Metabolit sekunder dari
mikroorganisme

Nur hidayat

Pendahuluan

* Metabolit sekunder adalah metabolit yang
dihasilkan oleh mikroorganisme yang seakan
tidak terkait dengan metabolisme utama

* Berbagai metabolit sekunder dihasilkan oleh
berbagai mikroorganisme dengan berbagai
fungsi

* Berikut beberapa contoh metabolit sekunder
metabolit sekunder
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Table 6 Microbial interactions
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Metabolit sekunder dari bakteri

* Pseudomonas flourescent CHAO mampu
menghasilkan phenazine-1-carboxylic acid
(PCA) yang mampu menekan penyakit black
root rot pada tembakau yang disebabkan oleh
Thielaviopsis basicola.

* Strain ini juga menghasilkan metabolit
sekunder lain dg sifat2 spt antibiotika yi:
hidrogen cyanide, pyoluteorin dan 2,4-
diacetylphloroglucinol.
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Table 1. Antifungal activity of 2,4-diacetylphloroglucinol (Phl)

MICs (ug/ml)*
Test fungus Is Tioo
Fusarium oxysporum £. sp. lycopersici 16 128
Fusarium oxysporum {. sp. lini 32 128
Gaeumannomyces graminis var. tritiei 16-32 64
Pythium debaryanum 64 128
Pythium ultimum 64 128
Rhizoctonia solani 32-64 128
Thielaviopsis basicola® 32-64 128

*MICs are defined as the minimal amount of Phl causing 50% (Ig) or
total (I,p) inhibition of fungal growth on malt agar within 7 days.
Concentrations of Phl were varied by twofold dilutions.

®In addition, germination of endoconidia of T. basicola was completely
inhibited at 256 ug/ml on malt agar.

Table 2. Antibacterial activity of 2,4-diacetylphloroglucinol (Phl)

Test bacterium MIC (ug/ml)"
Bacillus subtilis® 5
Bacillus thuringiensis® 5
Enterococcus faecalis® 50
Erwinia carotovora pv. carotovora” 250
Escherichia coli® 500
Klebsiella aerogenes® 500
Micrococcus luteus® 10
Pseudomonas aeruginosa® >1,000
Pseudomonas fluorescens strain CHAO (Phl*) =>1,000
Pseudomonas fluorescens strain CHA625 (Phl™) 1,000
Pseudomonas fluorescens strain P3¢ 500
Pseudomonas putida’ >1,000
Pseudomonas syringae pv. phaseolicola® 5
Pseudomonas syringae pv. tabaci® 5
Staphylococcus aureus® 5
Streptomyces echinatus® 250
Streptomyces lividans® 5

"MIC is defined as the minimal amount of Phl causing total inhibition
of bacterial growth at 32°C in NYB, within 72 hr. Concentrations of
Phl tested were: 5, 10, 50, 100, 250, 500, and 1,000 ug/ml.

"These strains were obtained from the collection of the Department of
Microbiology, ETH, Ziirich, Switzerland.

“Voisard er al. (1989).

Table 3. Phytotoxic activity of 2,4-diacetylphloroglucinol (Phl)

MICs (ug/mly*
Plant tested s Lioo
On plant growth
Corn 16-32 =256
Cress 8-16 64
Cucumber 32 =256
Flax 32 256
Sweet corn 16-32 =256
Tobacco 8 128
Tomato 16 256
Wheat 32-64 >1,024
On seed germination
Cotton 256-512 512
Cress 16 64
Cucumber 128-256 =256
Flax 16 32
Tobacco 8-16 32
Tomato 8-16 64
‘Wheat >1,024 >1,024

“MICs are defined as the minimal amount of Phl causing 50% (Is,) or
total (I,9) inhibition of plant growth on Knop nutrient solution agar
and of seed germination on 0.85% water agar, respectively, as described
in the text. In each experiment, Phl concentrations were varied by twofold
dilutions.
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Pseudomonas aeruginosa
menghasilkan met sek HCN

TABLE 2 TABLE 3
Metal ion effect on cyanide production Effect of mode of incubation on
by P. aeruginosa strain 9-D2° cyanogenesis by P. aeruginosa strain 9-D2
: Incubation Total cyanide,
Total cyanide, Mode of incubation®  time,h umol/mi culture fluid
Metal salts” pmol/ml culture fluid e
Shake culture 24 0.320
FeCl, 0.328 Stationary culture a8 0.104
MnCl, 0.007 Anacrobic culture 2 0.007
ZnCl; 0.006 2 et
CuCl; 0.004 7 0.004
Co(NO3); 0.007 Anaerobic shifted
- to aerobic at
e B T M e 20h 12 0.041
i i i o imion T T e el e R
TABLE 1
Species distribution of cyanogenesis during growth on nutrient agar
Incidence of Incidence of
Organism HCN production® Organism HCN production®
Pseudomonas alcaligenes 05 P. stutzeri 05
P. cepacia 0/4 Alcaligenes oderans 0/4
P. cichorii 02 Alcaligenes species 01
P. denitrificans 02 Bordetella bronchiseptica o1
P. dimunata 0/1 Flavobacterium, Herellea,
P. fluorescens 1/5 Mima, Moraxella species 07
P. marginalis 0/1 Streptococcus faecalis 01
P. maltophilia 0/5 Escherichia coli 01
P. polycolor 24 Bacillus megaterium 0/l
P. pseudoalcaligenes 0/1 Candida utilis 01
P. putida 09 Neurospora crassa o1
P. putrefaciens 03

*Growth temperatures were 37C and room temperature. Incidence of HCN pm«lucnon is the number of strains which produced detectable
HCN cither at 37C of room temperature within 4 days over the number of strains testex
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TABLE 1. Sccondary metabolitcs solated from Sadnispora spp. and their major biological activitics

Compound so. (name) Bickogical actvity Molcular rget

1 {salinosporamide A) Anticancer Protcasome

2 (sporvide A) Unkpown Unknown

3 (rifamycin) Antibiotic RNA polymerase

4 (sauresporine) Anticancer Protein kinase

$ (salinketal) Cancer chemogrevention Omathine decarbonylase
§ (arenicolide A) Unknown own

T (eyclomarin A) Antiinflammatory, antviral Unknown, unknown

8 (cpancsporaside A) Unknown Unknown

9 (salinispyrone A) Unknown Unknown
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