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Optimization of Culture Conditions for Toxin Production by Wild Killer Yeast Candida albicans LFA418
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Abstract: The killer property Candida albicans LFA418, a wild strain isolated from a winery in Loulan of Northwest China’s
Xinjiang region. The killer feature and crude killer toxin characteristics of a wild yeast strain Candida albicans isolated
from Loulan winery of Xinjiang were studied. The results indicated that Candida albicans LFA418 had a wide spectrum of
killering activity against Pichia kluyveri, Saccharomyces bayanus, Lachancea thermotolerans and Candida lusitaniae. The
optimal culture conditions to obtain the maximum yield of killer toxins were as follows: inoculums of C. albicans LFA418,
7% (V1V); temperature, 25 ‘C, and culture time, 32 h. The activity of crude killer toxins was stable at pH 4.2-4.6 when
temperature was —20 “C and 4 ‘C and temperature 4-20 ‘C at pH 4.2.
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MB, 121 C &5/ K20 min.
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Fig.1  Inhibition zone caused by C. albicans LFA418 in YEPD-MB agar
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K1 BIBRLFAJIBNT30 Rk 6 Bk mg A%
Broad-spectrumof killing activities of LFA418 against 30
kinds of sensitive strains
itk A
oG UE R EERE (Pichia kluyveri) C727
S SR EERE (Pichia anomala) C84 -
FM LT ERE (Metschnikowia pulcherrima) F-1-6 -
fREEERE (Saccharomyces cerevisiae) F-3-8 -
RS IREERE (Pichia fermentans) M69 —
FEAEREERERE (Issatchenkia terricola) LZCT-2 -
Zth W HREERE (Pichia guilliermondii) LU1 -
W75 RE (Metschnikowia fiucticola) M159 -
% AL (Candida lusitaniae) C117 +
WNEH D EREERE (Hanseniaspora opuntiae) A17-2-10 -
WA EPGIEERE (Hanseniaspora uvarum) Al11-1-2 -
P PR EE (Debaryomyces hansenii) HMA1 —
Candida railenensis HMC-3 —
HVERERE (Kodamaea ohmeri) LU2 -
TWIERE (Oenococcus oeni) SD-2a —
WIRMEAEEEE (Metschnikowia aff. fructicola) A9-5-3 -
T FERBGLEERE (Hanseniaspora guilliermondii) A27-3-4 -
L LJBEERE (Rhodosporidium kratochvilovae) C272 -
4L R (Rhodotorula mucilaginosa) C534
MR EERE (Pichia subpelliculosa) R32
IR H TR EERE (Torulaspora delbrueckii) R12
ILEERE (Saccharomyces bayanus) W11
Lachancea thermotolerans R64
T S G TRDUREETE (Hanseniaspora osmophila) W18
Candida zemplinina HMD19
HE T E IR (Saccharomycopsis vini) LC24 -
Mimulus lewisii LU3 —
I DUBEERE (Wickerhamomyces anomalus) LU4 -
KWkt (Escherichia coli) DHS5a. —
W (Aspergillus niger) k-8 -

e AR, — EER .
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Fig.2  Growth curves and pH changes of C. albicans LFA418 cultivated
in YEPD and YNBGS media
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LT YNBGSH;: 774k . HUb W W, YEPDE: 7R EHE T
C. albicans LFA4181)33%. C. albicans LFA418 ) & i
Firf, YEPD#% 77 HpHAE M 5.46 F14.687 #) /b ¥ 981>,
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24 hfEENTFRI (E2b)
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Fig.3  Effect on the Kkiller activities of Killer strains for different

growing times

3R 50, BEZEC. albicans LFA418E: F- S [A] 1) 4k
K, HREREMEIGH. R IRNT MIA 24 hith, WERGEME
BHRK, (EREfE24~48 hiy, WERTEMEMIXFaE, 48 h
JEWE TR K. C. albicans LFA4184 YEPD} 3% H
ZYNBGSH; 77 T 343 (g /& M S5, B YEPDE: 37
BT E Tl A B R R
223 BEfhE. pHIEAERE XS R AR AR

£2 AREMEEEREALFA4I8FE R TG H:
Table2 Killer toxin activity on the killer yeast at different inoculums

PeriE/% 5 6 7 8 9 10
I R /mm 4.82+0.06° 5.40£0.04" 5.66+0.07* 5.00£0.05° 3.92+0.06° 3.81+0.01"

e HARERARE R ZE R EE (P<0.05) . £3. 4[.
®3  EAFpHERM T B R HRLFAJIBK WS R M
Table3 Killer toxin activity on the killer yeast at different pH values

pH 3.6 40 44 48 52
HMEEERmn 3244003  430£005°  7.14£006" 5.80+£0.010° 4.83+0.02°

R4 AEFREREFME T ERE RLFAJISRINGE BRR D

Table4 Killer toxin activity on the killer yeast at different
temperatures
BEIC 15 20 25 30
B EAmm 57840.09° 5.90+0.04° 6.84+0.04' 5.70+0.06"

