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Effect of S strains of Lactic acid bacteria with antibacterial activity on the corn silage
quality
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Abstract: To investigate the effect of lactic acid bacteria (LAB) with antibacterial activity on the quality of corn
silage during ensiling, and screen LAB inoculant that could improve the quality of silage, 5 strains of LAB (B1-
7, B2-3, B3-1, B5-2, E2-3) isolated from corn silage across Gansu province were added to make corn silage,
the contents of dry matter (DM), crude protein (CP), water soluble carbohydrates (WSC), neutral detergent
fiber (NDF), acid detergent fiber (ADF), ammonia nitrogen (NH;-N), lactic acid (LLA), acetic acid (AA),
propionic acid (PA) and butyric acid (BA) were analyzed. Results showed that for silage at 30 days, the con-
tent of DM, CP, ADF and LA was significantly increased in 5 LAB strains treatment groups compared with the
control group, and the content of NH;-N and WSC was decreased. The NDF content in silage inoculated with
the B3-1 LAB strain was significantly higher than the control (P<C0.05), with the other 4 LAB strains being

Wk H - 2017-03-28 5 [l H 3 :2017-05-31

FeATE H WA A A B HORDFIT 5 R IF & T H (GNSW. 2012-25) , Ik FB 2 2 PEAT L BFIF % 35 (20130305907) , 2% 4 17 A} 4 ) B4 114l 71
H RO BT 52012-2-159) AR AR 2 5 PEAT M BHBIF % 3T (201503134) , H i 48 B4 K % 1 (143NKDCO17) , H il 4 A BT 75 FF
T EHME AR BF 22 % 31 ([2016 1269 ) FH N & FHEE KL T W4 S BUESEFRHEAK R R 5RE7(A7ZD2NCO20) B 1)

VEZ A R R 1967-) . 5 . HR IET A #4% . E-mail:leizm@gsau. edu. cn
* M [E/E# Corresponding author. E-mail:383921499@qq. com



78 ACTA PRATACULTURAE SINICA(2017) Vol. 26 ,No. 11

intermediate, while the content of AA in B3-1 and B5-2 treated silages was significantly higher than the control
but not the other 3 treatment groups. Along with the fermentation time the content of dry matter, crude pro-
tein, water soluble carbohydrates in silages of each group was decreased and the content of ADF, NDF and
NH;-N increased. Overall, the silages inoculated with the B3-1 strain showed best fermentation quality and nu-
tritive value characteristics. These results indicated that all added LAB strains improved the quality of silage,
with Lactobacillus plantarum B3-1 being the most effective.

Key words: whole corn; silage quality; Lactobacillus plantarum B3-1; ferment quality
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1.3 BRmaah

KR TR T 65 CHETJE R isd 0. 425 mm 40 FD i, T4 Fi (dry matter, DM) JHL# [ (crude pro-
tein, CP) ., 7] & M Bk 7K 1k & 4 (water soluble carbohydrates, WSC) . 1 ¥k 1% £F 4E (neutral detergent fiber,
NDF) | P Y £ 4 Cacid detergent fiber s ADF )% i) 5 B He L S M2 76 2 5200 BB Do 0 R IERT
1.4 KBS R4 H

FLE& (lactic acid, LA) | Z. & (acetic acid, AA) . N R (propionic acid, PA) 1 T & (butyric acid, BA) i & & 45
BT R B €3 1 78 22 N K2 Ak 4 I 0 1847 5 245 A& (ammonia nitrogen, NH;-ND £ Il 5 SR FI 2K iy —
YRR A L L #6471 L NH-N i S (total nitrogen, TN 1y H 43 R,
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FH SPSS 19. 0 A% 0 56 B4l 2647 J7 22 73 H #0022 B U 1l 30 445 2R SR 1 {8 = Fn #E 22 378 . P<<0. 05 38R

ERBE.

2 HZR5a9H
2.1 ERFERHAETRRS ®1 EREXRBFLWEFKS
I 4 e RIS U 52 199 75 7 B4 46 SR T 2 Table 1 The chemical compositions of
1R« JEUR G S B B B KR 4 7 6 30 ) whole crop corn before ensiling
K. F: B2 F2 L4 Main nutritional compositions % & Content
2.2 FRALBBANAMELFRRENE DM 5% T4 DM (%, FM) 28.86+0.07
R IR FLRR X 4 bk K 7500 R [l B Be DM fig RS CP 0D Trso- 1
W UL 32 2, 4% b B8 41 it IR 4 1 DM 55 55 B % 2 3 47 RO AL A WSC (%, DM) 14.92+0.03
WU T T d AL DM F i g e TR e
FRVEBE VR £F 4 ADF (%0,DMD 26.13+0. 28

