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FF B (BS) S AP FUAT B (LAP)ZH A5 %of A S92 i TR PO B ), ik R i SR B AR VR &5 T AL
WG IR A K B E R, 4 LAB. AN. CT. BS 5 LAP BT AR R LL 1:1 467
b, L5 MAREA S, 44 1: LAB+AN+CT+LAP; 414 2: LAB+AN+BS+LAP; 41
% 3: LAB+CT+BS+LAP; ZH% 4: AN+CT+BS+LAP; ZH# 5: LAB+AN+CT+BS+LAP; %
B MBI 1%FK R B 1%IRFE+0.6%LL0E, 7= H A AT IR INGR, SR TN 1%
JRE: XTRRZE TN 1%JK 35 +0.6%40 0, #2035 F AR B R /K R Sk B2 65% 74, T35
LIRS P AR 10 do SERERW: 1D RFEMAEDIINFIL G REEAZE W K E
TR ERCR 5 WA AR T 4 WUl G . H, 46 5 REEAREEMCRERLF, S A4mLt
BEL T REEAREE pH (P<0.05), #2851 CEAMAIR & & PHkerdt (NDF) R

P4 (ADF) S &R, BEETEAHAXRA (P<0.05); MHEAM (CP)

vy

SEEGE, BEETEAAMNRA (P<0.05), 2) AR KR+ IR 2K +400E & A 2
ARTENR. 3) ERBEFFEPRMKREEERSARZEE CP 58 (P<0.05). 4)
TEAR Bt IR I 1 A2 P R IR 3+ 00 LG R VRN PR 38 5 A S 8 9 43 S R A 25 BT,
LAB. AN. CT. BS 5 LAP ZH-&UINIR R ALIHEE S KRR, A UG ASCEARE &
-
O AR RARA: SR
K5 S816.5 SCHRFR A - R

AR AP AR VE R IS 5 1 a1, H At R EE k), R R AR,
EHORMEAR, &% AR —, EEARARE S, &A%, shEeR =
1%, 1 EBT A S K& om, (EREAE AR R R S B RIS, BIETE KRS

e H 9 2015-12-20

BEWH: TR TR ARL S T EH  OKA4-%E 1504013)

PRI R (1983-), 2, T PHEEMR N, B40M, MF 23008 7= S5 R 7T E-mail :
899qinghui@163. com

KB EIER: 40, W R, LA S0, E-mail: caixiazou2002@hotmail. com

1



B EFE, B —MRIEIRY, WX IAENE N E R RS QIR A AR &R
WIS P AR BERTM Y Ry — S ik g R R 1 1) R SRR R I AL PR S AN T LA
REAZBNEFMEAIREHEAR (CP) F&E, MKAHESE, MEEENH, FHE
AR TR AN e 75 AR o7 A ) RO, X AEBIRI AT 3528 . RBR3E. 2R AUAT B SR AN £
FIk 4 BB AR EE AT REE, R 4 REMIR G R RCRIE T Hth R4, Uk
TR 38 °'C . BluKEE 1:1.3. KRSIA] 4.5 d. AL i 2 (Aspergillus niger, AN): H
AR : AERLZEAIFT B (Bacillus subtilis,BS): BRIEEZRE=1:1:2:1 B RO A, LA TR
(DM) JyJkfill, AR CP &8 6.37%5 2 9.75%, HENT & B 2.71%3E 5 % 4.92%,
B JFRE S BIA T 8.22%, YEAREY . R IEATYE RN . VERYBEAT B &) W H B 12 230l oy 3.29.
4.26. 5.15 A1 3.75U/g DM, HJF A AT GEN 2 B2 5 R B RAR 1 45 A BRI T2 18] R B[R] 2%
R, Kumar ST FEfiis, e 5 5 IRORE IR & K AT LR b B IROR B 28 B ) 0 1 i
BRI R, o DR R AR AR, 1R Ry K. /NS T Bl E
[ 25 A I A RSB R R AT T, S5 R BoR: RN AR AR Y 31054 / g K IE DY 4
dv REEEE 36 C. ININSEFAAA 15%. BLKEL 1:1.5 W RMERCREAS, SXIRAAME, CP
R 8.67%1 M & 13.48%, MYk (CF) & &1 22.26%[# K% 17.71%. WX HITEY,
KR — B BREE, EHEFRIMEIRm A, Shr N ANEEAR, TR & B AR AT AR
TR A B B LA R 2R, 7 RO R B SR A R 2 A A A 7= TR I BT 2% TR RE 0, AL BERSCR BN
A VR TR R IR B I PR TR MR DGR, AT 2t G M T o it P B8 2 (B2 H AT S0 A 2
AR AR, BRI . 4ERIIRE I HBGR, AP UE . BEILEE . ZT4ERNE.
TN RAENESE S G 5, AR PR RS TR R RO LT4E 3 . Ve S AR Ol AR 21
(Candida tropicalis,CT) B FI F A B (P REREAT AL KARUE, P ARt Rl B, vl AR
RBARHE A& &, AT E e bt R A i JEine. wEkBe. WEILA. 2
FRMEZ MR, €5 B MESHIRGWELREM, 550, i RIFTE (Lactobasillus
buchneri,LAB) A FLFT 5 (Lactobacillus plantarum,LAP) 7E & E#id e b &= A e, 4
fiC pH, fRERE O, EAT R EYFAE. BilhE. PRl B, R
FFFIRIX 5 s 2 A1 AL A AL BEAC VA R IT AR ILARGE . Al LR EE R B IOk, BT
AREESERERM, MMAEDAERKTERLHEIR, Bk, @0 1%KEENEIE, [,

