &
8,12 (2H, d, J = 8,0 Hz, H-2, H-6), 7,60 (1H,
dd, J = 8.0, 8,0 Hz), 7,46 (2H, dd, J = 8,0, 8,0
Hz, H-3, H-5). "C-NMR (125 M, CDCl;) &
172,46 (s, C-7), 133,83 (C-4), 130,24 (C-2, C-
6), 129,37 (C-1) va 128,50 (C-3, C-5).

Axit tianshic (8) (C,;H,.0,); nhiét doé nong
chay 102-103°C; [a]®, -18,0° (MeOH, ¢ 1.0);
"H-NMR (500 MHz, CDCL,) &,: 5,72 (1H, dd, J
= 15,6, 5,4 Hz, H-10), 5,68 (1H, dd, J = 15,6,
6.0 Hz, H-9), 4,06 (1H, m, H-8), 3,92 (1H, 1, J
= 6,0 Hz, H-11), 3,42 (1H, m, H-12), 2,24 (2H,
1,J = 7,5 Hz, I-2), 1,48-1,60 (6H, H-3, H-6, H-
7)., 1,35 (14H, H-4, H-5, H-13, H-14, H-15, H-
16, 11-17) va 0,92 (31, t, J = 7.2 Hz, H-18); **C-
NMR (125 MHz, CDCl;) & 17994 (C-1),
36,83 (C-2), 26,45 (C-3), 30,42 (C-4), 30,45 (C-
5), 26,56 (C-6), 38,34 (C-7), 73,01 (C-8),
131,08 (C-9), 136,56 (C-10), 76,51 (C-11),
75,78 (C-12), 33,60 (C-13), 26,79 (C-14), 30,57
(C-15), 33,09 (C-16), 23,67 (C-17) va 14,41 (C-
18).

11 - KET QUA VA THAQ LUAN

Hop chét 1 nhan dugc dudi dang chét rdn
mau tring ngi. Phé 'H-NMR cua 1 xuit hién
viing tin hiéu ctia mot vong thom thé mono tai &
7,48 - 8,08 (5H), moét phan tr dudng duge nhén
biét bdi cac tin hiéu tai 6 4,65 (1H, d, J = 8,0
Hz), 3,27-3,62 (4H) cha 4 proton cia bon nhém
metin néi véi oxi, hai proton cia nhém
oximetylen tai & 4,51 (2H, dd, / = 7,0, 12,0 Hz)
va 4,65 (dd, J =12.,0, 2,0 Hz). Ngoai ra, trén pho
cling xudt hién tin hi¢u tai & 5,45 (1H, s), 2,60
(1H, dd, J = 1.5, 6,5 Hz) cha hai nhém metin.

Hai nhém metylen duge xac dinh bai cae cdp tin
hiéu tai & 2,20 (1H, d, J = 13,0 Hz)/1.82 (1H,
dd, J =13,0,2,0Hz) va 3 1,96 (d, J = 10,5 Hz)/
2,51 (dd, J = 10,5, 6,5 I1z). Nhém metyl duy
nhdt dugc nhan biét bdi tin hiéu singlet tat &
1,38. Phé “C-NMR cua hgp chat nay xudt hién
cdc tin hiéu cva vong benzoyl tai & 131,19 (C),
130,77 (CH), 129,62 (CH), 134,40 (C) va
167,98 (C=0), trong d6 hai cap tin hiéu tai o
130,77 (CID), 129,62 (CH) c¢¢ cudng do cao gip
doi cdc tin hiéu CH khdc. Cac tin hiéu cua phan
te dudng tai & 100,18, 75,00, 77,92, 71,73,
78,04 v 62,88 hoan toan phit hop véi cdc gid tri
cia dudng glucopyranose. Trén phé “C-NMR
con ¢d 10 tin hiéu khdc tuong tng véi khung
monotepen ¢o ban cba cdc hop thuéec chi
Paeonia [2]. Bang cic phdé HSQC va HMBC, do
dich chuyén hod hoc clia cdc proton va cacbon
duoc xdc dinh. Nhém benzoyl duge khang dinh
ndi voi C-8 bdng lien két este xde dinh bdi
tuong tic HMBC cua H-8 voi C-7". Tuong tic
coa H-1' coa phan tir dudng véi C-1 trén phd
HMBC ching 16 phan tr dudng nay duge ndi
v6i C-1. Su phil hop vé gid tri phé NMR cuia 1
voéi  cac gld  trf twong Umg  cha
benzoylpaeoniflorin [2] (ngoai trir tin hi¢u tai C-
6' cua benzoylpaeoniflorin bdi nhém benzoyl
thir hai ndi voi dudng tai C-6'), va phit hop hoan
toan v&i cdc gid tri phé cua paeoniflorin {3]
cung voi sy xuft hién cic pic m/zi 481,1
[M+HY', 503,1 [M+Na]* (positive), 479 [M-H]
(negative) trén phd khdi lugng (ESI-MS) tuong
ing v&i cong thirc phan tr C,,H,, 0 khang dinh
hgp chdt 1 1a paeoniflorin, mét hop chat chinh
di biét dén wong ré cay P. veitchii [1] va P.
suffticosa [2].

