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Summary 
Two flavonoids and an open-chained aminoacid were isolated from the leaves of Aconitum carmichaeli 

Debx growing In Ha Giang province and identified by IR, MS and NMR as: 5,7,3-trimethoxyquercetin 
-3-0-p-D-fructofuranoside (1>; 7,4'-0-dimethyltuteolin 5-0-[a-L-arabinofuranosyl-(1-*6)-P-D-
glucopyranoside] (2); and (Z)-3-hydroxypentan-2-yl-10-amlnooctacos-9-enoate (3). These 3 compounds 
were all isolated from leaves of A. carmichaeli Debx for the first time. 

Keywords: Aconitum carmichaeli, flavonol glycosides, Ha Glang Province. 

0|t van de 

Ldu nay cdy d dau chu y l u dyge biet den vdi 
vipe sy dyng cii eua nd vdi lac dyng hoi dyang 
cdu nghjch, bo hda trg dyang, tri dau nhde 
xyang khdp. Tuy nhien nhdng nam gan ddy da 
cd nhi lu nhd khoa hge tren the gidi quan lam 
ldi cde chat ch i l l xu l t td Id cay d dau, dgc bipt 
Id thdnh ph ln flavonoid vdi tac dyng chinh la 
chlng oxy hda. Cho d i n nay, lgi Vipt Nam ehya 
cd nghidn cdu ndo v l hgp chat flavonoid Id Id 
cdy d dau dyge cdng bo. Chinh vi vdy ehiing tdi 
t i ln hdnh nghidn cdu chiet xuat phan ldp mgt so 
flavonoid va thdnh phan khac gdp phan hoan 
thipn ve nghidn cdu thdnh phan hda hpc cua cay 
6 d iu trong d Vipt Nam. 

Nguyen lieu va phu'O'ng phap 
nghien ciru 

Nguyen lipu 

M i u eay 6 d i u dygc thu hai vao thdng 08-10 
ndm 2012 tai huypn Quan Bg, tlnh Hd Giang. La 
edy dyge lay sau khi eay da ra hoa, phai s l y khd. 
Ten khoa hge eua cay dygc xde dinh la: Aconitum 
carmichaeli Debx. bdi PGS.TS Nguyen Van Tgp 
vd TS. Phgm Thanh Huyen, Vidn Dyge lipu giam 
djnh. 

Hda chat, thiet bj 

- Sac kyldp mong: sd dyng ban mdng nhdm 
trang sdn silicagel 60 F̂ ^̂  Merek, dp day 0,2 mm. 
Sau khi tr i ln khai sde ky, ban mdng dygc k i lm 
tra bang den td ngogi d byde sdng 254, 365 nm 
sau dd hien mau bdng thuoe thd la dung djch 
H^SO^ 10% trong ethanol. 

- Sdc ky cpt: sae ky cdt sd dyng silicagel ca 
hat 0,063-0,200mm (Merek) vd cd hat 0,040-
0,063 mm (Merck) vdi eae logi egt sde ky cd kich 
ed khac nhau. 

- Pho cpng hw&ng twhat nhan NMR: dyge 
ghi tren may Bruker Avanee 500MHz tai Vi#n Hda 
hpc, Vipn Han lam Khoa hpe vd Cdng nghe Viet 
Nam. 

- Pho khoi ESI-MS: do tren may Varian 
Agilent 1100 LC-MSD tgi Vidn Hda hpc, Vipn Han 
lam Khoa hpc va Cdng nghp Viet Nam. 

- Pho hong ngoai (iR): dygc do dydi dgng 
vien nen KBr tren may Impact 410 Nicolet tai 
Vipn Hod hge, Vipn Han lam Khoa hpc vd Cdng 
nghd Vipt Nam. 

