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Azione del G.T.P., dell'~-chetoglutarato e delI'A.T.P, sui sistemi 
enzimatici ossidasici dei grassi (legato di eavia). I valori sono espressi 
in ptM di OJi00 mg di preparato enzinmtico secco. Tempo di prova 

20 min 

A = y.M di O, consumate globahnente dal sistema enzimatieo per 
ossidare l'acido caprilico. 

B = [/.M di O a eonsumate per la sola formazione di aeido acetacetico. 

Condizioni sperimentali 

Attivatore 

G.T.P. (10 tzM) 9,80 7,10 
~-chctoglutarato 10,20 8,00 
A.T.P, (.10 ~tM) 2,00 1,60 
A.T.P. ( 65 izM) 10,80 9,60 
A,T. P, + succinato 
(65 IxM A.T.P,)* 10,34 7,80 

Atimentazionc I I)igiuno 
normale t da P20 h 

A B A 1/ 

8,78 7,95 
9,02 7,89 

0 0 
6,60 5,98 

6,00 3,36 

* 10 y.M di A.T.P. aggiunte direttamente al sistema enzimatieo 
+ 55 [/.M sintetizzate tramite l'ossidazione fosforilante deI suceinato. 

dente  a quella che si forma teor icamente  duran te  il pro- 
cesso di ossidazione dell 'cc-chctoglutarato calcolando 
P]O = 1) a t t i v a  l 'ossidazione degli acidi grassi con la 
stessa intensi th del l '~-chetoglutarato .  Invece  I 'A.T.P. ,  
aggiunto  alla stessa concentrazione di 10 ~M,  a t t i v a  il 
s is tema enzimat ico assai meno  intensamente .  

Si pot rebbe  prospet tare  che il G.T.P.  abbia  agi to  t ra -  
mi te  t 'A.T.P,  che avrcbbe  po tu to  sintet izzarsi ,  per  azione 
di una transfosforilasi,  secondo la seguente  reazione:  

G.T,P.+A.I) .P.  ~ - - - -~  G.D.P,+A.T.P.  (3) 

e c h e l a  pih intensa azione del G.T,P, ,  in confronto di 
quel la  delI 'A.T.P. ,  sia d o v u t a  al fa t to  che I 'A.T.P.  v iene  
s in te t izzato  g rada tamen te  dal  G.T.P.  e quindi  po t rebbe  
risentire in minor  misura  delle a t t iv i th  fosfatasiche. Ci 
sembra  per6 che ques t ' u l t ima  ipotesi possa essere esclusa 
perch6 lo stesso fenomeno avrebbe  dovu to  verificarsi  an-  
t h e  quando  si impiega come a t t i va to re  succinato o fuma-  
ra to  i quali ,  come si 6 gi/i de t to  in a l t ra  nota  t, agiscono 
pure  s intet izzando g rada t amen te  A.T.P.  t r ami te  il pro- 
cesso della fosforilazione ossidativa.  

Che il G.T.P.  e I ' , , -chetoglutarato agiseano indipenden-  
t emente  dalI 'A.T.P.  6 confermato  anche dal  fa t to  t he  l ' in- 
tensith di azione dei sistemi enzimat ic i  prepara t i  da  fegati  
di ea r le  a digiuno da  120 h r imane p ra t i camcn tc  inwtr ia ta  
quando  l ' a t t iva to rc  6 rapprcscnta to  dall '~¢-chctoglutarato 
o dal  G.T.P. ,  invccc 5 in tenscmcntc  d iminui ta  q u a n d o  
l ' a t t i va to rc  5 rappresenta to  da l l 'A.T.P ,  o daI succinato  
pifi A.T.P.  

In  dcf ini t iva  si pub concludcrc chc, impicgando legato  
di cavb% il G.T.P.  c l '~-chctoglutara to  a t t i w m o  il s is tcma 
enzimat ico ossidasico dci grassi con le stessc modali th,  cd 
ambedue  ind ipendentemente  dal l 'A.T.P.  

M. SACCHETTO e C. R. Ross l  

Istituto di Chimica Biologica, Universit~ di Padova, il 
?6 settembre 1958. 

Summary 

i n  guinea-pig liver, G,T.P.  and ~-ketoglutara te  both  
ac t iva te  enzyme systems of f a t t y  acid oxida t ion  in the 
same way, and bo th  act  independent ly  of A.T.P.  

