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Fig. 2. Mass spectrum of Di-N-TFA-fl-phe- 
nyl-fl-alanine ethyl ester obtained with 70volt 
electrons. 
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Edeine  D gives posi t ive n inhydr in  and sodium nitro-  
pruside reactions and negat ive  Sakaguchi  and Pau ly  
reactions, indicat ing the  presence of free p r imary  and 
secondary amino groups and the  lack of guanyl  and phenol  
groups. 

The composi t ion of the  ant ib iot ic  was determined after  
hydrolysis  in 6 N HC1 at  100~ for 27 h. The hydrolysa te  
was analyzed by  paper  and th in  layer ch roma tog raphy  
and high vol tage electrophoresis.  The following compounds  
were identif ied : glycine, 2-hydroxy-3-aminopropionic  
acid, 2, 6-diamino-7-hydroxyazela ic  acid and its dehydra-  
ra t ion product  2, 6-diamino-AV-azelaic acid, 2, 3-diamino- 
propionic acid, spermidine and an amino acid which could 
not  be identif ied wi th  any of the  standards.  All products,  
except  the  last one, were also found in the  hydro lysa te  of 
edeine A s which also addi t ional ly  contained fi-tyrosine not  
found in edeine D. Ins tead  of fi-tyrosine edeine D con- 
ta ined the  above-ment ioned  new amino acid residue. 

Fo r  s t ructura l  elucidat ion the  non-ident if ied amino 
acid was p repara t ive ly  isolated f rom the  hydrolysa te  by  
column ch romatography  on silicagel in the  solvent  
sys tem:  n-propanol :  water  = 19:1. I t s  [~]}~ = --10,3 ~ 
(in water).  E t h y l  ester of N, N-di- t r i f luoracetyl  der iva t ive  
was prepared and analyzed by  mass spec t romet ry  on 
L K B  ins t rument  (Model 9000) wi th  E-301 column. The 
mass spec t rum was ident ical  wi th  tha t  of the  au thent ic  
sample e thyl  ester of N,N-di- tr i f luoracetyl-f l -phenyl-f l-  
alanine obta ined synthe t ica l ly  9. Both  mass spectra are 
shown on Figure  2. 

In  bo th  spectra paren ta l  ions (P) did not  appear  and 
the f ragment  ions of highest  molecular  weight  were:  
m/e 280 = P-(C6H 5 + C~H4) and m/e 279 = P-(C6H a + 
C2H5). The  base peak  was m/e 149 = P-(C4F~NO 2 + 
C~H~). 

N , N - d i - T F A - n l e t h y l  esters of both  na tura l  and 
synthet ic  amino acids exhibi ted  also ident ical  re tent ion 

t ime  in gas ch roma tog raphy  in 2 columns (both 2 m):  
OV-17 (temp. 210 ~ re tent ion  t ime  9.9 min) and SE-30 
(210 ~ ret. t ime  13.1 rain). 

Na tura l  and synthe t ic  amino  acids in free form and as 
thei r  e thyl  esters were also ident ical  in paper  and th in  
layer ch romatography  and in high vol tage electrophoresis.  

The results obta ined  indicate  t h a t  edeine D is a close 
analogue of edeine A in which the  residue of fl-tyrosine 
was replaced by  fl-phenylfl-alanine. The  ro ta t ion  da ta  of 
the  la t te r  one indicate  the  L-configuration. 

fi-phenyl-fi-alanine is an amino  acid ve ry  rare ly  found 
in na tura l  products .  I t  was prev ious ly  isolated f rom 
is landotoxin  1~ I t  exhibi ts  an in teres t ing p rope r ty  of 
inducing morphological  changes in Bacillus brevis pro- 
ducing gramicidine 11 

Zusammen/assung. Edein  D wurde aus dem komplexen  
Ant ib io t i cum Ede in  mi t  Hilfe yon Verte i lungs-Chromato-  
graphic  abget rennt .  Als Bauste ine  yon  Ede in  D wurden  
3-Amino-3-phenyl-propionsS~ure, 3-Amino- 2-hydroxypro-  
pions&ure, 2, 3-DiaminpropionsSmre, 2, 6-Diamin-7-hydro-  
xy-azelains~Lure, Glycin und Spermidin  ermit te l t .  
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i t  V. N. S*OLETOV, V. M. GLAZER and S. V. SHOSTAKOV, Micro- 

biologiya, Moscow 34; 584 (1965). 

