EPO 188316B1 Description FIELD OF THE | NVENTI ON 5 The present invention
relates to a process for the prepapa tggsigigian des usi ng m croor gani sns.
More particularly, it is concerned with a process for hydrating nitriles by
the action of mcreoorgani sns, to thereby prepare the correspondi ng am des.
BACKGROUNPeTFIPYME | NVENTI ON 10 I n recent years, extensive investigations
have been _increasin IK made on utilization of m croorgani sns and enzynes as
cat al ystsmmductions of chemical substances. An enzyme capabl e
of hydratin nltrlles to formthe corres ondi ng am des i s known as
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(the teg refers to a "published unexam ned Japanese
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The pr eserdublishegeumbxamined Sap@ngse phted applicatio))obaewda belonging epthe igarys Aoryashiacterium
conpound earsii thg genusr Norcaydiai (dapaneseniRatert RublinstidnsNe  7at§/adc corregpoadingd o WES, rHaleat
hayi ng f r &826§)cand bacieris balorgingie the genus seudernanas ipanesh Ketent (Fublication Np.ri79%(84)
abi ‘Mt §o t baveypittfase ectiyity@nchbysiestsl nitriles te farp Hepmespenging anidess pasidiamiaceyiphitis, forforan
agueous nﬁi‘ﬂ‘tﬂﬁ"char acterised in that the bacterium bel ongs to the genus

Rhodococcgl enus M crobacter| um but with the proviso that the use
of st rai n E N; s excl uded 30 DETAI LED DESCRI PTI ON OF THE
o nvention i art effectlve in
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Typi cal e\)ﬁm provisd et the 8 7% "éb\’élt
erythrgpolis | FM 155, Rhodococcus r hodochr ous FM 153 and M crobacterium

fl avum | AbETN4ED. DESBRIPEIONSOFIEHE 1I8ENT8ON DY the synbols IFM | FO, and | AM are
known m croorgani sns _and ar 40 avail abl e through The Japanese
Feder ati on ahe Gidbdssi rof tHeOdrésentt invafition G5 pariicaiamo sigakive Siithe (plépakalionOéf A0S RRRI Gidm
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Uni ver si t belanging tokipe g¢nus\Riodogagsys and theadenus Nibrotrkcterio: Tgpicahexa@plés are Rhodotacausn

i sol at ed %Iy S:héElee@éﬁW Rhodegeceys sarytivenpiia i7Mp 495, iRbedogackus tipdgohrenist M| t8cand
acti vi t y, Migioljactpsium Havuy I8 t ed i n Fer nent ati on Research Institute, Agency
of ¥fdustri §P°‘€":@|q?ﬁ8@t°& by b siskolgyFM I\}fﬂq %ﬂdrﬁMcﬁe knowe micecragnisms Fdagie repdily and
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spheri caI or sﬁ i o -s aped orm p €o0
For mat i ONRiRbiecdRQE 6p. sBONE 55 (5) Gram staining: positive (+) (6) Acid
fastness:—megative (-) (b) Gowth state in various culture nedia (30 [err]
) (a) Morphology
50 (1) Small rod-shaped, 0.5-0.8 um diameter x 1-5 um length
(2) At an initial stage of cultivation, the cell is in a long rod-shaped form and irregular branches are
observed. Later it breaks and splits into a spherical or short rod-shaped form (pleomorphism).
(3) Motility: none
(4) Formation of spore: none
55 (5) Gram staining: positive (+)
(6) Acid fastness: negative (-)
{(b) Growth state in various culture media (30 °C)
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3° EP O 188 316 Bl (1) Bouillon agar Plate culture: colonies are

circular, irregular, snooth in sgppaggateny colored slightly pink. (2)

Boui | | on agar slant culture: good growth, trapezoidal in cross section, no

| uster, and slightly pink. (3) Bouillon liquid culture: vigorous growh

whi I e for mi@ Bayillpresdat Blpte cultvred caldniss latecpireullr. iseguier sragedly ie istrfae @ndbcolored slightly

preci pi tat efkyi t h growt h. (c) Physiological characteristics (1) Reduction

of nitrate: (2 fllony agar sant cufture: gppckGseniiy SPRereidal ipicrogs weationmedystar.pad glightlyink. | ndol e

