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Abstract. The effect of phenols and simple phenolic glycosides on the activity of IAA-oxidase 
isolated from gherkin seedlings was studied in experiments in vitro. Phenol stimulated the enzyme 
system activity, eugenol and quinol were proven as inhibitors. Simple phenolic glycosides (arbutin, 
gein and phenol glucoside) influenced IAA-oxidase activity only if fl-glycosidase was present: 
rree phenols released from their bound form increased or decreased the IAA level. The potential 
regulatory effect of simple phenolic glycosides on the IAA level in plants has been discussed; 
this effect is thought to be mediated by free phenols and by influence on the IAA.oxidase system. 

The  effect of  p h y t o h o r m o n e s  control l ing p lan t  g rowth  is in general  in- 
f luenced by  the i r  op t ima l  concen t ra t ion  in the  cells. The  ma in ta inance  
o f  this  op t imal  level mus t  be an i m p o r t a n t  r egu l a to ry  process. N a tu r a l  
p l a n t  g rowth  regula tors  (most ly  of  phenol ic  charac ter )  are supposed  to  ac t  
v ia  I AA or b y  o ther  mechanisms  (TuRECKAJA et al. 1969). The  surplus of  
endogenous  IAA is r e m o v e d  b y  enzymic  ox ida t ive  decompos i t ion  (GALSTOg 
1967) or t h rough  var ious  detoxi f ica t ion  mechan ism (TOWERS 1964). Pheno-  
lies m a y  s t imula te  or inh ib i t  IAA-oxidase  ac t iv i ty  according to  the i r  chemical  
cha rac t e r  and  concen t ra t ion  (GoRTI~ER and  KENT 1953, VAROA an d  K 6 v E s  
1962, HARE 1964). In  this  pape r  we give the  resul ts  of  expe r imen t s  in which 
t h e  re la t ionship  be tween  simple phenol ic  glycosides and  IAA-oxidase  
a c t i v i t y  med ia t ed  b y  ~-glycosidase was s tudied.  

Materials  and Methods  

Preparation of ~-91ycosidase 

Acetone  powders  were p r epa red  (P~EI~AK et al. 1970) f rom seedlings of  
G e u m  u r b a n u m  L. p lants  (17- -18  days  old, f o rm a t io n  of  the  first leaf). 
Ace tone  powder  (lg) was e x t r a c t e d  th ree  t imes  wi th  15 ml 0.05 M ace ta t e  
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buffer (pPI 4.6; 20 rain; 0~ the  solution precipitated with ammonium 
sulphate (80% saturation), the precipitate centrifuged (20 000 g; 20 min), 
dissolved in 4 ml 0.005 • acetate buffer (pH 4.6) and dialysed against the 
same buffer for 24 hr at 0 ~ The solution contained ~-glycosidase ("gease") 
activity. 

Preparation of IAA-oxidase 

Gherkin seedlings (Cucumis sativus L.) were cultivated in the dark at 25 ~ 
(relative humidi ty  75--78%). Three day old cotyledons were homogenized 
in 0.05 ~ phosphate buffer pH 5.8 at 0 ~ (6.6 g in 10 ml), the homogenate 
centrifuged (3 000 g) and the supernatant  dialysed against 0.005 ~ phosphate 
buffer pH 5.8 at 0 ~ The solution represented a crude preparation of IAA- 
oxidase. A part ly purified preparation was obtained according to E~CG~LS~A 
and MAIJER (1965): the homogenate was precipitated by  heat  (50~ 10 rain), 
centrifuged (20 000 g; 0~ the supernatant  precipitated at pH 4.0 (adjusted 
with acetic acid), centrifuged as given above and precipitated with ammo- 
nium sulphate (25% saturation). The supernatant  was precipitated with 
ammonium sulphate (75% saturation), the precipitate dissolved in 5 ml 
0.005 ~ phosphate buffer and dialysed against 0.001 ~ phosphate buffer pH 
5.8 for 24 hr. The solution represented a purified IAA-oxidase preparation 
free of ~-glycosidase. 

