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SREEN (Leucaena leucocephala) A RS TR - IREDEENE B A RE 08 RHME > HEER i S WA
ReEyrmEteE e eE - BElERER - 280 - REeaHEYEBMENE 2500 (mimosine) (17 PRAIH A -
AFFE AR ER IR (BHIREHMRI ~ R0 2 x 10° cfw/kg FLEEEH ~ 7RI 5% MEZEEL 2 x 10° cfukg ALBEE ) K A[H
FHHPIFRE (30 ~ 73 2 120 K ) #ETIREEFE R - HREAIIEE EE ITI RETE N F S ~ S e E E
¥y 3,4- EEFCELLENE (3,4-dihydroxypyridine, 3,4-DHP) ~ 2,3- EERCRLIHIE (2,3-dihydroxypyridine, 2,3-DHP) & & 2 #24 o
SERAEREDR » RIIEE E A L FH A TE T 30 K& pH £ 4.5 HIFaE0ER] 97.7 4y 2B B/KHE | BIIRLHEERINFL
FREASH T 73 R1& pH ¥Ry 5.2 » FRFaEsr o3 AllES] 92.7 B4 95.3 73 » K BrHH vh DURIINEE B AL BR B 75 iy 2 39 i
B o AARRY pH (4.4) ~ 852 A& & (6.34%) BLEHTEEY (95.6) @ HIRAHBUE R INFLEE R A i S G
Witk & EEF T R LI e 2 2R > BEEE IS - W2 pHE TR - ZBRABREENN > EHE5
el s R - IR R & & &5 - 3,4-DHP F; 2,3-DHP & & » Hh D&z iRl 2,3-DHP HY[%1E
BREEE (P < 0.05) o INANFEHE Hr DU 22 B AL B B B P PR SR » 2255 ) ~ 3,4-DHP ¢ 2,3-DHP & &7 &
0.3~ 0.8 52 0.16% » N EITIFEEN &= L Y & 8 8 RN EE - ARSI RGBT A BRI
MEEE LA g B Y 7 B R T S s i B P R 35 1 - ERIR R - FirmE &R - 3,4-DHP K
2,3-DHP & & A FHEF T REERMEE) - "ERREMNHZ2% -

RrgiEE - HRTIERE - FURELE - SREE - W - B -

i

SREEX (Leucaena leucocephala) [& 1> SRR EEVBARAMEY) » [FENRTIFEM - HINAEEIESERERE - A&
IR HFAERE J58 - ILAE 2 BREZ 731 (Shelton and Brewbaker, 1994) » XN EMEEIRZ N - S &EEE - M
FEE - EYE HBE O - BORST B B I S IR S Y A 2 TRV E SR R (Akingbade et al., 2004;
Giang et al., 2016) °

AR EEEAS  HREAHEYEBEN S FEE W (mimosine) > MR BN L2 (R
fill - HRBHYINE > SESWNBEEZEASRE - BEAR - BE TR - FARBEKR - AEEZ AN ZEER
(Blaney, 2005; Vijayakumar and Srinivasan, 2018) - 72 L3 14 UERK H NP LB IR G B - & 2 Sl B Y
3,4-dihydroxypyridine (3,4-DHP) } 2,3-dihydroxypyridine (2,3-DHP) 52 B SIS0 - & HUACHS Fee g 00
T IR #2  (tyrosine decarboxylase) B[ ENA (tyrosinase) ¥ 2% » HEHERS FBLAHRE E L E &AL ~ UG
R IIREEEE (Negi et al., 2014) © ZR[f > Jones (1981) WIZEHUR - DIER G ERE] & RER BLE BRI SE B RS R
EERR P ENERER - HERKE R R S R a2 A ANV SR I MEE (Synergistes jonesii) TR
EERMmAH IR EY) » ORI S 2 MY LU =R 14 - ATEEM(EERET 100% SRS ERETE MR IR EEE
A (Jones and Megarrity, 1986) -
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EORIFEE AT AR IR EEHTES - HPTRAar s - BT HHESEaniRal - sr2 s Asm
AR HEN AT - WEZRE ~ RIERFERTE o 18 1,000°C TRZERE A [E(K 9.45 — 14.52% SEFWE R - 1E
70% R T HETT 1,000°C HYANEN R E AT BAE K 50% &7 5 R e & (Akbar and Gupta, 1985) - 5 £ 60°C T HZf
24 /N AR LLEDRIRIEIER T 72 /N - AR 60°C REZKE 48 /NEF - AIRFE A RS B 4.4% [% £ 0.2% (Chanchay
and Poosaran, 2009) - iZLJAMRE AR B S AR WS & - HEFEASAGREAERE - BBFIFNITH - K
SREEIEEEL 20% SRR &% 7T (1 & iR & 8 D 90% » FiTE IR 2 E| B 4754 (Angthong ef al., 2007) °
BEAh - SRE B BT 5 A2 7 RS IIRERE ~ REMEBLAL IR R B - FIR W& 0 Bl m] (& AR iR & 2 /) 49 B
48% » IMAAER AR SR - BIERAYZEE - WIS T BES & (Chen et al., 2014) » BURFHERELA PR T HREE
HirwE - AR EREERERSE - 280 - bR IEY A S AR - SREEURE AN ZR (mimosinase) FE
fie & A2 5w Fy 3,4-DHP B 2,3-DHP (Negi e al., 2014) - Fiyas S EKE K R #HERY 3,4-DHP B 2,3-DHP &8 » XF
I REE S EREEFEmEEE A ERSE - HATE SRS -

