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While the metabolism of carbohydrates, the most important compounds
of the Krebs cycle and lipids is fairly well-known in the case ofalgae (Danfortn
1962), few investigations of the amino acids have been made in this direction.
Previous data in literature were presented by sauders (1957), while recent
data can be found in the works of syrett (1962). Questions relating to the
uptake, utilization and metabolism of amino acids deserve particular attention
not only from the point of view of algal-physiology (as carbon and nitrogen
source), but they also have a distinct role to play in nature, in the extremely
important process of the self-purifying ability of waters as well as the minera-
lization of organic nitrogen compounds.

Several authors (Aigetjs 1948 a, b, C; Betcher and Fogg 1958) maintain
that the algae are capable of utilizing glycine as a nitrogen source. Examina-
tions referring to the absorption of glycine, however, are still to be made.
So far only snrift and sprout (1963) are known to have carried out investi-
gations to this end by examining the methionine uptake of Chlorella vulgaris
and its incorporation into proteins. Based on the inhibitive effect of 2—4
DNP they have suggested that the methionine uptake is an active process.

Method

Scenedesmus obtusiusculus (Chodat Strain 5618) from the algal collection
of the Biological Research Institute (Tihany) was used in the experiments.
The suspension was grown in K nop—P ringsheim SOIUtION (Pringsheim 1946)
and aerated by 5 per cent carbon dioxide in air

The nutrient solution of the culture before use was found to contain
nitrate only in traces since it had already been absorbed by the cells. This
thick suspension was then diluted 15 to 20 times by another dose of nutrient
solution, depending on the number of cells of the culture. The experimental
solution contained glycine and NaHCO03 (350 mg/1) which served as nitrogen
and carbon source respectively. To promote the gas exchange of the sus-
pension and prevent sedimentation the samples were either incubated by a
shaker (New Brunswick Co. thermostatic shaker which provides for giratory
shaking) or they were rotated in light thermostate.

Fluorescent tubes of an intensity of 2000 luxes were used in the examina-
tions in the light with thermostatic shaker. In the light thermostate which
had been constructed at the Chair of Plant Physiology of E6tvds University
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as suggested by Steemann Nielsen (1961) the samples were placed in the
compartments of a wheel held in a waterbath of constant temperature, in
100 ml reagent bottles. The waterbath was illuminated by F 29 fluorescent
tubes and mercury-vapour lamps of low pressure (maximum intensity 50,000
luxes). Hllumination in the compartments can be regulated by the neutral
filter series of Chance and Co. A more detailed description of the light thermo-
state used will be given in a future publication.

After the time of exposition 10—10 ml aliquots of the suspension were
filtered by a membrane filter (Co 5 filter plate, Membranfilter Gesellschaft
Gottingen), then they were rinsed with nutrient solution containing inactive
glycine of the same concentration; after drying up the activity of the 107
cells was measured on membrane plates by Friesecke—Hoepfner methane
gas flow counter.

Results

_The time curve of glycine uptake is presented in Figure 1. The nutrient
solution contained 5 mM glycine as nitrogen source. The period of the experi-

Fig. 1. Changes in the glycine uptake by Scenedesmus obtusiusculus (5 X 107 cells) in
the light A and dark X in relation to the time of incubation

1. abra. A Scenedesmus obtusiusculus (5 X 107sejt) glicinfelvételének véaltozasa fényen A

ment ranged from 5to 120 minutes. The absorption was examined in samples
incubated in the light and in dark. At the beginning the uptake was found
to be very rapid in cells kept either in the light or in dark. During the first
five minutes the uptake of the illuminated cells accounted for 45% of the
total quantitg absorbed during two hours as against 35% by cells kept in
the dark. In both cases the rate of uptake was reduced after 30 minutes but
it remained steady during the subsequent period of up to 120 minutes. The
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glycine absorbed by cells kept in the light was generally 30% higher on the
points of measurement of the time curve.

