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Abstract ; The single — factor experiment and response surface methodology were used to study the fermen-
tation technology of preparing palm residues feed with Saccharomyces cerevisiae and Lactobacillus. The re-

sults showed that the optimal fermentation conditions for the preparation of base material were obtained as
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follows; fermentation time 5 d, palm kernel
residues 70 meshes, ratio of bacterial to material
1: 103, fermentation temperature 30 C and water
content 36% . Under the optimal conditions, the
total number of colonies in the base material was
7.20 x 10" colonies/g. The optimal fermentation
conditions of the fermentation products were
obtained as follows; fermentation temperature 30 °C ,

ratio of palm fruit residues to empty fruit bunches
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1:2, crushing length of palm funit residues and empty fruit bunches 4 c¢m, ratio of base material mass to

the total mass of palm fruit residues and empty fruit bunches 1: 10, water content 35% and fermentation

time 36 d. Under the optimal conditions, the OD value of the nutrient in the fermentation product was

0.966. The crude protein, crude fat, crude fiber, crude ash, calcium, phosphorus and water contents in
the fermentation product were 7.20% , 7.61% , 26.20% , 5.20% , 0.38% , 0.26% and 16.20% re-

spectively, and the total number of colonies was 9.0 x 107 colonies/g. The fermentation method was sim-

ple and had good prospects for industrial production.
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- 0. 005X, X,
0.088X2 - 0. 18X2,

- 0. 019X, - 0. 53X; -

e e I
FUke W B 1B K 9 1 1 £ OD i = N o -
0.95 -0. 025X, + 0. 17X, +0. 026X, + 0. 049X, + | ; a0 40
0.001X, X, +0.026X, X, +0. 024X, X, —0. 021X, X, +

% 6 Box - Behnken S238iZit R &R
A N R S TE T sEms, 0@
MBS HAED A K W B (0 4e) S FME
1 0 0 1 -1 6.57 6.49 27.61 5.28 0.37 0.25 6.56 0.65 0.67
2 1 0 -1 6.62 6.58 26.63 5.23 0.37 0.25 6.75 0.72 0.77
3 -1 0 -1 0 69 724 2619 519 038 026 819 0.87  0.87
4 -1 0 1 7.17 7.18 26.45 5.22 0.38 0.26 8.90 0.88 0.87
5 -1 0 0 -1 6.69 6.71 26.09 5.15 0.37 0.25 7.04 0.79 0.75
6 1 0 0 1 6.91 7.18 27.10 5.24 0.38 0.26 7.89 0.79 0.80
7 1 0 0 -1 6.64 6.62 27.48 5.27 0.37 0.25 6.85 0.68 0.65
8 0 0 -1 1 66 67 26 524 037 025  7.02 0.74 071
9 -1 0 0 1 6.96 7.10 26.87 5.26 0.38 0.26 8.07 0.80 0.80
0 1 0 1 0 69 7.5 25 523 038 0.26  8.06 0.84  0.87
11 0 0 1 1 6.80 6.91 27.08 5.25 0.38 0.25 7.47 0.75 0.75
12 0 0 -1 -1 6.43 6.24 27.55 5.28 0.37 0.25 6.03 0.61 0.60
B0 Sl 577 508 2887 539 0.3 0.24  3.49 0.2 0.36
40 10 1 607 561 283 535 037 0.24 465 0.45  0.46
15 0 1 1 0 6.22 5.88 27.58 5.33 0.37 0.25 5.23 0.53 0.50
6 1 1 0 0 64 621 2799 533 0.37 0.25 5095 0.57 0.5
17 0 1 -1 0 6.18 5.81 27.74 5.32 0.37 0.25 5.09 0.51 0.49
18 -1 1 0 0 6.31 6.03 27.08 5.33 0.37 0.25 5.56 0.57 0.59
19 0 -1 1 0 5.48 4.57 29.13 5.41 0.36 0.23 2.40 0.22 0.21
20 1 -1 0 0 5.63 4.84 29.26 5.44 0.36 0.24 2.98 0.24 0.21
21 0 -1 0 1 5.30 4.24 29.91 5.46 0.36 0.23 1.68 0.12 0.12
2 0 -1 0 -1 501 374 3031 550 035 023 0.5 0.00  0.03
23 -1 -1 0 0 5.55 4.68 29.46 5.34 0.36 0.24 2.64 0.24 0.26
24 0 -1 -1 0 5.22 4.10 29.50 5.36 0.36 0.23 1.37 0.12 0.12
25 0 0 0 0 7.18 7.57 26.16 5.20 0.38 0.26 8.92 0.92 0.95
26 0 0 0 0 7.24 7.68 25.91 5.20 0.38 0.26 9.16 0.95 0.95
7 0 0 0 0 729 777 2606 517 038 026 9.3 0.97  0.95
28 0 0 0 0 7.20 7.61 25.78 5.18 0.38 0.26 9.00 0.95 0.95
29 0 0 0 0 7.33 7.84 25.85 5.19 0.38 0.26 9.50 0.98 0.95
PRI AT S R SR R B E AR I 0 SRR, AR RN R R SE IR 45 R IR AR/ AR

