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Screening of Yeast Suitable for Seriflux Treatment in Chinese Rice Wine

SUN Shiyong', CAO Yu™?, LU Jian'?, CAI Guolin®, MA Sumei'
(1. School of Biotechnology,Jiangnan University, Wuxi 214122,China;2. Key Laboratory of Industrial
Biotechnology , Ministry of Education, Jiangnan University, Wuxi 214122 ,China;3. National Engineering
Laboratory for Cereal Fermentation Technology, Jiangnan University , Wuxi 214122, China )

Abstract. Seriflux is the by-product of the Chinese rice wine production, which has rich in nutrient
with low pH. Direct wastewater treatment process of seriflux caused great economic burden because
of the high COD and failed to utilize nutrient. For recycling the seriflux, 108 yeast strains were
isolated from the enviroment. According to the biomass and pigment production of the red yeast
cultured in pH 3.5 medium, 5 red yeasts with better characteristics were selected. Further study on
cell population, pigment content and COD degradation rate of the yeast inoculated in seriflux, strain
R-70 was screened as the suitable yeast. According to the morphological and physiological
characteristics,combined with 26S rDNA sequence analysis result,R-70 was identified as
Sporidiobolus pararoseus. Fermentation experiments of R-70 in seriflux showed that pH and the

amount of ammonia nitrogen increased with during the culture process. The number of yeasts cells
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reached the maximum 7.8x10”/mL at 36 h,and the pigment content reached a higher value 5.26 mg/L
at 44 h. Meanwhile the COD decreased to the minimum at 44 h,the removal rate of COD was up to
91.12%. Sporidiobolus pararoseus R-70 is suitable for seriflux recycling with good performance.

Keyword: seriflux,Sporidiobolus pararoseus ,screening, Chinese rice wine
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J& (Rhodotorula) , i ¥ 1% £} J& (Sporidiobolus ) , % K
) J& (Phaffia) , PE 76 % B J& (Sporobolomyces ) F14L
A WEEE & (Rhodosporidium )", R FHEEREA= 7= 28
HEE N R HA S R BRI S S0 Rk T 2%
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1wk smee)
1.1 EHRE

YPD 35575 . & AR 20 o/dL, BB 10 ¢/dL,
i BE 20 o¢/dL,pH H 4R ;

EERIRE . B A 20 o/dL, BEREFY 10 o/dL,
% B 20 o/dL, 5555 % 0.005 ¢/dL,pH HK;

iz 1 YPD ¥ 5% 58 . 2 H K 20 o/dL, B BE 10
of/dL, % B 20 g/dL, ¥ pH % 3.5;

JEM B 37 3 . (NH,),80, 0.5 g/dL,KH,PO, 0.1 g/
dL,NaCl 0.01 g/dL,MgS0, -7H,0 0.05 g/dL,CaCl,
0.01 g/dL, BEEEEF 0.02 o/dL, JE#) 2 o/dL,pH6.5;

FLAR B 725 . (NH,),S04 0.5 g/dL,KH,PO, 0.1 g/
dL,NaCl 0.01 g/dL,MgSO, -7H,0 0.05 g/dL,CaCl,
0.01 g/dL, B EEF 0.02 o/dL, FHFLERH pH = 3.5~3.7;

MRS 55 78 5L . 3 2 2 o/dL, BB A 1 o/dL, &
R 40 0.5 o/dL, 4 A 1 o/dL, FriEm a4 0.2 of
dL, BEBE Y 0.5 g/dL,MgSO,-7H,0 0.058 g/dL, it i
80 0.1 g/dL,MnSO0,-4H,0 0.025 g/dL,K,HPO, 0.2 g/
dL,pH 6.2~6.4,

1.2 AMEUIBKEK (BAS)HIHI & RS ST

FREU— 8 kG oK, 5 1:1.25 MKROK ek,
TR W FLFE R AT AR IR AR IR K 30 CIRTEE 2 d
J& , 1t U5 B A P IR 1k iR K JK K (BAS, Bio—acidified
Seriflux) , M AKI KK pH EBR BB JER EH
I R EERAS A A COD,

