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Abstract -1nvertases in sugar cane leaf sheaths are firmly bound to the cell wall. They consist of three different enzymes 
distinguished on the basis of optimum pH, K,, and the response to inhibitors. This invertase complex differs from the 
single enzyme described for immature and mature stalk tissues. 

INTRODUCTION 

Two groups of invertases are present in sugar cane 
tissues [ 11. One group consists ofcell wall invertases [2,3] 
and the other of intracellular enzymes [3]. Both are 
thought to have different physiological functions. Cell 
wall enzymes are involved in the translocation of sucrose 
from the apoplasm to the symplasm of sugar cane [2] and 
intracellular enzymes are probably involved in the 
mobilization of the sucrose stored in the cell va- 
cuole [4,5]. Most of this knowledge comes from studies of 
stalk tissues. Cell wall enzymes of other tissues have not 
been examined to date. In the present work a study has 
been made of the cell wall invertases in sugar cane leaf 
sheaths. 

RESULTS 

Special care has been taken in these experiments 
because of the strong buffering capacity of the cell wall. 
Figure 1 shows a typical pH activity curve obtained with 
cell wall preparations from sugar cane leaf sheaths. Three 
pH optima were observed (UI pH 4,.5.5 and 7.5) and these 
were interpreted as independent isoenzymes. 

Successive washing with buffers that were reported as 
good eluting agents for cell wall enzymes did not remove 
the invertase activity [6-lo]. Similar lack of effect was 
observed in washingwith 2”,,Tween 60 [ll, 121 and when 
the cell walls were obtained by homogenizing the tissues 
in the presence of 0.8mg of casein per mg of dry tissue. 

E@ct ~j’substr-trte concermution 

The enzymes working at pH 7.5 and 5.5 have a K, of 1.3 
x IO- ’ M and 3 x IO- ’ M respectively. The enzyme 

working at pH4 (K,,, UI 1.1 x IOW2M) showed an 
inhibitory etrect with excess substrate (Fig. 2). 
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Comparison of the inhibitory effect of various 
chemicals on the three activities showed strong differences 
(Table 1). These experiments appear to confirm that three 
activities occur in the cell wall from leaf sheaths. 

DISCUSSION 

Immature and mature tissues from sugar cane stalk 
possess invertase activity. However, on the basis of 

Fig. 1. Effect of pH on invertase activity. The pHs were carefully 
controlled. The reaction mixtures were as described in 
Experimental. -O---O-0.2 M glycine-HCI buffer (pH 2-2.9); 
-a-•-- 0.2M NaOAc bulrer (pH 3.56-5.95); and 

-A-A- Na-Pi buffer (pH 6.5-9). 
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differences in K,,, and optimum pH the cell \+a11 activity of 
mature tissues [2] appears to be different frotn the similar 
activity of immature tissues [3]. Ifchanging physiological 
states tn a tissue are accompanied by a change in the ccl1 
uall inverlases. then one can expect that tissues with 
different physiological functions may also ha\c ditlizrcnces 
in the cell nnll inlertases. The cdl i4all from icaf slw~tlls 

appears to have three different invertases. Thcsc enzymes 
were not removed from the cell wall L\ ith various bulTers. 
indicating that the enqmes are not bound through 
electrostatic bonds. TLWX 60. nhich *as able to remo\e 
cell NXIL tannin -protein complexes [I I. I?] did not 
solubilize the inccrtasea. The cell ball invcrtases wet-c not 
displaced bq homogenization in the presence of 
exogeiious protein. although the amounl of protein used 
during the homogeniration was enough LO saturate the 
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