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the Biochenical Syathesis of D-Xylulose end 1,~-Ri’hu i-LH
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(Ruaning Title: Action of ‘C-:f%to‘;;ﬂé"(l@r subo.;;&;m on Polyols)

BY V. MOGES AID R.J, FERRIED

Bilo~organic Chemsﬁr:; Croup, Lasnrence Radiatlion Laborahoey,
University of California, Porkeley &, Calivorais, U.8.A.

Bﬁcteria of the genus Acetobdoter have long ‘mm@h; known to oxidise polyols
with perticular %«eriu. configurations to m.mses (I}wtxwm; 1&%3& a, b¢)

Acutobﬁcmr suboxydans {Kluyver & de L@@uw, 3.9&2&), in porticular, is characterised

by seny very iap»cli‘ic quantitative wmm.imw of this t,mef {Butlin, 19303
Pulser & Underkofley, 194T: Hann, Tilden & Iiudmn, 1938), and hne beon used

on & preperative seale to obtain previously unknown or rave suﬁsmmem 8.

in the oxidation of ﬁ»,glvco-l&‘—:.do»lwp‘titol 10 D-idoheptulose {Pratt, Ric&:tm&yw
& Hudson, 1952), Dearabitol te D-xylulose (Primce & Reichstedn, 1931), ribitol
'bé Leribulose (Reichsteln, 193%), B-scdohaptitol to L—@tulohaptﬁm% {Stewart,
Richtmeyer & Hudson, 19%2), end, erﬁhriial 46 Leerythrulose (‘lrmist-‘ler 7 &

Underkofler, 1938). Other scyclic sugsr derlvatives have iawntly been used

‘successfully as substrates (Jones, Perry & %mr&x*, l)é»l)

The steric mqiximmma Tor mxidzatsicm of polyols have besu defined
(Zann et al., 1538; Fulmer & %Jndvz’sziw, 19hT)2 two contiguous Desecondary
hydroxyl groups im:«zsﬁ be adjacent to the primary hydroxyl group ut the botton of

the Fischer projeciion formulse, Cyclitols have glso been found Yo de
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susceptivle to oxidatlons of this type and rules gover ui"\"«’ &3{ Btaveospacificity
of the raeacticn have been put forwvard (Biagas-mm‘:?, Pranzl & Chargaft, 19523
Anderson, Tomita, Kussi & Kirkwood, 1953). "os’cermk & Ravenna/ (19h7) showed

that A. .‘cr-a‘o»o;:1 dons sttacked cyclohexane-13233-triols which possesueé two cig-

adjacent hjé::’c».‘;ls to diwdmxycyclohezmonﬁs and this has sugses ted to us the

" use of bacterial oxidation for the preparatmn of e:{oglycosiaea which have

previously been obitained only in lov yield by nen«—specu’ic oxidations of
the secondary hydroxyl groups in gwcosm@s (Brimacw‘ee et ﬂln, 1561) ana wh.tch
are of interest em yotential starting substances in the syuthesis of rare brancheds-
chain sug;a.rs (Em*’aon, Overend & Mll&am& » 1961).

An 1nveatimtion initiate& by t}m reg,uﬁ.mmnts for multlgran quantitics
of ketopentoses has beon made of the kinetics of polyod oxidations in the
organism using Yerovwrg fespimrmitz’*y ¢ns exchange. Paper chrometography was
used for gwmﬁ.uw analysis.

