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Abstract-Using a radioactive assay for the determination of carnitine, the amount in pea cotyledons 
was shown to vary with age. 

INTRODU~ION Table 1. Carnitine content of germinating pea cotyledons 

Carnitine has been detected in a variety of mam- 
malian tissues (see review by Fritz [l]) and its 
presence in plants is known [2]. Carnitine has 
been detected in tissue extracts using a spectro- 
photometric assay based on the reaction 

hr Carnitine content 
germinated nmol per g fr wt nmol per g dry wt 

0 1.0 2.1 
24 6.0 14.0 
48 3.9 9.4 
12 3.6 9.1 

L-carnitine + acetyl - CoA-+ 

acetyl-L-carnitine + CoA SH 

which is catalyzed by fhe enzyme carnitine acetyl 
transferase (EC 2.3.1.7.). Reduced coenzyme A 
formed in this reaction has been estimated by the 
reaction of the -SH group of reduced CoA with 
5,5’-dithiobis-2-nitrobenzoic acid or else by enzy- 
mic methods [3,4]. However, it is possible that 
extracts of tissue contain SH-groups which inter- 
fere with the determination of reduced CoA. A 
method first described by Cederblad and Lind- 
stedt [S], in which the acetyl-L-carnitine formed 
in the reaction was measured, was therefore 
adapted to determine the L-carnitine content of 
germinating peas. 

RESULTS AND DISCUSSJON 

Preliminary experiments established the con- 
centration of carnitine-0-acetyltransferase to be 
used in assays for L-carnitine and also the opti- 
mum time of incubation. A calibration curve was 
prepared using known concentrations of carnitine 
in the incubation mixtures. This curve was linear 

for concentrations of L-carnitine from 0.25 to 

2 nmol. The carnitine content of dry pea seeds 
(0 hr germination) was low in comparison to the 
content in cotyledons of germinated peas (Table 
1) In the 24 hr following the soaking of peas in 
water, there was an increase in the carnitine con- 
tent. This might be due to an increased synthesis 
of carnitine following imbibition or it is possible 
that carnitine might be released from a bound 
form during this period. In 48 hr and 72 hr pea 
cotyledons the carnitine content decreased. Thus, 
if carnitine is involved in transfer of fatty acyl- 
groups across, for example, mitochondrial mem- 
branes, as has been suggested for various mam- 
malian mitochondria, then it might appear that 
such an involvement is at its maximum when 
stored fat reserves in the pea cotyledon are being 
utilized in the initial stages of germination. 

EXPERIMENTAL 

Acetyl-coenzyme A (Na salt) and carnitine acetyl transferase 
was purchased from Sigma. Acetyl-( I-‘%Z)-coenzyme A and 
L-carnitine were purchased commercially. 

Pea seeds (Pisum sativum var. Alaska) were soaked under 
running Hz0 for 12 hr and germinated on moist blotting 
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paper tn the dark at ‘5 The period of germination was mea- 
surcd from the commencement of soaking. 

Prc~~~~tior~ ~~‘EsII.u~I. About log fr wt of cotyledons from 
which the tcstas and radicles had been removed were ground 
in a pestle and mortar with 50ml H,O and a little acid- 
trashed sand. In the preparation of extract from ungerminated 
peas the dry seeds u-ere first ground in a mill before sub- 
sequent extraction as before in a mortar. SOmI I M HCIO, 
was then added to the mixture. which was ground further. 
Finally the slurry was made SO?,, with respect to EtOH and 
ncutr-alized with KOH. The suspension was stood at 0“ for 
I hr and the ppt removed hy liltration. The filtrate was cvapor- 

atcd to dryness at 35 an d the residue dissolved in H1O to 
give a final vol. of 4ml. To express the resuits on both fr. 
R t and dry v+t basis. IO batches of seeds (5 g each) were im- 
bibed and germinated for the appropriate period. Values for 
0 hr pea seeds were obtained by imbibing air-dry seeds in 
loo CuSO, for 14hr. The CuSO, prevents germination but 
allows imbibition. The seeds were dried to constant wt at 110’. 
Fresh wt dr> wt ratios were found and the amount of carnitine 
per g fr M t and per g dry \1 t calculated. 

Inc~lhtrliort rnerli~r. The incubation medtum contained, in 
a final vol of 0.5ml; Pi buffer. pH 6.8, 100mM; EDTA. Na 
salt. I mM; acetyl-CoA-(l-‘4C). 25nCi. 3.86 nmol: acctyl- 
CoA, 20b~M; 0.1 ml cotyledon extract or standard carnitine 
soln. The reaction was started by adding 0.1 ml carnitine-O- 
acetyltransferase soln. incubations were carried out for 30 min 
at 28’. Controls containing no extract or carnitine were in- 
cluded in every series of assays. 

Dctrr’rrrination qt urctyl-car~~itirte. After incubation, @4 ml of 
incubation mixture plus 0.1 ml HZ0 was pipetted onto 
columns (3.5 x 08cm) of Dowex Z-XX (20&400 mesh. Cl- 
form). The columns were then washed very slowly with 7 x 
0.5 ml fractions of HzO. AU eluate fractions were bulked, the 
final vol. heine 4ml. The eluate contained acetvl-(‘“0carni- 
tine formed in the reaction and the column retamed un- 
changed acetyl-(“‘C)-CoA substrate. 0.5 ml aiiquots of the 
&ate were added to vials containing NE360 liquid scintil- 
lator. and counted. 
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