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Algal Growth Inhibition Activity of Domestic Plants and Minerals Using Simple Extraction
Method. Kim, Baik-Ho, Ju-Hwan Lee, Kun-Hee Kim, Young-Hun Yu! and Soon-Jin Hwang*
(Department of Environmental Science, Konkuk University, Seoul 143-701, Korea; *MCE Korea

Co., Incheon 405-818, Korea)

A simple extraction method was applied to control four selected cyanobacteria, soli-
tary (SMA) and colonial Microcystis aeruginosa (CMA), and green algae, Scenedesmus
quadricauda and Chlorella vulgaris using a domestic plant and mineral. Three kinds
of concentrations (1, 5, and 10 mg L) of three fresh plants Camellia sinensis, Quercus
acutissima, and Castanea crenata, three minerals loess, quartz porphyry, and natural
zeolite, and plant-mineral composite, totally seven materials were prepared with the
simple extraction processes: drying and grinding of material, water-extraction by high
temperature-sonication and filtering. Cyanobacteria SMA and CMA (over 60% of con-
trol) were effectively inhibited with the low concentration (1 mg L) of plants Q.
acutissima and C. crenata and natural zeolite, while green alga S. quadricauda (below
50% of control) also retarded in growth. Low concentrations (1 mg L) of C. sinensis
effectively increased the growth of C. vulgaris, while loess also induced the algal
growth of S. quadricauda. Therefore, our results indicate that crude extract of domes-
tic plants, Q. acutissima and C. crenata can be also useful to control the cyanobacterial
bloom in eutrophic lake, whereas C. sinensis and loess may be a good growth factor or

useful media for the algal mass culture.
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Fig. 1. Photos of plants and minerals used in this study. a; Camellia sinensis (L.) Kuntze, b; Quercus acutissima Carruthers,
c; Castanea crenata Sieb. et Zucc, d; Loess, e; Quartz porphyry, f; natural zeolite.

Camellia sinensis Loess
Plant  Quercus acutissima | | Minerals Quartz porphyry
Castanea crenata Zeolite

v Fresh stem and leaves of plants v Fresh minerals from nature

Washed 2~ 3 times with tap water
Dry for 2 hours at 70°C dry oven

v Pulverization with Willy mill
Sieved with 100-mesh

v 509 powder+10 L distilled water
Extraction for 10 hrs at 70°C by
1L
Filtered with GF/F filter

v Stored at dark-cold at 4°C

Washed 2~ 3 times with tap water
Dry for 2 hours at 70°C dry oven

v Pulverization with Willy mill
Sieved with 100-mesh

v 50 g powder+10 distilled water
Extraction for 10 hrs at 70°C by
1L
Filtered with GF/F filter

v Stored at dark-cold at 4°C

» Fit with the algal culture temperature

» Prepared alone of combined materials
(1, 5, and 10 mg/L)

» Algicidal activity test

Fig. 2. Schematic extraction steps of alone or combined
plants and minerals to control four selected algae.

< 7}stA] &A8}gd ek (Fig. 3). 43 M. aeruginosa
(CMA):= SMAS} v[&=31A] Abpe| v, W, Al 2.2t
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Table 1. Chemical composition of BG-11 used for algal
culture (Rippka, 1979).

Chemicals Unit Contents
NaNO; mg 150
K,HPO, - 3H,0 mg 4
MnSQO, - 7H,0 mg 4
CacCl, - 2H,0 mg 7.5
Citric acid mg 3.6
Ferric ammonium citrate mg 0.6
Na,EDTA-Mg mg 0.1
Na,CO; mg 2
*Trace metal mix A;+CO mg 0.1
Agar g 1.5
Distilled water mL 99.9
pH 7.4

*As solution consisted of H;BO; 286 mg, MnSO, - 5H,0 217 mg,
ZnSO, - 7TH,0 22.2 mg, CuSO, - 5H,0 7.9 mg, NaMoO, - 2H,0 2.1
mg, Distilled water 100 mL

