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Abstract

Object:This experiment aims to investigate the isolation of lactic acid bacteria from pineapple residue
and their application in the pineapple residue and corn stalk mixed silage. Through 16S rDNA identificatio
n, acid production rate, and growth rate analysis, we aim to screen out excellent lactic acid bacteria strains s
uitable for use in silage. Additionally, we evaluate the nutritional value, quality, and microbial diversity of
pineapple residue and corn straw mixed silage to determine the optimal pineapple residue addition ratio. Su
bsequently, the selected lactic acid bacteria will be inoculated into the mixed silage, and their impact on the

nutritional value, quality, aerobic stability, and rumen degradation rate of the silage will be analyzed, provi
ding a research basis for the optimization of pineapple residue silage processing.

Methods:Firstly, lactic acid bacteria are isolated, identified, and selected from pineapple residue based
on their acid production rate, growth rate, heat tolerance, and acid resistance. Secondly, corn straw and pine
apple residue are mixed in different mass ratios (Control group 100:0, Group I 85:15, Group II 70:30). Eac
h treatment group consists of five replicates, and the samples are fermented in the dark at room temperature

for 45 days before being analyzed to determine the optimal addition ratio. Then, using a mixture of corn str

aw and pineapple residue at a ratio of 85:15 (fresh weight), different concentrations of the selected lactic ac
id bacteria (2x10® CFU/mL, 4x10° CFU/mL, 6x10°® CFU/mL) are added. Each treatment has six replicates,
and the samples are fermented in the dark at room temperature for 45 days before being opened and assaye
d for nutritional value, fermentation quality, and aerobic stability. An in vitro fermentation experiment is als
o conducted to determine gas production, methane and hydrogen content, and rumen fermentation paramete
rs.

Results:(1) Nine presumptive lactic acid bacteria strains were initially isolated from pineapple residu
e. Among them, L3 and L19 were identified as lactic acid bacteria based on sequencing and other tests. The
se two strains exhibit good heat tolerance within the temperature range of 20-50 °C and grow well in an env
ironment with a pH value of 3.5-6.0, demonstrating good environmental adaptability. (2) After adding pine
apple residue, the content of dry matter (DM) and crude protein (CP) in the feed showed a decreasing tren
d. The pH value of Group I decreased significantly (P<0.05), while the content of lactic acid, acetic acid, an
d the number of lactic acid bacteria increased significantly. In terms of microbial diversity, as the proportio
n of pineapple residue added increases, the relative abundance of Lactobacillus increases; however, when th
e addition amount reaches 45%, the relative abundance of Lactobacillus rapidly decreases. Adding an appro
priate amount of pineapple residue and corn straw mixed silage can improve the quality of silage while havi

ng a minimal impact on the nutritional value of the feed. (3) The crude protein content of the experimenta



1 group was significantly higher than that of the control group (P<0.05), while the acid detergent fiber (AD
F) content of Group III was significantly lower than that of the control group (P>0.05). The addition of lact
ic acid bacteria reduced the pH value of the silage, increased the content of lactic acid and acetic acid, and e
nhanced the aerobic stability of the silage. (4) As the amount of lactic acid bacteria added during silage fer
mentation increases, the nutrient degradation rate and gas production of each treatment group show an upw
ard trend. There were no significant differences in methane and hydrogen production (P>0.05), but the con
centration of volatile fatty acids (VFA) in the rumen increased, leading to improved rumen fermentation par
ameters.

Conclusion:(1) The appropriate addition of pineapple residue to corn straw mixed silage can improve t
he quality of silage and increase the relative abundance of Lactobacillus. (2) The application of selected La
ctobacillus fermentum in feed fermentation can reduce the loss rate of nutrients and enhance nutritional val
ue. (3) The addition of Lactobacillus fermentum can improve the quality and aerobic stability of silage. (4)
The appropriate mixed storage of pineapple residue and corn straw has no negative impact on the rumen fer
mentation of water buffaloes, making it suitable for use as feed to promote rumen fermentation.

Key words: lactic acid bacteria; silage; pineapple residue; corn straw; in vitro fermentation
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FERZURRE (LAB) R T T 32 3252 & RS ST 6 B0
SRR RO 3 SR, R AT TR L &0 (WSC) SEP AT BLIR, LR
BRESREE, AR R T ITRE pH L, ST B0 e KRS, (5 L B

1



F18 & BAFRFHREFMIL

T B WA A I, SO DR BT (1) AR BE 356 a2 AT J LA dE: eI AN 2550
CA3R m ik P S E YR s RERG IR PR pH (B A3 SO IMPR AR CELdh e R i A
BWD ;AR S ENILR O S BBAG Mfese e AT E TR g EfeE
YERTH s LRRES KI IR 3 B IR o) . IR R HEIL R IR 1 & AR
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LAB 7E AT I DRE b 0% pH BRI OR 458 =P 0 77 T R ¥R 3 R E - 73R
BH, 75 75 00 AR HR A I LR B Re B B2 T R R P R IR I 1, RIS 4ERE TR B (CP,
FRPEVRIR LT 4E (ADF) MR PEPRIRLF4E (NDE) KIS &, 76 RHR R B B,
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1.3 EEENMRIER

