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RE BN (Leucaena leucocephala) =& E E HE BF#E IO > BMEEAHBR  HEBEEEFENEER R
(mimosine) fz H ALY 3,4-dihydroxypyridine (3,4-DHP) » [RHIFAEEH HAVFIH o FRrael o peFE 2 RFsR & #
SR RENE A BHEREET AN - HEMEERR L EEEY) S ENEHRTEEE - A5 IL
M B AT B S 2 WA PE > CEEIR G EE I BEER M - RMEERAHR - B EE X 3,4-DHP & 815 A [F 8 FE
(0~7~14~21-30-46 74 X ) VEENET - SlasEREUR - IREGEEITRI Z 2% 5 36.1% - MEDEEE
19.4% » S 2EF R 3,4-DHP 5751 F 1.36 81 0.99% - FhiyitE » AL PSS IR AL IR AR B ~ ARENHI N
BT gL - 5N 30 REEREEEE - B EIBAE> 46 K - AMEPHEL Y pH 51T 46 K THEEL 52 H
Flieg [CEFITIAEE 14 RENZE R (88.3) » HBZENHIRA - FURAMEREIERGE Z RIFEEE - HHEUEY
BRI WITERTE > & AT A IRl 7 KA 64.3% » W77 30 RGN ETE » NEIFLE > &8F R
Jo P ] SR 75 B R > 3,4-DHP 1Y 7 KRINTE 20% - {H A8 B BEEAH A 14 8 S I e BE > & Bt B
a4 » BURILRE A BINE#E 3,4-DHP [&fif - Fily 74 K% > AleEPHEH 2 HEAE 281 S (20.2%) » Bt
U S BHK (37.8%) > H T H&EL 3,4-DHP & EFEE RN BIIRAH » BB H I BN EE - &7a L REREUR - s
BRI B 22 > NI BREERN IS E R G S - HEiEEERE - ¢RraaEE (e E 3.4-
DHP [#f# » 2R ¥ FE i on/E e e B 2 bk -

BefEEE - FLMRE - IREE - S2EFm - FiraE o

i

SREEK (Leucaena leucocephala) j&—TE FAHVA ~ BV BLE R YRS Z MR T RHEY) - BZ ik
ENVIFEATEEVFE 57 (Akingbade ef al., 2001; Honda and Borthakur, 2019) < $R&EHHN AR TR HERS EaEH
B B R NEYE > NEE O B B IR TREE AR (EEAE R AR AR TERRIRE o R
Ry R E S ERVIBE 251} (Garcia et al., 1996; Akingbade er al,, 2001) - ZA[f > SREEHABEEE - (HEEHY
BV B3 MY & 25 F R (mimosine) BLELUHY) 3,4- BEECELILIE (3,4-dihydroxypyridine, 3,4-DHP) ~ 2,3- B EORLIEIE
(2,3-dihydroxypyridine, 2,3-DHP) » fE & FINE N EEAME - B R - BEE TE - FUIRIRIIRERE - s 7RI K&
ANEEFHIGIN (Halliday er al., 2013) » HERAEEEAF ] -2 EIH0 53 PRA -

REBN S EFREMERITARA S ¥ 0 RERE BrdfaighizE 21 —
10.0% > ¥R PHIZELYHFZE 0.6 — 10.0% » MEHSEEE T BB SR AEELE - Hp A RPEASFTH
WAL S & A 2ERZ B 12 — 20% (Yanuartono et al., 2019; Honda and Borthakur, 2024) - L9} » S & EMH 2 &N S
AnfE ~ RSB EREE KR 2 AR [FIA A2 52 (Honda and Borthakur, 2019) - & T AHIREEEA = S @ (EEAVER - M
B R GACEHL - EFS T ZIE S A NELE R EE - 140 - FREEEER BEREE T 24 — 72 /86
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A& AR S B EE 23 — 27% (Agbo et al., 2017) 5 7R8[ 70% F& 100°C N HnEL R v] #8132 K 50% &2
i & (Akbar and Gupta, 1985) ; JZ/> 0.05 N EEEESR (Tawada et al., 1986) ~ FR Z 5L €84 (Hossain ef al., 1991)
R A AR S 2 80% DL B2 EFREEE - AN 0 LR g R S B PR E E RN R S - &
M~ BUKE AR R RN RRIEEAN S HERAE S - NEaEw AR T AgEZERRRaEzEH
BHFEEE S AR KEISAEZEE BEEHER (Agbo er al., 2017; Yanuartono ef al., 2019) -