1.3 HHHSE

131 — 205k RS A S BT A 3% DR BE KA |
TR AR BMEEAR, TEESFEDTEELIK,
AT YPD AR 373,30 CH 3R 2 d, kLt
R B A U 55 2 75 Ay I B A

132 =05k CFEE— 00 Uk B 09 7 R B
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min 35 7% 48 h, M pH 40 J %L 4 2™ & .COD %
bR BEBRZE A PERE R O TR R
1.4 HE#k R-70 B SEE

WAROB A . PR IBUEE B R B IR R R — AR,
W H — i TE T v R B R b w5 BB A, A
BEWLEE A ML T AR /IR A Bl 5 =

PR PETEAS W 3 5 15 3% 1 B T AE YPD Al I
K2k ,30 CREFR 3 d, ULEE B Vi 119 Bt £ Jo b | 2 1
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1.5 H#k R-70 By £ IB S 451T

X R T AT W K ik R TR AL AU R AL iR
il 0 R A R T R T 1k S IR B AT 1 RRAE
5% F >,
1.6 H#HR-70 99 FEWMFLTE

i Y P 32 R 2 DN B 8 123K 5] 6 48 i
) & DNA, ffi H i@ H 51 % NL-1 (5 -
GCATATCAATAAGCGGAGGAAAAG-3") F1 NL-4
(5= GGTCCGTGTTTCAAGACGG— 37) X I #k 26S
DNA T 57 34 D1/D2 X @47 PCR 474 , H#5 =
WK B K 254 600 bp,PCR K2 I 4514 ;94 °C7%
P 1 min,53 °CiE K 1 min,72 CAEff 1 min, 36 F
I, PCR 7= ¥ 2 3 N WH B S B UK A3 AT, TR 24k
B T A ) TR R R HEAT 0 D0 AR 4 T
455 ¢ NCBI b BLASTN X} 34 7 %1 47 [A] U
ML, I MEGAS.0 # 4 1 # Neighbor—Joining 73
Wikt 0 F R GE00 , WERE K E R, IF i
17 1 000 X1 Bootstraps i 5 ,
1.7 H#k R-70 £ BAS HHIAKIER

0 28 Y £ B A B 2250 60 CAEFE 30 min
#) BAS 71,30 °C.200 r/min $3% 55 5% 72 h, &b 4
INEFERCRE | i BR800 2 00 20 i 5, R=70 TR R 1)

O A ML B3Rl R Bk B R e FH P T 44 B €2
FIFI e 0 5 HEAR VAP 2 E W COD,
1.8 BAS H#EFE# R-70 2R EFHR S TH

V7 5% 1) 21 [ RE R FP 3 2253 60 CAR# 30 min
1) BAS #1,30 °C 200 r/min &% 5555 72 h, Ek 4
JINEFERORE A 15 25 VR pHL, i 3 W — 0 6 ' R
I 22 A R Ve B U0 5 R VR 3 DA R
MR A5, 5 7752 2% A7 GBIT 13662-2008,

| 2 st

2.1 HEEELIE KKK (BAS) IR S o7

H SRR BRI K AZ BIOR B2 | 77 iR U 7K
HAEZ R FZ R, HA A COD 177 22 5 itk
SR EMG AR TAEM TR EE R A&
PR A K I K AT 526, FRIC— o ik K, 3%
1:1.25 By KOK EL oK, 22 m W) LA 1 2647 R YR
IR 30 CHE 2 d Ja, oty 2] BAS, a2 A%
IrEER W 1,

F1 BAS MBS S

Table 1 Component analysis of Bio—acidified Seriflux

KA L 5Y K 1

pH 3.66 3.68

SR T R B/ (/L) 7.62 7.36

SR TR R (/1) 2.61 2.40

T ORI T R/ (g/ 1) 2.04 2.12

TE WY 5 e Ve FE (/L) 4.02 3.72

R A5 T VR BE /(gL 0.36 0.34

B 1 R/ (¢/L) 0.97 0.85
A EUT R (mg/L) 15.20 15.90
COD/(mg/L) 53 870 51 806

ME1ITUREHR, KEKERET, 24ty
2 A K K JOK B e e e A R T Je B &
et BRI AR E M . AR Tk iR KA B K I K pH
BAK, & A — 2 W E R A LR, Kb A PLm =%
JFLER , 2015 88.98% , 7F J W () 0 TR L B o, bR AR G
T BLAT COD B ff 28 A1, A 25 %8 T PR X € 3 1 L
9 A1 AR 2 o
2.2 HHRMITFIE

