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Abstract

Solieria pacifica is a warm temperate red alga with fleshy thalli, harvested in southern Japan.
When this alga was cultured in a tank (100 | in volume) with running Toyama Bay deep seawater
(DSW) warmed up to 14C after pipelined from a depth of 397 m at Nyuuzen, a 26-fold in fresh
weight was obtained in 130 days. During culture in DSW, thallus color of S. pacifica was kept
red while wild thalli in nature turned yellow from late spring to summer. To examine the factor
responsible for red color retention, further culture experiment was designed using four types
of enriched seawater: modified Grund Media without NaNO; (MGM-N), without Na,HPO, -
12H,0 (MGM-P), without NaNO; and Na,HPO,-12H,0 (MGM-NP) and with 1/10 concentrations
of NaNO; and Na,HPO,-12H,0 (MGM*1/10NP). Yellowed thalli (ca. 12 g/thallus) were cultured
in separate flasks (300 ml in volume, n=3/medium, weekly exchange of medium) in an incubator
with the following conditions: 20C, 14L : 10D and 30-40 pmol photons m™? s™ for 34 days. Thallus
color was evaluated with the naked-eye, measurement of L* a* b* values using colorimeter (CR-
400, Konica Minolta) and quantification of chlorophyll @ (Chl @) and phycoerythrin (PE) using
photospectrometer (U-3310, Hitachi). Results showed thalli turned yellow in MGM-N after 28
days but kept more or less deepened red in MGM-P, MGM-NP and MGM*1/10NP. These color
changes were supported by the increase of L* value (lightness) as well as decrease of a* value
(degree of redness). Chl @ and PE significantly increased with MGM-P (and MGM*1/10NP in
PE) but decreased with MGM-N and MGM-NP, showing that the presence of nitrogen improved
thallus color. Warmed DSW will be an ideal tool not only to enhance the stock but also to keep or
improve the thallus color of Solieria pacifica.
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130 B, RAXTHRAREELZITo7. B, 20O
MiRxCld, RBEBASTKIN TRV D, KE
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@ Na,HPO, - 12H,0 % B\» 72 MGM @ hnifEAK (LA
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V7: MGM i&hniEAK (LLF, MGM-NP), ® NaNO,
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Table 1. Four types of media modified from Grund
Medium (McLachlan, 1973) for the culture experi-
ments of Solieria pacifica in the laboratory

Medium Precipitation
MGM-N Free from NaNQO,
MGM-P Free from Na,HPQO,
MGM-NP Free from NaNQO; and Na,H PO,
MGM*1/10NP  NaNO; and Na,H PO, at 1/10

concentration
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Fig. 1. Growth of Solieria pacifica culture in a tank

with running deep seawater warmed up to 14T
after pumped from a depth of 397 m at Nyuzen in
Toyama Bay.
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0.7 #, MGM-P T 062 % T4 L7z, MGM-N
CTHREHMS, 28HB20FEICE LY (F=
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HE»LAEIIE LD, REROBEMARE S N7,
MGMI/IONP I2BWTHFEENROOL N (F=
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Solieria pacifica; Above: natural habit at the sampling site off Okinoshima, Tateyama, in April (a) and June

(b). Below: cultured thalli in tank with running deep seawater after 130 days (c) and those in flasks with four
types of enriched seawater (modified Grund media, MGM-N, MGM-P, MGM-NP and MGM*1/10NP from left)

after 34 days (d).

20

10

o s 16 21 28 34
days

Fig. 3. Changes of L* value (lightness indicated by

a colorimeter, n# =3) in Solieria pacifica cultured
in four types of enriched seawater (See Table 1).
Differences were significant among values with
different letters after 34 days (p < 0.05).

Solid diamond; MGM-N, solid square; MGM-P, solid
triangle;: MGM-NP. solid cross; MGM*1/10NP.
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4. Changes of a* value (degree between blue and
red indicated by a colorimeter, # = 3) in Solieria
pacifica cultured in four types of enriched sea-
waters (modified Grund media). Differences were
significant among values with different letters
after 34 days (p < 0.05).

Solid diamond; MGM-N, solid square; MGM-P. solid
triangle; MGM-NP, solid cross; MGM*1/10NP.
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Fig. 5. Changes of b® value (degree between green
and yellow indicated by a colorimeter, » =3) in
Solieria pacifica cultured in four types of enriched
seawater modified Grund Medium. No differences
were significant among the culture media after 34
days (p > 0.05).

Solid diamond; MGM-N, solid square; MGM-P, solid
triangle; MGM-NP, solid cross; MGM*1/10NP.

EEECAEIE, 7.

BEERABAEEEM HEZOPEE % Fig. 7125
L7:. PE &3, 5% 34 H%I212 MGM-N, MGM-P,
MGM-NP, MGM*1/10NP D2, ZNnZNITCOEE
D 071E, 4115, 1015, 184&L %), MGM-N T4
L, MGM-NP TI3Z&1tA%7% {, MGM-P &£ MGM*1/
1I0NP T L 7-. FEAM EITo 72458, HBER
DMFEIXAEET (F=6435 p <005), Duncan ®
SEIEIZ L NE, MGM-P & ZDOROREEE & O
MICEEZN D), BEXRERLLELMGMP T
RETDEPEVELS DI EVHENPDLNT.

8

a
b
50 1
40 -
C
30 -
C
20 A
10
0 T T T

MGM-N MGM-P MGM-NP MGM*1/10NP

8

Chl a (ug g dry weight)

Fig. 6. Chlorophyll a level of Solieria pacifica (n = 3)
before (white bars) and after 34 days culture in
four types of enriched seawater (modified Grund
media) (shaded bars). Differences were significant
among values with different letters (p < 0.05).
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Fig. 7. Phycoerythrin level of Solieria pacifica (n = 3)
before (white bars) and after 34 days culture in
four types of enriched seawater (modified Grund
media) (shaded bars). Differences were significant
among values with different letters (p < 0.05).
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