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cons iderab le  i n h i b i t o r  a c t i v i t y  occurred,  as ha s  been  re- 
p o r t e d  b y  GUPTA e t  al.3. 

B o t h  acid a n d  a lka l ine  R N A s e s  were  p r e s e n t  in p la sma ,  
a n d  18 h a f t e r  w h o l e - b o d y  i r r a d i a t i o n  t h e  a lka l ine  R N A s e  
a c t i v i t y  was inc reased  b y  a f ac to r  of 2 in gu inea -p ig  
p lasma ,  a n d  t h e  acid R N A s e  a c t i v i t y  b y  a f ac to r  of 3.1 
(Table) .  P r e s e n t  work  on  t h e  r a d i a t i o n - i n d u c e d  v a r i a t i o n s  
in  t h e  R N A s e s  of gu inea -p ig  t i ssues  m a y  enab le  t he  rela-  
t i onsh ip s  b e t w e e n  t h e  t i ssue  a n d  p l a s m a  e n z y m e  levels  to  
be  clarif ied.  

I n  r a t  p l a sma ,  t h e  ac id  a n d  a lka l ine  R N A s e  ac t iv i t i e s  
were inc reased  b y  fac to rs  of 1.6 a n d  7 r e spec t ive ly  a f t e r  
i r r a d i a t i o n  (Tab le )  : in  r a t  t issues,  t he  acid R N A s e  levels  
also show smal le r  increases  t h a n  a lka l ine  R N A s e  levels  3-~. 
T h e  changes  in p l a s m a  e n z y m e  levels were  p r e s u m a b l y  
caused  b y  a c o m b i n a t i o n  of (1) increased  R N A s e  s y n t h e s i s  
a n d  (2) t he  release of t h e  e n z y m e  f rom d a m a g e d  cells. I t  
is poss ib le  to  s e p a r a t e  these  2 fac to rs  to  some e x t e n t  in  
ra ts ,  for  w o r k  on  spleen,  t h y m u s  a n d  i n t e s t i n e  h a s  s h o w n  
t h a t  in  these  o rgans  t h e r e  appea r s  to  b e  inc reased  a lka l ine  
R N A s e  s y n t h e s i s  a n d  c o m p a r a t i v e l y  l i t t le  cell d a m a g e  

Effects of whole-body and local-irradiation on plasma RNAse levels 

Animal Treatment Acid RNAse Alkaline RNAse 
aetivity~ activity~ 

a f t e r  loca l - i r r ad ia t ion  of t h e  h e a d  (wi th  t h e  t r u n k  shielded) ,  
whi le  a f t e r  l oca l - i r r ad ia t ion  of t h e  t r u n k  (wi th  t h e  h e a d  
shie lded)  t h e r e  is l i t t l e  c h a n g e  in R N A s e  syn thes i s  b u t  
e x t e n s i v e  cell d a m a g e  4-s. I r r a d i a t i o n  of t he  h e a d  (Table) 
caused  t h e  p l a s m a  a lka l ine  R N A s e  level  in  r a t s  to  increase  
b y  a f ac to r  of 3.3, whi le  i r r a d i a t i o n  of t h e  t r u n k  p r o d u c e d  
a n  increase  b y  a f ac to r  of 1.8. T h e  inc rease  b y  a f ac to r  of 7 
in  t h e  a lka l ine  R N A s e  level  of r a t  p l a s m a  a f t e r  w h o l e - b o d y  
i r r a d i a t i o n  m a y  the re fo re  be  t h e  r e su l t  of 2 effects :  t h e  in- 
c reased  r a t e  of syn thes i s  of t h e  e n z y m e  f rom d a m a g e d  
t i ssues  in to  t h e  blood,  more  t h a n  t r e b l i n g  t h e  p l a s m a  
R N A s e  level ;  a n d  t h e  inc reased  r a t e  of re lease  of t h e  en- 
zyme  f rom d a m a g e d  t i ssues  in to  t h e  blood,  d o u b l i n g  t h e  
p l a s m a  R N A s e  level.  

I r r a d i a t i o n  of t h e  t r u n k  a n d  of t he  h e a d  of r a t s  p r o d u c e d  
increases  b y  fac to rs  of 1.2 a n d  1.3 r e spec t ive ly  in t h e  
p l a s m a  acid R N A s e  level  in r a t s  (Table) ,  b u t  t h e  signifi-  
cance  of th i s  c a n n o t  b e  d e t e r m i n e d ,  as t h e  effects  of local ,  
ized i r r a d i a t i o n  on  t he  acid R N A s e  levels  in  d i f f e ren t  
t i s sues  are  n o t  ye t  known.  