FEIREE I 40 B 0 e 2] 108 Kk 21 €6 i B 1 bk, I
JE AR I A f | 6 2 o R 3R A A 4L, OF HL
BT A% TRURR R UE oy RN LR 1) R FH B T, 35 43 Ui
G W 2,
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Table 2 Part of results of secondary screening

R-30 7] DL L FLAR M — 3% I, R-46 . R-50 .R—
70 F1 R-85 B bR 1 7= €0 2K AE J1 300k , e X 5 FRAH

e | MRS | GRS | OF TR UM TR R B bR AR — 45 0
" (g/L) (mg/L) B/ (ugle) FIH . o : o

A gl i SRR YPD Wbk i IR MR IR 24 h,
N T 21831 . FATE K Ve 2 UK, M 46 Fh T, L 590 12 F A L
R I B 216.23 S SYECERR T BAS .30 °C.200 /min J51% 53¢ 48 h,
B I SR DR S I 5E B RIS B KSR AT 45 R 3,
S I I 373.36 S R=70 Bk A4 K COD B i s . ik %)
S I I e N 90.38% , 0,2 = il 2 % 5 | 15 ) 5.57 mg/L, b BE
RS I SR I (9 % W pHL A T JE A DO bk 8 B R 4G, Wy 8,41
R-66 12.78 1.82 142.41 - - Jﬂfﬁl‘ ,R—30 jl%”‘fkﬁf u u%Lﬁﬁjﬂ‘lﬁ*ﬁf}%/ﬁiﬁ ’ {B%
S I S I FLA IO R 2 L S5 %18 Y R=T0 B RRAE
R-85 13.58 7.02 516.93 - - EUFﬁﬁkﬂfiﬂ( E"J%ﬁlﬁ%ﬁfo
R-91 14.96 3.93 262.7 - -

R3I HEREBAS hHEFRFELER
Table 3 Results of strain inoculated in BAS

K IR IR T 5 57 1) I

il i % /CFU = 5.38x107
8,2 7= 1/ (mg/L) = 278
COD/(mg/L) 53 870 7620
COD £BR2/% = 85.85
pH f& 3.66 8.72
A J5 A ST AR (/L) 2.04 0.15
A U R B/ (mg/LL) 152 212.5

23 HEHRMESHEIE

R-70 T PR % R G40, FEgm, Bg%r
WL Pk WK ZHEEROE , K/ R (3.0~4.5) pmx
(6.0~9.5) pm, LA 207 k1 B0, LA 1,

B 1 R-70 HE#kEIFSHE
Fig. 1 Morphological character of R-70
24 FHSMMREZLZEWHNEE
VLl 51 iE4T PCR 745, 48 1 o/dL Bl b Bk
JRERLUK, A B R BE B R 21 600 bp HI ™4,
WK 2,

6.85x10’ 6.56x10’ 7.32x10’ 7.51x107
4.88 4.96 5.57 52
6550 5781 5180 5360
87.84 89.27 90.38 90.05
8.68 8.75 8.41 8.87
0.16 0.15 0.14 0.14
226.4 225.8 214.6 256.7
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Lane 1:DNA marker;Lane 2:PCR ;=¥
B 2 E# R-70 19 26S rDNA ) PCR 7= 4 B ik &
Fig. 2 Electrophoresis of PCR products of 26S rRNA of
R-70
B I 24k PCR 74, #EATIRE o 8 A5 1
DNA J¥ %17 NCBI - | BLASTN #E47 A W4k 4%,
Fi MEGAS5.0 %4 1 ) Neighbor—Joining 43 # J5 1
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AR LA 3,

97 R-70

Sporidiobolus pararoseus NL 820820
Sporobolomyces marcillae AF070440
Sporobolomyces salmoneus AY070017
Sporobolomyces carnicolor DMKU-SP91
Sporobolomyces carnicolor YM25650
Sporidiobolus johnsonii CBS2630
Sporidiobolus salmonicolor CBS6832

