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Table 1 Inhibition of bacterial growth by brown alga exract

Marine algae
Microoranisms Eb Sh St Sm H.f

M. luteus ++ ++ + ++ +
P. vulgaris ++ o+ + ++ +
E. seriolicida ++ - - - -
E. tarda ++ - - - -
P. piscicida + - ) - -

symbols ;. —=80< =+ <85<+=100<++
(diameter of sensitive zone, mm)
E.b: Eisenia bicyclis, S.h: Sargassum hemiphyllum,
S.t: Sargassum thunbergii, S.m: Sargassum
micracanthum, H.f: Hizikia fusiformis
Ten mg of upper layer extracts was applied on a paper
disk(i.d.8mm).

Table 2 Inhibition of bacterial growth by crude phlorotannins
prepared from Eisenia bicyclis.

Amount of phlorotannins
5 2.5 0.5 mg/disk

Microorganisms

V. anguillarum (1) ++ + -
V. anguillarum (2) ++ + -
A. hydrophila (1) ++ + -
A. hydrophila (2) ++ ++ -
P. fluorescens ++ + +
C. freundi - - -

symbols: —<6.0<+ =6.5<+=80< ++
(diameter of sensitive zone, mm)
Prescribed amounts of crude phlorotannins (ether fraction) of

Eisenia bicyclis were applied on paper disks (i.d. 6mm).

7 I AR OB L OHIENE « fIEsE R E N T IVES D6 4
Bl HSLZ ORI S5T7 4 —ICTLCHERHRT 2 Z EICZ D eWE Z 5t - /B IE
SRR Uz, Fe lIoRT &I, Wihb 7nos)iy ) —)VEEREK ST 5480
Thd, T2IIRFAETHDN, HTEATS TlEKIBEEZ TEfF-7z4 BETH o7z,
TLCJERE. EMicdiznyoa vy ) —)VPUSDOENY R2IZEATHOERD, 47—

’NAFY 57 4 K OFIBEERRZT o /2. TORER, 20\ FOEGENIHIETE
MR RTBHENREZIN, WIhOLEbiEEER> TWaZ L7 (Fg. 2)
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of Eisenia bicyclis

Fig. 1 Phlorotannins in Eisenia bicyclis

Fig.2 'Autobiography of phlorotannins prepared from Eisenia bicyclis
After TLC -separtion, phlorotannin bands were cut off and tested

T0ay V) =)V OFEHRR : 70070V ) — VR R TR O
FEEZEIILT BR/NGE, MICHZE D, FEARBGE, </ N—F 2
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BIOEREHFIEZRAWZ, R=I)S—FT 4 AZETE. —HBndH - 7zavon
V3 ) — )V %3mg/diskB L Oomg/diskiFsin Lz & ECFHEE IR SN, 372D
5, MIC{HEIZ3mg/diskf2E T, Mooy > = TO#RTDe 2) ERENZM o Tz,
51T, EREHFRIEETo IR, 2B Tidrnn s ) —)L240,
50. BLU60mg/ v —L ., FURESEBICBWTIES0, 60mg/ >+ —LEsilzsEan
——OFHEZLIIE Uiz, $7xb 5. MICHER —BHIEICB W Ti340ng/ > v —L
FURBIC BN TIIE0me/ 3 v — L TRURERA PG SR VB AEE E .

Table 3 Inhibition of bacterial growth by phloroglucinol.

Amount of phloroglucinol

Microorganisms
5 3 1 mg/disk
M. luteus ++ + -
P. vulgaris ++ + -
E. seriolicida ~ ++ + ,
E. tarda ++ + N
P. piscicida ++ + -
V. anguillarum ++ T -
A. hydrophila + - -
P. fluorescens ++ T+ +
C. freundi - ; }

symbols: — 8.0+ =85+ =10.0< + + (diameter of sensitive zone, mm)
Prescribed amount of phloroglucinol was applied on a paper disk(i.d. 8mm).

kP ADQ 7 O0O% > = EOEH 1 75 A%EKL.2Ke 230 1 DHKICARN,
EHLETOOY YoV EERLE, Fig. 3IRTddIc. 2 ABICEkcE TN aikes