Zusammen]assung. U n t e r  B e s t r a h l u n g  w u r d e  die R N A s e -  
A k t i v i t ~ t  im  B l u r  u n t e r s u c h t .  E s  zeigte sich, dass  B e s t r a h -  
l ung  des  Kopfes  a l le in  zu e iner  s t a r k e n  E r h 6 h u n g  de r  al-  
ka l i schen  R N A s e  im S e r u m  ff ihrt .  

Guinea-pig Control 4.95 ± 0.2 b 7.4 4- 0.5 b) 
Guinea-pig 700r whole- 14.9 4- 1.0 14.8 q- 0.8 

body irradiation 

Rat Control 2.9 4- 0.25 4.35 4- 0.3 
Rat 700r whole- 4.6 4- 0.2 30.4 4- 3.7 

body irradiation 

Rat 700r tohead 3.8:1:0.3 15.0 4- 1.3 
Rat 700r to trunk 3.6 4- 0.2 8.3 4- 0.7 

/~mole ribonucleotidc liberated/h/ml of plasma, b Each value is the 
mean of the enzyme levels in 6 animals, the standard deviation of the 
mean is also shown. 
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Anthocyanins in Dioscorea alata L. 

Because  of t he  r e c e n t  p a p e r  of t h e  s ame  t i t le  b y  
RASPER a n d  COURSEY 1, w e  were  p r o m p t e d  to  pub l i s h  our  
own  resu l t s  on  t h e  n e a r  t o t a l  s t r u c t u r e  of t h e  a n t h o c y a -  
n ins  w h i c h  m a k e  up  t he  p i g m e n t a t i o n  of t h e  W e s t  I n d i a n  
v a r i e t y  'S t .  V i n c e n t  R e d '  of Dioscorea alata L. 

T h e  s t a n d a r d  m e t h o d s  of HARBORNE 2 were used to  
e x t r a c t  t he  p i g m e n t s  f rom t h e  t u b e r s  of 'S t .  V i n c e n t  R e d '  
y a m s  so as to  min imize  t he  poss ib i l i ty  of d e a c y l a t i o n  or  
o t h e r  d e g r a d a t i o n  of t h e  d issolved a n t h o c y a n i n s .  T h e  
p i g m e n t s  were  t h e n  p r e c i p i t a t e d  f rom t h e  c o n c e n t r a t e d  
e x t r a c t  w i t h  d r y  e ther ,  red isso lved  in m e t h a n o l  con t a in -  
ing 0 .5% HC1, a n d  pur i f ied  b y  r epea t ed  c h r o m a t o g r a p h y  
on  W h a t m a n  3 MM. paper .  B a n d i n g  in H A W  - n - b u t a n o l -  
ace t ic  ac id -wa te r  (4 : 1 : 5 v ie )  - p r o d u c e d  1 m a i n  p i g m e n t  
A, a n d  2 m i n o r  p i g m e n t s  B a n d  C. T he  3 p i g m e n t s  were  
r e b a n d e d  in  H A W  a n d  t h e n  in  15% H A  - ace t ic  acid-  
w a t e r  (85:15  v /v)  - to  r e m o v e  free sugar s  3. T h e  m i n o r  
p i g m e n t  C, w h i c h  was  p r e s e n t  in  v e r y  smal l  a m o u n t ,  
f aded  in  t h e  aqueous  s o l ven t  a n d  could  on ly  be  success-  

fu l ly  r e b a n d e d  in a lcohol ic  so lvents .  T h e  p i g m e n t s  were 
t h e n  e lu ted  for s t r u c t u r a l  analys is .  

All  3 a n t h o c y a n i n s  y ie lded  a s ingle a n t h o c y a n i d i n  as  
t he  r e su l t  of e x h a u s t i v e  ac id  hydro lys i s .  Th i s  a n t h o -  
c y a n i d i n  was  m a g e n t a  in  v is ib le  l igh t  a n d  b r i g h t  p i n k  in 
UV- l igh t ,  a n d  w h e n  s p o t t e d  on  W h a t m a n  lXlo. 1 p a p e r  
t o g e t h e r  w i t h  re ference  a n t h o c y a n i d i n s ,  i t  h a d  Rf  va lues  
s imi la r  to  cyan id in .  Th i s  was  conf i rmed  b y  co -ch roma-  
t o g r a p h y  w i t h  a n  a u t h e n t i c  s a m p l e  of c y a n i d i n  a n d  b y  a 
spec t r a l  analys is .  

