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Generation and application of whole—cell cellulase for straw feed
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Enshi 445000, China)

Abstract: In order to improve the quality of straw feed, we explored the prospect of application of whole—cell Saccharomyces cerevisiae cel-
lulase for straw feed. The effects of whole—cell S. cerevisiae cellulase used in straw fermentation were compared to those of other silage mi-
crobial agents. The fermentation conditions were as follows : fermentation temperature, 28 °C; fermentation time, 14 days; and fermentation
state, vacuum and anaerobic. The results showed that compared to lactic acid bacteria fermentation, the ammonium nitrogen/total nitrogen ra-
tio did not increase significantly (P>0.05) and thus did not cause excessive protein decomposition in the feed. The cellulose content de-
creased significantly from 43.44% (blank control) to 28.41%(P<0.01), which was more than double the fermentation effect of lactic acid bac-
teria and equivalent to commercial silage. The hemicellulose content decreased from 22.20% (blank control) to 19.50%. This study showed
that the combination of whole—cell cellulase and lactic acid bacteria in S. cerevisiae could improve the enzymatic hydrolysis efficiency of cellu-
lase and effectively reduce the cellulose and hemicellulose content in straw. The enzymatic hydrolysis product can accelerate fermentation by
lactic acid bacteria, and the whole—cell enzyme can increase the single—cell protein content of straw, realize the fermentation potential of corn
straw, and simultaneously improve nutritional value and utilization efficiency.
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Table 1 Composition of corn stalk raw materials

.43 Composition 1 Content/%

T 93.12
HEA 10.74
2R 43.44
R 22.20

112 T BRI BURL

KN ¥ T Escherichia coli DH5a—Gold F - Jii %
AV, TR S 06 i B — T ol S A SR il 5 27 4 R Tl
Az R % B (Saccharomyces cerevisiae ) pHBM368—
PGK~CBH , H1 #4627 Tl AR Wy 4 AR 1AL 45 o 52
6 25 {90 1) 5L 0 3K pHBM368—-PGK 22 H 21 #4) 2t 1fij
Jlo SPGB TE AR (8 A AL 501 55 R
AR 1 i) R AT A R 1 4 e RR AR
YIRHCA R A
1.1.3 HE3Edk

T 126 T 21 1 1 IR L O LA TR R 9 5 - 1% s H
[, 0.5% WEEEM Y , 19 S ALEN L 1.5% B H , 37 C
FHTHRERAREEESE . BI100 pg-mL ' T EEE.
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Table 2 CBH2 primer design

Amp

pUC ori

Hpa 1

ol 368-PGK-CBH?2 TDNA
CYC1TT 7.8 kbp
Eco81 1
URA3

CBH2
SnaB 1
Not 1

B FHEEREHME pHBM-368-PCK-CBH REE
Figure 1 Cellulase expression vector pHBM-368-PGK-CBH
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5|4 Primer ¥ %1 Sequence
Chh2f 5' AATTACGTATTTGCTTTGATTGTTTTTGC 3 R PE o AN R B L RS YA 4
Cbh2r 5'TAACCTGAGGCTAATAAGTGCTATCAATCG 3 FRUICR R 220 14 BRI 54), 40 DU 4 18 33
R3 EXABEFLBLEER
Table 3 Corn stalk fermentation treatment
I H Ttems A4 Group A B4 Group B C 2 Group C D GroupD  E4 Group E
S e FLARTE ) UM RE LT A R FLIRTE - A A0 M R e R 2T 4 R [ELEELssil KA
FORFEFFAS N AL /g 50 50 50 50 50
PRSI /m L 100 50 50+25 50 0
JE 7K BN /mLL 0 50 25 50 100
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The four strains around the glass culture dish are the cellulase—expressing
Saccharomyces cerevisiae ,and the middle is the wild—type.
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Figure 2 Functional verification of whole—cell cellulase
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Table 4 Fermented corn stalk sensory evaluation standard

A 47 Evaluation index 1.0y 2.04% 3.04 4.0%y 5.0%
RUN JEEWUR bR FR IR Rk TR AT IR TRk
RS oAb e WG H SEEE
JE it ERE Ritkahdh Wity 2 FAHK lINHEe
I ZENf A RN SRR TURT RN SRR AR AT RAT

RS ABEFERBEFREITN

Table 5 Fermented corn stalk sensory evaluation results

SBG4H Treatments  “R Flavor 475 Color JEU 3 Texture JEZS Form F-H135) Average score  iEHEE SF4] Feed sensory level
A 3.0 3.0 3.0 3.0 3.00 g
B 3.0 3.0 4.0 3.0 3.25 R4
C 4.0 3.0 4.0 5.0 4.00 e
D 4.0 3.0 4.0 4.0 3.75 Ruf
E 2.0 2.0 4.0 1.0 225 *%

T8 A FLIR TR 0 2 W 5 B. AN ILET 4 5 A 15 5 C. SRR TR 57 S A NI AT Ak s I 3 08 5 D. R W00 A2 8 B F AR I

Note : A.Fermentation of lactic acid bacteria preparation ; B.Whole—cell cellulase fermentation ; C.Mixed fermentation of lactic acid bacteria preparation

and whole—cell cellulase ; D.Commercial silage fermentation ; E.Natural fermentation
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indicate significant difference (P<0.05). The same below
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Figure 3 Crude protein content in corn stalk
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Figure 4 Ammonium nitrogen(NH;=N) and total nitrogen(TN) content of corn stalk and ratio of ammonium nitrogen to

total nitrogen (NHi—=N/TN )
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Figure 5 Corn stalk cellulose ratio
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Figure 6 Corn stalk hemicellulose ratio
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