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Identification of Osmotolerant Yeast in Apple Juice

Concentrate from Shaanxi Province
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Abstract. In order to study osmotolerant yeasts which are capable of causing spoilage for apple juice
concentrate, the yeasts present in apple juice concentrate collected from apple juice processing plants in
Shaanxi Province were isolated and purified by using osmotic YPD media. The sugar-tolerance of different
yeast isolates was assayed. The colony morphology, cell morphology and physiological characteristics were
studied and the phylogenetic tree based on 26S rDNA sequence analysis was constructed to determine the
genetic location of isolates. Except the isolate N18 which was identified as strain of Candida tropicalis,
all the other isolates belonged to Zygosaccharomyces rouxii. All the isolated strains of Z. rouxii were
capable of growing in 900 g/L glucose and apple juice concentrate, displaying better sugar-tolerance
ability and greater harm to the quality of apple juice concentrate than isolate of C. tropicalis which showed
sugar-tolerance of 750 g/L glucose and no visible growth in apple juice concentrate. The results suggested
that strains of Z. rouxii might pose a threat to the quality of apple juice concentrate, and it was needed to
be controlled in the production line of apple juice concentrate.
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TP K PR 4 E B B 1K 2K B e BT S 20 AR A S
AT AP 9 A B0, D 3 SR 4 T T i
B W 10 1 ) SR A AR A

1 RS

1.1 "BEHEREEFRE
1.1.1 B

SRR ARG T pH A 3.5 ~4, AT TERETE Y &
O (71 £1) °Bx, 43750 AR PG 45 224 1l 58 SR 0 A 7 4
A
1.1.2 Bzt

YPD [ {k 55 7% 5. 20 ¢ ) %45 4%, 20 ¢ & H K,
10 g WEREE ¥ ,20 ¢ BEfiR, 1 L 281K .

YPD 1K 55 37 5k 20 ¢ 4 %5 4%, 20 ¢ & H R,
10 g FE bR Ky, 1 L ZE 18K .

30% YPD VAR ;37 35 :300 ¢ 4 %5 08,20 ¢ TE A
R, 10 g FERER A, (MR K 2= 1 L,
1.2 FENHFEEFESE

UV —2550 AU 28 Sha] WL 43 D6 6 B3 ( H A B Bt
AH]) ;HC —3018R 7wy 3% VR B0 AL (L B p R o
R F A2 BR S 7] ) 5JA2003 B T K (_F
R AR A PR A ) 5 CX31 AU 1 0 (B bk 2 B
AT 3 PTC — 200 B PCR Y ( MJ Research 2\ @) ) ;
DYY — 7C AU 3K AL (JL 3TN — AL AR ) ) 5 Dolphin —
doc TUEE I AR R 45 (36 E Wealtee 8] ) o
1.3 SsBEEsBE54k

FH TG R R A I 10 miL 3P SR 408 3 0 A B %
A 90 mL JCEH 30% YPD ¥ 4 15 5% BE 0 = /A il J5 &
F-28°C , 150 r/min % PE K7 7 48 h E 47 B 1Ak B 4
R FR 45 o1 05 FH G 30% 7 75 4 7Kk Xt 55 3% W kA7 BB
JEEFR R, 5 CA T 19 B A B S 45 B 200 L F
YPD [ {8 75 5k BT IR A ,28CHE 52 7 d, $hik A
A R T B TR YR R AR Y SRR VR I — 2P R g Bl
fbo Zlifk 5 ) B 5 78 628 BB T AR FOR A Al
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28°CH; 72 ~3 d 5 BT 4°CUKM AT .
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K 10 mL G B 1 A 45 B 5 VR B 43 51 A 500
550,600,650 ,700 ,750 .800 850 F1 900 g/L ¥ YPD
WARREFRIEE T8 b OB # B 12 h 55357 09 B RF Fp
TV IR RO T, 5 A RS A 100 WL 7 R
BOMAR] kKR 8T 28C#E R 15 d, K
Fr 45 UG X RE L AT IS M BRI A2 HAE 600 nm
TG RE o DA G ST B AS )RR & IO BE AR R
PORiIN
1.5 BENAMBENE

PR FPE YPD 15 32 356 AR LR A 3 R, 28°C 15 57
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B BRI A TE 2
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1.7 HFEE
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PCR P 3 & R - R 50 L, 4045 10 pL 24,
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FOPER WA BT 28 CR R IR 1| D H . SR
S5 0I5 T 30 % A5 4G HE O B 77 IR AT R0 T RE, M
BEWAE YPD [EAE A B A7 A, T 28°C 1597 3 ~
5 d FEATR IR, DU BB S Sz RV AT 59 R dh i T
KAy a3 1

