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ANEARIF X SR BN E SR & B AR
KEBEmR kA SBE LR

ZelE EEE OBRE X R EH OB R BEL EREKC
CRIETT N~ B B YIRS VT 48 T DRV 5 ROR T 5 8 F I T 3005, KK 163319)

B E, ARBRSENRARRMmAN R A f 258 R B LB R AR RF TG T
v, AAn A @R K UATE (LB) MM LATHE (LP) A A FEHRmA 1 42, HAFHKIK 00 g
MK AN M ERIEFH LERER KEBE R ERE A5 12:45:1:25:17 L4
Bl i %, RIE3E 6 4, 5 A BA( RAEAFTARMIMA ) FAFRMA 1 A(AmA L/t E4E
FERAF 1) AANFERMA 28 (R 2 L/t AL FRMA 2) LB+LP(K) 4 (K Hn
2.0 mL/kg LP #= LB 4 T4 R 5 KR & B &,LB & % 4 10° CFU/g,LP A m & 4
10° CFU/g) .LB+LP(MRS) 28[ 47 2.0 mL/kg LP #= LB 4 F#4 K 5 5LBk tn @ 32 = & (MRS)
Ak LB FmE 4 10° CFU/g,LP A% % 10° CFU/g] .LB+LP 21 ( ##2 2.0 mL/kg LB #=
LP /A MRS £ & /58 ¥ & ,LB &% 4 10° CFU/g,LP &% 4 10° CFU/g) , #3 ANEH 2
A BERAF AR A 10d, REBMHE, EREAN. 1) 2F AL BEAH T @, 5 BE4k,
Ao FRmAN1 fe2 WO THREEAILRAKE R E T3 (P<0.05) , Lo FRMA 2 Fo
LB+LP A8 5LBR RBR  F TR AT 2 FHBK(P<0.05), 8RB UAMILRAXTEFIRG(P<
0.05); AALFERMA 1 M FHEE(1d)pH BF & T HME 4 (P<0.05),LB+LP( MRS)
BeY R4 (7 d)pH 253 THAEZL(P<0.05) , LA FRMA 2 869 7% (7 d)pH 2FKT
HA &2 (P<0.05), 2) 2R AL BT @, Lo FRmA 1 Fo2 460 pH BF 5 T L
28(P<0.05) , AW FERMA 1 A THREEHFS T AL E4(P<0.05),LB+LP(MRS) 4849
AR A E R 55 T LB+LP(K) 285089 H 4 &2 ( P<0.05) ,LB+LP( K8 LEBE A T B 5 5
F A (P<0.05) ; AALFERMmA 2 M FH L X (1d)pH 2FFH T H &2 (P<0.05),
LB+LP(MRS) 28 %) 4 (7 d)pH 2 % & T £ 4 & 41 ( P<0.05) ,LB+LP( /) .LB+LP(MRS) .
LB+LP A4 %4 (7 d)pH ¥ 2 % & T2 B2 (P<0.05) , W T I, BfmAl e — T E L
HET SRV 2 &AL BERAF G LR Rl AR 2 F S FRAMAERELERN L
B R FL 09 KB Sn R An R B AR R M Ty E AL T R AR A

KW 2EA A BN R AL BN R KBS R A RAE A
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T2 28RN 2 AR S R G T 22/ 7= i,
BT IR A R B s o B A A, BT, E N S 3ER
L TE 7 B ) 1 B ST A W 25 A 2R
FHEA B R B8R, 7843 R R 0 @l ™ i, %
I L L ) & e B R R

