
Rapid fully automated determination of gamma·aminobutyric 
acid by ion excbange cbromatograpby 

With the increa>.ing importancr that is now bcing attributed Lo gomma-a miuohutyric 
acid (GABA) n, au inbibitory neurotrau•mitter in n numbt r o{ invertebrate and vertr· 
brate aprcirs 1 rnnuy lnboratorie. ore becoming in tere;;ted in J>erforming a lar~c numhcr 
of GA BA detcrmination~. GABA c a n be measuretl by vnrions cbromato~trnphic un d 
elect ropborf'tic tecbniqut~ whicb 8eparatc ol-o otbcr amino acid>, ond olso by specilir 
enzymutic methods (oec rrf. ~ (or rrview). By micro and sub-micro modifìcations of thc 
origin o! cnzymat ic BE ay GARA coocentrations of the ordt'r of 10 li and 10-14 molnr 
respect ively con be dttec ted 3

• 4• However, aU the method• describrù io the liternturr 
are manual, more or le,~ timc·conburniug, and prrmit to bnndlr onl) a limited onmbrr 
of sumples per day. 

The syrtcm dcscribed in t bc pre~ent reJJOrt permit, lo p~rf.1rm aboul 60 full y autom:~ted 

GA81\ determinot io05 pl'r day by ion exch aoge cbromatogrnrhy, ond ru~)- rroult mo•t 
useful unless nùcro or ~uh-micro amounb of GABA hove to hc measurrd. Thr seusiti"it~ 
of the method could br increa•rd Ly introclucing some modilication•. os in thl' cabc of 
conventional amino nei d onal) •Ì• ~. 

M t t/wd, 

Thr anaJ)&I'• were perform~d ou a Heck.mau mod. 121 automatic amiuo 11citl oualyzt•r. 
Thi• im.trument is pro,•ided with o rotar) table. holding up to 72 !i&mples which con br 
refrigrrntt-d if ntce;sary. 0.5 ml nliquot • ure automaticall) OFpicatell from the samplr 
coils on the rotary tablr und iujectrd into tht columns. Thl' h)'stem l'lll)>loyed ut ilized '"'Il 

TABLE l 

Prognm statements aod conditions of analyeis for GABA detemùnation on a Beckm11n 
model 121 automatic amino acid anlllyaer 

Program ~toUir:mrnl<! 

t:qwlthulioo ~lumu l • nd 2 
l.o•d .. ••mrle colwun l. t:qu.il. eolu utu :! 

lnjret ••naple coluu\n l , equil. column !!: 
ltf'ltneratiun t'OJWDO 1. t qu.iJ. eolumn :.! 

Equ.ilibrahon colwnn l, tqu.il.. c:olwuu ~ 

l..oad. • samplr column '· t:quil. coluou1 l 
J rtjf"Cl samrlt! column 2., e qu..il.. t'Ohlntn J 
n~fi:CU~raliuu C-OIUD'IIl :, equil, CCìhHUU 

c:olumn !! hl C't•ll 

" • 
column l to CU11 .. 

• 
colutUn ~ tu C'~11l 

Condu;on• of anal)••• 

Ot'•in '~P"': .-\_mini"'( A t 
CciJiumn tl~r: 1:; x 0. 9 rm 
Jlf'ilbt of noti n ! 6 tru 

8 

2.5 IO.S 

lO 20.5 

3 23.5 

a 31.5 

: .s 34 

I O •• 
3 4 7 

Column Ro-. TAlr ; $0 ati h • 

Te.m~ralurt' : 38•C l 
"odium dtrol< buJf.r : r ll 4 6. N• <OD<. 0.38 M. ---

A nn. 111. Supcr. Sonrlà (1972) l , l SCI-1311 



llORIS I E LEVI 137 

sbort columns, one of which wn~ tegeuerated whiJe the other "'a 
stat ementt and the conditions of analy~is are rrported in Tnble l . 
by the Beckmnn mod. 1:!5 automatic digit ai inte~rator. 

