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Abstract. We have found in a number  of plants  (lentil, lupine, bean ,barley, oats, rye, wheat ,  
cucumber, melon, flax, sunflower and  rape) t h a t  varying amounts  of e thanol  are formed under  
na tura l  anaerobiosis and, t h a t  in later growth periods these plants  continue to react to an- 
aerobiosis by  formation of ethanol.  When  the  tes ta  has  opened in germinat ing plants  or, when 
plants  are t ransferred from the  anaerobic atmosphere to air, e thanol  disappears. 

Plants  contain alcohol dehydrogonases, the  act iv i ty  of which depends on the  alcohol con- 
coutration in their  tissue; the  max imum concentrat ion is reached during na tura l  anaerobiosis, 
rising in the  course of fur ther  growth when the plants  are kept  in a ni t rogen atmosphere.  

Alcohol dehydrogenases of the  plants  studied are loealised in the  soluble cell fract ion not-  
sedimenting a t  120 000 g, thei r  p H  opt imum is in the  weakly alkaline region and  thei r  Michaelis 
constants  are equal in order of magni tude (10 -5 M). They are all inhibi ted in the  same way 
b y  Zn ~+, Cu 2+, Hg ~+, B4072- ions, p-ehloromercuric benzoate, iodoacotate, EDTA and  phenan-  
troline, which may  be considered as evidence of the presence of -- SH groups. The specific ac t iv i ty  
of alcohol dehydrogenaso preparat ions is higher in plants  grown in l ight t h a n  in plants  grown 
in the  dark. 

The specific act ivi ty of p lant  alcohol dehydrogonasos can be increased b y  precipitat ion wi th  
ammonium sulphate by  a t  most  one order of magnitude,  while all the  ac t iv i ty  is lost by  th is  
purification process in the  ease of cereals. 

The following isoenzymo composition of A D H  was found by  means of electrophoresis on 
polyacrylamide: the  enzyme from peas and  sunflower, for example, is composed of three, t h a t  
from wheat  and  oats six, tho enzyme from maize and  barley of five isoenzy~nes. 

While animals when transferred into anaerobic conditions die in fact due 
to cell hyperacidification, plants are able to emit carbon dioxide for some 
time. Some plants can live for rather a long time without oxygen, several 
days or even weeks; other plants do not survive more than a few hours. 
All plants in fact pass through a period of natural anaerobiosis during 
germination, until their testa breaks. 

The possiblity of living under anaerobic conditions is related 
a) to the capacity of obtaining sufficient energy by processes taking place 

in the absence of air, i .e.  fermentation. There exist some plants which survive 
longer in nitrogen when ATP is added, while with other plants no positive 
effect was recorded (SIeGeL and Rosv.~ 1962). 

* A d d r e s s :  Albertov 2030, P raha  2, Czechoslovakia. 
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b) to tolerance to the products  of anaerobiosis or, perhaps, the capacitiy 
of degrading (detoxieating) them. 

Under  anaerobic conditions pyruvic acid converts either to acetaldehyde 
and ethanol or to lactic acid. Up to the present, no other products  of  an- 
aerobiosis have been proved in plants. Plants  degrade the ethanol formed 
under anaerobic conditions when exposed to air. In spite of the large number  
of papers published in this field, the degradation mechanism is not  as ye t  
completely understood. Some authors believe that  ethanol is removed not  
by  means of metabolism, bu t  by  respiration (WAoE~ 1959, PHILIPS 1947, 
KEI~EFICK 1962, FIDLER 1951). Other authors have found tha t  ethanol 
labelled with radiocarbon on C-2 converts to acetaldehyde, and further to 
glutamate  and asparagate,  while C-1 labelling leads to the formation of 
labelled amino acids and small amounts  of CO 2 with radioactive carbon. 
(CASTELFRAI~CO et al 1963. Lxu et al. 1965, t)ETERSOI7 and CossINs 1966, 
CAMERON and CossINs 1967, CossINs 1962). Very little is known about  the 
nature of the enzyme which is capable of oxidizing ethanol in plants. 

