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Research on Solid-state Fermentation on Rice Chaff with a Microbial Consortium
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Abstract: A microbial consortium of Trichoderma reesei AS3.3711, Aspergillus niger AS3.316 and Saccharomyces cere-
wisiae AS2.399 was constructed to decomposed rice chaff on the basis of the characters of each microorganism and the
mechanism of cellulases, In this experiment, rice chafl was pretreated with NaOH before fermentation so that the lignin
structure of rice chaff was degraded and hemi cellulose was dissolved partly, which remove the protection of lignin and
hemi cellulose on cellulose and demolish its special crystal strueture. After pretreatment, rice chaff can be degraded more
easily with the microbial consortium. The optimal technical paths and technological methods were achieved for intenerat-
ing rice chaff with the microbial consontium perfectly through orthogonal experiment. According to the technological meth-
ods, some experiments were done at 30°C with pH4.5. It was found that the highest filter paper enzyme activity (FPA)
was 5.64U/g and the ratio of cellulose degradation (RCD) was 28.05% .
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AR T AR ATRE, ALEEY RERFMNEIT. Hil, FErks
RBRAELZBEEELR, BAEAERARIBET - EHROmY ETH
#aw) RaH. vEsaX—mEE, EERERTIW: () HEbiEEYHR
TR (2) EMTHHE ASHNERN, HRBHETEROEERNTER, BEM
RERBANEEMEBRARERE: ERETRRENBEVERAEE, THHAER
53 AL — BB BOAR RISk . 3 LR AT AR Ik R BEERS

AVRBEREOBRE ELBENY, EHERAE. RiiEMMEESHE
R, ZOKERDRER, EREFRRNSMAMNGER. Fet, TR
BrEmER, B3 EXTRME TR EI RPN EE NaON FIRE, L8
RE B EfEB SR THRE pH{E. BE. BFENE KRS

1 #HRERX

1.1 EHMEHFE

AECAREE AS3. 711, BMIE AS3316 AL P EAERIE MR RS, WIHEEY
AS2.399 BT KFEE YRR,

HEE. PEAEMESRE (PDA)C | BESOHREGHRRERE (YD) | KB
Btk (BT %0 g 3K 10z HIEAK 80 mL, LiE-80 0.2 g, KiL,PO, 0.08 g,
(NH,),80,0.10 g, (NH,),C00.20 g, MnSO, 0.002 g. Mg80, 0.20 g),

1.2 XEBHE

1.2.1 Fsh®. HFALTREHTEFIT NaOH FIAb3E, ksl S, 1%
Mo

1.2.2 @fFEL: EERKAEMBMEEME PDA SRERE L, FH 74 20KK
RFEAXEKET, FRAMKEBSHFITHAET 10 mn, THERFEREN 1%/ nL,
RIGEMBABERET, BEEME YPD BEEFEES, £ 30CT, 150 v/min BHR
BIERFAPEAENEE, SREER 10%/ml ER B LB AR,

1.2.3 FlkRE. REXLRHBICALERNBANKE TR AELE, WA
FREHEERE. AYHAEREARL, £ 1x10 Pa FXK# 20 min, HHFELZIR
THEM AR, 8 1MXRE3 M EITER.

1.3 ST

1.3.1 EEHE ) (FPA) HU5E. WEBRFFIUEEY 2 g, A 20 mL 7&K, A 40CTF,
200 tfmin %% 30 min, F4,000 v/min B> 5 min, B EERENSGFUER, B0 S L&

MR, TIA 1 mL pH % 4.8 BB BRER-FHERANE PR 40 £ 0.2 mg ROMBZEA,

SOCT MM | h, PHFA DNS SIURSA R BT . JEUUEEE J e, K|, 8/
P 1mg BT L 1 U

1.3.2 FHEAPHENE. PHERAER (NDF) SEFER. L9458 KRE
FfaiR, NDF & BIE"™ . PRahetrh iR & Th | b, FRMEBKSERERE
R, BEUHRATYE. S5 EREERKE SRS, HRRKEERBERN
WA MEERS., BERTHREDET R PR E. HRHRNRE
PTFATFHE:

© PEMFERMEYTRFATIESREL http://journals

im. ac

cn



<16 - Wk WA R 2004 £F 31 (4)

