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Der Nachweis und die Ident i f ikat ion der einzelnen Ver- 
b indungen  erfolgte auf pap ie rchromatograph i schem Wege. Die 
Nachweisreakt ionen nnd  die Ri-Werte  fiir das L6sungsmi t te l  
Ac/H20 (15:85) sind in Tabelle I wiedergegeben. Als weitere 
L6sungsmit te l  wurden  benutz t :  Bu/Ac/ t t20  (3:2: 95), Aceton/  
Ameisensre . /H,O (5: t  5:80), Bu/ges. 1,5 n NHa, 20%iges KC1. 

Tabelle 1. Nachweisreaktionen yon Phlorizin und seinen 
A bbau 9rodukten 

Verbindungen 

Phlorizin . . . . . .  
Phloretin . . . . .  
p- Oxyhydrozimts/iure 
Phloroglucin . . . .  
p-Oxybenzoes/iure 

RFWerte 
Ac/H~O 
15:85 

0,56 
0,28 
0,81 
0,65 
0,70 

Diazot. 
Sulfanil- 

s~nre 

gelb 
gelb 
rot 
gelb 
gelb 

Fluores- 
Diazot. zenz Tit  

Nitranilin Am- 
moniak I 

gelb -braun 
gelb-braun 
dunkeI-violett - -  
geIb-braun blau 
rot 

Auch die Zwischenprodukte  werden je nach den Versuchs- 
bedingungen mehr  oder weniger schnei1 wetter  abgebaut  und  
verschwinden schlieglich ganz. Unte r  natiirl ichen Bedingungen 
wird Phlorizin jedoch dauernd  aus abs terbenden und  zer- 
fallenden Wurzelrf ickstgnden nachgeliefert,  so dab wir fiber 
einen langen Zei t raum anch mi t  ether Anwesenhei t  der Abbau-  
p roduk te  im Boden rechnen mtissen. 

Weitere Unte r suchungen  fiber den EinfluB der identi- 
fizierten Verb indungen  auf das ~u  von  Apfelsgmlingen 
sind eingeleitet, hieriiber wird an anderer  Stelle ausffihrlich 
berichtet.  

Die Un te r suchnngen  wurden  erm6glicht durch ein Pro- 
g r a m m  der US In te rna t iona l  Cooperation Adminis t ra t ion  in 
Verb indung  mit  der Nat ional  Academy of Science. 

Boyce Thompson  Imt i tu t e  /or P lan t  Research, Inc. ,  Yonkers,  
N . Y . ,  U S A . ,  (Direktor: Dr. GEORGE L. McNEw) 
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Changes in Sugars and Nitrogenous Compounds of Tree Barks 
from Summer to Winter 

The causes of the  increases in cold hardiness  of p lan ts  
wi th  the onset  of colder wea the r  in a u t u m n  has  Iong been 
sought  in changes in ex t rac tab le  chemical compounds .  Two 
of the mos t  promis ing compounds  have been sugars  and pro-  
teins. However ,  i t  seems i m p o r t a n t  to analyze for individual  
n i t rogenous  subs tances  ra the r  t h a n  haphaza rd  mixed groups  
of them1). This is p robab ly  also t rue  of sugars,  since oligo- 
saccharides m a y  increase while monosaccharides  remain  
abou t  the  same f rom s u m m e r  to winter2). This repor t  briefly 
summar izes  de te rmina t ions  of n i t rogenous  and sugar  con- 
s t i tuen ts  in a n u m b e r  of barks  of ma tu re  and exotic trees 
growing wild in Westches te r  county,  New York. 

Sugars  were ext rac ted  as previously  described2), except  
t ha t  the ba rk  mater ia l  (only inner  ba rk  f rom the cambium 
out  to the first unhomogeneous  layer, 4 ft. above ground} was  
first War ing  blended wi th  180 ml. of 80% ethanol,  filtered, 
and the solid mater ia l  Soxhlet -extracted wi th  a fresh qua n t i t y  
of 80% ethanol  for 18 hrs. The two extracts  were then  com- 
bined and evapora ted  at  20 to 300 C. by  an air s t r eam to 15 ml. 
A compar i son  of some typical  s u m m e r  (August) results wi th  
those for winter  (December) is shown in table 1. The mos t  
remarkable  th ing  is the increase in tr i-  and tetrasaccharides,  
appa ren t ly  raffinose and s tachyose  in mos t  cases. 

