KOREAN J, FOOD & NUTR.
Vol. 13. No. 2, 158~163(2000)

Hansenular capsulata S-132] 0|0l 2|8t Killer Toxine| AHAE

dx g - Zuof - o] B
Yo AT S wpol @ o) kAT AE, fFAFEF, FAAHARA T

Production of Killer Toxin from a Mutant of
Hansenular capsulata S-13

Jae-Ho Kim®*, Na-Mi Kim and Jong-Soo Lee*

*Bio-medical Resources Research Center, Dept. of Genetic Engineering, Paichai University, Taejon 302-735, Korea
Division of Products Development, Korea Ginseng & Tabacco Research Institute, Taejon 305-345, Korea

Abstract

Killer yeast, Hansenular capsulata S-13 were treated with heat, ethylmethane sulfonate and
N-methyl-n’-nitro-n-nitrosoguanidine and a mutant(S13-E1), showing 2-fold higher killer toxin activity
than that of parent strain to killer sensitive strain, Saccharomyces cerevisize ATCC 38026 was obtained.
Hansenular capsulata S13-E1 showed strong killer toxin activity to Saccharomyces mellis and
Saccharomyces salsus and four strains of gas-producing yeasts from traditional Doenjang and Kochujang.
The culture condition for killer toxin production by Hansenular capsulata S13-E1 was optimized to be
1.0% potato extract, each 0.5% of peptone and glucose, and 0.025% MgSQs with initial pH 45 at 30C

and 36 hr of batch cultivation.
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Table 1. Killer activities of toxin from H,
capsulata S13-El1 to industrial veasts

Yeasts Killer toxin activities(mm)*
Zygosaccharomyes rouxii 8.0
Zygosaccharomyes mellis 120
Zygosaccharomyes salsus 10.0

Saccharomyes cerevisiae -
Saccharomyes pastorianus -
Candida tropicalis -
Candida versatilis -
Candida krusef -
Kluyveromyces lactis -
Kluyveromyces fragilis -
Kluyveromyces apiculata -
Pichia membranaefaciens -
Hansenular anomala -

* Size of inhibitory zone in Well-test
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AhE B uma 73 FF9E BALY o= Table 2. Killer activities of toxin from H.
o] AR siM = dFAde) it ol AFU H capsulata S13-E1 to gas-producing yeasts from
capsulata S-13¢] S, cereVJSJaeQ’r C. versatilisel th3} Doenjang and Kochujang

o zvzt 150mmet 12.0mme} AEANRE Hl”"ﬁl Killer toxin
A6 7 B0 Hel AR ML T B Yeasts™ activities (mm) *
gl

N b Saccharomyces sp. D-6 -
3 A £V WA ARILEE FEHY 3 AL

D-30 -
£ 19 AR 7 B3l HIF3F o] TR it K-8 15.0
Y74 2 A% TR 7k 44 99 &R K-34 200
Saccharomyces sp. K-8, K-34¢} Zygosaccharomyces Zygosaccharomyces sp. D-211 65.0
sp. K-181, 8% HALE A AE Zygosacchar- K-23 -
omyces sp. D-211 S0l tiate] 7 d dwidS B K-181 350
tH(Table 2). Pichia sp. D-13 -

olg AFe) A viwsty & W Zygosa- * Yeasts were isolated from traditional Doenjang(D) and

ccharomyces sp. D-119 gt oF 279, Zygosa- Kochujang(K) as gas-producing veast”
ccharomyces sp. K-181¢ll disixE 1580 &8 & ** Size of inhibitory zone in Well test

Table 3. Killer activities of toxin from H. capsulata S13-El1 to Meju yeasts

Yeast Killer toxin activies Yeast Killer toxin activities
Rh. glutinis OE-1 - Rh. glutinis S-1 +
Saccharomyces spp. OE-2 + Saccharomyces spp. S-2 +
Rh. glutinis OE-3 - Saccharomyces spp. S-3 -
Deb. castellii OE-4 - Kluyveromyces spp. S-4 -
Sacch. exiguus OE-5 - Zygosacch, rouxii S-5 -
H, capsulata OE-6 - Unidentification S-6 -
Rhodotorula spp. OE-7 + Kluyveromyces spp. S-7 +
Kluyveromyces spp. OE-8 + C. incommunis S-8 -
Rh. glutinis OE-9 - Hansenula spp. S-9 +
Sacch. cerevisiae OE-10 - Zygosacch, rouxii 5-10 -
P, stipitis OE-11 - Hansenula spp. S-11 +
Candida group II OE-12 + Zygosaccharomyces spp. S-12 -
Zygosacch. rouxii OE-13 - H capsulata 5-13 -
Zygosaccharomyces spp. OE-14 - K. maxianus var, latis S-14 -
Rh. glutinis OE-15 + Rh. glutinis S-15 +
Sacch. cerevisiae OE-16 - Zygosaccharomyces spp. S-16 -
C. edax OE-17 - C. incommunis S-17 -
Rh. giutinis OE-18 - Sacch. kluyveri C-1 -
Zygosacch, rouxii OE-19 + Candida group M C-2 -
K. maxianus var, latis OE-20 - H holstii C-3 -

Candida spp. (group ) OE-21 -
Candida spp. (group M) OE-22 -
Candida spp. (group 1) OE-23 -
Candida spp. (group M} OE-24 -
Candida spp. (group [) OE-25 -
Candida spp. (group M) OE-26 -
Candida spp. (group M) OE-27 -
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Table 4. Effect of natural media on the gro-
wth and killer toxin production of H. capsulata
S13-E1

. D Growth Killer toxin activies

Meda (Asa)” (inhibitory zone:mm)
™ 2.03 100
CSL+ME 0.67 100
CM+ME 057 100
YE+CSL 037 101
YE+CM 0.66 104
YE+PE 0.38 100
ME+PE 0.68 100
YEPD 251 20,0
ME+PD 231 305
CSL+PD 235 202
FE+PD 228 400
CM+PD 1.34 200

Y CLS (corn steep liquor), CM (corn meal) and PE (potato
extract) were added 0.3%. PD(peptone and glucose) were
added 0.5%, respectively.

? Growth was determined after incubation at 30°C for 2
days.

HolnF& Eekid M3 AN FAHoE 7 A
3} killer 848 43¢ 23 (Fig. 1), Wi 6417 o) F
B8 BAZHR 79 Ao gAdsitizt O F2 A
Z}H A killer toxin B4R Wi 48217k2] A x) 7]
AY go] A=A

LEZE ol g3t HPu L BAHE W 17"
A8} 7o) wl <k 36 A7+ th=7] 7] killer toxin®]

Table 5. Effect of peptone and glucose on the growth and killer toxin production of H. capsulata

S13-El1
Media Growth( Ass) }.(ﬂlt.ar.toxm activities
(inhibitory zone:mm)
PE 1%, MgSO; 0.025% ~
Peptone 0.5%+Glucose 0.5% 1.36 450
1.0% 1.58 35.0
20% 165 300
Peptone 1.0%+Glucose 0.5% 1.50 200
1.0% 1.73 20.2
2.0% 201 20.0
Peptone 2.0%+Glucose 0.5% 1.74 20.0
1.0% 1.96 204
2.0% 210 20.1
5.0% 2.32 35.0
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Fig. 1. The growth and killer toxin produ-
ction of H. capsulata S13-El in flask culture.
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Fig. 2. The growth and killer toxin produ-
ction of H. capsulata S13-El in batch culture.
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9 1.59 Btk(Fig. 2).
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Fig. 3. The growth and killer toxin produ-
ction of H, capsulata S13-El in fed-batch culture.
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