SRR , kﬁm%NM%—kﬁF%Mﬁ% < 100%
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2.1 BRABEGHMRL
HEABNERMBESFAMARR I HBAOLR, SR 2 A8 KEEBEWE
AMEIMARRERE, B, 2 MERENRRARNESMIE B LSS d, 5%
FERRAEN 12 dJRRE, MBMEREAE NHEAETES 24, TEEREE 6L
Az, FHERARORE DL EHBME. SSHERSERN, RS HEL
HREITHT d, MAAREERRULE 10 dSERAETLEW, BHFERA SN,
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0 000 | m . . .
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Bl BEMEGHEERERIEE B2 PENESHIBNSSE
Btk (FPA) i LE$e FEf#E (RCD) W&
> BHENHER, & REATEEHEEN, o BHMEEERE, o MEAEREER,
—— BHE BRABAMARSGRS SR —— MME. REATHNWERGRS LM

R R, RXHBMMEDRELHYERMN. M ERER, EREXTRY
B, FIE KBRS 7 d BF Y FPA F5E 10 d AOETHERRME30E A0 BT 03547
22 REEMERLELILSE

KT ETHENE AR BELR AN FHER MR ENE 1, FohiH
MEERNSERLE 2, HREME T ENMFTE L BRI R ESE R EH
EW, REHRE. pH, BICAFEMA BB ERHEL DX, A HZ 025
ARE. HRMBEMRRABRMZES — REMBIT, XTEEZM Y iS5
o, HEHE AL RIRAER, AAEKHEER, £RED, THEES INSEE4aE
FEH. BMBRERASHAFHRMBRE, BRES, SEHEENES FBK
AEH, REABCEERESEN, R EB0E RN B 2R B0, M
HWERENEE ), BHERHEG, S A%0EENEMN, AR TEE, &
H R FPA B0t KE/MURFKKH: D>I>C>E, H>F>B>1>G. A, &
FUEMERFTHRIREEHN: ABCDF g Fuy GH LY, BAEEREN LTS,
RHI R ATERIAH, NaOHIRIE . ZBET. BHERESARMIHEEREE L L2,
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HMERERRAEEFLW, B R WATHE, & HEI 4850 2 052 08 i X BN I
k% K. C>B. G>D. I>J>E>F>A>H, W, SHENEHRAEH:
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BH#

AT HighA  NaOH e BHE AR ERE BRE SEKAE BMw NS
T W T  EEeE pH HatlEl KR ERE EHE  ERR
Ay B(%) C{(T) DI E F{d) G(%) H{ml) I{(mL} J {(m)
1 30 2 25 0 4.5 0 80 1 I i
2 50 3 35 3 5.0 3 100 2 2 2
3 100 4 30 [} 5.5 6 150 3 3 3
ik bdkdepig— TR AR RO B — TSR AR EE], 30CH 24 h, S0TH12h, 100CHOSh
F2 EEERESERHH
" ¥ R
e
. HERNHE
A B ¢ D E F G H I ] Kl CKZ CK3 FPA (%)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.3 10.11
1 i i I 2 2 2 2 2 2 2 2 2 5.8 1.5
30 1 1 1 33 3 3 3 3 3 33 0095 9.29
4 1 2 2 2 i 1 1 2 2 203 3 3 0.8 12.45
5 001 2 2 2 2 23 3 3 i 1 1 0.76 3.25
6 1 2 1 2 3003 3 1 1 1 2 2 2 1.2 10.11
71 i 3 3 ! | 1 3 3 3 2 22 1.06 7.01
8 1 3 i 3z 2 2 1 1 1 3 33 0.82 4.75
9 1 3 3 3 33 3 2 2 2 1 1 1 0.9 5.05
0 2 1 13 [ 2 3 I 2 3 i 23 0.8 7.1i
1 2 1 3 2 3 1 2 3 1 2 3 1 17 9.04
12 ] 23 3 1 23 1 203 ] 217 0.00
B3 2z 3 1 1 2 3 23 13 1 2 57 10.57
4 oz 2 3 1 z 3 1 3 1 2 1 2 3 s5.WM4 10.45
sz oz 3 i 3 1 2 ! 2 3 2 3 t 1% 7.78
6 2 3 1 2 1 23 3 1 22 3 1 Lz 6.78
702 3 1 2 2 3 1 1 2 33 1 z2 117 10.18
B 2 3 1 23 1 2 3 1 I 23 088 7.71
v 3 1 E 1 3 2 | 32 1 3 2 1.8 261
w3 1 I 2 2 1 i 2 1 32 1 3180 2.11
213 1 3 2 3 2 1 3 2 13 2 1 2 6.99
2 3 2 i 3 ] 32 2 i 3031 2 1 1o 8.82
B3 2 I 32 1 3 3 2 I I 32 L 9.79
#0032 1 3 302 1 1 3 2 2 1 3070 10.73
x5 3 3 2 1 ! i 2 3 2 1 2 1 3 4.9 10.34
% 3 3 2 1 2 1 3 1 3 2 3 2 1 1.48 g.11
n 3 3 2 i 3 2 1 2 1 3 1 3 2 056 5.32
FKlj 13.1 16.8 13.6 27.1 18.8 11.7 14.4 11.3 14.2 19.3 14.6 17.6 15.4 f:. HMREMSHES
POK2j 19.5 122 12.8 12.0 18.7 18,1 18.4 17.3 19.2 18.6 18.4 17.0 17.0 R[5 2, REAMERN 10,
A K3 155 12.9 21.7 9.0 10.6 183 15.2 19.4 14.6 10.1 15.5 13.7 16.0 Ko (2. 10) =7.56.
1.45 1.86 1.51 3.00 2.08 1.30 1.60 1.26 1.58 2.15 1.62 1.96 1.7
KF 2,16 2.04 1.42 1.34 2.07 2.02 2.05 1.53 2.14 2.07 2.04 1.89 1.89
B 1.72 1.44 2,41 1.00 1.18 2.03 1.0 2,16 1.62 1,13 1.72 152 1.78
R 0.4 D60 0.99 2.00 0.90 0.73 0.45 0.90 0.56 1.02 0.42 0.44 0.18 Foos (2, 10) =4.10

