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T A B I . E  II  

I N H I B I T I O N  OF L I V E R  G L U C I ) S E - O - P H O S P H A T A S I * ;  B Y  1 , 5 - S O R B I T A N - 0 - 1  ~ 

E n z y m e  act ion was followei1 by  the  l ibera t ion  of free sugar  9. 1,5-Sorbitan is non-reducing.  

Nuhxlrale 

Glucose-6- l '  
Galactose-6-  P 
Allose-6-P 
L-Sorbose- I -P 

.% u l s s t r a h "  t,5-Norhitan -0 - l '  Per cent 
omcenlrati,~ concentration 

moles lih'r moles liter inhibition 

o.o~43 o.o214 I l 
o.o 143 o.o214 45 
o.o~43 o.oe14 3 ° 
0.0062.5 o.o188 5 ° 

and  m a y  reflect co inpe t i t i ve  i i ih ib i t ion  by  the  glucose ester  formed t h rough  isomerase  action.  Nei ther  
f ruc tose - I , 6 -d i -phospha te  nor 6 -phosphog lucona te  were a t t a c k e d  at  apprec iab le  rates .  

As judged  from the  fact  t h a t  the  lowest  Km va lue  is exh ib i t ed  wi th  glucose-O-phosphate  as 
subs t r a t e ,  th i s  es ter  appears  to be the  p r i m a r y  su t i s t r a te  and  when presen t  in a m i x t u r e  of esters, 
as m a y  occur under  tIhysinlIIgical condi t ions ,  i t  m a y  be presume/ t  to be p re fe ren t i a l ly  dephosphory-  
la ted.  
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• Lupin seed proteins 
I I .  A P H Y S I C O - C H E M I C A L  S T U D Y  OF T H E  P R O T E I N S  F R O M  

Y E L L O W  L U P I N  S E E D  (L  U P I N U S  L U T E U S )  

In  p a r t  I 1 the  phys ico-cheni ica l  p roper t i e s  of t i le  g lobul ins  from blue lup in  seed (Lupinus 
angustifolius) were descr ibed.  The p ro te ins  f rom yel low [upin seed (Lupinus luteus) were e x a m i n e d  
s imi lar ly .  The p re sen t  c o m m u n i c a t i o n  descr ibes  the  resul t s  of th is  exami na t i on .  

The p ro t e in s  of de fa t t ed  and deco r t i ca t ed  yel low lupin  seed meal  were e x t r a c t e d  wi th  lO% 
sod ium chlor ide  and  then  p r e c ip i t a t e d  by add ing  a m m o n i u m  su lpha t e  to  85 % sa tu ra t ion .  Measure-  
men t s  on a Spinco e lec t r i ca l ly -d r iven  u l t r acen t r i f uge  revea led  (Fig. L(a)) th ree  ma jo r  componen t s  
of s e d i m e n t a t i o n  c o n s t a n t s  [1.6, 7.4 and  2.o (des ignated  as the  Sn. 6, s~. 4 and  s~. 0 components )  for 
th i s  p r e p a r a t i o n  in buffer of ionic s t r eng th  (I) -- o. 31 and  p H  ~ 7.o. This  p r e p a r a t i o n  was  ve ry  
ye l low in colour  and  i t  was  therefore  considered necessary,  for reasons  ou t l ined  p rev ious ly  1, to 
a t t e m p t  to  r emove  the  colour ing  m a t t e r  from the  meal  before the  p ro te ins  were ex t rac ted .  Comple te  
r e m o v a l  of these impur i t i e s  was  effected by  repea ted  ex t r ac t i on  of the  meal  wi th  cold wa te r  us ing  
a W a r i n g  blendor .  