Cic phd NMR cua 2 rét twong ty nhu céc
pho trong Ung cua 1, ngoai trir sy xudt hién
thém cac tin hiéu cua moét nhém benzoyl thi
hai. Nhém nay dugc khing dinh 1a ndi véi C-6'
ctia phan tr dudng thong qua lién két este boi su
xudt hién twong tic HMBC cua H-6' vai C-7",
ciing nhu sy dich chuyén vé phia truémg thap
hon coa tin hiéu nhém oximetylen tai C-6" (8
65,12). Két qua so sanh cac gid tri pho NMR
cua 2 v&i benzoylpaeoniflorin cho sy phit hop
hon toan [3] va duogc kiém tra chi tiét bing cic
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phé HSQC va HMBC. Hon nita phé khdi luong
(ESI-MS) xuat hién pic ion m/z 585,1 [M+H]*
tuong ting v&i cong thirc phan 10 C,H, 05 cla
benzoylpaconiflorin, mdt hgp chat ¢é mit trong
cdc loai Paeonia [3].

Phé 'H-NMR cia 3 do trong CD,OD chi
xuat hién mot vach singlet duy nhat cia viing
vong thom tai & 7,08 (211) ching t6 vong benzen
di thd 4 vi tri va ¢é tryc d6i ximg bac hai. Phé
“C-NMR chi xuat hién 4 tin hi¢u ciua vong
bezen & 121,96 (C-1), 110,35 (C-2, C-6), 139,56
(C-3, C-5) va 146,30 (C-4) va mot tin hiéu cua
nhém cacboxylic lién hop vai vong thom tai 8
170,30 (C-7). Dir kién phé ndy hoan toan phi
hop véi cdu tridc cia axit gallic, mot hop chat da
dugc phan lap wr cay P. lactiflora va cé hoat
tinh khdng khuin manh [4].

Pho NMR cua 4 khd tuong ty nhu cdc phé
cua 3. Ngoai tin hi¢u singlet & 7,06 (211, s, H-2
va [1-6) trén pho 'H-NMR v6i cuomg do tich
phin 1a 2H cua hai proton cia vong thom con
xudt hién thém tin hiéu cia mot nhém metoxi
tai & 3,82 (3H, s, OCH,). Trén phd “C-NMR,
ngoat 7 tin hi¢u tai 6 169,02 (s, C-7), 121,48 (s,
C-1), 110,07 (d, C-2, C-0), 139,71 (s, C-3, C-3)
va 146,41 (s, C-4) con ¢é tin hiéu cia nhém
metoxi tai § 52,24 (OCH;). K&t qua nay cho
thdy day la din xuat metyl este cta hop chat 3
va chinh la metyl galat, mot hop chit co hoat
tinh 1tc ché qud trinh phién ma nguge va da duoc
phan lap tir cay P. lactiflora [4).

Pho 'H-NMR ctia 5 xudt hién tin hiéu cla 4
proten clia mot vong benzen thé octo tai & 7,11
(2H, m) va 6,82 (2H, m), ngodi ra con tin hiéu
don cia nhém metylen ndi vdi oxi tai & 4,72.
Trén phé “C-NMR cua 5, cdc tin hiéu ctia vong
benzen duge xdc dinh tai & 155,61, 126,15,
128,43, 119,93, 129,05, va 115,82, Tin hiéu taj
6 62,72 duge xdc dinh la cia nhém -CH,-OH.
Nhimng dit kién phd néu trén hoan toan phi hop
vGi cau tric cha 2-hydroxybenzoyl ancon hay Ia
salicinol, mot hop chat duge biét dén véi hoat
tinh khdng viém manh [5].