Ni t rogenous  compounds  were ext rac ted  ~rom the  same 
sor t  of inner  ba rk  material .  This  was chopped into smaIl 
pieces a b o u t  I cm. on a side and ex t rac ted  for t 8 hours  wi th  
180 ml. of 80% ethanol  in a Soxhlet  appara tus .  The water-  
alcoholic ex t rac t  was  then  evapora ted  to 5 ml. and chromato-  
g r ammed  for amino acids and amides using n-butanol ,  water,  
acetic acid, 4:5:1 (v : v : v )  in the descending direction, then  
drying the  paper,  spray ing  wi th  the electrophoretic solver/t 
(M/4 CHsCOOH ) and placing in the electrophoresis appa ra tus  
at 2 ~ C. for 3 hours  using 400 V and 6 milliamps. The paper  
was dried and sprayed  wi th  0.t % n inhydr in  in wate r - sa tu ra ted  
butanol .  The solid mater ia l  in the th imble  of the Soxhlet  
ex t rac tor  was  dried 3 hours  at  60 ~ C. and total  " p r o t e i n "  
ni t rogen determined by  the s t andard  macrochemical  Kjeldahl 
technique.  

Table I. Sugar in tree barks o/ species shown ~s per cent X 10 
o! ]resh weight. 

tr = trace; I = 0.1 to 0.2; 5 = 0-3 to 0.6; 10 = 0.7 to 1.2; 
20 = 1.3 to 2.7; 30 = 2.8 to 3-6*). I Stachyose, II  Raffinose, 
I I I  Melezitose, IV Sucrose, V Glucose, VI Fructose. 

Pinus strobus . . . 
Acer platanoides . . 
Betula lenta . . . .  
Robinia pseudoaeacia 
Ailanthus altissima . 
Cornus florida . . . 
Fraxinus americana. 
Qnereus eoeeinea . . I 
Carya ovata . . . .  

Pinus strobus . . . i tr 
Acer platanoides . , 5 
Betula lenta . . . .  ] 
Robinia pseudoacacia j 
Ailanthus altissima . 
Comus florida . . . 
Fraxinus americana. 
Quercus coecinea . . ] 
Carya ovata . . . .  

1 

December 

5 1 
5 5 
5 5 
~ 5 20 

t 1o 
5 
1 

I I I I  I I I I  

August 1957 
] t r  

1 
tr tr 

5 t 

1957 

1o 

IV v VI 

5 
5 
5 5 

1o 5 
5 
5 1 1 

1 

5 
2O 

5 
3O 
3O 
2O 
2O 
20 
10 

*) More detailed data on these and other species 
elsewhere. 

5 
5 

10 t0 
t 5 
5 5 
5 t0 
5 5 
5 5 

lo 20 

wilI be published 

In  Robinia  the foIiowing free compounds  declined f rom 
s u m m e r  to winter:  serine, threonine,  tyrosine, leucine, phenyl-  
alanine, valine, alanine, cystine (?), and glutamic acid. 
Proline increased markedly  while aspar t ic  acid remained 
about  the same. These results  are some wha t  similar to those 
of ZlEGLERa). A compound  appear ing in the posit ion for 
g lutamine bu t  giving a sky  blue color wi th  n inhydr in  became 
s t ronger  in winter.  

W a t e r  soluble prote in  f rom Robinia  was hydrolyzed and 
then  ch roma tog rammed  by  the above 2-dimensional  procedure.  
The inner  bark  was homogenized in water,  filtered, centrifuged, 
and the s u p e r n a t a n t  decanted and precipi ta ted wi th  tri- 
chloroacetic acid and recentrifuged. The lat ter  centr i lugate  
was  hydrolyzed according to LlXSKENS4). No ou t s tand ing  
changes in the amino acid or amide spots  were observed f rom 
s u m m e r  to winter.  Two sugars:  desoxyribose,  and sucrose (?) 
also appeared bu t  did not  change in in tens i ty  wi th  the  season. 

Table 2. Per cent protein nitrogen in inner barks o/ species shown 
based on dry weight 

Pinus strobus . . . . . . . .  
Acer platanoides . . . . . .  
Betula lenta . . . . . . . .  
Betula populifolia . . . . . .  
Robinia pseudoacacia . . . .  
Ailanthus altissima . . . . .  
Comus florida . . . . . . .  
Quercus montana . . . . . .  
Quercus alba . . . . . . . .  
Prunus serotina . . . . . .  
Liriodendron tulipifera . . . 
Fagus grandifolia . . . . . .  

August October December 

0.49 

0.43 
2.38 

0-68 
0.38 
0.52 
0.53 
0.43 

0.50 
0.50 
O.29 
O.49 
2.33 
0-84 
0.50 
0-88 
0.44 
0.75 
0-S0 
0.54 

0.82 
0.87 
0.53 
0.62 
2.49 
0.86 
0.92 
1.01 
0.63 
0-81 
O-72 
0.54 

Total  " p r o t e i n "  ni t rogen showed definite increases in all 
species tes ted f rom s u m m e r  into winter  (table 2). I t  thus  
appears  t h a t  bo th  proteins  and sugars  increase in a u t u m n  
in all these tree barks  and m a n y  free amino acids and amides 
go possibly into the  produc t ion  of new protein.  The increase 
in sugars  is p robab ly  accounted for b y  the hydroIysis  of s tarch  
and this appears  to be t empera tu re  controlled. 

The wri ter  acknowledges the assistance of Miss ROSINA 
LANCELLOTTI in carrying out  the Kjeldahi  analyses. 
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