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Studies on the Polyphemols of the Brown Algae. Undaria pimmatifida

Kang Y eung-joo and Kang Soon - seon

Summary

The polyphenols have been examined by fractionation, PC, TLC and UV spectrometry from extracts of the

brown algae, Undaria pinnatifida.

The polyphenols were isolated and separated into large groups (mobile and immobile against solvents of PC) like
plant tannin, some small spots and a distinctive compound with blue fluorescene under UV light. The alkali decom-

position of the polyphenols eluted through polyamide column produced phloroglucinol.
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ol Al A& #PE BESl] Fig.l 5 2ol iy P
AWM fFAC 4 M BHE wHS hr1968)
o] Fikell whet Vanmnillin-H,SO, 502 8@EA7]n
500nmel 4l O.D% Bldfshe] #ithlim (8% 1 ; Ch-
loroform A% 53) ol Haled %R Koo,

2. K &

1) filhh R o8

7+

HRAH 509 (Wet basis) & Hustel £ (1981) 01 3

Fresh Brown Al gae (Undaria pinnatififida)

Wash with distd. water.

Extract with methanol (95%) for 30 min,
at 4 9C,

Filtrate through diatom earth layer.
Whole Methonol Extract

Concentrate*.
Extract with chloroform.

Chloroform Soluble Fraction I.

Chloroform Insoluble:

Concentrate*.
Extract with ethyl ether.
|
Ethyl Ether Soluble Ethyl Ether Insoluble
Concentrate*. Extract with ethylacetate.
Dissolve in distd. water.
Fraction II -
| .
Ethyl Acetate Soluble Ethyl Acetate Insoluble
Concentrate*. Extract with butanol.
Dissolve in distd. water.
Fraction III
Butanoh Soluble Butanol Insoluble
. Concentrate¥*, Concentrate*,
Dissolve in distd. water. Dissolve in distd. water.
Fraction IV Fraction V
Fig. 1. The fractional procedure for polyphenols of brown algae, Undaria pinnatifida.

* Concentrate under reduced pressure (72 em Mg, 40-45 c).
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uld o] Polyphenol ¥ (Lo 4ol M3 e 3

2) PC(Paper Chromatography)

& M7 (1, 0 IL NV, V)o #3td PCE 731
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(HOACc ), . water (BAW
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RS R¥ kA RAHHS WL o FeCly
9 K;Fe(CN)s & 1% BES S& E63 86X
B SEd REA] # RBKE 2~335 A4
Gtgetd FETFE BRI FaPit WL
AL 2 L Hsled RFES AL

TLC+= Wakogel B-10 & BEME st TLCHS
utZ 32 #% (I;Chloroform insoluble) o] $3le] B
BA%BL+ butanol: acetic acid : water(BAW ;4 : 1
12.2, vv)E ERS RBASE % PColAg e
Ko 2 Spot & @Zstch EERoRE
acid, gallic acid, catechol %
& ABHEUS GRSt AKel MRl
B ekt

22 butanol : acetic acid

tannic
phloroglucinol %
RBASI Rf

3) Alkali 4#

Table 10| 4 chloroformA#% #3S Wsld po-
lyamide column(C-200, Wako, 2x 20 cm ) ol 3§ % ] 7}
3 0.05N NaOH ¥ # . Z Biisl &= B5 S 3Hsld &
NaOH soln 2 B#BEEE 25% 5 %% matlgd 100¢
2 m#std Al 2hr. gk MASER AR H AT
7 W@std WES UV FHKol4 Spectrum (Varian
Series 634, Spectrophotometer) # TLColl 43}
a5, phloroglucinol & K &3k o},

R 2 EE

1. i % 98

oleje] polyphenol {b& 4ol $at 7 M2 Z(1981)
9l Ogino ¢} Taki(1957) 2] # ol %3t Fig. t 5

Table 1. The ratio of polyphenols fractionated
from methanol extracts of brown algae,
Undaria pimmatifida.

No. of fraction® 0.D. at 500nm %
I 0.847 100
I 0.020 2.3
m 0.151 17.8
N 0.163 19.2
v 0.560 66.1

* ] . Chloroform insoluble, II : Ether soluble,
Il : Ethyl acetate solwble, N : Butanol soluble,
V & Butano! insoluble.
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2. PC
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SECOND =)
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: Chloroform insoluble,

: Ethyl Ether soluble,

: Ethyl Acetate soluble,

: Butanol soluble,
! Butanol insoluble.

d

FIRST

&
M
<2HEE—

Fig. 2. Two dimensional paper chromatograms of polyphenols fractionated from brown algae,
Undaria pimnatifida (solvent key: Ist ~ 2% acetic acid, 2nd ~BAW ; butanol : acetic
acid : water =4:1:2.2, v/v).
light.