The p ro te ins  of purif ied lupin seed meal  were aga in  e x t r a c t e d  with ~o % sodium chlor ide  and 
p r ec ip i t a t ed  by  85 % s a t u r a t i o n  wi th  a m m o n i u n l  su lphate .  Fig. I(b) shows s e d i m e n t a t i o n  d i a g r a m s  
of th i s  p r e p a r a t i o n  in buffer [ -- o.3I, p H  = 7.o. Here  aga in  th ree  c o m p o n e n t s  (su.e, sT. 4 and s2.0) 
were observed.  W h e n  Fig. l ib )  is compared  with Fig. I(a) a decrease  in c o n c e n t r a t i o n  of the  s=. 0 
c o m p o n e n t  is not iced.  Hence  some of the  s2. 0 c o m p o n e n t  was r emoved  by the  wa te r  ex t r ac t i on  
used for the  pur i f ica t ion  of the  meal.  The pro te ins  e x t r a c t e d  in the  w a t e r  wash were p r ec i p i t a t ed  
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by adding a m m o n i u m  sulphate  to 85 o..~ sa tura t ion  andw hen  examined in the ul tracentr ifuge (Fig. ~ (c)) 
did show a major  sl." componen t  and a small concentrat ion only of the sT. 4 component .  

(a) (b) (c) (d) 
Fig. 1. Sedimentat ion diagrams of yellow lupin seed protein. 

(e) 

The proteins of purified lupin seed meal were fractionated according t(~ the procedure described 
by DANIELSSON 2 for the fract ionat ion of pea globulins. The sedimentat ion diagrams obtained in 
buffer I ~ o.31, p H  = 7.o for the first fraction, i.e., the fraction precipitated by dialysis against  
buffer I = o.25, p H  -- 4.7, are shown in Fig. T(d) and for the second fraction obtained by dialysis 
against  distilled water  in Fig. i(e). Whereas  a major  s11.6 component  and small concentrat ion of 
the sv. 4 component  were found for the first +- 
fraction, the second fraction showed two 
major  ST. 4 and s=. 0 components .  These 
two components  are bo th  precipitated by 
water  dialysis and therefore represent  two 
globulins. 

In  the next  a t t e m p t  to fract ionate 
the three globulins of yellow lupin seed, 
successive amounts  of sa tura ted  ammoni-  
um sulphate  were added to a Io °/o sodium 
chloride purified /upin seed extract .  The 

o~ fractions obtained at 47 !o, 64 ~'o and 85 o g 
sa tura t ion  with ammon ium  sulphate,  when Fraction: 47% 64% 85% 
examined in the ul tracentr ifuge (Fig. 2), Fig. 2. Sedimentat ion diagrams of yellow lupin seed 
showed respectively major  sll.6, sT. 4 and protein fractions. 
s~. 0 components .  

The 47 o; fraction, containing a major  sH6" componen t  in phospha te  buffer I = o.31 , p H  = 7.o, 
was dialysed overnight  against  bora te  buffer I = o.i,  p H  = 8.8 and was thereby almost  quant i -  
ta t ively converted into a componen t  of sedimentat ion cons tan t  7.2. When  this solution was dialysed 
back to I -- o.31, p H  = 7.o, a major  sH. 6 componen t  formed again. Hence the s11,6 componen t  
forms a reversible dissociation-association system. The sT. 4 component  on the other  hand  was stable 
with respect  to these changes and therefore is not  the same as the dissociated sT. 2 component .  

When the proteins of yellow and blue lupin seed are compared,  it is found tha t  bo th  contain  
a globulin (Sxl.~ for the yellow and s11.6 for the blue), which can be reversibly dissociated into a s~,15 
componen t  in the case of the blue lupin and s7.20 for the yellow. The second globulin (s7.40 for the 
yellow and s7.79 for the blue) in bo th  cases was stable to changes of p H  and ionic s t rength .  Whereas  
blue lupin seed contains  a low molecular weight fraction (Sl.6), which could easily be extracted with 
wa te r  and thus  represents  an albumin, the yellow lupin contains a s2. 0 component  which is composite  
of an a lbumin  and globulin fraction. 
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