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Abstract

The characterization of various cultured seaweed, called kombu, wakame, and kurome, from the Yatsushiro Sea
is being undertaken for their potential in food-product applications. The seaweed tested contained no harmful
metals, such as Cr, Pb, and Cd. Moreover, their texture was chewy and the tensile strength was desirable, which
are both valuable characteristics for food applications. In the stems, leaves, and roots of kombu cultivated at two
different locations in the Yatsushiro Sea, the ratio of neutral sugar, uronic acid, and fucose was about 4:4:1. To
produce a liquefied paste, which is convenient state for practical uses, the seaweed was crushed by physical
crushing and a subsequent biochemical technique. Using double enzyme processing, alginic acid lyase 0.1wt%,
and cellulase agent 0.8wt%, the seaweed was digested by 72.6%, 89.1%, and 58.5% for kombu, wakame, and
kurome, respectively. By enzyme digestion, the amounts of neutral sugar were enhanced. A seaweed powder from
nori, which included large quantities of protein, had the best fertilizer effect for the growth of leeks. The same
effects were subsequently achieved with the use of kurome and kombu.
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=7 b T, EEOZRMEE) 2] 28 E 2T, REEH
DAL & OKELEWEIROES HEADKE D= D
LR 72 5 AR OIEHEIC L D IR B OB %
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RIBONEEEFFC (XP-415), 72 & ONCHIFARRE %
WEOT VX g E RS b, BREL S DEEERD (7
NEVEBEY)T—ES) ZRELL. ZNLOEHEFA—-D
(FHEeraTsyr 28 oK, EWMEERSIOEHE
PHZA L NCERBERITR 1O LBV TH D.

MAKIZAHE R A A THTED pH & 725 L 2 I LT
YRIE 200ml 12, By F—IN (WEEEvRaoA X—
MKCM-3) TR L (LUF, —JRAEEHET) Licv =y
THERE O\ AKRIB NI B TR/ 10.0g 2Nz 7.
WIT, FIEHEO R\ WEERA 2 RIRT 272012, Fx O
FHNZIREITKT L 0.2 wt%, 0.4 wt%, 0.8 wth& 725 X9
WCHM L, TEIRA R (BRI eE T 6 MBI L b
RIS ST, B, BE#EDIX, TIHERZITo2EZ 5D
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7o RO 75°C T 30 IR RIE 21T\, 0B G
DI E 11,800 X gl (g=mrw? m XK FEE[S T
L7, v i DO R B 15O R E T o MR (em],
o [ZEHEO A [rpm]), 30 43) 12XV B HEL7-.
FESEALER 2P > TR I % < & F T DMl RE 2 5
B, MIaFRE R, SR C o2 EER Lo’
EFETHMENDINOMREHED 120, DR G2l
Bt D BIE) O (77U v 7 A, L a i ¢/100g IKIR)
TRITITHEE G (SHEMLIR ATE) THIELZ. &
iRk AU L0 B L7z 4R (%) =100(S-Di) /S. = Z
T, SITEFRAFC oy R & (g), Di I3WFERLE
SR % 13 04y B CIalR U BUARS W28 S B 72t O T 5
BirER(g) ThHD.
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ML=y ha— oW T b REBEOEE 21T > 7=, pH
% 5.5 IR L7ZiATR 200ml 12, BEEB% 0.8 wt%, B
FD% 0.1 wt%iRIL, MR (—XAHE) L 10.0g O
~ay7, Uh A (Undaria pinnatifida) DA N T, 7
v X (Fcklonia kurome, HLEHVER Y 7o X = % X
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Tk HF—8, FrarIg—=8, Zofh
B LTt 50 5 Trichod /
richoderma reesel )7 —F* D
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b TIOLE PR i 6 Sphingobacterium )7 —t*
V7 —¥S multivorum

& — A [12] L=k oD 22 F i EiE e
(47°C) C 6 FREREBEE L7 S HEERLE LT, Kt 75°C
T 30 SRIEER TG 24TV, LB X0 B SEEL,

2.2.1 LRIBRD FETHIREOWE ZIT o 1. SRt o
HOPERE B & BE S ORIE L, LA 07k TR EOS /Tl
JE L7z, pH % 5.5 IZFH%E L7-IIK 10ml 12, EIENDE
MK 1. 0g, BEEBO.8wt%, MEEDO. lwt%EIRML

TEHIRME S (47°C) Co RS L2 0s DEERLBE L7z, X
Jtk 100°C T 3 oy MIEER G 21TV, m DBl L v Big
iRl TNV a—REEHEYELE L CT v Ae Uk
(630nm) THIMHEELY, FRIEBITHEEHZ AW CREEL
TE L. BERAUERIT 2 BIFEM L, DL RO,
BT, BERALERRI ORI OB 2 L P IMEE (=2
BSEIFEREE DIAPHOTO) 7213 ERME FIHEMKE (AA
-+ 5310-LV) TT-7-.

