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found tha t  more than one-third of the isolates (moulds 
and bacteria) had inhibit ing effects on the annosus 
mycelium in vitro, one of them being Trichoderma viride, 
which was inhibiting at  22°C, but  was itself overgrown 
by P. annosus at 12°C. 

In the present investigation, a number  of act inomy- 
ceres from Danish forest soil (with and wi thout  the oc- 
currence of the fruit ing bodies of Polyporus annosus) was 
isolated. Near ly  half of the isolates showed antagonist ic  
effects on the annosus mycel ium in  vitro; one of these 
isolated act inomycetes  was used in the following ex- 
periments.  

A series of bowls with sterile garden soil (air-dried. 
with the addi t ion of sufficient water  to obtain a good 
crumb condition, p H  after  autoclaving,  7.0) was in- 
oculated with suspensions of spores of the ac t inomycete  
(Streptomyces sp.) and subsequent ly  incubated for 7 days 
a t  22°C. A control  series of bowls with sterile but  un- 
inoculated soil was run. In  all bowls--in both  series--a 
young agar  cul ture of annosus mycel ium grown on a 
slide was then placed after  the  incubat ion period, wi th  
the  mycel ium side downwards on the surface of the soil. 
After  a few days, the mycel ium in the  control  series 
began to spread over  the free surface of the soil, but  in 
the series inoculated with  Streptomyces sp. l i t t le or no 
growth of Polyporus annosus from the edges of the 
slides was observed. 

The  experiments  were repeated, wi th  the difference 
tha t  instead of slide cultures, 10 mm diameter  agar  disks 
cut  from Petr i  dish cultures of P. annosus were used. The 
inhibit ion in these experiments  was very  marked.  

I t  is not  possible to make any conclusion from the 
exper iments  described here as to the more complex 
conditions in nature,  but  i t  may  be justifiable to ad- 
vance the theory tha t  act inomycetes  in natura l  soils may  
be par t ia l ly  responsible for the non-occurrence of 
Polyporus annosus ill some areas in the forests. In  this 
connection i t  is reasonable to ask if i t  would not be 
possible to s t imulate  the flora of act inomycetes  in forest 
soil or give it  a favourable  t rend by the addit ion of 
suitable green manures.  
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Zusammen/assung 

Eine Reihe yon Act inomyceten  aus dgnischen Wald- 
bbden wurden auf antagonist ische Wirkung gegen den 
Wurzelfiiulnispilz, Polyporus annosus Fr., gepriift. Einer  
der isolierten Organismen wirkte such in sterilem Boden 
hemmend  auf das Myzel yon Polyporus annosus. Die 
M6glichkeit wird erwghnt,  den Wurzelf~ulnispilz im in- 
fizierten Boden durctl FOrderung des Act inomyceten-  
wachstums mi t  Griindiingung zu beeinflussen. 

Studies  on  the  Ascorbtc  Acid and Carotene 
Content  in Leaves  as  a C o m m o n  Character is t ic  

of Botanica l ly  Related Spec ies  

I t  has been observed tha t  there  are p lant  families 
with a high ascorbic acid content,  while other  families 

are markedly poor in this vi tamin.  Thus, a high anti- 
scorbutic ac t iv i ty  has been noted in leaves of Cruciferae, 
while on the other  hand Compositae were found to con- 
tain relat ively small amounts  of v i tamin  C t. No study 
has so far been under taken of the carotene content  in 
leaves as a common proper ty  of plants belonging to the 
same family, but  i t  has been observed tha t  the  carotene 
and chlorophyll  content  of higher plants run  parallel 
with the ascorbic acid content  2. This has been explained 
through the possibility of a certain functional correla- 
tion of vitamin C and these pigments a. 