In  this paper we have studied the formation of ethanol in plants with 
different reserve substances under natural  as well as artificial anaerobiosis. 
We have proved tha t  all the plants studied contained alcohol dehydrogenase. 
We are trying to purify the enzyme and to characterize it in greater detail. 

Material and Methods 

Plant Cultivation 

The experimental plants [lentils (Leus esculenta MoE~ca cv. HrotovickA), 
lupine (Lupinus albus), peas (Pisum sativum ev. Orllk and Pisum sativum I. 
ssp. arvense (L.)), beans (Phaseolus vulgaris L. ev. VeltruskA Saxa), maize 
(Zea mays L.), barley (Hordeum distichon L. ev. Valtick:~), oats (Arena 
sativa L.), rye (Secale cereale L.), wheat  (Triticum aestivum L. s.s.), cucumber 
(Cucumis sativus L.), melon (Cucumis melo L.) ,  sunflower (Helianthus 
annuus L. ev. Slovensks sivA), flax (Linum usitatissimum L.), rape (Brassica 
napus L. var. arvensis (LA•) THELL.)]* were cultivated in Petri  dishes for 
the short-term experiments. We distr ibuted 7 g seeds over the bo t tom of 
a 12 em diameter dish and added 30 g water. For long-term experiments 
we removed the testa from the seeds on the third day of germination and 
t ransplanted the seeds into polyethylene dishes (135 • 200 mm) in which 
gauze was stretched on a glass frame above the bo t tom of the dish. We 
cul t ivated the plants in Knop 's  nutri t ive solution which we exchanged 
every day, so that  disinfectants did not have to be added even with prolonged 
cultivation times. When cultivating under anaerobic conditions we placed 

* Seeds, the var ie ty  of which is no t  s ta ted,  were conventional  commercial  types  not  designated 
in more  detail. 

Abbreviations ueed 
NAD -- nicot inamido adenine dinucleotide 
E D T A -  ethylonediamine totraaeotie acid 
N B T  -- n i t ro to t razol ium blue chloride 
TTC -- t r iphonyl te t razol ium chloride 
A D H  -- alcohol dohydrogonaso 
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ten plants each in conical flasks fitted with a ground glass seal with two 
taps. A stream of nitrogen, from which oxygen had been removed in pyrogallol 
solution, was passed through the flasks. Controls were cult ivated in conical 
flasks without  the seal. After anaerobiosis, air was passed through the flasks. 

Determination of Ethanol 

Ethanol  was determined in aqueous plant tissue distillate by  means of  
the enzyme method. The determination is based on ethanol oxidation to 
acetaldehyde by  alcohol dehydrogenase with the aid of NAD, according 
to the equation 

C2HsOH + NAD "" "~"~ ,i.,h,.~,,__.. ,,.,.: CH3CHO 4- NADH2 

We measured by  pipette 0-1 ml 0.024 ~ NAD, 1 ml -la::,],r,i ethanol solution 
or aqueous plant tissue distillate and 2.1 ml glycine buffer solution composed 
of 3 parts 0.1 ~ NaC1, 7 parts 0.1 ~r glycine in 0.1 ~ NaC1, 1 par t  0.1 ~ semi- 
carbazide hydrochloride in 0.1 ~ NaOH and 0.02 ml enzyme (product of  
the Boehringer Co., 30 mg ADH/ml)  into cells. After incubating for 70 minutes 
at  25~ we read optical density values at 340 nm on a Spektronom Model 
202 spectrophotometer.  

Preparation of the Alcohol Dehydrogenase Extract 

We homogenised plant  tissues in a mixer for 5 minutes with 3 parts b.w. 
0.05 ~ phosphate buffer p H  7.5. We filtered the homogenate over a double 
layer of gauze and centrifuged for 20 minutes at 10,000 g. We removed 
the sediment containing cell residues and used the supernatant  for act iv i ty  
determinations. 

