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Fig. 1 FT-IR spectra of polysaccharides of nori
Porhyra.
Solid line: alkali treatment, dotted line: non
alkali treatment.
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Fig. 2 FT-IR spectra of agar samples.
Solid line: nori Porhyra, broken line:
makusa Gelidium, dotted line: ogonori
Gracilaria.
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Fig. 3 Relatioships between yield of polysaccharides and extraction
time for nori Porhyra treated with 2.0 mol/dm® NaOH.
A :at 60C for 3h, O :at80C for 3h, @ :at80C for 6 h,
[ :at 95C for 3h, M : at 95°C for 6 h.
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Fig. 4 Relationships between jelly strength and con-
centration polysaccharides (nori agar). The
polysaccharides was prepared by extraction
with water at 95°C for 16h after treatment of
mori Porphyra with 2.0 mol/dm® NaOH at
95°C for3h.
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Table 1 Jelly strength of polysaccharides (nori agar)

Concentration of  Temp.(°C) 60 80 95

NaOH (mol-dm™®) Time (h) 3 6 3 6 3 6
0.5 240 1,150 1,350
2.0 280 560 500 1,020 900
5.0 310 370 1,000 1,100 940

Polysaccharides (nori agar) obtained from nori Porphyra by alkali treat-

ment.
Unit of jelly strength : g+ cm™

Concentration of polysaccharides : 1.5%

Jelly strength more than 1,100g *+ cm

a calibration curve.

/em? £ &3, Table 1 OFEHIZ, VIO DH
&G THo N VERLTIREROE Y —i#
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Fig.5 1213/ VEROPNEB L 20X Y —i&
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was obtained by extrapolation of
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Fig. 5 Relationships between yield and jelly strength and polysaccharides
(nori agar) as a function of extraction time.
[ : yield in case of treatment with 0.5 mol/dm® NaOH at 95C
for 3h, M :yield in case of treatment with 5.0 mol/dm® NaOH
at 60°C for 3 h. Closed bar: jelly strength of agar in concentration
of 0.75% treated with 0.5 mol/dm*® NaOH at 95C for 3 h, opened
bar: jelly strength of agar in concentration of 0.75% treated with
0.5 mol/dm® NaOH at 60°C for 3 h.
Table 2 Jelly strength of polysaccharides (nori agar)
Extraction time (h) 1 2 3 4
Jelly strength (g+cm™2) 1,350 1,000 750 310

Polysaccharides (nori agar) were extracted with water at 120°C from nori
Porphyra by alkali treatment with 2.0mol + dm™ NaOH at 80°C for 2h.
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Table 3 Relative viscosity of polysaccharides (nori agar)

Concentration of  Temp.(C) 60 80 9%

NaOH (mol-dm™) Time (h) 3 6 3 6 3 6
0.5 1.51 3.00 4.%4
2.0 1.85 2:13 2.1 2.50 2.30
5.0 1.77  2.02 2.61 2.9 2.30

Polysaccharides were obtained from nori Porphyra by alkali treatment.
Concentration of polysaccharides : 0.5%

Table 4 Dependence of galation point and melting point on jelly strength of
polysaccharides (nori agar)

Jellystrength (g+cm™) 280 310 560 1,020 1,150
Galation point (°C) 34.0 34.5 36.6 38.6 42.2
Melting point (°C) 83 85 88 91 98

Polysaccharides (nori agar) were obtained from nori Porphyra by alkali

treatment

Table 5 Viable cell count on agar culture medium

Species —__Medium __
Test Control

Pseudomonas fluorescens 5.8%10° 6.0x10°
Escherichia coli 6.0x10° 5.4%10°
Staphylococcus aureus 3.9%x10° 3.7%x10°
Vibrio parahaemolyticus 5.3%x10° 5.2x10°

7Y, AN7Y, O+ T /) OFERER,
FRTCKE AR RREL T R N % Al e
ENTEREOEBERLID, by )T LA
EHOCTEREDA A > > idER 0.1 & U TR
BHEORE 2T, —F, —8MOA T/ VIcD
TIdA A 258 0 DFEHEIC b fRb & T ET TER



7 /) DERRSEFOMME £ FIM 85

HEHOMMREZ RS 0o, Zhicown
TR FIEES L UH TR L OMFED» S b T 5,
Fig.6 1o 3 & 512, BFEREW & EITHE L
EEOMR (Huggins 7o v b) 2L WEGENEE
R L7:DT, Huggins DRI Lzds > THEE
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REERE R P o L—8OA T/ VIcDOnTH,
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Table 6 Molecular parameters of agar in 0.1M potassium chloride at 65°C