1.3.1 EEBEFRKD KR

B8 (Pineapple residue) & 3% 55 N ik R b P A B P24, 29 5B EH &1
50%-60%, FLRRsr BRI THEL . 9% 8T 0 sl S S AR 1 O B R R SR 02,
WEREHEEWEFRYR, Wi BB EAFR. 7RAgEERD, o TR
W & A B AR T B IR 0 B AL, BEEE I B IR (T A
R)ELHE: 10.13%M CP. 15.9%FIF4F4E (CF) . 6.18%[) Ash. 46.52%[#) NDF. 21.71%
[f) ADF, DL 0.28%I1EG (Ca) 1 0.16%MfE (P) IS, [A iy, @@\ 4R C
W LRSI E T3, R g . o, R E S EEE AN YIS
Dhae et &4, wAE R 3h ¥ 1 k) £h 78 16171,

132 REBNMEY LB

W Ak PR 2 AT AR R T 435 A a2 RE T LT 22— N T
IR A, FEREAIC LT 7 20T IR R ML . b, AR EER
B N TR i A E TR OME, SN LR S AR R BT, AT A ROt
HEWA S, G T a3k D e st S SIE g 8 70 ) TR N B B T AN
BT I, XS R R R B A R, (H2 5 ENRTA L, [
7R CF &, $Em VBRI M S B RO SO, L F
YERMEH I, R FLERAT CP &M, M RE TR, nTeAseE
THE S0 PR R I A JSURITE, TR ANMEL

133 BEBREESEINMRIER

FOIRMSY, RIS A R T BOR L O, S T IR R0 IE . 7
W, SRR LA VO BB, AT ORI SR pH (., 717 LG
IR ) A 55

I, B RO AN L 02 e R 20 1, R
AT SRR O, FFRRL pH WS, 0 A IR AT )
BB RIS RV E SRR, TFSLE R, RO ELARILL D 30%-40%. iX— %3
SSBRARVE PR T8I0 5%, AT IR b, SRE TR R . R
FONGTIRN, FHEIRA IO E MR T HIERHY pH R AR B i,
U S5 T E SRR IR« 5D VIR CUR B A SR, S R OB
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SRR R BERCR, -5 RN ZREE TR E . 2 K AU IOt R 55 I
e ity Jo L LA R B R . ORI SERIO I TS R s, B B RS I E AR N, IR
[¥) pH {EIZHT TR, RN 2SS BN pH EAEANIN 20% 3 2 B A B il Xk
HEMWHEI S, GRS BN B T 4ERF BRI pH {E, IERENSIR =y ml ¥
VERR A SR & &, AT ECE A B ah i, (87 IR BE & S AR kL

ST VAL T I R A (0 N AR R X T sk f) e e it Jo LA A R
Bk 7 A AN L], ARAE 1 B IR R g AR R SR I TR SR AL Rk
AR BB FE AT LLIE— 2B PRI 9 8 75 I R S A e v AR AL, DL R B AR S AL
dh SRANZN DA A PERE IR ARSI, DA TR A AT 5 SR e R I S IR N R B 2 At

134 FEESENYFFATNE

I 55 DR L S TV AR A 4E AN 23 R, O — FRERAR B R A sh A RE, AT
B RE KGR 7ERAEGEERIRE A, A AT A AR 75 3 25 8 (0 i R Hh s
0.025 g/kg MIFLIRTE, (E1F KB~ WINIRL S O & B 5 1 26.85%. XA T i 55 s 4 H
TR MBI, S5 RE RN B IEE AR A A RS, e TRENE
s AEI ARSI, 1L E RS R AR T, oG T SRR B A
S5K. 7E Liu SFRPNHE T H, MATEDIAE BRI 7 1.4 F1 3.6 kg B3, KIA
R H pH. #ERMENEDIR . ZAR. BHEPRAERE. PRI b E Mg R E 5%
KRR S ESR, M TYREL R 70%. BRARA SRR T, i 17E A
AHRRHFHRINT 2 kg HEBEHL, BREEFRFEEL, 4RERTFHr IRt m
T 0.6kg/ CGked) , FHEMGEM T Y5452 2 2 il w00 PR 5 17 Ak T PSR AR IR
BRAFYE TR . Gowda PR FLR M, f# HH S E SR ERE 5K
FHEAHHTHEME, TR BRI B2 b, B P yEies 7 3 7K, °F
BIFLIERIEIN T 0.6%.

£ Acaina SRR FL A, AE TG 0E B R EME AR R K 4 E A AL . DM,
CP. NDF 1 ADF B IH A0 27 3 T LA T AR R R IR 1) 4= B FOR T
BB S, RV AW T B, RO S RS TR AT . /£ Yang
GRS A, AT I IR B R Ay B AR A KT AR, AT DL A o 2
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TSRS A o Ak, A T I 8 RS ARG B R BL M LL @l i g i, RMTE R R B
Thash, 25 7 REMEER . Kyawt ZB0RE R SR, #3238 AR 25%40
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Z ARG, T E AR EORIAE 11 2 12 H BGARS, TR T 350 B 0 R 2870 1 AR =R A

WEAR M, TRFEABA I8 W8 7R (LT EAD : CP & & 6.17%~6.49%-
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