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p~ aad tJ1'OIIlDe were non-euentlal amino acta; ho"..,...
H.... (I) aad Hutchlqe aad Petenon (I) atated that theM two amlao
.cla were NClulNd for the erowth of W. 01'lU1am. Kute. e' oJ. (I)
reported that phenylalutne WU 1leceu&l'1 for 1I'Owth. but tnoal..e wu
• nOD.....tIa1 amlIlo acid la tile 1lutrltlon of L. ....fritaOnl. III tIM
txpertmeDtal procedure deecrtbed b, all of th.. Iny.Upton. It ...
wu noted that the medium wu .rlUAd b, autoela't'l...

Preyl01l8 work from thl. laboratory (10) hu HOwn that phenylalantDe
........tlal for S'NtP'ococca ,"coif' A.T.e.e. No. 1051. However. If the
medium .... autoclaved. phenylalanine wu a atlmulatory amillo actd.
Farther, It wu demoll8trated tbat autoclaylng an aqueoul aoluUon of
,IUeoM would produce phenylalantne activity In thl. orp.ntlnl.

From the work of thts laboratory and other InYeatlptfonl, It appeared
that the autGCla't'lng proceea produced lOme changea In the clUCOle molecule
wblch could account for the phenylalanine activity.

The work deacrtbed In thtl paper was carried out to ahed lOme IlIbt
ou the chemical cban.. which take place In aqUeoUI aolutlonl of ,IuCOlt
dunuc tbe autoclavlng period.

E XPUUiIENTAl. Paoc:a:unUl:

A IOlution of 8.33 x 10'" molee per mUlUlter of Clucole wu ueed tn
all of the Itudles described. Tbe solution was divided Into two porUoDl;
one portion wu ueed u a control and the other portion wu autoolav"
under a preuure of 16 pounds per Iquare lncb at 131· C. for a period of
8 mlnatee. The solutions were unbuffered when autoclaved and any
~rUnent experimental detalll accompanying phYllcal or cbemlcal melln....
menta will be described In tbe reeults.

Comparleon of the refractive Indexel of the solutlonl both cave a value
ot 1.3348: bowever, the optical rotation of the two IOlutton. were --52.64·
IM!'r decimeter for the glucoee and -60.0· per decimeter for the autoelaved
Klucoae IOluUon. A comparlaon of tbe physical and chemical meuurementa
of tbe two solutlonl la IhOWD In Table I.

TABLE 1

NODe
-62.54 ·/dm.
1.'348

0.4"
'.oti x 10'"
0.'110 X 10-1

OOI'TIIOL
OLl'OO8I-------------------

Abeorptton Spectra (). max.)
Optical Rotation (CI)D"·)
Retraetln Index
Polarocraphtc (Ell') ,
l'hromatopapblc (R,)
h'rlocUc Acid TMt (molee OH-/ml.)
BromIDe Teat (mol. Br, uecI/ml.)

AC-:rocuVio-
OLl'OOU

228 m,.
-'0.0 ·/dm.
1.3148
-1.J8 Yolte
0.4"
a.410 X 10-'
1.171 X 1....

Ra11LTe .um DJacvaelOlf

W1aea a mixture of ".COlIe u4 tnIetoM W&I .bltltutAMl tor t1w
·n toclaft4 Ia tJae medJ1UD, • poowth ....poue W&I foIIa4 wlaJela
.... , r to tile arowth ....,.. of III todaYe4 lOIatJ_ of ".ee..
:- ,nee fnactoM haft a COIIUDOIl toJ. tIaen wu • ~lt,.
. ,at traetc.. &II laterDM4tate· to the pncanor of ,...,..........
:.·lldll pe."". (I) d""""" tile pt'1'IUlof • bCoN. proIIUIJ'
.. QdGIlt. a ....tIoD of ..".... at ,S I., (t*1"'IfIMte bdtr)

as W. perIo4 01 II ,.... la Nt ..
.~ ...,. tIIM. tile .-cUoa .

• Ill....... at _. CIt .a.on ...... ot '
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tMJ reported lbat DO f.rrlCJUi4e ketoeee could be detected in all uo­
..".,.. lOIaUoD ot aatoelaftd alueoM. but they eould Dot get 100 per

, eat. neoYet'1 of tbe redaclng up....

am. tnetole could ..ne as an Intermediate for shikimic acid. paper
,.rttuoa clU'omatoeraPhy. aDd polarographic Itudles were carried out to
eheek for tbe p'eMIlee of tructoee In the autoclaved glucose solution.

