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Chemical Analyses of Coniferous Flavonoids in Korea™’
—The Flavonoids of Red Pine Bark(Pinus densiflora)—

Hoon Kim*2- Hong-Keun Song **: Dae Kyo Chung*

ABSTRACT

The flavonoids from plants is very widly used as natural dye for food and medicine etc.
In this study. red pine which is widespread in Korea was studied to find new chemicals
which may use as raw material for the special purpose. The flavonoids of red pine bark
were separated with Sephadex [LH-20 and Toyo pearl HW-40F as packed materials and the
structure of separated flavonoids was determined by 'H-and “C-NMR spectroscopy. The (+)
catechin which 1s widespread in nature and dihvdroquercetin-3-0- #-galactoside were
found in red pine bark. Thedihydroquercetin-3'-(- 7 -galactoside is newly found in this

species.
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Fig.7. "C—=NMR. spectrum of the dihydra-
quercetin— 3 — O —galactoside in ace-

tone —d,;.

of A%sel vk AE gn s "C-NMK
datas® unknown flavonoid 2] oxygenation pat-
terng 248k K83 ol el ¢
A& "la\'onoidOﬂ Aol e Bl
a4 ol A%E 1A F ¥WEvd MY £ ‘3«."
Holoh " Toryg*ol 93 phenoclic com
pound® glvcoside?t AW 1 Zew whi
ol #£8.& ypfield shift7} doidrin s 2y
% flavonoid® —OH71el O—glycoside 7F
=l A" Bl HE @9 signalol
1.4~2.0ppm AX downlield€tiz 3lt:,
ol ¥ ortho $1A9 ¥4 paraf ® & gyl
4 downfield® ¥ Awrvh 7 oz &%
th ool e ojE o g B W dihydroquerce
tine] B ringﬂ °} flavonoid glycoside B ring
9] signal® WA EAsozA A@HgNg @
&g,

C—3"9 ortho91 & C~279F C—4" 2 sy
nal® dihydroquercetin®l signal® 1t} °F 3p

A2 downfield ¥ % 12

ppm

para $1 X C-6" sig-

nal& ol® £ & 4.1ppm % down-
field = i}

oldel Aitg F—1-A-1-A% flavonoid
glycosides* dihydroquercetin—3" —0—glvco-
side & PEAH U o TLCYHo 2 #99
galactose unitd A3 7] 934 "C—NMR
dat 2489, "C~NMR data¥® 99
ring size® anomeric configuration® Z A8t
= S8 F Az, E B ~anomerd] C
—12} signal® 100~102ppmoll vhehji: whd
a —anomer® signal® °F 95ppm A Eo A U}
ghutrks Atk F—1-A—-1—A9 —0—
glycosilation® C—1""2] signalel 104, 2%ppm
oA GEFY B —anomerd A E O U Hoew

X

MAEEY. E glucose® galactose B2 EH 9

& £ flavonoid glvecside®)
L

datash B8 AoE thg Table 29 2],

NMR data®

Table 2. Chemical shifts of the glveoside unit

C~1 C=2C—-3C~4 C—5 C—¢6

Glucose 98.67 74,21 78.33 72.40 76. 92 063.57
Galactose 99,23 74,70 7790 T1.60 Th.50 63,77
Glycoside  104.29 74,68 77.95 71,20 77.54 62.55
galactose®t glucoseyr C—42] —QH7I 7

axial® equitorial 2 FHojsivhe Fuk el 2
—OH7iel dEgaE -3, C—4, C—52 che-
mical shift7b @&l glveoside® C—191 &
of A8 ¥ —O0OH2 proton ®l41el aglveone o)
Ao g A C—59 C—6o dag vk
e C-5E C-49 —0OH7IS C—19)
—(~aglyeone®l G &l 28l A < 2ppm A%
downfield®l 32 C—63 C—12) 3ol &M
°F 1ppm A% upfield®Ith ©}+ Mearkham

Fe A A9 H4A8 chemical shift® Holif

ool ¥A HuE FEstd Bl F-1-4
- 1A% dihyquuercetir‘x—*3* e et

gatactoside ol #elw i} o] ¢ &2 4~}




® B REUE - SIAH D EPEE B Flavonoddl @3 e w ] -

Sovb R B e Flavonoids —

(%)

(o)

&g AAbsta dch
2 £ X K
. Bock, K., and C. Pedersen, 1974 A study

of carbon 13-H coupling constants in
hexopyranoses. J. C. S Perkin 11, 293~
297

. Bock, K, and C. Pedersen, 1975 A study

of carbon 13-H coupling constants in
pentapyranoses and some of their deriva-
tives. Acta Chem. Scand. B29, 258~264
Bock, E.. I Lundt and C. Pedersen, 1973
Assignment of anomeric structure {o car-
bohydrates through geminal carbor 13-H
coupling constants. Tetrahedron Lett. 13,
1037~1040

Brewster, K., J. M. Harrison, and T. D.
Inch, 1979 Synthesis of aryl 8 —D—glu-
copyranosides and aryl 8 —D-—glucopy-
ranosiduronic  acids. Tetrahedron Lett.
52, 5061 ~35054

Fukami, M., Z. Hattori. J. Okonovi, 1973
Detoxifving effects of persimmon fruit
tannin on snake venom and bacterial tox-
ins. SanKyo Kenkyusho Nempo 30, 104~
111

Inokuchi. J.. H. Qkabe, T. Yamauchi, A.
Nonaka. 1 Nishioka,

of angio tension-cover-

Nagamatsyu, G.
1985 Inhibitors
ting enzyme in
Fharm. Bull. 33. 264~269

crude drugs 11 Chem.

. Lodhi M. A, K., K. T. Killingbeck, 1980

Allelopathic inhibition of nitrification
and nitrifying bacteria in a ponderosa

pine( Pinus ponderosa Dougl.). Community.

9.

10.

11

13.

14,

16.

Am. J. Bot. 67, 1425--1429

Markham, K. R. 1983 Techniques of fla-
vonoid identification. Acad. Press. 81
Park, 3. N, S. W. Chot, Y. C. Boo, C. K.
Kim, and T. Y. Lee. 1990 Korean J. Gin-
seng Seci 14(2) 191

Pierpoint, W. S, 1986 In Plant flavo-
noids in biology and medicin. eds. V.
Cody, E. Middleton and J. B. Harbone,
Alan Liss, N. Y. 125~140

Rewerski, W., T. Piechocki. M. Rylski.
and S. lewak 1971 Pharmacological pro-
perties of oligomeric procyanidin ex Cra-
lacgus  wxyacantha {hawthorm). araneim—
Forsch 21, 886
Ribereau-Gayon, P. 1982 In Anthocy-
amins as Food Colors. ed. P. Markakis,
Academic press, NY. 209~244

Saito, N, K. Abe. T. Honda, CF. Tim-
and P. Bridle 1985 Phyto-

chemistry 24, 1583

berlake,

Tor, K. S Seo, Y. Yoshimura, H. Arita,
and Y. Tomita 1977 Glycosidation shifts
in carhon-13 NMR spectroscopy | car-
bon-13 signal shifts from aglycone and
glucose to glucoside. Tetrahedron Lett.
179~182

Wenkert. E. and H. E. Gottlieh 1977 Car-
bon-13 nuclear magnetic rescnance spec-
troscopy of flavonoid and isoflavonoid
compounds. Phytochem. 16, 1811 ~1816

Yeap-Foo, L. and J. J. Karchesy, 1989
Procyanidin

dimer and

trimers  from

Douglas-fir inner bark. Oregon state univ.
0437R. 1~18



