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For  the malate  dehydrogenase (MDH) isolated from animal sources  [1, 21 and from Neurospora  c r a s s a  
[3], the N- te rmina l  amino acid is alanine, and for  the enzyme obtained from porcine cardiac  muscle  it is 
leucine o r  isoleucine [4]. 

There  is no information on the te rminal  amino acids of the enzyme isolated from plant sources .  

We have determined the N- te rmina l  amino acid of cottonseed malate  dehydrogenase by the dinitro- 
phenylation method [5]. The enzyme was obtained by a procedure  descr ibed previously [6]. 

The MDH preparat ion (4 mg) was dissolved in 0.1 ml of water  in a test  tube and 0.2-0.3 ml of a 1% 
solution of NaHCO 3 solution was added, followed by 0.02 ml of f luorodinitrobenzene (FDNB) and 0.3 ml of 
ethanol. The react ion was per formed at 37°C for 4 h, and then the excess of FDNB was eliminated by re -  
peated (4-5 times) extract ion with peroxide- f ree  ether.  The aqueous layer  was acidified to pH 1 and was 
evaporated to dryness .  The residue was t reated with 0.4 ml of 6 N HC1 and was hydrolyzed in a tube sealed 
under  vacuum at 105°C for 18 h. Then the hydrolyzate  was diluted with a sixfold volume of water,  and the 
DNP-amino acids were extracted 5-6 t imes  with ether.  The ethereal  extract  was combined and washed with 
water  (3 × 3 ml), and the e ther  was distilled off to dryness .  The byproduct of the reaction,  DNP-OH was 
sublimed off in vacuum over  KOH. Then the residue was dissolved in the minimum amount of acetone and 
deposited on a plate with a thin layer  of polyamide (10 x 10 cm [7]). Two-dimensional  chromatography was 
pe r fo rmed  in sys tems  1) b e n z e n e - a c e t i c  acid (4 : 1) and 2) formic  a c i d - w a t e r  (13 : 12). 

The plates were dried and examined in UV light, and the DNP-amino acid (alanine) was cut out and 
t r ans f e r r ed  to a centrifuge tube, covered with 5 ml of a 1% solution of sodium bicarbonate,  and centrifuged 
at 6000 rpm for 10 rain. The amount of DNP-alanine was determined in the c lea r  solution quantitatively by 
spec t rophotometry  [8] f rom the absorption at 360 nm. The blank was the pure polyamide from an a rea  equal 
to that of the DNP-alanine spot which had been t rea ted  in the same way. The amount of DNP-alanine ob- 
tained was 0.111 #mole which, calculated to the weight of the sample of protein taken, corresponds  to 3.88 
moles  per  mole of protein. The DNP-alanine was identified chromatographica l ly  with a synthetic marke r .  

Thus, the N- te rmina l  amino acid of cottonseed MDH is alanine. The quantitative determination showed 
that 1 mole of enzyme has 4 moles  of N- te rmina l  alanine. 
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