It is noteworthy that the stimulatory effect of light can be detected as
early as during the first five minutes and if expressed in percen™lage it shows
no essential change throughout the whole period of examination. Since it is
of common knowledge that the uptake of photosynthetic plants is likely to

it Mglycine

Fig. 2. The intensity of photosynthesis O and glycine uptake 4 by Scenedesmus obtu-
siusculus (10® cells/2 hours) in relation to the changes in the intensity of light

2. &bra. A Scenedesmus obtusiusculus (10s sejt/2 dra) fotoszintézisintenzitasa O és
glieinfelvétele O a bees6é fényenergia valtozasadnak fiiggvényében

be indirectly stimulated by light, we carried out investigations in light thermo-
state in order to determine optimum intensity. The results of the two hour
experiments are presented in Figure 2. The effect of even 1200 luxes on glycine
uptake can be considered optimum because more light failed to bring about
a substantial increase in absorption. The intensify of photosynthesis shows
the usual light saturation curve, reaching its maximum at 33,000 luxes (66%)
under our experimental conditions. Since the course of the curve of giycine
uptake is completely different from that of photosynthesis, the stimulatory
influence of light is presumably of an indirect character.

The concentration curves of glycine uptake were also made in light
thermostate, with the glycine concentration of the nutrient solution varying
between 0.01—10.0 mI. In Figure 3. the changes in glycine absorption are
given in relation to the glycine concentration in double logarithmic plot so
as to present the results of the experiments over the whole concentration
range. The same data are also presented in Figures 4 and 5 on a linear scale.
Unfortunately snrift and sprout have failed to publish concentration curves
referring to L-methionine so we give the concentration curve of glycine uptake
by excized wheat roots in Figures 3 and 4 for the sake of comparison (Csen
and Bosszormenyi 1964). According to the view formed during the studies
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on the mechanism of ion uptake the active (carrier-mediate) absorption
saturates at a certain external concentration. Here the rate of uptake reaches
its maximum and becomes independent of the external concentration. Recently,
however, the experiments made by a number of authors (Bange and over-
street 1960, Boszérmenyi and Csen 1964, Boszormenyi 1965, Epstein,

Fig.3. Changes in glycine uptake by Scenedesmus obtusiusculus (108 cells/2 hours)
in the light A and dark X and hy wheat seedling O (20 plants/1 hour) in relation to the
glycine concentration of the nutrient solution

3. &bra. A Scenedesmus obtusiusculus (10s sejt/2 6ra) fényen A és sotétben X és a blza-
csx'randvény O (20 novény/1 6ra) glicinfelvételének valtozasa a tapoldat glicinkoncentracio-
janak fiiggvényében

Rains and Elzam 1963, El1zam, Rains and Epstein 1964) have pointed to
the possibility that two or more uptake systems may play a part in the
absorption of the same ion. We may run into difficulties when trying to divide
the concentration curve into saturation stages if a sharp distinction cannot
be made between the operation of the systems concerned by adopting mathe-
matical and experimental methods.

The glycine uptake curve fails to indicate pronounced saturation either
in the case of algae or wheat roots. The largest deviation of the curve from
the linear one can be found with 0.2—0.4 mM and 0.3—1.0 mM external
concentrations in the case of wheat roots and algae respectively. The slight
deviation between the two materials may also stem from the fact that the
concentration curve is not sufficiently detailed.



Fig. 4. Changes in glycine uptake by Scenedesmus obtusiusculus (108 cells/2 hours) in the
light A, and dark X and by wheat seedlings (20 plants (1 hour) O in relation to the glycine
concentration of the nutrient solution

4. abra. A Scenedesmus obtusiusculus (108sejt/2 dra) fényen [ és sotétben X és a blza-
ceirandvény O (20 névény/l éra) glicinfelvételének véltozasa a tapoldat glicinkoncentra-
ci6janak figgvényében

Fig. 5. Glycine uptake by Scenedesmus obtusiusculus (108 cells/2 hours) in the light g
and dark X in relation to the glycine concentration of the nutrient solution

5. abra. A Scenedesmus obtusiusculus (10ssejt/2 6ra) glicinfelvétele — fényen [ és sotét-
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Summary

The uptake of glycine-C4 by Scenedesmus obtusiusculus has been
examined in relation to the period of absorption, the intensity of light and
the changes in the glycine concentration of the nutrient solution.

It could be concluded on the basis of the time curves made in the light
and in darkness that in both cases there was an initial very rapid uptake period
followed by a slower linear stage. The stimulatory effect of light began to
operate right at the beginning of illumination and lasted until the end of the
experiment.