Determination oi IAA-oxidasc Activity 

IAA-oxidase activity was determined manometrically at 27 ~ and 120 rev/ 
/min. Warburg vessels contained in the main compartment:  0.2 ml MgCI~ 
(10-4 ~i), 0.5 ml IAA (5 x 10 -3 )i), 2.1 ml 0.05 M phosphate buffer pH 5.8: 
in inside well 0.2 ml 2 N potassium'hydroxide,  in 1st side arm 0.5 ml enzyme 
preparation and in 2nd side arm the solution of phenol or phenolic glyco- 
side (final concentration of free phenols was 10 -3 M, 5 X 10 -4 ~ and 5 • 10 -5 M 
respectively; final concentration of glycosides was 10 -a~  and 10-4~). 
The IAA-oxidase activity was defined in Qo~ (t~l 02 (60 min)l  mg protein). 
In  experiments with exogenous ~-glycosidase (0.5 ml in the side arm), the 
IAA-oxidase preparation was added to the main compar tment  and the 
enzymes mixed after 15 rain of incubation. 

Determination o! ~-[llyeosidase Activity 

~-glycosidase activity was determined with salicin as substrate. The 
Warburg vessel contained 2.6 ml saliein (2% in 0.05 ~ phosphate buffer 
pH 5.8), 0.2 ml MgC12 (10 -4 ~) and 0.5 ml enzyme solution. At  various inter- 
vals of incubation (27 ~ 0-03 ml samples were analysed by paper chromato- 
graphy (Whatman No 1, solvent system: n-butanol-acetic acid-water 4:1:2). 
After detection with diazotized p-nitroaniline according to SwAr~ (1953) 
the spots corresponding to saligenin were cut out and eluted twice for 15 min 
with 5 ml potassium hydroxide (0.2% in methanol). The solution was ana- 
lysed photometrically' at  485 nm and the concentration of saligenin calcu- 
lated from the calibration curve (linear for 5--30 tzg saligenin). The activity 
of ~-glycosidase was defined as ~g saligenin released in 60 rain by  1 mg protein. 

Protein Determination 

Protein content  was determined according to LOWRY etal. (1951). 
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Results and Discussion 

Cotyledons of gherkin seedlings gave a crude IAA-oxidase containing also 
some ~-glycosidase activity (120 ~zg saligenin (60 min) 1 mg protein). Purified 
enzyme preparation of IAA-oxidase was free of ~-glycosidase activity. The 
Qo~ values of the crude IAA-oxidase preparation were 31.7--36-6, of the 
purified enzyme 44.5--48.5. 

Various mechanisms keep IAA at the optimallevel in plants, one of them 
being the control of enzyme activity by oxidative decomposition of IAA. 
Free phenols influence this degradation, but free phenols occur in plants 
very rarely. Their most common form in vivo are glycosides and glucose 
esters. Therefore for regulation of IAA level those enzymes are of impor- 
tance which release free phenols from their bound forms: glycosidases are 
such enzymes. A correlation between glycosidase activity, phenolic glyco- 
sides and IAA-oxidase activity might therefore represent one controlling 
mechanism of endogenous IAA level in plants. 

TABLE 1 

EYFECT OF PHElqOItlCS on IAA degradat ion (results given in Qo0 

Phenolics 

Phenol 
Quinol 
Eugenol  
Coumaric acid 
Ferulie acid 
Caffeic acid 

Concentrat ion of phenolies 

10-sM [ 

46"6 
33"3 

2.5 
29.1 

0.0 
0.0 

5 X 10-4M 

40"0 
12"5 
3"8 

43"0 
10.0 
12"0 

I 5 • 10-sM 

36"0 
25"0 
34"8 
33-5 
17"2 
18"1 

Control 

34"5 
33-2 
36"6 
31"7 
31"7 
31"7 

The effect of some free phenols on IAA-oxidase activity was studied: 
phenol has a stimulatory effect, quinol and eugenol are inhibitors (Tab. 1). 
The effect of hydroxycinnamic acid derivatives on IAA-oxidase activity 
was reported previously (ENGELSMA and MAIJE~ 1965); we proved the 
stimulatory effect of p-coumaric acid and inhibitory effects of ferulic and 
caffeic acids. 