The  Effect o f p - B e n z o q u i n o n e  and Quino l  on  the  

Phenol ic  compounds  form a special group of the growth 
regulators - a group of na tura l  growth inhibi tors  1. They  
effect the  growth processes most  f requent ly  th rough  the  
IAA-oxidase  sys tem "2. This  enzyme controls the  endo- 
genic concent ra t ion  of I A A  3, 4. 

The  free phenolic substances in the  p lant  cells succumb 
to t ransformat ion  react ions (glycosylation, esterif icat ion 
and methyla t ion)  or t hey  are subs t ra tes  of peroxidE- 

I A A - O x i d a s e  Act iv i ty  

ses a n d .  phenoloxidases.  In  the  phenol-phenoloxidase  
system, quinones a r e  products  of the  reaction.  Quinones 
are compounds  of wide occurence in nature,  which 
impor tance  in b iochemis t ry  is becoming  cons tant  more 
recognized 5. Quinones effect a number  of enzyme reac- 
t ions owing to thei r  oxido-reduct ion  po ten t ia l  a,v. The 
electronic s t ructures  of quinones are in re la t ion to thei r  
biological ac t iv i ty  8. 
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The effect of p-benzoqninone (p-BQ) and quinol (Q) on the IAA- 
oxidase activity 

Concentration (M) big IAA Inhibition (%) 
destroyed/45 rain 

5 x 10 -6 p-BQ 112 50 
Q i01 55 

10 -~ p-BQ 98 56 
Q 92 59 

5x10 -5 p-BQ 49 78 
Q 20 91 

I0 -4 p-BQ 21 90 

Q 17 93 
5 • 10 -'~ p-BQ 0 100 

Q 0 100 
Control 220 - 

200 

Control 

140 

.E 
m 

~S 120 

< 

8o 

-o 

40 

ti~"-- 1'5 30 4'5 rain 
Time 

Activity of IAA-oxidase in relation to the duration (in rain) of incuba- 
tion in the presence of quinol (1' = 5 • 10-6M; 2' = 5 • 10-aM) or p- 
benzoquinone (1 = 5 • 10 SM; 2 = 5 • 10 5M) ; K, control. 

STO~I 9 observed p- and  o-benzoquinone influence on 
the  growth  of the  maize coleopti le segments .  I t  was found  
t h a t  the  segments  grow more  rap id ly  in the  presence  of 
quinol  and  pyroca techo l  t h a n  in the  presence  of the i r  
quinone der ivates .  He  considers  quinones  to  be more  
effective g rowth  regulators  t h a n  the  cor responding  
phenol ic  compounds .  

Methods. The enzyme  was isolated f rom the  roots  of 
3-day-old maize seedlings, which  were cu l t iva ted  a t  25 ~ 
in the  dark.  Af ter  homogen iza t ion  in the  1/15M p h o s p h a t e  
buffer,  p H  5.8 (0.8/1 ml) and  cen t r i fuga t ion  (10,000 xg,  
0 ~ the  solut ion was dialyzed agains t  th is  buffer  for 48 h. 
The d ia lysa te  was puri f ied on a co lumn of S E - S e p h a d e x  
C-50 (1 x 20 cm). The prote ins  were e luted wi th  s tepwise  
g rad ien t  of NaC1 in p h o s p h a t e  buffer  (from 0.1 to 0.5M). 
The f ract ions  wi th  h ighes t  specific ac t iv i ty  (eluted wi th  
0.1 M NaC1) were pooled and used as t he  enzyme  solution.  
The ac t iv i ty  of enzyme was de t e rmined  according to 
DINANT et  al. ~~ using the  equa t ion  according to PILET 
et  al. ~1 for calculat ion of t he  a m o u n t  of des t royed  IAA. 

