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Thc 3iob 1,a1 S ithci8 or D- :iu1era ,l Lu1s 	 Of 

f !cetobacter cuxym o:i D4r&:to1 7ihitoL 

and Other Po ' 1.yth'o:y Coud 

(unnirig Tit1: Atioi o Actoactcr 	 Oa Poijo1) 

BY V. MO1S AiD £J. F14-  

UrtvcrEity f Califori Brk1or, Califo iia UOS,C 

Bacterta of the nuz Ace ,tobacter have lonr, been'' biown to oxidise jyolyols 

rith pwrticulaw steric configurations to ktoses (1ertrzd, 1396 a , bo). 

Atobcter Btbocydan (1vr & do Leeu 1924), in prticu1ar, is ch-w-zacteri zed 

by aayvry 13.pt~OifiC qlmntitative oz1datXon of this ty'pe (Thxt1i., 1936 

1U1flZ' & VL1dr ib:?, 197;  Hwm, Tildsen & Hudson, 1938), cuid ho bi used 

OA * preTarative.semla to obtoin p riusi.y tnhnown or rare zmeaj 

in the oxidtio or 	co-1)-ido-heptitol to D-1oheptu1oe (Prtt, £itiuyer 

&F.Udz0ap 195 	abito1 to D- lulose (Prriee & Re ichstaLn,, 193t), ribitol 

to Lribu)..oe (eithteth, 1934), -sedihptito1 to L- 	heptuLoe (Stewart 

ichteyer & Hu oxi 1952), aria eryt.rito1 to L-eryt1ri1oee (Wbtetltsr/ 

Un&rkoiler, 1933)  Other tztcyclic ujr derivatives have z'ecert1y been used 

eucceru 	eubtste (Jones, Perry & Turner, 1)61) 

V.e eteric requi rezrants for oi&t1on of polyols have been defined 

(Hann,  et a1 9 1933;  Faticr & unerkr1er, 197):  tvo contiguous D-secondry 

bydroxyl roups ximst. be  sdjacent to the prir*ry hydroxyl group at the bttoi O 

the Fischer projection fort1Ae tcito1s have a lso been found to be 

Perarient cd.rer: B±rbec. Co11e, Uaiverity of Lodon. 

II 
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• 	 ueptib19 t 0c±dat10iS of this type 	 th 

of the z'ctioa have been put foard ( 	aiJ, Fra1 & Cha, 192; 

• 

	

	 Ancr3or1, Oit 1th331 & Kirk.7od, 1953). Potcrk Rvmn, (9,47) Showeet 

that A. Subordans attacked 7c1o1-ie ax-1:2:3-trio1s whith pozsesacd t C19 

• adjacent hj, &-o:qls to diiy 	c1obeuonec and this has u&cted.  to us the 

use of bactrial ot&tion for the preyaration or moCIycosides Which have 

previoely been obtAined only in low yield by non-specific oddationz of 

• 	the secony bydroxyl groups in glyaosides (Brioxrbe et ai 1961) and which 

are of interest as otential starting subntazlceG in the syntheis of z'are brancie& 

ciatn eu@Rrs (mrton., Overend a WiUie, 1961). 

An investiUon initiated by tho req,4rernents for 1tiram qvntitica 

• 	of ketopentosco'bas been u4drn of the kim,,.tics of po1yol oxidations in the 

oroanism - usina 'farbur 	sirometry Gms exchange. taper chromatography e.ae 

used for product analysis. 

EITAL 

Grovth. Citures of tlbg orcrnism were raintained and growa on the followina  

edU (g./l,): Dirco ycest.extract, .5;  K,,flPO, 1;M3O.7 U20, 0.5 the solution 

a$ adju&ted to PH 7 aitd glucose, CeCO 3  ad agar (eaih 20) vere added. The zudim 

as then autoclaved 	after eha4U:arx to dttrihuts the thai evenly was rapidly 

ôoled until .soUd • The ce113 Were grovn, in Rou bottles at 280  f 

After growth, they were rexoved from the ar tdth distilled water, the auspansion 

was fi1terd thro 	ualin to rezc)ve containatinij pieces of aiar,  and the bacteria 

• 	 ers ccrtrifuged for 30 zr41n. at 2,000 x g. The es ient consisted of two layera: 

an ulver rink layer containing the ce11, and a lover brown one of asar  thhris. 