R



AREVE AT IEVEREIR AR, E A S R I N 7L T A AR 1 B S 5 2 — e R BE (R TV VW, R0t
VNI 0.6%ZL W 1 15 A A P VAVEREMR B2, FAN IR 25 (VR & B R %, J8 0 I e R B R CP.
HPEBERR A 4E (DNP) . BRVESEIRF4E (ADP) FIH9Ji [EY 2 (DMR) S5t F A [IRFLAF B
FAHIEE . P IRZL I B L R B ZF AT TR S5 R FUAT R 2L VAR N bR 3 R 00 0o AV it T R
U, DASHE R BERCR B AR R A A A, BESCEAREE R, REHE O, ARE®E
HIIT R LA AR S

1 MRS

11 wlEEm R

WrEARZE R b)) VKA B R R B IR A, IR IR 1 PR
®1 KREEEFRI AT

Table 1 The nutrient composition of cassava residue (air-dry basis) %
WH Items T¥)5 DM HEAR CP hEMEL4E NDF  BRYVEVRZT4E ADF
KE# Cassava residue 25.95 2.59 24.29 20.04

PR e il Rl AP R YT AT RIS B o E DAY
A ORI B L IR E DU FA TR AR AR, BB (LTI =46.4%, 4~
IR <0.9%, /K%5r<0.4%, FiF (01.18~3.35 mm)=93; ZLHEIN ) VA BRIV EHA A A
IRAF, EHREFGENG 1009 F: R 1.63 M), BKWLEY 96.69, HEAT0.7g, Ky
199, &4 0849.

FLER AN (MRS) AR 55 F7 5 ] T M AT AT IRFUT RS RS 7% MRS [l 1A
B FRHE TR FUAT B RIA EQFUAT BRI T4 22270800 R (MEB)W A B 77 S T 1 il 42
FNHRH 22 T BE VS AN RS 77 . MEB [B1 485 57 55 F T 8 it 8 A R (B 22 B BRI AR H 4
A BB IR ASE P T B 2 SR B P R R s A A TR VRS 7 0 W R B IR A T Al 22
TRF B PR AR T2
1.2 R TT
1.2.1 56 BRI 5 AL S s

SRR T B R — WAL — 4% SN I B P BRI ARG R R, A RLRERE. B
il 25 R B 2E ST 1 B R 45 ONIELRE 30 °C, 150 r/min FEPRKGF%, R FLRT B AIAG ECFLAT



T I R 461 IR 37 C, B SR FR

BRI BC: SRRSO 5 B R R e AT v 5
1.2.2 BBt

XA IRFLAF B R FUAT R L PR A . T I 22 e BRI B 2R FRAT B AT AN R T o B
WL L1 AR & o R 5 DANRALE, 70l & LA FELAT B + 58 il B+ P (R 22 e B
HEVFLF s ALE 2040 IRFUAF B+ 8 i 25+ Al S 2 A B HAE LA I 415 3040 IR+
PR L2 I R+ Rl S SE A R A A FUF I s 416 40 SE 5+ AT (B 2 T R+ B 2 AT B + A
PIFLAFE ;AL 5Af ERFUAT B + 8 o 25+ AT (R 22 I B+ B 2 PR B+ AL FUAT T

IR A 4 NERE L 2 MESHTIEKBETRZER RS R DM & 8)
5, HAbtgAH 2 ANER, FAEKELL 100 g TAREBENKEEER, ZRNINEN 0.6%

C(HARE R DM 1R 0 D P ARE I AT MR, JRERINEA 1% (5 AREH

DM s & H - b AR, TR IEH 75 UK EE DM [ 5% & TA N, 741

wrr.