| | | LXPLRII IITAL

Growth. Culturm ci‘ the oz‘gsmis*x were maintained and grown x:m t&.\e following
mediun (g./1.)3 Difco yeest extract, 5; K,iPOy, 13!4@;301}.7 B0, 0.5; the solution
was edjusted to pH 7 é.nd glﬁéasez s cac03 and agar (mh 20) were edded., The medium -
vas then sutcclaved omd after ehaking to distribute the chalk evenly was ropidly
cooled until solid. The cells were grown in Roun bottles at 2% for b duys.
After growth, they were removed from the é@;&r with distilled water; the suspeunsion
was filtered through m\mlin to remgve cdﬁﬁamin‘amng pleces of egsr, end the becteria
were contrifuged for 30 min. at 2,000 x g. The sediment consisted of two layerss
an vpper pink layer c:«:m't;am.‘ing the cells, and a lower brown one Of ogge debri8.
The latter pecked very firmly and the cells wérs readlly sepsrated frow 3.%, The
bacteria were washed twice Ly mn‘«;rii‘mﬁnman bafore being guspandsd in the

appropriste wedium et the requirsd concentration, Th“ relationshly batween ary



welght, packed cell volume and opacity was found so that the cell concentrations
in suspensions could be Cetermined vefore pexd wning an e :oerm:::;zxt‘

Yroparation of }if"tf;}'_)‘f?‘u"mﬂﬂa The greowth wro*" mo Rotx vottles (abowt 2 wml, of

wot-packed cella) was vashed and suspend ded in 150 ud. of aguoous solutions

conta ni*w 5 8o of substrate, and tah reaction mixture divided qum,i.}.; Batwens
Towr 250 ml. i‘lasm s which were flushed with O, 9 swﬂ ered, and shnhen

AL wm.f.:::lly at 24 . The courses Of the oxidatione were rollowed polerimetrically
on sanples of the reaction nixtures after removal of the bacteria by centriingmoion,. '
When oxldéation was coaplete, as indicated by c:anstahﬁ optichl movivity of thae
supernsteants, the organlsm was removed and Lh«u gradx#cts were obtedned o ioply
by evaporstion under reduced prossure of the agueous solubtion to dyyness. The
purdty of the p*adm‘m wae dctm ndned t.hwmmtogmpmmm

“

Rospirometry experiments. The baeteria were suspended in (.faUX T Wi, F #0y,0
&

e

adjusted with KO %o 38 6.67; the concentrntlon of cells in the suspenuion was
25 wl of wet-poached cells (3.4 mg. dry bg*t;o?f/mlgo Measuremcats of O, consunption
and (“0 production vere per formed with the Worburg apparetus using the “dlrect

methad 3 @ correction was rade for the Ci’}% retoined by the bhulfer, assualag

g vilue of 6.302 for the first associntion congtant for carboale acld {ikbreit,

@
o

i}mzlﬂ wd Btoulfer, 1040). The main compartment of each flask conteined 1.6 ml.
of ooll suppension in phosphate tuiter (!so ple of web-packed cells) together
with .1 wl. of the some buffer vm'} el contalned chloramphenicol (1.0 mz./wml.)
in eypropridte cases. The su wt:n*ate (15 pelos dtesolved in 0:3 mle of bulfer
was added Trom '&ne de-zrm as regquired. The contre-wolls of the flasks contained s
when necensary, O.k whe of 15% (4/v) KOH to aboorb COQ. The flasks were slalken in

K3

1y . . e
a wntoer ath at 307. & sseond set of Flpnks s containing similay quontitlos of

the reastants, was also cheken st JG L from these saug:les

serlodieally for chromatographic analysis. Porddons (25 wl.) of the madia after
™ & ) & ; R



wlie

mntrifu@ticn were spotted on each chromatogmm
Chromatography. Une~dimensional paper chrorwtography m employed rer fouowxns

" the yeaction products corresponding to vericus stages of gas exchonge, using

Whatman No. & paper, developed with either phenoliwater or n-butanclipropionic
acid:water (Benson et al., 1950). »?or the investigntions of the purity of products -
obtained cu & preparative scale, samples were run on Whatman No. L peper developed
with g—'bumlzemawlzwatw (k2115 v/v; upper phase). Reducing carbohydrate
products were located and claesified by a ﬁhm'oglucinel spray (Borenfreund
& Dischey '3.95'1) ¥ er mmgaun&a were debected with A-gﬂo v '

