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H OE: ARBRARERA T HEEE R FREFE X kst Ml 8BB4 iR R K B
FERGBEELEFHGRAE, BT EIWERREZFEAA 2’Be AV RBAMEXK, &
B4r0.5%, # H#H 2%, MgSO; 7H,00.05% , KH,PO, 0. 1% . H ik & 8k &4+ 4 et ia 18h, B &
28%C, 4% 150r/min, ¥ ¥ 100mL/250mL = f #5, pH 5.0. F ¥4k & ¥4 20. 12¢/L.
KRR FEH MK T AE B SRR RE AHRRE
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REWREF=RA, BFEARENUHEEKK. 5 x10'T) RSB EEHA T/KHE, S USE RIR %,
BESBOREIG Y. F=REE B ( Torula utilis Henneb ) X FRF= iR £ B ( Candida utilis), 7= FLERiLIEE
B ( Torulopsis utilis), RMAKEF=EEREM B EEEXNEHABRG". AT RBEBESRARENER
SR f B8 TR IFORER] I B, BT LA ARG WA B 7K Sy RS I B B SR B IR LR AL T Wk R B
HREE, AMUBEBRISH, ANRKREEFREE, OWEFHNERFBILER, UNITFERII IR RE

[=]=]

1 MBS

1.1 # ¥
1.1.1 B
Pl BIEERE( Torula utilis Henneb) AS2. 120 Wy B B Be ik A= VBT 5T BT B RRRRE 0 (L5 -
1.1.2 ngiEgetligek
BE LB ReEARAT.
1.2 K &
1.2.1 N uetl Bk o b

B 2002-10-15
EEEIT: BIER(1975-) 5B, EEMERFEE A SRR FERBMETRE; THRB(1941-) &, LBIBHERE LA
SHRRFERHRE.
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By EEX BR JLRERE
EEE  RERSEER Mg, Ca JRF IR
Fe FEARI VB,, VB, FOLHEE
pH FESE BT
1.2.2 WIREREBEFREMHE SHE
B R RME N IE K.
1.2.3 WERBEFFRAFNTE
IEERRK L.

1.2.4 BEEAYRKIE
7= B BE S F 250mL 23R, 2= AR 100mL, 3R R 0. 5%, pHS. 0, IR BF 28°C, % 1501/ min H)5&

4 F3%3% 18h7 Y, BUR BEVK T 3000r/min FEH T, B0 10min, 37 F 15, BAXEKEH R EE,
EREROEMT, RE3 K, YT OCHTEEER.
1.2.5 PrBEIBE8L 2T

K5 WETHRE  RER MUK, B850 [ A ST

HESR JIRERE  HEN  REHER

BARLEY B -HRE Ko KR E B

VB,, VB, T EE  Ca SRRk

B SEPEE

2 GRSWR

2.1 WERMEKREERI(RD
F 1 MOESEBOK E BB (e/100mL)

B5r e ok BB Mg(pg/ml) Ca(pg/ml) VB,(pg/ml) VB,(ug/mL)  BREE(pH)
£ 3.62 0.41 1.98 0.26 0.20 0.40 6.64 6.20

2.2 EFER KR
e e B B £ 250mL 32, 3 M4 100mL, $EF R 0. 5%, pHS. 0, IR BF 25°C, F5 4 150r/min ()%
4 T 3BIREE I 20h, #1T AR FREMIEZRAE.
2.2.1 BEFRE
REMIEE 50 S HRRERETRERE, F#EE S K, HER, RERBEIEH, M EyRHA
RN 2.
#2 S HEEMEWTRERQYH(2/100mL)

b £ 9 # B2 S
IHHG 0.201 0.981 0.775 0.959 0.983 3.899 0.780"
X 21 0.246 0.260 0.248 0.206 0.218 1.178 0.236°
RE 0.008 0.004 0.002 0.016 0.003 0.033 0.007
WA 0.002 0.007 0.014 0.030 0.017 0.070 0.014
R 0.022 0.036 0.029 0.072 0.031 0.190 0.038
+ HEBE(P <0.05); HEIRBE(P <0.01).

MEREIE 2503 FBREHTRERE SEE S K, HER, BEW L REMBBRE, X4y
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REBRNEwmINE 3.
£33 MEREREYE REANEH(g/100mL)

HRBRIE £ 0y 8 BF T
Lkt 0.870 0.932 1.320 1.024 1.042 5.188 1.038
oo% 0.785 0.825 0.575 0.732 0.726 3.641 0.728
Ex 0.137 0.414 0.315 0.322 0.256 1.444 0.288

2.2.2 IEXRRE
AYRAH IR (A) (Y8 B) HIZHE(C) 3 BT HATIER RIS 24017, WE4 ~6.
F4 EXRRERMEMMT
H®s VEHEK(A) S8 (B) B0 £ (g/100mL)