capacity) 58 K /K& PERRZK{E &%) (water soluble carbohydrates, WSC) & 8 A & A FR Ay BV REME - HrEH8
AN E I T B i R AT 2 i (Du et al., 2023)  $REECE R B 20% KPR 125 I 7] (& AT e 20
90% DLE 5 SREEMA BEEE R R & 12 0 RIS IERE ~ FEAEEL L BER AT T35l BRI 70 il vl (E & 22 i = 2K
V49 B 48% - FR T RS AT - BRIV HEIREGEBE R R E AR ESNAR SR RN T RS
8 BE A EE B4 (Angthong et al., 2007; Chen er al., 2014) - ZAf > FTFHEA R EEE 3L - (HiE
REPELEE - RV - SEF RN EFERHY &8 8 BREUR 2 RER TR Z R M LB RS - H
DIRECREEREARE S EH b 22 et -

IREEUE IR H AR & (International Union for Conservation of Nature, [UCN) /A5 7 R K EG E 4R
HIA YIS - 28N FIE R R Z RSB ARIIE - £ (2012) DURGEE REER LI 20 - sRERrILL
FREAREN ~ (REE KK 0-6 FEHIEE /o-3 HERTRAVRRE - BURER T OBREBUS I - $2 B ATl R 3R S
ZBEr T RSN INEE « K 7 IR & EE R R Skt ay s Tk e g F R - A SR AL B B TR &L
HT - PR FLBE R PR B A R AE T 2 ISR VRGN ~ S AR RBIEM Y S BB L EEHBY - £
IREEERMEN2% -

M A

L Bttt
SREEE AR 2024 /£ 4 H 8 HAVE EIEH & i s BB P B & 7 Fr B & (PR A IRGSE ) - PSRRI R
PRERGEE T - BEAUEAR S mm DU Z 8RB bR S P < T/~ FE ~ SAeE el (TEE H 36 &4 5
mn 2 81 5% ) BT TIEAGSIRM LERAH R AT R A el
1L TEAGEIRH LERAH R AT
RERE T IR F T RTELE AT 74 RIGETHR - AU 5 =8 » i 60°Citiz R N ERFTHZY%
MEEZ 12 BB ROy (ERAEFLIE | mm ) AEFTIERS SHRM L E2H R BT - 0 H E & & H & (crude protein,
CP) ~ [ e 484E (acid detergent fiber, ADF) Kz f15E&54fE (neutral detergent fiber, NDF) & & » 437 540 ¢ CP &
208 AOAC (2019) 2 J55% » ADF 2 NDF HJHI5E 2% Vogel et al. (1999) L ANKOM™ 44 5347 (ANKOM™
fiber analyzer, USA) #E{T °
1L FHhredls
RGBT L) 2 om > MR ENREGTREL | kg SHEPNEZZBEBRN - Firakia o BT 70T - HIE
g - FFEFEEADINE] o R - FIERRIIPE AR E ] ( Lactobacillus plantarum B Lactobacillus casei »
BB R R 2 x 10° cfu/kg PHRMEEE ) » SHIEEEBEAHS S RIEHE 0 ~ 7~ 14~ 21 ~ 30 ~ 46 K 74 K » GFEFITHERTEL
SRR IR G Ny 3 A BB E R EMEN R N AT 0 7~ 14~ 21~ 30 ~ 46 J 74 RILFAES - BRSO
TEFATREEE -
IV. Hhr B NE
HY 20 g BAEH 1% 2 75 BT RR dn I ZE 857K 180 mL - FTHY 48 I8 1% DA i & 510 8 7 AT ikl (8 - I RAe a8
fi< Jones and Kay (1976) HY /7 A MIEF T 2 Z 85 ~ WlE ~ Tl RABE S E - FirmE DL Flieg [REFIEFR
Flieg [REFm AL BT AL - S8 T BR# H FmAlE S R I B B AL B & 2 E B H o bt K =THEUE K
Woolford (1984) FF/r A NIKEETH -
V. &7 (mimosine) i 3,4- BEECELIEIE (3,4-dihydroxypyridine, 3,4-DHP) 27 Z<Hy #3H] &
27 Wu et al. (2012) iXE57772% » S5 R DU NP ERNE & 28 S g Pl CHY) 3,4-DHP 2 & & - FEEUHIE SR &
BERHE 2 FER IR 1 g A 20 mL 0.IN BFEE /KSR » FFE 1 o#EREIZIEZ 10 708 - #HOUEFE 24