The  U V - s p e c t r u m  of t h e  a n t h o c y a n i d i n  in 0 .01% HC1 
in  m e t h a n o l  showed  m a x i m a  a t  535 a n d  280 n m  a n d  was  
iden t ica l  w i t h  t h a t  of a so lu t ion  of c y a n i d i n  p r e p a r e d  in 
t h e  s ame  way.  

x V. RAgPER and D. G. COURSEY, Experientia 23, 611 (1967). 
J. B. HARBORI~E, Biochem. J. 70, 22 (1958). 

s j .  B. HARBORUE, J. Chromat. I, 473 (1958). 
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T h e  sugar  c o m p o n e n t s  r e m a i n i n g  a f t e r  t h e  e x t r a c t i o n  
of t h e  a n t h o c y a n i d i n  m a t e r i a l  were  t r e a t e d  w i t h  a m b e r l i t e  
ion e x c h a n g e  res in  I R - 4 5 ( O H )  to  r e m o v e  excess 
ca t ions .  I t  was  t h e n  s p o t t e d  o n  W h a t m a n  No. 1 p a p e r  
t o g e t h e r  w i t h  s t a n d a r d  suga r  m a r k e r s  of glucose, galac-  
tose,  xylose,  r h a m n o s e  a n d  a rab inose .  Ani l ine  h y d r o g e n  
p h t h a l a t e  was  u sed  as  a s p r a y  r e a g e n t  ~. T h e  c h r o m a t o -  
g r a m s  were  deve loped  in  t h e  2 s o l v e n t  s y s t e m s  B A W  a n d  
B B P W  - n - b u t a n o l - b e n z e n e - p y r i d i n e - w a t e r  (5: 1: 3 : 3  
v /v ) .  O n l y  I s u g a r  s p o t  was  p r o d u c e d  b y  t h e  e x h a u s t i v e  
ac id  h y d r o l y s i s  of t h e  3 a n t h o c y a n i n s ,  a n d  R f  va lues  a n d  
c o - c h r o m a t o g r a p h y  w i t h  a n  a u t h e n t i c  s a m p l e  c o n f i r m e d  
t h a t  t h e  u n k n o w n  s u g a r  was  glucose. T o  d i s t i ngu i s h  be-  
t w e e n  glucose  a n d  galac tose ,  t h e  c h r o m a t o g r a m  i n  BA~V 
was  a l lowed t o  r u n  for  30 h.  

T races  of a r a b i n o s e  were  d e t e c t e d  o n  some c h r o m a t o -  
g r a m s  b u t  t h i s  m a y  h a v e  b e e n  a n  a r t i f a c t  5. 

A spec t r a l  ana lys i s  of t h e  p i g m e n t s  A, B a n d  C is 
s h o w n  in T a b l e  I I I .  M a x i m a  a t  328 n m  ind i ca t e  t h a t  t h e  
3 p i g m e n t s  a re  acy la t ed .  T h e  ana lys i s  of p i g m e n t  C is 
o n  p a r t i a l l y  pur i f i ed  ma te r i a l ,  due  to  t h e  smal l  q u a n t i t y  
of t h i s  p i g m e n t  ava i l ab l e  a t  t h e  p r e s e n t  t ime .  A c y l a t i o n  
was c o n f i r m e d  b y  a mi ld  a lka l ine  hydro lys i s  of t h e  t o t a l  
D .  a la ta  p i g m e n t s .  Th i s  p r o d u c e d  2 new p i g m e n t s ,  D a n d  
E,  a n d  a n  acid,  whose  Rf  va lues  in  va r ious  so lven t s  were  
iden t i ca l  w i t h  t hose  of ferul ic  acid.  T he  spec t r a l  d a t a  for  
t h e  m a i n  d e a c y l a t e d  p i g m e n t  D is i nc luded  in  T a b l e  I I I .  
T h e  E440/E,,~x ra t ios  c o r r e s p o n d  closely to  t h e  d a t a  of 
HARBORNE for  3-glycosides n. 

