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BOITUMIL ST<ANXA _ JAR,OSLAV ZEMANOVIE

Srlhrn. Tenzidy Tween 80 a niektord typy Slovanik vykazujrl stimuladnf vplyv
na produkoiu colulfiz vl6knitou }rubo:u Tri,choilerrna u'iri,itre.Oeskoslovensk6 tenzidy
typu Slovanik sa vyrovnajri tenzidu Twoen 80. Pridavok tenzidu 0,1-0,2 /" pred
dosiahnutim maxima produkoio celuliz m6io viesf k joj zv1y'6eniu o 6G-100 o/o.

Tenzidy zrojme neovplyviujd tvorbu extraceluld,rnych proteinov, ale mohlo by isli
o ovplyvnonio vlastnosfi bunkovej steny.,

Reese [], Grifrin [2] a daldi autori upozornili, i,e tenzidy sf fdinn6 stimul4-
tory produkcie celul6,z. Naproti tomu ini a,utori, ako Mandelsovd, [3], Gott-
waldovr{, [4], Tangnu [5] a dalHi, sa, nestotoZiujri s tlimto tvrdenim. Mechaniz-
rnus ribinku tenzidov na produkciu celuldz nie je zn&my.

V na5ej pr6ci sme porovndvali stimula6nf ridinok na produkciu celuldz
niekolklfch zahranidnlfch a domicich tenzidov, a to vzhladom na produkciu
extracelul6rnych proteinov a das pridania tenzidu do m6dia.

Materi6,l a met6dy

Pou\i,t! mi,kroorgani,znxus. y prr{,ci sme pouZlvali kmeil Trialtnd'erma airi,ile

QM 9414 zo zbierky Chemick6ho fstavu SAV v Bratislave a v niektorlfch
pokusoch aj kmef llri,chod,erma ai,rid'eM 3 z Katedry technickej mikrobiol6gie
a bioch6mie CHTX'SVST (RNDr. A. X'arga5ov5,, CSc.).

Kultiaadnd gt6d,y.Na kultivd,ciu Tri,ahod,erma airid,e sme pouiivali p6du podla
]Iandelsovej [6], modifikovanti podla X'arka5a [7].

Doc. Ing. Bohumil Skrirka, CSc., Ing. Jaroslav Zemanovi(,, CSc., Katedra toohnickej
rnikrobioi6gie a bioch6mie, Chemiakotechnologickri fakulta SVST, Radlinsk6ho g,

812 37 Bratislava.
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Poilmi,enlcg lculti,adci,e. Pouiivali sme 500 ml banky so 125 ml pddy pH 5,0.
Kultivovali sme na rotadnej trepadke (5 cm excenter, ll0 obr./min) pri 28 oC.

Stanoaeni,e cel,uhizoae;j alcti,ui,tg na fi,ltrab'n! pap'i,er (FPA). 0,2 ml odstrede-
n6ho kultivadn6ho m6dia sme v skrimavke zriedili O,3 ml vody, pridali 0,5 ml
0,05 mol.dm-3 citr6,tov6ho tlmiv6ho roztoku pH 4,8 a 6 x I cm prriiok filtrad-
n6ho papiera Whatman l. Skrimavku sme vloZili do vodn6ho kripela (50 "C)
a nechali inkubovat 60 min. Po ochladenl roztoku sme rr iom stanovili reduku-
jrice sacharidy [8] alebo gluk6z;rt l9l.

Stanoueni,e protei,nou. Na stanovenie protelnov sme pouilvali met6du podla,
Lowryho [r0, ll].

Yfsleitky a rliskusia

Prehlad testovanfch tenzidov je v tabulke l.

Tabulka l. Prehlad testovanlich tenziclov
Table l. Roviow of tosted tensidos

Obchodnf nrizovl Chomick6 zloilerrioz Yj'robca - doddvatols

Twoon 80

Slovasol O

Slovasol A

Slovanik PV 3708

Slovanik M 640

Slovanik T 310

Slovanik NT 70

Dodecylsiran sodnfa
Dodocylbenz6nsulf6nan
sodnfs
Flavok BMK

oxyetylovanli sorbitan f
monooledto
oxyetylovanf oleyl-
alkohol f acetylalkohol?
oxyetylovand kyselina
olejovris
kopoly'm6ry etyl6noxidu
a propyl6noxiduo
kopolpn6ry etyl6noxid-u
a propyl6noxidue
kopolym6ry etyl6noxidu
a propyl6noxid.ue
kopolym6ry etyl6noxidu
a propyl6noxidue

Atlag Chemical Co., USA

CIIZWP, Novri,ky

CHZWP, Novriky

CIIZWP, Novriky

CH.ZWO, Novri'k;'

CH.ZWP, Nov{,ky

CIIZWP, Novdky

Lachema, Brno

Iliils, NSR,
Spolek, Ilsti nnl-.

lOommercial name; 2Ohemical composition; sProducer 
- supplier ; aSodium dodecyl sulphate ;

sSodium dodocylbenzone sulphonato; GOxyethylated sorbato f monooleato; ?Oxyothylated
ole;,'1 rtr6 acetyl alcohols; 8Oxyethylated oloic acid; eOopoly'rners of ethylene and propylone
csides : loAlkylbetaine.