KRR B R iz A8 0 T b b A
R R B A (H B o e B S A 7
P Ml R 7 o R B AR A 7 AR A R 3 1
A=) T I A e bt DR b R IR O 4R £
AR EIROR G R R i AT A
PR, SIS SR 4 A S T A
BRI 7 e Rk O Az BRI RS,
F0 [ 4 4F A 2R T 2 000 7 ¥ Jiang 2
N IR dz T 2 R TR RS y—- R A AR
(y-poly-glutamic acid, y-PGA ) A ;= Je 0 ZE fO FF 14
UEBA T #8250 & B PT 474 . Jiang 557 8 LA
A TR = AR SIS LR UK GBS W g0 A S 0)
10 AR R S VR AR A FE A 1 52 e 45 R R
RWE L R KA —E AR R, DU
40 g/kgBR 0 EMI I AR KR R e fE . Yadav 25
FIH I AE R AL ] MK A4 2 4, 25 R R B
IndErE R B BT A A L A R £ Ik 80% Y
IKAFL, 948 A Bk 4 AR K PERE T AN B S,
B, 7R K o S RN SR B R T AR
FF ] P 35 380 ) 28051 9 B R 38 S 2 AR LA
I, AR i 0 2 AE 2R R R G R R
TN B F0 525 A 2 5 3R BIF 5 AN ) 9 i 500 %
IR i R e W A ARURR E S R )
P2, B TR 9T 8 A G 3R T & R & e R
AAT P DA R A 52 0% BRI T3 AR e R AR ) S
F, A B R S0 TR 7 4 4 B e K B A
PHAIE S,

1 #RER=E
1.1 REHEEIRT

F Z 8 M R A5 IR FL AT B ( Lactobacillus
buchneri, LB)  Hi ¥ F. T & ( Lactobacillus planta-
rum ,LP) B A MA (Z &= 1
2 Y R R AN A R A | LLI IR B Ak, 1HL
TR AT 1 2 th B AR ) (2L
PR M TR 597 3 (MRS) . EKRIR R B 9K
KR EE W TR B2 RS 5C 347 o R BT i 24 M)

AR

RG] R 2018 4F 4 A X563t 6 41, 53014
YR EAAEIRIMF 1A B A 2
44 LB+LP(7K) 4l .LB+LP(MRS) 4l LB+LP 41,
RAFRE 900 g TRA KB, th £ R ZEHT
WEEI KRG WK EOK R R 12:45:
1:25:17 LRBIECH I B, 73 AR R Ab 2. 1) % i)
HIALATE NG ;2) G AFTINFH 1 AEmE
BALSAIIMA 1, @R 4 L/t 3) B A4k #iRn
R 2 HBINE SR 2, R 2 L/t;4)
LB+LP(/K) 4145 LP 1 LB % T8 K 5/KIE A
PR, A2.0 mL/kg (9 78 Jin 2 i i 3] & 1 1 k) o
LB # 4 }10° CFU/g, LP % 4 10° CFU/g;
5)LB+LP(MRS) ZH¥# M LP A1 LB ¥ T # K5
MRS EEH W, LA 2.0 mL/kg (%02 4 2 &
BEGRL T LB #R N4 10° CFU/g, LP #8 itk
10° CFU/g;6) LB+LP 41 /il LB 1 LP ffl MRS &
65 B PR, 4% 101 (R FBUIR 3395, LB i
10° CFU/g,LP @itk 10° CFU/g, £ A HZE
TR A 7K o3I 2 R — Ko B g 2 TR A 4 1Y) ) )
Biojhde A 3 MEALEN, HES B OHLHETH
F 40 28 A0 2 0 v R % | 3R RN G T R
BERDRL & BERER] 4 10 d, 41 3 M EE, FHE
IURE 43 B A 24 B A T % W o o, OB T 4
. pH MEY SRR,

1.2 ¥5HRte i
1.2.1 T4 & il e

BT SRR T & SR 65 CHUAE T
Mt 48 h JEHEATIE "

1.2.2 S48

FL R TR I ) E R H MRS F- i i ik,
KT T Kl i I 5 R 58 20 [ 26 350l 15 5% )
fritg, R pH 2 3.5 19 D2 B 5 3R 5
% 75 BB TR RVB B, DR R S LU A vk I e
B TR R TR AR
1.2.3 KT Jon AR SR E

pH W& . F pH-100 ¥5% pH it (Wi /R =T R
e DX AR AT 5 350 2 70 ) e

FERANERR D7 R & 2 U - AR IR BE LR 10 g,
WA 6 5 AESH AIA 90 g EB T K, RIGLE
PEUEACT 8, IF I R AR E T -20 TR HRRAETF
DN M g 7 T AR 25 5 SR P R B0 A 8
S0 Ze o [ A PR 2 &) I aE Y % . Sepax
Carbomix H-NP5, it [A] & {44 Carbomix H-NP5;
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W sh M. 2.5 mmol/L H,SO, /K & ¥, Wil & 30 C, R ETE .6 s, #EFEE .20 ul,
0.55 mL/min , ¥ & . 57 C , 7/~ 22 % I %5 16 B .