Ady la t i~n  was  also i n d i c a t e d  b y  t h e  p r o d u c t i o n  of  
ferul ic  ac id  a n d  f luo rescen t  c o m p o u n d s  r e s e m b l i n g  
a c y l a t e d  suga r s  7 as  t he  r e su l t  of a p a r t i a l  ac id  hyd ro lys i s  
of t h e  a c y l a t e d  p i g m e n t s .  T h e  pa r t i a l  ac id  hyd ro lys i s  of 
t h e  m a i n  d e a c y l a t e d  p i g m e n t  D p roduces  on ly  1 in te r -  
m e d i a t e  g lycos ide  Which was shown,  b y  c o - c h r o m a t o -  
g r a p h y  a n d  spec t r a l  c o m p a r i s o n  w i t h  a n  a u t h e n t i c  sample ,  
to  be  cy-3-glucoside.  Glucose  a n d  a d i sacchar ide ,  w h i c h  

s e p a r a t e d  f rom cel lobiose a n d  sophorose  b u t  w h i c h  h a d  
R f  va lues  s imi la r  to  those  of gent iobiose ,  were  also pro-  
duced  d u r i n g  t he  pa r t i a l  acid hydro lys i s  of t h e  d e a c y l a t e d  
p i g m e n t  D. The re fo re  a l t h o u g h  D has  va lues  s imi la r  to  
b o t h  cy-3, 5-diglucoside a n d  cy-3-gen t iob ios ide  in c e r t a i n  
so lvents ,  t h e  absence  of cy-5-glucoside d u r i n g  p a r t i a l  acid 
hydro lys i s  a n d  t h e  spec t r a l  d a t a  of D sugges t  t h a t  i t  is 
cy-3-gent iobios ide .  Cy-5-glucoside  was  r ead i ly  o b t a i n e d  
d u r i n g  t h e  p a r t i a l  ac id  hydro lys i s  of  cy-3, 5-diglucoside 
wh ich  was p e r f o r m e d  a t  t h e  s ame  t ime.  C h r o m a t o g r a p h i c  
d a t a  for  p i g m e n t s  A, ]3, C, D a n d  E are  s h o w n  in  T a b l e  I V  
t o g e t h e r  w i t h  t he  d a t a  for  re fe rence  c o m p o u n d s .  

T h e  f luo rescen t  c o m p o u n d s  s h o w n  in  T a b l e  V were  
r ead i ly  p r o d u c e d  d u r i n g  t h e  p a r t i a l  ac id  h y d r o l y s i s  of  
p i g m e n t  ]3 in  1 %  HC1, b u t  t h e y  were  v e r y  s lowly pro-  
duced  durin'g~ a s imi la r  hyd ro lys i s  of p i g m e n t  A w h i c h  
was  n o t  ful ly  h y d r o l y s e d  a f t e r  45 rain.  Feru l ic  acid was  
t h e  on ly  def in i te  f luo rescen t  c o m p o u n d  p r o d u c e d  d u r i n g  
t h e  p a r t i a l  acid hydro lys i s  of p i g m e n t  C. 

T h e  pur i f i ed  t o t a l  a cy l a t ed  p i g m e n t s  were  ox id ized  
w i t h  H~O 2 in m e t h a n o l i c  so lu t ion  us ing  t h e  p r o c e d u r e  
deve loped  b y  CHANDLER a n d  HARPER 8. Th i s  p roduced  2 
f luorescen t  c o m p o u n d s  of tZf va lues  0.21 a n d  0.62 in  
B A W ,  b u t  i t  h a s  n o t  y e t  b e e n  poss ib le  to  i so la te  a suffi-  
c i en t  q u a n t i t y  of e i t he r  c o m p o u n d  for  s t r u c t u r a l  analys is .  

Table III. Spectral analysis 

Pig- ,~max in MeOH-HC1 nm Ratios as % 
merit E4~o[Eraax E32slEma x 

A 278 328 531 28 67 
B 278 328 530 29 120 
C 278 328 530 29? 125? 
D 280 525 29 

Table I .  Chromatographic analysis of the anthocyanidin in D. alata 
with reference compounds 

Antho- Rf values in a 
cyanidin 

Bu/HCI Forestal Formic/HC1 BAW 

Petunidin 0,49 0.43 0.16 0.50 
Pelargonidin 0.83 0.63 - 0.80 
Cyanidin 0.75 0.45 0.17 0.68 
Malvidin 0.61 0.55 - 0.53 
Anthocyanidin 0.75 0.45 0.17 0.67 
of D. alata 

a Solvent abbreviations at the bottom of Table IV. 

