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The Effects of Sugar Content on Growth of
Zygosaccharomyces bailii in Rice-syrup

Hee-Seok Lee, Jin-Won Choi, Hyuk-Hwan Song, Sang-Do Ha, Sung-Yong Park',
Yong-Gab Lee', and Chan Lee*
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Spoilage yeast was isolated from spoiled rice-syrup and identified by Microbial Identification system (MIDI) as
Zygosaccharomyces bailii based on composition of fatty acids exhibiting carbon skeleton of 16:0, 16.1 (Acis 7),
18:2 (Acis 9), 18:1 (Acis 9), and 18:1. Increase in sugar content (1°brix) resulted in decreased moisture
concentration (1%), and water activity decreased from 0.72 to 0.63 when sugar concentration increased from 77
to 83°brix. Yeast showed very slow growth during three weeks post-inoculation in rice-syrup at 77 and 79°brix,
and maximal level of Z. bailii was found at 6 and 10 weeks storage at 15 and 25°C, respectively. At over 81°brix
its growth slowly decreased at beginning of storage, indicating rice-syrup could be preserved safely at above

81°brix sugar content without Z. bailii contamination.
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Fig. 1. Cellular fatty acid composition of Zygosaccharomyces
bailii.
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Table 1. Major cellular fatty acid composition of Zygosaccharomyces bailii isolated from spoiled rice-syrup

RTY Area Ar/HE Response ECL? Carbon structure %
1.543 481210281 0.028 - 7.022 SOLVENT PEAK -
1.790 717 0.036 - 7.525 -
1.871 310 0.015 - 7.690 -
2.253 3294 0.027 - 8.468 -
9.9256 121 0.040 0.967 15.816 16:1 cis ®9 11.87
10.226 5384 0.043 0.966 15.999 16:0 10.43
13.205 22109 0.044 0.959 17.720 18:2 cis ®9 42.54
13.291 18277 0.045 0.959 17.769 18:1 cis @9 18:1 35.16

"RT: retention time.
JAr/Ht: area/height.

YECL: equivalent chain length.
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Fig. 2. Moisture content (%) and water activity (a ) at different

sugar contents.

(A) Moisture content (%) vs sugar content, (B) Water activity (a,) vs

sugar content.

{

T 83°brixellA ZHzE 245, 22.5, 215, 19.5%%) ESRES UE)

5. ol i)

FES o I'brix S7F AZE B 1 %
o] FEgo] 7tidkl e whildel FRAAR ZHE

thFig 2A). BAe F=o wg FERINE@R )] HikE =

A 77, 79, 81 223 83°brixollA FEEAH =7 22t 0.7
0.70, 0.65, 0.632.8 vtEPEo ™, 77°brixol A 83°brix7HA] BE

7+ F7vet=w

N

TR S (a7 0.09 TASIATHFIg. 2B). Kim
2172 AR &nt FREEE@R,) 065 =] w5
v AN HEE
Aol AsiEcky Bl ik B Al Ao FEE4

& qlov], g2 ARYeldE ERY

(a7t 065004 Ao FrE glbrixE UERTE AldEE
B Fwrt oF 80cbrix Welolng o] iolx Mulzte]

fo] ORIt Ae F3Y & AUT. FEBHEE AR
245 Ao 44 etk 1HEE WA FRUYF Y SR
P9 BEdtel AuRE AR Mad S5
He YETNOR B9 FRUY U FRBYEE)E FHY
S QA B o] 7 AT AAIN PGS Z45)0]
A EEe) AS7EE A5E 5 Ske $08 ARt Y

ME =70 T2 Z pailie] ME ZAL

DGt 77, 79, 81, 83°brixE P E A 10cfwglZ F
e 7 bailis FEF F 15°C9} 25°Co] AR A9
AL BFAsATE o] Aol Prt BE&4E 12y 2%
7b e E Ao Aso] AP FET F AU 77
brixoll & 15°ColA 357 A A7 @57F 271 2%
ol mish A 23y Zhe WakRSHE S T Q)
E APFe 459 7 bailiv} 45 A3 AREE MM A
a7 NAsIae, 6778 F43] 459 F7HE Vel
t} o] A WHulg-e 1050 Hd #57E e
I o)F A X3 APEE] AR 25°Ce] 2 E uhk
T2 3FIA] @57t aste AEE Boltrh I olf Z
bailii7} T FA3] 4A37] ARk 28l 55 A
3 AlFdM e AdlY #4E veRlglen o o]% Abdsh=
Aoz FAAHNTHFIg 3A). AHe] FEE 70brixE 24 9
S A= Trbrixol M9} FAFe Ao veRde. 15°CA
E gastd Algate] 55 o]Ff oAl AdAgdtr] AlREkle.
o 8F7K] FA% AEES UeRiTh o] & 10774 FTH
442 Byon AxE Apgsch 25°Ce] A9 dadhe A
oA xpole AR HA3EZE A4 RS Koty 8
F71A) kst S71ES Kolth gFolA 105 Ale] Hul
2 FA% Aol BWrkFig 3B). TR, 81%rix 0|49 ZZ9
e 15°cet 25°ce] #AIglel HE F 347K BAF 1
ol 7+4Z RYow o|Fdi vt AT} 145 o] & F
Z bailite #EEHA] @3cKFig 3C, D). Praphailong 5(18
Z bailii®) 7% BEE 70 ° brix/HA] 22U Hx= WS A
7] miEel] S & & vk @Est o, Jeanne-Marie
519y 30004 80°brix7kA Gt SIVEEE Z bailii®] 73
o) AsiHn 80°brixollA olde] FelAe wig- HE A
8 Heloky Byt -8, Merico S0y B9 FL7f
AL o WollFe] QPO F ethanol?} glycerolo] AdE vty &
Holgow, ol B TEE FUOEA WAE ¢ vkl W

E]

[¢]
o



960 skl 288 %) Al 37 @ Al 6 F (2005)
4
&1 (A) —o— 15°7C (B) —e— 15C
—0— 25°C —0— 257
3-
6 -
o
= 24
T 4
=]
o
|
14
24
0
0..
2 4 s 5 10 1w w0z 4+ 5 5 1 n u w®
12 12
(©) —e— 15T (D) —e— 15°C
1.0 —0— 25¢ 10 —0— 25°¢
0.8 1 08
2
]
‘G 06 0.6 A
4
|
0.4 1 0.4
0.2 1 0.2 4
0.0 0.0
o 2 4 & s 10 2 1w 1w o 2 4 & 5 10 12 1
Time of growth (Week) Time of growth (Week)
Fig. 3. Effect of temperature on growth of Zygosaccharomyces bailii at different sugar content.
(A) 77°brix, (B) 79°%rix, (C) 81°brix, (D) 83°brix.
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