BB LN T Om R AR ~ A R TIERIARIRTRR K - BEISNS HESR S ECETTIEMN - B sy A R BT
VERETT  SREEUR ISR a B ARYINE - 1SR BRSNS VISR 250 B o B T ) A RREER IR
{8 - RERREUEME SR IR GBI E R R TR o (HA1E M BB B B S8 ple B 1405 v st st UM Y 85
o B A EHEEAEE - £% (2010) f5HREECR L EAREZE R IFEARE S - BEAEE AR AR TR
BEER - B RIETE( TR TR TSR TR E AT E & TSRS ERIAI M » A2 LURIIREE -
FRLE YR FOETHL - ST RN BB SRR S EE I E - SaER A EFEHY 2N
B ERIRGEIERN K BEYE&RN2F -

MFERTTE

L Bkt
IREEEEARN 2024 42 1 H 9 HEE BEH S ERBPATEE T RE (FFRBRINESE ) - BRERGEE
PREREEE T BEHUERS 5 mm DT 2 FRMEARE R EFTHF 23R - 16 - ERERSBBIR > QUM RAE
MNHEE 2 /NI THE RS Z9 M LERAH B oy T S s kB -
IL. tERSERHM LB EH R T
FHRFATZ B &S HUR % DL 60°C HtiZ - BIMERET R - M2V ERC (ER4EFLEE | mm ) ST
tERG S RHM LEREH R T - o PE H Bl & FH & HE (crude protein, CP) ~ B&5E4H4E (acid detergent fiber, ADF) iz H%
%4 (neutral detergent fiber, NDF) & © 37 5,540 : CP EE 208 AOAC (2019) 2 /5% » ADF Kz NDF AH|
TES% Vogel et al. (1999) LL ANKOM™ 484 il T -
1. FHhratha
PREEES 2 /NEREEIR VI 24T 2 om > o3 B DUT 7 UETTH el - IRAE - FHTEF (TN » FifE
4H ¢ IR 0RE LB E B (Lactobacillus plantarum 81 Lactobacillus casei » BFE 8 F 2 x 10° cfu/kg #1}Hif
)~ IRIIWEEE (5% e ) Bipe ARG ET (FEEE R 2 x 10° ofw/kg FPRMIEER ) RS WEEH - EE B R
HIE LIS RIS R - MR AR AR BN B2 EBNSN - GR4HE | kg > SHEEM 3 H5E - =R M7
AIFEHT 30 ~ 73 J& 120 KI&FAES - HIEF el E -
IV. HHraE HIE
HY 20 g B & 2 F IT R S0 28 67K 180 mL - FT 14268 8 1% DA MG i & 5 R E A ki (E - F A R @i i
fi< Jones and Kay (1976) N 77/ AMIEF Ir 2 2 ~ Nk ~ TR EIAMRESE - 58 DL Flieg [KFE3TARTR »
Flieg [KEFo A E R AL ~ L0 & T B S APl E AR e Bl AL IR A & 2 B B B obh > M = TEEUE R
Woolford (1984) Z5 A IAEF & -
V. &7 (mimosine) ke H A2 2L HUELHE
275 Wu et al. (2012) 50 B3 J7 % B9 %8 K DL D 07 UM & & 25 5 i B 5 3 1 3.4- 8 B R I ug
(3,4-dihydroxypyridine, 3,4-DHP) ~ 2,3- #& £ FL L IFE (2,3-dihydroxypyridine, 2,3-DHP) & & - FEEUH] E 3R & #1043
PHEEAH R FgR K 1 g A 20 mL 0.1IN EERE /KA » ARE 1 7 8EEREIZIE R 10 778 > BOLEEE 24 /)N
B FEEHREY 1 mL DL O.IN BERS /KR ORITZE 5 mL » 5 0.22 pm (R4 25 (polyvinylidene fluoride, PVDF)

