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Study on the fermentation conditions of chromiunrenriched yeast

CHAI Li-hong ,L | Ji-sheng ,CHE Hong-rong

(College of Environmental Science and Engineering, Chang’ an University, Xi’ an, Shaanxi 710064, China)

Abgtract :In ordr to provide referencefor the industrial production of chromium-enriched yeast by angel
active yeast ,by usng single factor tests and a L s (3") orthogonal design ,and analysed by the total organic
Cr of chromiumr-enriched yeast ,the fermentation conditions were optimized as: culture volume was 280
mL/L ,3000 g/ mL Cr®* and 120 mL/L inoculation at 28  for 28 h at 200 r/ min ,with theinitial pH adjus-
ted to 6. 5.

Key words: active dry yeast ;inorganic chromium ;organic chromium ;fermentation conditions
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(4] 80 mL 0.1 MPa 121 20 min
: 8% (2) : 4 g/L , 10
B , , , gL, 10 ¢g/L , KH2POs4 1 ¢g/L ,MQgSOs -
(&7 , 7H.01 ¢/L , 3mL/L ,pH
, 0.1 Mpa 121 20 min
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, , , 200 mL/L ,Cr** 2504 g/ mL 120
; , , mL/L , pH 6.0, 30 200 r/ min
: , , 18,24 ,30,36 ,42 48 h
: , (5)
: ; : 120,200,280 ,360 ,440 ,520 mL/L ,
, cr* 2500 g/ mL , 120 mL/L ,
1.1.4 752 , pH 6.0, 30 200/ min 30h
:SRIX-4-9 (6) 280
, tHY-2 mL/L ,Cr*" 250 U g/ mL , 120
, mL/L, pH 6.0, 26,28,30,
1.2 32,34 200 r/ min 30 h
1.2.1 29 , 1.2.3
, 30 5000 r/ min 10 min, ,
2h 2 ,60 70
1.2.2 cr?”
pH 6 1.3
[12-13]
(ncr” :
cré* 100,150,200 ,250, ;
300,400 ¢/ mL , 200 mL/L , 100 ]
mL/L , pH 6.0, 30 200 r/ min /(mg-L*') = (mg- gt') x
30 h (g-L7%);
(2 /(mg- g*) = (mg -
cr* 250 U g/ mL , 200 g')- (mg-g™");
mL/L , 40,60,80,100,120 140 /(mg-L*') = (mg -
mL/L, pH 6.0, 30 200/ mn g') x (g-L°Y;
30 h | %= (mg- L %)/
(3 pH (mg- L ") x100 %
200 mL/L , cre* 250
Mg/ mL, 120 mL/L , pH 2
5.0,5.5,6.0,6.5,7.0, 30 200r/min 2.1 Cr*
30 h cr* 1
(4)
1 cré*
Table1l HEfectsof Cr®* concentrationson the Cr content of yeast
Cr3+ /g mL-1) /(mg-L-%) /(mg- LY ! %
Cr3* concentration Tota Cr Tota organic Cr Organizing degree
100 18.065 16. 442 91.0
150 21.511 20.453 95.1
200 22.599 20.951 92.7
250 50. 277 48.599 96.7
300 31.042 29.730 95.8
400 22.243 18. 644 83.0
1 , crt cr’t 2500 g/ mL
100 250 g/ mL cre* .ocr’t 2500 g/ mL cre*
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cr*? (= cr*t 2500 g/ mL
3000 g/ mL) , , 96.7% ,
, crt 2504 g/ mL
) , 2.2
2
2
Table 2 Hfectsof inoculations on the Cr content of yeast
/(mL-L"Y) /(mg- LY /(mg- LY | %
Inoculation Total Cr Total organic Cr Organizing degree
40 19.343 17.682 91.4
60 19.710 18.310 92.9
80 58.393 55.735 95.4
100 61.913 58.624 94.7
120 88.753 86.529 97.5
140 36.677 34.485 94.0
2 , 40 60 mL/L , , ,
; 120 mL/L , ,
60 120 mL/L , , 97.5% , 120 mL/L
; 2.3 pH
120 mL/L , pH 3
3 pH
Table 3 Hfectsof initial pH on the Cr content of yeast
pH /(mg-L"1) /(mg- L% ! %
Initial pH Tota Cr Tota organic Cr Organizing degree
5.0 25.657 23.816 92.8
5.5 36.069 34.182 94.8
6.0 41.498 39.643 95.5
6.5 33.412 31.172 93.3
7.0 37.972 35.590 93.7
3 H p H il y
pH 6.0 pH 6.0
, i pH 2.4
6.0 , 4
4
Table 4 Hfectsof incubation time on the Cr content of yeast
/h /(mg-L-1) /(mg- L1 | %
Incubation time Tota Cr Tota organic Cr Organizing degree
18 16. 647 14.542 87.4
24 23.386 21.003 89.8
30 40. 367 36.786 91.1
36 35.438 32.531 91.8
42 33.102 30.378 91.8
48 31.488 28.029 89.1
4 , , 91.1% , 30 h
) 30 2.5
h y )
36 42 h , 5 5 , 120 280

