Ay 2183 %)
Korean ]. Life Science, 8(2), 173~180, 1998

WY OMERETE SR SR B

7540188

PR St AETEs

Searching of Antimicrobial Active compounds from Microalgae
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Abstract

As a part of the investigation on useful compounds from microalgae, and its recently that marine planktonic algae
have been recognized as potential sources of antibacterial and antifungal substances, we searched for antimicrobial
active compounds from the extracts of six microalgae-Lyngbya sp., Tetraselmis sp., Microcystis sp., Chiorella sp., Navi-
cula sp. and Thalassiosira sp.-treated with several solvents. There were two active species-Lyngbya sp., Tetraselmis sp.-
in the antimicrobial activity test to bacteria, yeast and molds, especially the activity existed in the extracts by ethyl
acetate of supernatants to the microalgae incubation. And there won’t any activity in two diatoms to the test microo-

rganism.
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2 AN 32 B2 A NEE ALY mAhRRE
=Y HEY 30 AEF AN £F T2 ), o] T
Fe NS T AEITEY AFAAAM A8 AR
NEE ARSI B FolA B ool qAFelATh
Chiorella sp.(Csp), Tetraselmis sp.(Tsp), Microcystis sp.
(Msp), Lyngbya sp.(Lsp) % 4%9 ¥Z5(blue green al-
gae) % Thalassiosira sp.(Hsp), Navicula sp.(Nsp) % 2%
9 Ttzf(diatoms) 24 FUME 2 530] o}F AF
g bt e dFFE0Ith

2. oS B

o AZF Wk WiAE blue green algae(BGA) w44
HiA)9} diatoms Bj%-E HjAE AMEE =, BGA £2
KNO; 0.2g, K. HPO,; 0.02g, MgS0,.7H,O 0.02g, M-S
soln(D.W. 1L, HyBO, 0.568g, ZnCl, 0.624g, CuClz.2H,0
0.268g, Na,Mo00;.2H,O 0.252g, CoCl,.6H.O 0.420g,
MnCl,.4H,0 0.360g, FeSO, 1.360g, Na-Tartrate 1.770
g) 5ml, Tropic marine 181ml, D.W. 724ml, pH 7.0-8.0
g 719t H4a % U, 979 soil extract 30ml9} Vit B12
0.01mgs 718t AH-8191, diatoms §-& NaCl 26.3
g, MgS04.7H,0 4.9g, MgCl,.6H,0 4.1g, CaCl, 1.1g, KCI
75mg, KNOs 303mg, Na,-EDTA 12mg, Na»-5i0:.9H:0
40mg, Glycylglycin 660mg, M-S soln. 1ml, D.W. 1000
mlE B7E ¥ Thiamine-HCl 0.5mgst KH.PO, 0.045g
£ A7ht AHETh
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H & 20-25CoA W ZE7} Csp, Tsp, Mspe= 130uE
(uE/mdsce), LspE 8OyE, Hsp, Nspt 100-120pE HAl
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Ach(Fig.1).
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Fig. 1. Digram of cylinder type incubator for microalgae.
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Fig. 2. Extraction flowsheet for test samples.
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a4 NEL AV F9 M (Ecoli ATCC 11775,
B.subtilis ATCC 6633, Psewputida mt-2), F7}A &9
B3] (Aniger ATCC 11414, Pen.chrysogenum RP-P1) 2
3 29 GR(Ctropicalis ATCC 7349)°) WA fsﬂéﬂﬁ
o} 4¥L disk paper ¥Wol we Fsd=d, A
mm9 paper diskoll 2 W ZzM dojF 1\]5%
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AxE #stgoh A2 peptone 1.5%, yeast extract
0.3%, glucose 0.1%, NaCl 0.85% pH 7.28] WAE, &
o] FA Aniger= peptone 0.8%, yeast extract 0.2
%, glucose 5%, KH.PO; 0.2%, MgSO4.7H:0 0.1%, pH
7.08 Wi, Pen.chrysogenum-< glycerin 0.75%, mora-
lasse 0.25%, yeast extract 0.1%, MgSO..7H.O 0.005
%, KH,PO4 0.006 %, FeSO,. 7H20 0.0003 %, CuSQ..5H
;0 0.0001%, pH 5.4%, X< peptone 0.5%, yeast
extract 0.3%, glucose 0.1 %, malt extract 0.3%, KH.PO
4 0.1%, MgSO..7H,0 0.01%, NaCl 0.5%, (NH,),HPO,
0.25%, pH 7.09 ¥jAE 77 AMg3te] FolE 25T,
Alitet AR 37CAM Zhz wjkstHA A E F438)
Ak
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g Al ATe) e wWYgdFe] pH WEE ST
A3 (Fig.3), BGAE W% 19%E 4% pH 35¢ ¢
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ol ¥ 109 o|¥2& 4AT pHE FAFHL Z2FF
el Aol HoFEi SleH), Tsp~— 84 pH7t 10.3
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pH 9.5, Msp®} Csp= pH 9.0& UeRSith ol& dut
Hog HuHol UE WAHZF MEAY pH ¥ste} HlL
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Fig. 3. Change of the pH with incubation time at each
conditions.
*Growth conditions
Light intensity(PFD : pE/m*/sec)
— Tsp, Msp, Csp - 130, Lsp - 80, Nsp,
Hsp: 120
Temperature : 20— 22T
Air flow rate . 600—750cm*/min
**Lsp . Lyngbya sp., Tsp . Tetraselmis sp., Msp !
Mycrocystis sp.,
Csp - Chlorella sp., Nsp . Navicula sp., Hsp :
Thalassiosira sp.
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2.0mg/ml, Msp7} 1.5mg/ml¢} RAo2 I o5
4TF EF HA Y 214 Mg 73S dAF] B 2.
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£§ Aoa AdEqi). $9, 7279 Nspst Hspe Hl
% 1097HxE FA% 74 F718 BAFI 9o, Nsp
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. 4. Change of the biomass weight with incubation