%70

HIZR 7 A, R EEEERL F{E Y 162. 210,
P <0.000 1, RAABAER BE, LBFP=0.2341>
0.05, JAUT 22 5 AN (. , U I S 90 Adia 249 T A [l

RAEZRELR =0.993 9,158 99. 39% i) 55 56 K e %
SRR AT I RS AR i R R AT {5 B, T
TR REAR AT L 5 2P 1 DL &, B0 S e T R B 7
YIEFR s> OD HEBHRKE R &K E &
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Pz ik 1] 2 [E] A 2 22, R 0 32 [0 U3 7 R T 4 e 0 0
EEF=W) B F o OD [ERES S5 e . BOE
ZHR,,; =0.987 7, BHSL I 45 R A 98. 77% 245
HEREI, 28 Erd  ZER ] AT R~ E
FRE OD (AT AT . @t 3R 7 o F (R AT A B
% BAR X AR BRI X, >X, > X, > X,
R ECRL HG X & T 7 ) 78 37 43 OD AL 1Y 52 1k e K
(P<0.01) , RN KEERFA] (P <0.01) [ F /K&
(P<0.05) MR EE (P <0.05) , H [BH 7 #2 A
J7 MR, IR X, XS XD X R BB 3R
B5 OD {H )52 ik B & K- (P <0.01)
xT ZRSTHEBEFESN

FrEKIE EHF BHE B F P
R 2.330 14 0.166  162.210 <0.000 1**
X, 0.007 1 0.007 7.090 0.018 6"
X, 0.340 1 0.340  327.080 <0.000 1"
X, 0.008 1 0.008 7.760  0.014 6"
X, 0.029 1 0.029 28.410  0.000 1™
XX, 0. 000 1 0.000 0.011 0.916 7
XX, 0.003 1 0.003 2.720  0.1217
XX, 0.002 1 0.002 2.320  0.149 6
X, X, 0.002 1 0.002 1.690  0.2150
XX, 0.000 1 0.000 0.027 0.8710
XX, 0.000 1 0.000 0.120  0.7340
X 0.002 1 0.002 2.400 0.144 0
X3 1.840 1 1.840 1791.740 <0.000 1"
X 0.050 1 0.050 49.070 <0.000 1™
X; 0.210 1 0.210 205.660 <0.000 1"
133 0.014 14 0.001

AR 0.012 10 0.001 2.190  0.2341
iR 0.002 4 0.001

MEE 2,350 28

o HREE(P<0.01), « HEZE(P<0.05);R =

0.993 9,R}, =0.987 7,
2.2.2.2 TZ&BmE

A Box — Behnken SEIG 1G24 5, 454 [l A 16
R TR0 A B = A& B B A T2 AR M R B
3.94 cm gkt H 1:10. 16 .8 7K & 35.23% R AT
] 35.50 d, H 55T OD fH4 0.976,
2.2.2.3 R