®1 ERTYURESE.pH RMENHE(HE)
Table 1 DM content, pH and microbial number of raw materials ( fresh weight)
. . WK B BRI .
5 it fie i B
Soybean ) Spray corn Corn germ
Items Bean dregs Rice husk Molasses
milk husk meal

T )5 DM/ % 23.64 90.56 97.98 90.49
pH 5.31 4.10 6.33 4.02 3.80 4.78
FLERH Lactic acid bacteria/[ log( CFU/g) ] 5.94 5.41 6.54 8.00
PR} Yeast/[ log( CFU/g) | 6.29 5.98
KT H Escherichia coli/[ log( CFU/g) ] 8.60 8.64 7.61 5.64 7.60
W Molds/[ log( CFU/g) | 4.91 6.60

AR E PRI E < BT A R T RS B AE H
WG F &, FERL LD R 7 d, R IRE M =,
Lk 7 d [ AR E pH, pH L THIE BE /N A5 4R
FsE e e hy ez 52,

1.3 HESZIT O

T il o0 RN A SRR E PR S5 R SPSS 19.0
Bt B X B AT B 5 22 53 B (one-way
ANOVA) , >k H| Duncan [RiE 1T 2 & L, 45
DL E bR 1fE 27 R, P<0.05 N2 5 B &
WA

2 HER5H
2,1 AEFMFANEERLABEANLERRHY
=4

3 2 frR , 5B, B2 A1k
1AL 2 T R F it B L IR TR 48 it 35 T
1 (P<0.05) . EAAZEEIA 1 Am T9 S &
I B, N 57.50%; LM W & koM, N
9.04 log(CFU/g) , SXIHRA ML, &A1k
A2 M LB+LP HWFLIR N T TR =D&
FEAR(P<0.05) , 5 F 0N 2 HFLIR N IR
S TR & AL, 435100 26.68.1.621.44 g/kg
DM, i B2 9 2L IR A Al B 5K T HAth & 41 (P<
0.05) .
22 ARAFEMFAIMEERLZBARNERIEEHERN
=]

R 3 s, A A 12 A 4A
B A] N R MR, pH AR f e B B /N5 1T LB
+LP(7/K) .LB+LP(MRS) .LB+LP 47 1~3 d

P R AR E M  BAE 4~7 d pH B THE (P<
0.05) , EAAmF 1 Ar PSS K (1 d)pH
B, o 4.32, 8 35 T B4 A H AR 56 41 ( P<
0.05) ;LB+LP(MRS) H 2 (7 d) pH &, M
6.73, 0 3 5 T R AL A A 86 4 ( P<0.05) ;B
HALEE A 2 A2 (7 d) pH eIk, By 4.30,
IR0 B R AR5 2H ( P<0.05)
23 ARAFMAMNERBELABEANLZERRY
=AU

W 4 FroR, 253 56 41 % 3% R % % 1) k) &
T it S50 A 35 B SR TR A LT R e T R A 1
FEHLEFEAR DR R — R, NBIKE, &
BACSEAS NG 1 2R B BT B A SR TN
1 A2 4 E pH 4318 4.03 F14.06 , 53 & T
TR A AR B0 4 ( P<0.05) , EaLFInF 1
HH T YRS RN 57.52% , i3 w5 T % 18 20 A
i 5 4H ( P<0.05) , LB+LP( MRS) £H N iR &
SRR, T R R B LB+LP( /K ) 44
HAiR 3 4 ( P<0.05) . LB+LP(/K) 41 25
R, B R T IR AR A 8R4 (P<0.05)
2.4 ARAFMAIMERBEZBEARERIEEHEN
A

WM 5 Wi, W BALRAL2A 3N 1.2 AEA
ARBEWIENRERI, B 1 dMT7dZHES
BE (P<0.05), {048 fk W& B 8/, 1 LB +LP
(7K) .LB+LP(MRS) .LB+LP 21 5 %5 5 % ] i) 25
RIRE R K, BAFH A 2 A - E 24 R
(1d)pH H i, M 4.06, 1 3% & T X B8 41 A H Al
¥:4H (P<0.05) ; LB+LP(MRS) 2H (5 4 (7 d) pH
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e, N 6.18, B m T XTI

