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Isolations of Flavonoids and a Higher Alcohol from
the Aerial Parts of Brassica juncea
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Abstract — The aerial parts of Brassica juncea (Cruciferae) called by brown or oriental mustard have been widely used as a
spice in food and also traditional folk medicine as stimulant, diuretic and expectorant agent. And Gatkimchi made of the aerial
parts of this plant are very popular in Korea. The aerial parts of this plant was refluxed with MeOH and then fractionationed
with CH,Cl,, EtOAc, n-BuOH and H,0, successively. One higher alcohol compound and three flavonoids were isolated from
the EtOAc fraction through silica gel and Sephadex LH-20 column chromatographies. Their structures were elucidated as »-
hexacosanol(1), kaempferol(2), isorhamnetin 3-O-f-D-glucopyranoside(3) and isorhamnetin 3-O-(6"-O-acetyl)-p-D-glucopyra-
noside(4) by comparison of spectral data with those in references. And compounds 1 and 4 were firstly isolated from this plant.
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AleF 2 7]7] - Column chromatography-& % %1421
silica gel Kiesel gel 60(70-230 mesh, No. 7734)3} TLC
plate?] Kiesel gel 60 F,5,(No. 5735)% MerckA}k
(Germany)©l| A, Sephadex LH-20(25-100 p)< SigmaA}
(US.A)NA Z+zt 9 3ate] 2183131tk 'H-NMR(400
MHz), “C-NMR(100 MHz)-& Brucker AMX 400 spectro-
meter(Brucker, Germany)E ©|-&-3}5IT}.

F& 4 22 - 2 AYFGTkgE o4 AAG 5,
MeOH= 3|7+ F<t 43] wis SRzt dgFZ8taL of
e & F, AYESES] FEE 996 g2 L3Ik ©] MeOH
F=E°] 10% MeOHZ 71l fEA171 § CH,CL,, EtOAc,
n-BuOH % H,0 <£o = 7593 5, 85¢, 18g, 121g
9 694 go] F-3) =S 7k7t AQ). o] F EtOAc 7HEH(18
9)E CH,CLF} CH,CL-MeOH-H,0 E3-80)(5:1:1, 25:
8:5, 7:3:1, 65:35:10, 3}5)ZA silica gel column(6.3x
70 cm) chromatogaphyE ©|-8-5le TLC &) w2} 87)1<]
fraction® 2 U+AtH(BJI1~8). BJ1 fraction> CH,CL,Z 2
e st seHE 15 WA dUddR o R Feskl
t}. 2283 BJ29} BI3 fractionS acetone S Z &&=
Sephadex LH-20 column chromatographyS & 3} 471 9]
fraction(BI2A~D*<} BI3A~D)C. 2 Z+7} v &, BI2B9}
BI3B fractiong ThA] MeOHZ -8-%3}= Sephadex LH-20
column chromatographyS 33t 3}15= 29} 318= 3
Zbzy A B2 Be)sl9in). 28]l BJS fractions MeOH
2 AEHS =3 SE 45 TR Ak

5182 1(n-hexacosanol) — 'H-NMR (400 MHz,
CDCL,) &: 3.57 (2H, t, J=6.6 Hz, -CH,OH), 1.50 (2H, m,
"CH,CH,OH), 1.18 (46H, s, (CH,),;-), 0.81 (3H, t, J=6.8
Hz, -CH,); "C-NMR (100 MHz, CDCL;) &: 63.2, 32.8,
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319, 29.7, 29.4, 25.7, 22.7, 14.1.

5}8H2 2(kaempferol) — 'H-NMR (400 MHz, DMSO-
d,)) 8: 8.05 (2H, d, J=8.9 Hz, H-2' & H-6"), 6.92 (2H, d,
J=89 Hz, H-3' & H-5"), 6.45 (1H, d, J=2.0 Hz, H-8),
6.20 (1H, d, J=2.0 Hz, H-6); "C-NMR (100 MHz,
DMSO-d,) 8: 176.4 (C-4), 164.4 (C-7), 161.2 (C-5), 159.7
(C-4'), 156.7 (C-9), 147.3 (C-2), 136.1 (C-3), 130.0 (C-2'
& C-6), 122.1 (C-1", 115.9 (C-3' & C-5'), 103.5 (C-10),
98.7 (C-6), 93.9 (C-8).

s}grE 3(isorhamnetin 3-O-B-D-glucopyranoside) —
'H-NMR (400 MHz, DMSO-d,) &: 7.93 (1H, d, J=2.0
Hz, H-2"), 7.50 (1H, dd, J=8.4 & 2.0 Hz, H-6'), 6.92
(1H, d, J=8.4 Hz, H-3"), 6.46 (1H, d, J=2.0 Hz, H-8),
6.22 (1H, d, J=2.0 Hz, H-6), 5.56 (1H, d, J=7.4 Hz, H-
1"), 3.84 (3H, s, -OCH;); "C-NMR (100 MHz, DMSO-d,)
8: 177.4 (C-4), 164.1 (C-7), 161.2 (C-5), 156.3 (C-2 & C-
9), 149.3 (C-3'), 146.9 (C-4"), 132.9 (C-3), 122.0 (C-6"),
121.0 (C-1%), 1152 (C-5"), 113.4 (C-2'), 100.7 (C-1"), 98.9
(C-6), 93.7 (C-8), 77.3 (C-3"), 76.3 (C-5"), 74.3 (C-2"),
69.8 (C-4"), 60.6 (C-6").

