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Fffects of a Commercial Activating Treatment Agent
on Cultured Porphyra yezoensis thalli

Sung-Woo Park and Dae-hyun Kim

Department of Aquatic life Medicine, Kunsan National University, Kunsan, 573-701, Korea

The use of activating treatment agent (formerly acid treatment agent) has been an effective strategy to remove
deleterious epibiont organisms such as diatoms and green seaweeds, and it has greatly contributed to increase in
Porphyra production. Although many manufacturers supply many kinds of activating treatment agent with different
components in these days, no report about their effects on Porphyra culture was found.

In this paper, effects of a commercial activating treatment agent were evaluated for practical use in Porphyra
culture. No difference was found in dead cell ratios(%) of Porphyra yezoensis thalli between treated and control
groups. However, dead cell ratios of Monostroma nitidum thalli were increased from 0~4.6% to 99.0~100% after
the treatment. Bathing Porphyra thalli in activating treatment agent resulted in a great decrease in epiphytic bacterial
number attached to the thalli from 10°~10" cells/g to 0~10 cells/g but did not change the colour of the thalli.
These results suggest that bathing Porphyra thalli in activating treatment agent could be a promising strategy to
remove green algae, diatoms and bacteria.

Key words . Porphyra yezoensis, Activating treatment agent, Dead cell ratio
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Table 1. Components of activating treatment agent used
in present study*

Components Units Contents Components Units Contents

pH (1% wh) - 1.8 Total phosphors % ~ ND
Citric acid %  15.8 Arsenic (As)mg L ND
Clr % 841 Cadmum (Cdmg L ND

SO& %  ND™ Mercury (Hg)mgL  ND
NOy % ND Lead (Pb) mgL ND
Total

. % 002 Chromum(Cr)mg L ND
nitrogen

“Results from an institute authorized to analyze the components
of activating treatment agent for cultured Porphyra.
“ND: Not detected.
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Fig. 1. Microscopic morphology of Porphyra yezoensis thallus
after bathing in 100-fold diluted activating treatment agent.
A-B: Control. Fresh preparation (A) and stained thallus (B).
C-D: Thalli treated for 1 min (C) and 3 min (D), followed
by staining with erythrosine B. Bar=20 (m

Fig. 2. Microscopic morphology of Monostroma nitidum
thallus after bathing in 100-fold diluted activating treatment
agent. A-B: Control. Fresh preparation (A) and stained thallus
(B). C-D: Thalli treated for 1 min (C) and 3 min (D) followed
by staining with erythrosine B. Bar=20 m
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Table 2. Dead cell ratio (%) of Porphyra yezonensis and Monostroma nitidum thalli bathed in different concentrations

of activating treatment agent in vitro

Dead cell ratio after treatment

1 min 3 min
Treatment - .
P. yezoensis thalli » P. yezoensis thalli »
M. nitidum M. nitidum
Young Adult Young Adult
Control 1.6£1.6 0.5£0.8 0 1.6£1.6 0.5£0.8 0
40-fold diluted  69.7+7.1 100 100 81.7+7.2 100 100
50-fold diluted — 44.3+3.1 100 100 69.5+4.3 100 100
80-fold diluted  29.0+4.0 95.8£6.6 98.0+2.4 60.8+3.6 100 100
100-fold diluted 23.3+£2.4 48.0+£9.3 94.8+3.8 41.7£5.4 58.246.1 97.8+1.2
150-fold diluted ~ 2.0£0.9 0.5£0.5 90.1+6.4 10.7£3.7 2.840.8 97.2+1.2
200-fold diluted 1.5£1.0 0.3£0.5 93.5£7.3 42£1.5 0.7£0.8 97.243.5
10 Table 3. Dead cell ratio (%) of Porphyra yezoensis and
+ 1/80 $ $ Monostroma nitidum thalli after bathing in activating
g o=l : : treatment agent
+1/150 .
6 i , Dead cell ratio (%)
3 t‘i / Date P. yezoensis M. nitidum
! Lot Before After  Before After
PR SRS 1L ‘11. Oct.  2.0+1.7  2.1£1.7 NA' NA
""""" Nov. 142465 6.0£2.8 0 100
0
0 5 10 15 20 25 30 35 Dec. 17.6+4.6 15010 4.6+4.2 100
Added volume (mg) of 0.1 N NaOH/100 mg ‘12, Jan. 114426 9.0£2.6  1.6+2.0 100
Fig, 3. Neutralization fitration curves for 80-, 100-and 150-fold Feb. 4840 5831 22833 998404
diluted activating treatment agents with filtered sea water. May 42424 52440 14422 99.0+2.2
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6w, Kawamura and Kusuda (1993)2- Ariake3f|of| 4]
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Table 4. Removing rate(%) of diatoms from Porphyra
vezoensis thalli after bathing in activating treatment agent

No of diatoms per

Date microscopic field Removing
rate(%)
Before After
2011 Oct. 3.0£2.8 1.0 66.7
Nov. 266+412.6  38.6+15.7 61.4
Dec. 15.2£15.0 5.8£7.9 61.8
2012 Jan. 56.2+57.8 11.6+8.7 79.5
Feb.  230.2£137.8 6.4£6.5 97.2
May 0.0£5.7 4,0+5.5 333

Table 5. Changes in the viable bacterial cells attached on
Porphyra yezoensis thalli after bathing in activating treatment agent

Viable cells (cells/g of thallus)

Date
Before After
2011 Oct. 1.1 x 101 13 x 10
Nov. 1.0 x 10° 8
Dec. 53 x 104 NG*
2012 Jan. 1.7 x 10° 4.0 x 104
Feb. 59 x 10 32 x 104
May 33 x 10° NG
“No growth.
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Table 6. L and a* values of Porphyra yezoensis thalli after
bathing in activating treatment agent

L* value a” value
Before After Before After

2011 Oct. 9.08+144 104242.55 -2.20+1.04 -0.90+1.81
Nov. 1284145 11.86+048 -0.14£0.84 -0.15+0.84
Dec. 706+131 5.01£2.17 0.43£1.82 0.29+1.35

2012 Jan. 1245210 7.87+2.25 -0.23+4.17 -0.87+1.46
Feb. 990394 14.65+234 -4.03£2.48 0.83+3.92
May 237HL7] 21.71£2.50 -2.48+2.40 -0.63+1.04

* 1" and a" values mean the lightness and saturation,
respectively.

Date
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