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Extraction of porphyran from laver

Akihiro KOGA, Shingo NAKAMURA, Mikako TAKASUGI, Masao SHIBATA,
Shinichirou MIWA, Keisuke TSUGE, Takashi YOSHIMURA and Katsuya MUKAE

Compressed hot-water (CHW) extraction method was investigated to obtain a high purity of
Porphyran(POR) from laver. The CHW extraction condition was for 15 minutes at 121 °C.
Following the CHW extraction, three procedure were tried to isolate a solid extract and refine the
POR from laver. The first was as follows ; the solution of extracts obtained by CHW extraction
was dried without father purification. The yield of solid extracts was about 45% base on law laver.
Regrettably, the solid extracts was stained brown. The second was as follows ; the powder of active
carbon was added to the solution of CHW extracts to remove colored impuritics. However, the
colored impurities were still remained and a portion of activated carbon might be left in the
products. The third was as follows ; to prevent admixture of colored impurities in the product,
pretreatment using acetone to remove lipophilic component against laver was applied before CHW
extraction. After CHW extraction, aqueous sodium acetate solution was added to change pH of the
obtained aqueous solution to alkaline side and ethyl alcohol was subsequently added to precipitate
pure POR. The product obtained by third method was white powder and the yield of product based
on law laver was 43%.

Key words ; 1aver, compressed hot-water, porphyran, sodium acetate, ethyl alcohol

1-1. # &

WER, H< HLBARARBLENTERLRLTD
5, WEIIK - FVIENL, BREOF /37 - EF I
v IRTN - BOBHENREL | KRRVEBIZEE
N3, FATFRIZEODNIRERKETH S,
Fh, KORENEBDIEMZEILD, iFar R

1 FLEEKR
2 /NRIFE
I XN & —

Ter—MET, MERT, FICEBEBLRBERICISE
HEBEFCADT, EBRBB/BOTFHIHRER -
BREEREATH D,

NEE) Lix. 7~/ VB (Porphyra) OBRDKER
Thd, 7/ Y RIIFHEY, ALREHEF, ATE
. R BEE. v VB, vy VR K
B 5BECZMIBMOBETH S, 7~/ VRl
RPIZES AL, Mo mBmbn, AATII20M
SBOONTWS, T/ VRIZEBTS /7 V7<=



116 T ERER S TE I 5k 44 5

Vo, Ay )V, 7Y, A2, bA
2V 320 72V REDESIZADiTbhd
OBRHB,

AFECRAPWCTERL LTRBINATWET <
JVBORYE ) VEEALE, XYE/Y
(Pyezoensis UEDA) &1X 7~/ VR -t b7V
HRICEL., AT 1 BoMEIS2Y, £MEIC 1
BOBREEZET D, BEORY Y U i3EDICEE
Mi2< ., MERETHS, ERBIEKEOHSHELH
Y5, BEOBRIREGEERIPOAR T, £FH
34, AFHFTIINE# CIERE - EREIzS/ LT
5, T/ V@ e bxT7=) VERIRIZ, THIY
J VRV YEORMIZAVDLNTWS R,
F=T</) Y, eART )V, UL VED
BHELHINSRELERT S, LITR5 LBEOE
KX —EOREERT b | BEOBDHMOIRRM
KM EFEMRE~ L 53T 5, I UMMM, 4
HEBRTEREOY., RRTEERTH. BT
EENOHE UARROBFERLRYVRRT S, Zh)
RRETH D, ARICHECEEO—EmBEAL, &
RTBEERT 5. ThHBEKEHC URIEFRER S
I3, BHEINWEREFRIESREDICAESR
AL TCREFELERIIRD, ZOVAINVERYIET,
HRMREII S EE S ARERON 4 BIZ 5D TVS,
TORT, AELBECERE R UHEM 300t RY B
EADEINTWS, 2T T, ERALTHERL 262V
HERCERDBAMER EOREFEINTWHEE LAV,
BEIZEENTNSEEETH S Porphyran(R)V 7
VT POR ¢BPEFHMHL, ZhoFSFALZE
B LERHRELITo T

