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Fermentation conditions of optimization
white-rot fungi on corn straw stem

ZHANG Ai-wu, LI Chang-tian,]JU Gui-chun,
KANG Wei,ZHANG Xiao-yong

(Chinese Medicine Materials College  Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract; [Objective)] Crude protein and crude fiber content were determined at the beginning and the
end of 7,12,17-days fermentation of white-rot fungi on corn straw in order to obtain optimized condition of
fermentation,such as the optimal time, temperature, acidity, inoculum concentration and water content of
corn straw. [Method] In order to select the optimized fermentative conditions of white-rot fungi on corn
stem, L, (3') orthogonal experiment was designed in this trial,crude protein and crude fibre content of corn
were determined, water ratio,temperature,inoculum concentration and acidity in the fermentation of white-
rot fungi on corn stem were designed as main influencing factors. [Result) Optimized condition of fermen-
tation of white-rot on corn straw was: water ratio 70% , temperature 30 °C,inoculum concentration 0. 25
g/kg corn straw and pH 4 during 7 days. Under above optimizing fermentative condition, crude fiber con-
tent was decreased from 348. 7 g/kg to 299. 4 g/kg.crude protein content was increased from 58. 3 g/kg to
116. 6 g/kg. [Conclusion) Optimized fermentative conditions of white-rot fungi on corn stem were selected,
which would provide some reference in utilizing the corn stem as feed resource.
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R or X LR IH AR R B R ] DA = TR R AR % B, T X TR e & .
B ICE Y X R R R AR BRR R E N AT K R AR A
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AR SRR AR BT 2R ITWT IR BE . 76 4K 28182k 1 000 mL,
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Table 1 Factors and levels of L, (3')orthogonal experiment in optimization of

fermentation conditions of white-rot fungi on corn stem

N X% Factor
X NI L B JE/C CHefl i/ (g » kg D) D & pH
Water content of straw Temperature Inoculum concentration Initial pH
1 60 25 0.125 4
2 65 30 0. 25 5
3 70 35 0.5 6

1.3 REHE
PR VILY 1 em J5 , #3580 35 11 NI &K, 2 GRS

FHBS R JH Y pH (H, K, 248, MBS A b 28 2.1 ABHABEXABHRESENIFE

emX 45 cm, 36 5 ERE 4 2R, 8 FE ST, K Lo (3 1E 283 5, AFF 5% 1188 1R & T K

WAL O AR R WA TAUE Tl A, K RAE  Frmcl A, 20 00 T B 7,12 F1017 d RAE I 5E

BT ERR BB WIRE TR S ARy RE Y MR SR 2F 4E S L A5 R LR 2, %

6520 ~7500  J3 il T A WERY 7,12 A1 1T d SRAE T 45 SR AT 22 0 A AR A B UL 3 IR 4
L4 MEHREKETE Hi 2 3 Wl R BEER 7 K L R0 K I ) rhoRLET
MBS S GB/T 643286 prifi R AIHL 45 B0 I ZARUCOH HFh & > AT & KR >0 >

CERIESAT I DM EE 3 . ME4Es R hh pH REE ™ Y b oRLER 4 5 5 R W K FS
B2 GB/T 6434 —86 bRy dEAT I . AR FTREM BT 7 WOR B 416 10 AT 00 & 1 4% 1 ) e 1

3. AN AB,CDy BIERSFF 5 KR 7026 R
1.5 #iEsaE 30 CL LAY 0.25 g/kg, 16 pH 2 4 i, HE
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21 4 5 i DR AR U R = AT KR >
>R pH. LR ARS8 ABCD .,
BNASFF 5 K% 7006 6B 25 °C L3R 0. 25
g/kg. B4 pH Jy 4 I, G B B681 A lF T K5 A1
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RLET 4 55 2 i DR 3 MR U 26 b 1 = il 2 = Al AT 5 0K
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Table 2 Design and results of Ly (3')orthogonal experiment in optimization of

