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Study on the Fermentation Conditions of Xylose by
Pichia guilliermondii to Produce Ethanol

LAl Ying, LI Qingzhi and ZHAO Jinhui
(Zhoukou Normal College, Zhoukou, He'nan 466001, China)

Abstract: In the experiment, Pichia guilliermondii JS-73 was used as the starting strain and then cultured to produce ethanol with increasing xy-
lose content gradually in the substrate. The results indicated that the utilization rate of xylose was 67.21 % and the yield of ethanol was 7.41 g/L.
Furthermore, the culture mediums had been optimized and it was composed of 60 g/L xylose, 0.6 g/L yeast powder, 1.0 g/L K;HPO, and 0.4 g/L
MgSO,- 7H.0. In these conditions, ethanol yield of strain JS-73 reached up 10.27 g/L, 37.21 % of theoretical yield. The best fermenting conditions
had been determined as follows: temperature at 31 ‘C, pH was 5, rotating speed was 70 r/min, inoculating quantity was 11 %, and liquid filling
quantity was 120 mL/250 mL. In these conditions, the yield of ethanol reached up the highest as 18.95 g/L.
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( ’ 2 %o
JS-73), 4C 100 mLYEPD
10 g/L, 20 g/L, , 30°C 100 r/min 18~
20 g/L, 20 g/L,pH5, 24 h, ,
10g/L, 20 g/L, 6 %, 100 r/min 30 C
20 g/L, pH5. 9% h,
60 g/L,KH,PO, 2 g/L, 1.2.3.2
1 g/L,MgSO,-7H,0 1 g/L,pH5. 2 % 2% ,
20~70 gL, , ,
20 g/L, 10 g/L, 1000 mL,pH5,115 °C 3%. (100 mL ):
30 min, a:K,;HPO,-MgsO,,b . K;HPO,-ZnS0O,, ¢ : K;HPO,-MnSQ,,
: ( ), d.K,HPO,-FeS0O,,e . K;HPO,-CuSQO,, f. K;HPO,-MgSO, -
( ALP), ( NaCl,g:K;HPO, -MgSO, -CaCl,, h . K,HPO, -MgSO, -Zn-
), ( ), ( S0,,i:K;HPO, -MgSO, -MnSO0O,, | : K;HPO, -MgSO, —FeS-
), ( 0.,k :K,HPO,~MgSO,~CuSO,,
) o , 6 %, 100 r/min
: ) ) , , 30 C 96 h,
, ,SnC1,, o 1.2.3.3
1.2 K7k ,
1.2.1 C 1.
B,
’ F1 LE)EXKBERAKFZITE (g/L)
(DNS) ™, K K%
M SEOACARBE BRI C: K.HPO, D:MgS0, * 7H,0
1.2.2 1 40 0.4 1.0 0.4
2 50 0.5 2.0 0.5
’ 3 60 0.6 3.0 0.6
4
° 1.2.34
, 7%, ,
° ’ ( 2),
pH ; o %2 LW EXRABRAZKFEGHE
2 K %
20g/L 100 mLYEPD ,30 C g M B CRGE DiRME Pl
90 r/min 96 h 6 % C) pHfi  (r/min) %) (mL/250 mL)
’ . 1 28 4.5 70 5 80
30 gL ;30 C 2 31 5.0 90 7 100
90 r/min, 96 h, 3 34 5.5 110 9 120
70 g/L 4 37 6.0 130 11 140
123 2
1.2.3.1 21 BER
4 b b
) 3. 3 , JS-73
o , 3
) ( ; 3 12.75 %,
)o : , 72.44 %, JS-73
NH,.CI .NH,NO;. (NH,),SO,. 1.36 %, 11.33%; 7
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° D80 p 8 ZRGER S AR 12 &

F 3 EHIIHER = 70 g
JS-T3 0 KHERIMR ZEEE iR W i g
B LE B (%) (g/L) pH 8 pH 18 & =
Y1k 5 41.11 4.39 5.5 3.56 N 50 =
itk 1 51.23 4.76 5.5 3.12 40 pr
Ytk 2 54. 55 5. 61 5.5 3.01 30 €
itk 3 57. 44 5.75 5.5 2.17 - &=
Mk 4 59. 21 6. 37 5.5 3.11
Ytk 5 62. 55 6. 68 5.5 3.12 10
Ytk 6 65. 44 7.12 5.5 3.01 T - -
Itk 7 67. 21 7.41 5.5 3. 14 UL L
Witk 8 54. 55 5.37 5.5 3.11

a,b,c.d,e.f,g,h,i,j.k 4 % % a:K;HPO,-MgSO,;b:K,HPO,~Zn-
SO,;¢:K:HPO, -MnSO,;d:K;HPO, ~FeSO,;e:K,HPO, —CuSO,;f:
K,HPO, -MgSO, -NaCl; g: K.HPO, ~-MgSO, ~CaCl,; h: K.HPO, ~Mg-
SO,-ZnS0,;i:K;HPO, ~MgSO, ~-MnSO,;  : K.HPO, ~-MgSO, ~FeSO,;