100

100
sea water deionized water
80 | 80
R 2 Total
.860 - - Tofal R 60
& D
& o
Su 40 | tU 401
- &
=4 T4 e
20 H T5.6 20 T-4
5, T5,6
0 T-2,1 ; T-2,1
0 2 4 6 8 10 °0 2 4 6 8 10

days

Fig. 3 Amount of phlorotannins released in enviromental water.
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= (16g. 87%) HWAHL. TORITBD Lic. BiA A KEE TORBZERZR L
Too IS OFERIE. BFORMOEE T OOy 22 O, Bitlizyonoy =
DECHIHL @efl) ZHERE T/,

=z %

AWZE T, 7 T A& 2 5 phloroglucinol (T-1) . eckol (T-3) .
phlorofucofuroeckol (T-4). dieckol (T-5), BLU8,8 -bieckol (T-6)DT OIS >
ZAADERERWERL . SANIEEER R TSR OMNCLE,  INETIDTY T
ADETDBEED TVNX, HwFT T DEETS T ) —)VEOTEEWENREE
ENTHOY, Tx ) EE SRR D0 BB B EBbNS,  Ee. B
MO7 005 > = VEUNOYE THENENE 2R T bOMNT J AKEHEMNC bEHET 5
CEZMERR UTZA, TN b OWHE OFERTT > TR, ZIUISHROFETH D, 7
FAOT OO > AT RISELMTAR L TL 5 2 &3 ST 7228 Bk
DHEFEOHIFINREET, NS EDRREE Z/z8 0 SHEN NN T, 1S
MY B ENHRIMN T, 7005 > = DEREESEZEDSEOBREEETH 5.

Table 4 Glycosidase inhibition of phlorotannins in Fisenia bicyclis

Enzymatic Inhibition ratio* 2
Substrates Hyity *1

activity 5mg/m0*2 2.5mg/mQ *2
PNp- @ -D-galactopyrancside + +) )
PNp- B -D-galactopyrancside + +
PNp- @ -L-fucopyranoside + 4 n
pNp- B -L-fucopyranoside =
PpNp- ¢-D-Xyropyranoside -
PNp- B -D-Xyropyranoside + + +
PNp- @ -D-glucopyranoside -
PNp- B-D-glucopyranoside + - ++ 4+
PNp- a-D-glucuronide -
PNp- B -D-glucuronide + + +
PpNp- ¢ -D-mannopyranoside + (+) +)
PNp- B -D-mannopyrancside + 44 +
DPNp- @ -L-arabinopyranoside + R 44
PNp- @ -L-rhamnopyranoside + (+) +)
PNp-N-acetyl- ¢ -D-galactosaminide + + +
pNp-N-acetyl- 8 -D-galactosaminide + + +
PNp-N-acetyl- @ -pD-glucosaminide -
pNp-N-acetyl- 8-p-glucosaminide + + +

x1 Enzyme activity in viscera of top shell.

*2 Iphibition ratio : 0< +=<30% <+ +<60% <+ + +=90 %, (-) :enhancement.
Prescribed amounts of crude phlorotannins (ether fraction) of E.bicyclis were applied.
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- Bioenviromental Activity of Polyphenols in Brown Algae: Inhibitory
effects of phlorotannins on Bacterial Growth and Glycosidases

Takashi Nakamura and Kuniko Yamaguti
Graduate School of Bioresource and Bioenvironmental Science,

Kyushu University

Summary

Antibacterial activity of brown algae growing in shallow water was investigated
by paper-pad antibacterial assays using fish-pathogenic bacteria. Among the
brown alga tested, chloroform-methanol extract of Eisenia bicyclis has the
strongest activity . The components of the extract were separated and isolated by
column chromatography (30 X 1cmi.d., Wakogel C-300, CHCl3/MeOH/H20 50:30:7 v/V)
and thin-layer chromatography( Silicagel 60 F254 Merck, CHCl3/MeOH/H20/AcOH
50:25:4:3 v/v). The each component, phloroglucinol, eckol(trimer of
phloroglucinol), phlorofucofuroeckol(pentamer), dieckol(hexamer), 8,8’-
 bieckol(hexamer) and unidentified tetramer has antibiotic activity. Minimum
inhibition concentration (MIC) of phloroglucinol was estimated to be 3mg/disk.

After Immersion of freshly collected Eisenia bicyclis in sea water or fresh
water, release of the phlorotannins was estimated by HPLC (ODS column 25 X0.45,
gradient elution of A: 30% MeOH to B: MeOH). Nearly all amount (87%) of
phlolotannins exuded into the water during 2 days after death of the cell.

In order to elucidate the inhibitory mechanism, glycosidase inhibition of
phlorotannins were tested using visceral enzymes of top shell and their inhibitory

activity was estimated.
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