•n anal)ais. The progrnm 
Peak artas Wt>re calculated 

R tsulls 

The chrom.ttogrmu r eporter! in Fig. l -how- t ha t. in the .111alytical condition. ttuploytd, 
G \ BA i$ compietti~ •epnrated from other amino acids of a ~tandnrd .unino acid mixture . 
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l ~:. -::· ~_l l · ~ .·· · .. . : !\ : .. . . .. l .. . . . .. • l · • 

• ; :: : l • . .. 

l il='. 1. - ~epu rotloo uf t;AO \ from othn amino arid, 

••(" aund .. rd <~~ ••llaliun, in tht' unalyti<·al CtHl· 

ditinu• rrpf\t1etl i n rabtr l. 

Fig. 2 ,how• a -•·rit· · uf o:hrulllllu!(rnnH performr.l in tht• Cttnditinn• reporlt·tl in T ublt l 
a. tlll'y UfiJWar 011 the rccuroler ch.ort. lt "ili loe rwlccl tha t ttnly n · lllUII pnrl .. r the cbro­
mutul(rnm. inclmling tl11• JWUI.. ,,f G.\ B.\, i, rrt(lrtlecl. 

Fig. 3 ,..bows tlmt whcn m:tltiple :mal~ <-r. art' pcrfunnt•ol u11 a •tnndnrd -olutiun of 
C·HlA at room ll'lllj)\'rnturr. th~ rr•pou•t' rem:tin- con•t.\nt for nhout 8 houro, thru drcny~ 
al a rate of approxilllotelv 2. 7"11 huur. probabl~ tllll' lo tlt'{:"r:tdatiou of G.\8.\ . Thi ... pht'nO· 
mc non "'a~ no t prt~cnt "br n the roltlr) tabll' coutaininj! t he ~ampie coil~> w:h refrigcratrd 
at soc. Tn tbe~e comlit ion•, tuking o~ 1110 the an•ra~t' ol thr fir.t IO of -;'2 -~•luenLial ann­
l y~ .. Q of the ..nme ~otandard •olutiou of C \B ·\ (with n S. D. of = 1.6). tbt' anrage of thl' 
In• t IO uunlyses wn~ 100 -:= 2.3. Tnh1r !! -how~ the per cent dt'' iutiun from the meau 
ob~erveù ou 100 ~tfTUI'utial drttrmiuntinu- of n l•.~5 m.\( G.\8:\ -olution performed uuth'r 

lnn. I ii ..;u ptr. San t tu :!ti2 l, 13&- IJ~ 



J38 

.. 
'··· 

. ::. 
.. 

'"'·-

.. 
. ·· 

.. . . .· 

,. c« t J1'50 

~ . 

... .. ·· 

50 
t·--

·. 

UHE\"1 :-IO'I'F 

'"·' ·~ <ol.l :rtll 

-~ . 
; . 

· . ·, .... 
.. ... 

:~ . · . 
.: :-

80 GO 100 110 130 140 -r---r-· • 
·--' - _ _. 

Fi;.: . 2.- u,. r .. n llll c ,,f ! \' l j ii('Ut iott <t \Ilo liUttr· t l ( \ IL\ M!al ~ · ··-. Hfl t\\11 riii' O! l lllll• •l!nqlhit· ('HhHn ... u-in~o=. l i t i' pn·~IUII I 

.. l uh'IIH~ut .. antf .nt.th tn --•1 ,· .. uchlu•u ... :t l'"lt ('d in l nltlt.• l. "-upt.·r-•-npt IUtmlw rot •-rf" t iw""' 1 o~ltulat (·tl ), , 

tfh• thf!ÌI.II iut•·;.:r."t•l . 

100 

~ 80 .,. 
> 

~50 

:~ 
o 40 
c 
41 
u 
.... 20 
8. 

o 

l' i!! '• 

...... ................... . . . . . ..... . 

5 10 
t ime ( hours l 

. . . . 

15 

. . . . . . . . 

20 

Tuur dt' fH"lldt• IH Jrt·n~ in ' 1
ti' rrspt~ll ) l' "hru muhiplt· unul~ .. ,. ~ ,,f t lw -.uiu,. 

o.~ i tu\1 G.\ H\ "OiuLÌtJII ~·re pc·rfHWH' tl ,,illlout rdri:;:t·rotin~ t hl" ~ll.mph~ 

coih. on t h~ rour~ ublt". 1'he aH"taFe of tlw "a1uc-... ttiJtaint d un IO dtolf'T· 

min.lllvtl"' al tuut: nr•• ( ltr ... t tlrttrminutÌCllt ~ ( o( IO .. e rif' •) ''ft<f tal..t•n n .. IO(l. 

l 
l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 
l 



• 
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TAnLE :! 