_pr oduct i on: 5!?’? jauid culture; yigorous grewtly whilpfergiing g relligle. agd shediquid jedgagrprpat and) ( 5)
05| 5 y negatlve (-) (6) Deconposition of cellulose:

nega i‘ S"St

nofn Live (-) (8) Catal ase: positive (+) 15
(9) Reqwr os' 'E positive (+) (10) G owth in anaerobic
condi tion: o o (& est: 0 (12) Gowh at 37[err]C positive
(+) (A3) R Iéb 15 negative (-) (14) Production of gas from
gl ucose: dogrﬁp —ﬁn gLy on of acid fromglucose: Positive (+)

(d) Chem c W,hgd@ee"g{,secggggﬁe()l) Cont ai ns neso-di am nopi nelic acid,
ar abi nose a(mpb,gﬁgeaﬁsgem(.gB Becker et al., Applied Mcrobi- ology, Vol. 12,

p. 421 (196@)Gatakisél pb¥hive Lecheval ier et al., The Actinonvcetales, p. 311
(1970) . 259) Requiremant of e fidecoxiigens pakitive (&fi ds of C16 (n, F1), C18. (Fl1) and C19
(10- CH3) as(10y&irowtti intabaprobicicolwiitipd{nedétieggat a et al ., International Journals of
Syst emat i ¢ (Ba&¥fewestdd ogy, Vol. 33 (2), p. 188 (1983)). (3) Contains C32-C46
mycol i ¢ aci (@ CGaewth #8371z oditive (tici d t ype (M Goodf el | ow, M crobi ol ogi cal

d assi f i cat{19iReguirgment eMitanhing: pegatve () (1980)). Referring to Bergy's Manual of
Det'er#i nat i (8 PEductier olgpoiam dipgoserpegative (Bchl egel , The Prokaryotes, Vol. 11 30
(1981), ant{9)Prrdugtion efiasid ifpra glyensesFesivg (#h (d) concer ni ng cheni cal
classificif ‘iﬂ‘“fﬁpii’?' BPIFRIR sns, the strain S- 6 is determined that it is
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pept one mypatia beidsxs tt@abycole@pid@@a. pr ot ei n hydrol yzate, and corn 40 steep

| i quas ( Ciapgd, orathei aboveg battedologital clerattedstics; dh® greseot. straiphio sphtitibe: as raploHe@BGMIM

pot assi helpnging trcthe gangsRhadoadcewanganese), and so forth is used. This

cul ti vat i dmcyltiyatiep cbiicwergenjsmsas psed dergint anirdinarysqulture mpdjure tonirinjngl acarberesoarte f r om

0 8 & ducoss. glgershepd mpltese)fa fitregen Sqirce do.BEiMpanimGulfatenand smerforivn ichigridgls t o

30 ‘fér r Pn erganicputrieptspyrge (@g- geagkaxiiact, poptanaamest extraqt.sayhgen Rreiein hydiivzate, apd camme
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IEfteng cultures or cells

45 separated from the cultures, or treated cells (crude enzymes, immobilized cells, eic.) are suspended in
water, a buffer or physiological saline water and then the mononitrile is added thereto.

The mononitrile is acted on the cells by reacting an aqueous medium generally containing from about
0.01 to 10 wt% of the cells and from about 0.1 to 10 wi% of the mononitrile at a temperature of from the
freezing point thereof to 30°C, and preferably the freezing point to 15°C, at a pH of from 6 to 10, and

s0 preforably from 7 to 9, for a period of from 0.5 to 10 hours.

Mononitriles used as a substrate are biologically very toxic, and exert serious adverse influences on the
present enzymatic reaction. For this reason, the mononitrile is gradually added in a controlled manner such
that the concentration of mononitrile in the system is preferably not more than 5 wt%, and more preferably
not more than 2 wi%.