1 1(1°Be) 1(0.5%) 1(1%) 1.06

2 1(1°Be) 2(1%) 2(1.5%) 1.19

3 1(1°Be) 3(1.5%) 3(2%) 1.20

4 2(1.5°Be) 1(0.5%) 2(1.5%) 1.30

5 2(1.5°Be) 2(1%) 3(2%) 1.50

6 2(1.5°Be) 3(1.5%) 1(1%) 1.25

7 3(2°Be) 1(0.5%) 3(2%) 1.65

8 3(2°Be) 2(1%) 1(1%) 1.54

9 3(2°Be) 3(1.5%) 2(1.5%) 1.63
Tl 3.45 4.01 3.85 T=12.32
T 4.05 4.23 4,12

T3 4.82 4.33 4.35

X1 1.25 1.34 1.28

X2 1.35 1.41 1.37
X3 1.61 1.44 1.45

R 0.36 0.10 0.17

#5 IFEFRYTENH
gL DF Ss MS F F0.05(2,2) F0.01(2,2)
A 2 0.3144 0.1572 80.6154 19 99
B 2 0. 0084 0.0042 2.1538
2 0.0418 0. 0209 10.7176
Er 2 0.0039 0.00195
* BREBE

HER, B, CHERSKEZ AN ENFRRBELARER, A BHEZKEZ AELEH BER XA
HRBKFEHAT B, S5 n3k 6 FiR.
%6 ABERSKTHRE

JKFE(K/3) Xi Xi-1.15 Xi-1.35
A3 1.61 0.46° 0.26
A2 1.35 0.20
Al 1.15

« ZERB¥
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£ 60N, A BERKEHESEERKN A3, A2, A1, BUEEE A3 K. &E ELRSITER, &iE
$ 2 B o0 B0 ol 2Be IBRAR K, S5E8 0.5% , Bi%i¥E 2% , MgS0,; 7H,0 0.05% , KH,P0, 0.1%.
2.3 EBFHFHNHNME

) _E RGBSR SE, HTIRE (AR GESE 3 BE 3 KA FHIERRE.

#1 EXHRRESRNVEWIAT

RrBE BE(TC) B & h) ESR(mL250mL =AM 4R (g/100mL)
1 1(25) 1(18) 1(100) 1.70
2 1(25) 2(20) 2(80) 1.65
3 1(25) 3(24) 3(50) 1.40
4 2(28) 1(18) 2(80) 2.01
5 2(28) 2(20) 3(50) 1.90
6 2(28) 3(24) 1(100) 1.85
7 3(30) 1(18) 3(50) 1.86
8 3(30) 2(20) 1(100) 1.75
9 3(30) 3(24) 2(80) 1.50
Tl 4.75 5.57 5.30 T=15.62
T 5.75 5.30 5.16
i 5.17 4.75 5.16
X1 1.58 1.86 1.77
X2 1.92 1.77 1.72
X3 1.70 1.58 1.72
R 0.34 0.28 0.05

F5 AR, BREXNEYRREAEZEWEK, BTRIEME X, BIERER 28C, af/E 2 18h. Bid4 S4AH
&. AT EREXHEEmE/N, MEERKHERE 100mL/250mL, B] /A FERE. ZEM R BEEFESG T, 7
KRB EBEE 20. 12¢/L( TE) .

DA YEAE B2 K Oy R R R SRS, EXY R4 ( PDA MU{R3E 3R 2E) (9. Sg/L) 3R48 7= B BE £ i A= P 1
RERE—F£.
2.4 FHREBEZF(PHBESHESEERS
2.4.1 RESMH

REOHR, OBRMEH, TR
2.4.2 FEFESWES~9

#8 FRERS(F) TERH

5y K5 HAER  HIRE  Bok&kAw kY Ca BB Vei(mg/100g) Vip(mg/100g)
EE(g/100g) 4.0 50.8 6.9 15.3 9.1 0.9 10.9 2.4 8.3

#9 FhREREET) ZEMA(%)
E--.0 Lew Tle Val Thr Met Lys His Phe Trp Arg Ala Asp Glu Gly Pro Ser Tyr
S& 4.5 3.6 3.8 23 07 42 1.2 27 08 36 26 56 81 20 1.9 2.3 17

BEMBENS51.6%, AMELFEERN 24.3%.
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3 &

T ARG YAl K O e 7 e B B A VR A R S B B SR R M IO R, IER AR T B S A
PR BRI SIS R AR B, SRIRACE 0 E B R AT AT i, D978 N T S I K BB i FOARAE, A7 5
AIFF R B ESL A W A =T 1.
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Study on Submerged Culture of Torula Utilis
in Waste Water from Washing Beer Tank

YANG Ying-jie', WANG Shu-zhen', YANG Jia-feng', BAI Chen®
(1. Colloge of Life and Environment Sciences, Shanghai Teachers University, Shanghai 200234, China;
2. College of Life Science, Fudan University, Shanghai 200433, China)

Abstract: It was proved by single facter optimization and orthogonal test that the optimum medium for submerged culture of
Torula utilis were 2°Be waste water from washing beer tank, added 0.5% soybean cake flour, 2% glucose, MgSO,; 7H,0 0.
05%, KH,P0,0.1%, and that the proper submerged culture conditions were 28°C, 18h, 150r/min, pH5. 0 and 100ml liquid me-
dium in the 250mL bottle, 20.12g dry yeast per liter liquid medium was gained.
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