The latter pecked very fir1y and the celia vere readily separated iroyti it The 

bacteria were 	d twice by centrifwution before hein ewudc3 In the 

eprrite vediu at the recuired. coxxentretion. The relntihtp bctween dry 



c11 vo1ue and oaeity was fowI ao th.t the ccli conceatrations ,  

in =Venslons could he dcte'.thed beiorc perforrrdng an cxerct. 

The zvowth Nom tl3 floux bott1cc (t 2 vAL, of 

tckec1 cdU) war. vhed and suspeadocl in 150 nI. of açtou, volutlona  

o;itininc 5 . of cu1trate, aI the recction rnituro (Ltvi<led cçtU.y  bet;;ccn 

or 250 u1. 	thioh v.ere f1whcd witli 0-.0 etopercd, and ht3'.n 

micUy at 230 . The COWSCS of the o datlonG Vere XoUowct poiaiet'i1iy 

on sauTlez of the reetion taixtvwas after rcova1 of the bnctcrie by cen.vt1. 

when ox1•tion w!ae  cor41ete, as indicated by eoretant opticeI activity of th 

upetzcit, th or8anism wa removed and the products yore obtctnd ip1y 

by ovnVoration. under redueed pressure of the aqpecas aolutioato drn. The 

purity of the products vaa detoririned hrtmbica1ly. 

The bacteria were suspeaNd ia C .0Ô7 	iP0 

aduetod iti KO! to pn 6.67; the concentretion of c011 ia the epenion e 

25 1 of vetwilcked  colic  04  zn. dryt. 	ea entc or O, c'itjon 

and c 2  rod'tion vare performed with th 	a rtuc ui 

a Qorrceton rao made ror the CO 2 rotained by the bwrfer o  

a vaie of 6,382 for the firt anzoelatloa conctant for carbonic cold (Urcit, 

Burris amL StaiTor, 119).  The main c nrtniant i each flack coatvvi v&ed i 6 

of ccii suopenalon in pbophato buffr (!O 4. of vet racked lic) toethor 

wIth 0.1 ra. of the im btffer ihte:i conta. n(,,d oh1orapherLico1 (1.0 m./m1.) 

in elpropriVe caeeo. The Subatrat, (15 wo1ee cliceolved ix 0.3 ml. of burfer) 

ae added from the side-arm as required. The contre-vAlsof the r1ke on1atneU 

when neoecary, 0imL of 15% (Wv) KOH to aboorb C04 The ficaka were ehalcen In 

inter hath at 30 Paecond Set o tlaakc, Containins cmi1nr quantitics 01 

the roaotanta =3 also sba1,.cn at 30
0 and from thco seq 1ea wore rv:d 

eriodioai1y for o ro onbic analyai. Portlone (25 4.) of the media after 
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ce1t3LfuatiOfl were spotted on each throu*torwa. 

•Chroynatogp. Onc-cUmenaional paper chroratorapby vaa 	orctt for foUowin 

the reaction products correal?,orAing to various staee Of a exchec, ueth 

wbatan No. 4 paper, developea with either pheriols'water or butano1*proionic 

acid:vate (Berx8on et al., 1950). For the izwestiatioxs of the purtty of prodicte 

obtatnd On a preparative scale j, tazp1es were run on hatan No. 1. paper develope1 

with it-but 	:etoLater (4:1:5 v/ui tpper phee). Reducing carbohydrate 

products were 1ocateI and alassified by a p1oro.ucino1 apray (Borenfreund 

& Diche, 1957) • Other eoupowid were detected. With A:t$03 . 

Chcica].z. Ubito1 D..&.cit011 .flarubi1 o1 u4 obloratvbenicol (c)rozyeetth) 

were obt*inea 	ci).1 • L4th1oe Wsa proarod from ribitol by oxictiozi 

with Ao sub2waans(e<e 	 -rLu1eee vas prepared by treetwnt of D-arab1.ioe 

boiling pyridine. (I,ene & T1pôn, 19) and vas purified by gas chrotoreic 

eparetion of jts di-o-Isopropylidinedtrivative. 4ethy1 D-rtboeide was prepared 

by heatiflg a .oLut±oi of 	b' in t eiØ1c 1!C1 (1% u/v) mder reflwc 

to contnt optical rotatioi% (3 	) The 	du 	yrty product obtained 

after AetrLU1$ation of the ac4 v.tth AQO 3  ms [oJ D  47° ('onn.. 2.0% (/u.]in 

vater) and 'wan 6hown to coAtain 75 1% pyranoside as determined by its eoztton 

of eriodte (MiraU & 'errir, 1957)  ad the liberation of torzdc acid drnin6 

the oxidation (M(eron A Greend,, 1955). Methyl 	bopyinosde (rn.p 169-p 

1700) vas 3inilariy repared by the 	oidation of L-inose4. 