Enzyme Activity Determination 

This determination was done by  a procedure similar to Racker 's  method 
(RACKER 1950). Into cells we measured, by  pipette, 100 btmoles ethanol, 
0-1 ml 0.024 ~ NAD solution, 2 ml 0.05 M phosphate buffer p H  7.8 and 
0.1 ml enzyme extract.  We measured the alcohol dehydrogenase act ivi ty 
with a Spektronom 202 spectrophotometer  from the optical density increase 
at 340 nm against a blank sample containing all the reaction mixture com- 
ponents except ethanol at  25 ~ C. An enzyme amount  which under the above 
conditions causes an optical density increase of 1 unit  within 2 minutes was 
taken as a unit of activity. 

Purilieation of Plant Alcohol Dehydroflenases 

We precipitated the alcohol dehydrogenase extract  from peas with 2% 
protamine sulphate solution. After centrifugation (30 minutes at  8 000 g) 
we precipitated the supernatant  with ammonium sulphate from 40 to 6 0 o  
saturation. We dissolved the precipitated protein in 0.05 ~ phosphate buffer 
p H  8.5 and separated it on a column of Sephadex G 150 (4.5 x 45 cm) 
equilibrated with 0.05 M Tris-HC1 buffer solution with 0.001 M EDTA pH 8-3. 
We joined the active fractions, precipitated with ammonium sulphate to 
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600/0 saturation and dissolved the precipitated protein in Tris-HCl buffer 
pH 8-3. 

Eleetrophoresis of Plant Aleohol Dehydrogenases  on Polyaerylamide 

We prepared the gel according to a procedure reported by J. B. Davis 
(DAvis 1964). We applied an 'alcohol dehydrogenase extract prepared in 
0-2 ~ Tris-glycine buffer pH 8.3 (100 ~g protein) into a layer of sucrose 
(32%). Separation of the proteins took place for 20 minutes at 100 V and 
then for 2 hours at 200 V in 0.2 ~ Tris-glycine buffer solution with 0.01 M 
2-mercaptoethanol. We detected the proteins with Amido Black 10 B. The 
incubation medium for detecting the activity of alcohol dehydrogenase 
contained 5 mg NAD, 0.1 ml ethanol, 1 mg phenazinmetasulphate and 1 mg 
:NBT or TTC in 10 ml phosphate buffer 0-05 2I, pH 7.8. Incubation lasted 
1 hour. 

Results and Discussion 

Ethano l  Format ion  under Natural and Artificial Anaeroblosls  

Under natural anaerobic conditions, i .e.  in the first days of germination, 
a number of plants (lentils, lupine, peas, beans, maize, barley, oats, rye, 
wheat, cucumber, melon, flax, sun flower, rape) accumulate ethanol, which 
starts to disapear when the testa breaks. For illustration, several examples 
are shown in Fig. 1. The ethanol concentration also increases under artificial 

Fig. 1 Fig. 2 

4O 

0 24 48 ,=2 hours 96 

Fig. 1. Ethanol  content in germinating plants 
abscissa --  time of soaking in water (in hours) 

c. 

c~ 

Q~ 
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50 

- -  air  

I 
24 hours 48 

ordinate --  mg ethanol/100 g fresh weight of plant samplou were taken every 6 hours 

Fig. 2. Ethanol  content in tissues of 14 day old plants after 24 hours of artificial aaaoroblosis 
a n d  24 hours recovery in air 
abscissa --  hours 
ordinate -- mg ethanol/100 fresh weight of plant~ 
Not~tlon see Fig. 3 
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anaerobic conditions in a nitrgen atmosphere. During 24 hours the ethanol 
concentration rises several fold (Fig. 2)On returning to the air from the 
~i rlili, ial anaerobic conditions, the alc'ohol content decreases rapidly. 

We favour the view that alcohol is degraded by alcohol dehydrogenase, 
since the alcohol dehydrogenase activity rises in plants under natural 
anaerobic conditions and under conditions of artificial anaerobiosis (incu- 
bation in nitrogen atmosphere), which is evidently due to the increased 
amount of ethanol accumulated in plants under anaerobiosis. When plants 
are returned to air from the artificial anaerobic conditions, the enzyme 
activity decreases in the reserve organs of 1 to 13 day-old pea, maize and 
sun flower plants, while it slightly rises in the vegetative organs on exposure 
to air. The latter phenomenon may be due to transport of ethanol from the 
reserve organs to vegetative ones (LF_~BLOVA et al. 1969). 