time at each conditions.

*Growth conditions
Light intensity(PFD : uE/m?/sec)
— Tsp, Msp, Csp | 130, Lsp : 80, Nsp,
Hsp: 120
Temperature : 20— 22T
Air flow rate : 600—750cm®/min

**Lsp . Lyngbya sp., Tsp : Tetraselmis sp., Msp .

Mycrocystis sp.,
Csp : Chlorella sp., Nsp - Navicula sp., Hsp -
Thalasstosira sp.
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Table 1. Antimicrobial activity of the each solvent extracts from microalgae(BGA)

Test microorganism”

1

Samples"2 Pse Bac Esc Can Asp Pen
50 100 50 100 50 100 50 100 50 100 50 100
Lsp-A 1 =T - - - — - - ~ - - -
2 — —_— — — — - —_ — —_ — — —
3 - _ _ ~ — _ _ - _ - _ _
4-1 + ++ + ++ + ++ + ++ ++ ++ ++ ++
4-2 - - - - - - - - - - - -
4-3 - - - - - - - - - - - -
5 — —_ — — — — - — — — —_— —
Lsp-B 1 - - - - — - = - — - - -
2 - +— - - + - + + + - - - -
3 _ _ _ — _ — _ ~ - - _ _
4-1 + + + + + + + ++ + + ++ ++
4-2 - ~ - - - - - - - - - -
4-3 - - - - - - - - - - - -
5 _ ~ —~ — - _ _ - _ _ . _
Tsp-A 1 + + +— +— - - - — — - -~ —
2 — — —_ — -_— — — — p— - — -
3 _ _ - — - - — - - _ — _
4-1 + + + + + + + + + + + +
4-2 - - - - - - - - - - - -
4-3 - - - - - — - - -~ - - -
5 - — _— — — —_ —_ — — _— _ _
Tsp-B 1 - - + - +— = - — - - = = =
2 - - - - - + + - - - — -
3 — _ — - _ — _ _ - - _ _
4-1 - - - - - - - - - +— - +—
4-2 - - -~ - - - - - - - - -
4-3 - - - - - - - - - - - -
5 — —_— _— pu— — — — — —_— — — —
Msp-Al - - - - - - - - — — - -
2 — p— — — - —_ —_ — — —_ _— —
3 —_ — — —_ —_ —_ —_ —_ p— — — —
4-1 - - - - - - - - - - - -
4-2 - - - - - - - - - — - -
4-3 - - - - - - - - - - - -
5 —_ —_ —_ — — —_ —_ — — —_ — —
Msp-B 1 - - - - - - — - - — — -
2 — —_— —_— —_ —_ — - -_ —_ o P —
3 —_ — — - — —_ —_ — p— —_ — —_
4-1 - - - - - - - - - - - -
4-2 - - - - - - - - - - - -
4-3 - - - - - — - - - - - —
5 —_ - —_ —_ _ —_ —_ — — —_ — —
Csp-A 1 - - - - - - - — - - - -
2 - — — _ - _ ~ _ _ - . _
3 _ _ _ — — - _ — _ - - -
4-1 - - - - - - - - — - - -
4-2 - - - - - - - - - - — -
4-3 - - - - - - - - - - — -
5 - _ — _ - _ _ _ _ _ _ _
Csp-B 1 - - - - - - - - - — - =
2 u— — — _— — _— — - — — _— —
3 _ _ _ _ _ _ _ - — _ _ —
4-1 - - - - - - - - - - - -
4-2 - - - - - - - - - - - -
4-3 - - - - - - - - - - - -
5 o — — — — — — —_ — — _ —