X]
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TR - RO PAS RO A E T (high performance liquid chromatography, HPLC) #2 Fic yt — ik fa 51 =z Hl 25
(Photodiode array detector, PDA) 4343 25505 ~ 3,4-DHP [ 2,3-DHP & & - AT fEfE FENME 0.1% (v/v) BEE 7K
IR ¢ ZHE (acetonitrile) = 90 10 » 3 E T By Agilent HC-C18 (4.6 x 250 mm, 5 um) » &7 # 5 1.0 mL/min >
SR AR L R AR 98% 2 A iE e 25 i (L-mimosine from Koa hoale seeds, CAS:10182-48-6, Sigma-Aldrich) ~ 4fi
f& 99% 2 3,4-DHP (CAS:10182-48-6, Combi-Blocks) K 4fi & 98% 2 2,3-DHP (CAS:16867-04-2, Combi-Blocks) °
SrRILUR R 290 ~ 280 Kz 310 nm 7 EFHIE & 225005 (retention time: 5.60 min) ~ 3,4-DHP(retention time: 6.48 min)
¢ 2,3-DHP(retention time: 9.56 min) & & °

VI 8B4t ot
SERB DL SAS 4EETHES (Statistical Analysis System, SAS 9.4, SAS Institute, Cary, NC, USA) #1788 5 74T
(analysis of variance, ANOVA) » 1ZEEE A= » Z RIS EF D/ NEZE Z=FL (least significance difference, LSD)
BEITIRE » RS B IE 2 MR S R -

RN B

L FlrZs&BEY e EWnE

FITATZ SREEEY) AR A TFRY B2 RA0TR | > R PRI BG4 HAERRACHEE 2 /NF R HETT
BT RILEZYRiE S (41.4%) > CP ~ ADF 2 NDF & &5 5k 21.7 ~ 35.8 % 45.4% - Garcia et al. (1996) WF5E8H
o SREEEER Z CP EUHARMES BT R 24.0 — 34.4% B1 18.0 — 20.4% > WEmmEEE 2 EEEK ¥
R &l CP~ ADF Fz NDF & &47 5 10.0 — 30.1% ~ 34.1 — 36.1% K 32.0 — 42.0% - $EEE B
Pl ZEAE R~ SERE AR PVEERN R E - EFIIIMHEE - R F 2k CP S EREEE
5o EIRGEER FRAE RPN AE LR LRSS - H ADF 81 NDF &2 i/ 825 (Casanova-Lugo ef al.,
2014) - AGAERIR S EHEN T2 AR IRE - (HEES BISEIATANTT - #EH AR ERMERERTEIL A/ VETE
HE > FHPRRPVEE S HE i B -

® L REEEMATZ 82V RS bR R

Table 1. Dry matter content and forage chemical composition of pre-ensiled Leucaena leucocephala