22 RF R TEFEHR0

o1 I5-73 ° k :K;HPO,~-MgSO,-CuS0,.
S 80y - ZWR e ARIAR 1.2 B B2 FRE LWL E YA
3 |, £ #4 ETRBERFATEL Q)
& e B [H 2% 5 K7 LR
i 0.8 & . A B C D (g/L)
. f";: 1 1(40)  1(0.4) 1(1.0) 1(0.4) 9. 58
0.6 # 2 1 200.5)  2(2.0) 2(0.5)  6.68
30 | los i 3 1 3(0.6) 3(3.0) 3(0.6) 5.01
20 b 4 2(50) 1 2 3 5. 68
4 1o.2 5 2 2 3 1 7.29
| - —— 62312 8
‘W ® F K & K W 7T 3(60) 1 3 2 5.45
B A W O B O M ™ 8 3 2 1 3 9. 55
L} i #* {27 i1 25 "t’ff 9 3 3 2 1 10. 27
H K, 21.27  20.71 27.92 27.14
Bl REKEBHHEENHHA K- 21.76 23.52  22.63 20.92
1 K- 25.27  24.07 17.75 20.24
’ ’ ki 7.09 6. 90 9.31 9. 05
JS-73 ; o k. 7.95 7.8 7.54  6.97
. ke 8. 42 8. 02 5.92  6.75
23 REAMNLG Y R 1.33 112 3.39  2.30
I C>D>A>B
%7](%2‘ A- B- G Ds
, 2 JS-73 iR ABC.D,
2 , a(K;HPO,~MgS0O,) s JS-73
2.4 BIREARNERE 2.5 REEEAMARAL
, 4, , 5,
4 ,AB.CD 2.4 JS-73
:.C>D>A>B, As;B:C.D,, , JS-73 o 5
60 gL, 0.6 g/L,K,HPO, 1.0 g/L,MgSO, - ,A.B.C.D.E JS-73
7H,0 0.4 g/L.,, , JS-73 :B>C>A>D>E, A,B,C.D,E;,
10.27 g/L, 37.21 %, 31 C,pH5, 70 r/min, 11 %),

JS-73 , 120 mL/250 mL, , JS-73
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x5 EXRKEREZIKFERL.@)
RIS ARBE(CC) B:pH {i C: #74 (r/min) D: B (%) E: 35 (nlL./250 nL.) Ll (g/L)
1 28 4.5 70 5 80 7.08
2 28 5 90 7 100 6. 68
3 28 5.5 110 9 120 11.01
4 28 6 130 11 140 10. 68
5 31 4.5 90 9 140 7.29
6 31 5 70 11 120 18.95
7 31 5.5 130 5 100 9.45
8 31 6 110 7 80 12.55
9 34 4.5 110 11 100 10. 27
10 34 5 130 9 80 13.58
11 34 5.5 70 7 140 10. 68
12 34 6 90 5 120 7.01
13 37 4.5 130 7 120 7.68
14 37 5 110 5 140 10. 29
15 37 5.5 90 11 80 9.79
16 37 6 70 9 100 7.45
K1 35. 45 32.32 44.16 33.83 44.17
K2 48.24 52.79 30. 25 37.59 33. 85
K3 41.54 40. 93 44.12 39.33 44. 65
K4 35.21 37.69 41.39 49. 69 38. 49
k, 8. 86 8. 08 11.04 8. 45 11.04
ks 12. 06 13.19 7.56 9.4 8. 46
ke 10.39 10. 23 11.03 9.83 10. 62
k4 8.8 9.42 10.35 12. 42 11.16
R 3.26 5.11 3.48 3.02 2.7
S I B>C>A>D>E
'U[JK%Z A, B: G D, Es
o R AB.CDE,
, 18.95¢g/L, 73 , A,B,C.D,E;,
3 , (18.95 g/L),
JS-73 ,
3 o
3 12.75 %,
72.44 % , JS-73
1.36 %, 11.33%, 7 [ : :
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