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Among the various methods which were thus far employed to purify
algal cultures from bacteria (Foce 1942, PrINGSHEIM 1946, ALLEN 1952,
War 1955, Krauss 1958 ete.) 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 (Arrison and Morris 1930, GErLOFF, FITzZGERALD and
Sko00G 1950, Foce and WorLre 1954, Krauss 1958). Only ArLLeEN (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 (PrixagsmEm 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 was 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 Y, 1, 2, 4, 6, and 10 minute intervals. Various dilution cultures
were made of eachona 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 HoacraNp’s A—Z% solution
g glucose

¢ peptone -

ml yeast hydrolysate

15 g washed agar-agar

1000 ml glass distilled water

-~
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o o

Bacteria, fungi or molds ecasily 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 colonies 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) (Femfir 1944, 168) and on FEHER's
organic agar (pH 4) for fungi or molds (FEHER 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
be found.

For comparison of physiological properties, the photosynthetic power
of ultra-violet irradiated (bacteria-free) and untreated portions of 172. Kirch-
neriella contorta (ScHMTDLE) BOHLIN strain was measured by the usual Warburg
method (WARBURG 1918, GAFFRON 1939), at 25° Cand ¢. 5000 lux. The values
of photosynthetic rate in three different media, expressed as wul O,/1 mg
dry matter/1 hour are as follows :

Untreated UV-irradiated

for 6 minutes
K,CO3 3 mmol/litre 32,6 29,2
KHCO, 3 mmol/litre without free CO, 42,0 42,2
KHCO; 3 mmol/litre | free CO, . 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 :



Strain No. Species

1329 Chlorosphaera angulosa (CORDA) KLEBS
25 Cystococcus humicola NAEG.

4066 Pediastrum boryanum (TUrp.) MENEGH.

4072 Coelastrum microporum NAEG.

2257 Coelastrum sp.

634 Chlorella pyrenoidosa CHICK.

1896 C. pyrenoidosa CHICK.

2535 C. pyrenoidosa CHICK.

40717 C. pyrenoidosa CHICK.

3499 Chlorella sp.

638 ?Tetracoccus botryoides W. WEST.

4068 Anlkistrodesmus sp.

172 Kirchneriella contorta (SCHMIDLE) BOHLIN
4079 Scenedesmus acuminatus (LAGERH.) CHOD.
2543 S. acutus MEY. f. alternans HORTOB.
4073 S. armatus CHOD.

4063 S. armatus CHOD. var. boglarensis HORTOB.

198 8. quadricauda (Turp.) BREB.

4061 8. quadricauda (TURP.) BREB.
4070 8. spinosus CHOD.

4069 S. tenuispina CHOD.

4059 Scenedesmus sp.

41717 Scenedesmus sp.

1883 Heterococcus ?chodati 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 “’Bels6-t6” at Tihany.

Summary

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 DR. G1zELLA TAMAS and
professor DR. G. URERKOVICH who were kind enough to revide and identify our
algal strains.
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IBOLYANTULI SUGARZAS HASZNALATA ZOLD ALGA-TENYESZETEK
BAKTERIUM MENTESITESERE

F. Kalké Zsuzsa és Felfoldy Lajos

Osszefoglalas

Az alga-kulturdak baktérium-mentesitésének moédszerei koziil az ibolyantuli fény
besugirzésa a legegyszer{ibb és nagy el6nye, hogy egészen kis mennyiségii algaszuszpen-
zibéval is keresztiilvibetd.

A bakteriolégiaban szokasos szélesztéses eljarassal ,szervetlen” agar lemezeken
egy fajbol 4116 tenyészeteket allitunk eld, melyekben szerves taplalék hianyaban a bakté-
rium és penész szennyez6dés nem hatalmasodhat el. Ebbél az tn. egy-faj tenyészetbol
steril tapoldatban szuszpenziét készitiink. Az UV-besugirzast kvarc edényben, allandé
kevergetés kozben ,,Hanau’’ kvarclampaval végezziik 10 percig. 1/2, 1, 2, 4, 6 és 10 perc
mulva mintakat vesziink a szuszpenziobdl steril pipettaval és nagyszamu teritést készi-
tiink kiilonboz6 higitassal ,,szerves’’ (sz6lécukor és pepton-tartalmu) 4gar lemezen. Ennek
Osszetételét lasd 344. o. Ezekre a lemezekre is jutnak még él6 baktériumok és gombak,
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de a besugarzas és a higitas fokatél fiiggéen mindig kapunk olyan lemezt, melyen izolalt,
baktériummentes algatelepek is fejlédnek. Ezeket kémesSbe visszik ,,szerves” ferde
agarra, steril koriilmények kozott. Az esetleges fert8z6dés a szerves agaron azonnal
jelentkezik. A torzsek tisztasagat kiilonféle osszetételli és pH-ju taptalajokon tenyésztve
vizsgaljuk meg.

Az ibolyantili fénnyel baktérium mentesitett algdkon morfologiai valtozést nem
tapasztaltunk, sét egy Kirchneriella torzsiinkon vegzett fotoszintézis mérés szerint az
UV-kezelés élettani valtozast sem okozott.

A 345. oldalon soroljuk fel tenyészet-gytijteményiink ibolyantuli fénnyel bakté-
rium-mentesitett torzseit.

Kiilon ki kell térniink egy egyvszer{isitett eljarasunkra, melynek segitségével az
izolalas és baktérium-mentesités egyidejlileg elvégezhetd. Ha a természetes vizbdl szar-
maz6 planktonmmtat kozvetleniil sugérozzuk be — egyébként a fent leirt eljarassal —
a baktériumok és gombéak szamét annyira visszaszorithatjuk, hogy nagyszému faj
baktérium-mentes torzsét izolalhatjuk, elkkeriilve az egy-faj tenyészetek elsallitasat.