85 If the pH value is outside the above-defined range, the amide formed and accumulated is further
hydrolyzed, and the stability of the cells is reduced. Thus, it is preferred to control the pH value within the
range of from 7 to 9 by gradually adding caustic alkali (6.9., NaOH and KOH), or by previously adding a
buffer to the system. '



water, a buffer or physiological saline water and then the nononitrile is
added thereto. The nononitrile |isgpqg @8 A BP1he cells by reacting an aqueous
medi um general |y containing fromabout 0.01 to 10 wt % of the cells and from
about 0.1 to 10 wt% of the nononitrile at a tenperature of fromthe

freezi ng poifreactidneoaditfons are 3fpr@Priataln ctontolisidetheldbsired areidd canchei forgieg) gchaccuropiate®t C,
at a pH ofoni thenm@wonitle]1d,a canverd@ yajue fok medsly y109% osnd with substanfially ng formpatiop (pf -
from 0.5 produe®. hours. Mononitriles used as a substrate are biologically
very toxic, Thaamidgtws fogead; csn de srequereddromihe (paslion mbiye Py eommonly kpawndpchiipyss; ¢
reacti dn. Fargwanpig, @'?éﬁs@ﬁaﬁtﬁ%@%ﬂﬁdﬁ"fm ixtuie by ?‘QHG‘QFI#‘ d’@’d"fi‘%' paration,
contyol | etieatedia activeied, carpn; an i exchage rsin o g fik HE 'g 'P ‘ébs}aﬁcagH@plg %ﬁ em
is prefer?ﬂﬁil%ﬂfﬁ 3ffpihen chgAMEte °'é CPrEsSWP df 1P drsPd ABIAR: PHIRMB op
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from7 tog ﬁ,ld é&ud@ I‘lpefrlﬁmgnceh
previ ously a o t system 4 316 Bl I eactlon

conditi ongxm,q_Eapproprl ately cont roI | ed, the de5| red am de can be forned
and acgynorated—fromthe nononitrile at a conversion value of nearly 100%
and W th subsérmni RAddodbcEis spO B8P IvasD Sorébicaly cultiréd dhl Gt riediufh) @Ha T2 eontalhitng 10 bITEd
can be r egiasses, 0% ot PEPIOraL0.3% ot jicas Pxtract androssbyf ntsahexbaut 3t I0NG vun 48 baulenTpuelis 5
For exanpthes fotad| vereaomovee py cantriugalf sepanatibm andrveshet! iwitin a 1610% Muphesphste befioh(PHLds
such as chi¢ prodedgra wasrepsated ta myeparet waghed edlis\of thé S@traiy tmateticoptentb®l®). an i on
exc\ha{nge r e mixiore of 19§ naitlob the vasherdsells a0dBbP eaftsl 8 0B M prespl fieriiprt 851 wad t he
| i ke, andpiepased, ershibemis parie @f egndenitrile was integmi @s%@%wtﬂbﬁw'él afj frem @ 9 33T bilp

am de, f ofonksiingsreditiops such thal thr.congentsation efasryioniirie e i ireaqtion Systpay did nejexcepd, 2%,

‘greater d@ttﬁﬂ’?by\ﬂ"ﬂwt F“SP@'Y '@Wﬁ'é t‘t %)hﬁdﬁ’émf ’6‘?"?‘ ?&%éﬁgj@?'e Wap corpplgteddn i hgut 3and
percents “S?%
ag‘r ?g:;gﬁgr%: ?C@II% segﬁraﬁ:%z H om t"dee% d at all a';i“the

EXAMPLE 1 was &:Wﬁ:ﬁ % (Rutlo a ?i? eyth
fle

medi um (pgﬂu il B ﬁ’fro

extract,, Z&) 9 QEP h%CI:o Bun%a-, Oblisd of %u.ﬁgelpb.ﬁt

t hus fo Waa y ‘centri uga separatlon and washed with
phosphat e buffer (pH:' 7 7) This procedure was repeated to prepare vvashed
cells of Ehgudel® strain (water content: 80%. 20 A mxture of 0.5 part
of the wasted Tells and 84.5 parts of a 0.05 M phosphate buffer (pH 8.5)
was prgpar edyashéticeelld6ithel -6 3hdin @erd bbtaiagdyih €haisameé imannanss in IEkamphd 1 reivhéagurediide d
W th Stir ein ebactivityl t6 @anols rhanodifriles nrjdar thdnfollawing@orditionsl i ng condi ti ons such t hat