I(inetle !ice  o pyo1 oxidAtion 

Both 1)-1w3ito1 and )-rabito1 were rapidly 

oxidized by imshod bacteriaL cel1 (Fi l) withit 30 tin. 1 atwm of Wqgerx  was 

per nolccilc of substrate GITP.Ued. Thereafter the rate of oycn uptake 

tHE 



was raew1et .rdued but continued 'dthoiit e pause until 60-7 of the oxyn 

oguired fore MVlete oxidation of the poyo1 to earbon dioxide and watez' had 

• 	been consuie&j this took abàut 7 1w. Ccirbon diox.tcte evolution coutenc4?d vith 

30 dn aftev a ition t the subtrete to the cefle, thougj the rate of relea3e 

vee vry dow duriag the period, in which the firat atom of orygen per molecu1. 

of substrate was boing consumd. The rate of its pr'odwtion grad mlly tnceaset 

for about 30 via. int,ilthe R.Q. vas rear vailty during the second stage of 

oxidation. Paezhroatoraj?hi an&lysis 01 the supernatant neii from the time  

one at= of oceri per moleaula of substrate hnd been contit uztL1 the end of 

the e r1cut showed o&y eorbose o .yulose (from 	Iucttol and D-aralitol, 

tLvzy) as oct of the rettorzs The eovute of thas auvLrt. 	tlP 

4ed vith tac and they had d1sappemra4 *ntirely when resylratorty activity 

No otber products were observed ohmmvtogmphiaally. Poletrr showed 

that th 	of xyluLoze vs f'd; Viseert Itof ft (1923) found: that the sorboe 

prQ4C4 is the L-ier. 

ibtto, This substaxice was also oxidiaed rapidly, one atou Of oren being 

cowsA, per to2.ecue of added bstrate within one hr. (Ftc. 2.). There IMS 
't&E.r FG-. 

no eYelxUQn of ubcn Uoxd.e at thLe ote, ud 	towphic analysis of 

the suernatwt rnedin revealed the preeece of ribulose ar, the sole woduct. 

This 	ehown p ritrieUy to be the L-tsomer. 

eprtory ativ1ty thefl Oeased ezoept for a low rats of endogenous repiratior, 

and was c'vveattm3JY, rwred after n le' period ot ibout 6 hr. The resmaed 

respiration )ad a R.Q. of cme, and pro , eedfea for at least 5 days, by which ti 

about 56% of tho oxyn ruired for,  total exi4ation ktmd been bsorhed; the rate 

of oyea 	isuton showed no sian of deareasing at the end. of 5 days • Chroato- 

rsi?hic aalye1 or the ciupernatant ediiin during the second stage of oxidation 

ehowed the re n3.r of dearensingi qtantities of rlhtLose. These ohservattozu3 

on the IqUictics of rihttol oddatton gcste4 that the c1ely between the firet 



and second otees of the oxidtton iiht be due to the tornstion of an adat1v 

enzc system required to continue the tetabolism of L.r'ibuloae produced in the 

first stage of xibttot oxtdation This possibility vae exaaiinat in a zwer or vays. 

The oxidation of r±bitol by the oranton ms atwited in the prezre of ch1oz. 

crhenie1 at a eoncentration of 50 Lg./r41. This antibiotic 10 vo). known to be 

a épecifie inhibitor of protein sytheii, end vhile not affecting the sctivity 

ot pre-torznet enzy=3 #  prevents proaasses such as enzae adaptation which involve 

the marmfacture  of nw• en 	ulea (Brock, 1961). £xperient showed that 

b-%4 no effect on any state of the oxidation of 	1uicito1 or 

D-erabttol, nor did it eiTset the first stae of ribitol oxidation during which 

• one atoxe. Of oyen was uttlised per vxAecUe of substrts pd, with the 

• 	gititetite tormtIon. Of L.rihulose Even pre-tneubatton of cells vith th1or. 