I[MPUMEHEHHME VIJIbTPA®HOJIETOBOT'O OBJIVUEHWSA JJI5 CITACEHMSI
KYJIbTYP 3EJIEHBIX BOILOPCCJIEM OT BAKTEPUH

JK. ®. Kaavko — JI. Deagiéavou

Pesome

M3 MeTo0B 0CBOOOXK/IEHUSI KyJbTYP BOJOPOCeH 0T GaKTepHii, caMbIM MPOCTHIM CITOCO-
Gom siBsisieTcst 00J1yYCHHE yAbTPA(QUOICTOBLIM CBCTOM, 00JIaJAIONHM TEM IPEHMYIIECTBOM,
YTO €r0 MOXKHO OCYHIECTBHTbL M C MOMOUIBIO COBCEM MaJIOF0 KOJHMYCCTBA CYCIEH3UH Boaopocneﬁ.

IIpu momoin 0OBIYHOTO B 0aKTEPHOJOIHM crocoba pacceBa, Ha «HEOPraHUYECKHX»
arapoBbIX TUTACTHHKAX PA3BOAATCS COCTOSIIME M3 OJHOIO0 BHIA KYJBTYpPbl, B KOTOPbIX, 3a
HEHMEHIEM OPraHMyecKoro MUTAHUS, 3arpsi3HeHMe 0AKTEPUSIMH M TUIECEHBI0 HE MOXKeT pac-
npocTpasaThest. M3 9Toi T. H. 0JHOBH0BOI KyJbTYpBI B CTEPHIBHOM MHTATEIBHOM PacTBOPE
u3roToBisiercs cycnenaus. OOayuyeHusi yJabTPaQuOIETOBHIM CBETOM TTPOM3BOANTCS B. KBap-
1OBOM COCYJi€, ITPU MOCTOSIHHOM IepeMeIBaHIH, C TOMOIIbI0 KBAPIEBOil JaMibl THNA «[aHay»,
B Teuenne 10 munyt. Yeped 1/,—1—2—4—6 1 10 MUHYT, IPU TOMOIIM CTEPHIILHOMH MHUIETKH,
GepyT npoObl U8 CYCHEH3UH M B PA3JIMUHBIX pa30aBJIeHHSIX, HA «OpraHUyecKoih (comeprraruei
IIIOKO03Y " HCI’ITOH) araposoi’x TUTACTUHKC HM3TOTOBJISIIOT MHOTOYMCIIEHHBIE CTiaHbs. CocTas
TJIACTUHKH CM. Ha CTp. ... M Ha a1tuX IJIaCTMHKAX HaGHlOIIalOTCﬂ CHie »XKHMBbIC 6aKTCpHH 14
rpulbl, OAHAKO, B 3aBUCHMOCTH OT CTETIeHH OOJIYYCHHsI M PasbaBlieHHs], BCEIAA MOJIyYaeTcst
IJIaCTHHKA, Ha KOTOpOH Pa3BHUBAIOTCST TAKIKe U MI-}OIIMDOBaHHblC CBOﬁOlIHblC oT 6aKTepHH
KOJIOHHU BOILOpOCJIeH 9T KOJIOHUH TMEPEHOCHAT B l'lpOOHpKy Ha «opraﬂuqecxml» KOCOIT arap,
NpH CTEPHJIbHBIX YCJIOBHsIX. BosmorkHoe 3apayKeHUC HEMCJICHHO TPOsIBJISAETCA Ha OpraHv-
YeCKOM arape. YucTora wITaMmmoB IPOBEPsACTCs MPH KYJIbTUBUPOBAHUN HA NHUTATE/IBHBIX Cpeax
PasJIMYHOr0 COCTaBa M PA3JMYHOro 3HayeHmst pH.

Y Bojopocieil, 0cBOOOYKACHHBIX OT OaKTepHil ¢ MOMOUILID YJIbTPA(UOsIETOBOI0 CBETa,
Mopdosiornueckue UsMeHeHusl He Ha0JII01a/iCh, 1a U 110 usMepeHnio (poTocuHTes3a, UCIOTHEeH-
Horo Ha oxxom mramme Kirchneriella yiasTpaduoseroBoe obsydenue aarke GUSHOJOTHYECKOT0
M3MEHEHUs1 He BbI3bIBAJIO.

Ha ctp. .... TIpHBOJATCS MITAMMBbI 1000pA KYJBTYD, OCBOOOYICHHBIE OT GaKTepMﬂ
nyTem yiabTpaguosieToBoro 00JyyeHHs.

Oco0eHHO cirejlyeT OTMETHTHL YIPOILEHHBIH crocod, ¢ MoMoIIbI0 KOTOPOro H30JMpOBaHIE
H 0CBOOOYKJAEHHE OT (‘)aKTele‘fl HCITOJIHAKTCA OAHOBPEMEHHO. Ecnu NpoUCXOoAsilast U3 eCTeCT-
BEHHOI1 BO/Ibl l]pOGZl IUIAHKTOHA oﬁnyqaerc;l HEIOCPEe/JCTBEHHO — B 0CTAJIbHOM [0 BbIUIEYKas
3aHHOMY CMOCO0Y —, TO KOJIMYECTBO OAKTEePHil U TPUOOB YMEHBINACTCS A0 TAKOil CTENeHH, YTo
VAAeTCs1 N30JIMPOBATH CBOOOHBIE OT DAKTEpPHH 1ITAMMbI MHOIOYHC/ICHHBIX BUAOB, na3berasi nmpu
9TOM CO3/1aHHEe OJHOBMOBBIX KYJBTYP.
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