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Among the various methods which were thus far employed to purify 
algal cultures from bacteria (Fogg 1942, Pringsheim 1946, Allen 1952, 
Wai 1955, Iyrauss 1958 etc.) the ultra-violet irradiation is one of the 
most simple procedures, and the sufficiency of a very small quantity 
of algal material needed in this treatment means also an advantage over 
other methods.

Ultra-violet irradiation was first used for the purification of blue-green 
algae. To free these algae from bacteria is always a matter of some difficulty 
because of the gelatinous sheaths with which they are generally surrounded, 
and their purification was eventually achieved by treatment with ultra
violet light, since a suitable irradiation kills contaminating bacteria without 
damaging the algae (Allison and Morris 1930, Gerloee, Fitzgerald and 
Skoog 1950, Fogg and Wolfe 1954, Krauss 1958). Only Allen (1952) has 
pointed out the desirability of avoiding ’’mutagenic agents” (antibiotica, 
ultra-violet light etc.) in obtaining pure cultures and employes, instead, repeat
ed transfers from the peripheries of spreading colonies.

In order to provide material for the physiological studies of algae recently 
started in our laboratories, large number of various bacteria-free algal strains 
had to be isolated. Beside other procedures irradiation was also used to kill 
the adhering bacteria.

Species-pure or so-called uni-algal cultures were obtained by the usual 
bacteriological techniques of streaking diluted lake water or mixed algal 
suspensions on 1.5 per cent agar plates prepared of Knop-Pringsheim 
nutrient solution (Pringsheim 1946, 35). From the surface of the agar 
plates the desired organisms were selected and subcultures prepared 
from them. By repeated subculturing, unialgal cultures were obtained, 
which were transferred into test tubes on agar slants containing only 
inorganic salts.

For ultra-violet irradiation a small quantity of algae was suspended 
into a liquid nutrient solution from these ’’inorganic” agar slants. This algal 
suspension wras poured into a quartz beaker and irradiated for ten minutes 
with quartz-jacketed “Hanau” mercury vapor lamp (Typ. S. 300) from 
30 cm distance. The suspension was agitated by continuous stirring during 
the irradiation period. Samples were taken with sterile pipettes from the 
beaker at Pj, 1, 2 , 4, 6 , and 10 minute intervals. Various dilution cultures 
w'ere made of each on a large number of agar plates containing nutrient substan
ces as follows :
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0,500 g potassium nitrate 
0,100 g magnesium sulfate cryst,
0,100 g calcium nitrate 
0,200 g dipotassium phosphate 
0,002 g ferric citrate
1 ml Hoagland’s A—Z solution 
5 g glucose
2 g peptone
2 ml yeast hydrolysate 
15 g washed agar-agar 
1000 ml glass distilled water

Bacteria, fungi or molds easily develop on this glucose-peptone 
medium but sufficient irradiation — depending on the delicacy of 
the different strains — and a large number of dilutions in most cases 
result plates on which the number of bacterial colonies is restricted so that 
separate colonics of algae can be easily transferred to “organic” agar slants 
under sterile conditions.

The strains thus purified were further checked for purity on three agar 
slants of different composition : in the above-mentioned glucose-peptone 
agar (pH 7), on bouillon-agar (pH 7) (Fehér 1944, 168) and on Fehér’s 
organic agar (pH 4) for fungi or molds (Fehér 1944, 192).

Bacteria-free strains are kept on glucose-peptone agar slants and are 
transferred to fresh slants once in every three months.

It is well known that algae living on media containing glucose may 
undergo physiological and morphological changes but when they are trans
ferred to inorganic nutrient solution in most cases they become similar to the 
starting forms.

The morphological identity of untreated and ultra-violet irradiated 
cultures of eight Scenedesmus strains grown in liquid inorganic media was 
studied and no morphological changes, induced by ultra-violet light, could 
he found.