P h y a n g phdp chiet xuat vd phdn lap 
La d d i u (1,5 kg) sau khi thu hai dygc lam 

sach, s l y khd d nhiet dp 60 "C, sau dd dygc 
ngam chiet trong ethanol (4 ian x 5 I/Ian). Djeh 
ehiet thu dyae dem cat thu hoi dung mdi dyd i 
dp su i t giam, thu dygc cao ethanol (40 g). Cao 
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ethanol dyge kiem hda bang dung djch K^COj 
10% (pH 8,0), Ipc loai tgp thu dygc dieh nyde, 
acid hda b lng HC110% (pH 6,0) vd mudi an NaCI 
bao hda. Chi l t Igi bang ethyl aeetat (3 l l n x 300 
ml/Ian) va eat thu hoi dung moi dyd i dp su i t giam 
thu dygc 15 g cao ethyl aeetat. Cao ethyl acetat 
tr i ln khai sde ky tren cdl silica gel, ed hat 0,063-
0,200 mm, nj-a giai b lng cdc he dung mdi cd dd 
phdn cyc lang dan (n-hexan - EtOAc vdi ndng dp 
EtOAc tang t d 0-100 %, ElOAe - MeOH vdi nong 
dp MeOH tang Id 0-80%) thu dygc cdc phdn 
doan ed ki hidu Id: A, B, C, D, E. 

Phdn dogn B (0,8 g) tr i ln khai sde ky tren cdl 
silica gel pha thydng, ed hgt 0,040-0,063 mm, 
n>agiai bdng he dung mdi CHCIj-EtOAe (90:10) 
thu dygc hgp ch i t 3, tinh the mau trang, R, = 
0,30 (CH^CI^ - EtOAc, 90:10). Chat nay dyge k i t 
linh lai trong dung mdi ethyl aeetat. 

Phdn dogn E (2,1 g) t r i ln khai s i c ky trdn cpt 
silica gel pha ddo YMC, ed hgt 0,030-0,050 mm, 
rda giai bang he dung mdi MeOH - EtOAc (90:10) 
thu dyge hgp ehat 1(12 mg), hgp chat 2 (22 mg). 

Hgp chat 1 tinh the mau vdng nhgt, R, = 0,40 
(CHCIg - MeOH), (10:90). Hgp chat 2 ed mdu 
vang, /?,= 0,30 (CHCI3 - MeOH), (15:85). 

Hgp chat 1 : 5,7,3-trimethoxyquercetin 

-3-0-^-D-fructofuranosid 
M = 506, Rf = 0,4 (CHCI3- MeOH, 10:90). IR 

(KBr, v^^^cm-'): 3060 (OH), 2924 (CH), 1687 (C=0), 
1073 (C-O-C). Pho 'H-NMR (500 MHz),"C-NMR 
(125 MHz) do Irong CDCI3 va pho DEPT eua 
ehat 1 dygc trinh bay d bdng 1. 

0CH3 

Hinh 1: Cdu trOc cua hQ-p chdt 1 
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r-OCH. 
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CH 
C 
C 

CH 
CH 
CH. 

CH, 

C 
CH 
CH 
CH 
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Bang 1 ' 

5JII) ppm 
146,4 

136,5 

176,0 

156,1 

97,3 

164,9 

91,9 

160,5 

104,1 

55,9 

123,3 

111,1 

148,4 

151,0 

111,4 

121,5 

55,6 

55,3 

S6 lieu pho 

SJIIppm 
156,2 

130,0 

177,5 

161,9 

110.6 

162.2 

110.9 

148,4 

111,3 

55,8 

53,7 

129,1 

128,8 

145,1 

147.5 

124.5 

127.9 

55.9 

60.3 

111,7 

73.1 

67.9 

75.8 

60.2 

'H-NMR, "C-NI\/IR 

5„(10) ppm, J: Hz 

6.16d(2.0| 

6,38 £((2,0) 

3,74 s 

7,53 d (2,5) 

6,85(1(8,5) 

7 , 4 0 * (2,5,8,5) 

va DEPT cOa Chat 1 

5„(1) ppm, J: Hz 

6,19 s 

6,79 s 

3,42 s 

3,61s 

8,26 s 

a.ndp.o) 
8,13 d(7,0) 

3.86 s 

3 . 8 3 * (2.5:13.0); 3 . 4 3 * 
(3,0; 12,5) 

3.17 * ( 4 , 0 ; 15.0) 

4,46 * ( 4 , 5 ; 14,5) 

4 , 9 3 * ( 4 , 0 ; 1 4 ) 

3,09 m 

HMBCIC^HI 

5,7, 8; 10 

6, 7; 9; 10 

5 
7 

2, 3; 4; 6' 

1 
2; 2; 4' 

3 

i;2';3' 

4;5 
* tin hidu cdn bt che khuit; 8„ (10) do trong DtvtSO &500 MHz cua chit 3,7,4-tnmethoxyquercetin, 

6p (11) do trong DMSO a 100 MHz cda chat 7,3',4'trimethoxyquercitin ''• ^K 
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Ho>pchat2:7,4'-OKlimethylluteolin5-0-[a-L-

arabinofuranosy|.{1~>6)-^-D.glucopyranosid] 

M = 608. R, = 0,3 (CHCI,- MeOH. 15:86). 