henteol fpr. 21  hr z'tor to the tiddi.tion of ribitol had no action on the first 

stage of oxi(tiGn of the polyol. Hovever, thring the eseond st4je of ribitol 

mvtabolMA chlorargjh-- nieo1 inhibited both the ozygen içtake and the eazlon dioxide 

liberation, and tnCi3. the lag, j)OZ'iocl bet,,men the and of the first stags and the 

cbrning of the second eta ggn, from 6 hr. . to abvat 54 hr. 	.2). Eventuallyp 

after about 100 hr!, the ratee of .s cn vith and vithout th1o1nicol 

bceae equa1. 

The oxidation Of L-riu1ae it1f by the bacteria closely paralleled the sçcon4 

stage of ri!4tol oxidation, both as reepvls oyjf,, en uptake and eerbou dioxide releases 

i.e., there vas a lag period of several hr. i*fore oxidation cormaced (Fig. 2). 

ChromtosmVzy at time inte'vals during the oxidation of L-ribulose showed only 

decreasing amounts of this substance in the medium.. 

A furthez batch oi' cells was tncubnted vith ribitol for 5 days to prote 

enzyme idaptation, then washed svera1 tinca and incubated separately with 

ribitOl and t-ribulosc in the Warburg apparetu • These cdU denstrated no la 
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perio4 between the firet and second stages of ribitol oxidations tn the second 

stage the rate of oxygen vtake renamed lower, than during the first stage, the 

ettuation r aenb3.ing those with D-glucito3. and Deerabitol. There was no 14 

period before the oxidation of L-ribulose, whicth again closely paralleled the 

secoz$ stage of ribitol oxidation, indicating that adaptatton bad e].rcsdy 

taken place during the pre-tncnbation period. (flg. ). 'urther, adapted cells, 
1p't51i1T Fla. I ,.teR. HERE 

in contrast to urrndepted bacteria, be.zz to release carbon dioxide as soon as 

they were etiiod. i4th either z'ibitol or L-ribi4ose, demonstratina again 

their capability for metabolising L-ribuloee with n6.14 period.. The capability 

of the oell.a to oxidise D..ribulose was investigated. Only the D-t3omer has the 

necessary cbemicl ootigta1•tion for the charaetertøtic oxidation of a secondary 

alcoholic 	 Lose shoved, a kinetic pattern of gas exchange similar to 

those of D*g1.uLto1 and )-arabitol (rig. I)i a rapid first stage oxidation 

correcpond.ing to about one atom of oxygen per m1eculo of sugar, followed by a 

ur second stage ('thtch proceeded without a lag period) during ñieh carbon 

dioxide was produced and oxygen absorbed. 4th an LQ. in the range 1.1-10 

Carbon dioxide was formed as soon as the cello were supplied with the .sur. 

Chromatoapby of the aupernatant modiat shoved., in contrast to L-ribulose, 

the formation of a reaction product which would be expected to be 2.325.trihydrox$. 

pitsne-21-dione (assuning the ketooe to o idies in the ecycUc terra). The 

structure of the product was not proved unequivocally, but some evidence was obtated 

for it being the -dikotone. A sample of the substrate (15 rag.) was oxidised 

under condittons known from respiromotry to be optimal for production of an 

interdiate and after removal of the cells the supernatimt showed carbonyl 

absorption in the ultravtol 't 	2E5 rn, log € 1.71) auggesting the presence 

of the equilibrium It 



(oH) 

CO 
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M4tton of alkali to the aolution caused rvsLble enhanced abeoz-ptix* and 

a byps oebmdc s2tiit (X 	270  mp#  loa E ca 1.65). This to attributed to
VAOX 

bction from the *cyclic species in the eq*ilibrft It: 

014- 
0 (4ti 	

C l 

• 	yt P-riboside. Vr slow oxidAtioi 	this substance teok place. In the 

• 	course of some three days one atom of 	i5 absorbe4 per uoleoule of glyco- 

isidep with no pr iuctin ot carbon d xide0 This was foUoved by a period in w1lich 

come esrbeu dioxide vas prothed together with oxyea .absotion, until sfter 

about 9 dVs o when the exori it ias te inte4, about i$ of the oim rea4re& 

for copj 	oxidation hd been absorbed 	i) • As the rate or oxygen 
ii'4 cET ftG. 