2. 3 MRBEOHEAEGER

ZHEOMARMEEEF L OB R & WA KRR (e E
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HAEELE LTl X AT FIETHIIE L, R X OERICHT
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HEESRBOCA, Pb, Cr FEITHRH I o7, Sr KR
HENR, V%, 7T AFITIE IR T4 E LTCa,
Br lZIRWNT S, As BEENTWA[13] 2 &b REEIX 72
WEBZHND. JRALATOWETIZE Tz As 133
BLTWZ EnD, JKIETERLZL O LHER I NT-.

# 3 EHRREOEOE X AR (massh)

Jr OBA | raRX |ward

C 5. 88 5. 89 6.91
Na 10.4 10.7 6. 55
Mg 2.99 6. 55 2.95
Al 0.036 ND 0.021
Si 0.11 0. 056 0. 054
p 0. 58 0. 89 0.29

1.73 7.61 2.45
K 21.0 12.3 25.3
Ca 3. 77 7. 36 3. 56
Fe 0.04 0. 056 ND
Zn ND 0.012 ND
As 0. 006 0. 007 ND
Cu ND ND ND
Mn ND ND ND
Cd ND ND ND
Pb ND ND ND
Sn ND ND ND
Cr ND ND ND
Se ND ND ND
Sr 0.18 0.41 0.11
Cl 25.6 4.61 24.6
Br 0.07 0.19 0. 36
I ND 0. 31 0. 66
0 27.7 43.10 26. 2

ND : fHFRFLLUT

B~ a7 &7 v AORERKOMHER &5 -8k 0 3R
DOFERZF 47T, I RIEBIH~ 2 > 7 I3 KIRE
20CLL LIz B L kNN Z 2B BN SR 5 » H TR
HT 2 (BEA) 700, FIfLE~ 27 Lk L TR
/2, BREEIT 1/6 FREE LKL, ORI T0% CThH - 72

PLEORER LY, UM CHRM S 2 REIC O\ T
EREM & L TESBEP X OWME OIS TORBE T8
<, BBV FHEE~OFHNAREEEZ DILD. EEEICE
W~ a7 EERTDE, ROENIOW 2270 EORE

ITEECTH T2,

F 4 EHEHEEEOMER & 5 RS R

PR a7V a7 ? Vaw
TN (mm) 11.2 18.8 7.8
R
10.2 63. 4 6.2
(N/mm?)
EX (mm) 0.78 1.6 2
aEARE (%) 78 73 88
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KAL) 60. 0g (RIEMEDE L v — 2, KO T VX R,
Taf By, TITT Uk EORYHER R 31.3g), /K
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DT EDRHLNTWND Z D, T H O (IR, 2%,
#) MOEEEMHZLiE, varThofhHWE 2
WeFHT2 LTEETHD. TIT, HHIOHE SR
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WB EHEE SN D, R T ORTEHIS L OB OEIS
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TRARB ISR B TR L~ 2 v 7 DX B L O Ok
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HEE(ue)

X1 #BiE~ =227 1mg FOEABI OIS (100°C, 24 FEfE, A : KELEEPE, B @ MR,
a: T b XX E, e vnr g, d: Ta—R)

K5 BRANCELD~ = T OREFLBAER (ROSKFH 6 FEfH)

HLER L R R i v
[EES R 15 =
() (%) (%) (%)
A (BLL—2R) 4.0 0 34.8 2.0
4.0 0.2 36.3 2.2

50
4.0 0.4 39.7 2.2
4.0 0.8 44. 2 2.3
B (XP—425) 5.0 0 39.9 2.0
5.0 0.2 43.7 2.5

50
5.0 0.4 44. 4 2.9
5.0 0.8 45.3 3.3
C (XP—415) 3.0 0 36.7 2.0
3.0 0.2 38.9 2.5

55
3.0 0.4 39.5 2.8
3.0 0.8 42.4 3.2

D (7/L¥ g

45 6.0 0.1 60. 6 3.5

)7 —FS)
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3. 2. 1 varvIicxadsEEENE

