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Paper-chromatographic identification of organic acids resulting 
from fekmentations 

Organic acids, as primary al~cl sccor~tlary lxoclucts of Pcr~ner~ tations, wcrc invcstigatecl 
by paper chromatography. ‘LYlc application of this technique to the study of fcrmen- 
tations is vast and very important. Industrial fermentations arc generally controllccl 
by titration of tllc acid. In this way the total acid content is cleterminccl, without 
any indication as to which acicls arc resl~onsil~lc for tllc aciclity. In research work 
paper clxomntography can contribute much to the stucly of the bickhcmistry of 
each process, since it enables the orcler to be clctcrminccl in which the acids arc formed 
cluring fermentation. 

ll:%cshwicrzs mcd mA?hm!s 

Ascencling cliro~natogral.)liy’ oI1 W1lntrna.n iV0. 'I p;Lpc:" \vw th-! 111et;110t1 cmployccl. 
The solvent that gave best results was propyl alcollol-ammonia (70 : 30 v/v) (1sH~i- 
woon2), clcvelopment being carried out for 7 11 at: room temperature. For the detection 
of the spots bromocresol green solution was used according to I<ICNNEI.)Y~~, except 
that water was replacecl by alcohol, and spraying was followccl by x0 min heating 
at 80”. 

‘l’lic idcntilication was ma& by comparison of tllc I\‘f,- values with standard 1’2, 
solutions of organic acids and, in some cases, by specific reactions. Volatile acids were 
usecl in tlie form of their ammonium salts: S; because of the instability of these salts 
,tlie preparation, clcvelopment and clctection of tllc cllron~utogrnm slioulcl lx made on 
the same cljy. 

The fermentations were carr iccl out: following tlic tcchniqucs and conclitions 
clescribecl by I!RICS~OTT A.NL, L)uNN‘~. 

XCSliZlS 

Alcoholic, lactic, acetic and citric fcrlncntations were tcstecl in this illvcstigation. 
Each mash was chromatographed bcforc and after fermentation, together with the 
standard organic acids (Figs. I and 2). 

The raw materials, conditions and results of each process are set forth in ‘Table I. 

‘Diswssio~~ 

.~lZco/toZ~ic: /wmmttsliorb. Succiiiic sncl acetic acids wcrc iclentiliecl as hy-products of tllc 
process. Rcgarclless of the quality of the presence of raw material, the presence of 

T~succinic acid was observed also in some initial mashes of molasses, which coulcl 
certainly be ascribecl to. a beginning of auto-fermentation. 

Ladic fernzentntirm. When skim milk was used as raw material both lactic and 
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IFig:. .I, (I) acetic acicl : (2) atcc~holic f’C~tllCllt~Lti~~rl(l~l(~l~lss~s) : (3) srlccitiic acitl : (.I) alcohulic fcmicc~- 
t;ltio*j (fi’ltlcosc) ; (5) ~~~ulnsscs mash ; (0) citric xcicl ; (7) citric fcrtncntution ; (8) winlic acid. 
I;ig. 2, (I) acetic acid; (2) lactic fermentation (skim milk); (3) lactic acid; (4) lactic fermcntntion 

(molasses) ; (5) tartaric acicl; (6) succinic ncicl; (7) acetic fermentation ; (5) malic acid. 

acetic acids wcrc .identillecl. When n-~olasses mash was usccl only lactic a&d appeared 
at the end of the fcrrncntation. 

AC&C /cwmWc~l~011~ Acetic, tartwic am1 succinic acids wire iclcntiliccl and these. 
m-2 tliereforc responsible for the acidity values found in fitrations carried out during 
fermentation. Since the Rk* value of tartaric acid is similar to those of citric, osalic 
and malic acids, the detection was carried out with a solution of silver nitrate 
(Is~~m~woou~), which gives a black spot for tartaric acid and white ones for the three 
others. 

Alcnhnlic SUCWJSC 

:\lc~~h~lic @UClJSC 

Lactic slcini milk 

Lactic 11101asscs 

Acetic clhyl ~dCOllUl 

Citric s11cnJsc 

Corrdilious 
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.sncclrtrvorrlyLx!s CL!VL’- 17 "5 4.5 qs 11 ncctic, snccinic 
visine ATCC 764 
Snccllorolr~jms CC1’C- I2 2 5 
visinc ATCC; 764 

4.5 4s 11 acetic, succinic 

lmlccr’s yeast ‘2 _j 4.5 .}8 11 succinic 
(.l’lcisclinianii) 
l..crclobncilltrs ctrsci 37 b.5 7” 11 acetic, lactic 
746c.l 
/dctctoBcui~f~us ctcsci I.: 37 6.7 7” 11 lactic 
7460 
.d cclolrcc.c/er~ ‘2 7 IO cl xctic, tartaric, ,* 
s~116oxydru1s succixiic 4: 
.-I s~cvgill~rrs iLiger* 2 _j 3.5 10 cl citric: 
1015 
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Citric /crmentatio~z. Only citric acid was identified although osdic acid frequently 
appears during the process. These two acids, the RIP values of which arc very similar, 
can lx clistinguishccl by clution with pyriclinc and acetic anhyclriclc according to 
FUR-~ AND HERMANN~, n’rccl colouiO lxing ol3tainc.d for citric acid <and gns evolution 
for osalic acid. 

The author wishes to csprcss her gratituclc to Dr. R.~Y~uxuo MoNrz ]>I? Arn:u~~o fat 
advice and nssistnncc during this study, and nlso to tlic National Rcsenrcl~ Collricil 
of Brazil for a. grant. 

Chromatography of neutral amino acids 
on columns of cellulose powder 

,In a previous paper1 we clcscrilxcl the fractionation of pcpticles in columns of cellulose 
powder using a volatile solvent, z~iz., n mixture of ethyl alcohol and water. In spite of 
the great nnmbcr of esisting metl~ocls for the separation of amino acids wp. thoilght 
it would lx intcrcsting to npply this system to the fractionation of thcsc acids. 

Two sizes of columns were used in this work, smdlcr ones of 31 x 0.9 cm and 
larger ones of I00 x 0.9 cm. The col~iriins were preparccl by pouring into a glass tube 
n slurry ohtainecl by suspending 1 part 0.f ccllnlosc powclcr. (Wllatmnn stanclnrcl 
grade) in 3 parts of a misture of ethyl alcohol and water of the appropriate concentrn- 
tion. After the cellulose powder lincl scclimcntccl n pressure of 15 11~s. per sq. iii. u*ns 
appliccl. ‘lb columns were then washecl 1lnclcr prcssurc with about 2 1 of the etllyl. 
alcohol-water misturc. Thcsc colunins can bc used many times, proviclccl they arc 
washed between runs with al>oilt x 1 of absolute ethyl alcohol and then cqiiililx-atetl 
with the splvent to be usecl ,for tlic cl-iromrrtogrrLplly. 

The CO~L~IIIIIS wcrc mounted on an autoix~tic fraction collector ancl the flow was *,~I~?C 
k acljusted to 2.5 ml/h; 0.75 ml fractions were collcctccl. Alternate fractions wcrc 

anaiysccl by n nloclificatjon of the ninhyclrin mctlwd of ‘.I’Iw~.I_ AND CANNAN~ and l,r 
enc.-clinicnsiotlal paper cllroni:ttC)gL’;Lpliy. 