uptake ims so low, it was diUicult to determine i4ether any ncrease in the rate 

took place as a result of enzyne adsptatiorL. Hever, in the presence o 

ChlOii••Ll the total axygpn albsorptioxi in 5 days was aboiLt 2Q lees 

than the cor spo$in value in the Senee of the entibiotic, gt;esti  that 

adaptation was lees pranouncd than in the case of ribitol. Further, there 

was no leg perto., either before oidation or after orne stom of oxygen per 



,uie of aubtratø mc1 been abuorbod. Cbnato5ra1io ana1rBiO of the .enatant 

iediuzi ebowd the prezee of a .rodut fQrD in the cotrøu of the first four 

dayal this GMduallY decrevsed in jitity during the subsequent ,eriod of ziuba 

tiox, and o1multaneousV a iecond product. rada its apperancc • Tin second product 

sarod from thr torahic ta to be aciaic, and was not ein1 further, 

n order to investigate the first product in ipeater detail the 1ycosido [c] D. 

470  s oxLttsed a a larger scale (125 ms. in 10 zn3.), the reaction being 

to onstt z'ctstion ( E°) 
sztaXt attr xroval of the teU vas ziobrA to contain primrily the initial 

tt)dut which ,  zan on roratoran8 as.an.aloxiouted streak, all of whih cAVO 

'4.th 	 ineo The s1ution had %M. 287 V44 j, 10 E 

chsnin in Col U ot hydroxide to L 310 •, la 	De titures are 

coneistent tth the  moleaules hzwing a 2- 	ocycihexenon struetre as the 

osttions 6r =Admtm bsor$ion in neutral en4 a3.kaltne øoiutioAS are sint1ar to 
n.c ,  

those %ut.ed for Mjoin 	 1953)0 14ethyl-3-*>ZS1UcOSide is rorted 

to have an absotioA naxi.mtrn at 265 	shifting initWi..y to 320 W  in atkaUne 

solutton (Theander 1958) ,  The sirrj obteined on cvaoration of the suernatent 

after €)Ye1 frm the cells, eve, on reductioa vith sodium OMIPM 6nd 

ro3.,i3t5 with suLuric acid, ir&iuly ribose, with a small axwmt, of srabinoe. 

This jr1djoates 'that btctcrial oxidation oc irid at 

This glycosie was ox4iee4 even nore a3.ow4 than 

uethjl ribos1do After 9 dayap  no cahon tioxide had been pee4, while the 

o)n upteke eo ee*nded to about OnO atorn per wlecule of eubtrete cuplieI. 

urin the firet four 	of ineubation the  total  oxygen upi ewas so 25% 

loier in the 3rescnce of cbloramphenicol than in its ebsenee, a tffnding aiiIer 

to that with mthyl ribide • Two products were foried from methyl axabinoside 

hih were clizvezto athicaUj ,41= to those from methyl riboide, but, no 

further thvestigatt j3 usre OU40 Of these Castances.  



eration of rwlt 	attitiea Of katose s . 

When oxidation was cop1ete (Tebie 1) evorstton of the 6olvent under reduced 
fl;6ErT TAJ3L 1 NAI HERE  

pressure after rerwA1 of the bacteria g avc the icetosea as c1ar, pale yellow 

syrups in yields Sreatr than 96%. The suZArs had identical cb omatoraphic properties 

to those of authentic ketoentoseo and were further chracterisec1 by interconvernion 

in good yie1d.c to their corresponding phenylosazones.The final specific rotationa 

vere LJ D _29.00 and +16.20 1- or L.ribulose and Dxy1uloae; valuea j.oted in the 

Literature are resPe 4  Uve13J -33 and +16.60  (Levene & Tipson, 1936). The ribu1oe 

vaa cronatograhicaUy pure but the xyluloao was  ahown to contain, from early 

ataes in the oxiation, smaU auiounte of an aldopentae (probably xyloze). 

DXSC33ZON 

Const.i.tutiLe arWAA 	UVO e-nW.MS involved In  gglyol ox1dation. 

