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Study on the Growth and Survival Rate of Capsulated Microalgae and Macroalgae Zoospores'*
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ABSTRACT

The purpose of this study was to improve growth and survival rate of marine microalgae and macroalga
zoospores using with eco-friendly capsulation materials. The capsulation materials were chosen an alginic acid
which extracted from marine brown algae combining with starch and calcium chloride. The capsulated
microalgae, Nannochloropsis salina and macroalga zoospores, Ulva australis were evaluated with growth and
survival rate. When the mixed ratio of alginic acid was less than 50%, capsule formation was not performed.
When the ratio of 50% alginic acid and 50% starch, the microalgae was shown the highest growth and survival
rate increasing up to 8.74x 10°cells mL™" while 100% of alginic acid was the lowest rate up to 4.92x 10°cells mL™.
The increasing starch ratio improved to their growth and survival rate, however decreasing alginic acid make
physical capsule formation weaken. By applying on a surface of artificial reef, capsulated algal zoospores were
germinated 99 individuals cm™ . This attempt will be provided to basic core technology for marine afforestation
in coastal area.
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Table 1. Mixture ratio of alginic acid and starch in
weight(g) for capsulation

Mixture ratio

Starch : Alginic acid

Weight : Weight  10:0 8:2 5:5 2:8 0:10
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Table 2. Culture system of capsulation of microalgae
Nannochloropsis salina

Environment Condition

1

Light intensity 55 umol m™’s”

Temperature 25 C
Photoperiod 12:12h L:D (Light:Dark)
pH 75
Salinity 32 psu
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Figure 1. Chlorophyll a content of capsulated
microalgae with different ratio
*one-way ANOVA, tukey's test(p<0.05)
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Figure 2. Chlorophyll b content of capsulated microalgae
with different ratio

Table 3. Capsule formation and growth rate of microalgae,
different ratio between starch and alginic acid
(unit : cells mL™)

Starch : Alginic acid mixture ratio(w/w)
10:0 8:2 5:5 2:8 0:10

Capsule

. X o [¢] (e}
formation

Gowth rate - - 8.74x10° 6.13x10° 4.92x10°

A uA xR oo Y2E&S 2457 Y8 A
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etk FAE 5o N salina®] WA ¢ =L
214k2] H]&o] 5:501 AL 8.74x10° cells mL ™", 2:82
= 6.13x10° cells mL™', 0:102 wx 4.92x10° cells
mL 2 UEpgth d71Abt 238 gt vlg) Hdah o
714ko] 23 muto A w27 A7t oF 28 A
UEPTh 954 g, bE ST ATofAM = 5L 114k
559 0 GEA g 1.23140.12 ug mL7, g4
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0:10d o =4 g 0.704+0.21 ug mL™', =2 b
0.229+0.05 ug mL 'O 2 et g2 4 o9} h BE =1t
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Figure 3. Germination of capsulated marcoalga spore
observed by optical microscopea(a : X100 of
Ulva australis thallus, b, ¢ : X400 of Ulva
australis thallus)
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Figure 4. Chlorophyll a content of macroalga spore
capsulated with different mixture ratio
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Figure 5. Chlorophyll b content of macroalga spore
capsulated with different mixture ratio
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0:102 W JEA g7} 0.319+0.101 ug mL ™, F24 p=
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Figure 6. Germination of zoospores observed by dissecting
microscopic(a,b : X20, ¢,d : X80)
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