Table II. Sugar identification 

Sugar Rf values in 

BAW BBPW 

Glucose 0.10 0.28 
Galactose 0.08 0.25 
Arabinose 0,16 0.35 
Rhamnose 0,30 0.50 
Unknown 0.10 0.28 

Table V. Fluorescent compounds produced during the partial acid 
hydrolysis of D. alata pigments 

Corn- RI values in Colour in 
pound BAW 1% HC1 UV-light + NH s 

A 0.23 0.48 blue green 
0.46 0.36 
0.64 
0.78 0.22 blue turquoise 

B 0.12 ? 0.48 
0.23 0.36 blue green 
0.46 0.31 ? 
0.64 
0.78 0.22 blue turquoise 

Ferulic acid 0.78 0.22 blue turquoise 

4 S. M. PARTRIDGE, Nature 764, 443 (1949). 
n j .  B. HARBORNE and H. S. A. SHERRATT, Experientia 13, 486 

(1957). 
e j .  B. HARBORNE, Biochem, J. 78, 298 (1961). 
7 j .  B. HARBORNE, Phytochemistry 3, 151 (1964). 
s t3. V. CHANDLER and K. A. HARPER, Aust. J. Chem. 7d, 586 (1961). 
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Table IV. Properties of the anthocyanins of D. alata and reference compounds 
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Pigment Rf values in Products of Products of • 
BAW Bu HC1 1% HC1 alkaline hydrolysis partial hydrolysis 

A 0.23 0.29 0.08 D, Ferulic acid D, cy-3-glucoside 
B 0.18 - 0.13 E, Ferulic acid E, D, A, cy-3-glueoside 
C 0.10 0.20 0.18 E, Ferulie acid E, D, t3, A, cy-3-glucoside 
D 0.19 0.11 0.14 - cy-3-glucoside 
E 0.06 0.04 0.60 - D, cy-3-glucoside 
cy-3-glucoside 0.28 0.20 0.07 - - 
cy-3-sophoroside 0.19 0.17 0.40 - cy-3-glucoside 
[ Loganberry] 
cy-3-cellobioside 0.25 0.40 - cy-3-glucoside 
[ Red poppy] 
cy-3-triglycoside 0.23 0.21 0.60 cy-3-glucoside 
[ Loganberry] 
cy-3-gentiobioside b 0.20 - 0.14 cy-3-glucoside 
[ Primula sinensis 
cy-3, 5-diglucosidc 0.20 0.08 0.16 cy-5-glucoside 

cy-3-glucoside 

a The fluorescent compounds obtained during partial hydrolysis are shown in Table V. b Published data. Solvent abbreviations: Bu HCI: 
butanol - 2 NHC1 (1 : 1 vlv top layer). The paper was equilibrated with the lower aqueous phase for 24 h before use. 1% HC1: 12 N HCl-water 

(97: 3 v/v). Forestal: water-acetic acid-cone. HC1 (10 : 30: 3 v]v). Formic]HC1: Formic acid-12 N HCl-water (5: 2: 3 v/v). 

h s imi la r  HzO 2 o x i d a t i o n  of t h e  d e a c y l a t e d  p i g m e n t  D 
p r o d u c e d  a d i s accha r ide  w i t h  R f  va lues  s imi la r  to  t hose  
of gen t iob iose  9 

Rdsumd. Trois  a r t h o c y a n i d i n e s  acyl6es  o n t  6t6 e x t r a i t s  
de  t u b e r c u l e s  d ' u n e  va r i6 t6  de  Dios¢orea alaga L. des  
Ant i l les .  Tous  3 s o r t  des  glycosides  de  la  c y a n i d i n e :  le 
p i g m e n t  p r i n c i p a l  e s t  l a  cyan id ine -3 -gen t iob ios ide  acyl6e 
d ' a c ide  fe r ru l ique ;  les 2 a u t r e s  p i g m e n t s  seconda i res  s o r t  

s emblab l e s  
fer ru l ique .  

a u x  cyan id ine-3-g lycos ides  acyl6es d ' a c ide  

M. P. IMBERT a n d  C. SEAFORTH 

Univers i ty  o] /he Wes t  Ind ies ,  Tr in idad ,  15 October 7967. 
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C o n c e r n i n g  A m i n o  A c i d s  in  H u m a n  Sa l i va  