FEM: REE;

XTHRZH T . REE+IREK:

XPHEALIL . AREE+ R R +LLHE;

WA T 11 KEEHREHAS LIRAW: [2: AEEHREHASG 2IRERW: [3: K
F+REAHE 3REW: [4: KEE+REHAS 4 REH: 15 KEHE+HR
RHAA S IRAH;

I 11 KREBHRR+LEAE VIR 112 KEB+RE+AB+AE 2 IBE
Wi 103 REE+RE+AME+ALA 3TRAE; 114: KEB+HRR+EHAL 48
HH: 116 REB+HRE+LMALE 5 IRE M-

B35 F A KR S K B 65% 4, TREINE), BARIGERASH, R
RIHSARN S EBRE, B, BT=E M. MFHEER 2 HER, 5 10 KXt
RS TR 2 4%, TR EE. pH. DMR [ CP. NDF. ADF & EZ0E, LIEMIES
PR R B IR <

2 BN IN R B AL



Table 2  The microbial population of microbial inoculants CFU/g
P flReely MR EWAAE WRATHE HBilh

OiH ltems
B CT FFE BS LAP LAB AN
241 Blank group
YHHEZL T Control group I
SHHRZLII Control group 11
I1 1.2x108 1.6x10° 1.0<10° 7.3x10?
IR 1 12 4.8x10* 1.6>10° 1.0x10° 7.310?
Experimental I3 1.2x10°¢ 4.8x10* 1.6x10° 1.0x10°
group I [4 1.2x1068 4.8x10* 1.6x10° 7.3x102
I5 9.2x10° 3.8x104 1.3x10° 8.0x10* 5.8x102
1I1 1.2108 1.610° 1.0x10° 7.3%10?
I 2 4.8x10* 1.6x10° 1.010° 7.3%10?
Experimental 13 1.2x10°¢ 4.8x10* 1.6x10° 1.0x10°
group I 114 1.2108 4.8x10* 1.610° 7.3%10?
115 9.2x10° 3.8x10* 1.3%10° 8.0x10* 5.8x10?

PA_EBUE 9 AR o A
The microbial populations above were determined by pour plating
1.3 MW E KIjiE
1.3.1 H T H vEE

SR FH R0 5 7 00 52 B S b ' DML CP. DNF Hil ADF % .
1.32 REERKEEHNR EVEE

REVEE S JE ARV 1996 4F &A1) (A kb &3 EdriE GRAT)) 317, i
AR B FUME AR OLEAT IR E, LSRN TR B S B VPO A B AR S 4,
1.3.3 AREE R TR pH Kdn it H 70
1.3.3.1 B TALH

F48 )5, FASHUH 35 g FESh, IR 250 mL TSR, ERSIN 150 mL B Ak, T
4 CUKFEIRIN 24 h, RJGH 2 R TId U, A T REE KR pH ARG TR

(VFA) SEIE . FRFARZELE 65 C I Wi I 40 Hif) Hls R +FE, AT

HRUE IR HINE -
1.3.3.2 REHEREEE pH K12

KH pH iHEATIE, pH TS HANNA HI-8424.

1.3.3.3 VFA &=l E



B 1.3.3.1 FAFHUEM 0.5 mL, S 0.5 mL 8.2%fm 4, 13 000 r/min #.C» 10 min, 5
B EERIMAN B G RRE, i Agilent-7890A B S AHEIEACNEREM 4. N TIRRIE
EMEF: HP-INNOWAX(19091N-133), E4HE FIAMAEA: 30 m>0.25 mm>0.25 um, FE
TR AE TR AR 80 CIREF 1 min, 8/5 A 15 “C/min (EZ T+ 2 170 °C, fREF 2 min;
BANES (N2, BAESNERF: 5/ 14 psi, HiiE 1.19 mL/min, “FXi#EZ 31 cm/s, 1#
KA 9 ming BRSNEUS, WEN 40 mU/min; FEHR SN AR, RN 400 mL/min; &
WA (N2 YN 25 mL/min. #ERE R N 200 °C, #EREDT SON M EERE, iR EE N 50:1;
KIGE AN (FID) Sk @il as: RN 220 °C; BEFEE N 2 nL.
1.3.3.4 DMR [l 5