fermentation conditions of white-rot fungi on corn stem

Kl # Factors 7d 12.d 17 d
pm A C e e s o
K FE - " e/ HEA/ Herdy/ HEH/ HLAF 4t/ HEA/
Treatment Water T B i 2 Inoculuin DE.&H pH (gekg ') (gekg ') (gekg ') (gekg ) (gekg ) (gekgH)
content  Lemperature concen- Initial pH CF CP CF CP CF CP
of straw tration
1 1 1 1 1 317.3 51.8 361.2 35.6 344.1 51.8
2 1 2 2 2 321.1 52.3 379.5 51.8 332.0 58.6
3 1 3 3 3 359.2 56. 4 372.5 38.9 356. 2 53.4
4 2 1 2 3 300. 8 64. 8 347.5 42.1 336.7 64. 8
5 2 2 3 1 327.9 79.8 373.2 64. 8 335.6 71.3
6 2 3 1 2 328.1 42.3 378.7 45.3 349.0 42.3
7 3 1 3 2 334.4 100. 4 353.2 79.8 347.1 99. 2
8 3 2 1 3 299.4 110. 1 366. 4 81.2 333.8 110. 3
9 3 3 2 1 301.8 116.6 342.1 92.5 325.4 117.5
R3 ARAABHEOLZBESNPHAEIENREITER
Table 3 Crude fiber content results of range analysis under different fermentative time g/kg
P T - _
day Trem of straw Temperature concentration linitial pH
ki 332.5 317.5 314.9 315.7
7 ks 318.9 316.1 307.9 327.9
ks 311.9 329.7 340.5 319.8
R 20. 6 13.6 32.6 12.1
ki 371.1 354.0 368.7 358.8
19 ks 366.5 373.0 356. 4 370.5
ks 353.9 364.4 366. 3 362. 1
R 17.2 19.0 12.4 11.7
k1 344.1 342.6 342.3 335.0
17 ks 340. 4 333.8 331.3 342.7
ks 335.4 343.5 346. 3 342.2
R 8.7 9.7 14.9 7.7
*4 AEAXBHELZBESYHHEEOSENRESTER
Table 4 Crude protein content results of range analysis under different fermentative time g/kg
R g ]/d T H A FEFF B KR B C #fh = D2 4f pH
Fermentation day Item Water content of straw Temperature Inoculum concentration Initial pH
ki 53.5 72.3 68.1 82.7
7 k2 62.3 80.7 78.9 65.0
ks 109.0 69. 6 71.7 77.1
R 55.95 11.1 10. 8 17.7
ki 42.1 52.5 54.0 64.3
12 ks 50.7 65.9 62.1 59.0
ks 84.5 61.6 61.2 53.8
R 42.4 13. 4 8.1 10.5
k1 54.6 71.9 68.1 80. 2
17 ks 59.5 80. 1 80. 3 66. 7
ks 109.0 71.1 74.6 76.2
R 54.4 9.1 12.2 13.5
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6 R e 2 A B A2 5 0 A B CoDy s BIRS AT &% HEASENTN
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R opH g A WL IS B681 A EEORFEAFh ML AL AR A KR 7000 R 30 CL RN R
F &, KBS 12 RogmAR ™ HER  0.25 g/kg. &Ik pH Jy 4, 0% & T £ RFEFF K B
FERNRARIO AT &K R WE >R, pH>  BiGHLER4E HE A& 8T 00 202 IR 5. W
Ferp i R AR R LA SN AB oDy BIVRS AT 5 Al RS 7 K R Lk L AT 4 5
BOKAN T000 RE N 30 C LR N 0.25 g/kg.  FEMR49.3 g/kg M 1 E B 58. 3 o/kes L
Ehh pH S 4 I, B R B681 &M EKFEAT A 5 12 R, RS R R RLET 48 &% R FEL T 6.6
A ERE . KBEE 17T R GEWAR Y PHE o/ke o HEATERM 34,2 o/kes KWW 17 K. &
& BN R RO REAT SRR > I pH> 2R W5 LR BRI RLET 4E & 5 P AIE 23. 3 o/ke ML H S
BB AR S ABCD L RIRS B R 59. 2 g/ke, lUL T AU IE 7 dLHLET 4R BERE
FEE KR A 70%, 5 BE Ry 30 CL M 0. 25 W K MR 1 0 R e o RIOR R
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Table 5 Comparison of crude fiber content and crude protein content between pre-and

post-fermentation of white-rot fungi on corn stem

K BEHT IS MG WE/ (g - kg™ D)

g7 BT/ (g kg™ D) R WER (] /d RWEE/ (g« kg™ D) .
. . . . Difference between
Index Pro-fermentation Fermentative days Post-fermentation .
pro- and post-fermentation
7 299. 4 —49.3
2T 2 A B
HLET 4t o 348.7 12 342.1 —6.6
Crude fiber content
17 325.4 —23.3
7 116. 6 58.3
3] PO =N
HLE & 58.3 12 92.5 34.2
Crude protein content
17 117.5 59.2
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[F) » 52 0 s T A I IOR 1 2 R AT B681 B fif R FEAT B AR IR Ol 30 °C . 7EREFFRE
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W 8 B B BOWI RS AT SRR IR T AR . g ADW-08 fEFh R LL 3 B
W AAXTE SR R k. B4R & TR, R R (o= 12 em) i i 2 Ed A R 0 g
MR B R RO KR R g RE AR AR M AR b R RS T KM 17 K,
Wb o T A 5 TR A T B 7K G DL AR 6500 ~ 7500, SR X S W 4 rhoRLET 2k 1) 5 ik S e oK R A
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FIN T R 3 (9 A0 Al 2 AU R s TR
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4 %

FIE B B681 & I & K S FF 19 S L 45 10 - 7
FEE KN 709, i B 30 °CL, Ry 0. 25
g/kg, ln pH N 4 FEIL AR T LB 7 d, B FFALET
Y7 bR 348.7 g/kg FREN 299.4 g/kg M EAE
B 58.3 g/ke FFi5H 116.6 g/kg,
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