RNVT 4 F 2 PORIZDOWVT

WEMHBEERT, BECSRICEEIN TSR
REBEO—ET, MIREOHBRYRTHY. —B&
IZiX POR & PRI TV 5, Figl ICHESEAROEIR
EEERT, WEOMIIX 20~30pm DKEET, —
D—OBREWMETHEN TS,

POR i, BRDERS Th 5 Agarose IZHEIL T
BB, KV BELRBEZ b oI T 7 ¥ URBRT,
D-Galactose(BA T D-Gal £ B&9) ¢ 3,6-Anhydro-L-
Galactose(EA T 3,6-AnGal & B&37) % 72 13 L-Gal-6-sulphate
PO Eh TW5, Fig2 IZ Agarose D&%, Fig3
IZ POR DEXME LTS, ©

EROTEMREE TH 5 Agarose iX, B-(1-3)KES
D-Gal ¢ a-(1—4)ES 3,6-AnGal DREFESNLLRY
POR i, B-(1—-4)& a-(1-3) TRAIZKES L. BoH
{Z D-Gal 3 6-O-methylGal I BE# X, J|E L &%
Lo TW5, 2)3).9)

POR ¥, BRO L 5 IZMBRHLTHI/NMELTSHZ
L2, KERRBKICERT S LEHREDY/ VER
BT %, POR iZBEH DK 80%. MEBELEDOK 30%% &
HTN5B, WBETERELTHAEEIR., EARTOEK
IR 2 27D OEEELZ A LTRY., ToRFZE
72 LTWBODN POR DENRAETH B,

¥, 7=/ ) BROMKEHE POR OABEMIIEL
THRWH DTS, EEIIH L TR ER
EyaiEibh, 7=/ V2R L LTSRN
BT 52 LIk o THRBDKERFPRRO TR L DY)
BB CELLEZLND,

PERDOEMEIID L LD, POR H DX, EONR
MTHHAY TRL Vo LR ERORM ORER R
REEE~DICAWRIZ OV T ORISR NS,

« 2. ERFIE
2. V7 4 T POR)DHH

3 i Y ORI OV THRET L=, POR BkiER
YD), TOMRTERAB L, BkiiHEzL 3
HWHE1To7%. B 1 HHFEIR, F—F27Vv—T7 %A
WINERK A (121C/15min) 21TV POR ZHEH L7,
%5 2 FhHFET. 85 1 FhHEE TR L sHic AR
BRIl DARBREDRD, MERKHECTERE
REMLAROBREERIT >,

83 HH A, 1 8 2 i AEL R



BEPLDENLT 4 5 DI 117

BLLT, BBECEEh WA IEREMELTE R
EAVERER, MERKHHZITV., BT FY U A
THHEET AL VT E LT, E©OH Z AV POR %
L7,

E5iT, B 1 mHFECHE LR POAEEZR
KT DDITEBKICERL, T0Rk, BT D
LAZFIL, EtOH ZNx., fitHHEmed L7,

2 - 1 RELDOER
BWSNTBEZHREL, B - BKEIToR, Z
DWEET NI b LA AT BRERE60°C) TS
T, BARRE. BT EVERE LR R
fERE LTz,
ZOREZUTOERICH LI,

2 -3. fhiiks - FRHASR - B8
2-3-1-1. fiHE1

2L D=FA 7T A3 2-2-1 TR LK 5g.
K 500mL # AR L, A— k7 L—7T 121C
/15min MERKIHE, HF 27 4 V& —THRBET
ol WBBTIAFL—F —ZAVHEZ B L.,
HAE R - HZRB ATV, POR SAMHEE 2 R
Lize ThEfitiw1 &35,

R -ER

Fig4 IZHiH® 1 OBHEZRT, REM—Z T 44.79%
DOILENRF LN, i LERHIRBOBRNS
KEENTHY., POR LAOHE bHIHENZ L EX
bhbd, ZORKERNL, #iHEE 2 Tix, AROBRED
TeDIEERE AV B ERMN LT o7,

2-3-1-2. fiHE2

2LD=ZAT T AT 21 THERLUEAE% 5, &
Bk 500mL ZANEB/L, A—F27 L—7T 121C
/15min MEFVKFHE, 527 4 V¥ —CHE 21T
o7, WEH%OHMHIRICIEMER 10g 200 % R¥E %S
T 1 R IR | 305 BE(4000rpm) 21T o 72, £ D,