Results and discussion. The effect  of phenol ic  
compounds  on the  ac t iv i ty  of IAA-oxidase  depends  on 
the i r  concen t ra t ion  and structure~,  ~. The endogenous  
level of phenol ic  subs t ra tes  in p lan t s  is l inked to  t he  
a m o u n t  of chlorophyl l  p resen t  t3. The in v i t ro  degrada t ion  
of IAA was inh ib i ted  by  catechol  and  quinol  and  ac t iva ted  
by  resorcinoD 4,15. The la t te r  a t  low concen t ra t ion  p romo-  
t ed  the  growth  of root  sect ions as well as of in t ac t  roots  ~4 
The equi l ibr ium phenol -qu inone  m a y  be af fec ted  by  
act ivi t ies  of phenolases  and  quinone  rednctase .  The func- 
t ion  of quinones  has  no t  been  very  of ten  discussed 16,17. 
S tudy ing  the  effect  of p -benzoqu inone  and  quinol  on the  
in v i t ro  degrada t ion  of IAA, it was found (Table) t h a t  
quinol  is a s o mew h a t  more  effect ive IAA-oxidase  inhibi tor  
t h a n  p-benzoquinone .  The largest  difference has been 
observed  at  5 x 10 ~M concent ra t ion .  The resul ts  ob ta ined  
show t h a t  quinones  can be involved in the  regula t ion  of 
IAA-oxidase  ac t iv i ty .  

Zusammen]assung. t3ei Pr i i fung des Einf lusses  yon  
p -Benzoch inon  auf die Akt iv i t~ t  der par t ie l l  gereinigten 
IES-Ox idase  aus Wurze ln  yon  Maiskeimlingen wurde  
bei  K o n z e n t r a t i o n e n  yon  5 • 10 -6 bis 5 • 10-4M eine 50- 
bzw. 100%ige H e m m u n g  beobach te t .  
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M. PSEN-~K ls 

Institute of Botany, Slovak Academy of Sciences, 
Department o[ Plant Physiology, Dubravska cesta 26, 
Bratislava (Czechoslovakia), 79 Apri l  7972. 

1 R. TURETSKAYA, V. KEFELI, IV[. KUTX6EK, V. VACKOVA, N. TSCHU- 
MAKOVSKI, T. KRUPNIKOVA, Biologia P1. 70, 205 (1968). 

2 R. C. HARE, Bot. R e v .  30, 129 (1964). 

3 p. E. PtLE% A. L. NOUaAREDE, Bull. Soe. biol. Suisse 77, 156 
(1967). 

4 A. W. GALSTON, Am. Scient. 55, 144 (1967). 
s R. H. THOMSON, Naturaly Occuring Quinones (Academic Press, 

New York 1957). 
60.  HOFFMANN-OSTENHOF, Metabolic Inhibitors (Eds. R. M. HOCE- 

STER, J. H. QUASTEL, Academic Press, New York 1963), vol. 2, p. 
145. 

7 T. KOSlJOE, An. Rev. Phytopath. 7, 195 (1969). 
s B. PULLM*N and A. PULLMAN, Quantum Biochemistry (John 

Wiley, New York 1963), p. 471. 

9 D. J. STOM, Dokl. Akad. Nauk USSR I86, 714 (1969). 
10 IV[. DINANT and Th. GASPAR, Bull. Soc. R. Bot. Belg. 700, 73 

(1967). 
11 p. E. PILET and Th. GASPAR, Physiologia P]. 17, 324 (1964). 
II IV[. VARGA and t~. K6vEs, Aeta biol. hung. 73, 373 (1962). 
lap. ]~. PILET and J. PHIPPS, Plants 80, 82 (1968). 
1~ p. E. PILOT and M. C. MATO, Ann. Physiol. vdg; 9, 369 (1967). 
is T. PgENk~ovk, J. KOLEK, M. PgENkK and P. Kovs Bi61ogia 26, 

177 (1971). 
1~ G. A. CODD and G. H. SCH~ID, Plants 99, 230 (1971). 
1~ W. D. WOSlLAIT and A. NASON, J. biol. Chem. 206, 255 (1954). 
18 Department of Biochemistry and Microbiology, Faculty of 

Pharmacy, Komensk3; University, Kalin6iakova 8, Bratislava 
(cssg). 