F 5 IR ORERZ R BERZIRML T o
v hr— A Owar TER TR 315D EEE 5 2,
FESEALFR D 7= 3 (2 FHHL L 7= pH AN 5. 0 1305 Tt b KA
ROBETHL TV, BERA (BLL—RTTk), B
#B (XP-425), BEEC (XP-415) TIIBEEORMESL
W ONTHMERE L R 5Bm %R L, 0. 8wthE TD
WINZ X B RRITEL T 43. % Th o 7. BB L 72
ORIE TR OFERE 1, BERA CIIREZM L CbIgEAY
AR s T2, SR BB K OWES C T L 72 iR ©
EERRINES T IZoN TR b BN L Tz, =

DEEFROR T, BEBBIUOBMECHEWIEEL 527

EBIIENLT —V%, BECIE, 7rT7 7 —EEEKE
TOBAMETHD Z &0, MIREEICFEET 28 e —
ARWEL R B BKESNIETER I L o> ThofE sz b o
LHEEEEND.

PLEIRAR7 K91, ZFEOBRAFE T, =2 hr—
AT 5~ 10%D RO LABFED b, SR O

PEISEE QEERE N L2 & DS NH S IEVEZ R L
To. ZAUE, —IRUEBCRAEZMMAIL L2 Lick v
bR 2, B REER PR IMERTEZZ L2k D
EEZLND.

—J7, BEED (TAXUB®Y 7 —ES) 12X HEEEE
TUE, 0. lwt%D A BEIRINIT B 60. 6%D @ WA fEENE B
7. MOBER D 0. 2wt & el L7234, 59 20%D 53 fif
REFRLIVEOEELZ 5272, 2k, avy7oXEE
Bo CO DA E SO T VX U BRAEEDIC LY
Borbans Z &, L& ofManiEsL, ~I&
a—ADIKIIRIC L DAL AT D L SN
D.

F 5 THROE - T- " HOBEZEB (XP-425, HINE
0.8%) BLUOEEED (T/AX Y 7—ES, sINE 0. 1%)
DEER I O EBCIRE & BB D T HE 4, FERAIAR
Wimo =z hr—)L (pH=5.0, 50°C, 6 FFfLE) & &b
K 212" L7z, 2 ba—LTliE, ~a 73 H0H
WA= FOFFET, WLITIEEAERD LRIRNo T,

X2 Fhfi~ oy 7 ORI LD MR

(1 :z2> bhue—v (BEREREN), I (a) : BB (0. 8%EsIN XP-425), 1T (b) : FEED (0. 1%
W7 XY 7—ES), M : O (@)BIZO (b) OEW S EES)
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3. 2. 2 ZHEOEZRFIOGANE

WA L=~ ar T, UBAXABT, 7 a*OEE
B 10. 0g % pH=5.5, SUSIRE ATCOLEM T, BER
BO. 8wthis L OEEE DO. 1wthZ R L C 6 W LR
L7t OFERIKAE & BBk O FEAZ X 31T, HffE,
BERE, MR A E 6 ITTRT. TR L ETIE, 250 1%
WCFR L72 B3E 0. 6ml I2 7 > A2 & U 3R3E 3ml 2N 2, FTiE
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DIFE TG S, 630nm DI IEEE & K% DR EN B H
PR A HE LTz,

“FOE#EB, DEFHTHAZ LK, v her—
LHEELT, ~ar 7 TlE6.6 5D T72.6%ET, THAT
X750 89. 1%F T, 7 & A TIL 27 {50 58. 5% E THAEA
A, ZOEMHETHFICRIEB L ON—X MEE® 5 Z
ENARE Ch oo, R OBEE X2y ha— L L g L
T, AT T2.84%, UBAT22F, 78 AT2 4R
MU TV e, BERAETART 5 fdiEE (V12— 2R
JEHE) 1%, DA ATy ha—A0R 124E, ~a 7
TRI19%, 7 v A TR A5 FHIN L Tz,

I
I
(1) 2) (3)
3 YR OBREEAIOF BRI X AR

(T : EEoTHES, T OGO EHRCIRRE,

WUBA, @2zwuR, G)~v=arT (LM :