SRUAZE BIH  Rajendra Adak  [HEE(E 316

/NES - B FEL 1 mL BA 0.IN EEEE KSIRORIIE S mL » 4% 0.22 um EX R 2% (polyvinylidene fluoride, PVDF)
RIS > JEIRLLE UK HE T (high performance liquid chromatography, HPLC) 20 e 51 = Az A
7% (Photodiode array detector, PDA) 47 #1& 225wl 3,4-DHP & & » /T 28 F2 5 HEAE 0.1% (v/v) Bl /KRR -
Z.iE (acetonitrile) = 90 : 10 » 3 H7E+E By Agilent HC-C18 (4.6 x 250 mm, 5 um) » B 1.0 mL/min » JHEfE
L G 98% R EE 22 i (L-mimosine from Koa hoale seeds, CAS:10182-48-6, Sigma-Aldrich) EA4fif& 99%
~ 3,4-DHP (CAS:10182-48-6, Combi-Blocks) * 47 I DU £ 290 B 280 nm 7 2R HIE & 22 5k (retention time: 5.60
min) B 3,4-DHP (retention time: 6.48 min) & & °
VI 8B &st ot

SCER 85 DL SAS 48 5T HR A8 (Statistical Analysis System, SAS 9.4, SAS Institute, Cary, NC, USA) #: 775 75 47
1 (analysis of variance, ANOVA) » #1378 E =R » BRI EBEDUR/NEZE =5 (least significance difference,
LSD) #(THE » L SR I E 2 MR A A R -

e RN B

L Firpiz @RS AR B e E

REEGE T Al 2 2R SR B R IR 1 NI EMRC B A 556 » NIt g s > &
36.1% > CP ~ ADF J; NDF & &7 5y 19.4 ~ 36.1 Jz 58.0% - $REECZ FRMEE2AH B G INE RS EL ~ Sl ~ T
RS R WRE R SR [EI A T A% » 3R/ S~ CP ~ ADF }z NDF & &47 7 £ 10.0 — 30.1% ~ 34.1 —
36.1% Kz 32.0 — 42.0% (Garcia et al., 1996) ; ¢ #0535 -= f& 12 CP ~ ADF K NDF & & 47 Bl By 22.1 ~ 35.7 J%
52.0% (Zapata-campos et al., 2020) - Verdecia et al. (2020) [E#EZEREEONE1£4K 60 ~ 120 fz 180 KA 2 ZhfHE
4R > TEMRBCAVEREE AR e R MmN > {2 CP & & H 31.8% #E[F(KZ 25.5% > ADF ¥ NDF & &4 HlH
23.8 B 42.3% SHE N2 31.6 1 60.8% - el 2 SREEHEER ~ TR IR - S RAEATAEAL - CP & E e
HIAAZEAH AT (G4 = EMS w  HEH AU SR S BN ERE N B4y B3¢ » HERERAVE R S M2 E S ER

