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ku+ly&lm&mdhas&ndcvcl&edfor~dcterminationinbio- 
~~;itisbasedondeterm’mationofthe~~ticacidb~byacidor 
alMine iiydr&sii of ghitin..The_acetiC acid is deahhed by gig-liquid chromam 
gsaphy on~a.Porapak Q wlmnn, with propionii: acid as internal standard. The rates 
of hydroIysis of c&i& and N-acetyb-gl~ have bccn’cvahatcd by power 
kinetics.~obtaiaedwithcrusCaceanchitinrrsamodelegreeqviththosefor 
chitin in ycast+xll walls and for N-acetyl-~nanminc, wen though the over-all 
zxg;thc last:- e= is ten times greater. A simple nomo- 

d&ermmation of the trme required for deaeetylation in respect 
of the acid co-tration and.thc tempcraturc. 

_: . 



. ~~itcankuscdtod~~echitinktttecen~of,eg.~~end 
moukk 

5 - Ilie,~aeid--~determiaed~.-GLC~~Po~Q-rul I 
vrith3%OfH~‘(nf.23).This~~reprcscnts8~applicationOfporoPs 
~inanalvn’+forfowcr~acids.Accotdingtomanystudhsonthcpmpertics 
of porous polymers, Porapaks Q and N or Chromxorbs 101 and 102 am the most 
suit&k for this purpose. The in- tccluliqe with propionic acid as 
marker, was used fat quantitatiw d-on. out method was far more aoauate 
and rapid than, e.g., the colorimctrk or the distilktion t&miqu@, hdudiag pro- 
aduEs based on deac@mion in ahline medium=. Another advantage was the 
minute amount of sample needed for an adysis; Kemp, a singk sample could be 
uscdfmtltcdctm - -‘onofawide spuSnunofsugarsandamiaoacids. -. 

Further, the:widely applied colorimetcic method has several disukan@gcs, 
such as tknnal degradation of the sugars during hydrolysis (the sampks bsomc 
dark and later form insoluble residues, which result in lower readiqs) and the aUe~- 
dant impodbiiity of attainiug 99% hydrolysis. 

In this paper, the term hydrolysis indicats hydrolysis of chitin to &nsamine 
(which is de& - 1 by a a~Iorimekic method), whereas the term dcacctylation 
means splitting off the ace@ groups from NW - (in mono-, oligc~ 
orpolymicfonu);thcseac@grougsarcthahtr ’ A,asaceticacid,byGLC. 

OPT method was developed in an attempt to determine chitin (or N+cetyl-D- 
glnrvKamineanditsdi~)inycaslt_cen~asthenutstep~thcirq~ 
tie actamination by X-ray dSaction in various insoluble fractions of cell’-. 
Some yeasts contain cbitin located in the entire cell wa& whczeas others have it sokIy 
inbud~‘and~~wncainnochitin.Endomyees~~waschdsarasa~ 
scntativc of yeasts amtainiug chilin (about 11 “A in tht entire cell wall, and &ccSurc+ 
myceo cetcvzsioc as one containing chitin (&out 1 “b only in bud scars. 

A Pachrd gas chromatogmpl~, Model 7731 (Packard, Downess Grove, Ill.. 
USA) a&pal with a m ionisation detector and a coiled glass column 
(200~1~ x 4mm I.D.) was usd. The column was packed with Porapak Q (Scrso 
mesh) (Waters Assoc., MZord, Mass., USA.) tid coated with 3 % of I&PO‘ (r& 23). 
Nitrogen was used as carrier gas at a flow-rate of 40 cn9 min+, and the column was 
opcs%U iso-y at 170°* with inlet and dekctor &mpsatu=s of a1oo and 230°, 
~sin~~j=tcdwi~8 1O+iamil~micr~.The_~ 

s 
termmaans. 

CO] . - ic ‘&v* a -‘ens were cadal out with a Pnsm K56.speCtK+ 
Pho-=t= m m=ll=w Star&TLu& Czechoslovakia). . 



Organinm&iva&n re&n@ues tmdprqimlion of cell walk 
Yeasts from the colkction of the Institute of Microbiology of the Czech- 

slovak Academy of scierr#s were used throughout. Afkr batch cultivation and 
disintegrati~;the-cdl walls WQC waskd as descrii by Mitch& and Tayloe, 
andtheresukingmaterklwasfreeabdred. 

Ghxau protein (GP) from the cell walk of S. cerevMre was the insoluble 
residue after &raction’of tbe walls with performic acid (12 h), 2 M hydroxylamine 
(12 h)tp and 1 M KOH (1 hy0. 

Ghrcbmaiman protei~.(GMp) was a fkaction obtained from the solution-in m 
IMKOHbydiaQsisandfrrezbdrym & 

S&We fkactions were obtained from the solutions in pcrfomk acid and 
hydroxykmine by dia@sis and fisabdrying. 