t he concent gpRdaction Gbnditionsyl onitrile in the reaction systemdid not exceed
2%, to thereby subject the acrylonitrile to a hydration reaction. Addition
of merylonitrile was conf ﬁ{,,ﬁ,qi,ﬁen about 3 Nhouf[SgeJ0 ensyre the conpl etion
of the#eaction, stirring pPassiliPhdiphadditbd NUGLH DM Er al hours. Then,
cells 25 were renoved by |[cedik dsﬁ s)yseparati grsm@ yiel g a clear solution.
Thi s sol ution contai ned 20%nsbratifs Y| ani de, and foke yiel d of acryl am de was
nore than 99.9% Unreact gdra&ctioplTess tril e was foonmbet ectdd at all, and the
proportion of by-produced a&ocuptofthedeaationBcdutiorof] #9mmte t harl 0. 1% (based on the
wei ght Bf the acryl am de)—vater was darstirtted oftr fromthe clear solution
at a tenper SHggﬂgf oLt nore than 50[err]C the clear solution was
concentrated to precipitate crystals. These crystals were recrystallized
fromnethanol to yield 30 colorless plate-shaped crystals. This conpound
was ideptified as acrylam de based on nelting point, elenentary analysis,
and | R EXAWMPLE 2 35 Washed cells of the S-6 strain were obtained in
the sane manner as in Exanple 1 and neasured for




their réactivity to various nmononitriles under the foll ow ng conditions.

(a) Reaction Conditions Mnonitri ER0O188316B1 - 2. 5% 40

Pot assi um Phosphat e Buf fer pH 7.7/0.05 MCells (as dry cells) 5
ng Tenperature : 10[err] C Reaction Tine 10
m n Anmount of the Reacti on 1564 in§ Rdtivigedct i on Results 50 55
5 EP 0 188 316 Bl Type—e+—Mboren A orrm-Ag Activity*
Acetonitrile t°P'F"l!?E| onitfrile 102 5
Acrylonitrile Kfﬁp"f(?é%? acryl Onltl‘l|%2 123 Butyronitrile
51 Vat®ronitrile tilnonitri} 16 10

*Rel ative val ue indicated V\g?t ?lthg'tﬁet jvity to15 crylonijtrile as 100.
EXAMPLE 3 15 100 nferr] " gdi um conpri sing |1% of glycerol, 0.1%
of KH2PO4, 0. 05% of NgSO.?E% nort rllQOl of FeSO4g 7H20, (. 5% of soybean
protei g hydrol yzate, and 10 AWra : act {(pH-— 7. 5) which had been
sterilized and to which 0.58gaye v emdk@eqwmwwmqchwemm1%en added was
prepared in 500 nferr] of an Erlenneyer flask. Then, 1 nferr] of a culture
of a type culture strain as shown bel ow whi ch had been 20 cultured for 48
hours i ngxamPe=ge cul ture nediumas in Exanple 1 was added, and cul tured

W th visbratiton at 25 [err] C for 48 hours. After the cultivation was

conpl et ed, 106lIrhss o cturcaroaiver eminpkising: €% taf iglycegel) 0.6 ph KB4PO9,10.65%d oft Mg30.vZtGI0ed

wi th a 0.0081%/opReSs Fieki2@ 4fi% plesoygahiprofinMydrolykate apd 0.4 %chilyeastverdract dpht 15 ethitio

yi el d wadbkbeep slefilized Fridde whiche0.5% ofisierile inabutyronitrith Had beencadded wap prebarbdini$8Q ind of of
acryl gm @e Exlenmayerciiagh. ghen. 1 mb of A cultwe elambyperavites sty as shawnabpiswewiich ig been
The r ey citured fer 48 hevs injthe spamcgltugp meriy gs in E le 1yyas agded, aqd cultured with vibration at