IR (KBr, -i^^^crrr'): 3414 (OH). 2936 (CH). 1726 
(C=0), 1100 (C-O-C). Pho 'H-Nl/IR (500 MHz) 
va "C-NMR (125 MHz) do trong CDCI, va pho 
DEPT cda hap chat 2 trinh bay a bang 2. 

Bang 2: So lieu phd'H-NMR, "C-NMR va DEPT cua chit 2 

VltriC 
2 
3 
4 
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4 
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4-OCH, 

1" 
2" 
3' 
4" 
5" 
6" 
1-
2-
3-
4-

5-

DEPT 

C 
CH 
C 
C 

CH 
C 

CH 
C 
C 

CH, 
C 

CH 
C 
C 

CH 
CH 
CH, 
CH 
CH 
CH 
CH 
CH 
CH, 
CH 
CH 
CH 
CH 

CHj 

S,.(12)ppm 

160,9 

106,5 

176,9 

158,1 

102,9 

163,6 

96,6 

158,4 

109,2 

56,1 

122,7 

128,0 

114,5 

162.1 

114.5 

128.0 

56.5 

103.7 

73.4 

76,6 

69,5 

76,7 

68,7 

104,1 

73,4 

76,0 

69,8 

65,6 

SJ2)ppm 

165,0 

106,3 

180,2 

159,5 

104,3 

165,9 

97,5 

160,6 

110,4 

56,8 

121,3 

110,1 

150,4 

155,0 

117,6 

122,0 

56.7 

104,8 

74.8 

77,3 

71,8 

77,3 

68,4 

110,5 

83.3 

78.8 

86.7 

63.0 

SJ12)ppm,J-Hz 

6,76 s 

6,86 (i (2,2) 

7,03 (i (2,0) 

3,89 s 

8,01m 

7,09 m 

8,01m 

3,84 s 

4,801( (7,0) 

2 , 9 7 * (9,0; 7,0) 

3.111(9.0) 

3.271(9.0) 

3.30 m 

3 , 6 5 * (11,0,5,6) 

4,19cl(7,8) 

3 , 3 7 * {9,0,7,8) 

3,56 f (9,0) 

3,23 m 

3,02 m 

3,68 m 

SJ2)ppm,JHz 

6.61s 

6.90 (((2.0) 

6.95 (((2.0) 

3.7 s 

7.45 (((2.0) 

6.89 (((7.5) 

7 , 5 1 * (2.0. 8.0) 

3.96 s 

4.86* 

3.62* 

3.70-

3.42* 

3,531 (7,5) 

3,65* 

4,97 s 

4,05* 

3 , 8 7 * (3,5; 6,0) 

4,01m 

3,61* 

3,75 * ( 3 , 5 , 1 2 , 0 ) 

HUBC(2)(C^H) 

2;4;r, 2' 

5; 7; 8; 10 

6; 7,9; 10 

7 

2; 3'; 4', 6' 

r 
2; 2'; 4' 

4' 
5 

6-

Ghi chil- * tin hieu con bi che khuat; <5„ f 12) * tmng DMSO d 400 MHz, 5^ (12) do trong DMSO d 100 MHz ci 

3',4'-0-tnmethy!luteolin5-0-[a-i-arabinoluranosy!-(1^6)'li-D-glucopyranosicI)i^ 

H i n h 2 : C a u true cua hgp chat 2 

HD'P chat 3: (Z)-3-hydroxypentan-2-yl-10- 3426, 3334 (NH^); 2923, 2863 (CH); 1658 (C=0); 

aniinooctacos-9-enoat 1625 (C=C); 1648 (C-N); 1089 (C-O-C). 'H-NMR 

M = 624, R, = 0,3 (CH,CI, - EtOAc, 90:10), (SOO MHz, CDpD): 6,69 ( IH . d. J=7.5 Hz. H-9); 