DMR (%) = (JT3sif ARZE B> E I DM %) [ CRASIN B A3 (1 5 ok 2
J5¥ DM %) X100,
1.4 Bt

IHIE S Excel BATREATALEE, BPH 75 243 BT Al Duncan [RiE % LLBG 46 £
il SPSS 17.0 Hf, kIesh 27 B E ML P<0.05 1N FIWhRitE, 56 % K P 4E+
PRAER I TR R R o
2 SR 5
2.1 AR AE P 0 ) 206 0 ARV R T pH R 521

HI# 3 A%, SRIG4L pH SR T2 A4l XHIRAL T RIxtI84iIr. JLef, 15 41 pH
RAG, S A4 A T A A AL, 209 BEAIR T 11.17% (P<0.05). 10.40% (P<0.05)
A110.14% (P<0.05). %4h, 5 BAAM pH BUKFAIRAIRIGLLN 4 HHAF4, H 5
AL 4 BZLA TEREFRIRR BEIRA Y pH.
2.2 AN[FEIA TR IR 20 R B R B VFA B i 150

HE 3 mH, N5 HOREERmm, STHH XA T FRRA AHE, 20ltm T
25.28% (P<0.05). 26.96% (P<0.05) Fil 34.83% (P<0.05). &A% WM 1. AT
FRIGA 1 R H R, (ERIG4 K N, 15 AR RS
WP 5 2 R L 6 BRI PR 38 R0 IR A R 77 A TR R o AR 4L T 1) T R il ey 14 1 4L
YRR 1, 154N TRE =& HE5THH. XA [ A A A ZE R A

(P>0.05), ¥t



i3 (P>0.05).
23 ANFEAEYI IR NG A VA K 5 B )

Table 3 Effects of different microbial inoculants on fermentation quality of cassava residue

L i TH
WH Items pH Acetic P-roplonlc Butyric
acid/(mmol/
acid/(mmol/kg) ko) acid/(mmol/kg)

7= [ 2 Blank group 18.9140.062¢ — 4.830,322c
XtHE2H I Control group 1 18.664).362¢ — 5.444),742bcd
XHHEZH 1T Control group 11 17.5740.132 — 4.4240.10%

I1 3.1340.018c 18.750.22%¢ — 4.56140.05%
I 1 2 3.1540.01%¢ 19.8140.2430cd — 4.800,042¢
Experimental I3 3.1540.01°¢ 21.7442.78% — 5.36.6920¢d
group I 14 3.1440.018c 18.3540.04% — 4.5240,03%

I5 3.1040.028 17.8840.232 — 4.2730.012

1I1 3.1440.018c 21.454) 23bcde 4.3840.23 5.7940.23%
I 1T 12 3.1440.018c 22.4644.20% 4.3930.20 5.5640,080cd
Experimental 13 3.1340.018c 23.68+1.17¢ 4.64+1.17 6.150.36¢
group 1II 114 3.1640.01°¢ 21.2746),9Qbcde 4.3040.90 5.314).423bcd

115 3.1140.01® 23.6940.70¢ 4.7130.70 6.0940.17¢

5 7 B35 B b AN A NS PR OR Z v i # (P<0.05), A B BE R IR 22 7 AN i 3
(P>0.05). “—” ForAfith. FEMA.
In the same column, values with different small letter superscripts mean significant difference
(P<0.05), while with the same or no letter superscripts mean no significant difference (P>0.05).
‘" mean undetected. The same as below.
2.3 ANEAE TR IR B R AR 8 T L) I S
2R 4 Al A, B3R DMR #2820 T2 A4l WAL T AL (P<0.05),

Forpr, 115 211 DMR 5%, 572 F2H AP RRZH T Anxd A TTAH L, 73 BRI T 5.93%(P<0.05)
5.08% (P<0.05) F14.73% (P<0.05). Ui 115 A KEFILFEH DM HURAIXT AL « X R4
I1¥) DMR BZ LT X 4L 1T (P<0.05), F#Mik 1 0.36%, A MAEAE #EKEERETAINIKER
+ZLE H PRI PR 2 DM R FH 2

