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Fig. 1 Growth of Tkiobacillus thioparus on sodium
thiosulfate agar plate. White streaks appear on
the concentrated areas of the culture. White,
single, pointed and rounded colonies appear on
the rare areas of the culture.
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Fig. 2 The sample taking from the pellicle on the ‘

surface of the sodium thiosufate solution in BB S R A ETE R

which T. #hioparus grew. Photomicrograph Fig. 3 The Morphology of Thiobacillus thiooxidans.

was taken by phase contrast microscope. The Cells with rounded ends, occurring in single,

white, rounded particles are sulfur particles or in pairs. (Photomicrograph was taken by

and the black rods are the cells of 7. phase contrast microscope)

thioparus., ‘
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STUDIES ON THE ISOLATION AND CULTIVATION
OF THIOBACILLI FROM MARINE MUD

T. Y. Hsuen anp K. Y. Sun

(Institute of Oceanology, Academia Sinica)

(SuMmAry)

Three species of Thiobacillus have been isolated and cultivated in our laboratory from
marine mud collected ar low tide near a pier of Tsingtao. The pure cultures are: (1) Thiobacillus
thioparus, (2) T. thiooxidans and (3) T. denitrificans.

Enrichment cultures of T. thioparus have been obtained by inoculating 2—3g, of marine mud
to a shallow layer of the following medium: Nas8203 « 7H20, 1.0%; KH.PO,, 04%; KoHPO,
0.4%; MgSO;+ 7H,0, 0.08%; NH4Cl, 0.4%; Fett(FeSO,) and Mnt+(MnSO,), in trace; and
water 100 ml.. After the culture is cultivated at 25—30°C for 3—4 days, the medium becomes turbid
and acid, and the pH reduced from original 7-3 to3. A loopful is taken from the culture and streaked
on an agar medium with same coposition. Within 1—2 days, opaque colonies appear with a white
and pale yellow precipitated sulfur colonies. If the cultivation is progressing, a small orange tint ap-
peares in the center of the larger colonies. Repetition of streaking of a single colony will be able
to obtain a pure culture. The microorganism have been characterized as an obligatory autotrophy,
aerobic with an optimal pH for growth from neutral to weak alkaline,

T. thiooxidans have been isolated by inoculating 2--3g. of marine mud to a flask containing
50 ml. of the following enrichment culture medium: elemental sulfur, 1.0%; (NH,)2SO,, 0.02%;
KH.PO, 0.4%; MgSO,-7H.0, 0.05%; CaCly, 0.025%; FeSQ,-7H,0, in trace; water, 100 ml
pH 3. After the culture is cultivated at 25—30°C for 2—3 days or longer, the culture fluid
becomes acid and turibid. Within two weeks pH drop to below 2, thereby assuming the predo-
minance of the microorganim. A drop is taken from the culture fluid and transfer to a new
medium. A pure culture is obtained by repetition of the procedure for 2—3 times. The microor-
ganism 1s characterized as strictly autotrophic, obligatory acrobic with optimum reaction at 2.0—
3.5. This microorganism produce more acid, by oxidation of sulfur, and to live in a more acid
medium than any other microorganism ever reported.

T. denitrificans have been isolated by inoculating 2—3 g. of marine mud to a glass stoppered
bottle filling completely with the following medium: Nas$:0;:5H,0, 05%; KH.PO,, 02%;
KNO;,, 0.1%; NaHCO,, 0.19%; MgCl,-6H,0, 0.05%; NH,CIl, 0.05%; FeSO,-7H.O, 0.0019;
water, 100 ml.; pH 7—7.6. After the culture is cultivated at 25--30°C for 2—3 days, the culture
fluid becomes turbid and gas bubble evolve from the sediment. Then 24 of the fluid is poured off and
the bottle is filled again wih the new medium. Repetition of pouring for 4 times, thereby assuming
the predominance of T, denitrificans. A loopful of culture fluid is then streaked on an agar plate on
the same composition and incubated in vacuum discator filling with COs. One week later, transparent,
small, roud colonies appear. Taking from a single colony is then streak again on agar plate [or
purity. T. drnitrificans is characterized as facultative anaerobic or even microaeropbilic, under
anaerobic conditions nitrate is reduced to Na. A mixture of T, thiooxidans and T. thioparus in-
cluding elemental sulfur used as a bacterial fertilizer for the reformation of strong alkaline soil is
suggested and the Thiobacillus can be used as a standard culture for the detection of sulfur and
metallic ore,