A m i n o  A c i d s  in  Nopalea coehlnellifera 

The  p lan t  referred to as Opuntia sp. in a p rev ious  com-  
munica t ion  ~ has been ident i f ied as Nopalea cochinelli/era. 
Besides enzymes ,  the  p l an t  has  been e x a m i n e d  for carbo-  
hydra tes ,  organic  acids, and amino  acids. 

The  present  c o m m u n i c a t i o n  is a r epor t  of the  qua l i t a -  
t ive  as well  as q u a n t i t a t i v e  amino  acid m a k e  up  of  the  
phyl loclade  of the  plant .  

Cactus  p lants  have  been analysed  for the i r  t o t a l  n i t ro -  
gen con t en t  by  D u c L o u x 2  for p ro te in  c o n t e n t  b y  BEN- 
JAMIN and OLD 3, and also by  BONSMA and  MAR~ 4. :PIC- 
COLI ~ has es t imated  crude proteins  of some var ie t i es  of 
opuntia. 

The present  s tudy  was unde r t aken  to t h row some more  
l ight on the  n i t rogenous  cons t i tuents  of a cac tus  plant ,  
as such detai led in format ion  is not  ava i lab le  a b o u t  th is  
group of plants.  

Method. Free amino  acids were ident i f ied in the  alco- 
holic ex t rac t s  of the  fresh phyl loc lade  of the  p l an t  b y  
two-dimens iona l  paper  ch romatograph ic  t echn ique  of 
CONSDEN, GORDON, and  MARTIN s, using 80% phenol  for 
the  first deve lopmen t  followed by  PARTRIDGE'S so lven t  ~ 
for the  second deve lopment .  

Besides the  re la t ive  mobil i t ics  of the  amino  acids, appro-  
pr ia te  reagents  were used to conf i rm the presence of dif- 
ferent  amino  acids. 

Fo r  to ta l  amino  acid composi t ion 50 mg of the  dr ied  
de fa t t ed  p lan t  mater ia l  were hydro lysed  wi th  3 cm a of  
6 N hydrochlor ic  acid for 24 h. 

Af t e r  the  remova l  of HC1 in the  usual  manne r ,  t h e  
hydro lysa te  was kept  ove rn igh t  in a dessicator  ove r  K O H  
to r emove  ktst t races of HCI. "['he th in  fi lm was then  t a k e n  
up in distil led water ,  fi l tered and made  up to 5 ml. 

To ta l  ni t rogen in the  hydro lysa te  was e s t i m a t e d  by  
semimicro  Kje ldah l ' s  method .  Some of t he  a m i n o  acids  
were es t imated  by the circular  paper  c h r o m a t o g r a p h i c  
technique  of Gntt  se t  al., and the  remain ing  amino  acids  
wcrc es t ima ted  by buffered paper  c h r o m a t o g r a p h i c  tech-  
n ique as described by  KRISHNAMURTHY and  SWAMI- 
NATIIAN 9 

Results. The following amino acids were identified in 
the  alcoholic ex t r ac t  of the  fresh p lan t  mater ia l .  

1. Leucines,  2. Phenyl -a lan ine ,  3. Valine,  4. Methionine ,  
5. v-amino butyr ic  acid, 6. proline,  7. a-alanine,  8. g lu ta-  
mic acid, 9. threouine,  10. glycine,  11. serine 12. lysine,  
13. cystine.  

Total amino acids. 1 cm 3 of the  hydro lysa te  con ta ined  
0.143 mg of to ta l  ni t rogen.  

Thc  following Tab le  gives the  quan t i t i e s  of ind iv idual  
amino  acids in t00 g of the  dr ied p lan t  mater ia l .  

1 R. W. P. MASTER, Naturwiss. 43, ,i01 (1956). 
E. H. l)vct.oux, Rev. Facultad cienc, quire. Univ. La Plata 6, 

.la (IS:m). 
M, S, lh.:SJAMtN, and A. N. OLD, Agr. Gaz. N. Wales, 50, ~40, 

276 (19:~9). 
a tt. C. BOSSMA and G. S. MARf~, Union S. Africa, Dept. agr. 

Forestry Bull. 236, 71 (19.12). 
G. PlCCOLt, Agr. Colotfiale (Italy) 37, 267 (1943). 

a R. Coum)Es, A. H. GORVON, and A. J. P. MAR'tIN, Biochem. J. 
37, XIlI  (lg.t-i). 