Chenicals. Ribitol, Deglucitol, Q«ambmol and chlovamphenicol (chlorcmycetin)
vers obtained uwmmmuy. L«Ribulose was ;pmpmmcl Iromn m:mw. by oxidation _
with A, :suboﬂmns (sce Raaulw)s p-ribvilose was prepared by &;mmmnt of D-—ambinose
boiling pyridine {Levene & Tipson, l,}aﬂ) and was purified by gas chrommtogrephle
sammti@n of 1% &1~Q~£sopropy}.iﬁim derivativees Mathyl D-riboside was prepared
by heating a solution cﬁi” Deribose in methanolic HCL (1% w/v) under mfiux
t§ constant optical rotation (3 hr.). The non-reducing raymzw produst obteined
after newtrallsation of the peld vith .wkg;,&CéB hes [@jn ~47° (conon. 2.0% {w/v]in
vater) and was shown to contain T75% pyrancside as determined by its comsumption
of periodate {Af@x:imll & Ferrier, 1957) asd the libbmﬁim of formic ecid during
the oxidation {&n&ermn Greem wood, 1955 Methyl ;.'»«-L«:arabwymmwwu (m.p. 169-
170 ,) vos similerly Brepared by the glycosidation of L-arebinose, .

RESULDS | |
i&mt;ﬁ.c stmﬁ.@s of gélxal oxidation

D-Glueitol(sorbitel) and D-arabitol. Zoth D-glucitol and D-srabitol were rapldly

oxidised by vashod bacterial cells (Fig. 1); within 30 min. 1 atom of oxygen vase
consuned per molecule of smbs‘t;mm pupplied. Thereafter the rate of -mm;en uptake

INS g Ft] R | \‘.E“R ’} -
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'-m‘ somevhat reducad but continued without a pause until 60-70% of the oxygen |

.r@qﬁixed for. conplete oxidation of the polyol to carbon dioxide end water hed
| been consumedj this took sbout T hr. Carbon diﬁxide evolution coumenced within
30 mins after addition of the substrate to the celles, though the rate of release .
vas very slow during the period in which the first etom of orygen per molecule
‘ of substrate wes being é&ﬁammd. The rate of its production gradually incressed -
. for mbout 3¢ min. wntil the R.4. was near wxﬁ.ty'dnring the second stage of |

v- oxidation. Pﬁ}?@%‘. chrozatographic analysis of the gupernatant mediun from the time ) '

‘ one ston of oxygen per molecule of substrate hed been consumed until the end of

| ,‘ . the lw.fe:mpmﬁimm: showed taly sorbose or xylulose (from Deglucitol end D-mrabitol,

. respoctively) es products of the resctions. The emounts of these sugard grodunlly
decreasecd with time, and they had dmappamm& entirely when x*wmmmw mctivi‘tw o
cepsed, No other products were observed chrometographically. Polarimetry showed
that the mwaiaézrma~ of xyluloze was formed;y Visser't Hofft (1925) found that the mwbm‘sfq'
 produced is #m Leisoner.

Ribite). This subetance was also oxidised rapidly, one aton of awmﬁ being
consunsd per wolecule of addod substrate within one hr. (Fig. 2), There was

' sHEERT Filr. X NERR WERG

no evolution ¢f carbon ddoxide at this stage, and chrousmtographic amalysis of
the supernstant wedium revesled the presence of ribulese as the sole product.
This wms shows polarimetrically to be the L-isomer.

Revpiratory activity then ¢eesed e ;srr,);zt; for a low rate of endogenous respiration,
hm‘i was evenbually résumed after a lag perdod of about 6 br. The resumed
- resplration ad & R&. of one, and progeeded for et lesst % days, by which tiuve
about 584 of the oxygen requived for total exmaﬁm hed been abwi“b@c&; the rate
of oxygen comsmunption showad no sign of decreasing st the end of 5 days. Chromato-
graphic aaalysis of the supernstant nediun during the second stage of oxidation
showed the prescace only of decrensing guantities of ribuloge. These observations

on the kinetics of ribvitol oxidation sugmested that the delay between the first
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md'mcom& steges of t,he oxidéntianrmight be dua to the formation of an adaptive

enzyrw system required to continue the metabuliam or L-ri.hulose produced Ln the
4.f1:'st em@e of ribitol oxidatiom This posaibility wvas examinad in @ number of VaYS.