For comparison of physiological properties, the photosynthetic power 
of ultra-violet irradiated (bacteria-free) and untreated portions of 172. Kirch- 
neriella contorta (Schmidle) Bohlin strain was measured by the usual Warburg 
method (Warburg 1918, Gapfron 1939), at 25° C and c. 5000 lux. The values 
of photosynthetic rate in three different media, expressed as pi 0 2/l mg 
dry matter/ 1 hour are as follows :

Untreated UV-irradiated
for 6 minutes

K2CO3 3 mmol/litre 32,6 29,2
KHCO3 3 mmol/litre without free C02 42,0 42,2
KHCO3 3 mmol/litre +  free C02 46,4 49,2

The results show that the ultra-violet irradiation caused no injurious changes 
in photosynthetic activity of this strain.

From the collection of the Hungarian Biological Research Institute 
the following strains were purified by this method :
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Strain No. Species
1329 Chlorosphaera angulosa (Coroa) Klebs

25 Cystococcus humicola Naeg.
4066 Pediastrum boryanum (Tubp.) Men e g h .
4072 Coelastrum microporum Naeg.
2257 Coelastrum sp.
634 Chlorella pyrenoidosa Chick.

1896 C. pyrenoidosa Chick.
2535 C. pyrenoidosa Chick.
4077 C. pyrenoidosa Chick.
3499 Chlorella sp.
638 ?Tetracoccus botryoides W. West.

4068 Ankistrodesmus sp.
172 Kirchneriella contorta (Schmidle) Bohlin

4079 Scenedesmus acuminatus (Lagekh.) Chod.
2543 S. acutus Mey. /. alter nans Hoktob.
4073 S. armatus Chod.
4063 S. armatus Chod. var. boglárensis Hortob

198 S. quadricauda (Turp.) Bréb .
4061 S. quadricauda (Turp.) Bréb .
4070 S. spinosus Chod.
4069 8. tenuispina Chod.
4059 Scenedesmus sp.
4177 Scenedesmus sp.
1883 Heterococcus Ichodati Vischer
1898 H. moniliformis Vischer

And other eleven unidentified strains (two diatomes).
In our laboratory attempts were made to simplify the process of isolation 

and purification. For this purpose not suspensions of unialgal cultures but 
natural populations of algae collected with a plankton net were directly irra
diated with ultra-violet light and treated in general as described above. 
In this way numerous pure strains can be isolated simultaneously from the 
bacteria-free colonies of different species developing on the surface of ’’organic” 
agar plates. The isolated strains were checked for purity in the usual manner, 
and they were determined after having been transferred into inorganic liquid 
media. However, this simplified procedure gave good results only in algal 
suspensions collected from water bodies showing a low number of bacteria, 
e. g. the collection has to be made in winter or at late autumn.

On one occasion eight different strains were isolated with this ’’direct” 
method from Lake Balaton and on another occasion nine strains from the 
pond ”Belső-tó” at Tihany.

S u m m a ry

Species-pure algal cultures were irradiated with ultra-violet light in 
order to purify them from bacteria. The suspensions thus irradiated were 
plated on agar plates containing glucose, peptone and yeast hydrolysate 
besides the usual inorganic substances (Knop-Pringsheim solution).

Good results were also obtained when irradiating natural net plankton 
samples.
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In morphological and physiological properties of the treated algal 
strains no changes were observed in comparison to the untreated ones.

*

Grateful acknowledgments has to be made here to d r . G iz e l l a  T a m á s  and 
professor d r . G. U h e r k o v ic h  who were kind enough to revide and identify our 
algal strains.
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IBO LYÁ N TÚ LI SUGÁRZÁS' HASZNÁLATA ZÖLD A LGA -TEN Y ÉSZETEK  
BA K TÉRIUM  M EN TESÍTÉSÉR E

F. Kalkó Zsuzsa  és Felföldy Lajos 

Ö s s z e f o g l a l á s

Az alga-kultú rák  baktérium -m entesítésének módszerei közül az ibolyántúli fény 
besugárzása a legegyszerűbb és nagy  előnye, hogy egészen kis m ennyiségű algaszuszpen- 
zióval is keresztülvihető.

