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Introduction

With the improvement oi t.e microve—utilizii, techrniques, the termenta-—
tion process concernlng the production of various useful chemicals has been de~
veloped to industirial scule, wund further a rreat deal of the raw material has
been demanded witi: 1t. lowever, it 1o now preaicited that the supply of more
suftirient arourt of the row moterinl woich aas been so far nbtained from agri-
cultural produc.c become more difiicult in future because the shortage of the
tood in the worli is foreseen wiwn the ropid increase  1n the world porulation.
And again, together uith the tircuble thut arricultural product 13 not supplied
constantly by vear or nccount of various naturcl salamities, an licreasing ate
tention has been pald towards tie rejlacement o. the raw noterinl of the fer—
mentation by petroleun hydrocarbon which 15 estimated to be semi~exhaustiively

contained 1:a the earth.

Considerin, the possible origia of petroleum oi the basis ol the scienti-
fic evidences, 1t is likely tuzt organic matter such . proto-petroleur had al-
ready existed upo. the earth berore the living syetens vere sqenersted, On the
othier Looul, the present evolvtiosnary theory suv:westc ut tuat t.e poct ancient
living, organisms wight be ihe nlcrobes capabie ol' growing upon the orgahlc

matter which had al=ead;, beew rormed on tie earth. Therefcrs, the microbes
and vetrol-um ecould nrobably lowve acted on each otner since tiot period.
The discovery that s nurber of nieroorranisms capavle of utilizin: hydrocar—
bon as the sole source of carvon are distributed widely in the sull 1s quite

reasonalble it tie above consideration uculd be accey table,

The tendancy towards the revlacement ol the rau material by petroleum
hydroc.rbor aprears tc be ar acve roe current uben considering from tue evolu-
tioral view point of 1ivi. oystems, tut rather wore extensive possibility
could be expected 1n th atterpt or the rroduction ot useful naterial,

In the vrocess i corventional termentaticn, it 1o known that the varia=
tion or the metaboliv syster ane the pooduct oceurs vherever ditiereut substra-
te 1o sujciied as earbon ooorce.  Thecelore, more extencive varlation 1a the

replaceroat of the saw materiunl by ogdrocarbon v expecitable. oo .

Microbiul conversion of hydrocarbon to userul products has ‘teen investi=-
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gated 1n at least tour dircctions in Japa. noofirst of tiose 1g to produce
protein more efficiently by uydrocarhon—ufili:inf yeacts. At the Lotornationald
conference on sinsle cell protein 1. 107, ang developew countrice desons lra=
ted that the techiiguen had beer €4 2 lishe . on tne cor i=indue trial scalos A
second direction is to replace t.c Tk Caterial b the fermentation process by
petroleum iy trocarbor aad to prou o U chenicals wiae. Love Leoen already niae-
nutactured throu o ihe convenrtional TYOCRsnes,. AG LG Ly 2minoe acids such oo
glutanic acid, threouine, hor.oserine, oriiteine, citruliine dae Ullely,y orgie
nic acids such as citric aad a-keto lutaric acid, aad vitains have beeo obtal-—
ned by tliis process. A Ulir! direction fo. thedtaqy 9. Lydrocartion formen tie=
tion is on t.aw basis ¢l nr aogunpiion that verious useiul cheni-als cnaracter=
igticy 1n ti.c substrate Lydrocarborn tiignt be obtaraed.  The protaction ot lntty
acids, alcoiiols, waxes anu otier lirids, sw.ars, and aroviatlc compounds hiawe
been repurted, A vorrt: direstion 19 concerned witl the cherical modiflcation
of l.dromarbon, 1in whicth. @ part conversion of substrate hvorocarboun by MicTro=
bial oxidation g bheun unuerti.ei. Hamely, the conv: rsicn o7 n=paraltin 1.to
the corrospondih dicorboxylic acid by dilerminal oxidatilor, alicyclin hyvdro-
carbor. 1..te fiie corrcspoli.in - leonol and ketone, ¥jledsc 1ato toluic acid, and

cymene into cwle acid have Beon 8.0V

Resides the above=rortiones Gtempta, the oateriads derived secoidarily
from priroloun, wiilch will T cag iy sunplied w1t the recent crowth of POTrOe
chemical inaustiry, have bwoern ap;liod tor Cernertatiel, procerten oo e raw e
terials. Jlor example, lutanic acid 1s actially procuctble urou cihanol or

acetic acid witi ood yields.