=

*® 1 REEFAIZEZYER - ML - BESm K 3,4-DHP &8 (n=3)
Table 1. Dry matter, forage chemical composition, mimosine and 3,4-DHP content of Leucaena leucocephala before
ensiling (n = 3)

DM’ CpP ADF NDF Mimosine 3,4-DHP
% % of dry matter
36.1£0.1° 19.4%0.1 36.1£0.6 58.0%1.3 1.36 £0.01 0.99 £0.07

" DM, dry matter; CP, crude protein; ADF, acid detergent fiber; NDF neutral detergent fiber.
¥ Values are means * standard error.

IRGEE AT 2 & E R HL 3,4-DHP &80 515 1.36 810.99% (£ 1) » FEERE EGHMME - RS
fir ~ FEAR A R BR 558 SR % A [ 1 . 72 52 - Honda er al. (2022) [E#Z K636 ~ KX2 ~ KX3 ~ KX4 ~ KX5 ~ KX7
EFEERISEAE (L. leucocephala subsp. glabrata) i % 2 & & Flip & E7 L B EZ 725 H B MR S8 (L.
leucocephala subsp. leucocephala) 7 & &INAMHE » B DI KX2 BL KX3 7 & 8i#gE » KXT 2 &8RK - S5F
e EAETE R 4 HEZE 0.6 — 10.0% » R R4 HEZEE 0.15 — 2.2% » (E&Y5HHZEE 1.2 — 2.7% » 45628 2.1 —
10.0% » RN[EE Y& 22 5 i 2 = 2 e A R R S0 A S T [ (& (Yanuartono et al., 2019; Honda and Borthakur,
2024) - AXEBFTUCRERY SR S ENMELATE R R RS2 » (EAERRTERIE BB 536 - ATRERME PRER AL 4R -
AT v B AR R 2R T AR i 2 2 Sl 2 R -

I Hhraie sl EY il Eme 8 2 BHEY

IREEHF B Y R EY) 2 EFHUE | > AMFEEFEEEHREE 2 ARS8 hITE%EE 30 - 46 X
WEIE N - BB & sieE (B 1A ) - f£5 0 30 RN - A FEIHIEE I DLAL M R 2 AL & 88
SN EIRAE - HARE S EAEFEHTES 30 ROJZ 2.56% » HfIRAHAITEFITEE 46 KA 2.66% o FLI& B F7fd4H Bl e
HFITZ 2B ~ MK T B BIEE SIS e R BEE NI - RitEEE Y & 81 E T 46 RI&WtErs
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T ([ 1B) : WigE EHERT 30 RMEiRE (8 1C)  ARE#E Y T a8 ERir 30 RgEFRE -
HIHAER Y 46 K& T RS E4185E (18 1D ) -

(A) (B)
3.5 4 1.0
3.0 1
S 25 S 08 1
[a] o
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S S
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Fig. 1. Changes in (A) lactic acid, (B) acetic acid, (C) propionic acid, and (D) butyric acid content (% of DM) during ensiling
of Leucaena leucocephala. CK, without inoculation; I, lactic acid bacteria inoculation. (n = 3)

