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Azione del G.T.P., dell’z-chetoglutarato ¢ dellAT.P. sui sistemi

enzimatici ossidasici dei grassi (fegato di cavia), I valori sono espressi

in Al di Qyf100 myg di preparato enzimatico secco. Tempo di prova
20 min

A = pM di O, consumate globalmente dal sistema enzimatico per
ossidare 'acido caprilico.

B = M di O, consumate per la sola formazione di acido acetacetico.

Condizioni sperimentali

Alimentazione Digiuno

Attivatore normale da 120 h

A B A B
G.T.P. (10 pA) 9,80 7,10 | 8,78 | 7,95
a-chetoglutarato 10,201 8,00 | 9,02 | 7,89

ATP. (-10 pM) 2,00| 1,60 0 0
AT.P. (65 uM) 10,80] 9,60 | 6,60 [ 5,98

A.T.P. +succinato

(05 pM AT.P.)* . 10,34 7,80 | 6,00} 3,36

* 10 pf di AT.P. aggiunte direttamente al sistema enzimatico
+ 55 A sintetizzate tramite I'ossidazione fosforilante del succinato.

dente a quella che si forma teoricamente durante il pro-
cesso di ossidazione dell’a-chetoglutarato calcolando
P/O = 1) attiva l'ossidazione degli acidi grassi con la
stessa intensitd dell'z-chetoglutarato., Invece U'AT.P.,
aggiunto alla stessa concentrazione di 10 pM, attiva il
sistema enzimatico assai meno intensamente,

Si potrebbe prospettare che il G, T.P. abbia agito tra-
mite I'A.T.P. che avrebbe potuto sintetizzarsi, per azione
di una transfosforilasi, secondo la seguente reazione:

GT.P.+ADP. T GD.LP+ATD (3)

e che la piit intensa azione del G.T.P., in confronto di
quella dell’A.T.P., sia dovuta al fatto che I'A.T.P. viene
sintetizzato gradatamente dal G.T.P. ¢ quindi potrebbe
risentire in minor misura delle attivitd fosfatasiche. Ci
sembra perd che quest’ultima ipotesi possa essere esclusa
perché lo stesso fenomeno avrebbe dovuto verificarsi an-
che quando si impiega come attivatore succinato o fuma-
rato i quali, come si ¢ gid detto in altra nota?, agiscono
purc sintetizzando gradatamente A.T.P. tramite il pro-
cesso della fosforilazione ossidativa.

Che il G.T.P. e 'a-chetoglutarato agiscano indipenden-
temente dall’A.T.P. ¢ confermato anche dal fatto che l'in-
tensitd di azione dei sistemi enzimatici preparati da fegati
di cavie a digiuno da 120 h rimane praticamente invariata
quando 'attivatore ¢ rappresentato dall'a-chetoglutarato
o dal G.T.P,, invece ¢ intensemente diminuita quando
Pattivatore & rappresentato dall’A.T.P. o dal succinato
pit AT.P.

In definitiva si pud concludere che, impiegando fegato
di cavia, il G.T.P. e 'a-chetoglutarato attivano il sistema
enzimatico ossidasico dei grassi con le stesse modalitd, ed
ambedue indipendentemente dall’A.T.P,

M. Saccuerro ¢ C. R. Rosst

Istituto di Chimica Biologica, Universita di Padova, il
16 setlembre 1958.

Summary

In guinea-pig liver, G.T.P. and a-kctoglutarate both
activate enzyme systems of fatty acid oxidation in the
same way, and both act independently of A.T.P.
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Amino Acids in Noepalea cochinellifera

The plant referred to as Opuntia sp. in a previous com-
munication! has been identified as Nopalea cochinellifera.
Besides enzymes, the plant has been examined for carbo-
hydrates, organic acids, and amino acids.

The present communication is a report of the qualita-
tive as well as quantitative amino acid make up of the
phylloclade of the plant.

Cactus plants have been analysed for their total nitro-
gen content by Ducroux?, for protein content by Ben-
Jamiy and OLp3, and also by Bonsma and Mar£4, Pic-
coL1® has estimated crude proteins of some varieties of
Opuntia.

The present study was undertaken to throw some more
light on the nitrogenous constituents of a cactus plant,
as such detailed information is not available about this
group of plants.

Method. Free amino acids were identified in the alco-
holic extracts of the {resh phylloclade of the plant by
two-dimensional paper chromatographic technique of
ConspEeN, Gorpon, and MarTINg, using 80% phenol for
the first development followed by PARTRIDGE's solvent?
for the second development.

Besides the relative mobilities of the amino acids, appro-
priate reagents were used to confirm the presence of dif-
ferent amino acids.

For total amino acid composition 50 mg of the dried
defatted plant material were hydrolysed with 3 cm?® of
6 N hydrochloric acid for 24 h.

After the removal of HCl in the usual manner, the
hydrolysate was kept overnight in a dessicator over KOH
to remove last traces of HCL The thin film was then taken
up in distilled water, filtered and made up to 5 ml,

Total nitrogen in the hydrolysate was estimated by
semimicro Kjeldahl’s method. Some of the amino acids
were estimated by the circular paper chromatographic
technique of Giri® ¢ al., and the remaining amino acids
were estimated by buffered paper chromatographic tech-
nique as described by KrisaNamurtHY and Swawmi-
NATHANY,

Results. The following amino acids were identified in
the alcoholic extract of the fresh plant material,

1. Leucines, 2. Phenyl-alanine, 3. Valine, 4. Methionine,
5. r-amino butyric acid, 6. proline, 7. «-alanine, 8. gluta-
mic acid, 9. threonine, 10, glycine, 11. serine 12. lysine,
13, cystine.