- Acryl ani de G ﬁ?ﬁ ’%éf‘?’\}h TE“‘ 8’”’ 'eﬁﬁ)r RIS [6Rveied by %"ﬁ‘l’% P‘I"%"°I‘ M 155

3.5 Rhod(f{@ﬂd’”@ d (pH:'7.7). This) pracagirg wap, g prietd| washed cligv

1642 hese °2' g‘efs%mWF’F %'V'FVrRP 78 oSG AR roRACR) inithe s&@f’ giAMeaAd

with ref & E‘B:s a{) |rf‘| glnt?odl ments thereof, it will be apparent to one
skill€d in tREERTTRS OU's changes and nodifications can be made
- therein without departi ng fromthe scQpg gfereof. 40 dains 1. A process

- for producing an am de conpound utili ZI ng m croor gani snms, which conpri ses
- subj ecting a nononi t r H-e—hav-hg—-om-2—t-o—b-parbon—ators—to the action of a

' bact erdoum having an apility tBVPH%ﬁ‘@t"e * Acrylamide-Forming

: Activity (uM/mgehr)
Rhodococcus erythropolis IFM 155 35
Rhodococcus rthodochrous IFM 153 25
Microbacterium flavum IAM 1642 20

35

While the invention has been described in detail and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that various changes and modifications can be made therein without
departing from the scope thereof.

Claims
1. A process for producing an amide compound utilizing microorganisms, which comprises subjecting a
mononitrile having from 2 to 6 carbon atoms to the action of a bacterium having an ability to hydrate
pu the mononitrile to form the corresponding amide in an aqueous medium, characterized in that said

bacterium belongs to the genus Rhodococcus or the genus Microbacterium, but with the proviso that
the use of strain B222 (CBS 498.74) is exclude;l.

2. A process as in claim 1, wherein the bacteria are ussd in the form of cultures, cells or treated cells.

50

3. A process as in claim 1, wherein the aqueous medium is maintained at a temperature of from the
freezing point thereof to 30°C.

4. A process as in claim 1, wherein the aquoeous medium is maintained at a temperature of from the
freezing point thereof to 15°C.

55
6. A process as in claim 1, wherein the aqueous'medium is maintained at a pH of from 6 to 10.
8. A process as in claim 1, wherein the aqueous medium is maintained at a pH of from 7 o0 9.

6
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the nononitrile to formthe correspondi ng am de in an aqueous

medi um characterized in that sagplglhgssfyg Bym bel ongs to the genus
Rhodococcus or the genus M crobacterium but with the proviso that the use

of strain B222 (CBS 498.

74)

is excluded. 2. A process as in claima1l,

wherein the bacteria arg
cells. 50 3. A process
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as’ln

l}qu" |jtr:r1fr‘e1
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Feri

mai nt ai ned at a tenperat
C. 4. A process as in cl

a tenperature of fromth
process as in claiml,

urAsetofitrifer om t
ai Rreplonitfiher ej
e anitrile f ree

Methagryioniiles ¢

from6 to 10. 6. A procdssBubgontie c| 5

mai ntai ned at a pH of frjony2P" B'ft‘ﬁ. 6
Ani de- For mi ng Acti vity* [AcHEWRYe) e

ne freezshg poin
n the ad®fous ne
7i ng poil® there
leous umis
m 1, whePkin the
EP 0 %38 316
30

cells or treated
leous nmedi umi s
thereof to 30 [err]
i um i s nai nt ai ned at
pf to 15 [err] C. 5. A
mai ntai ned at a pH of
aqueous nediumis
Bl Type of Mononitrile
Propionitrile