SRR E N 15 RIFEA 25 8155 30 Rf 4 4b 3
411 DM & it 5% B4 AH L ¥ 22 & 35 (P<C0. 05),
Forp B3-1 Ab 340 (9 DM & & fie e 0 B o DM
W e g 2. 22% Xt B AL 25l 4. 15 %,
2.3 RRALBRE &4k E2RFERRANE WSC 8% 0@
AN TF) FLIR TR X 4 bk ORI [ B Be WSC 1952 0 WL 2% 3, Bl 5 I i) S 4K, 2% 4k 220 0 %o B2 11 WSC %
WBWRRARL AT 7 d TR, Z 5 R R g . B IR AL WSC & RIS TR AL, I, B1-7
Qb FRZH AN B5-2 AbBRIK) WSC & i B 35 (K T HoAth A0 PR A6 BRZH L 3R 15 KRR . B3-1 AbBRZH ) WSC & = 5 Ak
5% IR 4 25 5 i 25 (P<<0. 05) JH 5 HAt AL PR 22 3 R i 3%
2.4 FEALBENLHERTERRANECP M HH
AN T) ZL IR T X 4 bk oK A TR B Be CP 52 e DL 3R 4, 45 Ab BRARIG BR AL /Y CP & 5t Bl 7 I B[R] 4 4 35 7%

FM: Fresh weight; DM: Dry matter; CP; Crude protein; WSC:
Water soluble carbohydrates; NDF; Neutral detergent fiber; ADF.
Acid detergent fiber. T [i] The same below.
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Wi G AR B ) 7 dL A AL R AN IR CP &5 o 25 22 5, N3G 15 RIT IR . X IR ALY CP & & B 5K
TR FELL 55 30 KEF X RAL iy CP & & & OB 91. 0% - A X T B £ . 1 B3-1 Ab BRAL AR fb f /N AR SR B A it
B 96. 2%,

x2 TEINBENEKERETLREN KR DM B0

Table 2 Effect of different strains of lactic acid bacteria on DM in whole corn silage process %, FM
F P71} A Silage time B1-7 B2-3 B3-1 B5-2 E2-3 CK
3d 28.1940. 35a 28.0640. 46a 27.9940.51a 28.26+0. 34a 27.1740. 46b 28.3340.11a
7d 27.2240.40a 27.2140. 80a 27.2840. 45a 27.5140. 38a 27.1240. 44a 27.5540.11a
15 d 26.3340.48a 26.1740. 56a 26.5740. 39a 26.0840. 87ab 25.8440. 44ab 25.4440.11b
30d 25.20+0. 09ab 25.44+0. 29a 25.77+0. 42a 25.21-+0. 78ab 25.07+0.27b 24.18+0. 10c

T AT ARG 58808 22 5 834 (P<<0. 05), A,

Note: The different letters in the same row mean significant differences at P<0. 05, the same below.

X3 AEAABEXNEKREXSTERREMNE WSC H#1E

Table 3 Effect of different strains of lactic acid bacteria on WSC in whole corn silage process %, DM
T Hf[A] Silage time B1-7 B2-3 B3-1 B5-2 E2-3 CK
3d 14.14+0. 09bc 14.37+0. 16b 14.53+0. 10ab 13.94+0.07¢ 14.80+0. 12a 14.89+0.07a
7d 9.274+0. 14b 9.68+0. 18ab 9.49+0. 35ab 9.41+0. 16ab 9.45+0. 13ab 9.81+£0. 20a
15 d 7.38+0.06ab 7.4340.13ab 7.17£0.12b 7.5140. 12ab 7.5140. 14ab 7.88+0.06a
30d 5.727+0.18b 5.6540.12b 5.53+0.12b 5.74=+0.12b 5.64=0.06b 6.447+0.07a
%4 FRABREMLHEASVRENE CPHZM
Table 4 Effect of different strains of lactic acid bacteria on CP in whole corn silage process %, DM
A [A] Silage time B1-7 B2-3 B3-1 B5-2 E2-3 CK
3d 7.57£0.11a 7.547+0.11a 7.5540.08a 7.55+0. 10a 7.547+0.11a 7.55+0.08a
7d 7.45+0.02a 7.45%+0.03a 7.44740. 04a 7.54+0.03a 7.457+0.03a 7.394£0.07a
15 d 7.3540.03a 7.35%0. 04a 7.4140. 06a 7.35%+0.08a 7.25%40.06ab 7.1540.03b
30d 7.14+£0.03a 7.19%£0. 05a 7.26740.03a 7.15£0.03a 7.147£0.02a 6.87=+0.05b

2.5 FRFEALBRE 4% 2 RFERE B NDF %0

B8 5 AT UL AE 75 0 A8 v Bl & I 9 2R A7 45 Ak FILZE OGS BRZH 9 NDF &5 i 24328 W g I, 5] 7 d A2 i B2
BN B A TG W35 22 55 NEE 15 RIT4G 28 A0 i B2 B S 39 i, Horp B3-1 A FRAH A b d K, 35 T %0 B
(P<C0. 05) , H 5 HoAh 45 kb BEZH 22 57 AN B 2% (P=>0. 05) ,

x5 AEINBAXNEHKEXRSERE R NDF B0

Table S Effect of different strains of lactic acid bacteria on NDF in whole corn silage process % . DM
FH B [A] Silage time B1-7 B2-3 B3-1 B5-2 E2-3 CK
3d 52.3940. 26a 52.3940. 46a 52.5240. 38a 52.707%0. 32a 52.5340.11a 52.4940.08a
7d 52.627+0.21a 52.7040. 19a 52.7440.08a 52.85740. 39a 52.6540. 40a 52.6840. 22a
15 d 53.1840. 39ab 53.3340. 34a 53.7540.11a 53.5140. 39a 53.0240. 62ab 52.8840.10b
30 d 54.1840. 61ab 54.3440. 65ab 54, 8540.07a 54.1840. 33ab 54.3640. 18ab 53.9740.12b
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2.6 TRESLBRA*A#ERFERFENE ADF 9%