Chen er al. (2014) W28 » SREEMAL BT R ORGSR 7 UNIIRENE ~ ALBEE - REVEEA R E T E T
EFIT T RA > SR S HRAH LR OR IR HAH 2 I ~ Ll KNG & S TEEE LA ZRMIEREE - T
o 2 AIFEE S I R i LS EnE A AR R tE (L - 2hM » SINIIEREAH Z L8R ~ 288 ~ WRE AT .
SREFENINZEFT 60 R4 ZEEE » AR 46 K% > "B SR G #5295 (29.3%) R
A (36.1%) AR » & TR &K (DM < 30%) G E IR AE & (Kung er al., 2018) @ $REEEER
(30.49% DM) Eil 20% >K i (91.01% DM) JE-& %75 1T » TR m A2 Y32 (37.07%) T » &% 21 REI A 2R RS E
(Angthong et al., 2007)  [t4h » Al aate ~ Alg & 8L F T 30 RN LIARREFEHE S (E 1A) > 2
ST IRAH B PR A A 2 M A A ([E 1B ) - NEREL T e 2R DU IRAEES S (18 1C K 1D ) » 1H#R
Ji* Chen et al. (2014) Z SREEFITHEIE - FONIEIRAH IR ER N 2 2 ~ 2k ~ R T & 87 It
EE AR > NHABRESEENAHE 48 - WiE& T BRasIsinAabs - BRI S KRN AS
HRE > ERMUCEEZKER S (DM < 30%) g E8HEFTA RS ER(K - 4% - WiEK T Ra 8RS (Kung ef dl,
2018) » 4 » Chen et al. (2014) R0 ALEE T B BE 3512 (heterofermentative) £ (Lactobacillus rhamnosus) »
TNE i R % 2 AL R B E KT £ 42 & ¥ (Li and Nishino, 2011; Borreani ez al., 2018) <

2R ENRAIRE  IREGEWERE 2 Fiy pH I91E 2B EERY 46 RNEE T MERITEL 52 2%
EE (B 2A) - AREAEREEREL Chen er al. (2014) R[E] » HAEEHE SRS EGE Y pH ¥91E 3 RN THEE » FiF
15 Ki% > SRS IBAH B AL BB AN DN4H pH 3938247 5.7 2B EE - RESHEREGEZFZYPE (29.3%) (KA A5
(36.1%) HAETEEEE (0.1 — 0.2%) BZE SR AGEES (< 0.03%) » fEEZRFITF » S7KRES (DM < 30%) 2 HHiT
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HREH 2K RIS (DM > 40%) 2 A IS T RER K S + 5 pH FHOERE S & KRS8t - B
K APBIRE (clostridia) W LERIE Ry T8z » THE pH 575 (Kung et al., 2018) -

TEFH T LN BREAL. Flieg ECHTAMERTIFE 14 KEIRTEE 883 1B RE4 - MW : &
SIAEL I E IS5 30 Kooy i 85.3 2 B RUKSE + 7MY 46 Kol /37872 (18 2B ) - Angthong et al. (2007)
HESR & BUE L B 20% K MR & B E R R (7.07%) R - 4821 KT M AR Y AL/ 2B
(3.43) ~ S TERZER R, 94 53H91E LA EHE - HAT A ISR BUASRBR T (4 LI - TS LRGN & B R BT
SYBEUT (18 1 RJB 2 ) eI o R T TLN 1 TS (R e b B PTG L
D RIRE T AR T T B B R -

(A)é 8 ®) 100
’ o} —A— CK -0 1
6.6 1 90 -
6.4 1
80 1
6.2 1 o
. S 70 A
%- 6.0 -
5.8 1 2‘) 60 -
5.6 1 =
50 -
5.4 1
40
52 .
5.0 ——— T T T 30 — T T T
0 7 14 21 30 46 74 0 7 14 21 30 46 74
Days after ensiling Days after ensiling

2. IREEFIEIEY (A) pH B (B) Flieg [REF78(E - (n=3)
Fig. 2. Changes in (A) pH, and (B) Flieg’s score during ensiling of Leucaena leucocephala. CK, without inoculation; I, lactic
acid bacteria inoculation. (n = 3)