NDF #1 ADF &&= & I 20 Z 7 AR (P>0.05), {H&REZH) NDF A1 ADF

o

SEDZEMRTRAL. B T FIx R4 (P<0.05), Hr, 115 41f%) NDF f1 ADF &



EHHRIK, HNDF 257 A4, M4 T AxT A AL, 205 FRK T 20.12% (P<0.05).
19.31% (P<0.05) fl118.60% (P<0.05). ADF & &575 (41, xR [ fxt@4L AL, 4>
KT 23.10% (P<0.05). 21.73% (P<0.05) il 22.28% (P<0.05), M%* 4 Hifaf%1, 5
#2451 NDF 1 ADF & &3 FAHINIRIGAN 4 BA -GS, B 5 HAGHRMAZRE
NDF #1 ADF IR EL 4 A G UF. 74h, SRR NDF S &M TX A T, 1 Hikse
Y1 %411 ADF & A% TR0 20 T (8520, 36840 1T (19 %41 NDF & 215k Fth 23
AR RS, R RR+ZORE R A ZVE NDF 1 ADF HIRCRAIL T R iR R -

AR XTI T A 11 CP S EW R Em T E4 (P<0.05), ATHHCP &
I 1.7~2.0 i, WHBINIR RAERF RS KR EEE ARG E, SlRAr CP & &
BRESTIEA T (P<0.05), i, 115411 CP & iikm, 524, ST T Xt
IAHEL, 254 T 102.33% (P<0.05). 15.74% (P<0.05) Al 12.74% (P<0.05). X}f&4l
I CP EHEEERmTXHEA T (P<0.05), S5xfHRA [ MHILFHmE T 2.66%, 70, 7EARZEE
REESFEHBINR R+ R BINR R E A S mE A& &, 14h, s WASHK CP & &
By T AHRARIG ALY 4 B A 541, U 5 AL AT m AR S CP & =M R 4 WA & 1F.

CEA AT, TEAR SV R RIS I PR 25+ 210 BU VAR I PR 3 06 K S0 8 77 B o e A
RUf, 5 HHAA+HRE+HLRAZE R E IR N SCE SO R, 7340, 4 THH G R 8ses
KNEWE TR, 5 HHERNMT 4 HAE.

R4 AFEEEVIIS NGRS AR B IR A3 (R 5 e (T2 Al
Table 4 Effects of different microbial inoculants on nutrition composition of cassava residue

(air-dry basis) %
FomE R RRIEREREE

WH Items # ot i *E%:Eﬁ
DMR NDF ADF

= H4l Blank group 99.6140.151 24.1140.23° 20.0040.15° 2.5840.092
XHEZH 1 Control group 1 98.7140.05 23.87+.76° 19.65+41.12° 4.5140.01°
XHEZH 1T Control group 11 98.350.01" 23.6640.99° 19.79+41.07° 4.6310.01°

I1 95.2440.01° 19.4740.128 15.7240.112 4.8640.01¢
I 1 | 95.8440.019 19.4740.052 15.7440.03? 4.8449,03¢
Experimental I3 94.7440.01¢ 19.5140.172 15.7540.132 4.92+0.03¢
group I [4 94.0749.01b¢ 19.4630.81° 15.7140.05% 4.8940,02¢

I5 94.4840.014 19.3740.13¢2 15.6940.132 5.1040.02¢
RIGAH 1T 1I1 94.2240.06° 19.3840.092 15.6440.012 4,850,049



Experimental 12 94.9040.01¢ 19.4140.232 15.6540.192 4.8740.04¢

group 1II Ir3 93.9040.02° 19.3440.172 15.5740.11° 4.9240.024
1I4 93.9740.02° 19.3340.372 15.4840.202 4.9440.044
II5 93.7040.092 19.2620.032 15.3840.032 5.2240.01f

2.4 REE R VEE
HIZ 5 AL, Al 10 d )5, SAMARERERE, THERARIGINIRE, MmN
t, FEWD N 28 7, HMSHAREW R TEAHE, HTRNAEHIRER, BRH
o, Fik R4, HARRARE PE S IR T A IR 1w, HyPo¥oh 49 0. MR
6 R IEERE, SARBEARE R ML E] 1 0K
5 ANF AN AL B A S I i o R B D SE