Fig. 3. Specific ac t iv i ty  of alcohol de- 
hydrogenase prepared from plants  of 
different a g e s  

a b s c i s s a  - -  a g e  of plants  in days 
ordinate --  specific ac t iv i ty  in uni ts  

Nota t ion  identical for Figs. 1, 2, 3 
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In plants cultivated in light, the specific activity of alcohol dehydrogenase 
is greater than that  of plants grown in the dark (Table 1). 

Puri f le 'a t ion  of  A l e o h o l  D e h y d r o g e n a s c s  

Considerably less is known of plant alcohol dehydrogenases compared to 
animal alcohol dehydrogenases (PIET~uszxo and THORV, LT. 1969), those from 
yeast (HAIs and VELICX 1954) or e..q. from Drosophila (Soyv.R and URSPRUI~G 
1968). This is apparently due to the high degree of instability of the enzyme 
on purification (Cossr~s et al. 1968; DuFrvs 1968; H A G E ~  and I~LESHER 
1960; PATTEE and SWAISGOOD 1968). Some of the above authors succeeded 
in preparing the animal and yeast enzyme in crystalline form, while no one 
has so far succedded in preparing plant alcohol dehydrogenase in this state. 
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TABLE 2 
PURIFICATIOI~ OF ALCOHOL DEHYDI~OGEI~ASE from peas 

39 

Fract ion 
Total protein 

mg 

Total ac t iv i ty  
uni ts  
• 10 e 

Specffic 
act ivi ty  
units/rag 
protein 

Ext rac t  

Supornatant  obtained after  precipi- 
ta t ing  extract  with  protamino 
sulphate 

Superna tan t  obtained af ter  precipi- 
ta t ing  with ammonium sulphate 
to 40% satura t ion 

Solution obtained by  dissolving the  
protein salted out  wi th  ammonium 
sulphate from 40 to 60~o sa tura t ion 

Solution obtained by  joining the  
fractions after  gel fi l tration 

Solution obtained by  dissolving the 
protein precipitated by  ammonium 
sulphate to 60~o sa tura t ion from the  
combined fractions af ter  gel fi l tration 

I 

4 500 

2 880 

990 

432 

195 

119 

1"89 

2,04 

1"62 

1"08 

0"176 

0.022 

420 

740 

1 640 

2 500 

907 

196 

Table 2 shows the results of purification of the enzyme from two-day old 
pea plants. On precipitation of the enzyme extract  with protamine sulphate 
the act ivi ty increased twice, on precipitation with ammonium sulphate 
from 40% to 60% saturat ion six times, while gel filtration resulted in a specific 
act ivi ty decrease. 

In the case of lentils the fraction obtained by  precipitating the extract  
with ammonium sulphate from 40% to 60% saturat ion had a specific act ivi ty 
three times higher than tha t  of the original extract,  in the case of rape six 
times; with cereals act ivi ty was nearly lost on saturation with ammonium 
sulphate. 

Properties of Plant Alcohol Dehydro9enases 

Pea, maize and sunflower alcohol dehydrogenasc is contained in the 
soluble fraction not sedimenting at 120 000 g. 

From the relationship of reaction rate and substrate concentration the 
Michaelis constant was est imated and found to be 1-75 • 1 0  - 5  M in the case 
of the enzyme prepared from peas, 1.50 • 10 -5 ~ with that  from maize and 
1.21 • 10 -5 ~ with that  from sun flower. 
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The optimum pH value for plant alcohol dehydrogenases is in the slightly 
alkaline region (Table 3). 

I t  was found with the aid of inhibitors reacting with - -SH groups, tha t  
these groups are contained in plant alcohol dehydrogenases and that  they 
are essential for this enzyme. I t  was similarly established by reacting the 
enzyme with metal-binding substances, that  alcohol dehydrogenase is 
a metaloprotein (CossINs and TURNER 1962, APP and MEISS 1958, SuzuKI 
1966, CossI~s et al. 1968). 