The kinetic data rod above of the ae exchanee and prodact formation 

eugt that ceUs grown oia me&tum containing yeaet extract and &ose as carbon 

sourcee, poseeaee4 a eontitutt',o enznie 5yatev capable of Q(ttainG ribitol to 

L.ribu1iae. Continued incubation of the ce113 in the presence of L.ribu1oee ttimu2Md 

the poductjon of adaptive enymee which permitted the further, mataboliai of the 

pentuloae to carbon d.iotide. Support for this contention was provided by the Lnhibi 

tion of L-ribuloe oxidation by chora1ni.col, and the reads oxidation of ribitol. 

and L-zibu1ose with no US period, by cells which had been p4pted in the presence 

of L-rthulose produced from ribitol • The oxidation of ribitol and. L-ribulose by these 

re adapted cells waa unaffected by chlorwhenicoX, demnstrating that the adaptive 

enzymes, ones formed, were not inhibited by the antibiotic, The metaboltei of D-].u-

citol and D.arahtoi by unadapted cells abwed that the orL, ,anism poseessed constitutive 

enzymes capable not only of oxtdisth these alcobol to L.sorboee and -zylulose, 

respectively, but also of subseently omidising these augars to carbon dioxide. 

Hover, the formation of L.sorboso and Dyluloae was rnuch more rapid than their util-. 

isation, and this accounted for 3.arge amouflts of these substances being released from 

the cells into the medium. 



- U- 

OxiiatVe netaboUsm of the nethy1 Slycosides wee aIw, q4nd appeared to b 

3ae)j conatitutive, eince c1t1orehenicoi reduced the rates of gAs exchange 

• with these substrates by only 20-25%, Tbere vas in addition no sign of any 

increase in the rate of oxidation of the &.osidee after a lone Incubation 

in the absence of iloranhenico3. (Fig 4), in contrast to the pattern 

obtatne& with ribitol and L-ribulose (Fig. 2). The effect of .  chiorezheniOt 

• on the oxidation of D-ribul.ose was not studied, but from kinetic curYca of 

the gas ex-change the oxidation appeared to be entirely conetitutive. 

of Icetbocydie jnpoyoi oxidation  

• As a preparative tool for the oxidation of an appropriate secondary 

'alcohol to a ketone, the present study has shovn that four types of situation 

wigbt be encountered with copoundS vh&ch: are oxitiSed by A. sub ydans. The 

first, and experintanUlly,  most satisfactory of thes0s,  is exeuipiifed by ribitot. 

With this substance there is a qunntitativó oxidation of the susceptible 

Secondary nl.cohoi grouping to. the eorespanding ketonic • çroup, followed by 

a long lag period prior to the coiplete oxidation of the initial product. 

Thus there is little dancer for a consideruble period of products being lost 

as a result of their further ietaboliam. 

The second situation is illustrated by D-rlucito3., D-arabitol, and D-ribulo3e 

Uere, although the liret ctae of oxidation is quantitative #  the eeond stage 

eterte before the first is finished and there in no, lag period between the 
4. 

	

	

two. Xt therefOre becoxoS desirable to atop the reaction as soon as the first stage 

has been coieted, because continued incubation viii result in a loss of 

the daa.red product, although this will reoatn pure. 

The methyl glyeosid.cs are ezajies of the third possibility, in which 

oxidation proceeds very slowly and may possibly not be complete beI9re the 

cells deteriorate unless a relatively high cel].:substrate ratio is used. 
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The ps exehanea and analyeee indicate that carbonyl produats are. formed 

]ae.t but the inetbo1ism of theae 	eei3 to eecific conpcmnds is  

copiici ted by , the eventual apearane of eccondary products. The cUfficulty 

vith which the oxidation procoeda and the known lability of tho iLtil 

carbon1 products (meander, 1958 
	

) wou)4 seem to preclude this 

as a aetbod for the oyntheeis of oxo1 -coaidos., 

ourth1y, there are substances wih widcro oxi4atiou #  but from MhLch the 

bacterium produtes no chx ibic2t1y d.etectable product. Such substances 

are D.xy1u3oe Lrtbulae and LisOrboee • It appears. In this case that once 

tbee substanceS enter the metabolic apparatus of the ornism, no product is 

reloasc& frozi the eels until the substrate has been 4olste1.y exidiecd to 

carbon io4de, It is at interest and convenience that those oxidations 
I... 

pCeed satisfactorily in a medium of d1sti.1104 eter o facilitating  

isolation of the re, products. 