*1 % Pse . Psew.putida, Bac . B.subtilis, Esc . E.coli, Can . Can.tropicalis, Asp . Asp.niger, Pen . Pen.chrysogenum,

50,100 : injection sample volume{ul)

*2 3 Lsp ! Lyngbya sp., Tsp . Tetraselmis_sp., Msp . Microcystis sp., Csp ° Chlorella sp.

A . incubation time-7days(Lsp,Tsp) or 9days(Msp,Csp)
B . incubation time-16days(Lsp, Tsp) or 23days(Msp,Csp)
- ethyl ether soluble fraction of algae
- ethyl acetate soluble fraction of algae
. water soluble fraction of algae
1 ethyl acetate soluble fraction of supernatant
4-2  ethyl ether soluble fraction of supernatant
4-3 ! chloroform soluble fraction of supernatant
5 salt(1.0% NaCl) soluble fraction of algae
*3 | Diameter of inhibition zone . — no inhibition zone, + — 8-15mm,
+ 15-20mm, ++ more than 20mm

1
2
3
4-
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Fig. 5. Formation of inhibitory zones for the growth of Aniger(A) and Pen.chrysogenum(B) with different concentration of
TF4 fraction of Lyngbya sp.(Lt) and Tetraselmis sp.(C12).
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S 1A F5 AE AR FoEY FF JHdA FH
ofof & 7 g} L} Tsp ¥} 1695 AR H¢=
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HE0] Ecolid] W3] &t &% e
e ol Zutel it &S AEL WHE Y 4
3wk =7 o] $H9] o]FojH 3 AUEHojoF ¥
Aoz AGEHNT 1L Msp, Cspd B$w W) I
o} 3% 4vlg 5o BAGle] Al o] &H P AE
el g GAo] A3 FEHA Gurh

3, 11ZF2 NspS Hsp 3359 s 84 48 2
e Table 29 2l wjda F& 27 #AGle] HA
%’é’g] a4t %"*O] A gv Aoz 39y
o, Nspd 9 % Z gRoA 9F At F

ethyl acetate 5%
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Table 2. Antimicrobial activity of the each extracts from diatoms

Test microorganism™

. Pse Bac Esc Can Asp Pen
Samples™
50 100 50 100 50 100 50 100 50 100 50 100
Nsp 1 +-" +- - - - - - - - - - -
9 - — — — — — — — - - — _
3 - T e
4 — —_ — —_— — R —_ _ —_— —_— _ — —_—
Hsp 1 - - - - - - - - - - - -
9 - - - - - - _ — _ - — —
3 _ — — - _ — — — _ — _ —
4 _ — - - — — — — - - — _

*1 ;5 Pse . Pseu.putida, Bac : B.subtilis, Esc * E.coli, Can :
Pen . Pen.chrysogenum,
50,100 : injection sample volume(pl)
*2 5 Nsp * Navicula sp., Hsp : Thalassiosira sp.
1 : ethyl ether soluble fraction of algae
2 : ethyl acetate soluble fraction of algae

3 ! water soluble fraction of algae

4 : ethyl acetate soluble fraction of supernatant

*3 ; Diameter of inhibition zone -

Can.tropicalis, Asp . Asp.niger,

—no inhibition zone, + —8-15mm,

+15-20mm, + +more than 20mm
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&3t 28 & Yot 4.7F9) L& AU o]0 A
= T 48 AP3Ah BGA(blue green algae) 4% 5
ZoM Lsp(Lyngbya sp.) <} Tsp(Tetraselmis sp.)NA &
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