TABLE 3 

pH OPTIMUM Of plant alcohol dehydrogenases 

Plant tytm Optimum pH 

Lentils 7.5 
Peas 8.0 
Rye 8.4 
Wheat 8.5 
Barley 8.7 
Oats 8-7 
Sunflower 8" 8 

We have  therefore  also inves t iga ted  the  influence of  - - S H  conta in ing  
substances ,  i.e. mercap toe thano l  and  L-cys te in  (10 -3 • solution) on ac t iva t ion  
o f  the  enzyme,  finding t h a t  me rcap toe thano l  ac t iva tes  the  purified enzyme  
on ly  (the e n z y m e  ob ta ined  b y  sal t ing ou t  f ract ions  af ter  gel filtration). No  
such ac t iva t ing  influence was found  on the  enzyme  ex t r ac t  p repared  f rom 
peas,  maize and  sunflower and  the  enzyme  prec ip i ta ted  f rom this ex t rac t  
wi th  a m m o n i u m  sulphate .  Ac t iva t ion  b y  L-cys te in  was indist inct .  Inh ib i t ion  
o f  the  ac t iv i ty  of  enzyme  ext rac ts ,  expressed in percentages ,  is summar ized  
in Table  4. ( Inhibi t ion  b y  Zn 2+ and  Cu 2+ ions was measured  in Tris-HC1 

TABLE 4 
INFLU~WC~ OF EDTA, p-choloromorcuric benzoate, iodoacetamide, copper, zinc and boron ions 
on the alcohol dohydrogenase activity 

Inhibitor 

P-chloromereu- 
rio benzoate 
Iodoacotamide 
EDTA 
B 4 0 7 2 -  
Zn2§ 
Cu2+ 
Hg2+ 

Concen- 
tration 

10-5 
10 -a  M 
10-3 
10 -3 M 
10 -a  M 
10 -3  M 
10 -3  M 

Peas 

10o 
~8 
31 
83 
50 
98 

Beans 

100 
7 

40 
90 
57 
93 
90 

Inhibition 

Wheat 

100 
16 
40 
84 
16 
97 

100 

?oreentago 

Maize 

100 
14 
44 
89 
19 
99 

Sun 
flower 

100 
10 
38 
87 
39 
91 

100 

Rape 

100 
17 
36 
78 
30 
86  

100 
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buffer solution p H  7"8. In the other experiments a phosphate buffer of  
p H  7.8 was used). 

I soenzymes  of Plant Alcohol  Dehydrogenases  

On separating the enzyme extract  of germinating seeds by  electrophoresis 
on polyaerylamide we determined the isoenzyme composition of plant alcohol 
dehydrogenase. Alcohol dehydrogenase from maize contains two isoenzyme 
groups, of which the one which migrates to the anode more rapidly contains 
one isoenzyme, the more slowly migrating group is composed of four iso- 
enzymes. In the case of alcohol dehydrogenase from barley we similarly 
succeeded in proving the existence of five isoenzymes, in the case of wheat 
and oats six and in the case of peas and sun flower three isoenzymes in each 
c a s e .  

References 

APP, A.  A. ,  MEISS, A. 1~. : Ef fec t  o f  a e r a t i on  on  rice alcohol dehydrogenase .  - -  Arch.  Bioehom.  
Biophys .  77 : 181--190 ,  1958. 

CAMERON, D. C., Cos s I~s ,  E .  A. :  S tud ies  o f  i n t e r m e d i a r y  m e t a b o l i s m  in  g e r m i n a t i n g  pea  coty-  
ledons .  T h e  p a t h w a y  of  e t hano l  m e t a b o l i s m  a n d  t h e  role o f  t h e  t r i ca rboxyl ic  ac id  cycle. - -  
B iochem.  J .  105 : 323- -331 ,  1967. 

CASTELFRANCO, P., BIANCHETTI, R., MARI~E, E. :  Difference in  t h e  m e t a b o l i s m  fa t e  o f  ace t a t e  
a n d  e t h a n o l  fed  to  h i ghe r  p l a n t  t i ssues .  - -  N a t u r e  198 : 1321--1322,  1963. 