102 5™ * Relative valug\indigatarith thielagtivity to acrylonitrile as 10000

Met hacryl onitrile IZ3 Butyromtrite 51 Valeronitrile
11 Nicotinonitrile 16 10 * Rel ative

val ue i ndiagdted Wth the activity to acrylonitrile as 100. EXAMPLE 3 15 100
nferr}; of—a—culture medi um conprising 1% of glycerol, 0.1% of KH2PO4, 0.05%
of MySO04. 71dd0ns O & CulifireCrhediumSEampridig01% @f §iYeerth, 0510y bielaz POY, @106% ot IMGSOPI7THZGL €,
and 0. 1%.001% e 8680, €7H,0,08% 6isdybedn ProteinHyarolyFafel altic® 1% ot paast| exizaetl (pHNTIS)tvhichhi ch
0. 5% of rad Béen|striizéd Mndtty whith 0.5% lotstérietisdbatgionititdched] basa addar epapremhradrin SO0ndf Of

an Er | ersntBrienimdybrafidsk. Thtrer, m4 ofrk caifureaofcutypeu culture fstrain iy pleowa blpw wbick hadibesnas

s howarzoh adulbiredvibi 48thotra.th theesame 2@turecuddivav asdn Bempld 8 wanedded, iand eutieredswitevibeatibn alr e
medi um 285 € rfor A& hogys. dftdr theacultivafioewas camdleied;| celisrwerp rapavered biheentrifugal separation gndr r | C
for 48 Heanrveshedfwite s 00RM phosnhite Suffen (PH)ED: Eimprpesdisel wasiepgated jpyield washed edlied by
cent ri f Uipese cslsearaimpastred faq aqtivy Pt foraatien of gotviamide drom senvofkig I e SameBINeres (pH;
7.7). THrB@pwleEedure was repeated. to yield washed cells. These cells were
measuffed f Hie regutts 479 $howpin TP dmt i on of acryl anide fromacrylonitrile in the
same manner as in Exanple 2. 26 :|: esults are shown in Table 1. TABLE
1 Type of Strain Acryl am de- Ing Activity ([err]Mng. hr)
Rhodococcus erythropalis | EM 155 hodococcus. rhodochrous | FM 153
2.5 M. crobacterium flavum | ARpé6¢Strain Acpylaggle\fpiniing | he i nventi on has
been described in defail and with referencel tAstvy@Mmadenbodi ment s

thereof, it wll be Qpeiestcud fytibiRisSIKMNiESd] I N thgsart thpt various changes
and nodifications caf BWEddesears ¥ b IFM 1sBout depagti ng ffomthe scope

thereof. 40 d ai ns ] .MidolRcEnstavinviAMIBaZiuc) ng an2@m de cpnpound utili zi ng
m crogy gani sns, whic —stoecttng—anononttrtehaving from2 to 6
carbop atopgp. t t he action odf a_bacter.i um qﬁav' na.ap ablfJi;ngdt @%je"e%ﬁ?t t he
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1. A process for producing an amide compound utilizing microorganisms, which comprises subjecting a
mononitrile having from 2 to 6 carbon atoms to the action of a bacterium having an ability to hydrate
the mononitrile to form the corresponding amide in an aqueous medium, characterized in that said
bacterium belongs to the genus Rhodococcus or the genus Microbacterium, but with the proviso that

the use of strain B222 (CBS 498.74) is excluded.
A process as in claim 1, wherein the bacteria are used in the form of cultures, cells or ireated cells.
60

A process as in claim 1, wherein the aqueous medium is maintained at a temperature of from the
freezing point thereof to 30°C.

A process as in claim 1, wherein the agueous medium is maintained at a temperature of from the

55 freezing point thereof to 15°C.

A process as in claim 1, wherein the aqueous medium is maintained at a pH of from 6 to 10.

A process as in claim 1, wherein the aqueous medium is maintained at a pH of from 7 to 9.
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batteri'um bel ongs to the genus Rhodococcus or the genus M crobacterium but
with the proviso that the use of €proaigs 33881 (CBS 498.74) is excluded. 2. A
process as in claiml, wherein the bacteria are used in the form of
cultures, cells or.treated cells. 50 3. A process as in claim1l, wherein
t he aqueolis Awmretiesmasi in clpiy 1awhereie the monepitdie issentiquayshe orgptermitignptlyraddedstp e Apyegus
poi nt t her edfediug sgeh that thejconcentrgtionof mprepilriiesis gat mope anH Wies wherein t he
aqueous nediumis maintained at a tenperature of fromthe freezi oi nt