Table 5 Sensory evaluation on fermentation qualities of cassava residue with different microbial

inoculants
JEERES 4
Sk 8% Colour 184y FMHL 54
TH ltems ] Total
Odour  Score and Score  Quality Score
score
lustre
%U;Ei _— Fa B
IR 7 a 13§, A& 8 28
%944, Blank group IS piES
- - LY (L7
XtHEZH T Control group 1 Sk 20 a 17 5, & 8 45
RiT
- - Fa B
XHHEZE 1T Control group 1I Sk 20 a 16 5, A& 8 44
RiT
- - LY (L7
I1 . 23 a 18 5, & 8 49
RiT
- . FARER
| =0k 23 @ 18 5, A 8 49
ot T
G 1
: ) B AU
Experimental Hig T
' 13 . 23 ﬁg 18 33, & 8 49
rou
grotp BT
- . FARER
14 . 23 a 18 53, & 8 49
KT
H2 S FAREK
I5 23 18 8 49
GiRUN =) 59, A



T

o FAHUER
g S
1 S0k 23 @ 18 55, A& 8 49
e
o FAHUER
g S
112 =k 23 @ 18 5, A 8 49
e
RIGH T o FAHUER
- g B
Experimental 13 S0k 23 a 18 5, A 8 49
group 11 HiT
o FAHUER
g S
14 Sk 23 @ 18 55, A& 8 49
i
o FAHUER
HR LT
15 Sk 23 @ 18 55, A& 8 49
i
£ 6 LLOFRANT IR & 21PN A ZA i i
Table 6 Evalution for the quality of cassava residue by butyric acid and acetic acid
contents
TR LT P
Butyric 25 Acetic 555 473
WiH Items ) ] Total
acid/% Score acid/% Score Grade
score
DM DM
=4l Blank group 0.13 100 0.34 0 100 1
XFH2H I Control group 1 0.14 100 0.33 0 100 1
X ZH 1T Control group 11 0.12 100 0.32 0 100 1
11 0.12 100 0.35 0 100 1
W 1 12 0.13 100 0.36 0 100 1
Experimental 13 0.15 100 0.40 0 100 1
group I 14 0.12 100 0.34 0 100 1
I5 0.12 100 0.33 0 100 1
1 0.16 100 0.41 0 100 1
PRI 1T 12 0.15 100 0.42 0 100 1
Experimental 113 0.17 100 0.45 0 100 1
group I 114 0.15 100 0.40 0 100 1
115 0.17 100 0.45 0 100 1
3 W ®

3.1 AFAA N B A R I 7 D S
FEVRPR IR T, pH A e KA RLZ 5 D R 22—, ik pH AESHIH:

10



AT HRE IS, PR AR SEE FR R I o i, TR 3 5 R AT BE R IR M £
TER BRI S, — R AR B BRI pH /NT 4.200, FEARE T, %4 pH 524 4.2
CAR, 2ik BB BERARE, BN pH TG, ININIRE . MM INIRER . 4L
B RPN R R E A AL pH 2IRETE BRI R, FURUNINERE . Z0R AT B Al
ST B AR pH, 10 H 5 AL A EE 4 R4S T RERIRR RN pH.

I 5 WAGHRER+INE KB Z BN LA S B Rm, ATRER yIZL
TR RAE R IR A P K B AR KSR HLor i AR DL K i Bl 2R, S BUR BRI 7 A B 1)
VFA, K S5 MO 2 ) 5 B e LA B A IRFLAF B A R I R v, BRAEIRFLIR A, A2
LR “HMBR (CO). LBF, LBRAMTRKBEYIN pH, $RmEA A ARE, Pk
TR RA AT R E B S A A AR T A IL IR R R 5 & SFC-2, [RIIN 7R
INANRIAR EE ) BE R AT I, S5 RR W] AR AR BB LR & B, PRI IR H AN
WA FPFUR & &, W AR B RS O, s R, 5 RA—
O AR kg4l 1T ER & il i s AL, WAL T L xR I ACE: [ 41, B4
BRIAE, ARG, R TN A B AN ] S B kAR AS [ S SR PR
3.2 AFEIAEE NG AR A E IR