I n  our  sea rch  for  a s imple,  y e t  sens i t ive  b iochemica l  
a s s a y  w h i c h  m i g h t  ref lect  t h e  a c t i v i t y  of t h e  py r idox ine -  
d e p e n d e n t  e n z y m e  g l u t a m i c  d e c a r b o x y l a s e  in  m a n ,  we 
a t t e m p t e d  to  e s t i m a t e  one  of i t s  end  p roduc t s ,  y -amino-  
b u t y r i c  acid (GABA),  in  a n u m b e r  of r ead i ly  ava i l ab l e  
b o d y  fluids, i nc lud ing  sal iva ,  in  w h i c h  i t  h a d  a l legedly  
b e e n  f o u n d  1-4. S t a n d a r d  b i d i m e n s i o n a l  p a p e r  c h r o m a t o -  
g r a p h y  of f resh ly  e x p e c t o r a t e d  sa l iva  r evea led  a spo t  
w h i c h  seemed  to  c o r r e s p o n d  to  G A B A .  More  ca re fu l  t ech-  
n iques ,  howeve r ,  h a v e  r evea l ed  t h a t  sa l iva  does  n o t  con-  
r a i n  a n y  d e t e c t a b l e  G A B A  a n d  t h a t  t h e  c o m p o u n d  iden t i -  
f ied as  s u c h  in  o t h e r  l abo r a t o r i e s  m o s t  l ike ly  r e p r e s e n t s  
¢%aminovaleric ac id  (DAVA).  T h i s  h a d  b e e n  suspec t ed  b y  
o t h e r  i n v e s t i g a t o r s  ~, 6. 

Sa l iva  was  e x p e c t o r a t e d  i n t o  a c lean  b e a k e r  a f t e r  t h e  
m o u t h  h a d  b e e n  r in sed  severa l  t i m e s  w i t h  p l a in  t a p  wa te r .  
A p o r t i o n  of t h e  s amples  was  i m m e d i a t e l y  t r e a t e d  w i t h  a n  
e q u a l  v o l u m e  of 9 5 %  e t h a n o l  a n d  1 ml  a l i quo t s  were  used  
for  a b i d i m e n s i o n a l  p a p e r  c h r o m a t o g r a p h i c  s epa r a t i on .  A 
second  p o r t i o n  of t h e  u n t r e a t e d  s a m p l e  was  k e p t  a t  r o o m  
t e m p e r a t u r e  for  2 days  a n d  s u b s e q u e n t l y  t r e a t e d  w i t h  95% 
e t h a n o l  a n d  c h r o m a t o g r a p h e d  in  t h e  same  m a n n e r .  T h e  
f i r s t  s e p a r a t i o n  cons i s t ed  of h i g h  vo l t age  e lec t rophores i s  
(3500 V, 260 mA)  in  a n  8% formic  ac id  buf fe r  (pH 1.6) for 

45 min .  Th i s  was  fol lowed b y  a s c e n d i n g  c h r o m a t o g r a p h y  
in a b u t a n o l  acet ic  ac id  w a t e r  (12: 3 : 5) so lven t .  T h e  a m i n o  
acids were  s t a i n e d  w i t h  0.2 % n i n h y d r i n .  T h e  t h i r d  p o r t i o n  
of t h e  o r ig ina l  s amples  was  dep ro t e in i zed  w i t h  solid sulfo- 
sal icylic acid a n d  3 ml  a l iquo t s  were  s u b s e q u e n t l y  app l i ed  
to  a T e c h n i c o n  a m i n o  acid  a n a l y z e r  7 (50 cm sphe r ix  x x  
8-60-0 ion e x c h a n g e  co lumn) .  

T h e  a m i n o  acid  w h i c h  h a d  b e e n  t h o u g h t  to  r e p r e s e n t  
G A B A  h a d  t h e  c h r o m a t o g r a p h i c  p rope r t i e s  of DAVA,  a n  
a m i n o  acid  c o n t a i n i n g  a n  a d d i t i o n a l  m e t h y l  group.  N o n e  
of t h e  s a l iva  s amples  c o n t a i n e d  a n y  d e t e c t a b l e  G A B A ,  
e i t h e r  b y  b i d i m e n s i o n a l  p a p e r  c h r o m a t o g r a p h y  or  b y  ion-  
e x c h a n g e  c h r o m a t o g r a p h y .  I n  t h e  b u t a n o l  acet ic  ac id  
w a t e r  s o l v e n t  sys t em,  a s t a n d a r d  so lu t ion  of D A V A  h a d  
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