The present communication concerns the results of an 
examination of the ascorbic acid and carotene content 
in leaves, which was carried out on a large scale as a part 
of systematic studies on the vitamin value of edible wild 
plants growing in Yugoslavia.  This work includes the 
examinat ion of 74 plant  species from 26 families, the 
results being tabula ted  and made known in two previous 
publications 4. Al together  503 analyses of ascorbic acid 
and 200 carotene determinat ions have  been carried out. 
However,  the present s tudy  is l imited to 7 p lant  families 
only;  the number  of species invest igated of the remain- 
ing 19 families is too small to  permit  any general conclu- 
sions. Ascorbic acid was determined by  t i t ra t ion  of the 
metaphosphoric  acid ex t rac t  wi th  2, 6-dichlorophenol- 
indophenot, according to a s tandard procedure ~. Carotene 
was determined by the method  described by  CURTIS 6, 
based on the chromatographic  adsorption of the pe- 
t roleum ether  ex t rac t  on a column of soluble starch. I t  
was calculated as beta-carotene,  which accounts for 
ab9ut  90% of the  to ta l  carotene in fresh leaves 7. Both 
determinat ions were carried out  with fresh samples im- 
mediately after  gathering. 

tn  Table I the results obtained by leaf analysis of the 
7 plant  families are summarized.  Since a single species 

.has been analyzed 4-12 t imes for v i tamin  C and 2-6 
t imes for the carotene content,  only the average values 
are given in the Table. 

As to the ascorbic acid content  of Cruciferae and 
Compositae, Table I confirms the values reported in the 
l i terature cited above. The Cruciferae examined were 
rich (average 182 mg%),  and Compositae relat ively poor 
(average 37 mg~/o) in this vi tamin.  According to our 
results i t  seems probable t h a t  there  are also families 
distinguished by a relat ively high carotene content 
(Leguminosae and Labiatae).  However,  in general, the 
amounts  of ascorbic acid and carotene usually vary 
considerably within the same family, the differences 
between various species being sometimes very  marked. 
On the basis of the data  obtained, i t  will be hardly 
possible to classify categorically each plant  family as 
more or less rich in the ascorbic acid or carotene content. 
We often found species belonging to one family " r ich"  in 
v i tamin  C whose leaves contained much smaller quanti- 
ties of ascorbic acid than  did the average of the family. 
In  the leaves only of such plants we also often found a 
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Plant family 

Polygonaceae 
Chenopodiaceae 
Cruciferae. 
Leguminosae 
Umbelliferae 
Labiatae 
Compositae 

Number 
of species 

investigated 

8 
4 

11 
5 
5 
3 

10 

Number of samples 
analyzed 

Ascorbic acid Carotene 

60-163 
29-153 
92-334 
67-175 
20- 99 
41- 83 
19- 51 

53 20 
25 11 
70 24 
32 16 
29 13 
20 7 
74 29 

Values obtained in mg% 

Ascorbie acid 

Range .... [ Average 

105 
95 

182 
129 
76 
56 
37 

Carotene 

Range Average 

4.9-15"6 9.7 
2"4-12"8 9-5 
6"1-13"8 8'5 
9.2-22-0 13.9 
2.1-13-9 7"5 

10.9-21.5 15.2 
5.1-12.5 8-5 

decreased carotene content,  so tha t  the amounts  of the 
two const i tuents  were parallel, and the ascorbic acid] 
carotene ratio (ale) remained nearly the same as in other  
plants of the family. A striMng example showing the ap- 
proximate constancy of the a/c ratio were plants of 
xerophytic  structure. The leaves of Salsola Kali  L., for 
example, were proport ional ly much poorer in both 
vi tamins than  the other  Chenopodiaceae examined. 

In  Table I I  the  calculated rat io of the ascorbic acid] 
carotene content  (a[c), for the plant  families examined, 
is shown. 