ESI-MS: m/z 547 (M+Na]'. IR: (KBr, v.cm'): 4,00-4,03 (1H, m, H-I'); 3,62 ( IH , d, J = •- 6 Hz, 
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H-2'); 2,28 ( IH , d, J = 6 Hz, H-2a); 2,15-2,19 (2H, 
m, H-8); 1,62 ( I H , d. J = 7 Hz, H-2b); 1.50-1,60 
(2H, m, H-11); 1,44-1,45 (2H, m, H-3); 1,37-1,40 
(2H, m, H-3'); 1,25 (40H. m. 200^2); 1,09 (3H, 
d,J = 7 Hz, CH3); 0,88 (6H, I, J = 14 Hz, H-4' 

va H-28). "C-NMR (125 MHz, CDpD): 173,1 
(COO); 162.1 (C-10); 118,2 (C-9); 76.7 (C-l ' ) ; 
74,4 (C-2'); 49,4 (C-11); 36,9 (C-2); 33,6 (C-26); 
31,9 (C-3'); 29,5 (ISCH^); 26,0 (C-3); 25,8 (C-
27); 22,6 (C-8); 14.2 (CH3); 14,1 (C-4' va C-28). 

Kit qua va thao luan 

Hgp chat 1: Pho IR xuat hi#n dlnh hap thu 
cgc dai d v ' , ^ 3060 e m ' dge tryng cho nhdm 
0-H; dinh d v " ^ 2944 e m ' dge tryng cho dao 
ddng hda In cua Hen l<el C-H, dinh d v " ^ 1687 
e m ' dae tryng cho dao dgng hoa tn eua lien ket 
C=0, dinh d v"^_ 1073 e m ' ddc tryng cho dao 
dgng hoa tn eua lien Itet C-O-C. Pho ESi-MS eua 
hgp ehdt eho pie ion phdn td d m/z: 507,3 [M+H]* 
tyang dng vdi khdi lygng phan td M = 506. 

Pho ''C-NMR vd DEPT 90, DEPT 135 cua 1 
CO 24 tin hi$u carbon, trong do mpt tfn higu eua 
nhom earbonyl d 177,4 ppm, 4 tin hieu eua nhdm 
CH tham, 4 tin hieu cpng hydng cua carbon bac 
4 nhdn tham ed gdn ket vdi nhdm ehda oxy tgi 
162,2; 148,9; 145,1; 147,5 ppm, ba lin hi#u cpng 
hydng eua nhdm methoxy lgi 55,9; 55,8; 53,7 
ppm. Ngodi ra, tren pho "C-NMR xuat hign 6 tin 
higu egng hydng dae tnj'ng cua glueosid trong 
khoang 60,2 den 111,7 ppm trong dd eo 2 C egng 
hydng d 60,3 va 60,2 ppm; dieu nay khang djnh 
glueosid la fructose. Pho 'H-NMR eua 1 xudt 
hign eac tin hieu vung tham dae tryng eua nhan 
quereetin. Ba tm hieu eua proton tham lai vung 
tardng Ih^p 8,25 (1H, s), 8,13 (1H, d, J = 7,0 Hz) 
vd 8,12 (1H, d. J = 7,0 Hz) dng vdi cae vi tri H-2", 
H-S" va H-6'' eua nhdn tham B. Hai lin hieu proton 
tham d vung trydng eao han id 6,79 ppm vd 6,19 
ppm dygc gdn cho proton d cde vj tri H-8 vd H-6 
eua nhan tham A. Ngoai ra tren pho ^H-NMR 
khong co tin hieu eua proton anome cua glueosid 
md chi xual hien tin hieu eua proton lai H-S" la 
4,93 ppm (1H. dd, J = 4,0; 14 Hz), khang djnh edu 
true eua beta-fructose. T d eac dd lieu pho neu 
tren, k§t hgp so sdnh pho NMR cua 1 vdi phd 
'H-NMR eua ehdt 3,7,4-trimethoxyquercetin vd 
pho "C-NMR eua 7,3,4trimethoxyquercetin''''^ 
khang djnh 1 la glueosid cua quereetin, eo 
ten la: 5J,3'-trimethoxyquercetin-3-0-^-D-
fructofuranosid. Kiem tra eau true tren phdn 

Hinh 3: Cau true cua hop chdt 3 

mdm seifinder eho thay ddy Id hap chat mdi. 