BEZ R o b — L, 0] BEEALERRE))
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4 TR BRI O E N TN OO KX S %,
HoARIREE (B FEAMSD) FoImREE CRRBEss) <
Bl LI RO — &2 HIR T 5. BRI DRk DK
T XL, var 7 (REREE - AT 400~700 pm, L
% 10~100 um), U A A (HEERIKRE : ALBERT 50X 100 wm,
WLERT% 20X 20 pm, {RIEIREE @ JLERRT 200X 250 pm, ALEE
% 20X40um), 7 v A (JRiEREE « ALBRRT 200 X 250 1 m,
PR 20X40 um) ThH Y, MrvMEENTND Z Lo
2. — RIS ORI R & BP9 5 2 & THREDS &
DiUMEE R, Bk E =R MEOETAMR TE 2. U

HAFT TR a R L LTRSS, LB
BTDORE EBEIT/NEN o172, BiR U T2k, P,
HPERED AR ER VT b EWZ &R bo .
PLEO#ER L, MEBRCH D —IRLE L, E{b3E
HFETH L ZMOBROMHICL Y, R (B %
WALBEION—RA METHZ ERARETH -T2, ZDHE
b L, WEOFEUANOE Ay (EBIEEME)
DONTHEIRITHIET 5 2 L0, MERMN A EL 2 &
72 < FEm WA MARS T & HIARL17] & L CHgie 2 FIIE
THZENFRREEZBND.

6  EEFEAIDTIC X DR O RS LS
(pH=5. 5, FSEFE 47°C, FOUSHER] 6 BERE)

_— PSR ALER SRR BERE Y b Y
(RINE, wt%) (%) (%) (mg)
~ays 0 11.0 2.2 1.2
B (0.8%) +D (0.1%) 72.6 6.1 15.0
U g A 0 12.7 4.7 1.1
B(0.8%) +D (0. 1%) 89. 1 10.1 21.1
VA= 0 2.2 2.0 3.3
B (0.8%) +D (0. 1%) 58.5 4.9 15.0

D 7V RE

2) TrAuik (Fva— AR, W 1g Y720 O mg &)

400~700 2 m

10~100 u m

X 4

50X 100 u m

—URALERE & SR OF HALBR AT O sk D 22k
(A v =3 7iREREE,

B : Ul ARHRIREE)



184 : 3.6mX0.7m, RAERX : FEifll v A—G
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EMEDA—G

5 HEhE - FEATERER X 6 KON I B & INHERF DO TR

800

700 r

600 - + —I—

500 -

+(3[EINFE) /g

400

300 -

200 —

FAXSKREE

100 [

A B C

&R

D B+A C+A D+A
AERX

6 WEEERN R « AR DOTRA X1 B i AR iR B 5
(A:WAK, B:zvaA, C: VU, D:~var7, [WHEEXXLAEREEST, N=3)

3. 3 MKRBEDHEERER

512 A — GHEIERER X O T %, [ 6 IZHRR ¥ 5 KD
EIEF (3EUEDFY) OfERERT. G I3 T
B 38¢ 775 400-600g £ THEE LTV, X5 DL
BEDIRA X DOIIRITITE LW EF R O N2 o T2, HE
OEWERIZE, ROBEN LD > T, A KR & bk
T5 L, KEEED 2 U RNE VIR EA R L, KO TR
Horsux, ~ar7OIETH- . BEEEOELEE
JR & S35 LR R3S bie. LEOWE E—E
\ZHE 2 D72 DI FE i L7 THA R L W & DR A i I 5k
IZBWTYH, IERXOARICK L CRIEOME A 2R LTz,

AFRBRIZML U7 YE#E 100g H720 O X R BB LUK 72
DONC PR DR () 1E, 2, g/ U (41.4, 2.4,
0.7, <=7 (8.4, 5.2, 0.2) ThHv[10], /VHiZ
X2 RN B EEEZLS GENTNDL I E0vb, TERF
Wxt U CIXERTAA IR E U CRICHIR D B D & HEsE
iz,

4. FLHEEE
JURYEIER I B 1 2 R B ORI Z B & L CEEAER
SNTUIRA (AAT), /raRX, ~ar7TuxFMLELT



http://bigjohn.fukui-nct.ac.jp

FIRAT 5720, TOREEZI O L. HBIEHEREL, &
AESBEEL I OMEOB A CRBEIT AR, RAFEME L
THWDZ EBNARE LMW SNz, S TR S -~
LT O, WEE, REOWTINOELLTE, PR
TRV 7 a—AOEITHNL 401 (varTHE
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