Table II  

The calculated a/c ratio 

Plant family 

Polygonaceae 
Chenopodiaceae 
Cruciferae 
Leguminosae 
Umbelliferae. 
Labiatae 
Compositae 

Range of the [ 
species / examined 

9.2-12.2 
8-8-12.1 

11.8-34.5 
7.3-12.3 
6.3-16.5 
3-3- 3.9 
2"6- 6"5 

Average of 
the family 

10"8 
10.0 
21 "4 
9-3 

10"1 
3.7 
4-4 

I n T a b l e  I I  a certain tendency to constancy in the a[c 
ratio can be observed. By  comparing the  data  of the two 
tables, the a/c ratio seems to be less variable and more 
characteristic of a given family than  the ascorbic acid 
or carotene content  itself. While the  amounts  of as- 
corbic acid and carotene in various Polygonaceae, for 
example, varied quite  considerably (from 60 to 163 and 
from 4.9 to 15.5, resp.), the  a[c rat io in various species of 
this family remained ra ther  constant  (from 9.2 to  12.2). 
Such is the case also with Chenopodiaceae, Leguminosae, 
Labiatae and Compositae. Cruciierae and Umbelliferae 
showed, however, a much wider range in this ratio. I t  is 
interesting to note tha t  4 of 7 families examined have an 
average a[c ratio of nearly 10. 

Since the v i tamin  content  of plant  tissues varies 
within species between very  wide limits and is influenced 
by many factors (soil, shade, moisture, season, stage of 
growth etc.), i t  is obvious tha t  no conclusion concerning 
the exact  quan t i t a t ive  correlation between ascorbic acid 
and carotene in plants  can be drawn here. However,  
from the da ta  of our tables i t  is readily apparent  tha t  the 
ascorbic acid[carotene ratio shows within p lant  families 
a greater tendency towards constancy than do the con- 
centrations of these consti tuents themselves. This fact 
seems to support  the view tha t  there may  be a closely 

connected functional interrelationship between these 
two constituents in plants. 

LJ. GRLId 

Institute for Drug Control, Zagreb, Yugoslavia, No- 
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Rdsumd 

Les r6sultats des dosages parallSles d 'acide ascorbique 
ct de carotene duns les feuilles des esp~ces appar tenan t  

7 familles ont  d6montr6 une tendance A la stabilit6 de 
la proportion acide ascorbique/carot~ne chez les plantes 
apparent6es. La stabilit6 de cet te  proport ion chez les 
esp~ces d 'une scale famille est plus marquee que celle de 
la teneur mSme des deux substances. Ce fait  semble 
pouvoir confirmer l 'id6e d 'une  correlation 6troite duns 
Faction des deux substances en question. 

1Dber d i e  E i n w i r k u n g  d e s  S c h i l d d r i i s e n h o r r n o n s  
a u f  d i e  O s s i f i k a t i o n  

Hinsichtlich der Frage yon  Beziehungen der Schild- 
drfisenfunktion zum KMkstoffwechsel, insbesondere 
fiber eine etwaige Einwirkung des Schilddrtisenhormons 
auf den Kalzifikationsvorgang bei der Knochenbildung,  
gehen die Ergebnisse bisheriger Untersuchungen weft 
auseinander: SCHULZE 1 entwickel t  die Vorstellung, dass 
nur die Derivate  des Ektoderms  und des Entoderms  auf 
den Thyroxinreiz anzusprechen vermSgen,  KELLER 2, 
FOX und IgvluG 3 und KALTE~BACH* hubert in ihren 
Exper imenten Hinweise auf eine F6rderung der Ossifi- 
kation durch das Schilddri isenhormon erhalten. 

Fiir die experimentel le  I(li irung dieses Problems erge- 
ben sich folgende Frageste l lungen:  1. Sind bei einer 
durch Verabreichung von Schilddrtisenhormon ausge- 
16sten, vorzeit igen Metamorphose beztiglich der Kalk- 
einlagerung im Stfitzgewebe Ver/inderungen Iestzustel- 
len, die denjenigen bei der experimentel l  unbeeinflussten 
Verwandlung entsprechen ? 2. Sind bei einer lokalen 
Thyroxineinwirkung 6rtlich begrenzt  Ver~nderungen in 
bezug auf die Kalkeinlagerung festzustellen ? 

Larven  yon Salamandra salamandra quadrivirgata 
Diirigen wurden im geburtsberei ten Stadium dem Ute-  
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4 j .  C. KALTENBACtt, J. exp. Zool. 1~, 21 (1953), 