Qi 88.9 88.2 91.83 108.2 91.7 899 B7.8 90.6

88.5

92.6 88

87.4 86.9 S =91
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g2

S 2.30 1.60 9.5021.50 9.70 3.20 1.10 9.40 1.80 9.9¢ 1.30 0.70 0.20
Fj 1.27 0.88 5.23 11.83 5.34 1.76 0.6l 5.17 0.99 5.45 0.72 0.39 0.11

BE
%

[ . T T T S R S

KIj 73.6 58.8 85.0 84.5 75.8 66.1 82.3 72.5 58.5 79.4 7.4 70.3 6.9 . BT EHEMAHES
K2j 69.6 84.0 66.7 62.2 70.2 67.1 56.8 72.6 81.2 68.7 65.5 67.9 67.1 BN 2, REHAEH 14;
K3j 65.8 66.3 57.3 62.3 63.0 75.9 69.9 63.9 0.3 60.9 72.1 70.8 65.0 Foq (2, 14) =6.51;
HHRERA

KE 82 65 94 94 84 7.3 91 81 65 88 7.9 7.8 8.5 Fo (2, 14) =3.74;
W 7.7 93 7.4 69 7.8 7.5 63 81 90 76 73 7.5 1.5 Sg=37.

7.3 7.4 63 69 70 84 78 71 77 68 80 79 7.2
R 09 2.8 31 25 14 1.1 28 1.0 25 20 07 04 1.3
Qj 1621 1657 1662 1654 1627 1626 1654 1613 1646 1637 1621 1618 1627
§ 3 3% 4 3% 9 8 3% 5 B 19 3 0 9
Fj 0.37 4.79 5.40 4.42 1.11 0.98 4.42 0.61 3.44 2.33 0.37 0.00¢ 1.11

BE
t

+ + + - . +

H: UEHREPEF <hugs (2, 10) BFg (2, 14) REBEXMERFEER 7, LR 2, 10) HFoe
(2, 14) <F<Fog (2, 10) BFpg (2. 4) RBEM “+7, HF> Fg (2, 10) EFg (2, 14) EEESE
H“++"

i EAE, NaOH AU, M FYPABA B EMEW, MYUAEGRREEREENW.
HFEH R, A, HRERLH 200, GENEMUTBERE, B4 FPA LR
B, BXTHREEREAEEAEMN. YRR 4%, TTHEE R NaOH BEA LR
MR, KR, FREN NaOH XIBEB L, # pHEASE, ARmMETER,
PR B, BOCERTREMEIBRE. X—REOT RN RS E S pH HH LR
RABENSIMBERESN. FEBEIED, 8B 1d¥—% pH{E. KIH4ER NaOH
WIEN 4% 8 pH (AR, BAESHE, 1 NaOH ¥ E R 2% 3% 1) pH H1BH
Hazeth. KBRS 7d HFEEREAR, R NaOH ME N 3% M LA R, 2%
4%EVERE T, (HHIH A NaOH S Mt Mgl AT, 5™ R, B LT
THEENREHFHEN: ABGDEFRGHLI.

EEEMBRE A THTIRRBILED AR 7 d EHREHIREEE /N 5.64 Ulg,
10 d SRR ENMERE R 28.05%, BHEIMEE, BENERREAKHE, H
FHEr, HERERR EXTBAZEL, 2B I HEEENER,

B AXRALAEZRFINVEBEHABRBAERAACHEFIFTINN, A1
Hf A
B £ X W
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