Even a minimum light was found to stimulate absorption. Further
increase in the intensity of light had neither a stimulatory nor inhibitive
influence on uptake.

The extent of the stimulatory effect of light is dependent on the medium

glycine concentration; there was a slight stimulation at 0.01 mM, but absorp-

tion was found to have been increased by more than 100% at 10.0 mM external
concentration.

Despite the wide concentration interval used during the experiment,
pronounced saturation cannot be observed on the concentration curves.
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A SCENEDESMUS OBTUSIUSCULUS GLICIN FELVETELE

osszefoglalas
Cseh Edit és Szab6 Erné

Scenedesmus obtusiusculus Cl4jelzett glicin felvételét tanulmanyoztuk az inkuba-
lasi id6tartam, a fényintenzitas és a tdpoldat glieinkoncentracié valtozasanak dsszeflig-
gésében.

A soOtétben és fényen felvett id6gorbék alapjan megallapithaté volt, hogy mind-
két esetben, egy kezdeti igen gyors felvételi szakaszt egy linearis lassibb periédus kdvet.
A fény serkent6 hatdsa a megvilagitds kezdetén jelentkezik éstart az egész kisérlet alatt.

A felvétel szempontjabél mar minimalis fény serkenté hatdsd. A fényintenzitas
tovabbi névekedése a felvételre sem gatlé, sem serkentd hatassal nincsen. o
mMol esetén alig figyelheté meg, addig 10,0 mMol kiils6 koncentraciénal a felvételt tobb
mint 100%-kai ndveli.

A kisérlet soran hasznalt széles koncentracié intervallum ellenére a koncentracio
gorbéken kifejezett telit6dés nem figyelhet6 meg.

YCBOEHWE TNVUMNHA Y SCENEDESMUS OBTUSIUSCULUS
3amnT Yex, 3. Cabo

BbINI0 M3y4YeHO YCBOEHWE FNMUMHA ¢ MeyeHHolt C14 Scenedemus obtusiusculus B 3aBu-
CMMOCTMN OT BpPeMeHU MHKYy6aLnu, UHTEHCUBHOCTU CBETA W U3MEHEHUS KOHLEHTpauun ravumHa
B MuTaTeNbHON cpege.

Ha ocHOBe KpuBbIX BPEMEHM MONYYEHHbIX MPU pPerncTpaumyv BO CBeTE M B TEMHOTE,
6b110 yCTaHOB/IEHO, YTO B 060MX Cy4yasax nMeeTcs HavanbHasa 6bicTpas asa, BCes 3a KOTopol
cnefyeT 6onee MeAseHHbI NMHeapHbIA Nepuof B YCBOEHUWU ranuuHa. CTUMynupyloLlee BAvs-
HUWe cBeTa MOSABMAETCA B Hayane OCBELLEHMSA U MPOJOJIKAETCA B TEYEHUUN BCEro IKCnepuMeHTa.

C TOYKM 3pEHUSI YCBOEHUS TNUUMHA YXe MWUHUMaNbHOe KOMM4YecTBO cBeTa obnafaer
CTUMYNVPYIOLLNM AeliicTBUEM. [lanbHelllee yBennyeHNe WHTEHCUBHOCTW CBeTa He OKasblBaeT
HU TOPMO3SILLETO HWU CTUMY/IMPYIOLLEr0 BAIUAHUA YCBOEHMA [/MUUHA.

CTumynupyiollee AelicTBMe cBeTa 3aBUCUT OT KOHLEHTpauuu ranumHa B cpege; npuv
KOHUeHTpaumm 0,01 MM/n CTUMYNAUMS YCBOEHUS TAMLMHA MOYTU He HabnogaeTca, a npu
KOHUeHTpauun 10 MM/n ycBoeHMe rnvunHa ysenuumsaetcs B 100%.

HecMoTps Ha LIMpPOKME Mnpegenn, NPUMeHAEeMbIX KOHLEHTpaLUUK, B X0fe 3KCNePUMEHTOB
He OTMeyanacb HacbIWEHHOCTb Ha KOHLEHTPALUOHHbIX KPUBbIX.
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