e aBirots

thereof t& 27PrPeess gblg.clais'.tﬂh ?ib@ewwﬂfﬁcew&av%f'y inAayitienty added t
medi um& s meERedu SHEHhal the oncpntrsfioncof mgnagitria s Aey moge Ak 2856 o5 a5 in claim 1,

wheref n t he aqueous .nedi um i s .mai ntai ned at .a.pH of .fro . ) 111
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the nononitrflie I's continuolsly or intermttently added to the aqueous

nmedi um,su concentration of nononitrile is not nore than 5 wt%
15 UBdkedh &

A process as In claiml, wherein the nononitrile is continuously or

i nterm tt entyahatARARH HbRtelluRE oiRéHUMIBIbIAdung unteF RéHveHAURILWOR MiMAdkgahibifen, umfassend
concent r at i Qjas VhtorHBAGH SIS | MidRorithils MKt 2 BIB l6EKdhidetofidtoér der WirkdngDdinbe aBaReriUfs i nit
claim1l, whejingi Fanighét, Ba3Munbritil uEBildEngtdis Bhispibchéridbre Amid$ i dind@ wiseigaromerium am i s
Rhodoc@gcus Hygratisfersh, (FERM- BP No. 687). | O Patentansprilche 1. Verfahren zur
Her st el | ung dadune gehonrcteienrizt @idding unt er Ver wendung von M kr oor gani smen,

unf assend daias BaktesunvedemeSianam rRbgdoktaunaeder ddns Stamm MiciobasteGunik@hdebdts b fmitt demen
der W r kung Verbehsalt, @& idiederwendungriles Stammeas BR22(CEHR 498:74) alsgesoitloseoniistri | zur

Bi | dung des entsprechenden Am ds in einemwassrigen Medium zu 15

hydwet i2&i &r erfahricnaetoMspieshelanz el chnet, daB das Baketri um dem St anm
Rhodococcus 45etssh gakpanzelghnst 98ty obact eri um an ehor%, aber nit dem Vorbehal t,
daB di e Verm%ﬂﬁﬁgend’égergf’m@'E@f%'%eﬁ@ég‘?ﬂ?n PlOR LAY IO’ st . 20 2.

Ver fahren_nach Anspruch 1, dadurch gekennzel chnet, daB die Bakterien in der

Formvlgg kulgggzr'éwi'ggﬁ[%ﬁ%' ::1%!’5& behandel ten Zel | en verwendet werden. &
Ver f ahren na ﬁ% . C 1:SSTige
Medi um bei €n&r" errpeFug} Ur e'v°6H°W§%§"r¥ﬁ%@@g%ﬁ&%fus@§ gg%ﬁiwéﬁj's
gehal ten wir i LRb&y nach Anspruch 1, dadurch gekennzel ochnet, daB
30 das M | eng\égnzg%a@iagnperatur von dem Gefrierpunkt davon bis 15 *
C gehalghen Vgak fhediam bM@nbrfbhpsraildoh aé SBfisiihktdaverdUEED gailiehwiracl ochnet , daB
das wassrige Medium bei einempH Wert von 6 bis 10 gehalten wird. 35 6.
Ver f ahr enghaghanénsfactAddprdich Jadur ch gekennzel chnet, daB das w issrige Medi um
bei ei nem pHiau@éh gekbhrizelohetvab t en wird. 40 7. Verfahren nach Anspruch 1,
dadur ch gek edas widstideiaddjunmciseBeinkers pHvVitah mant & bid 10kgehditemeirder | | ch oder peri odi sch
zu demswassri gen Medi um so zugegeben wird, daB die Konzentration des
Mononi tri Bs Verfghiwien naghAnspueh & Gew. % ausnmacht. 45 & Verfahren nach Anspruch
1, dadurch gekennzeichnet, da8
das wissrige Medium bei einem pH von 7 bis 9 gehalten wird.
./
40 7. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, da8
das Mononitril kontinuierlich oder periodisch zu dem wéssrigen Medium so zugegeben wird, da8 die
Konzentration des Mononitrils nicht mehr als 5 Gew.% ausmacht.