Al 4 (P<

0.05) ; &I 4 A R 2 (7 d) pH 55 T %t

A 241

A=

®2 TREGFMFANZERREBELLERROZN(TYREM)
Table 2 Effects of different additives on fermentation quality of bean dregs type fermented feed ( DM basis)

{H H4 LB+LP(7K) .LB+LP(MRS) .LB+LP 4 5
X BREH 2% 55 3% (P<0.05)

datees

A

LB+LP LB+LP
WINFI 1 TR 2 4
Wi X M 2] Compound  Combound (K4 (MRS)41l LB+LPH4 Pl
) Control PO PO LB+LP LB+LP LB+LP  SEM
Items chemical chemical ( water) (MRS) P-value
TO water o
group additive 1 additive 2 group
aroup aroup group group

pH 4.20£0.04°  4.32+0.03" 4.22+0.04° 3.84+0.05° 3.88+0.09° 3.89+0.06° 0.05 <0.01
T¥ i DM/ % 54.67+0.58" 57.50+0.00° 57.10+0.24" 54.70+0.51" 53.84%£0.97° 54.20£1.00° 1.56 <0.01
AR .
iafﬁc acid/ (8/ke) 44.64+1.1.75° 29.27+0.14% 26.68+0.08° 49.58+1.24* 50.03+0.91° 32.85+0.82° 9.88 <0.01
Z‘ﬁé e b c d a c
Acetic acid/ ( g/kg) 2.33%0.14 4.33+0.17°  3.53+0.07° 2.79+0.14% 4.67+0.11° 3.54+0.04° 0.84 <0.01
P\j‘ﬁ? a c d - ab Y= b d
Propioni cacid/ ( g/ke) 2.48%0.05 2.16+£0.07°  1.62+0.08° 2.43+0.10" 2.35+0.06"° 1.71x0.06° 0.35 <0.01
ST . . . N
sobutyric acid/( g/kg) 2.41£0.03°  1.96+0.06" 1.44x0.10° 2.26+0.10° 2.13+£0.07° 1.51x0.07° 0.38 <0.01
T:Héz c a c b d e «
Succinic acid/( g/kg) 2.59+0.11 3.89+0.07" 2.60+0.08° 2.78+0.07" 2.36+0.09° 1.14+0.06° 0.83 <0.01
Z‘@ c e d a b d
Ethanol/( g/kg) 15.63+0.06 0.00£0.00° 10.00£0.47% 19.10+0.14* 18.37+0.32° 10.32+0.03° 6.70 <0.01
FLER TR
Lactic acid bacteria/ 6.16+0.02"  9.04+0.07" 8.72+0.07° 7.38+0.02° 7.47+0.05° 7.79+0.05° 0.97  0.01
[log(CFU/g) ]
%ﬂ% e f b c a d

6.68%0.06 5.71£0.08"  7.73+0.11°  7.3720.06° 8.81+0.07° 7.02+0.01 0.97 <0.01

Yeasts/[ log( CFU/g) ]

[ T80 R AR A [Rl/NG TR OR 22 5 135 (P<0.05)  AHRI S 7 B3R R 22 R AN 3 (P>0.05) . £ 4 [,
In the same row, 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). The same as Table 4.

®3 TEAMFANEERZBENEGRREENZIG

Table 3 Effects of different additives on aerobic stability of soybean dregs type fermented feed