The oxidation of rivitol by the organism vas studled in the presunce of chlorc o
ar«'xphenic'ol at a concentration of 50 ug./ﬁ:l. This antibiotic is well kuown to be
a epecific iphibitor of protein synthesis, end vhile not affecting the mctivity

L ef pre~formed enzymes; prevents processes such a8 engyme sdaptation which fnvolve

the manufacture of new engyoe molecules (Brock, 1961). Experiment showed that

chlamrrphamie*al h&d no eff»acm on any stage of the mdwtion of De-glucitol or
D-ambit@l, nor éid !.t affaat the ﬁm‘u stage of rivitol exﬁ.daticn during which

ﬁ one a‘tc:m of oxygen vas utumed per melecule of substrate supplied, with the
q,mntit-ative formation of Leribvulose. Even pre~incubation of cells with chlors
- anphenicol for 2% h-. prior to the addition of rivitol hed no ection on the firet
| -"'swg;é of oxidation of the polyol. However, during the second stage of ribitol |
metavolism, chlﬁmwphaﬁf;wl inhibited bom the oxygen wmm &nd the es.x‘ban dioxide

liberation, an& incmaseﬂ the leg pariod betwean the end of the firet stage and the
beginning of the second stage from § br. to sbows 54 hr. (Fig. 2). Bventually,
after about 100 hr,, the rates of gas exchange jﬂriﬁh aﬁc‘. without chlorvaumphenicod
becane equal. ‘

Tne oxidation of L-ribuldw 11;‘3»':}&‘ by the bactaria clramly paralleled the sgoond ”
stage of rivitol oxldation, both as regerd ds oxygen uptake and carbon dioxide relesse}
l.e,, there was & lag p@rim& of seversl hr. before oxidsation aozmwmea (Fig. 2). |
Chrountography 2t time intervals during the axidation of L-ribulose shwed only
decreaning amounts of this aub.fmme in the mediun.

A further batch of cells was mcubawfi with ribitol for 5 days to promﬁe
enzyme adaptmim, thon woshed several times and incubated separately wi’ch

ribitel and L«rim.lx)m in the Warburg mp@amtm, 'I'hese cnlla d,..,mnatmte& no I.ag

'
1
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‘} perlo& betwean tha- first end second sta@d of ribitol qxidafiom' in the-aecoﬁd:
.stage the rate of oxygen uptake reméined Jmm than during the first stage, the :
pituation reseuwbling those with D-élucif;ol and Dfarebitél. There vas m las |
period before the oxidation of L-ribulasé, whieh sgain closely parslleled t&"xo
| seconci stage of ribitol oxidation, indicating that sdaptation had alrcady
" taken place during the pa'e-incubation period (Fig. 3). Further, adepted cem,
R . INSERT FIG. 3 NEAR HERFE
‘ in con’cmst to unsdapted bacteria, bapan o release car‘oon dioxide es soon as
© they were ampli@d with Mther ribs.tol or L~ribulose, demonstrating again L
- their capabillty for mmabousmg Lerivulose with no' lag period. The capabiuty o
of the colls to oxidise D-ribulose was investigated, Only the D-1somer has the
; necessary éhérmical c@ﬂfimﬁi@n for the charmcteristic oxidation nf a secondary‘
N .alaehalic groxm D«Ribulose shwed a kinetic mttern of gas exchange similar f.o
‘those of D-glucitol and. D-arabitol (?ig,. i) 8 rapid firet stage oxddation
corresponding Lo sbout one nfcmn of o:zcygen per mlecula of sugar, followed by & | |
~ slover: second stage (which proceedad without @ leg period) during waich carbon

 Gioxide was produced and oxygen absoraea with an R.Q. in the range 1.1-1.2.

