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Fujiya HONGO and Sadao SHIROMA : Studies on the utilization
of Leucaena leucocephala as a feed stuff JI. On mimosine
degradation-enzyme in bovine rumen contents
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Rur.nen content
Sqqeezed through four layers of gauze

Di[gesta solid (1) Rur'flen fluid fraction (RF)
Incubated at 38°C for 30 —60 min

Lowﬁer liquor phase Up}I)er solid phase
Cer“ltrifuged at 100 xg for 5 min

Pr%cipitate Stllp')enatant

Suspended in 0.9% NaCl Centrifuged at 1,000 Xg for 5 min
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Pr|eCipitate Su[i)ernatant Ceriltrifuged at 20,000 Xg for 20 min

@ ' Protozoa fraction ( PF) Precipitate Supernatant

|
Suspended in 0.9% NaCl

|
Centrifuged at 20,000 Xg for 20 min
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(3) Bacteria fraction (BF)

Fig. 1. Fractionation of rumen content
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RF, PF and BF (12 ml)
12 ml of hay*extract
1 ml of clover extract
5 mg of mimosine
Incubated at 38°C for 0,1,2,3,4,and 5 hr
‘ 25ml of 10% trichloroacetic acid
Centrifuged at 25,000 xg for 20 min
Supegatant Prec’ipitate
Eva;:iorated to dryness
Diss?lved in 10 ml of citrate buffer
HITACHI 034 automatic liquid chromatograph (0.5ml)

*Hay was extracted in a solution consisting of KCl, 0.2g;
NaCl, 5.6g ; CaClg, 0.1g; CaCO;, 0.1g ; MgSOs 7H20, 0.1g:
Na,HPO, - 2H,0, 1.2g; KH;PO, 0.4g; K-citrate, 0.5g/¢

Fig. 2. Incubation of mimosine and its liquid chromatographic analysis
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Fig. 3. Changes of mimosine content affected by rumen fluid,
protozoa and bacteria fractions
O——O0 Rumen fluid fraction (RF)
®———@ Protozoa fraction (PF)
AO———4A  Bacteria fraction (BF)
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Fig. 4. Changes of mimosine content affected by rumen fluid,
protozoa and bacteria fractions adjusted to 1% protein
content
O——0 Rumen fluid fraction (RF)

e——e Protozoa fraction (PF)
O——~A  Bacteria fraction (BF)
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Fig 5. Paper chromatograms of the products from mimosine (MS)

heated with various solutions, Solvent system : n-BuOH :

AcOH: H;O (4:1:2). Detection:0.5% FeCls 6H;0
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Fig. 6. Absorption spectrum of unknown products
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Summary

Studying mimosine degradation of rumen fluid, protozoa and bacteria fractions obtained from
bovine rumen, presence of mimosine degradation-enzyme in these fractions was investigated to
determine mimosine detoxicating mechanisms of ruminants. Examinations for degraded substances in
solutions such as 0.1N HC1, citrate buffer (pH 2.2), 0.1N NaOH and H,0 were conducted. The
results were summarized as follows:

1. Incubation of mimosine (0.5 mg/ml) with fractions of rumen fluid, protozoa and bacteria at
pPH 6.8 and 38°C resulted in reduction of this substance to 0.16, 0.14 and 0.15 mg/m¢, respectively.
Degradation of mimosine per 1% protein for each fraction was approximately 70%. These results
suggest degradation of mimosine by bovine rumen microorganisms.

2. As a result of analysis by UV spectrum after paper chromatographic separation of degraded
substances in various solutions, in addition to enzymatic degradation of mimosine, some unidentified
substances other than pyridine analogue were detected. The degree of mimosine degradation was

highest in acidic solutions beeing followed by H, O and basic solution.