The purposce of thin com Lhiicatic, 1o Lo roview briefly Joperese studlies
concernin, the yroduction of t'. chenicals [rorm hedrocarbor, thro ioh the fer-

mentation processes which Lave bren atterpted 1. the above=mchlioned dircctioni:.

1. Eydrocagﬁo_u»n—u tilizin, icroor canlions

Since ther. are rman’ cxo. lent ynujjvatlonsl'g/ conceriitnys mierobiil
action on Lydrocazioon, 1t {0 sl intOueere. were 1o relor cxhaustively o re=
ported sindin Se The recont cloote obbtaincd aloag wit. h 1w ntl, stion of
the production of amine aclis, SW,ars an other chemicnlo will e described

in this paper.
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Tt das been choun that the microles caable of utilizing hydrocarbon ine

21wt net only basteric but olno mold y tetinomycetes and yeast, Those mi-
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st cheetul procucts cees bvdposrbeas, Tiee powth oY Cose microbes is

DL bt by b Iy s e suty ot ek vsconine 0o addi tion to hydro-

CaTLOn L s cnpte roures o er L unt L Lo thyeles) condy t1ons Thie most pre-

sl enrbon couroe or ey ronth i ne=paraliins 1 the range off C,, - C

) 1 20
Teoahe e vwn s oF evbon et o ol ceealkuie 1s difterent according
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Brovitoriccdun o0 0 pocen ug rov preferably on nepurafin of C=1Y to C=-15,
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Vet onti ey e e e e o ep e of =17 140 C=14, A sioalar tenden-

SO FS N RPN , 1t ottty of wroro el ood organic Lcilos. Aroe
Lo Ciaea e A ¢ Gooconroenda™ ape peneraily less utilized by mi-

o o,

Lot Pty worwher of Dodrocarion=utilizind bacteria 1u ~1so ca-—

ey

: Cooot oy o sl et }, arerde getide o0 cacclarides as the sole source
A N el oo ad et o0 v leohiols suggests some

L \ RIS : e letien of 27 Tlole wo Lydrocarions. In this case,
ol : GoonCl Lo e oadlerabl carlon Lourer . Similarly,
e tae s e o Colonlar s ety o o vk npe e antermeciate in Wyl ro-
SO do 0T e s e LT e D e s s el bty thesd) snoLar as it 1s kuown,
e R N A avhorylyctsooee vell, for -xanmple, on sugar
sorunolr sue B s Lelyeocel, s botobexose ssuc. as fruc-
Ty o 1

R R I A I A AN not profrobie cavbor sourcen . The

charteteris 1o of bop Shrton=ntilrelr o hacter aoin o suger uvilization could Lee

U praauee sngacs from nvdrocarbor.

Saohor Peatiae o D irvcernsies 1] Doing iierober is that the demanrd of
- , o) _ '

SR aer et ceatin b s Y e v fh others” . In oan attempt to pro-

wo e at o roal Pea odreuhen through e termentition irocess, tle

PELY o e s vt sne o o b b ceasdere ] 1y ohe LSOl phase of nie

e SO OXG L er=con s tnle . praliets cre cerived irem Ly lrocartons wiich

Lo oenarha fecmentatlon ool . re relerred to as oxygen

cotio actd s eleo corlaved b ocone of therm,
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Early an the study, toe question was to find the bacteri. haviag both the
characters which are cajable of growins on n-aliane <o also to converl 1t af=-
Prlerently o lwtanle acid o1 other ar ino s, f“u:'tu;.ut«‘.ﬂ.ly' o nunber of

microblal otralic vl osre Todne Lo L VAr1cous amino nocids hinve been discovered.
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1
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