DM’ CcP ADF NDF
% % of DM
41.4+0.2°F 217102 358412 454+0.1

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

PRE B - B R BAE S EREEZAREEYMEN - HEA&KES - HEI8%EHRE S (buffering
capacity) 58 H /K& MR /K{ B &%) (water soluble carbohydrates, WSC) &8 & Z Rt » R 5 BEEEIEY 5 HT (Du
et al., 2023) o DUAREIAIIEEE (M2 ~ AR EBURIIET ) BFRFERE (30 ~ 73 & 120 K ) #ETIR S EE et
B> ATz pH ~ TS E R B R I 2 2N IR B EL A i i 2 AR E 2 2 - N pH AR & 8
MR E 2 FRIIEE R ~ BT B ERUERZE (R 2) - HXRGEZ S InaE R8N (£ 3)  HIRENE
7 30 RigBAEMHl - pH B T e S B i s > o7 Al ks 5.6 81 0.15% » FIFaEr (K (77.0) < NI E AR FHRE
fr o =fESE MRS pH BT B & BRI - FHFEEo i aEE 92.0 DL 2 (BB S - I8 s &R
Z BRIRY TR 30 K2 SR A sE B AR ENE IS o AR Chen ef al. (2014) FH{EL - SREEHAL B EE
R RIS ~ ALBRE ~ REMEEALBE R AR - AR ER o fE5 8T 7 RN > INIIRENE ~ REVEELFL
feB <~ pH 81 % Al e ERENIH SN ERIEERMIFRRESE - e SN IMESZ R R
EINIIABE R - NIORENE ~ REMEELAL LR ALY 15 R1gH pH BER MRS 2 28NS E - EENINAE
BRI F TS 30 2 60 RIEHEHREEA TRE - REFITINAEPIBVEEEEE R (Wang et al., 2019) » FiFZ
pH ~ L% ~ 1% ~ ALBEE S KBGEE (coliform bacteria) & &35 & 2 BN B AT IR 2 1] 3 38078 R A2 JRNAK
JESZEE » ININALIA B ELEENE 2 R AT A iy 7 RIZBNTT 2% pH 4.0 DU H S A LM E B AL - (BRABREEEZER S
EIVEEFITSE - SGFEASERBET AT FTaE R » B AL R B AN DI o] PR R (e HE PG T < LB 5B - TR 50T
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EINAERCALEE ~ (K pH AR A YIS - 2 EE REIT S - TRANE 20 - AR T IREA AN S
(TanERVE IR AR -

2. ARINIEHEE S I S R S S A B EE Y B B R B 5 AT

Table 2. Analysis of variance of the effects of different additives and ensiling times on the fermentation products and quality

of Leucaena leucocephala silage

Mean square

Source DF pH A P B L Score

Additive treatment (A) 2 0.41° 0.43 0.02 0.00 7.29° 72.44"
Ensiling time (E) 2 2.13" 0.03" 0.00 0.00 50.53° 213.78
AXE 4 0.06° 0.04 0.02 0.02° 0.53 130.56"
Error 18 0.01 0.01 0.01 0.00 0.39 25.22

" A, acetic acid; P, propionic acid; B, butyric acid; L, lactic acid; Score, silage quality of Flieg’s score.
" significance at 1% levels.

T3 NINEEEPIRGECRFE I E 2 #FEY 2 B E e

Table 3. Effect of additive treatment on fermentation products and quality of Leucaena leucocephala silage at different

ensiling times

Ensiling time CK’ L LM
pH

30d 0.98 + 0.04™ 1.03 £ 0.08** 0.76 £ 0.02°"

73 d 0.89 +0.03" 0.88 £0.03" 0.75 £ 0.03"
120d 0.89 £ 0.02* 0.87+0.01" 0.81 £0.04"

Butyric acid (% of DM)

30d 0.1510.02* 0.14 £ 0.06™ 0.03 £ 0.02°®

73d 0.08 £ 0.03* 0.00 = 0.00™® 0.04 £ 0.02*8
120d 0.04 +0.02"* 0.02+0.01" 0.04 £ 0.01**

Flieg’s score

30d 77.0 £ 0.6 83.3£2.0" 97.7+2.3*%
73d 92.7+3.84 953 +2.1* 92.0+3.1*
120d 88.3 £3.8% 88.7 + 4.5 97.0+2.1*

" CK, without any addition; L, addition of lactic acid bacteria; LM, addition of lactic acid bacteria and molasses.
¥ Values are means * standard error. Values within each column (in lowercase letter) and within each row (in uppercase letter)
with different superscripts differ significantly (P < 0.05).