Cac phé NMR cia 6 gan tuong tu véi cdc
pho tuong (ng chia 5 ngoai trir sir xudt hién thém
cdc tin hiéu cia dutng glucozo. Diéu ndy cho
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thay day 1a mot dan xudt glycosit cla salicinol.
Tin hi¢u cua cacbon anome tai & 103,51, tin
hiéu ciia nhém oximetylen tai 8 62,79 ciing véi
cdc gla tri & tai 78,05, 78,07, 74,14 va 71,68 rat
dic trung cho dudng D-glucozo. Hang s tuong
tac cao cla H-1' (J = 7,5 Hz) ciing khang dinh
proton nay ndm & vi tri axial. Sy dich chuyén vé
phia truéng thip hon cua tin hidu § cia C-7 cha
6 (67.85) so vG4i 5 (62,72) cho thdy lien két
glycosit dugc tao thanh tai C-7. K&t qua ndy con
duge ching minh bang tuong tic cua H-1' (3
4,42) v6i C-7 (& 67,85), va tuong tac ctia H-7 (8
4,42/4,76) véi C-1' (& 103,51) trén phé HMBC.
Nhimg dir kién phé néu trén hoan toan phit hop
v{@1 cdu tric cia isosalicin [6].

Hop chat 7 duge xdc dinh 13 axil benzoic
nho cdic phé NMR. Nhém cacboxylic duge xdc
dinh tai 8. 172,46, vong benzen duge xac dinh
lai cdc tin hi¢u b 133,83, 130,24, 129,37 va
128,50, va trén phé 'H-NMR chi xuét hién tin
hi¢u cua 5 proton vong thom trong vung 8 7,46-
8,12. Day ciing 1a mot chat da bi€l tir cay xich
thuge [1]. Hyp chit 8 duoc xdc dinh 1a axit
tianshic bdi su triing hop hoin toin gifta cde gid
tri phé NMR cila né v6i céc gia tri phé tuong
ng cua axit tianshic di duge coéng ba [7].

Trong cac hop chat da phan lap néu trén,
day la lan dau tién cdc hgp chat salicinol (5),
losalicin (6} va axit tianshic (8) dugc théng bao
tir h¢ Ranunculaceae.

Lo1 cdm on: Cdc tide gid xin chdn thanh cam
on TS Trdn Huy Thdi, Vién Sinh thdai va Tai
nguyén Sinh vdr da giam dinh tén khoa hoc cua
cdy. Cong trinh duoc hoan thanh voéi si hé tro
kinh phi cia dé tai nghién citu ban Nha nuée
trong linft viee khoa hoc tw nhién (No 514206).

TAI LIEU THAM KHAO

1. D6 Huy Bich va cs. Cay thudc va Pong vat
lam thuéc & Viét Nam, 158 - 160, Nxb.
Khoa hoc va K thuat Ha Noi (2003).

2. . C Lin, H Y. Ding, T. S. Wu, and P. L.

Wu. Phytochemistry, Vol. 41, 237 - 242
(1996).



3. 1 Yu, J. A. Elix, and M. N. Iskander. Vol. 40, 2191 - 2192 (1992},

Phytochemistry, Vol. 29, 3859 - 3863 ¢ Syahrani, . Widjaja, G. Indrayanto, A.

(1990). L. Wilkins. J. Asian. Nat. Prod. Res., Vol. 1,
4, K. Shima, S. Hisada, and [ Inagaki. 111 - 117 (1998).

Phytochemistry, Vol. 10, 893 - 894 (1971). 7 g sang, A. Lao, Y. Wang, C. K. Chin, R. T.
5. K. Kagawa, K. Tokura, K. Uchida, H. Rosen, and C. T. Ho. I. Agric. Food Chem.,

Kakushi, and T. Shike. Chem. Pharm. Bull., Vol. 50, 6318 - 6321 (2002).

297



