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Abstract

This study was conducted to investigate the cause of microbiological contamination in yogurt and evaluate
the effect of physicochemical treatment on the growth inhibition of Hanseniaspora uvarum isolated from yogurt.
The yeast strain Hanseniaspora uvarum Y1 was subjected to heat and pH treatments. H. uvarum Y1 was Killed
at 70°C and 80°C after 15 min and survived in a wide pH range from pH 2 to 9. However, it did not survive
under pH 1 and over pH 10. In a disk diffusion susceptibility test on H. uvarum Y1, a clear zone (5 mm) of
growth inhibition was observed upon treatment with electrolyzed water. The effect of ozone gas on the growth
of H. uvarum Y1 was evaluated by viable cell count. Initial cell numbers of 10? and 10° CFU/mL of H. uvarum
Y1 were completely Kkilled by treatment for 10 and 30 min, respectively. H. uvarum Y1 was also sterilized by
microwave treatment for 1 min. When treated with gamma-irradiation, the rate of killing of H. uvarum Y1
was proportional to the irradiation dose. and complete Kkilling occurred at a dose of 50 kGy.
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Table 1. Composition of fatty acids in strain isolated from
yogurt

Fatty acid Content (%)
10:0 0.85
14:0 1.27
16:1 Cis 9 (w 7) 63.23
16:0 16.02
181 Cis 9 (w 9) 18.63

Hanseniaspora uvarm
(Kloeckera apiculata) (0.347)
Candida apis (0.258)

Identified result
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Fig. 1. Chromatographic profile of fatty acid composition of
strain isolated from yogurt.
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1%53 dotrE gttt A4 £4 A3 (Table 1, Fig. 1),
E*E] ﬁ'zr:% C16:1 CiS(63.23%), C18:1 CiS(18.63%), C16:o
(16.02%), C140(1.27%) 2 Ci00(0.85%) 2] A|gito =z +
A¥ Hanseniaspora uvarum(Kloeckera apiculata) - E &
AEFAh §AFE (Similatiry Index: SDE 03742 ®Hlw 2 v
A detgth 2 &9 §4 AHE Candida apis(SI g
0.258)7F A= Atk API 20C AUX kit Z3H(Table 2), &2
" #FE= glucose, 2-keto-D-gluconate & cellobiose ¥F3-
oA FFREEE EAoH, YA g@3kE whEolA] S0
2 Yl Kloeckera sp. (S35 99.9%)Z2 &AL
API kit A3}o} A B4 A3 Kloeckera sp.2 WEFSTH
Kloeckera sp.= Hanseniaspora sp.2] T-AANY wjo] o]&
olmg &o] X3, IF TH- AW B4 A9E
uigro 2 At o) 2AE T L F2E &
ATdS Hanseniaspora uvarum= 573 3}al Hanseniaspora

uvarum Y122 W39 ). Hanseniaspora uvarum< 3+
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Table 2. Carbohydrates fermentation patterns and biochemi—
cal characteristics of isolated stratin from yoghurt through
API 20C AUX

Characteristic Result

Glucose assimilation +
Glycerol assimilation —
2-Keto-D-gluconate assimilation +
Arabinose assimilation —
Xylose assimilation —
Adonitol assimilation —
Xylitol assimilation —
Galactose assimilation —
Inositol assimilation -
Sorbitol assimilation -
a Methyl-D-glucoside assimilation —
N-acetyl-D-glucosamine assimilation —
Cellobiose assimilation +
Lactose assimilation -
Maltose assimilation -
Saccharose assimilation —
Trehalose assimilation —
Melezitose assimilation -
Raffinose assimilation -
Hyphae —
Identified result Kloeckera sp.

Y4 produced acid from carbohydrates,
from carbohydrates.

— ! not produced acid
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Table 3. Effect of heat treatments against Hanseniaspora uvarum Y1

Temperature (°C) 60 70 70 70 795 80
Treatment time (min) 30 5 10 15 0.42 15
Hanseniaspora uvarum Y1 Detected Detected Detected Not detected Detected Not detected

o] Fol ol & Ao Azttt aFEES] WrhEHE 3
AR A% gEsh AR wo} At A FEF DHDo|

°1€4TU% /\1% H7h 5 A w0l /7] wEel Al At

Fl

¥,
>
i)
o,
o
M
o g
i
=N
2
ruEl
fo
e
Py
o
z fu ¥
OZ":
)
o F
:L
H
T
(o
fu

B, A 28S 10°C 2 80°C 158 LA elol 445
£ e WA HEEAS A getelor & Ao AR
Ao,

pH X2|

FEH 9T2E 97T ASd vXe pHY 94
olr 7] 93] YM ®i x| pHE 194 107h2] 2434
o, B A ZHS 3, 6,9 2 2BA1k0. g dho] zH AIzhE F
T S =AY Fig. 2). 8 #F H. uvarum Y1& pH
2~99] o} W& pH WM T AFste Aoz YEhgo
o, 34 A4S pHE 5~60|th BFH o2 AxH 3%
QT2 E pHE 45~46°2.2 H. uvarum Y1¢] HZ pH2
5 3oy FAAY] BAZ wYETH Qo] wyd
AS, H. uvarum Y12 Z20] oAdc} wgy 34 F
WA = Qe HAE Ui LAAEE 3] Aok
g Aoz Atz HTh

o o i

Mol Az
AslFE 2% NaClg #7138 B8 A8
F A=H), Ao A 72 s HE

droxy radical, -2 1-§]-§L°J;<AH &L Pl ole =
of #elshi Qe Ao FeiA Ark19). HFAPANA A
MAE @ 9Bz ¥ A, AFE A AJHe] A%

0 5 10 15 20
Storage time (hr)

Fig. 2. Effects of pH treatment against Hanseniaspora uva-
rum Y1.

Table 4. Antibacterial activity of electrolyzed water

Hanseniaspora uvarum Y1

+++

Growth inhibition size of clear zone: +++, 5~8 mm.
Electrolyzed water: 332.09 ppm of HCIO, pH 9.43.
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Table 5. Effect of O3 treatments against Hanseniaspora uva-

rum Y1 (Unit: CFU/plate)
Untreated Treatment time
ptreated =75 in 10 min 20 min 30 min 60 min
239x10° 1(958)" - - - -
240%x10°  —?(100) - - - -
240%10°  3(9875) 2(9.17)  — - -
240%10°  3(98.75) 1(99.58) - - -

YDeath rate (%). “Not detected.
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Table 6. Effect of microwave treatments against Hanseniaspora uvarum Y1

A & 3} 1785

(Unit: CFU/plate)

Heating Non-heating
Untreated 1 min 3 min 5 min 1 min 5 min 10 min
4.05x%10° = - 1.19x10° 1.11x10° 1.07x10°

UNot detected.
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Fig. 3. Effect of 7y —irradiation treatments against Hansenia-
spora uvarum Y 1.
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