T B E B SO TR S Y B AT LA R B SR TR
T SE IR B K B 7= W il 5 T 20 i e Ak R T A
B IE M E 4 cm FOBHL 1:10 F7KE35% Kk
FERF (] 36 d, %404 F#E1T 3 IRFATEEER, OD {5
0.966,RSD 1 1.66% , SHEEIFIME R 2= K 1. 02%
2 SPSS "N ANOVA 434, BHIESE 5 OD {8 5 0D

HESAEE(P=0.376 >0.05) , PR A]
DA BT & B 7= B SR Ly Ak S SR e 5, AT
T4 T L Bk AN 2L R TR R R I AR Y R B
TZ,
2.3 RE ST

RACEAE T X FRH R B = AT B R o
M, 2 m L%k 8,

RS BHMELZBANEMNEBEYEERS

T H 3w} REET )
HEHSE/ % 18.63 7.20
FELAG I & &/ % 17.50 7.61
FHLLF 4 5 8/ % 6.50 26.20
IR 8/ % 3.86 5.20
& s/ % 0.80 0.38
B E/ % 0.78 0.26
EIKE/ % 35.12 16.20
BHEER (1/g) 7.2x10" 9.0 %10’

HH 7% 8 BTSN R HE A 2 MR R B A LR B &
5 REE H FERR R HHEAF4E LK 4y A5 B &K &
4350k 18. 63% 17. 50% 6. 50% .3.86% 0. 80% .
0.78% 35.12% , M TEE K 7.2 x 104/ g; K
PRI A ARG AT ZE HLK 4 B B L EK
B8R 7.20% 7.61% 26.20% .5.20% .0.38% .
0.26% .16.20% , S TH7ERCH 9.0 x 107 /g,

i R T R GER AR UL RDRL R AEAT
JE HEAT R A MEFRSEES , AR FR I BT, TR EHE A
R R, BIRACR R E . Fik, A
Shy BTG R RN LR T L FH A REDRAES & B ek Tl
Ft7 RERaE o 6 s (B AL SR e 48 = SRR
3 &

AR SR P TG B A LR TR A A AR ) B
BHOERME I ) A & T 25 AR R0 DL £ 0 B ) e 2R
B s SR O JRURL R AT R R ) R T AR A
TR, FERE KL A A -, F A Design
Expert #F, iz ] Box — Behnken SZ 56 15 113F 17 1 iz
TS0, A0 RS T BB R R TR RO R B B
TR OD B 5 K B A0 %5 T R R LA B R, X
TERMEAT T 004k, RS T s i B A0 2L R 1 &
FEPR B A e T2 KBRS ] 5 d, Frtie (=
BEET0 B, FEE L 1103, ZFERE 30°C, &KE
36% ; RV BAE T Z 44 EBEERE 30°C,
PR SRE S R RL L 12, fR M SR = R E
K 4 om, FLRHEE 1010, &K & 35% , & BERT[A]
36 d, FERETZAMT , 2 BIE FAREXT R
R 2 o AT i, R E B LR
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i KHEFHE KR 73 55 B &K &5 18.63% |
17.50% .6.50% .3.86% .0.80% .0. 78% .35. 12% ,
BHETERON 7.2 x 101/ g3 REEF- WAL B

BE W R 2R 4 MR o 55 B S K & 4 BN

7.20% 7. 61% ,26.20% .5.20% .0.38% .0.26% .

16.20% , KEE =Y E SR OD {624 0. 966 , B F %

Bl 9.0 10" A/go BE A HT L3025 RULH , %

AL ZTk G HA 1T, W KB GHat5

AR FORFEFT 5 HEAT P 2R IR SR SE 00, Y 4 (@

BRI R4, GRRHE AL A H R, FAERCR
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