IARARL—F—2AVHIHEZ BB L., SEER - X
EHREIT . POR S FMHERZ/ER L, Thi
2 235,

R ER

Fig.s iciti® 2 OEH %7, 2+ 1 THilH L7306
DL RFAOARIFTNL TN 2dok, LL,
A BEIOFE T LABRBHIBERBRE L TERY,
TRRFEMROBRERTER ST, TOREND,
B 3 Tit. ThECLiRRL2 5 HEChiZRN
L7,

2-3-1-3. HhiHik3

21 CHERULREE 5g iz, 7%+ CRlEERS
ZBRE®, FHEKS0mML # 2L D=A7 F X IiZ AN
B®L, =— F7 L—7T 121°C/15min HEZRKHH
%, BLOOE UBHEEZER L, =R L—F—%
AvER Li-HE 2B L, BTV VA% 1M
12723 X 5 1Z8M%E,. EtOH ZHhitHik o 3 gz 7=,
FD%. FOHEE - e L EtOH Bkk, HTEHRY
TV, POR SHMMUREIZER L, Thahaitiy 3
¢35,

R -ER

Fig6 IZfiti# 3 DEH%E7,Y, 7 b CIEERS
(Z a7 4 VOREEZ LM S%wt OBBEH LI,
BB —RIZ 43.27% DILERMB/ L7, iz Z
NETOEI RFRBAOBROBBLRD LN RIS
Te¥b, 2311, 2+3 12 OHHEL Y BHED
POR B’ CE/ L E X BN B,

ZORERMD, POR OfHEEIX 2313 DFE
BELTWELEEZLNS,

2-3-1-4. R

2311 CHHLAREZERBKICEZL, 20
BRIZEEBR T FY DA% 1M IR B X 5 I2HME,
EtOH Z D 3 BN X 7z, TO%, FL0HE - &



118 TSR T AT S0E 44 %

# U EtOH BREtk, EEEBEITV, HHmREREE
ZHERR UTe, Fig7 KREMOERELRT,

T OFETE 3L FRIC BB & £ L
7o

3. &R

%1 Mk, REmERKETHE L, ok
TiX, 45%iA< OIERF SN, FIHPOREE R
EL IR ADBREN BT, Z0H, £ 2
HECRIEEREER LAREZRELE, ZOHET
BROBREIIMRI L, BHROBRENELIZTE
THIHDITE RO KRB Eo T, TDW, 5 3
HETRINE TLE S FETRL, ROORLE
TIEAERSS 2BV REMESUKHH, BT Y v A
% EtOH Z AWCHoREfiH L, ZoFETIE,
P AR OBRBVIREET DRENTETRY,
W OMEbEV LTINS,

BE IR

1) WwHEEN, HSHES, REH, hehfg, SR
3k, FIE—, BEEFERS, BRER  RAAE
BEROFDHAICETBHE —T A -
BEDISAIC L DRV T 4 T OEBKES T —, F
Bk 16 FEERR TSN v ¥ —HRRES, 13,
22-27(2004)

2) IRHE—RR, HHMIE, KART, BHSE, MRIERE,
BRI : BEOKHESHE - RV T74 T, TLALv
T7)=a—2X, 97, 27-31(2003)

3) VILLARROEL L H, ZANLUNGO A B (Univ. Te’cnica
del Estado, Santiago) : Structural studies on the
porphyran from Porphyra columbina (Montagne) ,
Carbohydr Res, 88, 139-145 (1981)

4)BRASCHD J, CHANGHM, CHUAHC T, MELTON
L D (Oniv. Otago, New Zealand) : The galactan sulfate
from the edible, red alga Porphyra columbina ,
Carbohydr Res, 97, 113-125 (1981)

Figh it 1

RV745>

e e
E&i— vorrrrrs

Fig.]1 WBBEAROHEEER

CH,OR

°7 \( 1/‘\ I\

CH:/ VO

n

Gal 3,6-AnGal
Fig.2 Agarose D&
|7 \f Ty v >L
/ “H/

Gal 3,6-AnGal
Fig3 POR OEAEE

Gal-6-O-sulfate

1g.5 Hhita 2

ig.7 b gty

Fig6 Hhtti# 3



