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Abstract

   An  actin6mycetc,  Smptompmes sp.  No.  2S9, which  was  able  to grow on  rrrethanol  as

its sole  carbon  and  ericrg)r sevuroe  was  kolatecl ffom a  soil  sample.  The  isolatc showed

optimal growth  at  S7 to ooeC. Thc  rnaximum  groynh  yield af  th= pctinomyoete on

rnethanol'was  O.S7g  of  dry  eel1  weight  per g of  metihanol.  PrQtein contcnt  of  the

isolate was  6S.1 to 67.6%.

   ,Mar)y bacteria and  yeasts of  different genera are  known  to･grow  on  methanol  as

their sole  carbon  and  energy  sourse.i)  However, no  systematic  atternpt  has been made

to examine  methanol  udlization  by actinomycetes,  although the indications of  primarily
detection of  actinomycetes2}  or  of  the growths  on  methanol  in the' presence of  other  organic

carbon-sourcese}Q  have bcen reported.  In the course  of  our  investigations on  microbial
utilization  of  methanol,  ari actinomycete  which  ym, able  to grew  on  methanol  as  its sole
carbon  sourpe  was  isolated. In this paper, the brief mierobial characteristios,  the  cel1

growth on  methanol  and  the cell  composition  of  the isolate are  described.

    The  actingmycete,  strain  No. 239, was  isolated by enrichnent  cultures  on  methanol

froin a  soil  sample  ffom New  Guinea. The  aerial mycelia  of  the actinomycete  developed
wel1  on  glucose-asparagine agar,  bouillon agar,  Czapeli agar,  and  methanol-asparagi4e

agar  (1 g methanol,  O.05 g asparagine,  O.05 g KsHP04  and  1.5 g agar  in 1oo rnl  tap  water).
'On

 the  above  media,  aerial  myoelia  were  snow  white  to white,  becoming yellow as  the
culture  grew older.'  Trhe mycelia  were  straight or blanched but did not  form whorls  or

spirals (Fig. 1). Fragmentation of  the vegetative  mycelium  was  not'observed.  Oval
shaped  spores  were  formed ip chains  and  the  surfaces  werve} smcoth  (Fig. 2). No  brown
pigmentatiou was  observed  in protein media.  A  soluble  yellow pigment was  prN xluced  only

Fig. 1. Photomierograph ofthestrain Nb. 239.

   Celk wert  eultured  on  glucose-asparagine pgar
   for a  day at  37eC.
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Fig. 2. Electron micrograph  of  the spores  of  strain

   No.  239.

in meth{mol-asparagine  agar but no  pigmentation was  found in anv  other  media.  The                                                      '

organism  was  tentatively  named  as Stroptom7ces sp, No. 239 according  to the  descriptions
of  Walrsrman.5) .

 
.

    For the  investigation of  methanol  utilization of  the Stropton!yces sp. No. 239, medium

consisting  of  1.0g methanol,  O.4･g NH4Cl,  O.1 g K2HPOas  O.i g NaHaP04･2H20,  O.05 g
MgS04.7HzO,  O.1 g asparagine,  vitarnins* and  trace  metal  salts**  in 1oo ml  tap  water,

pH  7.0, was  mainly  used.  A  hundred mi11iliters of' the  medium  in a  5oo  ml"hake  fiask
was  inoculated with  4 ml ef  a  cel1 suspension  in the  same  medium,  freshly prepared from
a  methanol-slant  culture.  Cultivation was  carried  out  on  a  reeiprocal  shaker  at  1 10 cycles

per min. The oelk  in the cultured  broth were  collec!ed  by filtration and  then  the dty cell
weight  was  measured.

    Although the Stropton!rces sp.  No. 239 grew sufficiently  well  on  medium  containing

only  methanol,  inorganic salts  and  vitamins, tlie growth rate  was  stimulated  by the addition
efan  organic  substance,  such  as yeast extracg  meat  extract,  ammonium  acetate  or  asparagine

        O.!%  concentratibn)  to(in   each                           
'the

 rnedium.