S}&HE 4(isorhamnetin 3-0O-(6"-O-acetyl)-p-D-
glucopyranoside) — 'H-NMR (400 MHz, DMSO-d,) &:
7.85 (1H, d, J=2.0 Hz, H-2'), 7.55 (1H, dd, J=8.4 & 2.0
Hz, H-6'), 6.92 (1H, d, J=8.4 Hz, H-5"), 6.47 (1H, d,
J=2.0 Hz, H-8), 6.22 (1H, d, J=2.0 Hz, H-6), 5.44 (1H,
d, J=7.6 Hz, H-1"), 3.17 (3H, s, -OCH, ), 1.74 3H, s, -
OOCCH;); "C-NMR (100 MHz, DMSO-d,) &: 177.3 (C-
4), 169.8 (-OOCCH;,) 1643 (C-7), 161.2 (C-5), 156.3 (C-
2 & C-9), 149.5 (C-3'), 146.8 (C-4"), 132.9 (C-3), 122.2

CH3 - (CH2)23— CH2 - CHon

Compound 1

Compound 2

Compound 3

Compound 4

Fig. 1. Structures of compounds isolated from EtOAc soluble fraction of the aerial parts of Brassica juncea.
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(C-6"), 120.9 (C-1), 115.1 (C-5"), 113.3 (C-2), 101.1 (C-
1"), 98.7 (C-6), 93.7 (C-8), 76.1 (C-3"), 74.2 (C-2"), 73.8
(C-5"), 69.8 (C-4"), 62.7 (C-6"), 55.6 (-OCH,), 20.1 (-
OOCCH,).
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12 "H-NMR spectrumllA] § 3.57 (2H, t, J=6.6 Hz)IA] -
CH,0OH®] methylene group®ll ¢+ peak”7} WEFSE M, §
1.50 (2H, m)°l 4] -CH,0H®] a $1* 0= methylene
groupel] 2|3 peakrt 247} RSt T22]3L § 1.18 (46H)
oAl long chain methylene group®| ©/$+ multiple peake} &
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B-D-glucopyranosideZ 127 5153t}

3}3HE 191 n-hexacosanol-> 7| =4KEchinosophora
koreensis), AN F(Albizzia julibrissin) ZL52] SollA] H2]F
u} glom] M9 olgel Busida) Pisd A7l ¢hst, Al
A BE 5o ZAo] S5 Aow deiA g
a3 3igHE 2= A=) dE] EXsL e SEER
B g A2 Bl St 3hehE 3¢

isorhamnetin 3-O-B-D-glucopyranoside= 12 (Nelumbo

nucifera)®] A& LT YT F&2E FHiE] Utk
3l 9 ghatsl, A% 5ol Aedel dEA Ag?
st 42 S48 AEolW gHrEo] e AieE A
284 A7 Aol XeE vf Qlo] SVE B A7t
[75E AEolth 7t A MeOH F&E9] EtOAc 7}
LA et 45 3ES, 3FEE 191 n-hexacosanol
7 3}3HE 49l isorhamnetin 3-0-(6"-0O-acetyl)-B-D-
glucopyranoside= 7oA 2 w2]¥ sigHEolt).

Zke] AFet Al AR, s T AEE e A
|HL S R o}t LISt AREL 71l o
FE 7154 7 AN FEsA 28 U=
AR E 9 Ao B, A oleA] A4S
B2 AT Qs B e G5 Eshsd), vk A)
Aol aL Fhigt A7 Ao sl AR ET

z =
e AAsktel Sk 194 i 234 AR, A4
FiEL 2RIR, DAE 02 08T dlowl, e
= F2 A oA ol AHERNER] ZHAZ B
& &S At Ak 3t 27 MeOH F+&%2] EtOAc
[8-F-£ silica gel3} Sephadex LH-20 column chromato-
graphy S sto] 158 AW LF3LE = 359
flavonoid 3}¥t=5 #elatltth. 23k sHeHEE2 NMR¥}
MS 28 53| n-hexacosanol, kaempferol, isorhamnetin 3-
O-B-D-glucopyranoside, isorhamnetin 3-O-(6"-O-acetyl)-p-D-
glucopyranoside 2 3}8+x2& A3 ©] F n-
hexacosanol3} isorhamnetin 3-O-(6"-O-acetyl)-B-D-
glucopyranoside= 7t APFrold 2502 a3t shekEoltt.

oot

5

N

A A

B A= 20049 % 2RI RIS AXARIT #|910
Z Y7100 olof AE =T



Vol. 38, No. 3, 2007

ol
—_—o

A
o

COPE (2003) AU =R (), 425-426. FEAL,

e

. Farrell, K. T. (1985) Spices, Condiments and Sea-

sonings, 150-155. Van Nostant Company, New York.