S. M. PARTmDGE and R.G. WESTALL, Biochem. J. 4. °, 238 
(19.18). 

8 I~. V. GIRI, i .  N. II[ADltAKRISHNAN~ and C. S. VAIDYANATtIAN~ 
J, ind. Inst. Sci. 35, 1,15 (1953). 

g K, KRISHNAMURTIIV and M. SWAMINATI[AN, J. Sci. industr. 
Res, [el I~ (5), 7,~ (1955). 
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Amino acid 

Leucines .  . • 
PhenyIatanine 
Tyrosine 
Alanine 
Arginine 
Threonine . . 
Glyeine 
Serine 
Glutamic acid 
Aspartic acid . 
Methionine . 
Valine 

Per 100 g 
of dried material 

• 1.23 
0.41 
traces 
0-67 
1.09 

• 0-220 
0.680 
0.230 
1.010 

• 0.670 
• O.O68 

t r a c e s  

Expressed as g of 
N2/100 g of 

dried material 

0.130 
0-035 

0.105 
0-350 
0.026 
0-127 
0-031 
0.096 
0.070 
0.006 

The  n i t rogen  m e t a b o l i s m  in the  p l a n t  seems to  be low 
as it con ta ins  1.56% to t a l  n i t rogen  on dry  weigh t  basis. 
0.98% n i t rogen  has  been  accoun ted  for b y  e s t ima t ion  of 
amino  acids• His t id ine ,  lysine, and  cysine were found  to 
be only  in t races  and  hence  were  no t  es t imated•  The n u m -  
ber  of free amino  acids in [he  p l a n t  was  prac t ica l ly  t he  
same as the  to ta l  amino  acids excep t  for the  v-amino 
bu ty r i c  acid which  was  de t ec t ed  in t he  free s ta te .  

The author is grateful to Dr. J. W. AIRAN, Principal, Wilson Col- 
lege, Bombay for his guidance. 

R. V~ r. P.  MASTER 

P r e s e n t  Address :  Ha//kine Institute, Parel, Bombay 
(India), September 1t, t958. 

Rdsumd 

L ' e x a m e n  de la Nopalea cochinelliJera pour  en d&ermi -  
ner  la compos i t ion  amino-ac ide  a r~v616 que  le m & a b o -  
l isme de l ' azote  es t  bas.  Sur  1,56% d ' azo te  to ta l  du t issu 
see, la pr6sence de 0,98% a pu 8tre expl iqu6e pa r  la d&er -  
minat ion ,  au m o y e n  de la c h r o m a t o g r a p h i c  sur  papier ,  de 
la quan t i t6  d ' amino-ac ides  qui  y est  con tenue .  

KREBS 4 p roposed  a new t h e o r y  to  cor re la te  t he  varia- 
t ion  in organic  acids and  c a r b o h y d r a t e s  in plants .  

The p l a n t  in the  p r e s e n t  inves t iga t ion  is a spineless 
cac tus  and  has  a close re la t ionsh ip  wi th  Opuntia. I t  has  
been  fair ly worked  ou t  in deta i l  for i ts  organic  acid con- 
ten t ,  c a r b o h y d r a t e  con ten t ,  amino  acid con ten t ,  and  en- 
zyme  s y s t e ms  and  t h e  p re sen t  c o m m u n i c a t i o n  is a r epor t  
of resul ts  r ega rd ing  i ts  c a r b o h y d r a t e s  and  organic  acids. 
a n d  the i r  va r i a t ion  over  a per iod  of 24 h. 