Cossn~s ,  E .  A. :  • t i l i sa t ion  o f  e thanol -2-C 14 b y  pea  slices. - -  N a t u r e  194 :  1095--1096,  1962. 
Cossn~s ,  E .  A. ,  T t -R~ .R ,  E .  R . :  Losses  o f  a lcohol  a n d  alcohol  d e h y d r o g e n a s e  ac t i v i t y  in  germi-  

n a t i n g  seeds.  - -  A n n .  B e t .  26 : 591- -597 ,  1962. 
CoSSINS, E .  A. ,  KOPALA, L.  C., BLOWACKX, B. ,  SPRONK, A. M.: Some proper t ies  o f  h igher  p l a n t  

a lcohol  d e h y d r e g e n a s e .  - -  P h y t o c h e m i s t r y  7 : 1125--1134,  1968. 
DAVIS, J .  B. :  Disc  e lect rophoresis .  M e t h o d  a n d  ap l ica t ion  to h u m a n  s e r u m  prote ins .  --  Ann .  

N.Y.  Acad .  Sci. 121 : 404- -427 ,  1964, a r t .  2. 
DUFFUS, J .  H .  : Alcohol  d e h y d r o g e n a s e  in  t h e  ba r l ey  embryo .  --  P h y t o c h e m i s t r y  7 : 1135--  1137, 

1968. 
FrDLER, J .  C.: A c o m p a r i s o n  o f  anaerobic  a n d  aerobic  resp i ra t ion  o f  apples .  --  J .  exp.  Be t .  

2 : 4 1 - - 6 4 ,  1951. 
HAGEMAN, R. H., FLESHER, D.:  T he  effect of  a n  anaerob ic  e n v i r o n m e n t  or the  ac t i v i t y  o f  alcohol 

d e h y d r o g e n a s c  a n d  o the r  e n z y m e s  o f  corn  seedl ings .  - -  Arch .  B i eehem.  B iophys .  87 : 203- -209 ,  
1960. 

HAIS, J .  E . ,  VELICK, S. F. :  Y e a s t  a lcohol  dehydrogenase :  Molecular  weight ,  coenzyme  b ind ing  
a n d  r eac t ion  equi l ibr ia .  - -  J .  biol. Chem.  207 : 225- -244 ,  1954. 

KENEFICK, D.  G.: F o r m a t i o n  a n d  e l imina t ion  of  e t hano l  in suga r  bee t  roots .  - -  P l a n t  Phys io l .  
37 : 434- -439 ,  1962. 

LEBLOV~, S., Z I ~ K O V ~ ,  I . ,  SOFROV%,, D. ,  BAI~THOV~, J . :  Occurence  o f  e thano l  in pea  p l an t s  i n  
t h e  course  o f  g r o w t h  u n d e r  n o r m a l  a n d  anaerob ic  condi t ions .  --  Biol.  P l an t .  11 : 417- -423 ,  
1969. 

LIU, T.  Y. ,  OPPENHEIM, A. ,  CASTELYRANCO, P.  : E thy la l coho l  m e t a b o l i s m  in l e g u m i n o u s  seedlings.  
P l an t .  Phys io l .  4@ : 1261- -1268 ,  1965. 

PATTEE, H.  E . ,  SWAISGOOD, H .  E .  : P e a n u t  a lcohol  dehydrogenasc .  1. I so la t ion  a n d  purif icat ion.  --  
J .  F o o d  Sci. 33 : 250- -253 ,  1968. 

P~.TEI~SOI% C. A. ,  CossINs,  E.  A. :  P a r t i c i p a t i o n  o f  t h e  g lyoxa la t e  cycle in t h e  m e t a b o l i s m  of  
e t h a n o l  b y  Cas tor  bean  e n d o s p e r m  t i ssues .  --  Can.  J .  B iochem.  4 4 : 4 2 3 - - 4 3 2 ,  1966. 