FHr RS G 22 5B E 3,4-DHP ([E 3 ) - fE 227 (E 3A) » LB EFfEE B IR
TEF I EIE 2 SEEEAEN - NHEESFIFEE Y S 89REE 2R > Fir 7 RINGHY 1.4% BERER
£0.5% » [EAEISEE 64.3% 1R EMEE BT E R M E IR - ZFE 30 X282 E - /£ 3,4-DHP & &
J71H ([E 3B) > TR AT A AT Eis 2 SR - E S E IR S8R FEHEE - 258 7 RNEHLY 1.0%
BEIRRELY 0.8% » [EMERFy 20.0% » (HAL PR PEAA T 3802 7 K& &SRR 3,4-DHP & B8R
HIRAH » NALRR B A S IR4H 2 3,4-DHP S 2 EF IS 74 R AIFERZE 0.65 B1 0.74% » [EiFE% 57 A By 34
B 25% » FHaBnsh REUR - Fir I EE R RIRGE . 25 3,4-DHP & & - NARRE ZAIA Btk A
WAIEEREK 3,4-DHP & & -

HIT RS IRIRE EUE R N & 2= il F R et A B 2 82w Y 752X Chen er al. (2014) WF5EFEH - SEEEX
B 7 SR AT ORI ELR N ALEE B 5 iy 2 PR R SR BiR AR L - &8F I 15 K > BEF RS E85H 5.0% [F 24y
4.0% > [RAEZRET Ry 20% 5 INARENE - REMEEAZLIE I 2 2 A el Big g A pl » &FIF 15 K 855 mS
EIIH 5.0 [F5 3.5% > [EEZRE 30% @ [FIREE SN EONIEDNINARRE 2 Tl RIS 8RRy
EAE R MR - EFT 90 RIFEFEEMREZTHIEE 3.7 ~ 3.5~ 2.5 & 2.6% » 53T RN EURIIREE  FiT#
BErEYIH & AR iR 2 228 BRI pH 251 EMHR (P < 0.01) » BIZLEE - 2 - NERHL T Be B 23
FIEAHRA (P <0.01) » X Chen et al. (2014) $1E4H (i EIANN ) BLALEE G HEE 2 sESEGE T pH 395 3.7 » HLEE -
ZBE -~ Nl TR e & il R 1.2 81 1.2% ~ 1.2 81 1.7% ~ 0.6 81 0.7% ~ 0.2 81 0.3% » A5kl 2 &7 Sl it sh
JEE AT E (6 3A) - AIREsR AR E T pH BB EY) & 2R EIATE (B 1 K& 2A) -

3,4-DHP 2 H [/ $R & B 88 1Y 2 22 5000 (mimosinase) #2752 50 » B2 22502 | Synergistes jonesii ~
Streptococcus lutetiensis ~ Clostridium butyricum ~ Lactobacillus vitulinus J; Butyrivibrio fibrisolvens 25 (i 4= W) [ fi#
MAE > FHRIREGECZ BRI (Y] ~ HE) - £YEFEEYEIRERZFE S E TR - DU ERFER
MY IS M B 58 - X 3,4-DHP IR <2 (B Vg By i 7 Y) (Derakhshani er al., 2016; Honda and
Borthakur, 2019; Honda and Borthakur, 2024) * 4 & Al AWTZ2BLAS ER4E 5 (22 3B ) #5R » 3,4-DHP £ A [EF i
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1T 2 PR B A A2 5 FIRERR T2 25T pH ~ ALBR RAE R MERRTL & B 2 84N > IREEE /KR
SRR BN E B R BN T > MR ES T pH MR - SREREHHNSESE - BREFE
Z RSB -

A (B)
1.6 7 1.1 -
—4— CK -0 |
= 1.0 1
z =
a a
1) <09
2 X
o =
-9
8 Z08
E <
= e
0.7
0.2 ——— T T T 0.6 ———— T T r
0 7 14 21 30 46 74 0 7 14 21 30 46 74
Days after ensiling Days after ensiling