Saccharomyces cerevisiae ATCC18824

B3 R-T0MRGEBEHAN
Fig. 3 Phylogenetic tree of strain R-70
ZE IR R R-70 5 Sporidiobolus pararoseus
NL8208205 iy [l ik 2] 97%, EL% KR, H
AT 9) 201 i R—70 Wtk A Sporidiobolus pararoseus
(B AR )
25 FEHRRIRYEIEFHFE
251 WBAWELE ZHE(HREOMHTESEET
WY % R=70 AT T WE R K WS g, 25 R W35 4, R-
70 TR LR A K W
4 R-T0MBEEBELR
Table 4 Sugar fermentation tests of R-70
A -
A FL b =
HEHE =
E R =
bk -
13 -
TE: (5) R PIE; (+) R B
252 BABRBAERR LRI X R-T70
PR R R AT B 5 DR I A S92 6 i i R A TR
JERE, RIS,
F£S5 R-T70 BEEEUHE
Table 5 Physiological characteristic of R-70

T T T T
T + it -

UK -

i R 7 =

FLAE = BEHIE K =
e + g it 1A 56 +
L— 24 = 25CAEK +
LB - 30°CEK +
D-H & B = 37CAEK =

T (2)FR B ; (+) FR B
I X (R RS 2 E T, bk
R—70 B A FHRR fiF 25 0 45 50 O 0 B BB e 1), 5

28 26S tDNA 43 28 M5 1R — 34,
2.6 R-70 E#k7 BAS A KIER

W5 3T B0 BPR EE B R=70 £ Fh 3] YPD K 9% 3%
H1,30 °C 200 r/min 1535550, 1 A7, H TG
IKBEBPIIR, LA 6% 142 Fh AR 43 B4R 31 22 4 60
CALFE 30 min [ BAS H',30 °C.200 r/min #i%3% 15 5%
72 h, BERE 4 /N BORE I A0 B (B K 7 pH,
e NP

10x107; 9 —a pH—e— il {02 18
8 e S
A
8x107 ,-?[ .
. S vt %2
2 6x107 / 3 %ﬂ
5 > A/ / = 4 43‘3’(/
2 s10 a4 A-‘—‘**‘/x"{ s
= 3 o /. i)
Sy / H.E(
2107} 2 P 2 ¥
1 ./ /- o @
.{l/-
ol ol =t . 0

0 10 20 30 40 50 60 70 80

B4 R-70 ZEREKPHEKER
Fig. 4 Growth curves of R-70 inoculated in BAS

4 ATRVE L, BEREEOE 36 h A3 K, h
7.8x107ml, ZJ5E%18 THEBH R-70 Fir-a xR
FERFKHY MR, BT REA W ,36 h FHiR
B— AR PG I B, 7 44 h kB — N E
5.26 mg/l, ZJaZMEHIN,72 h A E 5N 5.92
mg/L, KHF KW pH Sy 3.68 , Bl & 1 5 B[] 1)
I ARHIK A pH & I AE 28 h &£ 47 pH FHis
HENP,TE 44 h A Z T2, T s ol AR
18,72 h i pH 35 %] 8.44, nfES R-70 =ik i A
%, R=70 7EAE Kk R =&, i pH T,

277 KEABSHTH

¥ R=70 BEHEIERD YPD ¥ 35 220,30 °C 200 v/
min 55 % 15 %A B0, JC R K BRI, L
6% 1) 42 P AR B 43 BB Fh 81 2853 60 C4E 2E 30 min
) BAS 1,30 °C.200 r/min &% #5395 72 h, kg 4
/NEFERCRE 8 000 r/min &0 5 min, M2 V5 RS A9
COD IR BRI S A 45 R WA 5,

BAS 474 COD & 51 806 mg/L, f%F R-70
Rigela LIS COD 24 WLEL 5, %) 44 h ik 3 i
i ,COD & 4 600 mg/L,COD £BrF L% 91.12%,
Zla BRI E R, A ER 2 PR, 40 h TR
B DEAME , ZFEARFFAL . FERDES
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