HZEeo] =7}3l9 o (Fig. 5). =% Chlorella vulgaris
CHL)E & FEE9 we=ddArt A% A5 23l
<+ ¥ AszdMe 2RAdAe] 38 FAHAG &
3, %A BE AsEdd 2 2RA4E neled
smg Ll AE daznet 21 sl 2h A2l
Z7}sksich (Fig. 6).
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Growth patterns of solitary cyanobacterium Microcystis aeruginosa NIES-298 in the presence of alone natural

plants and mineral extracts with different concentrations (1, 5 and 10 mg L™%).
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Fig. 4. Growth patterns of colonial cyanobacterium Microcystis aeruginosa KUES-008 in the presence of alone natural
plants and mineral extracts with different concentrations (1, 5 and 10 mg L ™).
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Growth patterns of green alga Scenedesmus quadricauda AG-10003 in the presence of alone natural plants and

mineral extracts with different concentrations (1, 5 and 10mg L™1).
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Fig. 6. Growth patterns of green alga Chlorella vulgaris UTEX-265 in the presence of alone natural plants and mineral
extracts with different concentrations (1, 5 and 10 mg L™%).
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Table 2. ANOVA on the algal growth inhibition (%) of alone and combined (PMC) of plant and mineral with three different
exposure concentrations (1, 5, 10mg L) on four selected algal strains used in this study.

Symbol Conc.(mg L™ SMA CMA SCQ CHL F P
1 —17.0+4.2ab —6.7+8.3ab 19.5+14.4b —145.3+72.3a 3.9183 0.0237
CSs 5 52.9+12.8b 50.6+10.7b 34.1+13.2b —372.7+126.7a  10.6436 0.0002
10 51.8+12.7b 51.0+10.4b 37.5+17.6b —292.0+81.0a 16.0805 0.0000
1 62.0+15.7b 64.7+14.7b 27.5+12.3ab 5.4+12.8a 4.1934 0.0187
QA 5 59.2+13.3 64.1+13.0 43.7+13.0 15.6+9.3 3.1711 0.0467
10 62.4+13.7 71.7+14.4 33.6+15.0 35.6+9.7 2.0528 0.1388
1 56.5+12.01b 67.5+13.9b 32.4+9.5ab —-17.3+25.2a 5.356 0.0072
CcC 5 495+12.2 44.2+9.0 16.3+18.9 5.5+10.0 2.6503 0.0767
10 514+12.1 46.8+9.6 3.1+28.8 13.5+13.3 1.8535 0.1700
1 18.9+5.0b —29.0+11.8ab  —-73.3+39.0a 0.2+13.1b 3.4736 0.0353
LO 5 81.71+16.4b 80.0+16.1b -12.6+29.9a 32.6t14.2ab 4.969 0.0098
10 82.9+16.6 83.3+16.7 38.3+21.4 51.6+18.00 1.5414 0.2347
1 19.9+5.4 35+1.1 —24.1+17.9 -8.9+16.4 2.2468 0.1142
QP 5 -16+14 —-3.7+£3.8 —77.5+48.6 —-7.9+13.8 2.0901 0.1337
10 —-14.6+3.8ab —-20.8+10.5a 58.0+17.8c 38.7+18.3bc 7.8431 0.0012
1 81.0+16.2b 81.1+16.3b —29.2+23.8a 23.4+27.7ab 6.0294 0.0043
Nz 5 80.1+16.1 82.3+16.5 69.6+15.6 64.9+14.3 0.284 0.8364
10 77.5+15.9 80.6+16.2 76.5+15.6 66.7+13.7 0.1532 0.9264
1 13.7+3.3b —-11.6+5.1ab —114.1+59.1a —-4.8+17.3ab 3.472 0.0354
PM 5 -2.3+238 -40.4+13.6 -8.4+135 5.7+13.7 2.8969 0.0605
10 80.8+16.2b 75.1+16.0b 51.2+15.6ab 5.5+14.3a 4.8639 0.0106

CS (Camellia sinensis (L.) Kuntze), QA (Quercus acutissima Carruthers), CC (Castanea crenata Sieb. et Zucc), LO (Loess), QP (Quartz
porphyry), and NZ (natural zeolite)
SMA (solitary Microcystis aeruginosa NIES-298), CMA (colonial Microcystis aeruginosa KUES-008), SCQ (Scenedesmus quadricauda AG-
10003), and CHL (Chlorella vulgaris UTEX-265), Alphabets (a, b and c) are significant differences by ANOVA and Tukey's HSD test in

each line.
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Fig. 7. Growth patterns of four selected algae (Microcystis aeruginosa NIES-298, M. aeruginosa KUES-008, Scenedesmus
quadricauda AG-10003 and Chlorella vulgaris UTEX-265) in the presence of combined natural plants and mineral
extracts with different concentrations (1, 5 and 10 mg L™).
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