FE BRI (B S R A B SR A B E > B8 ($4)  FEENEZ 28 - ik
THE R R A5 (RIS S B B E SR RIS & (6.34%) BEw » NI EF s
(95.6) B B R B I BB R ILBA R =~ 9 - 2R » MR IITLIS B~ P I SR R T S A R e &
SER ABEER ol WSC & RS IRSBE I E 2 M EREE - Duer al (2023) 354} » FHF R EAE
HEZYIEEy 30 — 40% » FEHHEE YT (T TLBR R T TR S TR A S A I T - SR
BT (< 25% DM) » 25 5 B AR RIAE-£ L7 2 DAMS IR B (Clostridia) 5 1 T RE 4582 » ROBFR €15 i 1
B 4 S (NHL-N) » RTT R S A BB E » K > ZI sl (> 50% DM) » FLBAH @Rk 535
R4 BRI ke A R B A A pH - A58 I A B ATYIISE (41.4% » % 1) - (H%
WASE A A RN TLRS ~ 2B - TR T BA & BISBURINILES M~ P A R (R 4) B F T
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ST R e B R RN IR E LA B R B - BURIRG BRI R 2 WSC - A RSB E B Z BT -

TR IR (E R ERER RGBS ISR EY s BRaE P8 (R4) > ARE TREESAZE
FFfE R > HEHT 120 REAABERE ZAR S E (4.62%) > IR EE (0.82%) FBEEE @ BEEIFFD
ZRBA BB R IWERBIREEEE S FHH{L (Angthong et al., 2007) - SREEIEH B 20% SRR G 1%
21~ 51~ 81 )z 111 RERT > bR 81 REWF Z AR S ERGSIh  pH ~ 288 ~ T e R AL Be & B4 A A F I KRB
FEREE AR BB E T RAFELH - 28000 » Chen er al. (2014) 55 - SREBEORIIFERER AR E & F
fr > ZpaiE ” pH BUFEEFVEREIIE & BAE 7 KNS bR - 30 KI& S 2 pH BUHEE VAR & B (FHH 1R
JE > BURENR SN RSB L R EY) & BRSBTS BIEFEN S I (<30 K ) - AIRFE—5 0T
7SI

F 4 AERIEHEBEFTGFRESRESERE T S EY & 8510 E 2o B8
Table 4. Comparisons of the effects of different additive treatments and ensiling times on the fermentation products and
quality of Leucaena leucocephala silage

pH A’ (%) P (%) B (%) L (%) Score

Additive treatment

CK 53%0.1% 0.51£0.10° 0.05%£0.02° 0.08£0.02° 2.07£0.27° 86.0+2.8"
L 53+%0.1° 0.62£0.08 0.08%0.04° 0.06%0.03 242+0.28 89.1+23"
LM 44+0.1° 0.57£0.05° 0.07£0.05* 0.05%£0.02° 6.34£042° 95.6%1.5°
Ensiling time

30d 52+%0.2° 0.42+0.05° 0.09+0.04° 0.07+0.02° 289075 87.8%3.1°
73 d 50%0.1° 0.47%0.02° 0.07£0.01* 0.04£0.02° 332%0.62° 93.3%1.6"
120d 4.8+0.1° 0.82%£0.06° 0.10£0.05* 0.07£0.03* 4.62£0.76" 89.6 2.7

T A, acetic acid; P, propionic acid; B, butyric acid; L, lactic acid; Score, silage quality of Flieg’s score; CK, without any
addition; L, addition of lactic acid bacteria; LM, addition of lactic acid bacteria and molasses.
¥ Values are means * standard error. Values in the same column with different superscripts differ significantly (P < 0.05).

. SZEARELAHYIEE 2L
REEFITR 2 &5 SiRB Y 3,4-DHP S B2 R IEE 2 TRERE > L 3,4-DHP 2282 F
NN R B IR ] 2 SRS - (BN B L IR ] 2,3-DHP s B R R 2 R (R 5) - B
SRS NE Z Sy AT SERBUR (R 6 ) - HIRHBE RN A B E A 30 XEHrZ 3.4-DHP S & > 775 Fy 0.98% B
1.03% ° IRPIHE AR EL AL B R pr B 2 3,4-DHP & » BAE R AR Eiae - HHES8AE 30 ~ 73 &2 120 RZAEFH
el P IGHEREE AE 5 > Sl B 0.76 ~ 0.75 f2 0.81% » SCHHIREH R BRI BL F e BE4H 2 3,4-DHP & &1 DUIF
Ji 73 B 120 REFEARFFR 30 K

xS AEIRIEEEF PGSR G 8 & 250 - 3,4-DHP & 2,3-DHP 88 7 &7 01
Table 5. Analysis of variance of the effects of additive treatments and ensiling times on mimosine, 3,4-DHP and 2,3-DHP
content of Leucaena leucocephala silage