Carbon dioxide was formed as soon as the cells wmr_e: suppiied with the sugar,
Chromatography of the supernatant medium showed, iu contrast to L-vivulose,

the formation of & reaction product which would e expected to b@ 1e32s5-trihydroxy«
pentane-23h-dione (mssuning the ketose to oxidice in the ac'y«:lic form). The
é#tmcture of ‘c.bé'pm&mt wos not proved 'unmﬁimally, but some evidence wm obtéinéd
for it beiiag the ﬁ-&iketmeu A sample of the substrate (lsvmg.) v}aa pxidised

 under conditions known from rﬂspiwmatz’y 0o he aptiml for pm&mtmn of an
intermediste and after removal of the cells the supernatant showed carbonyl
absorption in the uﬁ.traﬂ@lét (%x 285 mu; log€ 1.TL) suggesting the presence

of the equilibrium I | B | |
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O - OH
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" Additdon of alkali to the solution caused reversible emhanced sbeorption end -
& hypsochronde shift (J\.W 270 me, log € ca. 1.65). Tais 18 attriduted o
) &hmmﬂm from the a!aycli'c specles in the equilidriwn II: i

l( (tn\ o = \<
z/ | | _ﬁ__/ S Ci oy

OH

Methyl Deriboside. Very slow oxidation of this substance took prmw. In the

pourss of ﬁcmé t}xrm deye one atow of oxygen was absorbsd por molecule of glycoe
side, whth na production of carbon dloxide. This was followed by & pericd in vhich
some’ carbon dioxide vas prodused together w:‘v&.h oxygen absorption, 'mmu after
ab@m 9 doys ,mhm the mm@rimem was terninad c:éi s sbout 11&% of thca oxygen required
for mmmtﬁ oxidation ha:.é. been absorbed (Pig. 4). As the rate of oxygen

INSERT  FiG. § NEAR HGRE
uptake was am Iovy, 4t was &ifTicult to determine xdwt&er any 4mrw% in the rate
took place as & result of enzyme adeptation, However, in the presence of
thox'w;;:mni@l, the total oxygen absorpidon in 5 days was about 20 less
than the corresponding valus in the absence of the entiblotic, suggesting thai
adaptetion was less prongunced than in the case of ribitol. Further, there

was no lag period, either before oxidastion; or after onz ston of oxygen per

4
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‘molesule of substrate had ubeex; absorbed. Chro:zntogmphté ans-]iyais of the _augernatant
medium shovwed the preamce of & product formed in the course of the first four
dayss this gmduauy de.crnased in quantity durins the wbsﬂquent period of iucubae~
tion, and si,multaneousg a gecond product pade 1te appearanca. The second product
appeared from chromatographic data to be acidic, and was not exanined furthers
In ovder to investigate the first product in greater dotail the glycoside, [oa] D
- 1#70 was O./iaiuﬂd on a8 Mrgar scale (125 mge in 20 ml.), the reaction being
folloved palarimwimuy to constent rotation { [o], -24°, § auys). The
supernatant alfter ramaval of the cells was shown to contain mimrily the initial
| product m:ich an on ehrosatogroms 88 on elongated streak, al.l of which gave & yauow
- golovr with mhwdinmmh@nymdmﬁm» The m&.ut&on hm Mo 2 “&? e, log € 2.2%,
changing in Cel Hesodium hydroxide to hmm 310 mg, g & 260, %mw figmres are
camiz-smnt with the woleculs hwving a 2« hydm:fyayclohﬁxamm amc.tuw as the
positions: of maxdumun absorption in neuntrel and alkaline solutions ere similar to
Awtarhert & Zelsnar
those quoted for adipoin (ﬁ:t::ﬁm' 1553) mthwl-?,«amgluceﬂm@ 1s reported
ta have an ebzorption ravlmas at 285 my, chifting initially t@ 320 mp in alkeline
solution (@heammr s 1958). The syrup obtained on eva:pom’bian of the supernatent
after yemovael from the cells, gave, on reduction with seé.ima analgnn and
hydrolysis with fm'i,phuric acid, mainly ribose, with & small asount of mbindw.
'i‘hizs indicates that bacterial oxidation 'aez;curm&'at (}(2); |
h,rl@*mar hopyranoside. This glyceside was oxidised even move slowly than