R e LB+LP LB+LP
whns 14 whns 2 4
, g AIVAL IR S (uReygl LB+LP 4l
TiH Compound Compound PA
Control . : LB+LP LB+LP LB+LP  SEM
Items ‘o chemical chemical ( water) (MRS) o P-value
u w u
group additive 1 additive 2 - . group
u u
group group group group
1d 4.20+0.04° 4.32+0.03%  4.22+0.04*®  3.84+0.05%  3.88+0.09% 3.89+0.06™ 0.05 <0.01
2d 4.30+0.01™ 4.30+0.01%  4.21+0.03*®  3.86+0.03%  3.83+0.04™ 3.92+0.03%™ 0.05 <0.01
3d 4.41£0.03™  4.26x0.02"  4.15+0.02™ 3.89+0.06%  3.90+0.08* 3.86+0.06* 0.05 <0.01
4d 4.54£0.05”  4.30x0.05™  4.12£0.06™  4.13x0.01™  5.35£0.07™ 4.17+0.02” 0.11 <0.01
5d 5.56+£0.01¢°  4.35+0.10%  4.16+0.06™ 5.41+0.04%  5.84+0.03°* 5.62+0.06<° 0.16 <0.01
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A =AY
T Ry
p—_— X IR 2 "éom"o o ‘gom"o y (k)4 (MRS)#41  LB+LP 4l P
a u u
’ Control pe pe LB+LP LB+LP LB+LP  SEM
Items chemical chemical (water) (MRS) P-value
rou water rou
group additive 1 additive 2 group
rou rou
group group group group
6d 6.22+0.03™  4.3120.00™  4.29+0.13"  5.79£0.06™  6.29+0.06™ 6.04+0.07*" 0.21 <0.01
7d 6.38+0.10"  4.46+0.09%  4.30+0.07™ 6.30£0.10"  6.73+0.04™ 6.34+0.04" 0.24 <0.01
SEM 0.20 0.02 0.02 0.22 0.26 0.23
P {H P-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

[R) A5 550408 8 AR A [ /NG B 3R 7R ] — A I daf sk ) A [i) 4[] 22 5 2 2% ( P<0.05) , [) 5 55040 R s AS i) K B - B 3R R /] —
AN LHAS ) T St ik ] 22 57 B 38 ( P<0.05) , 3 5 [,

In the same row, values with different small letter superscripts mean significant difference in different groups at the same un-

sealing time ( P<0.05) ; in the same column, values with different capital letter superscripts mean significant difference in the

same group at different unsealing times ( P<0.05). The same Table 5.

x4 FAEFMFANZTRBLZBARLERR
Table 4 Effects of different additives on fermentation quality of soybean milk type fermented feed ( DM basis)

IR0 (T4 FEA )

YIRS g fp
A e BT LB
papiiz| ()4 (MRS)#1  LB+LP 4
SgE| Compound  Compound P1{H
Control . . LB+LP LB+LP LB+LP SEM
Items o chemical chemical ( water) (MRS) o P-value
u w u
group additive 1 additive 2 group
group group
group group
pH 3.91+0.01°  4.03+0.01° 4.06+0.01* 3.92+0.01° 3.95+0.01° 3.93+0.02° 0.01 <0.01
T¥) 5t DM/ % 55.05+0.20°  57.52+0.07* 56.70+0.23" 55.79+0.05° 56.50+0.12™ 56.39+0.22° 0.80 <0.01
. . 59.64+3.95"  41.06+7.25° 46.78+5.47™ 61.52+3.55" 57.90+2.99° 52.09+7.72° 8.83 <0.01
Lactic acid/( g/’kg)
Z‘M ab d cd a ab be
. . 4.59+0.72 2.76x0.21 2.95+0.60 5.70+0.76 5.09+0.68 4.02+0.85 1.24 <0.01
Acetic acid/( g/kg)
B‘j‘@ﬁ% b b b ab a b
.. . 1.79+0.29 1.51+£0.29 1.61+0.29 1.95+0.40 2.36x£0.27 1.65+0.14 0.38 0.04
Propionic acid/( g/kg)
TH
. . 0.27+0.12 0.13+0.11 5.05+£8.38 0.39+0.11 — 0.16x£0.10 3.43 0.45
Butyric acid/( g/kg)
TR )
. . 0.78+0.18 0.70+0.35 1.07+0.18 0.87+0.02 0.98+0.23 0.76+0.08 0.22 0.27
Isobutyric acid/( g/kg)
T:Eﬁ ab b ab ab a a
.. . 2.47+0.43 1.75+0.71 2.14+0.30 2.75+0.37 3.43+0.70 3.52+1.56 0.94 0.11
Succinic acid/( g/kg)
Z‘@ b c b a b b
13.12+3.44 3.66+0.81° 10.28+2.42° 25.58+2.77" 13.94+3.71° 11.17+0.31 7.07 <0.01
Ethanol/ ( g/kg)
BN
Lactic acid bacteria/ 6.41+0.49 6.61+0.42 6.04+0.02 7.53x1.54 7.23+0.92 7.42+0.07 0.86 0.19
[log(CFU/g) |
[ a5aes]
4.21+1.78 1.41+2.21 3.73+0.62 3.97x£1.72 3.08+0.98 1.23+1.94 1.90 0.21