Mean square

Source DF mimosine 3,4-DHP 2,3-DHP
Additive treatment (A) 2 0.0010° 0.0325" 0.0029
Ensiling time (E) 2 0.0090 0.0193 0.0002
AxE 4 0.0010 0.0442™ 0.0016
Error 18 0.0000 0.0043 0.0026

"™ significance at 5% and 1% levels, respectively.
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6. INIEEE N REGECREF IR Z 3,4-DHP S B2
Table 6. Effect of additive treatments on 3,4-DHP content in Leucaena leucocephala silage at different ensiling times

Ensiling time CK' L LM
% of DM
30d 0.98 £ 0.04* 1.03 £ 0.08* 0.76 £ 0.02°
73 d 0.89 £ 0.03* 0.88 £0.03" 0.7510.03
120d 0.89 £ 0.02* 0.87£0.01" 0.81 £0.04%

" CK, without any addition; L, addition of lactic acid bacteria; LM, addition of lactic acid bacteria and molasses.
* Values are means * standard error. Values within each column (in lowercase letter) and within each row (in uppercase letter)
with different superscripts differ significantly (P < 0.05).

Chen et al. (2014) 54 > SREEST RN RE ~ LERE -~ FEWEILRE RSN - THEFIFEET NI
W~ REARELZLBE B 2 5 IRl & 25 Rl & B RN ORI BRI LR - ChisE [E5 s 2 BT pH B¥,
fe s NIIRENE - REAEELFLIR B . pH B K > W& 2 A& E/NEE SN N IIEYE N INARREE - 0
Hirgi g (2R pH AR e E ) FUNEREEER S E - NEEAPEE LB fEZ S
HeZR e B R m itk H 8= » e REAH R~ 3,4-DHP &8 R EFTEEY pH ~ ARS8 RET
e EAHE (R 3~ F4KEK6) -

Rl Il 2 sSREE & 2 g - 3,4-DHP J2 2,3-DHP &8 575l F5 1.6 ~ 1.01 }2 0.29% (£ 7 ) » &7 5l
& BRI AT A (1.6 — 10%, Yanuartono er al., 2019) - $REE Y &EFE & &2 3| mid - KA A s
BERERZECE <R ERKETFHHNESEMER &S (1.6 — 10.0%) » R Z (3.2 — 5.0%) » ERRHEE
(0.1 — 2.3%) » MHEIEAL X DLAhHEE 2~ & &85 (Yanuartono et al., 2019; Honda and Borthakur, 2024) » &S kG &
BHREFER - SR - PEERKE > HibaEZ 5 2R0 E2IER Bl stz gt AB5E - ttoh - &
ZEE G IR SR IE TR ~ 525 - KRR S EENIRNHEETEY) - RS AR A SR - FRE R 3H4P
(3 hydroxy-4-pyridone) =, 3,4-DHP B 2,3-DHP » A $g 71 $R & 808 A W) Bl IR A= Vi i B 2 ifk > S 3,4-DHP B
2,3-DHP 5] 5 3H4P 7 [5] 57 LR (isomer) » 157 b ] T A B A A28 2 25 F i~ S AR EA[F i (Negi et al., 2014;
Honda and Borthakur, 2024) » AR A& REUR (R 7) » IREEHERG P LIS 5 R 3,4-DHP &8I
2,3-DHP & E#FE LK -

# 7. AEUNINEHEESITFEHIRGE S 2255 - 3,4-DHP K 2,3-DHP S &7 8 7 th#
Table 7. Comparisons of the effects of different additive treatments and ensiling times on mimosine, 3,4-DHP and 2,3-DHP
content in Leucaena leucocephala silage

mimosine 3,4-DHP 2,3-DHP
% of DM

Before ensiling 1.6 1.01 0.29
Additive treat-ment
cK' 0.5+0.1% 0.92 £0.05° 0.17£0.02°
L 0.310.0° 0.92 £0.03" 0.17£0.01°
LM 0.310.0° 0.80 £0.03 0.16£0.01°
Ensiling time

30d 0.4£0.1° 0.92 £0.04° 0.19£0.02°

73d 0.4£0.1° 0.85%0.04° 0.16 £0.02°
120d 0.4£0.0° 0.86 £0.03" 0.16 £0.01°

" CK, without any addition; L, addition of lactic acid bacteria; LM, addition of lactic acid bacteria and molasses.
* Values are means * standard error. Values in the same column with different superscripts differ significantly (P < 0.05).