methyl riboside, Aftexr ¢ days, no carbon dioxide had been pm&zwm, wvhile the
oxygzen uptake corresponded to abqu‘h ong etonm per molecule of substrate supplled.
Diiz:‘ing the first four days of incubaticn '%:ha wtai oxysen upmﬁm BOL2 2%
lower in the presence of ehl@mmphmiml than in its ebsence, 2 finding similar
to that witii methyl riboside. Two products were formed from methyl arabinoslde
which were chromato;; aphically similay to those from methyl rivoside, but no

further investipatil.: s vere made of these pubstances.



Ereveration of multi-srem qusntities of ketoses,

When c*:idm.ion was complete (Table 1) evaporation of the solvent wnder reduced
INSERT TADLE 1 NEAR EERE

pressure after removel of the bacteria gave the ketoses as clear, pale yellow

syrups in yields ,g,r@ater than 9&i. The suzars had identical chmmatog.raphic properties
to those of authentic ketopentoses gnd were furthgr characterised by interconvernion
in good yields to their corresponding phenylosezoness The final specific rotations
wers ch] D -29.0% ana +16.2% for L«-riﬁulose and D-xylulose} valuss quoted in the
“literature sre respeét 1.vely -33° and +16.6° (Levene & Tipson, 1936). The ribulose
was chrdmtogmphically pure but the xyluloae was shown to contain, from early
gtages in the oxidation, small swownts of en aldopentose (probably xylose).

| DISCUSBION | |
Comstitutive ani zdeptive enzymes imvolved in polyol oxidation,

The Mnmie data reporied above oi’ the gaa exchenyes and pm&uat formation

" suggest that cells grown on-a medium containing yemet extract and glucose as carbon
sources, posscased a constitutive ensyme e:ym@m. capable of oxidising ribitol to

~ L-ribulose. Continued incubation of the cells in the prescuce of Leribulose stﬁ.xmtmw-'i
the ﬁr&duetiea of aduptive enzymes which peruitted the further metaboliom of the
pentulose to carbon dloxide. Support for this contention vas provided by the inhibi-
tion of Leribulose oxidation by chloranphenicol, and the ready oxidation of ridvitol |
and Leribulose, f&ith no lag period, by cells which had been pre-adapted in the presence
of Leribulose produced from ribitol. The oxidation of ribitol snd L-ribulose by these
pre-adapted cells wes unaffected by chloramphenicol, demonstrating that the adaptive
enzymes, once formed, were not imhibited by the antidbiotic. The metabolism of Deglue
citol and D-arabitol by wedepted cells showed that the ox‘g,anmm possessed constitutive
enzymes capable not only of oxidising these alcohols to L«mr‘oos@ and D-xylulose,
respectively, but also of subsequently oxldising these sugars *&:a carbon dloxide. |
However, the formmtion of Lesorbose and D-xylulose was much more rapid than thedr util-
isation, and this sccounted for large smounts of these substances belng released from

the cells into the mediuvm.