- ARA (1990) s FeF (o) vk (AEd), 572-

573. GEAL AL

4. 3|F (1987) TR, 506-507. FAVE, A

10.

11.

12.

13.

14.

L Nl st Bashus FUA (1994) B3, 453-

454. FEAL, A2

. Fabre, N., Bon, M., Moulis, C., Fouraste, I. and Stanislas, E.

(1997) Three glucosinolates from seeds of Brassica juncea.
Phytochemistry, 45: 525-527.

. Han, Y. B., Kim, M. R., Han, B. H. and Han, Y. N. (1987)

Studies on anti-oxidant component of mustard leaf and seed.
Kor. J. Pharmacogn., 18: 41-49.

. Kim, J. E., Jung, M. J., Jung, H. A., Woo, J. J., Cheigh, H.

S., Chung, H. Y. and Choi, J. S. (2002) A new kaempferol 7-
O-triglucoside from the leaves of Brassica juncea L. Arch.
Pham. Res., 25: 621-624.

. Choi, J. S., Kim, J. E.,, Kim, J. I, Cheigh, H. S. and

Yokozawa, T. (2000) A flavonol diglucoside from the leaves
of Brassica juncea. Nat. Prod. Sci., 6: 199-200.

Cho, Y. S., Ha, B. S, Park, S. K. and Chun, S. S. (1993)
Contents of carotenoids and chlorophyll in Dolsan leaf mus-
tard (Brassica juncea). Korea J. Dietary Culture, 8: 153-157.
Dorman, H. J. and Deans, S. G (2000) Antimicrobial agents
from plants: antibacterial activity of plant volatile oils. J
Appl. Microbiol., 88: 308-316.

Kim, H. Y., Yokozawa, T., Cho, E. J., Cheigh, H. S., Choi, J.
S. and Chung, H. Y. (2003) In vitro and in vivo antioxidant
effects of mustard leaf (Brassica juncea). Phytother. Res., 17:
465-471.

Jo, Y. S., Park, J. R., Park, S. K., Chun, S. S., Chung, S, Y.
and Ha, B. S. (1993) Effects of mustard leaf (Brassica jun-
cea) on cholesterol metabolism in rats. Korean J. Nutrition,
26: 13-20.

Kim, H. Y., Yokozawa, T. and Cho, E. J. (2005) Mustard leaf

15.

16.

17.

19.

20.

21.

22.

23.

257

suppresses nitric oxide synthesis by mouse macrophage. J.
Nutr. Sci. Vitaminol., 51: 200-203.

Kang, S. S. and Kim, C. M. (1987) Studies on the Korean
indigenous plants. Isolation of 1-eicosanoyl cafferate from
Echinosophora Koreensis, Arch. Pharm. Res., 10: 67-68.
Kim, Y. H. (1999) Isolation of acylated sterylglycosides from
the legumes of Albizzia julibrissin. Kor. J. Pharmacogn., 30:
290-294.

Park, J. G, Park, J. C., Hur, J. M., Park, S. J., Choi, D. R.,
Shin, D. Y., Park, K. Y., Cho, H. W. and Kim, M. S. (2000)
Phenolic compounds from Orostarchys japonicus having
anti-HIV-1 protease activity. Natural Product Sciences, 6:
117-121.

. Lim, S. S., Jung, Y. J., Hyun, S. K., Lee, Y. S. and Choi, J.

S. (2006) Rat lens aldose reductase inhibitory constituents of
Nelumbo nucifera stamens. Phytother. Res., 20: 825-830.
Chiu, C. Y, Li, C. Y., Chiu, C. C., Niwa, M., Kitanaka, S.,
Damu, A. G, Lee, E. J. and Wu, T. S. (2005) Constituents of
leaves of Phellodendron japonicum Maxim. and their anti-
oxidant activity. Chem. Pharm. Bull., 53: 1118-1121.
Chiko, S., Motoaki, S., Yukako, K., Itaru, S., Tomoharu, K.,
Takuya, H., Eiji, N., Kaori, A, Hiroto, S., Masashi, Y. and
Keisuke, S. (2006) n-Hexacosanol reverses diabetic induced
muscarinic hypercontractility of ileum in the rat. Eur J
Pharmacol., 545: 177-184.

Borg, J. (1991) The neurotrophic factor, n-hexacosanol,
reduces the neuronal damage induced by the neurotoxin,
kainic acid. J. Neurosci. Res., 29: 62-67.

Kim, M. Y,, Kim, Y. C. and Chung S. K. (2005) Identi-
fication and in vitro biological activities of flavonols in garlic
leaf and shoot. Inhibition of soybean lipoxygenase and
hyaluronidase activities and scavenging of free radicals. J.
Sci. Food. Agric., 85: 633-640.

Ahmed, M. S., Tanbouly, N. D., Islam, W. T., Steem, A. A.
and Senousy, A. S. (2005) Antiinflammatory flavonoids
from Opuntia dillenii (Ker-Gawl) haw flowers growing in
Egypt. Phytother. Res., 19: 807-809.

(20079 78 23¥ F=+)