PUter paper chromatocraml ulln. tbe method of Partridge ( 11 ) anel
the modlf.ed deyelopln, method of Trenl,an (13) Ibowed tbe autoclave4
aa4 uDautoelan4 lIueoee a/. to be idenUcaI wblle that of tbe IrudOM 11'''
toua4 to be dlfterent. Ualnl a pbenol saturated witb water·sy8tem soh'ent
_41 a plMn,lb)"drulne«eetlc acid de1'810per. the autoclaved glucoee aboweel
aD R, of 0.481. aDautoeland .Iucoee an R t of 0.488. and fructose aD R t of
0••16. The color teet for fruetoee of Maurmeyer tt al. (9) confirmed tbe
....alt. of En.llI and Hanaban (3).

80lutfcu for the polarOirapblc analy.i. were bUffered to a pH 7.C
uln, a primary pots.lum phoephate-potullum hydroxide buffer. The
...pportln. electrolyte 11'11 a 0.1 molar solution of lithium cblorlde. Nitrogen
wu bubbled throulb tbe aolutlon to remove any oxygen present. The
cur.... were obtained by u.IDlr a recording potentiometer. A balf·waTt
potenUa. of -1.28 volta wa. obtained for the autoclaved glucose. but DO
bait-wave potenUal. were detected for tbe glucoee or fructose. DIt·
terenCM in tbe curvee were ahown by running the lolutions on the 88m~

polarog-ram.

Althoullh numeroUI theories have been presented In tbe literature (7),
DO euet Interpretation. otber than the half·wave potentiall, of current·
voltaire curne f,)r Irrevenlble reaction can be given.

WcUrom d al. (14) found that upon beating an aqueou8 solution of
,IuCOle .man quantlttel of 5·bydroxymethylfurfural are formed. They lUI'
.-ted lbat tbe mechanism of the reaction was:

HC=O HC=O HC=O
I I I

H~OH ~OH ~--, Hu--i
H

HOCH .....0 eH -HaO CH J -H 0 ..
I -:--=--+ I ~ I 0~ CHz-C C-CH

HfOH H~OH HrOHI HO V ~
HCOH HCOH HC

I I I
CH.OH CH.OH CH.OH

8lact I-laJdroa7Dletbylhirfunl could be detected by abeorptioD e,eetra.
....l1ar atudl. were Initiated on the aUloelaved .Iucoee solution. TIM......,.Ioa aped""m of thle eoluUoa ie abown In Figure 1.

All aIIeorptlOIl mula"a. at 186 mIUlmle~D. (14) waa sbOWD b1
~brtural. 1Mat the aUlaelav" .lucoee solution abowed •
........ at U8 ..nnmterona. BYaDa od omam (f) baye abown that
~ lDUbaua Ia tIM nctOIl of no mUllmlcrone le cbaruterl8tk 01
............ aIMIa1d-

,. " tIda. It tMt a portion of the clac:oM wu bel. cda•
~ u. tea _ Wolfrom ec aL (H). TIM rl~

_... s ,.=:.-:=..01. W Sa 01" die ,*Uft proportJoll of tM t·"
;~ 11M.~ It ...... be ....bIe to cllatI t!lt
........................... '"- tile~ ,".
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~Iec'tlve bromlnation and the periodic oxidation of the solution.. FOI'
flsample. the bromlnatlon could be UBed to determine tbe 8um of the con·
C"('Dtrations or botb unsaturated aldehydes. but the pel'lOOlc oxidation would
not reeet with the compound whIch contained the butylene oxIde rln"

A selective bromlnatlon showed that 0.463 x 10~ mole. ot bromine were
added to the autoclaved glucose when compat'ed to the controlled solutton.

However. tbe periodic oxidation showed an Increase In the hydroxyl
KroUpti when compared to the controlled solution of gIUCON. For every
! mol~ulea of glucose. one more hydroxyl group wa. pnaeent In the auto·
dnt'd glucose solution,

Wblle thl. combination of reactions could not dl.Ungulah the relallve
amClunta of tbe two unsaturated aldehydes. It Indicated that more tban
one reaction was taking place In the autoc1avlng procel8. Apparently,
ItlucOlie can form tbe ene-dlol compound as well &I tbe U:ll8tul'ot:!d aldebyde.
during tbe autoclavlng procea. This possibility could explain the r.-ulll
of the cbemlcal and physical teste on the solutions.

From tbla work It appears tbat the procees of autaclavlng glucOie wltb
I)r without tbe preaenC8 01 otber compound. could cau.e lOme cbaqes In
Ih,· ChlCOle molecule which could account tor lOme of tbe pby.lolOileal
a.tlvlty uot~ In tbe ease of aromatic amino aclc!1 and tbat theM cban«_
If.. not InYotYe one lingle reaction.
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