Hgp chat 2 Dgng bgt cd mau vdng. Pho IR 
xudt hi^n dinh hap Vnu cgc dai d v'^^^ 3414 cm'' 
dge tm-ng cho nhdm O-H, dinh d v'^^^ 2936 cm ' 
dge tryng cho dao dgng hda trj cua lien ket C-H, 
dinh d v',,^ 1725 c m ' dae tnj-ng eho dao dgng 
hda tn cua lien ket C=0, dfnh d v '^^ 1100 c m ' 
dae tryng cho dao dgng hda trj cua lien k^t C-O-C. 

Pho NMR eua 2 cho thdy cd dae diem khung 
edu true cua mgt flavonoid. Phd 'H-NMR cua 2 
xudt hi&n cac lin higu eua mgt hgp chdt cd khung 
flavon vdi tin hieu singlet tgi 6,62 ( IH , s, H-3), 
cap proton nam d vj tri mela vdi nhau eua vong 
A tgi 6,90 (1H. d. J = 2,0; H-6) va 6,95 (1H, d, J = 
2,0; H-8). Ba tin higu cgng hydng vdi tyang tdc 
spin coupling dgng ABX cua vdng B the d ede 
vi tri 1,3,4 tgi 7,45 ( I H , d, J = 2,0, H-2'); 6,89 
( IH , d, J = 8,0; H-5'); 7,51 ( IH , dd, J = 2,0, 8,0; 
H-6'), c6 hai nhdm methoxy cgng hydng tai 3,96 
(3H, s, OCH3) va 3,97 (3H, s, OCH3). Hai phan td 
dydng ed cae tin hieu dae tryng nhy hai proton 
anome tgi 4,86 ( IH , H-1"); 4,97 (H, s, H-1'"). 
Hai proton nay dyge xde dinh la H-1" vd H-1'" 
bdi tren pho HSQC eo tyang tae ro rgt gida cdc 
proton ndy vdi cac carbon lyang dng la 104,8 
(C-1")va 110,5 (C-1'"). Bdn proton eua hai nhom 
oxymethyien cua hai phan Id dydng cung dyge 
xae djnh tai 3,65 (2H, H-6", tin hieu ndy bj che 
lap) vd 3,61 ( I H , H^-5'"), 3,75 ( IH , dd, J = 3,5; 
12,0; H^-5'"). Cac tin hieu eua cdc proton gan vdi 
carbon oxymethin tgi 3,62 ( IH , H-2"); 3,70 ( IH , 
H-3"); 3,42 (1H, H-4"); 3,53 (1H, H-5"); 4.05 (1H, 
H-2'"); 3,87 ( I H , dd, J = 3,5; 6,0; H-3'"); 4,01 ( IH, 
m. H-4'"). Cdu true eua hai phdn td dydng nay 
dygc xac djnh qua eae tyang tac tren pho HSQC. 
Phan td dydng glucose dyge nhgn biet bdng cde 
tin hieu cacbon tgi 104,8 (C-1"); 74,8 (C-2"); 77,3 
(C-3"); 71,8 ( C ^ " ) ; 77,3 (C-5"); 68,4 (C-6"). Cf 
ddy, tin higu eua C-6" (CH^) da djch chuy&n mgnh 
vd phia tn jdng th^p han ehdng to da cd lien k^t 
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ether tgi ddy. Ngoai 17 tin hieu cDa phan aglyeon 
(bao gom ca hai l in hieu cua hai nhdm methoxy) 
thi cdn lai 5 tin higu khac tai 110,5 (CH, C-l" ' ) ; 
83.3 (CH. C-2"'); 78,8 (CH, C-3'"); 85,7 (CH, 
C-4'"); 63,0 (CH^, C-5'"). Nhy vdy, ed the sa b6 
nhdn djnh hgp chat ndy g6m cd khung flavon 
vdl hai nhom methoxy va nhanh dydng la 0-[-L-
arabinofuranosyl-(16)-^-D-glueopyranosid]. Vi tri 
cua cae nhdm the the hign tren ede pho HMBC. 
Tren pho HMBC, tyang tde eua proton H-1" vdi 
C-5, tyang tde eua nhdm methoxy vdi C-7 ehdng 
16 tgi vong A, nhdnh dydng dygc noi vdi C-5 va 
nhdm methoxy ndi vdi C-7. Ngoai ra, tyang tae 
cila H-1'" vdi C-6" cung khdng djnh them vj tri 
n6i cua hai phan td dydng vdi nhau. Tai vong B, 
nhdm methoxy dygc khang djnh la n6i vdi C-4' 
md khdng phai noi vdi C-3' bdi vi xudt hien tyang 
tdc HMBC giya ede proton cCia cd nhom methoxy 
vd H-6' vdi C-4' ma khdng cd lyang tac eua H-6' 
vdi C-3'. Dieu nay chdng Id C-6' vd earbon cd 
nhbm hydroxy ndm d vj tri para vdi nhau. Nhy 
vgy. qua dd lieu pho neu tren vd so sanh vdi dd 
ligu ph6 da edng bo'^' hgp chat 2 dygc khdng 
djnh Id 7,4'-0-dimethylluteoiin 5-0-[a-L-
arabinofuranosyl-(16)-^-D-glucopyranosid]. 