AREEEAREGE, 58S, GOz, Bt EUeERZEER N E LEZ iR
AREBEREARSE, BREAESE. ARSI RS, RNEEE Rihs. a4
 CHASEEZFAUAT R AR AT B R FLAT AR 2 AT L8O AN RIS R IR
B, ASRRW], DLRIE . BRERERE. R bR an A R LR TR G R I E ERCR R
CP S EEEm THAMLL, CF&EM pH NIk, Hang 512151 Okpako <P AT [FIAF [FIHE
FEER AIREGRMRY]: BN 6 WA G+RR PR E R R lf, CPEEES
i T HAt4L, NDF A1 ADF & 85K, ARG nAn KA. R, Al ReLmg it
MR AT B S I B A A AN B A S AR B A B ORI E T o PR 28 it 2
R S AT R A RE T LU, TP AE R V. RN, AAERMERE AR,
A, Rt E e R PRI pH, T pH AT F T B B 1 A K04, Sy (iR 22 1% B
7 [ 25 R B b Rk v R AR ADRHEERE, A T R U RHE) CP & & Wl B 2R f AT TR RE S 70
WYzt Teh . TRUTEE. PEE A, RS MER, 5 RIMEEHREHD

11



(LR AR S, A RCFLAF B 7R R B I A rh 2 AR R B A S B LR, AR TR AR} pH
MR m A B RS E I . AT E O PR SCHVEDRAR, BEe ™ AR FLRMALIRIT W &, FEIIC
pH, SR tebiE D, i FLBRAT B 3 — AR MR B 57, 6 R ik S AR IR
gb, AR B, M Ral s MR AR S EY AT RR S KBARERE, A
{HAEFZAR NDF A ADF & &, b aeilid A B2 [ jr = AL 8 SR & s A s B, AN s
KREER CP &5

B 7 7 S0t P W B A BT M L R A PR A S B TR OIS B R, SN 7% IR R,
SR E AT R, KA R A B S R A B SRR (A AR L, 430
P 1 4.94 £, 432 51 5.72 5, REMKERMCREN T REM AR, A, KREEEE
BEAL, MAEWR AT R R, ERBEREEFRE DRI ENE, e it
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Abstract: The current experiment was carried out to investigate effects of combinations of
Lactobasillus buchneri (LAB), Aspergillus niger (AN), Candida tropicalis (CT), Bacillus subtilis
(BS) and Lactobacillus plantarum (LAP) on quality of cassava residue, and to find the best strains
combination. In this study, cassava residue were used for fermentative raw material, LAB, AN,
CT, BS and LAP were combined in accordance with different strains by 1:1, there were five
different combinations in this experiment. Combination 1: LAB+AN+CT+LAP; combination 2:
LAB+AN+BS+LAP; combination 3: LAB+CT+BS+LAP ; combination 4 : AN+CT+BS+LAP ;
combination 5: LAB+AN+CT+BS+LAP; 1% urea or 1% urea+0.6% brown sugar was added to
each combination, the blank group without any additives, 1% urea was added to the control group
I, 1% urea+0.6% brown sugar was added to the control group II, water content in each group
was about 65% by modulating with physiological saline, each group was fermented in the vacuum
of polyethylene film bag for 10 days. The results showed as follows: 1) the effects of different
microbial inoculants on the nutrition composition of cassava residue, the result showed five strains
combination was superior to the four strains combination. The combination 5 get a best quality
improvement of cassava residue, compared with the blank group, the pH was significantly reduced
(P<0.05) , the acetic acid and propionic acid contents were significantly improved (P<0.05) ,
the neutral detergent fiber (NDF) and acid detergent fiber (ADF) contents were the lowest, and
significantly lower than those in blank group and control groups (P<0.05), the crude protein
content was the highest, and significantly higher than those in blank group and control groups
(P<0.05). 20 It was favorable to propionic acid production by adding the corresponding
strains+urea+brown sugar to the cassava residue fermented by the mixed strains. 3) When the
urea was added into the fermentation medium, the crude protein content in cassava residue was
significantly increased (P<0.05).4) Urea and brown sugar were added into cassava residue for
improving the nutrition composition during the fermentation process of cassava residue was better
than that only urea was added into cassava residue. In conclusion, solid-state fermentation using
LAB, AN, CT, BS, LAP, urea and brown sugar can offer an effective alternative to improve the
guality of cassava residue.
Key words: cassava residue; mixed microbe strains; solid-state fermentation
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