Oxidative metabolism of the m..thyl gl:/cosidss vas slov, end appesred to b@

larg:ely constttutive R ‘since chlomxpmnicol reduced the rates of gas exchan@o
'with these substrates by only 20-25%. There ves in addiuon no sign of any
1ncreas@ in the rate of oxidation of tha gl,fcoaides after a l.ong mcubat.ion
in the absence of. chloraxrsphenicol (Fig. k), » in contrast to the pattern
obtained with ribitol and L-ribulose (Fig. 2). The effect of chlommphenicol

on the oxidation of D-ribulose was not studied, but from kinetic curves of
| the gns axuhang;e the oxidation appemd to be entirely constitutive.
- T‘w use of Ace’ccbacmr suboxg_dana in polg{ol oxidation

As @ pmpamtiw tool for bhe oxmation of sn appropriate secondary
‘alcohol to & ketone ’ the pmsent utu&y has shown that four types of annation
‘might be encountered vith compounds vhich ere oxidised by A. subo oxydmns. The
£irst » end @xparimntam nost mtisfacwry of these, is emmplifi.eci by ribitol.
'wit.h this xmbatam.e there is a qnmtit.m:im oxmation of the susceptible
‘a@canmry alcohol grouping to the wrmapm&ing ketonic group, followed by
‘a long lJag period prior to the complete oxidation of the initisl product.
'_I'hua there _w 1ittle danger for & consi.d,emble paricd _ofvp‘r;aciucrts being lost
a6 a result of thelr further wetebolism. . |

'Ihm second situation is 1llustmteé by D-glucitol, Mra.mml, and D-ribuloses
'Bem, although the first stege of o,sws.tion is quantitative, t’ae pacond stage
starts befors tm first ia ﬁnished and there 13 no Lag pariod between tm
two. It therefore becemes desirable to atop the reactim o8 soon as the first atage
_mﬂ been a.mrplemﬁ, becauw contimmd inmbation will remlt in a loss of
the desired product, although this will rmin pure. |

The mathyl glya.osidﬁs are examples of th@ third pomaibiuty, 1n which
oxidation procecds very glowly and may possibly not be campleta before the

cells deteriorete unless e z*ela%ively high cellzaubs-traté mﬂo 'is_'used.



w)lBa

-' The g;as exchanges and analyaea indicate that carbonyl pro&ucts are. tormed
i gljw:.\de.s _

laat but the metabolisn of these pabetanced, to specific compounds 1s
couplicated by the eventusl eppearance of secondary product_s. The difficulty
with vhich the' oxidation proceeds end the kaown 18bility of the iwitisl

carbonyl products ( Theander, 1958 ) would seem to pmcluaa th}.s

. es & method for the aynthesis of oxogl,rcosidas. -

Fourthly, there are substances vhich undergo oxidation, but from which the
: vacterium pmduma no uhramatog,mphically detectable product. Buch substances
ara D-xylulma, Leribulose zmd L-sorbose. It awears. in this case that once
‘thede substances amer the -mewlmlﬁ.a apyam“tus' of the organism, no pmduet is
: reltzasad i’rmn ‘hlw cells until t}m substirate hzw bem camplmaly ox1dised to
carbon dwxmm xt 18 'of interest and canmni@nca that these oxidntmxw

- wmcee& eatmfacmrny in a wediun of «iizstzllad xmwr, 80 racimmmm

isolatim of the puxe pmdur..’cs. .



SUMMARY

1) An aguecus suspension of Acctobacter submgdsna readily oxidises

D-arabitol and ribitol to D-xylulose and L—ribuloae, reepeetivmly, in the .
absence o:i‘ a&dm’l butfer or grovth factorsa. wm.:w the ribuloaa ia pm*e, tm
- .'xylulose shovs slight contwnination. |

| - 2) The mechanisus of the privary md.datim of pol;mls t0 ketoses and of -
:‘amse. km:omw tave bean lnvestigated amcl have baen snmm to w.z:v mau;y .

- with aubatra’m gtructure.