Yeasts/[ log( CFU/g) ]
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Table 5 Effects of different additives on aerobic stability of soybean milk type fermented feed
a2 gl
ey A

gl e T = 2 (k)4 (MRS)4]l  LB+LP 4
i H Compound Compound P1A

Control . : LB+LP LB+LP LB+LP  SEM
Items o chemical chemical ( water) (MRS) o P-value

group additive 1 additive 2 W group

group group
group group
1d 3.91+0.01% 4.03+0.01"" 4.06+0.01%  3.92+0.01%*° 3.95+0.01% 3.93+0.02°% 0.01 <0.01
2d 4.01£0.07°%  4.08+0.04°™  4.13+0.05™  3.99+0.03%  3.93+0.01"% 3.89+0.04* 0.02 <0.01
3d 4.07£0.06%™  4.18+0.02%"  4.21+0.04®*  4.09+0.10%  4.10+0.01°™ 4.11+0.05"* 0.02  0.04
4.d 4.14+0.06**"  4.20+0.03" 4.17+0.09°*  4.17+0.07%  4.02+0.01° 4.11+0.02°°® 0.02  0.06
5d 4.21£0.06*  4.26x0.01*°  4.34x0.03*"  4.14%0.02%¢  4.20+0.01° 4.21+0.03° 0.02 <0.01
6d 4.05+0.05  4.10+0.02 4.27+0.03%°  5.66+0.23*"  6.08+0.01%" 5.49+0.22%°" 0.20 <0.01
7d 4.16+0.07*%  4.21+0.02" 4.36+0.02%  5.77+0.34*  6.18+0.04* 5.74+0.18*° 0.21 <0.01
SEM 0.02 0.02 0.02 0.17 0.21 0.16
P {H P-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
W, BRI AR I R e A ) T R

3 3 i EAEA 56 b, FLER B 00 0 0 1 5 800 3% 4 1§
3.0 AEFmMAMERBEMEEMNEBARESE  FRARRENE, PG 3 d 1Y pH TR, B

TR MR R0

B, 20t 10 d Ay KR, BUIRRURI i T K I
TR T 2 24 KRB AR b (9 pH AT o 2
FLUR, TR S W R — AR B ARG 1 A SRR
FEE, i L R R R AR TE B 4 d Nt R B
BL A A SRR P, 3 2 T R 38 T LA Oy
KB o A ARG E VX A e R 2 OC H B Ay
S pH B S J2 5 R MR 15 7 Ok I R e I
JREE Y RN, Chen 5T I I IE I, K B
Tt P I pH (4,19 SRR 4 A48 ik R 9,
AR B R, AR i 23 <, SR G S A iy
P B, SR A R R FLR L SR R TR
GRSy e, R A i, ff pH JH s, pH. R
JRAEA R I 2 I A S L, AR IR . R A R
TR R Y LA BRI — L
WSE TF AT 7 d B A5 SRR A e 4 W A i
ARE T, ARG 1A 2 2 A AR E
ARG, AT RESE DN O 7 A BT 2R, ARk v i) L 1
B AFLRR & B R R T AR,
P I A P R T 2 e A o B A ] B BB B
TR S W, SURE 4 v A SRR E 1E . Ranjit
APV BRI, R T 1% 10° CFU/g 1 75 [ FLFF
PR 5 oK T AR RE, AT R A S e 1) L IR e

A S B R R W B AR AT RE R R T IS ] AN
RESFHMILRE R EMILR ST &AL, A
V- W R e KR Py d IR il E AT
L R R R R B AR F EEAMEH, X 54K
B R IS IR W 1 56 4 A SRR E PR 22 I 45 R
A, 4L Y 4R 7 & 40 25 0 R
HFLER A & & i F S Al e B R 2, e Bk
A EAME T A= A 5 2 1 — E AR AT 2B
FEMR T R K B T, Kleinschmit %5 156
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Effects of Different Additives on Fermentation Quality and Aerobic
Stability of Soybean Milk Type and Soybean Dregs
Type Fermented Feeds