[#]

Origin of agar

(100cm® * g™)

K Mux10® A:x10° M./M

(mol-cm®+g™*)

Makusa  Gelidium amansii 2.44
Obakusa Pterocladia capillacea 2.78
Ogonori 1 Gracilaria verrucosa 4.19
Ogonori 2 Gracilaria verrucosa 2.53
Ogonori 3 Gracilaria verrucosa 1.04
Ogonori 4 Gracilaria verrucosa 0.748
Amanori  Porphyra yezoensis* 3.90

1.01 1.90 4.84 1.1
0.51 1.03 4.22 1.7
0.71 1.92 5.42 1.7
0.56 0.764 0.0612 1.9
0.28 0.320 3.38 1.9
0.00 0.258 0.381 1.9
0.55 1.82 2.47 1.9

*Agar of amanori was obtained by treatment with 2.0mol + dm™ of NaOH at

95°C for 3h.
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Fig. 6 Relatioships between reduced viscosity and

concentration of agar samples in 0.1 mol/
dm® KCl solutions at 65C.
@ : ogonori Gracilaria (a-ogonori 1,
b-ogonori 2, c-ogonori 3, d-ogonori
4), M : obakusa Pterocladia, @ :
makusa Gelidium.
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Fig. 7 Relationships between reciplocal of apparent

weight average molecular weight and concen-
tration of agar samples in 0.1 mol/dm® KCI
solutions at 65C.
@ : ogonori Gracilaria (a-ogonori 1,
b-ogonori 2, c-ogonori 3, d-ogonori
4), B : obakusa Pterocladia, @ :
makusa Gelidium.
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Utilization and Characterization of Agar and Agar-like

Polysaccharides from Amanori Porphyra, Rodophyta

Hiroo Ogawa (Department of Food Science and Technology, Tokyo University of Fisheries)

In order to develop a new use of hoshi nori (dried amaori Porphyra yezoensis, Rodo-
phyta) in poor gpuality, some properties of agar-like polysaccharides named “nori agar”
and common agars from makusa Gelidium amansii, obakusa Pterocladia capillacea and
ogonori Gracilaria verrucosa were investigated by way of bacterial cultivation and hydro-
dynamic measurements.

Nori agar was prepared by alkali treatment with NaOH as a function of tempera-
ture, time and concentrations. An infrared analysis with a FT-IR spectrophotometer was
employed for identification of these agars. IR spectra of the nori agar coincided with
that of the common agars. Yield of nori agar was affected by temperature more than
the treatment time. The lower temperature, the more yield: 16% at 60°C and 10% at95'C
in 2.0 mol/dm® NaOH. However, higher jelly strength at 1.5% of the concentration was
obtained at the condition of high temperature and high alkali concentration, e.g., 1,350 g/
cm? of jelly strength at 95C and 240 g /cm? at 80°C in 0.5mol/dm® NaOH, 1,100 g /cm®
at 80°C in 5.0mol/dm® NaOH, but on the contrary decreased at intenser conditions.

Possibility for use as an agar culture medium was examined for the nori agar. Atta-
ched bacteria of fishery products and four sitotoxic bacteria were use for the medium test.
No difference in the medium between nori agar and standard one could be observed for
the medium test. The authors have gained confidence that nori agar was of good service
for the medium because of the sufficient jelly strength and the minor syneresis water.

Intrinsic viscosity, (7] and weight average molecular weight, M. were obtained from
aqueous KCI solutions with ionic strength of 0.1 at highly temperature of 65C by viscosity
measurements using an Ubbelohde dilution viscometer and sedimentation equilibrium
measurements, respectively. (1) and M. of nori agar molecule were 3.90 (100cm®/g) and
1.82x10° which was larger than that of Gelidium, 2.24 (100cm®/g) and 1.31x10°,
respectivery. A plot of log (1) vs. log Mw gave a straight line: (1) =8.75X107*M"®,
Exponential 0.68 near to 0.8 of Gaussian in a good solvent suggested that agar molecules
were in a flexible structure. Each agar had its own distribution of molecular weight from
1.1 to 2.9 indicated by M./My. The wide distribution suggested the cleavage of agar

molecules in an alkali treatment.