P~r cent d~•·iation from th~ mean value of 100 sequential 
a u tomated GABA cleterminutions 

u,.,i.tivn 

Hch\t'cu l) unti 1 pf"r <'C'HL 

l anJ 

)) : ~ .uul \ 

4 nmi 

S. D. on 100 
,ft·u·rmiuucion'": J. ; Il ''

0 

'\ uml•cr (t ( df'l r rminotion c 

:!0 

••• 

T'<Oal 100 

.\ tl . ~1 m\f.,ttuuhtrd ~nlutiun ,,(t._; \0.\ \q ... u .. t•tl tn luiltllhc ~:liHfllt' coils. Thl" t (•l:try 

l al.lf.' """ l.t'1•t rtfri'!t'ratrti. Peak &aru .. \ .. ('r t t ' tkulttt('d h, ;tu .. uto walic lll~ital inl('~rutnr. 
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roudition,; o f rrfrig"o'ratiun. 'l'ho• .J~,iatiou \\a• \\Ìthiu ] " ., intuor!' thau halfuftlw a ualy>e!'• 

.11td h e l\\1'1'11 3 ''0 autl .>",. iu on ly 9 olt'tl'rmiuatiuu-. :\·,, appnrt'u l cnrn•latiou wa~ nb -t'n ·ed 
l~<•lwt• o• n 111ag uituolf' nf tht' ,[,•,· iatiun uurl tirrH· of :Hta ly-i, , 

/)isru .Hiun 

Tbc •) ·l•· m ol• ••t: rilll'tl i, ha-ed on the -hnrl ,.J,tiun t ime uf (; ·\B.\ in tht• an.dytil'al con­

.Jit ious <'tuployed aol!luu aulnmatic •ampli11g autl to lumn l't';!t'lleratiou. l n t ile"! cuuclitions 

t ht• t ime ' Jlt'nt h~ the upera tnr j, r<'liul'rolto a miuimuJH. Tlw ,y.tf'tn coulcl a!-u be op cratcd 

manually if an in~truuu•nt '' ith automa t i c ;:tmpl iug i, nut " ' n ilahle. Io\ thi , (':t;f' a ppruxi­

nwto·ly 16 clrtt•nnination~ cou ld be Jh' rfurmctl in Il work iu~ ltOur,, ano l th1• tione 'llt'nt by 
t h(• oprrator would bi' o f alwut 5 min l\\ ice an huur. 

f t mny be u >~• ful lo -tre-~ Lh<' impurlano:c uf rt'fri;!erating thc rutary tulole coutaiuio~ 
thc ,ampie coils t.u a\·oid 1lell'rioration of tlw pn•paratiuu , wlwn upt'ra tiu f.: in automatctl 

contlition• . lf G . .\U.\ is d<'Lo•rminctl OIIIH' t'c hlorit· acid ti-.ue extrac t>, brmt~ltt to thc correct 

pH hy KOH. care ha~ to hc tak1•u tn muke thl' pi i atljtt-lnu·nb ani! -ubocquent ccntrifuga­

tion at ahout -!°C, in o rtlcr t o avoid th r prec ipittttiun uf part of thc puta"'ium p erc hlorate 

i n l hc rl'frigc·rutcd •ampie cui 1,. \\',, often un t e!{ t ha l JH'rc hlorate prN·ipi t·ation t a king 

piace wbcu ~ampli'~ are eool<'d or frozeu i- :tl:l'lllllp:miecl b) a :;i;xuifiran t .tecrca~ iu the con­
,.,.ntration uf GA llA in thc tlecautetl fluiti. 

l t has a bo t o IH' n·miudt•cl t ha t t hc coluu t n ~ -huuld l w reparkc·d after t ht• analy<is of 

noi more t han l li -mnplt·- (:! fulltray-). t'Wil "lwn p<•rfl'l't ly l'lcar I'Xtracb are ll><'d. 
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