A bakterio lógiában szokásos szélesztéses eljárással „szervetlen” 'ágár lemezeken 
egy fajból álló tenyészeteket á llítunk  elő, m elyekben szerves táp lálék  h iányában  a bak té
rium  és penész szennyeződés nem  hatalm asodhat el. E bből az ún. egy-faj tenyészetből 
s te ril táp o ld a tb an  szuszpenziót készítünk. Az UV-besugárzást kvarc edényben, állandó 
kevergetés közben „ H a n a u ” kvarclám pával végezzük 10 percig. 1/2, 1, 2, 4, 6 és 10 perc 
m úlva m in ták a t veszünk a szuszpenzióból steril p ipe ttával és nagyszám ú te rítést készí
tü n k  különböző hígítással „szerves” (szőlőcukor és peptŐri-tartalmú) ágár lemezen. E nnek 
összetételét lásd 344. o. Ezekre a lemezekre is ju tn a k  még élő bak térium ok és gom bák,
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de a besugárzás és a hígítás fokától függően mindig kapunk olyan lemezt, melyen izolált, 
baktériummentes algatelepek is fejlődnek. Ezeket kémcsőbe visszük ,,szerves” ferde 
ágárra, steril körülmények között. Az esetleges fertőződés a szerves ágáron azonnal 
jelentkezik. A törzsek tisztaságát különféle összetételű és pH-jú táptalajokon tenyésztve 
vizsgáljuk meg.

Az ibolyántúli fénnyel baktérium mentesített algákon morfológiai változást nem 
tapasztaltunk, sőt egy Kirchneriella törzsünkön végzett fotoszintézis mérés szerint az 
UV-kezelés élettani változást sem okozott.

A 345. oldalon soroljuk fel tenyészet-gyűjteményünk ibolyántúli fénnyel bakté- 
rium-mentesített törzseit.

Külön ki kell térnünk egy egyszerűsített eljárásunkra, melynek segítségévéi az 
izolálás és baktérium-mentesítés egyidejűleg elvégezhető. Ha a természetes vízből szár
mazó planktonmintát közvetlenül sugározzuk be — egyébként a fent leírt eljárással — 
a baktériumok és gombák számát annyira visszaszoríthatjuk, hogy nagyszámú faj 
baktérium-mentes törzsét izolálhatjuk, elkerülve az egv-faj tenyészetek előállítását.

nPHM EHEHHE yjlbTPAOHOJlETOBOrO OEJIVMEHMH Ú1J1H CHACEHHfl 
KVJIbT> P 3EJ1EHEIX BOflOPCCJlEft OT EAKTEPHfi

)K. <t>. KaAbuo ~  H. <PeA(fiéAböu 

P e 3 io m  e

143 MeTOgOB ocBOŐotKgemiH KyjtbTyp Boaopocaeü or ÖaKTepufi, caMbiM npocTbiM cnoco- 
6o.\t uBimeTCít oötiytemie yjtbxpatjmoneTOBbiM cbctom, oőaagaiomnM TeM npeitMyutecTBOM, 
mto e rő  mo>kho ocymecTBHTb h c noMOigbio coBce.M Majioro KOJitiHccTBa cycneH 3H it Bogopocnefi.