B2 6 N UL 76 5 It b L Bl & I 10 0 47 45 A B2 A0 %) B2 A ADF 55 B 259 28 47 38 o 75 0240 301 4% 401 1) G
3525 55 NS 15 RIT 4R . B3-1 b FRAL/Y ADF & & i 25 = T At AL 2320 A0S BRZH (P<<0. 05) , {H H: Al 42 3 24 1)
ML E X R 22 5 A8 8%,

F6 TRINBRENEHRERFTEREMK ADF #5201

Table 6 Effect of different strains of lactic acid bacteria on ADF in whole corn silage process % . DM
F P71} A Silage time B1-7 B2-3 B3-1 B5-2 E2-3 CK
3d 26.39740. 26a 26.5840. 35a 26.5540. 33a 26.5140. 33a 26.3240. 20a 26.3540.08a
7d 27.06740. 04ab 27.04=0. 14ab 27.4840. 24a 26.98+0. 83ab 27.1240. 10ab 26.4940. 10b
15d 27.3840.04b 27.527+0.38b 28.1140. 23a 27.2240.40b 27.267+0.54b 27.1440.11b
30 d 28.1640. 26b 28.224+0.37b 29.1140. 23a 28.2540.40b 28.26+0.81b 27.8140. 04c

2.7 ARFLERE A A B R R R BB NH,-N #9300
S [F) L R AT X 4 b T K 35 AR TR B BE NTHL -N S 06 L3R 7, 75 U300 45 A B4 R % B A 19 NTHL-N 3 e 3 7%
W0 ELE AL 20 7 5 45 A T 9% 5 8.3 (P<<0. 05) . B3-1 A FRAT I 2 .

R7 FRAABREXNEKERSEREMRE NH,-N B 200

Table 7 Effect of different strains of lactic acid bacteria on NH;-N in whole corn silage process % . TN
F P A Silage time B1-7 B2-3 B3-1 B5-2 E2-3 CK
3d 2.52-+0.08b 2.64-0.08ab 2.66+0.11ab 2.77-+0.03ab 2.85%+0.08a 2.87-+0.04a
7d 4.67+0.15b 4. 66=40. 08bc 4.53740.02c 4.637+0.01bc 4.6440.08bc 4. 8740. 05a
15d 5.33+0.11c 5.434+0.09c 5.07+0.12d 5.44+0.12¢c 5.70+0. 10b 6.07+0.05a
30d 6.1840. 16bc 6.39740. 16bc 6.0540. 04c 6.2540. 04bc 6.60+0.51b 7.0240. 09a

2.8 FFISUBR AT Ak B R F A A LB 69 % R

FIP RS 30 Ty b A5 HLIR o I 45 3R T 38 8 4% 4b 39 401 J ok MR 41 449 o 6 W00 ) P e 0 T 82 . B3-1.B2-3 Al
B5-2 ZH i LA & 5t i5 i, 83 8 T X B2 R b B4 (P<<0. 05) . B3-1 1 B5-2 41 AA & 5t f5 5, 18 35 8 T %) i 4
(P<C0.05)  fH 5 HAly 3 AN FRA 22 B AR 83 (P>0.05) . B3-1 41 LA+AA ({7 5 i85 . % B 41 55 A1 B2-3 411
LA/AA f5 ,B1-7 41 LA/AA £A%.

8 AREIABEXMNEHERSEAMTIERL N

Table 8 Effect of different strains of lactic acid bacteria on organic acid in whole corn silage

i H Items B1-7 B2-3 B3-1 B5-2 E2-3 CK
FLBZ Lactic acid (LA, mg/mL) 2.22+0.08¢c 3.31+0.06a 3.43-+0.09a 3.34+0.06a 2.510.06b 1.8040.08d
Z 1% Acetic acid (AA, mg/mL) 1.18=£0.07ab 1.1940. 06ab 1.4440.05a 1.3140. 06a 1.1040. 07ab 0.87%0.05b

M Propionic acid (PA, mg/mL) — — — _ _ _

T2 Butyric acid (BA, mg/mL) — — — — — —

LW/ LA/AA 1.88 2.78 2.38 2.55 2.28 2.07
R+ 2 LA+ AA 3.40 4,50 4,87 4. 65 3.61 2,67

T =R AR

i »

Note: “—” means organic acid was undetected.
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