3 IREEGHITEIE 2 (A) 225 R (B) 3,4-DHP S 85(L - (n=3)

Fig. 3. Changes in (A) mimosine, and (B) 3,4-DHP content (% of DM) during ensiling of Leucaena leucocephala. CK,
without inoculation; I, lactic acid bacteria inoculation. (n = 3)

L FirmE -~ Fire 2 @M ERE E AR RS E

&th 74 KA » ARG PAEE IR 2 Hir Y o 8 R85 2 - iEETEE 2 pH ~ Al - 2
B N B B R (EHIRAH Y T IEE SN AL A - 0705 0.03% B 0.01% - FLEE G BEfEHAH
Z Flieg [Ga¥5y (94.3) BHE SN EIHG4H (91.7) » (HWHE 2 F iT i B 218 R E o SRE LS - i AR E
S B EE I ARAEY EAAEER Y - ARz ErEse /)58 (> 500 mEq/kg DM) ~ WSC &84 € (< 6% DM) K4
ZABFHEAR (< 10° cfu/g FM) » FHEASRZYIRAAE M E#E (30 — 40%) » HD BEMRE B2 HilF 0 &
07 pH 8= 5.0 » X pH FIEIE S AN EZE H4% 18 (Angthong et al., 2007; Heinritz et al., 2012; Chen et al., 2014) »
M AR B Y B BUE MR 5 2 FHEI T G B AL R B A T e - B T MaEfs - ARFIYE BsE
BEAMEER  BFEHERE - NINARE - BEHECRARHEY S 7 X L EITFAIH (Du et al., 2023; Guo et al.,
2024) o SREEIMABLEE R RAGR T HINIIRENE - ALELE - REMEELFLERE (29.3 — 31% DM) » &F T 60 KDL F7]
5P 4T (Heinritz et al., 2012; Chen et al., 2014) < 28 » CEECA[EDRIIY 2 F et il - REEONIIRIER 2
B BRI E > BEARE I GEE > R pH ~ ZBEWIESE - &2 0 BRI S AR E
e B AHE (Heinritz er al., 2012; Chen et al., 2014) » BI/x WSC & 878 B LG E 2 B3R GEE Irm B B HHVEZER
o

*2 AMEHEHHREEE N 74 REZ B BEEY S BHWEPE (n=23)
Table 2. Effect of lactic acid bacteria inoculation on silage fermentation products and quality of Leucaena leucocephala
after 74 days of ensiling (n = 3)

Type pH A P B L Score
% of dry matter

CK 53%0.1° 0.72£0.13 0.09£0.04 0.03 £0.00° 2.841+0.35 91.7+0.9°

I 52%0.0 0.75%0.01 0.07 £0.03 0.01 £0.00° 291+0.12 943%0.7"

" A, acetic acid; P, propionic acid; B, butyric acid; L, lactic acid; Score, silage quality of Flieg’s score; CK, without
inoculation; I, lactic acid bacteria inoculation.
¥ Values are means + standard error. Values in the same column with different superscripts differ significantly (p < 0.05).

BT 74 RIGAFRE PHEH 2 CP 58 (20.2%) B S HIR4H (19.0%) > SUH: ADF & & (37.8%) BE K
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HE4H (43.2%) > Wi 2 NDF 8 E AR (£ 3 ) > BURAMBEPEAELF IR 2 @k BB IR o i
fagl - Fire AL E FEA 2 CP 288 1 ADF & B8R R RHEHIPR B N FLEL E VR IIRE (e 435 1 - #eih
A RFLER MG pH (B 1A K& 2A) » pH KR T REAIITHI# IR B MG AS 25 10 BRVE 4 DU S0 25 1 B 7Kg
(proteolysis) » JNEE(EHEAE TS MR /KA L& YIAYEE 7K fi# (acid hydrolysis) » #E[T (K44 & & (Heinritz ef al., 2012; He
et al., 2019) = fE4h » WFERIEEF TR 2 CP &I REERNEITAT (194% > £ 1) » Firig CP 2 EHEL(KA]
HEEBSR & 45 & B85 (condensed tannin) & &= B = B8 (2.59 — 4.53% DM, Zapata-campos et al., 2020) » HIEY'E
REANR (AR YL B ¥ &5 ('8 2 7% (Albrecht and Muck, 1991) ©
WTE A IR E AT S I 74 RIB 2 &R 2 EREE AR > TTRFITRIFEMEL 75% 5 3,4-DHP 28D 7%
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B[RRI R — T s B RaT -