TABLE 2 

EFFECT OF SIMPLE PHENOLIC GLYCOSIDES on IAA degradation (purified IAA-oxidase preparation;  
(results given in Qo~) 

Phenolics 

Arbutin (10-SM) 
Arbutin (I0-3~) + 
Gein (5 • 10-4M) 
Gein (5 X 10-aM)+ 

Experiments 

48"1 
12"7 
48"5 

7"0 

Controls 

48.3 
48.3 
48-3 
48.3 

+ Gease added 
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Simple phenolic glycosides (arbutin, gein) were ineffective upon IAA- 
oxidase when a purified enzyme preparation was used. I f  the ~-glycosidase 
was added to the purified preparation of IAA-oxidase, inhibitory effects 
of  arbutin and gein were demonstrated in acoordance with the effects of their 
aglycones, quinol and eugenol (Tab. 2). In  experiments with crude IAA- 
oxidase preparation which contained also ~-glyeosidase activity, simple 
phenolic glycosides (arbutin, phenol glucoside) had an effect upon 
IAA-oxidase activity in a way corresponding to the aglycones in question: 
arbut in demonstrated an inhibitory effect, phenol glucoside a st imulatory 
effect, which were accentuated when almond emulsin was added (Tab. 3). 

TABLE 3 
EFFECT OF SIMPLE PHENOLIC GLYCOSIDES on IAA degradation (crude IAA-oxidase preparation; 
(results given in Qo~) 

Phenolics 
(10-3~) 

Quinol 
Arbutin 
Arbutin § 
Phenol 
Phenol glueoside 
Phenol glucoside + 

Experiments  

5.8 
22.5 
10.6 
44.3 
38.8 
41.5 

Controls 

33'6 
33-6 
33.6 
33-6 
33'6 
33"6 

+ Almond emulsin added 

These experiments make it clear that  simple phenolic glycosides do not 
influence the IAA-oxidase system in a direct way. Phenols or phenolic acids 
must  be first set free from their bound forms due to ~-glycosidase activity, 
and then the effects on IAA-oxidase system appear. Therefore, the ~-glycosi- 
dase and IAA-oxidase system are linked through phenolic glycosides and 
their  biochemically active aglycones. I t  may  be presumed tha t  such a correla- 
tion exists also in vivo. Phenolic glycosides are no longer considered as waste 
products of plant metabolism (HARBORNE 1964); one of their functions 
might be a regulatory effect on IAA level in plants. 
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V pokusoeh in vitro bol ~tudovan~r vplyv fenolov a jednodueh~ch fenoliek3~ch glykozidov 
na  akt iv i tu  IAA-oxid~zy, izolovanej z kotyledonov uhoriek. Fenol zvyw akt iv i tu  enz:~nov~ho 
systhmu, eugenol a hydrochin6n p6sobil inhibi6ne. Jednoduch6 fenolick6 glykozidy (arbutin,  
gein a fenolglukozid) ovplyvSovali  ak t iv i tu  IAA-oxid~zov6ho syst6mu Ion v pri tomnost i  fl-glyko- 
zid~zy: vorn6 fenoly uvornen6 z viazanej formy zvy~ovali alebo zni~ovali h ladinu IAA. V dislmsii 
sa uva~.uje o mo~.nom p6sobenl jednodueh~ch fenoliek.qeh glykozidov ako poteneion~,lnycb 
regul~torbv hladiny IAA v rastlin6,ch meehanizmom sprostredkovan~rm vorn~mi "fenolmi a o- 
vplyvnenim systAmu IAA-oxid~zy. 