Yplyo testovanfch tenzidov na, produkciu ceiuliz uv6"dza tabulka 2, kde
r-idief, Ze z deskoslovenskfch tenzidov najlep5ie vfsledky vykazujri tenzidy
t.rau Slovanik.
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Tabulka 2. Vplyv r6znych fenzidov na produkciu celul6z (vyjadronri ako FPA)
Tablo 2. Effoctg of differont tensidee on tho production of cellulasos (expressod as the filter

Vfsleclby v tejto i dalSich tabulk6ch srl priomerom 3-5 paralelnfch etanovoni'
The results in thig tablo and in noxb on€s &ro oxproseed a,s tho meage of 3-5 parallel dotormi-

nations.
'Production strain; lTonside; 30oncentration in med.ium; aCultivation time (days); 6Filter

papor activity i slo fot tho control; ?Sodiurn dodecyl sulphato; 8Sodium dodocylbonzono sulpho-
nate ; e0arboxymethyl celluloso.

Tab ulka 3. Yply'v r6znych tonzidov na produkciu celuliz (ako FPA) podas kultivricie
Trichoilerma airi'ile QM 9414 (odkovan6 sp6rami)

l'able 3, Effects of difforent tonsides on the production of cellulases (as FPA) cluring the
Triahoderma oi'riile QM 9414 cultivation (inoculated with spores)

'Ienzidr
^o."..-ltrricia I

v m6diu'l
r 
o/or 

I

Produkcia, celuldr.z (ako FPA)3 [nkat.ml-r]

derl kultivd,ciea

Maxi-
mrlm

h maxi-
mu

kontro-
lyu
t%)1

3,74
6,55
6,07
5,96
5,65
7,39
6,09

5

3,83
6,33
5,66
5,65
4,4t
6,26
5,63

6

5,15
9,28

10,80
9,46
7,l6
9,30
7,79

7

5,43
10,7:l
9,21
8,87
7,27

r0,45
8,84

l0

Iiontrola6
Trveen 80

Slovanik NT ?0

Slovanik
PV 370-8

0,1
0,2
0.1
0,2
0,1
0.2

3,44
5,89
5,47
1,54
5,32
5,7t
6,r 3

5,22
I,r9

I2,59
8,42

r0,25
8,62

t2,78

100
198
o.l t
l7,t
r88
rg2
235

lTensido; 2Concentration in modium; 3Production of cellulases (ag FPA); aCultivation's day;
t1['he maximum to control rnaximum; sOontrol.
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Koncon-
tr6cia

v m6diu3
t%l

nrDri'Jfli" I . . t"+'.. l . . o,/o

i.i;i;* | ['kat.ml-rl I 
kukontrole.

Trichod,erma
uirideMS Tweon 80

Slovanik M 640
Slovasol A
Slovasol O
X'lavol BMK
Dodocylsiran Na?
Dodocylbonz6nsul-
fonan Nat
Kerboxymetylco-
lul6zae

Tweon 80
Slovanik NT 70
Slovanik T 310
Slovanik
PY 370.8

0,2
o,2
o,2
0,2
0,2
o,2

0,2

o,2

o,2
0,1
o,2

0,1

5
4
b
5
t
4
4

4

6
4
4
4
I
6

4,5
5,1
5,8
2,8
3,0
0,I
0rl

0,1

1,6
6,l l

10,10
11,86
9,86

I,r0

r00
r46
r66
80
86

3

46
r00
166
189
r63

r40

?rinlnilerma
uirtile
QM 9414



Tabulka 3 porovn6va stimuladnS? ridinok tenzidu Tween 80 a dvoch desko-
slovenskfch tenzidov typu Slovanlk. Z vfsledkov vidiet, Ze predor'Setkfm
Slovanik PV 370B sa stimuladnfm ribinkom vyrovn6 Tweenu 80.

V tabulke 4 sri okrem EPA zaznamenan6 aj hodnoty obsahu extracelul6r:-
nych proteinov. Z uveden;?ch ridajov vidiet, Ze zv;iBenie celuldzovej aktir.it1'
nesrivisi s ich tvorbou.