np ti noMomii oöbiMHoro b őaKTepnoJioniri enoeoöa pacceßa, Ha «HeoprammecKHX» 
arapoBbix njiacraHKax paaiiogtiTot coctomihiib H3 ogHOro Buga KyjibTypw, b  KOTopwx, 3a 
HenMeHHeM opraHimeci-coro iimaHHH, aarpaaneHne öaKTepHHMii n njieceHbio He movktt pac- 
iipocTpaFWTbca. 143 3toíí t. h. oahobhaoboü KyabTypu b ctepiiahHOM nmaTegbHOM pacTBope 
H3r0T0BJiHeTca cycneH3iiH. OúayaeiiiiH yjibTpaiJiHOJieTOBbiM cbctom npon3BOgHTCg b KBap- 
gOBOM cocyge, npti nocTOHHHOM riepeMemiiBaHHtt, c noMOutbio KBapgeBoft jiaMnw Ttina «raHay», 
b TfBeime 10 Mirnyr. Mepea 1/2— 1—2— 4—6 n 10 mhhvt, npti noMOUtii cxepttJibHofi nnnexKH, 
öepyx npoőu 113 cycneH3tni h b paaainiibix paaoaBaeiiimx, Ha topraHimecKoft» (cogeptKamefi 
raioK03y 11 nenxon) arapoBOÜ nnacTHHKe H3roxoBatiiox MHoromicjieHHbie cxaaHbti. CocxaB 
rraacxtiHiai cm. Ha cxp. . . .  II Ha 3XHX ruiacxtiHKax HaömogaioTCH eme >kmbl>ic SaKxepnii h 
rpnőbi, ogHaito, b 3aBiictiM0cxn ox cxeneHii oöayacHiiH n pa3öaBaeHiiH, Bcerga nojxyaaexcH 
riaacxmlKa, Ha Koxopoű pa3BHBai0TCH xaioxe u H30JinpoBaHHbie, cBOÖogHbie ox öaKTepufi 
KoaoHiiii Bogopocjieü. 3 xh kojiohhh nepeHOCHX b npoöupKy Ha «oprammecKHÜ» kocoü arap, 
npH cxepnabHbix ycaoiinax. Bo3MO>KHOe 3apa>Kenne iieMegaemio uponruiaexcH Ha opraHit- 
aecKOM arape. Mncxoxa uixa.MMOB nponepaexen npti KynbxiiBiipoBaHim Ha mixaxeJibHbix cpegax  
pa3.:in>iHoro cocTaBa h paa.'iHMHOro anaacmisi pH.

V Bogopocjiefi, ocBOÖotKgeHHbix ot öaKTepufi c noMOutbio yabTpatjiHOjieTOBoro CBexa, 
Mop4)oaonmecKHe ii3MeHeHHti He H aöiiiogaaH C b, a a  h no n3M epeH ino (j)0T0CHHTe3a, ncnoaHeH- 
Horo Ha OAHO.M mxaMMe Kirchneriella yjibxpa<j)nojiexoBoe oönyteH iie gam e (jgranogoratecK oro 
lOMeiieHtiH He Bbi3biBaao.

H a  cT p............. npiiBOAHxcg niTaMMbi n o g ö o p a  K yjtb xyp , ocBOÖotKgeHHbie ot öaK Tepuft
nyTeM yabTpaiJm oAeTOBoro oöjiyweH H fl.

OcoőeHHO caeayeT 0T.\ieTnxb ynpomeHHbifi cnocoő, c  rio.Moutbio Koxoporo ii3oaiipoBaHiie 
h ocBoöo>Kaeiiiie ox öaKTepufi ncnoaiiHioTcsi ogHOBpeMeHHO. E cjiii iipoiicxoatuuati 113 ecTecT- 
BeHHon BOgbi npoöa naaHKTOHa oöJiytaeTCH HenocpeacTBeHHO — b ocTaabHOM no BbimeyKa- 
3aHH0.\iy cnocoőy — , xo KOJitmecTBO öaKTepufi h rpiiőoB vMeiibinaeTCH a0 xaKoii cTeneHii, mto 
ygaeTcti ii3oaitpÖBaxb cboSoahhc ot öaKTepufi utTaMMbi MHoroaHCJieHuux bhaob, ii3Öerajt npti 
3T0M C03AaHIie OAHOBHAOBblX KyjIbTyp.
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