Hgp ehat 3: Tren pho ESI-MS eua hgp ehat 3 
thdy xuat hign pic ion tgi m/z: 547 [M+Na]*, tyang 
dng vdi khoi lygng phdn td M = 524, phu hgp vdi 
cong thdc phdn Id CjjHg^NOj. Pho IR xudt hien 
dinh help thu cgc dai d v '^^ 3426, 3334 c m ' dgc 
tryng cho dao ddng hda trj cCia nhdm -NH^; dinh d 
^ man 2923,2853 e m ' dae tryng cho dao dpng hda 
trj cCia li§n ket C-H bao hoa; dinh d v'^^^ 1658 cm"̂  
ddc tryng eho dao dgng hba tn cCia nhdm C=0, 
dinh d v" 1625 dge tryng eho dao dgng hda trj 
cua lidn ket doi dgng cis; dinh d v'^^^ 1548 dgc 
tru-ng eho lien ket C-N; dinh d v'^^, 1089 dae tnj-ng 
cho lien ket C-O-C. Trgn pho 'H-NMR eua 3 xuat 
hign tin higu doublet vdi J = 7,5 Hz lai 5.69 Id dang 
tin higu ddc tryng eua lien ket doi dgng cis. Ngoai 
ra, tren ph6 'H-NMR eua 3 xuat hien ede tin hieu 
dde tryng eua nhom methyl lien ket vdi methin vdi 
J = 7,0 Hz tgi 1,09 ppm, hai nhdm methyl lien k^t 
vdi methylen vdi J = 14 Hz, hai tin higu eua nhom 
methin tgi 4,00-4,03 vd 3,62 (d, J = 5 Hz) va tin hieu 
cOa 27 nhdm methylen. Trgn pho '^C-NMR, pho 
DEPT 90 va DEPT 135 eho thay hgp chat 3 xu^t 
hign tin higu cua nhom earbonyl tgi 173,1 ppm, 

tin hieu cua carbon bac 4 olefin lien ket vdi N tgi 
162,1 ppm, hai tin hieu cua nhdm methin lien k^t 
vdi oxy tai 76,7 ppm va 74,4 ppm, lin hieu eua 3 
nhdm methyl va tin higu eua 27 nhdm methylen. 
Tin hieu egng hydng dygc quy kel chinh xde nhd 
ho trg cua ph^n mem dg dodn pho va pho egng 
hydng td hat nhdn hai ehieu {HSQC, HMBC). 
Td eac dd lieu trgn. k^t hgp so sanh dd lieu ph6 
da cong b6 cua chat acid oetaeosanoiet^^ vd ehat 
pentanol ">, khing djnh eau tnjc eua 3 Id (Z)-3-
hydroxypentan-2-yl 10-aminooctacos-9-enoat. 
Kiem tra eau true trgn ph^n m^m Seifinder cho 
thay ddy Id hgp chat mdi. 

Ket luan 
Td ia cua cay 6 dau {A. carmichaeli 

Debx.) trdng d tinh Hd Giang, ehung tbi 
da sd dung phyang phap sde ky egt de 
phan lap dyge 3 hgp ehat va dga vdo so 
ligu cdc pho IR, MS, NMR da xac djnh 3 hgp 
chat Id. 5,7,3-trimethoxyquercetin -3-0-j6-D-
fruclofuranosid (1), 7,4'-0-dimethylluteolin 5-0-[a-
L-arabinofuranosyl-(1-*6)-/3-D-glucopyranosid] 
(2), (Z)-3-hydroxypenlan-2-yl 10-aminooctacos-9-
enoat (3) Day la l^n d^u lien phan Idp dygc Id Id 
cdy 6 dhu (A. carmichaeli Debx.) ba hgp chat ndy. 
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