Tabulka 4. Yztah medzi produkciou eelulaz (ako FPA) a, oxtracelui/rrn.vch proteinov podas
kultiv6cio Triahnd,erm,a ttiride QM 9414 (odkova,n6 sp6rami)

I'able 4. Relat'ions between the production of collrrlasos (as FPA) and iho extracellular proteins
during the Iri,choderma ai,ride Q\[" 9414 cultivation (inoculated with sporos)

Tenzidl Koncentrdcia
v m6diu2

t"%1

das kuttivdcie [clni]3

Maxi-
mtlrn

k maxi-
mu

Tween
801

l%l

Produkcia celuld,z (r'yjadrend ako FPA); [nkat,.ml-I]

Tweon 80
Slovanik PV 370-8

o,2
0,1

3,66 4.54
3,02

5,43
3,8:

9,80
9,09

8,26
8,33

r00
9:i

Extracelrtl6rne protcinvc fmg.n1-1]

Trveen 80 O,2
Slovanik PV 370-8 0,1

0,88
0,60

t, t9
0,76

t,40
0,84

1,5:i
r,32

r,38
1.29

100
u6

lTensido; 2Ooncentration in medium; 3Cultivation time (do)-s) ; aMaximum t'o Tweon 80 maxi-
mum; sProduction of cellulases (expressed as FPA) ; BExtracollular proteins.

Tabulka 5. Vplyvprid.aniatenziduSlovanikPVST0-Bvhoncentrdcii0,2o/odom6diapoias
kultivd,cio llriohad,erma ai'rid.e QM 9414 (odkovan6 sp6rami) na produkciu celuld,z

Table 5, Effects of the addition of Slovanik PV 370-8 tonsiclc in concentration 0.2o/o into
the meclium rluring the Trichodernraciricl.e QM 9414 cultivation (inoculatecl rvith spores) on t'ho

das pridania
tonzidul

ldnil

Produkcia celuld,z (ako FPA)2 [nkat'.rnl-l]
deir kultivdcie3

5

3,36
3,63
),4tJ

0

4
5

2,52
2,24

8,22
8,32
7,20
4,73

5,95
6,94
6,18
4,09

5,66
6,? I
5,52
3,83

lTime of the tenside addition
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KedZe testovand tenzidy sp6sobujri mierne penenie pddy, do je v prevddzke
mr4lo Ziadrice, zistovali sme, ako sa prejavl ridinok tenzidov pridr{,vanfch aZ
y priebehu fermentdcie (tab. 5).

Z q.isledkov tabulky 5 vidiet, Ze ak sa tenzid pridr{,va iba krdtko pred dosiah-
nutlm ma,xima prod.ukcie, jeho stimuladn}? ridinok sa uZ neprejavi. Z toho by sa

dalo usudzovat,, Le tenzidy urbitfm sp6sobom zasahujf d.o vlastnosti bunkovej
sienl'.
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B;rrrlnrrc rerr8rr/troB Ira npoAyriquro rleJ.rrro;rag c nolroqtrro no:ror*rlcroro rpu6a
Tri,chodernza tiride

Pcarorte

'l'euau4r,r Tt'oen 80 rr uerioropble rfirla Slovanili onaallBaror crllMf;Illp)rolqeo B.TIIIBHTIc

na rrpoAyr{q[o qeJr.rrroJras c noMoqbro BoJ-roru{ficTor-o lpu6a Trichodernza airid,e. lexo-
cJroBarltrre rerarrAr,r runa Slovanik pannr't reEaully Tr,veen 80. ,{o6auta rerrsnAa 0,1-0,2 o/o

I]epcil AocTtrrl(eBrreM MaRcIMyMtl flpoA)rrirdtrrr qe.TrJ]ro.na3 I\{orI{eT Br,r3BrlTL ee rroBbI[Ie]IIIe Ea

60-100 /o. Teuangsr rrBrro Ee or{aar,IBaror B,:ltrrulre Ba o6paaoBaulle Bxcri;croqHr,rr Jrpo-

TerrHoB, rro Mor.rllr 6r,r non.rrrrnrr, tla csoiicrsa ti.trcto.rnorli crennrl.

'Ihe influcncc of tensiiles on the ecllulases proiluction by Tliclroclelma 'i'iride

S umnra"ty

'Ihe fensides Tween 80 and sorne oi Slola.niks have tlre stimulating effect on the coliu-
lasos product,ionby Tricltoderma tsir'ide. The Czechoslovai< tensides Slovanilis are compa-
rable rvith Trveen 80. The supplement 0.1-0.99.b of the tensiCes before the maximal
collulases production could increase it, about' 60-100?6. The tensides probably do not
interfero with the extracellular protoins pr'oduction but by some \r'ay could ohange the
properties of t'ho cell 'rvall.
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