RS EERNE NS% s 6% T% 8% 9% F110% 11
C. albicans LFA418E5 38 W, 25 N B TR I P4 11t 4 2
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LFA418FE I % 53 7 A 15~30 CEFRKAM T, 25 CHf#l
B P BN, BB RE TR RR (R4

23 FERERIVERE

231 WERFEERIIMERME

4  C. albicans LFA418%& 3 5 R/ YEPD-MBi fig b5 _ W10 8l
Fig. 4  Inhibition zone caused by C. albicans LFA418 killer toxin in
YEPD-MB agar

) i Bradfordi&il 52 25 1S C. albicans LFA4184 %
HRIE A FUEIRE AN1.345 mg/mL. H 4751, C. albicans
LFA4181 o 5 250 UR I R 1296 2 A WE R IG 1k
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Fig. 5  Effect of pH values on stability of C. albicans LFA418 killer

crude toxin

HE5HT &, pH 3.0 B, 7E—20 ‘CHI30 C&AFF,
ARG RAEE 2 ) N7 2% A18.0%, TifE4 CHAETR,
X WG RVETER23. 7% FEEpHIA T, 3 MNREEZAT TN
ARG AT VE B ET I . pH 4.28F, —20 ‘CHI30 T4
PR BRI RS MR B R K, 4 A N97.9% 155.5%,
b J5 B A& pHAA 12— B A, AR I R M PR R
B pH 4.61F, 4 CAAF N A g ARG i ok, 153
100%. HANKRIL, fE4 °C. pH 7.00f, HBARMEZIEE
FAXT AR ES, B RA TN

2322  EAEXPHEZEERWE SRR

1 1 1 1 1 & )
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Fig. 6  Effects of temperatures on stability of C. albicans LFA418 killer

crude toxin
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3 9
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FEYEPDVRAR KRG 72, B R 8 2R 0 1% LU 72 YNB G SV 4
Brgp sk, 5 Mehlomakulu®: ™ HRIEC. pyralidael® 7
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WG R R ARG RGN RS, BRHE b A
BRI RO PR RE /1B, YEPDH A 1% I B RHZ B
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pHIE M 4.41B#(K32.61 (E2b) . HATT 2 4&H ER
(0 pa M B, AT DA A A T AR 7 e R ek R A R 1R T
sk E AW ERE . Kk, C albicans LFA4181E
RIS SRR E 3, BAT 32— B wE AR A
fl. ParkPUT 57 2% W % 9% S pHAR (¥ 2028 3 B 3%
FRFEHEERHZ N S R AR G, Ahmad PR LS 9%
S pHAR 1) 2505 52 B0 I 52 L BRIV R B2 K, 2K B IR
R RIRR, BT UL SRR AR R . U RER
WMAEREIR, KIS IR AR/ ) . YNBGSH; 77 £
RS BRI kT YEPDRE 32 3E, K T Y 2 B pk 5
EYNBGSH; 77 3 pHAH (1 B A0 FE ELAE YEPD H R ) — A
JGH . AW HC. albicans LFA418/7 4 W} TG R 158
RER R I pHAR & A2 KA Ak, IX AT g5 e vk R B ik
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AR S pHE 2 M A MR RY, KREWHA
WY g R B AR B e R FE R AE — N EERUE I pHAB TG
B, O B KRS U A pHAE — MR 7E4.1~4.75 0
D. hanseniif=": ()3 &K G pHIH 4.5, Kluyveromyces
phaffif Pichia#f 45 FALR 45 157, g HoAth — e wf 70 &
PR B REG A ZpHE T E2.0~11.08,
C. albicans LFA41873 WA AL B 2 fEpH 4. 61 M R i P 5
W, 5BuzziniZE" il Candida maltosar= = WM 35 24
pH 4.5 5A RIFIE R IE AL

4 5 ®

AT 5T I X W KPR B AL BE B Coalbicans LFA418
BEAT WM S50, K I A AR LFA418 A S48 4 45 1 I
IR RF S YE YR REP. kluyveri. UDIEERES. uvarum.
L. thermotolerans 1% %] AR LB BEC. lusitaniaelFIVE 751

XFC. albicans LFA4184) WAWE 7% 5 3 (1 R 9 26 AR 04T
fletk, S5RFH], EHYEPDNEBEC. albicans LFA418H]
REE RN IR TREL, HEFNT % () WE I BF 2 Y EPD AR 55 7+
Berr, 25 CHFR32h, BRRKEMERER,

WFCC. albicans LFA418F 7 K K41k, 459 %KM,
C. albicans LFA41873 b AL RE 2 AL UL E 70 7 — 20, 4 °C
EﬂLpH 4.2~4.6F1pH 4.2 R E4~20 C HAWE FIE M

M. PTABERNE R R A R EE T, fEpH 3~6
IBRVESFAE T RAVERIENE, (EiREE S T25 CRIG.

H A A A AR AT R i 22 % BF & R A W RIS
R R T & 7 B I C. albicansWg 7536 VE XV 5
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