Materials and 31ethods. Qual i t a t ive  e x a m i n a t i o n  of the  
phyl toc lade  of t h e  p l a n t  for organic  acids  was  done  in  the  
alcohol e x t r a c t s  of t he  p lant .  Circular  p a p e r  ch roma to -  
g raph ic  t echn ique  deve loped  by  GIRI a n d  RAO ~ was  used 
to  iden t i fy  organic  acids;  pen tano l - fo rmic  acid as the  de- 
ve loping solvent ,  and  b romopheno l  blue, ammonica l  sil- 
ve r  n i t ra te ,  and  a m m o n i u m - v a n a d a t e  as the  s p r a y  rea- 
gen ts  6. Sugars  were ident i f ied  in alcoholic ex t r ac t s  b y  the  
same t echn ique  using bu tano l ;  acet ic  acid;  w a t e r  = 4 : 1 : 57 
for d e v e l o p m e n t  of c h r o ma t o g r a ms ,  and  an i l ine-hydrogen  
p h t h a l a t e  s, an i l ine -d ipheny lamine  phosphor i c  acid, ~- 
n a p h t h y l a m i n e p h o s p h o r i c  acid, and  t r i pheny l  t e t razo l ium 
chlor ide as sp ray  reagents  L T i t r a t ab le  ac id i ty  of t he  p lan t  
was  d e t e r m i n e d  by  the  m e t h o d  of THOMAS and  BEEVERS ~0. 
5'0 g of t he  f resh phyl loclade  t issue was sliced before 
p lung ing  i t  in to  100 ml of boil ing water .  Boiling was  con- 
t i n u e d  for 20 rain and  af ter  cooling i t  was  t i t r a t e d  agains t  
0-1 N N a O H  using a few drops  of p h e n o l p h t h a l e i n  as 
indicator .  The t i t r a t ab l e  acid n u m b e r  (T.A.N.) was  ex- 
pressed as t he  n u m b e r  of ml  of 0-1 N NaOt-I r equ i red  to 
neut ra l ize  t he  acid c o n t e n t  in t he  boiled res idue and  liquid 
or ig ina t ing  ~rom 100 g of t he  t resh  t issue.  

Re d u c i n g  and  to t a l  sugars  were e s t i m a t e d  in t he  alco- 
holic e x t r a c t s  of the  p l a n t  b y  t h e  m e t h o d  of SOMOGYI l l  

These  s tudies  were  carr ied ou t  over  a per iod  of 24 h in 
J a n u a r y  1957 in Bo mb a y .  

Results. The  following organic  acids were found  to  be 
p re sen t  in the  p lan t ;  malic  acid, c i t r ic  acid,  and  t races  of 
oxalic acid. Sugars-f ructose ,  glucose, sucrose,  maltose,  
and  t races  of raffinose.  

The following Table  gives t he  var ia t ion  of organic  acids 
dur ing  24 h of a day.  

O r g a n i c  A c i d  a n d  C a r b o h y d r a t e  M e t a b o l i s m  

i n  Nopalea cochinell i fera 

The occurrence  of organic  acids and  c a r b o h y d r a t e s  in 
chlorophyl lous  t i ssues  of p lan t s  and  the i r  i n t e rconver t i -  
bi l i ty  is a well e s tab l i shed  fact .  BENNET-CLARK 1 in his  
review of l i t e ra ture  on th is  subjec t ,  emphas i zed  t h a t  suc- 
cu len t  p l an t s  exh ib i t  d~urnal f luc tua t ions  in t he  acid con-  
t e n t  of the i r  ch lorophyl lous  t issues and  t h e r e b y  exh ib i t  
a special  t y p e  of me tabo l i sm.  He  inc luded  p l an t s  be long-  
ing to  Crassulaceae, Cactaceae, Liliaceae, as examples  of 
th is  t y p e  of metabo l i sm.  P l a n t s  be longing  to  these  fa- 
milies accumula te  organic  acids in the i r  ch lorophyl lous  
t issues in da rk  and  lose t h e m  on  i l luminat ion• "WARnURG 2 
indica ted  the  possibi l i ty  of th is  t y p e  of m e t a b o l i s m  in  
p lan ts  belonging to o the r  families also, possess ing s t rong  
cuticle. 

WOLF 3 observed  a reciprocal  re la t ionsh ip  b e t w e e n  or- 
ganic acids and  c a r b o h y d r a t e s  in c rassu lacean  p lan ts .  

1 T. A. BENNET-CLARK, New Phyt. 1, 37; Z, 128; 3, 197 (1933). 
2 O. W2.RBURG, Unters. bot. Inst. Tfibingen 2, 57 (1886). 
a j .  WOLF, Planta 15, 572 (1931); Z6, 516 (1937); 28, 60 (1938); 

29,314 (1939). 

Table I 

Winter 
January 
Bombay 

Time 

8-0 A.M. 
12"0 noon 
4-0 P.M. 
8-0 P.M. 

12-0 m i d n i g h t  
4-0 A•M. t 

J 

Tempe- 
rature ° C 

21 
28 
27"5 
26"0 
22"0 
22"0 

I 
Malic Citric Oxalic I 

/ Acid Acid Acid 

+ + + +  
+ + +  

+ 
+ 
+ +  

+ + +  

+ +  
+ 
+ 
+ 
+ 

47+ 

m 

m 

+ 47 + 47 = very prominent; + + + = prominent; 
47 47 = moderate; -b ~ present; - = traces. 
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