    Figpre 3 shows  thc effect  of  methanol  concentration  on  growth. Higher growth rates

rvere 
found

 
at

 
lower

 methanol  concentrations.  Tlhe maximum  growth yields ofthe  organ-

rsm  on  methanol  were  O.37, O.35 and  O.18 g of  dry  cel1 weight  per g methanol  in O.5, 1.0
.and         methanol  meclia,  respectively.    2.0%

    The  effect  of  tmperature  was  studied  by culturing  the organism  on  1%  methanol
medium.
  . As shown  in Eig. 4, terpperatures  of  37 to 4eeC  wt  re  found to give opdmum
growth;

    The  Keldahl' nitrogen content  ofceks  grown on  1%  methanol  medium  at  370C were
found to be 10.1 to 10.5%. From  the data, the crude  protein was  estimated  to be 63.1
to 65.6%. 

'IIhe

 total nucleic  aeid  contcnt  was  found to be 9.8 to IO.3%. The  amino  aeid

proMe of  the  actinomyeete  is shown  in dable 1, in which  these of  a  rnethanol-utilizing

yeast, Klt"7rkera sp.  No. 2201,e) a                         methanol-utilizing  bacteriuml TM  20,7) a  waste  cellulose-
utilizing  aodmomyoete,  77lemomempra  jltsca,S) and  MO  roference  are  presented for
comparison.  Ail ofthe  essential  amino  acids  for human  diet are  present except  tryptophan,
which  can  not  be analyzed  by the acid  hy{lrolyzation used  in the er[periment.  The  cystine
content  is unusually  high.
                     The  contents  of  isoleucine and  valine  are  a  little low cQmpaTed

 
'.".itim;,B,i;tinmm'.Pgmi`""l.lrll,.to,,.,the,n,,atc.,co,.O.,,`g･.:E:.Il:',H,,Cn,,,ng.p:f,･,,p,yr.ideiultmza;.HumCn.roO,`g,nicotinic

**
 thce  mcul  salts:  FeCts.6HsO 1,OOO"g, ZnS04･7HiO  1oopg, CuS04･5HsO  1ooi`g; MnS04ny7HsO

  49 pg, and  MoOs･HsO  20 -rg in 1,Ooo nil  medium.  ,
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Fig. 3. Effect ef  methanol  concentration  on  the

   growth  of  Strapton!vces sp. No. 239.
      The cornpositions  of  medium  was  descr{bcd
   in the  text. The  cultivation  was  carried  out  at

   37ea
   Methanol concentration  :
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Fig. 4. Efllect of  temperature  on  the growth  of  Strop-

   tonpues sp.  Ne.  239.
      The  cuttivation  MTas  carried  out  under  the

   standard  conditions  at  various  temperatures.  The

   growth was  mcasured  after3  (O) or5days  (e)
   cultivations.

with  the  other  rnicrobial  proteins.

    Although  a  number  of  species  of  Stmpton!yces are  well  known  antibiotic  producers, no

antibiotic  activity  on  Staplplococctts auretcs was  detected in the cultured  broth of  the  Stroptorpptce,y

sp.  No. 239.
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Table  1.Amine
 acid  profiles of  Streptompces sp.  No. 239 and  other  microorganisrns,

Amino  acid

Stropton!yces
sp.  No. 239

  Moeekera
sp.  No. 2201*e)TM  207)Z.ficsca8)FAO  reference

Amino  acid  content  (glloo g protein)

LysineHistidine

Arginine

Aspanic acid
Threonine

SerineGlutamic
 acid

ProlineGlycineNanineCystineValineMethionine

Isoleucine

kucineTyrosine

Phenylalanine

TryptDphan

 5. 532.

 137.

 558.
 845.813.

 1115.475.

 035.
 569.

 319.

 752.

 141.282.

 917.
 272.

 623.

 82

 3.4

 O.8

 2.4
 4.7

 2.3

 2.3

 3.5

 L4
 2.4

 3.1trace

 2.4

 O.4
 2.33.2

 1.51.8

 5.30

 1. 737.
 108.
 474.
 523.

 6210.
 923.
 815,
 557.

 91O.
 325.851.

 813.
 906.
 962.914.

 18

 3. 63
 1.96

 5. 62
 6. 74

 4. oo

 2. 5718.
 036.
 104.
 4213.92O.

 4112.
 972.
 063.

 206.

 101.

 872.64

4.2

2.8

2.04.22.24.24.8

2.8L4

  
Thc  gells of Stropton!yces sp. No.239  were  acid-hydrolyzed  (in 6N  HCI  for'20hr it
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