3) The organisn was shown to0 oxidise two mthyl glyeesidms %0 OXbe
| derimuvma but under conditions which sre most unfavourable for preparative

ArrRa
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Table 1. Preparation of L-ribulose and D-zylulose -

| Ribitol ar D~arabitol (5 34) vas inoubated at 28° wvith about 300 mg. |
dry wte of cells in 150 ml, of distilled water undgar an atmosphere of 0, gas,

C Ribitol T -hm&bzwi
we. {ﬁ-}) . Hrc Xoc.ib-
o s e
VS
T e e em



ABSTRACT

The blochemieal synthesis of D-xylulose and L-ribulosej deteils of the

getion of Aceﬁcb&cter_suboxydans on D—arabitél,'ribitol and other poly-

‘hydroxy compounds. V. Moses end R.J. Ferriers
Blochetts Ja) | o ' - {Lavreace Rediation Laboratory,
Univ. of Californie, Berkeley, Callf., U.S.A.)

An sqQuecus suspension of Acetébaetér suboyydans readily oxidises D-arabitol

‘and ribitol to D“xylﬁlose and L-ribulese, reepectively, in the abeence of
-m&ﬁéé-buffﬁr or gr@uth factors. While ﬁh&vfibulaae 1éﬁpure, the xylulogae
‘.~mh9w® alight aaﬂt&minéﬁianr The mﬂéh&ni@ma of the pridery oxidation of polyols
to ketoses and of th@&a k&toﬁaé'h@v@ been investigated end ﬁavé been shown

0 vary“gr@aﬁly with subatrate atrumturw*‘wbé-arganiﬂm was shown to exidiaé
two méthyl @Lyacaﬁﬁaajto<me~d@rivatiwmavbﬁt undex aﬂﬂditi@ﬂé vhiah are -

nost unfavoursble for préparativa WoTKe



" Cop tions for Fim@:s.

o Pige 1. Oxigation of D-arabitul arter deduction of endogenous respirats.an. :
 Each flask coutuined 5.4 mg. d.ry wt. of &.alls, and 15 moles of substrate in ‘v
2,0 mi. of 0.067' M-X phoﬁphate puffer, pB 6.67. gubstrate added st time o.

© A, 0, upteke; B, CO, evolution. D-Glucitol and D-ribulose showed similer curves. -

. Fig. 2.. wmum of ribitol end x.-»wulose by unada;:ted cells in the presence

g | and a‘c\aenw of vm.omuxpnens,cal. Endogﬂmua reﬂpi.ration deducted., Bach flask.

con‘t.ai mci ‘,7 A mge dry wi. of cells and 15 mles of suhstraw in 2.0 wl. of

.Oé? M K phosphate: vuffer, pH 6. 67. cmwanmmniwl conena, 50 pg./nl. Bubstrate -
}' : added at time G R, u uptake with ribitod in sbsence of chlommyhem&col, B, 0 o
‘<"'_.._:Nup1sa3m with mmmz in mmm@ ‘of c!zlwmmniwl; e COQ wolu‘c.wn with

- ribitol, and G, uptake and C0, evolution vith Lertbulose, all in the abseace

| ai‘ on&armzﬁmaniwls By C@,, mlm:imx with mmm in the m-eewme of chlorwm}wutcol._

v U Phge 3o OniGation of x-im%:ol and L-ribumse vy pre~adupted r.e@l:m. Eandogenous -

RS . respiration deductod. Each ilesk mn*é;aim;d s‘.l‘v mge &ry wm a:r cells and 1% pmoles F

o of substrate in 2.0 wlhe of 0,067 M-K phosphate bufer, pi 6.67. Substrate

 added at tdme O. A; O, Wtake 'edth z':?.bi.tol, c:o emluﬁ.m with mmm:.,

and ‘Qg zzpmm and wg avolution with Leribuloge.

Pigs %  Oxidation of methyl—ﬂ-—ribm'mmm% &nﬁ@mxmm respiration &uductad.
Fach fimsk contained 5 b mge dry wt. of celles and 15 wxm&m of substrate in

2.0 ul. of 0,067 MK phgmmm buffer, yﬁ 6467, ﬁubstmm pdded at time O.

&y 0 uptakey B, caa awlw%;im.
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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:

A. 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

B. 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 employeé 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 such contractor.