$U4ARY 

M iqe.ou9 euspen3lo4 of Acetobter subon2MA readily oUiso 

D-trabitoI and ribito). to D riu1oe and L.ribu1eo, respectivelvo in the 

tbene of adcd bu1fez Or growth tactore. W434 the ribu1o8 iii re, the 

xyluioee GIIOVS øUt contwnination, 

The medhanimw of the Vrimry Oxi4ation of po1.yo.e to keto .id of 

the3e ketoeee have been investitet and bavo been ebon to vary Smtly 

.tth oubstrAte struotum 	 . 	
U 

The organism vas ebovu to oci4oc t*o cthr1 gXycosi4es to oco 

erVUVe$ bt tmdr aouditions .  vhioh are most unfavoumble for preparative 

The WO'k in this paper vas sposorei by the Unit4 StAltes Atomtø 

zery Coion and was pertod dAiring the tewre by OnO of i 

(LJJ.) og wo Fk,,Ijoxrshtp áwrded by the )epartuiozt of Salentiria  

and du3trial Rsrh. 
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.A13STMCt 

The bioehemicl Orth esis ,  or D-x4 1oae and Lrtbu.osej deteil of the 

action or Acetobacter GubO ydans. on D-erabitál, x'ibitol and other jo)y-

hyroy OaRounds . V. Moses and RJ. Ferrier$ 

Biocz. 1., 	 (Lavreie Rediation Laboratory, 

thiiVr or Calioxnia, 3rke1cy, CaLtt., V.S.A0) 

aqueous  auspezolonof Acct aubo-j~jsrxs rea&t3r ox1dise 1srbitol 

and zibtto to 	uLoe and. L ibu1oac, respe ctivO14 1p  in the ebnce of 

addea b ifer or growth taotore 134 the ,  ribulose ie uz'e, the y1u1os 

bow 	igit ntthation. The 	 of the :rt7 OXidatiOn or  YOIYOIS 

to jLetozez and of these 1etoes have beon J,aVestlgated an4 have been shown 

to v 	eaty vtth su
.
bstate structure. The ortsm vas ShOVA to o4cllse 

to eth.ii glycos ideS to o 	jstieZ but under cor4itt6no vbtch sr 

ost wlsfavourable tor preparative vrk, 



Oxidation of D-rabtt01 artz deduction of andogenous rpix3tiOfl. 

aei tlault .eontiined 5.4 m. dry wt of c11 ansi 15 paoles V. substrate in 

,o i. of  0.067 14-K hoeate buffer, B 6.67. 8bGtZat Ai at tic 0. 

A, 0 uteke; 	CO2  votLai. D-G3uitol and 1) rtbu3.oao showed atnilcr curvea. 

2, Ori&tiOfl of ribitol en L-ibulo$e bj unadat4 cells in the presence 

and *beence or chloreqVnealcol, EAdOSPMOUG reipiratiOn detuted.. Bach fLLEk 

th'j 'at, of cells anit 15 &le of 1sQte in 2.0 L. of 

0.047 14-9 phosphOte buffer, pu. 6467. Cb1orarpcniOl eoncn., 50 	substrate 

added at tim 0. , 	uptake  with ribito3. in 	ene ol 	ph1tCO4 13 1  O 

uptake with rihitoi in rsence of 	 , CO2  vo1UtiO with 

ribit41 	( utacQ an 	evoltirn with L..rthulose, all in the abseno 

of ch1OrsxniO34 Z, CO e1utton with ribitol in the rsnee of eoraxr?h1tcOl. 

ii 	. 	atiA of ribitol aid L-rbti$e by 	 n4onOUa 

• ration dett Each flask cowt nod5,X 	dry vt, ot oella and 1 iimolea 

ot Substrate in 20 •xl. of 0,067 *K phospbate buffer, pif 6.67. $ubtrW 

added at time 0. A O Utae with ribtt3CO2  Cv1XUOfl 

an 2 	
a4 CO2  eiiolution with 1,Z'tb'U105e. 

VIC
•iOfl of met 	D-r 	aide. ndegøflO1$ 	irattoA deducted. 

Es flask cotnL 	5. n. d•r vt, of càl•. and 15 o).ea of pubtrate in 

2.0 mi. of Q.061 m,.x Pbosphate buffer, 	6.67 	tto We4 at  UnIO 0. 

too 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission: 

Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 

or usefulness of the information contained-in this 
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor-

mation, apparatus, method, or process disclosed in 

this report. 	 - 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with suci contractor. 
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