45 8. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, daB
das Mononitril kontinuierlich oder periodisch zu dem wissrigen Medium so zugegeben wird, daB die
Konzentration an dem Mononitril nicht mehr als 2 Gew.% ist.

s0 9. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, daB
das Mononitril Acrylnitril ist und daB der Mikroorganismus Rhodococcus sp. S-6 (FERM-BP Nr. 687) ist.

Revendications
55
1. Procédé de production d'un amide 2 I'aide de microorganismes, dans lequel, dans lequel on soumet un
mononitrile ayant 2 & 6 atomes de carbone & I'action d'une bactérie ayant la capacité d'hydrater le
mononitrile pour former I'amide correspondant dans un milieu aqueux, caractérisé en ce que ladite
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datiur ch gekennzel chnet, daB das Mononitril kontinuierlich oder periodisch
zu dem wassrigen Medium so zugeggwerggsigie1 daB di e Konzentration an dem
Mononitril nicht mehr als 2 Gew. %ist. 50 9. Verfahren nach Anspruch 1,
dadurch gekennzel chnet, daB das Mnonitril Acrylnitril ist und daB der

M kr oor ganbasifris aptrgideicavcgante BhpdocSeogs @FERMBIBP Migrobag@ipin, imgis. & Rdidierdfusasoitons
55 1. Pr ocexgle hailigstioncieda soyeheB22(CBRHOR74R | ' ai de de mi croorgani snes, dans
quuel dans | equel on sounet un nononitrile ayant 2 & 6 atones de carbone
& | "acti nP'E?"‘ii’ﬁée'B'al?t'é‘fef“écaélg‘ahtda'l'sa.""!i’a'da%ﬂ"@"?? W‘éﬁ?%"r sous: fopmdm puitires: de pour
f or pef I afflifes Wslecslos @At dans un nilieu aqueux, caracterise en ce que

| adiMte 7~~=~~= |||| 1111 188 316 Bl bact-rie.
appar 1| hi FHEEAAEE e Lgd's'er o uo ol e, ST 2 B
condi tion &%"bm o '°§°"cﬂ°' °°ﬁ TsAPT on de | a souche B222 (CBS 498.74). 2.
Proc {9!4 0P Ebdls efoﬁ‘f?’?&b doB", Juansd%ye hCAHEL ad §x Qé?qﬁﬁaﬁ{cdnﬁ% R Hérétbrnges
sous fornme nkrbl G Go gélatlon J es ou e cel es traitd

Procdd4 soron a reven |cat| on 1, ans | equel lo mlieu aqueux est nmintenu
& une t egYPEfoaddd sBlort RTVohdktiIGAN, bifhs F6lel Pinibu Afe&%&ﬂﬁéiﬁém%mn% cdRpris datre 80 4.
Procddd sebio. | a revendication 1, dans |equo m | ieu aqueux est maintenu
a unesst enperature conprise entre son point de cong~lation et 15 - C 5.
Procdd4 e oPatsds aelorelaa@ndicationoin ddns ladasi 3o inttielLUmjuedx@stmhdintenu daqpeilcomerist enfralz Nt enu
a un pH coap®is entre 6 et 10. ?5 6. Procedd solon | a revendication 1, dans
| equel le mlieu aqueux est maintenu a un pH conpris entre 7 at 9. 7.

Pr ocdd6 7 oPrwpéde asefop\ie rrelvepdicatiom 1.1 dangalaauel eqmehonitrie eetnajentd dp | fegop stontipb@ wd de
f agbffzocont Intetreitiante aurmilieg aqueux fiefagaryAiup facseneentsationyen mengnitilene salt RS seRégee B0 | a
concent r at P40 "A¥s&ononitrile no soit pas sup6rieure a 5 %en masse. &
Procdd4 selon | a revendi cation 1, dans |oquel |e rmnonl rile est ajoutd de

fagon cdht PRES G o dPimdtaien 1 ders pieblp Seprelrle a8 Hiid X
congept a T TSt o e S etion PR o e

9. Pr c6d4 B¥*F a revendication 1, dans lequel e mononitrile est
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