Total amino acids. 1 cm? of the hydrolysate contained
0-143 mg of total nitrogen.

The following Table gives the quantities of individual
amino acids in 100 g of the dried plant material.
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Expressed as g of
Amino acid P.er 100 g R I1)\T:,/10() g ofg
of dried material R .
dried material
Leucines . 1-23 0130
Phenylalanine 041 0-035
Tyrosine . traces —
Alanine 0-67 0-105
Arginine . 1-09 0-350
Threonine . 0-220 0-026
Glycine 0-680 0-127
Serine . 0-230 0-031
Glutamic acid 1-010 0-096
Aspartic acid . 0-670 0:070
Methionine 0-068 0-006
Valine . traces —_

The nitrogen metabolism in the plant seems to be low
as it contains 1-56%, total nitrogen on dry weight basis.
0-989, nitrogen has been accounted for by estimation of
amino acids. Histidine, lysine, and cysine were found to
be only in traces and hence were not estimated. The num-
ber of free amino acids in the plant was practically the
same as the total amino acids except for the r-amino
butyric acid which was detected in the free state.

The author is grateful to Dr. J. W, A1ran, Principal, Wilson Col-
lege, Bombay for his guidance.

R. W. P. MASTER

Present Address: Haffkine Institute, Parel, Bowmbay
(India), Septembey 17, 1958.

Résumé

L’examen de la Nopalea cochinellifera pour en détermi-
ner la composition amino-acide a révélé que le métabo-
lisme de l'azote cst bas. Sur 1,569%, d’azote total du tissu
sec, la présence de 0,989, a pu étre expliquée par la déter-
mination, au moyen de la chromatographie sur papier, de
la quantité d’amino-acides qui y est contenue.

Organic Acid and Carbohydrate Metabolism
in Nopalea cochinellifera

The occurrence of organic acids and carbohydrates in
chlorophyllous tissues of plants and their interconverti-
bility is a well established fact. Benner-CLARK]!, in his
review of literature on this subject, emphasized that suc-
culent plants exhibit diurnal fluctuations in the acid con-
tent of their chlorophyllous tissues and thereby exhibit
a special type of metabolism. He included plants belong-
ing to Crassulaceae, Cactaceae, Liliaceae, as examples of
this type of metabolism. Plants belonging to these fa-
milies accumulate organic acids in their chlorophyllous
tissues in dark and lose them on illumination. WARBURG?
indicated the possibility of this type of metabolism in
plants belonging to other families also, possessing strong
cuticle.

WoLr? observed a reciprocal relationship between or-
ganic acids and carbohydrates in crassulacean plants.
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Kress* proposed a new theory to correlate the varia-
tion in organic acids and carbohydrates in plants.

The plant in the present investigation is a spineless
cactus and has a close relationship with Opuntia. It has
been fairly worked out in detail for its organic acid con-
tent, carbohydrate content, amino acid content, and en-
zyme systems and the present communication is a report
of results regarding its carbohydrates and organic acids.
and their variation over a period of 24 h.

Materials and Methods. Qualitative examination of the
phylloclade of the plant for organic acids was done in the
alcohol extracts of the plant. Circular paper chromato-
graphic technique developed by Giri and Rao® was used
to identify organic acids; pentanol-formic acid as the de-
veloping solvent, and bromophenol blue, ammonical sil-
ver nitrate, and ammonium-vanadate as the spray rea-
gents$. Sugars were identified in alcoholic extracts by the
same technique using butanol; acetic acid ; water =4:1:57
for development of chromatograms, and aniline-hydrogen
phthalate8, aniline-diphenylamine phosphoric acid, a-
naphthylaminephosphoric acid, and triphenyl tetrazolium
chloride as spray reagents®. Titratable acidity of the plant
was determined by the method of THoMAs and BEEVERS!®,
5:0g of the fresh phylloclade tissue was sliced before
plunging it into 100ml of boiling water. Boiling was con-
tinued for 20min and after cooling it was titrated against
0-1 N NaOH using a few drops of phenolphthalein as
indicator., The titratable acid number (T.A.N.}) was ex-
pressed as the number of ml of 0-1 N NaOH required to
neutralize the acid content in the boiled residue and liquid
originating from 100 g of the fresh tissue.

Reducing and total sugars were estimated in the alco-
holic extracts of the plant by the method of Somocyril.

These studies were carried out over a period of 24 h in
January 1957 in Bombay.

Results. The following organic acids were found to be
present in the plant; malic acid, citric acid, and traces of
oxalic acid. Sugars-fructose, glucose, sucrose, maltose,
and traces of raffinose.

The following Table gives the variation of organic acids
during 24 h of a day.

Table I
Winter - Termpe- Malic | Citric | Oxalic
January lime rature °C Acid Acid | Acid
Bombay
80 AM. 21 ++++] ++ —
12-0 noon 28 + 4+ + 1 —
4-0 P.M. 27-5 + +1 =
8-0 P.M. 26-0 + + —
12-0 midnight 229 ++ + -
40 AM. 220 | 4|+t | —

+ 4+ + + = very prominent; -+ -+ -+ = prominent;
+ + = moderate; -+ = present; — = traces.
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