91.8 %; 30h , mL/L , ,
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, 280 mL/L , ., 91% 92%
; , 280 mL/L
, , 2.6
6
5
Table 5 Hfectsof volumeson the Cr content of yeast
/(mL-L"Y) /(mg-L-1) /(mg- L") ! %
Volumes Total Cr Total organic Cr Organizing degree
120 24.998 22.799 91.2
200 28.030 25.478 90.9
280 33.064 30.574 92.5
360 24.910 22.983 92.3
440 23.708 21.694 91.5
520 23.739 21.951 92.5
6
Table 6 Hfectsof fermentation temperatures on the Cr content of yeast
/ /(mg-L-1) /(mg-L-1) | %
Fermentation temperature Total Cr Total organic Cr Organizing degree
26 15.121 13.436 88.9
28 34.226 31.550 92.2
30 51.290 47.804 93.2
32 23.413 21.387 91.3
34 22.081 20.254 91.7
6 , (26 28 ) 2.7
(32 34 ) ,
L 30 1 L
, 30 , , L (3")
1 7 L 8
7 L (37)

Table 7 Factors and levels of L1s(3") orthogonal experiment for optimizing the fermentation
conditions of chromium-enriched yeast

Factors
Cr3+* / / H /h / /
Leve fhg- mL-Y) (mL-L"Y InitialppH Incubation (mL-L"Y) Fermentation
Cr3* concentration Inoculation C time Volumes temperature
A B D E F
1 200 80 6.0 28 240 28
2 250 100 6.5 30 280 30
3 300 120 7.0 32 320 32
8 L 1 3
>
cr’ > > > pH,
Cr3+ .
pH cri*
A:B:CD:EF. , Cr*” 3000 o/ mL , pH 6
120 mL/L , pH 6.5, 28 h, ,

280 mL/L , 28 cr®* 300p ¢/ mL , pH 6.5,
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120 mL/L , 280 mL/L, 28 28 h
8 L1 (3")
Table 8 Result and analysis of Lis (3") orthogona experiment for optimizing the
fermentation conditions of chromium - enriched yeast

cr3* / / H /h / / /
frg- m-Y) (mL-L-Y InitialppH Incubation (mL-L-Y) Fermentation (mg-L-%)
No. Cré* concentration Inoculation c time Volumes Blank temperature  Tota organic
A B D E F Cr
1 1(200) 1(80) 1(6.0) 1(28) 1(240) 1 1(28) 10.5
2 1(200 2(100) 2(6.5) 2(30) 2(280) 2 2(30) 12.7
3 1(200) 3(120) 3(7.0) 3(32) 3(320) 3 3(32) 8.5
4 2(250) 1(80) 1(6.0) 2(30) 2(280) 3 3(32) 11.8
5 2(250) 2(100) 2(6.5) 3(32) 3(320) 1 1(28) 20.0
6 2(250) 3(120) 3(7.0) 1(28) 1(240) 2 2(30) 16.7
7 3(300) 1(80) 2(6.5) 1(28) 3(320) 2 3(32) 22.7
8 3(300) 2(100) 3(7.0) 2(30) 1(240) 3 1(28) 14.3
9 3(300) 3(120) 1(6.0) 3(32) 2(280) 1 2(30) 25.7
10 1(200) 1(80) 3(7.0) 3(32) 2(280) 2 1(28) 24.1
11 1(200) 2(100) 1(6.0) 1(28) 3(320) 3 2(30) 15.4
12 1(200) 3(120) 2(6.5) 2(30) 1(240) 1 3(32) 16.0
13 2(250) 1(80) 2(6.5) 3(32) 1(240) 3 2(30) 15.9
14 2(250) 2(100) 3(7.0) 1(28) 2(280) 1 3(32) 19.0
15 2(250) 3(120) 1(6.0) 2(30) 3(320) 2 1(28) 24.1
16 3(300) 1(80) 3(7.0) 2(30) 3(320) 1 2(30) 13.0
17 3(300) 2(100) 1(6.0) 3(32) 1(240) 2 3(32) 10.6
18 3(300) 3(120) 2(6.5) 1(28) 2(280) 3 1(28) 21.4
Ti 87.2 98.0 98.1 105.7 84.0 114.4
T2 107.5 92.0 108.7 91.9 114.7 99.4 T=302.4
Ts 107.7 112.4 95.6 104.8 103.7 88.6
X1 14.53 16.33 16.35 17.62 14.00 19.07
X2 17.92 15.33 18.12 15.32 19.12 16.57
X3 17.95 18.73 15.93 17.47 17.28 14.77
R 3.42 3.40 2.19 2.30 5.12 4.30
[ ] (8] , : . [31.
[1] , , oo [J]. ,2003 (5) :98-100.
,2003,10(5) :11-14. (91 : [J1. 12005(1) :
[2] , : [J1. : 38-40.
2001(4) :16-17. [10] , , ,
(3] , , o [J1. ,2004 ,25(4) :49-52.
[J1. ,1999(10) :32-33. [11] , . .
[4] , ) [J]. , [31. ,2003,30(3) :18-21.
2001 ,22(10) :61-63. [12] , , .o -
(5] ’ , o [J1. ,2005 ,14(6) :42-43.
[31. ,1999 ,27(9) :1061-1064. [13] ; ' . 1.
[6] , , ) [J]. , ,2000,21(6) :34-35.
2004 (10) :94-96. [14] . [J1. ,
[7] ) [J]. 2005 ,26(2) :145-147.

,1999,26(3) :220-223.



