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Disinfectant Effects of Lactic Acid on Pythium porphyrae
as Acid Treatment Agent

Akira Akizuki!, Masaaki Tasara! and Yoshio Kawamura®

Abstract: To develop acid treatment technique in nori culture, we studied the disinfectant
effects of lactic acid, malic acid, citric acid, gluconic acid and tartaric acid which are involved in
conventional acid treatment agents, on Pythium porphyrae. As the result, it was found that lactic
acid affected P porphyrae most strongly among the five acids under the same pH value. Moreover,
lactic acid killed out B porphyrae at pH 3.0 ~ 5.0, but the other four organic acids killed it out at pH
about 2.0. The results indicate that lactic acid has a strong disinfectant effect.
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Fig. 1. Surface views of a Porphyra yezoensis thallus infected by Pythium porphyrae before (A) and after the acid treatment
(B). Note that Pythium porphyrae is dead in (B). Arrows in (A) and (B) show the cells infected by Pythium porphyrae and

killed by the acid treatment, respectively. Scale bar =

257m.
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Table 1. Time (second) needed for Pythium porphyrae
infecting Porphyra yezoenesis to die out in low pH acid-
solutions
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Acid  Acid  Acid Acid Acid

pH1.6 10 20 60 40 60 30
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pH18 10 60 90 70 100 50

pH19 10 90  100< 100 100< 50
pH2.0 10 100<  100< 100< 100< 60
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Table 2. Time (minute) needed for Pythium porphyrae
infecting Porphyra yezoenesis 1o die out in high pH acid-
solutions
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Fig. 2. Relation between soaking time and injuried rate of
Porphyra yezoensis thalli in each acid solution. ll, pH 1.6;
@ pl17;, A pHI18 O, pH LY [, pH20.
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Fig. 3. Relation between soaking time and injuried rate of
Porphyra yezoensis thalli in each acid solution. l, pH 2.0 ;
@ pH21; A pH22; O pH23; [, pH 2.4.
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Table 3. Tlme (second) needed for Pythium porphyrap infecting Porphyra yezoenesw to die out in each acid- Solutlon
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Fig. 5. Disinfectant effect of lactic acid on Pythium
porphyrae and its influence on Porphyra yezoensis thalli
in different concentrations of lactic acid and pH values.
The solid lines show Pythium porphyrae died out at the
soaking time of 10, 30 and 40 seconds, respectively. The
broken lines show the Porphyra yezoensis thalli concentra-
tion injured to 10% or more at the soaking time of 30, 180
and 240 seconds, respectively. Zone (A) and (B) denote
the recommended conditions for the acid treatment at
the soaking of 10— 30 seconds (A) and 30— 180 seconds
(B), respectively. @, High acid concentration group; H,
Middle acid concentration group; 4, Low acid concentra-
tion group.
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