2 #R

2.1 BHEBENSSE4L RSN E

MAER A AE T b oy B m B B, 24l {15 3] 6
BT BB MR . PR TERE N18 A, Hi A bk EL A 0L 1
T WP, 40T A ) 25 4 5T 4t ¥ J3E Ol 700 ~ 900 g/ L
(0 55 77 Bk v AR A I B AR BT ik 2 Ol 500 ~ 700 g/T
F18 0 L PR A A R AR AN K o i o R 2 o R
3 — 5 8 (KT 700 g/L) , B 138 1 F A 1A 3L
ok, S BROr B T A KRBT T R, A bR NI
TE TR g 500 ~ 700 g/ L #4978 Fil A 2L A= I R
B 5 R 1 1 sz 3 B S 2 R e T
JEh 750 g/ LI, HoA K S8 A gl ], 26 B0 S B 22 1Y
MM . T BR N18 b4 5 bk T 11 il 4R 14 L 4
AEARL, I 1 A HOB R LA R N18 (R Tif i ih 2%
2.2 HERSKHABREESNE

6 BB AE YPD $53R 0 R 3 d J5 Hwiig
A A s FL A a0 BE 3% . E 7% 2% 6
TR GRS, P ORE (K 2) . BB W
TR PR N18 4 fd Ry W 151 , tE 2F A2 58 T JHE At T Bk
A Ry R, 2R A (L 3) .
2.3 £BEEHERE

6 PREEREM AR FEA AL 25 SR DL 3R 1, B ax s 25 1

o G ICIEAT#RILA
o AAHR 2L FRIN1S
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R RR (gL
BL 05 B G o8 b A 0 7 W IO Mk 3 Oy 500 ~
900 g/L YPD i {4 55 37 4k b ) Az KOR B0
Fig.1 Growth of osmotolerant isolates in YPD broth

containing 500 ~900 g/L glucose
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RFEA — B PIPHEE W R NI8 Jy iy B 22 1§ £F
(C. tropicalis) , o7 6 Bk 7> 85 4k O & Q% & W0
(Z. rouxii)
24 HTFEERRGHAWSH

FI A BLAST T. E. 5 GenBank H1 ] 26S rDNA ¥
IHEAT L XT, WX g R A5k 2 s, 12l NJ %
( Neighbour-joining ) #4 ¢ R ¢ BEAL A (& 4) , 82 T
o3 B R R Gk T LA

BLAST K R4k H W4 R L], Hibk N18 544
i B 22 W B (C. wropicalis ) ) 7% % K R I it
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Fig.2  Colony morphology of each osmotolerant isolate on YPD plates
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Fig.3 Cell morphology of each osmotolerant yeast isolate
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Tab.1 Physiological and biochemical characteristics reaction of isolates
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INUES o+ o+ + + 4 N + o+ o+ o+ o+ o+
D74 % 1 g - - - - - - WL - - - - -
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R2 HBEEHE Genbank SEHKMLEIER
Tab.2 Blast results of isolates with reference

strains from Genbank

2.5 SEREFRRETHERER

1E 28CARAF T, & RS MR AR (2. rouxii)
TESE R U A T8 T BE G A I, LR B0 1 A R A
FEsn 7 3 M RCRE S, HigRE W a AR R AT &
THT TR J8— J2 TR R0 0 T Al Al 22 1 B TR
BR(C. tropicalis) WA GBS £ 32 R U A5 1T ALK,
LR RS e A A D T A R g, RS
RGN A MG FIRE G, e dn it &

93 QA Zygosaccharomyces rouxii

ﬂE LA Zygosaccharomyces rouxii

LB Zygosaccharomyces rouxii
AM947681.1 Zygosaccharomyces rouxii

KF154739.1 Zygosaccharomyces rouxii

AB363046.1 Zygosaccharomyces rouxii
KF484400.1 Zygosaccharomyces rouxii
100 ’7

KC146373.1 Zygosaccharomyces rouxii

—— QB Zygosaccharomyces rouxit
QC Zygosaccharomyces rouxii

’/ N18 Candida tropicalis

EU828790.1 Candida tropicalis
0
w EU651847.1 Candida tropicalis

4
EU807896.1 Candida tropicalis

JQ771714.1 Pichia kluwyveri

oy bk EROELE [ P/ % 2% Wbk

N18 C. tropicalis 99.75 EU828790. 1

LA Z. rouxii 99. 48 KC146373. 1

LB Z. rouxii 99. 82 KC146373. 1

QA Z. rouxii 99.13 KC146373.1

QB Z. rouxii 99. 48 KC146373. 1

oC Z. rouxii 99. 48 KC146373. 1 A A T TR o
91
83

1 {
0.05
4 WA B WA B bk 268 1DNA YA RS KL F R
Fig.4 Phylogenic tree of 26S rDNA sequences of osmotolerant yeasts from apple juice concentrate
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