3. ABFPEEH RS EE N 74 K1e 2 FPRHLEHAC - & 25 3,4-DHP &% (n=3)
Table 3. Effect of lactic acid bacteria inoculation on forage chemical composition, mimosine, and 3,4-DHP of Leucaena
leucocephala after 74 days of ensiling (n = 3)

Treatment CP’ ADF NDF Mimosine 3,4-DHP
% of dry matter

CK 19.0+0.1% 432+0.9° 579105 0.3110.01 0.74 £ 0.03"

I 20.2%0.2° 37.8%0.6° 56.5%1.1 0.3410.04 0.65 £ 0.03

" CP, crude protein; ADF, acid detergent fiber; NDF, neutral detergent fiber; CK, without inoculation; I, lactic acid bacteria
inoculation.
* Values are means * standard error. Values in the same column with different superscripts differ significantly (p < 0.05).
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Abstract

Leucaena (Leucaena leucocephala) is nutritious and highly palatable, making it a suitable forage. However, the
presence of the toxic amino acid mimosine and its metabolite 3,4-dihydroxypyridine (3,4-DHP) in the plant set limits on its
use in livestock production. Ensiling is regarded the most effective method to preserve the nutritional value of leucaena while
reducing its toxicity. Yet, the fluctuation of lactic acid, volatile fatty acids, and toxic metabolites in the fermentation process
remain unclear. In this study, two treatments—with and without lactic acid bacteria (LAB) inoculation—were compared to
evaluate the fermentation characteristics, chemical composition, and changes in mimosine and 3,4-DHP content of leucaena
silage at different fermentation periods (0, 7, 14, 21, 30, 46, and 74 days). The results showed that prior to ensiling, leucaena
had a dry matter content of 36.1%, crude protein (CP) of 19.4%, and mimosine and 3,4-DHP concentrations of 1.36% and
0.99%, respectively.During ensiling, the LAB treatment significantly accelerated lactic acid production and effectively
inhibited propionic and butyric acid formation. Fermentation stability was achieved by day 30 in the LAB treatment, earlier
than the 46 days in the control treatment. The pH of the LAB treatment decreased to approximately 5.2 by day 46, and its
Flieg's score reached an excellent grade (88.3) by day 14; both were significantly superior to the control, indicating that LAB
accelerated the desirable fermentation. Regarding toxicity degradation, the mimosine content in both treatments decreased by
64.3% within the first 7 days before ensiling and gradually stabilized after 30 days, with no significant differences observed
between treatments at any ensiling time point. The 3,4-DHP content in both treatments decreased by about 20% within
7 days; however, at subsequent time points the inoculated silage consistently had lower 3,4-DHP levels than the control,
suggesting that LAB inoculation facilitated 3,4-DHP degradation. After 74 days of ensiling, the LAB treatment demonstrated
higher crude protein (20.2%), lower acid detergent fiber (37.8%), and significantly lower butyric acid and 3,4-DHP contents
compared to the control, resulting in better overall silage quality. In conclusion, ensiling effectively reduces mimosine levels
in leucaena. Although LAB inoculation did not increase the level of mimosine metabolism, it accelerated fermentation
stability, preserved nutritional value, and promoted the degradation of 3,4-DHP, thereby improving the overall quality and
feeding safety of leucaena silage.
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