SREBREHUARIOREE - FERE - AARBEREN - W BE T E B RS A S & (Angthong ef al.,
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2007; Chen et al., 2014) » ARAER&ERERE A NFREZE SN - 3,4-DHP [ 2,3-DHP & & » Hp ¥ &ae
W E 2,3-DHP HYRFIEC REE (R 7) - SEE DURIIEE AL IR~ SR Firg 2 22550 - 3,4-DHP
J2 2,3-DHP & 84755 0.3 ~ 0.83 2 0.16% > HBEE(RN IR EHERNINARE S > ERIARE Y & &S
EIMEFERII - {2 3,4-DHP 1 2,3-DHP & 8. 4F Wi fi i I g5 72 52 > IhEE Chen et al. (2014) BFFE455EAH
Bl SR AR > OS2 S B IR K 48%  (ERINAMEHRIIY 2E 52 285 BIFRE
30.7 i 25.5% -

KBS = FEE AT 2 22 50 - 3,4-DHP J 2,3-DHP S &N Eira] - HEIFHEEEHN =558
B IR SR 0 Sy EI R 0.4% ~ 0.85% — 0.92% K% 0.16% — 0.19% » 45 ELEL Angthong ef al. (2007) #H[H]
AR SN S B SRS B 1.79% » #FF 21~ 51~ 81 K 111 K& B 0.13 ~ 0.14 ~ 0.16 % 0.12% >
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Abstract

Leucaena leucocephala (leucaena) is characterized by rapid growth, strong environmental adaptability, and high
regenerative capacity. Its leaves, tender branches, and pods are highly palatable and rich in nutrients, making it a suitable
forage resource for ruminants. However, its utilization is limited due to the presence of mimosine, a toxic compound to
animals. This study aimed to investigate the effects of different additive treatments (no additives (CK), 2 x 10° cfu/kg
lactic acid bacteria (LAB), and 5% molasses with 2 x 10° cfu/kg LAB) and ensiling duration (30, 73, and 120 days) on the
silage quality of leucaena, and the contents of mimosine and its toxic metabolites, 3,4-dihydroxypyridine (3,4-DHP) and
2,3-dihydroxypyridine (2,3-DHP). The results showed that silage with molasses and LAB reached a pH of 4.5 and achieved
a Flieg’s score of 97.7, indicating excellent quality after 30 days of ensiling. In contrast, CK or with only LAB required 73
days of storage to reach a pH of 5.2, with corresponding Flieg’s scores of 92.7 and 95.3, respectively. Among all treatments,
the silage containing molasses and LAB exhibited the best silage quality, with a lower pH (4.4), higher lactic acid content
(6.34%), and a higher silage score (95.6). There were no significant differences in volatile fatty acid content or silage score
between CK and only LAB treatment. As ensiling time increased, the pH of CK and only LAB treatment silage decreased,
while acetic acid and lactic acid contents increased; however, these changes did not significantly affect the silage score.
Ensiling effectively reduce the contents of mimosine, 3,4-DHP, and 2,3-DHP in leucaena, with the most significant reductions
observed in mimosine and 2,3-DHP (P < 0.05). The greatest degradation was achieved with molasses and LAB treatment,
resulting in final concentration of mimosine, 3,4-DHP, and 2,3-DHP of 0.3, 0.8, and 0.16%, respectively. Furthermore,
ensiling time had no significant effect on the residual content of mimosine and its metabolites. In conclusion, the results of
this study indicated that the silage quality of leucaena can be significantly improved and its toxicity effectively reduced by
addition of molasses and lactic acid bacteria. Once fermentation stabilizes, further ensiling does not substantially alter silage

quality or the concentrations of mimosine, 3,4-DHP, and 2,3-DHP, which can serve as a reference for use.

Key words: Ensiling time, Lactic acid bacteria, Leucaena leucocephala, Molasses, Silage.

(1) Contribution No. 2828 from Taiwan Livestock Research Institute (TLRI), Ministry of Agricuiture (MOA).

(2) National Kangshan Agriculture and Industrial Vocational Senior High School, Kaohsiung 820001, Taiwan, R. O. C.
(3) National Chung Hsing University, Department of Agronomy, Taichung 402202, Taiwan, R. O. C.

(4) Southern Region Branch, MOA-TLRI, Pingtung 946004, Taiwan, R. O. C.

(5) Corresponding author, E-mail: mmchu@mail.tlri.gov.tw.