PHILrPS, J .  W. :  S tud ies  on  f e r m e n t a t i o n  in  rice a n d  bar ley.  - -  Amer .  J .  Be t .  34 : 62 - -71 ,  1947. 
PIETRUZSKO, R . ,  THEORELL, A. :  S u b u n i t  compos i t i on  o f  horse  l iver alcohol dehydrogenase .  - -  

Arch .  B iochem.  B iophys .  131 : 288- -298 ,  1969. 
RACKER, E. :  Crys ta l ine  a lcohol  d e h y d r o g e n a s e  f r o m  bake r s  yeas t .  - -  J .  biol. Chem.  1 8 4 :  

313- -319 ,  1950. 
SXEQET., S. M., ROSEN, L.  A. :  Ef fec t  o f  r educed  o x y g e n  t ens ion  on ge rmina t ion  a n d  seedl ing 

g rowth .  - -  Phys io l .  P l an t .  15 : 437, 1962. 



42 S. LEBLOV/t~, I. ZIM~KOV/I., J .  BARTHOVA, D. EHLICHOV/~ 

SOFER, W., URSPRUNG, H~: Drosophila alcohol dehydrogenase. Purification and partial charae- 
terisation. -- J. biol. Chem. 243:3110--3115, 1968. 

SUZUKI, Y.: Alcohol dehydrogenase (alcohol : NAD oxidoreductase) from the pea seedling. -- 
Phytoehemistry ~ : 761--765, 1966. 

WAr H. G.: The effect of artificial wilting on the production of ethanol by ripening pea seeds. -- 
New Phytol.  58 : 68--74, 1959. 

SYLVA LEBLOVk, ILOBrA ZIMkKOVk, JANA BARTHOVk, DANA EHLICHOVk, Katedra bioehemie 
PHrodov6deck6 fakulty Karlovy university Praha: Bostlinn6 alkohe]dehydrogenasy.-- Biol. Plant.  
12 : 33--42, 1970. 

Zjistfly jsme, ~e u cel6 ~ady rostlin (5otky, lupiny, fazolu, pelu~ky, jeSmene, ovs~, ~ita, p~enice, 
okurky, melounu, lnu, sluneSnice, ~epky olejky) se za p~irozon6 anaerobiosy tvoH v6t~i nebo 
men~i nmo~.stvi ethanolu a ~e v~eehny tyro rostliny reaguji i v dalw rflstov6m ~idobi na an- 
aerobiosu tvorbou ethanolu. Ethanol po prasknutl testy u kliSfcich rostlin nebo p~enesenl rostlin 
z anaerobni atmosf6ry na vzduch mizL 

Rostliny obsahujf alkoholdehydrogenasy, jejich~, aktivity je z~visl~ na koncentraci ethanolu 
v pletivech: dosahujc maxima b~hem p~irozen~ anaerobiosy a v dal~im rfistu so zv~w p~i p~o- 
chov~vs rostlin v atmosf6~e dusfku. 

Alkoholdehydrogenasy studovan~-ch rostlin jsou lokalisovan6 v rozpustn6 bun~Sn6 frakei 
nesedimentujici psi 120 000 g, majf pH optimum v mfrn6 alkalick6 oblasti a MiehaelisovIr ken- 
s tan ty  jsou ~dov6  stejn6 (10 -5 ~I). Inhibice ionty Zn 2+, Cu 2+, Hg 2+, B407 ~-, p-ehlormerkuti- 
benzos jodaeet~tem, EDTA a fenantrolinem jsou obdobn6 a sv~dSi o pHtomnosti - - S H  
skupin. Specifick~ aktivita prepar~tu alkoholdehydrogenasy je vy~ i  u rostlin p6stovanI~ch na 
sv6tle ne~ ve tin6. 

Srggcni siranem amonn~m dovoli zv~git speeiflckou aktivitu rostlinn:~ch alkoholdohydrogonas 
maximgln6 o joden ~gd, u obilovhx se u tohoto stupn/~ 5i~t6nf aktivita ztrgci. 

Elektroforosou na polyakrylamidu jsme zjistily isoenzymov6 slo~.eni ADH: lgapL onzym 
z hraehu a slune6niee obsahuje 3, p~eniee a eves 6 a kuku~iee a je6men 5 isoenzym~. 


