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CONIFER TISSUE ANALYSES No. 46 

Phys io log ica l  s t u d i e s  concerned wi th  p l a n t  reproduct ion  r e q u i r e  an 
unders tanding  of s easona l  changes i n  carbohydrate  food r e se rves  i n  buds, f o l i a g e ,  
t w i g  b a r k  and wood a s s o c i a t e d  wi th  t h e  development of reproduct ive  pr imordia .  
The carbohydrates  i nc lude  such s o l u b l e  sugars  as f r u c t o s e ,  glucose,  suc rose ,  
r a f f i n o s e ,  s tachyose  and xylose.  Var i a t ion  i n  chemical p rope r t i e s  of t h e s e  s u g a r s  
makes a n a l y s i s  d i f f i c u l t .  Large numbers of samples a r e  requi red ,  some of t h e  
p l a n t  t i s s u e s  a r e  s m a l l ,  and a r a p i d  semi-micro method of ana lys i s  is  neces sa ry ;  
a d d i t i o n a l  complexity occurs  when t i s s u e s  from c o n i f e r s  a r e  be ing  analyzed due 
t o  t h e i r  p a r t i c u l a r  phys i ca l  c h a r a c t e r i s t i c s ,  and t o  erroneously high apparent  
s u g a r  l e v e l s  obtained by us ing  suga r  reducing methods. Improvement i n  sample 
p r e p a r a t i o n  and i n  t h e  a n a l y s i s  of coni fe rous  t i s s u e s  f o r  v a r i a t i o n s  i n  s o l u b l e  
s u g a r s  w a s  i nves t iga t ed .  

To minimize s t i m u l a t i o n  of enzymes dur ing  oven-drying of t i s s u e s ,  and 
p o s s i b l e  h e a t  l o s s  of carbohydra tes ,  samples were d i s sec t ed  i n  the  f i e l d  and 
t r a n s p o r t e d  t o  t h e  l abo ra to ry  i n  a dry-ice r e f r i g e r a t e d  ches t .  Tissues were 
f r eeze -d r i ed ,  ground i n  a Wiley m i l l ,  b o t t l e d  and re-dried before  a n a l y s i s .  
Small  samples were weighed i n t o  g l a s s  f i b r e  f i l t e r  paper thimbles and s o l u b l e  
suga r s  s epa ra t ed  from i n s o l u b l e  m a t e r i a l s  by 4 hours of continuous e x t r a c t i o n  w i t h  
80  pe r  c e n t  e thanol .  Residues were d r i e d  and maintained u n t i l  requi red  f o r  
a n a l y s i s .  

To analyze f o r  t o t a l  s o l u b l e  s u g a r s ,  t h e  e thanol  w a s  evaporated and t h e  
e x t r a c t  maintained i n  an  aqueous s o l u t i o n .  P ro t e ins  and o t h e r  substances pre- 
c i p i t a t e d  from t h e  e x t r a c t  by s a t u r a t e d  n e u t r a l  l e a d  a c e t a t e  s o l u t i o n  caused 
n e g l i g i b l e  i n t e r f e r e n c e  wi th  c o l o r i m e t r i c  procedures.  Removal of pigments and 
pheno l i c  i n t e r f e r i n g  subs tances  , by t rea tment  wi th  powdered bone charcoa l ,  w a s  
e s s e n t i a l  f o r  v a l i d  and r ep roduc ib l e  r e s u l t s .  

A s t a b i l i z e d  d i l u t e d  an throne  s o l u t i o n  w a s  prepared by d i s so lv ing  1.5g 
an throne  i n  one l i t r e  of a mixture of 20% e thano l  and s u l p h u r i c  ac id .  This  
reagent  produced g r e a t e r  c o l o r  i n t e n s i t y  than  o the r  commonly used anthrone 
r eagen t s  and r e t a i n e d  i t s  s t a b i l i t y  f o r  2-3 weeks. Concentrat ions of t o t a l  suga r  
i n  sample e x t r a c t s  w a s  determined by c o l o r  produced on r e a c t i o n  wi th  anthrone 
f o r  e x a c t l y  7.5 minutes i n  a b o i l i n g  water  b a t h ,  i n  comparison wi th  t h a t  of a 
s e r i e s  of s t anda rd  g lucose  s o l u t i o n s .  Grea t e r  s i m i l a r i t y  of va lues  were obta ined  
f o r  t h e  p r i n c i p a l  f r e e  suga r s  than  when o t h e r  reagents  o r  methods were used. 
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