LI Jinku WANG Xueyang ZHAO Junxiang LIU Chen SUN Fengzhao QIAO Xinyue
LI Jingchun WEI Guosheng LI Yanbing "
( Key Laboratory of Efficient Utilization and Nutrition Control of Feed Resources in Cold Area of Heilongjiang Province ,
College of Animal Science and Technology, Heilongjiang Bayi Agricultural
University, Daging 163319, China)

Abstract; This experiment was conducted to investigate the effects of different additives on fermentation quali-
ty and aerobic stability of soybean milk type and soybean dregs type fermented feeds. The additives contained
Lactobacillus buchneri (LB) , Lactobacillus plantarum (LP), compound chemical additives 1 and 2. Each
group weighed 900 g mixed fermented feed which prepared by corn germ meal, soybean milk or soybean
dregs, soybean molasses, sprayed corn husk and rice husk in proportion of 12:45:1:25:17. There were 6
groups in the experiment, which were control group ( without any additive) , compound chemical additive 1
group (added 4 L/t compound chemical additive 1) , compound chemical additive 2 group ( added 2 L/t com-
pound chemical additive 2) , LB+LP (water) group (added 2.0 mL/kg LP and LB lyophilized powder mixed
with water, LB addition was 10° CFU/g, LP addition was 10° CFU/g), LB+LP(MRS) group [ added
2.0 mL/kg LP and LB lyophilized powder mixed with lactic acid bacteria culture medium ( MRS), LB addi-
tion was 10° CFU/g, LP addition was 10° CFU/g | and LB+LP group ( added 2.0 mL/kg LP and LB bacteria
solution revived by MRS, LB addition was 10° CFU/g, LP addition was 10° CFU/g) . Each group contained 3
replicates, and the fermentation cycle of 2 kinds of fermentation feed was 10 days and stored at room tempera-
ture. The results showed as follows: 1) for soybean dregs type fermented feed, compared with the control
group, the dry matter content and Lactobacillus number of compound chemical additive 1 and 2 groups were
significantly increased ( P<0.05) , the contents of lactic acid, propionic acid and isobutyric acid of compound
chemical additive 2 and LB+LP groups were significantly decreased ( P<0.05) , and the Lactobacillus number
of experimental groups was significantly increased ( P<0.05) ; the pH at the unsealed day (1 d) of compound
chemical additive 1 group was significantly higher than that of other groups ( P<0.05) , the final (7 d) pH of
LB+LP(MRS) group was significantly higher than that of other groups ( P<0.05) , and the final (7 d) pH of
compound chemical additive 2 group was significantly lower than that of other groups ( P<0.05). 2) For soy-
bean milk type fermented feed, the pH of compound chemical additive 1 and 2 groups was significantly higher
than that of other groups ( P<0.05) , the dry matter content of compound chemical additive 1 group was signif-
icantly higher than that of other groups ( P<0.05), the propionic acid content of LB+LP( MRS) group was
significantly higher than that of other groups except LB+LP ( water) group ( P<0.05) , and the ethanol content
of LB+LP ( water) group was significantly higher than that of other groups ( P<0.05) ; the pH at the unsealed
day (1 d) of compound chemical additive 2 group was significantly higher than that of other groups ( P<
0.05) , the final (7 d) pH of LB+LP(MRS) group was significantly higher than that of other groups ( P<
0.05) , and the final (7 d) pH of LB+LP (water), LB+LP (MRS) and LB+LP group was significantly
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higher than that of the control group ( P<0.05). In conclusion, all the additives can improve the fermentation
quality and aerobic stability of soybean milk type and soybean dregs type fermented feeds to a certain degree,
but the compound chemical additive is better than other additives in improving the fermentation quality and aer-
obic stability of soybean dregs type fermented feed.[ Chinese Journal of Animal Nutrition, 2020, 32(3) .
1424-1433 |

Key words: soybean dregs type fermented feed; soybean milk type fermented feed; additive; fermentation

quality ; aerobic stability