Portions (0.05, 0.1, 0.15,025,035,0.5,0.75 and 1 @ of acetic acid were 
added to sampks of propionic acid @.75 cm3 in 500 &’ of 2 M HCl), and 3-/zl 
aliquats of the resuIting mixtmes were injected into the colama The peak area for 
each component was determined by multiplying the peak height by its width at half 
height, and the caliiration graph was constnu%d by plotting the ratio of peak area 
for acetic acid to that of propionic acid against the Imown concentration of acetic 
acid injected. The concentration of acetic acid liberated by hydrolysis of cbitin 
~bcrradimrnediatdy~thecah’btatiangtrrph.Alineatdetectotiesponsefor 
aceticacidwasobtaiued byestablishinganabsolute caliiration curve over the sample 
volume raage 4a 0.1-250 #4L 

For the acid hydrulysis (dc-acctylation) ofcbitin, 25 mg of &tin (or N-asstyk 
wucosam&) was allowed to react with 4~1 of propionic acid in Scmf of HCI 
(usPally24M)forlSmiP24h(%hino~cxgerimePt)ona~~shaket.at 
96-100” iu a nitrogen atmosphere in a scaled tube. After hydrolysis, tk tube was 
cookd ia ice-KCI mixture and opened,and 3-N sampleswere injected into theGLC 
eolum% The minimum concentration of acetic acid de&c&We was 0.05 pg @‘I for 
ycast-cc&waU chitin; the su&ivity was 3.10-m mA. 



RESULTS AND DISCUSSION 

TABLE1 

AmCY Gl? GtC DEIERMNA2ION OF DfFFERENT CONWZZONS OF ACS 
TICACIDWITH PROPIONICACIDAS.~ STANDARD 

w~mtho/ooct6cro~ l?c&ims~ofoceticcraldtopqpdpAjeaeLI 
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Orunsults~erfiomthose’of~etcrl.inthatthtconversionra’tesare 
m~lowcr.Thismaykduetothefactthat~etal.uscdsoIubilisedchitin 
M yields a &see-fold higherc~nve&on iu comparison with our particula$ chitin; 
the&W their.ciata for chitin couvemiqn almost correspond to ours for N-aadyb 

Althqugh the iate of chitin deacelykttion iu alkaline medium is higher than 
that~add,uaof~hastwomaia~van~:thenaedforrmbsequent . I 
acdfhtim, aud greater contamination of ,the dLC c01umn by sodium salts. 



ThevalueofA- 1.36=W wa!s found for GMP. The Arrhcuius f&or was 
1.62 tims highs tlmu)that fat chitin, but 87 times lower than that for N-acetyl- 
~~u~‘Thismaybedpttothcfsctthat,iaacids,GMpformsftslrcp~ 
mightkadtoaspatialamfomationkss accessible to ckacctylation or to a protective 
~~exertcdbytZseprotdnmoietyon~sugatmoiety;sothatthe~tofdcl 
acc@ation of GMP will be lower thau that of tk umuomcr unit (Sacctyl+gluci+ 
~).Therateof~~ofsrrchkmary~~~n~approaches 
thcratcofhydrolysisofchitin. . . 

. AvalueofA= 6.450 1W was fouud for the mitirc cell wall. It was lower tbau 
that for crpstac~~~l chitiu, for the chitin of E. magnz&i aud fm GP. 

s . of chitiu in yeast-cell walls aud N-aaql+glumamm 
rcactianmnditionsalmosti&UicaltothoscuscdwithchitiE 

For partial hydrolysis of yeast&l walls=*, we reum3meudtrcatuKmwith1M 
KOH f’or I h at room tcmpcratu&O; neither chitin nor N-acctyl+gluaxaminc is 
deacctyIated uudcr tksc conditions. Mild hydrolysis with a&ate buB# was un- 
suitabk because of the prcseme of tic acl& which could distost the msllltsm 

It appears that the distr%ution of N-acctyl-mglum uuits iu individual 
&actions of the ceil wall of s. cefev&ike is proportional to the composition of the cell 
walls Uqe III). 

TABIBlII 
CO= OF A- GROUPS IN CEtGwAu FlUmONS OF RAKERS’ YEA!Tf 

amall 100 0330 
ZL 2333 0.512 

24.?6 0.0% 
sohlbkf *- 47.16 O.l33 

4.75 0m . 

The nomogram for &umtiou of the time quimi for 95% desety&tion of 
chitiu in relation to tem~turc and acid conccntrationispreseutediuFig.2;thc 
coms~calcuiatedonthebasisofthekinetiosofchitin~~tirrn_Itigmon 
umvcuient to use conccutrations of acid higber.tham 4M as recommcuded by 
~~~~riaeofP~~rcsctiontcmpatureroogblycorrerpondstoaEoaming 

unmntmtmubyoaO5hf,audpiclev~ . . . 
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After a longer time, the samples darkened. To asc&ain whether or not 
additional reactions leading to a&k acid were involved, various monm 
(gh~cosc, mam~ose, gakwe, xyksc and arabi), polysacchariaes (ceUI:% 
dacrran,mennrrnandscarcb),aminoacids(glycieeandasparticacid)and~(~ 
a model protein), wefe investigated as substraks for possible thermal hydrolytic 
reactions. Glycinc was not d eaminatcd to awicacidunder our conditions of hydrol- 
ysis (4 M HCl; 9gO; 15-24 h). nor was acetic acid h-ted from insulin or tbe cited 
sugars or polysaccharides or from apyrogznic gkose. Thus, formation of acetic acid 
d~g~degradatonofrmgarssecmstooccmmostnadilyinadrystateat 
higher tempemtwes-. 

Our method can be suaxs&.Uy used not only for the determination of chitin 
and N-acetylq@cow&e in biological samplu, but also in studying the de- 
~tylation of amino acids?, and for dckrmination of the chitin-chitosan ratio in 
moulds and yeasts”. 
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