. spots by color reagent, —-—---: spots under UV
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v} Polyphenol tt {t.5%eol M HL 5

Ether aT¥#2l #5712 7ol shRel Ry, 0.46,
Rf; 0.59¢ HEF FRTEA FMe & %M o
Fd4 A FRA G2 SEE el g o
2 ethylacetate AI¥tte] Mo ML Ry, 0.60, Ry,
0.422 FEB|AHHEO PREH HESNZ =3 4
WA & EmY AMES) 2 KM oFE W
o) Hds] o] £MEFT LB H&ny 2 58 RS
0.64, Ry, 0.172 #HHol viebytc}

buthanol F¥#<] ‘WMHNE RFEA Rf, 0.64,
Rf: 0.50Q0 EEME, G0 LBl s %m, the L5
ol Rf, 0.83, Rf; 0.452) M=l HHEe) HFaESH &
MTBN 2 SM7 RRA & KMo fFEs: R
o2 eyt ool opx) et @5 Vel butham! Tt &
%2 RS, 0.57, Rf, 0.49% MXWMES 408 LEol
g #=m=} Rf, 0.68, Rf, 0.39 ¢ MEol rhk |Frol
vebb s gldh

Table 2. Rf values of major spots seperated by two dimensional PC from polyphencls of brown

algae, Undaria pinnatifida.

Rf values Color of spot
Fraction®
Ist® 1 2nd® UV-1light Color reagent
I - a 0.65 0.48 blue fluorescene no color
- b 0.87 0.38 no coloy deep blue

I - a 0.46 0.59 no color deep blue

b 0.22 0.33 " "

c 0.17 0.33 ” "

d 0.11 0.33 " "

e 0.05 0.32 " ”
m- a 0.60 0.45 blue fluorescene no color

b 0.64 0.17 no color deep blue
N - a 0.64 0.50 blue fluorescene no color

b 0.83 0.45 no co}lor deep blue
V - a 0.57 0.49 blue fluorescene no color

b 0.68 0.39 no color deep blue

a : Legand is the same as shown in Fig. 2.

b,c : Solvent key is the same as shown in Fig. 2.
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polymer §-Z 23|z glon WES HE =} ol S

st
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o KARRLE 44 98 Hez Wiz 9,

watA uldof A LK Bkl & LB K

< e MRR ET BE] F BB #oER
§ Mol cawe KMes 424y LUTESE
ey 2 polymer 2 @l 22l 44%(1968)
of 2« E M| tannin € polyphemol#: {t
A%2 PCo MM chlorogenic acid} {L&¥We &
REWAA vebio] KoM Kot WM BES
Eictn @&t ek sield vigel 4 s F
BEXSS o] BEMRo] obdrt 4 gl

3. Alkali 9M

- Chloroform F¥®M5(1)8 KWl polyamide co-
lumne] B#A71n 0.05N NaOH Mo i
e A FIY SME ol FolAA Yskou KMo
E ®Bisle %27 polyamide of Zigsio] M= x|
%2 KBE BHo2 Yol oo o mEy ®me
€ alkali MES AMAAS Wit~ gotet. We
9} polyamide column ¥Hi7g alkali 3G of

O]

BAW —>
D N

o) O

O

o a
A B C D E
EXTRACTS STANDARD

Fig. 3. Thin layer chromatograms of standards and polyphenols extracted from brown algae,
Undaria pinnatifida (BAW; butanol :acetic acid: water =4 :1:2.2, v./v).
Extracts: A - ether insoluble fraction, B-alkali decomposition of polyphencls eluted

from polyamide column.

Standard ¢ C-phloroglucin, D-gallic acid, E-catecol.
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=|9 2 Rolyphenol # Lo %o W HX. 7

%% TLCS MRt Fig.33 ¢} olof & Ry
7} 0.57 & vhebdl & X% ES Re 14 0.2 9 0.46
€ v Rete] FEMEAC) FMsA U= Mol Yoy
. 223 alkali SMHE HRE $5E4 MK

ABSORBANCE

Bl phloroglucimol 3} 7o) MY RFEE et
© #Rl SR=EIY ol 2 faitisy,
column #ii5 R ol ¥KtisFel alkali Mo 3
UV-Spectrum-& Fig.4 9} Yt} olof 2y 2

polyamide

264 wM

WAVELENGTH(210-340 NM )

Fig. 4. Absorption spectra of polyphenols extracted f‘rom brown algae, Undaria psmnmatifida.
A chioroform insoluble (fraction I).
B : solution eluted fraction I (A) with 0.05 N NaOH through polyamide column.
C : solution obtained from a alkali decomposition of Bsolution.
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