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Selection of a High Yield Yeast Strain of Glucose Tolerance
Factor After Space Piggyback Experiment
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Abstract: A strain of high-biomass, producing glucose tolerance factor yeast strain was screened from seven
yeast strains and seven strains mutated by spaceflight-induced mutagenesis through gradient concentration
of chromium plates cultivation and liquid fermentation cultivation. The biomass of it was 40 g/L. Extracting
GTF with ammonia and determining the content of Cr with flame atomic absorption spectrometry, the con-
tent of organic Cr was 1287 ug/g and that of total Cr was 1917 pg/g. At the same time, dynamic relationship

between other parameters and the amount of organic chromium was analyzed during fermentation.
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200 r/min , 5000 r/min 10 min

, 3, )
123 BEAHRABHEBME: GTF
0.1g , 10mL 0.1 mol/L

, 37°C 200 r/min 3h,
5000 r/min 10 min,
GTF ,
6 mL 0.5 mL , 1

x1 WMKHESEE

Table 1 Parameters of microwave digesting

Pressure (MPa Time (min) Power (kW)
0.3 4 800
0.6 3 800
1.0 3 800
1.5 6 800
+5% 5 mL, 160°C,
30 min
(
), 10%
5 mL, 50 mL, GB/T15555.6-1995
124 BEKRASEHINE: 01g
. 6 mL 0.5 mL
125 HEHREMENZE: ,
5000 r/min 10 min,
3 ' ,
80°C ,
1.2.6 %RE pH ME: , pH
pH
127 RERBEENE: - 1 mL
, 1 mL 6% 1mL ,
, 5 mL 15 min
, 490 2mL
1mL
2 HR5hHM

2.1 &R S TRV
(YL Y2 Y3 Y4
Y5 Y6 Y7)

(YS-1 YS-2 ¥YS-3 YS-4 YS-5 YS-5 YS-6

YS-7) 28°C
Y1 YS-1 Y2 YS-2 100 pg/mL
200 pg/mL ;Y6 YS-6 Y7 YS-7

800 pg/mL ;Y3 YS-3 Y4 YS-4 Y5
YS-5 1000 pg/mL ,

, Y3 YS-3
Y4 YS-4 Y5 YS-5 1000 pg/mL

II l Y5
YI 3

Bl AEERERRE A 1000 pg/mL F4R_ERE K LS
Fig. 1 Comparison of growth of different strains on the
plate containing 1000 pg/mL Cr¥*

YS-5

22 RIKKEEETH
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200 r/min :

: GTF
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Y3 YS-3
, YS-3
1260 ug/g, 53.3%; 1926 ug/g,
53.9%
23 EMEREAREMHRESER
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5 '
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*2 TRAERFTARBRAEFRAE GTF mEREMEH E N FR(P<0.05)

Table 2 Analysis of variance of biomass and production of GTF of different strains before and after mutation(P 0.0t

Versl: SiEE Biomass Organic chromium Total chromium Residual chromium
(9/100 mL) (ng/g dry cell) (ng/g dry cell) (ng/g dry cell)
YS-3 4.08+0.07° 12964-26.16° 1926+41.01 669-+41.01
Y3 4.07+0.13 810=17.68" 1251+50.91 403.5423.33
YS-4 4.14+0.05° 29548.49% 523=+52.33 195421.21
Y4 4.07=0.06* 353+18.38% 510=+28.28 178.54+13.44
YS-5 4.11+0.08° 133.5+19.09° 273435.36 101.5+16.25
Y5 4.18+0.03 97.5+3.54* 306.5+33.23 176+16.97

*3 EMREREEER
Table 3 The result of hereditary stability of YS-3

(ng/g )
Organic chromium (ng/g dry cell)
Yeas
stral The first generatii 1 The second generati n The third generati n  The fourth generat >n The fifth generati 1
YS-: 12964-26.16 1176=48.08 1173=+36.06 1215=439.60 1205=4-35.36

T4 FEBBFREX YS-3 BREMF T
Table 4 Effect of the Cr® concentration of media on the biomass and Cr content of strain YS-3

Chromium concentrati n Biomass Organic chromiun Total chromium Organic chromium re 2
(ng/mL) (9/100 mL) (ng/g dry cell) (ng/g dry cell) (%)
200 3.8920.05 21.547.78 122.5+13.44 17.55
400 4.08=20.07 1258=+28.28 1926=+41.01 65.31
800 1.44=20.05 3316.54+27.58 12087.5+44.55 27.44
24 EAEBAEPHRBFHARRENEREEES pH 40 h 4.7 3.8,
B 22 M) 3.8 ; , pH 4 h
4 - 4.9 4.65, 6 h~38 h pH 5.9,
(800 npg/mL) : ' 5.9
i 252 EAREYETK. 3 ,
(200 pg/mL) ,
; 400 pg/mL 8 h . 8 h ,
’ ' 400 pg/mL ,
1926 ug/g, 1258 ng/g, 6h
65% ’
; 6 h~36 h ,
, YS-3 h
) ; 36
1000 npg/mL; ,
, 800 pg/mL ’
. ) 400 pg/mL
400 pg/mL )
, 6 h

25 YS3ESHMEEEHETREKIFMELLR
251 %K pH EHST: ,
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Fig. 2 Dynamics of pH of media during fermentation cultivated with Cr** and without Cr**
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B3 2RMEEEZHET YS3EARFELL
Fig. 3 Dynamics of dry cell weight of strain YS-3 cultivated with Cr®** and without Cr**
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i 4 3
o1 6h (nglg ) 6h
, ;2 6 h 16 h, , 9300 pg/g
) ) , , 10 h
2 mg/mL ; 3 ,16h ,
2 mg/mL : , 6 h, , ;
16 h y ) ; 6 h ) 1 )
, (ng/33 mL ) ,
, , (6 h~44 h),
26 BRERITTH ’
5 y y )
(33 mL ) (ng/g ) ,
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Fig. 4 Dynamics of glucose during fermentation with Cr**
12000 - _ _ 900
—&— Organic chromium (pg/g dry cell weight) 1800 -
= 10000 L —4— Total organic chromium (pg/33mL fermentation broth) E
) 1700 ©
= e
= 8000 {600 2
=
g 1500 %
6000 - ]
Z {400 =
3 S
P 4000 | 41300 =
=
A {200 2
2000 | E
1100 =
0 0

0 2 4 6 8 10 12 14 16 18 20 22 24 28 32 36 40 44 48 54 60 72
t (h)

5 YS3ABIBRPEERMITTN
Fig. 5 Dynamics of Cr content of strain YS-3 during fermentation

) 40 h
1 6 1
27 AREMBEFRN GTF =ERIF T : ,
(400 pg/mL) 7
L ( H 1
) ) 1
2 , , )
6 7 6 7
400 pg/mL : ; 15 h ; , )
; 400 ug/mL :
, 24 h 100 pg/mL 200 pg/mL

300 pg/mL 400 pg/mL 500 pg/mL, 7

http://journals.im.ac.cn/wswxtbcn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



(GTF) 229

031 A AB g 400 pg/mL , 6h
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Modes of chromium supplementation
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Fig. 6 Effect of different modes of chromium supplemen-

tation on biomass of YS-3 (P<0.01) 16 h

2 mg/mL,
6000
5000
4000
3000
2000
1000

o LA

16 h

Organic chromium
(ng/g dry cell)

4)YS-3
(6 h~44 h);
(0 h~6 h),

| 11 [ v \ VI VI

Modes of chromium supplementation

7 AREMBARM GTF F=ERIFM(P<0.01) P . "
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tation on the production of GTF (P<0.01)
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