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Improvement of Nutritional Properties of Wheat Gluten
Using Achromobacter Protease I

. In vitro digestibility of modified wheat gluten

Masami YonekUrRa and TeTsuro Nakaya

In order to evaluate the nutritional quality of modified wheat gluten which was enriched with
L-lysine using Achromobacter Protease I, in vitro digestibility of the modified protein was inves-
tigated.

In vitro digestibility of the modified gluten by pepsin and trypsin were 85% and 66% of that of
the unmodified gluten, respectively. On the other hand, the digestibility of the modified protein by
pancreatin was 1.9 times that of the unmodified one.

The peptide patterns on high-performance gel filtration and reversed-phase high-performance
liquid chromatography indicated that peptic digests of the modified gluten were similar to that of
the unmodified protein, but tryptic and pancreatic digests of the modified gluten were not similar
to those of the unmodified one, respectively. Futhermore, the modified protein was more rapidly
degraded to smaller peptides by trypsin and pancreatin in comparison with the unmodified one.

These results suggest that i vivo digestibility of the modified gluten may be approximately
equal to or greater than that of the unmodified protein, and the nutritional function of the modified
protein may be different from that of the unmodified one.

In the final analysis, however, the nutritional quality of the protein must be established with
feeding trials.

(Sci. Rep. Fac. Agr. Ibaraki Univ., No. 37, 85~94, 1989)
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Fig. 1 Growth of Azospirillum brasilense Sp7(A, B), A. brasilense NO. 16(C, D) and A. brasilense NO. 17(E,
F) on NF-medium(©) or NF-medium with 0.05% of NH,Cl(e).
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Fig. 2 Growth curves of Azospirillum lipoferum ATCC 21907(A, B, C) and Azospirillum lipoferum NO. 1(D,

E, F) on NF-medium(©) or NF-medium with 0.05% of NH,Cl(e) .
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Fig. 3 Growth curves of Azospirillum lipoferum NO. 2(A, B, C) and Azospirillum lipoferum NO. 3(D, E, F)

on NF-medium(©) or NF-medium with 0.05% of NH,CIl(®) .
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Table 1  Activity of acetylene reduction with
various antibiotic resistants of
Azospirillum lipoferum and A. brasilense
ARA
(C,H, nmol/mg/h)
Strain without  with
NH,Cl NH.(CI
A. lipoferum 1AM 12400 1.30 0.10
A. lipoferum NO. 1 1.26 0.20
A. lipoferum NO. 2 3.44 0.30
A. lipoferum NO. 3 1.61 0.05
A. brastlense ATCC 29145 2.41 0.15
A. brasilense NO. 10 0.09 0
A. brasilense NO. 16 3.02 0.20
A. brasilense NO. 17 3.26 0.30

Cells were grown on NF-medium. Incubation was
carried out at 30°C for 24 houres and then ethylene

produced in gass phase was measured by gass

T, No.16, No. I7TRtktICEMR ERICREREEZ T T2
I E R,

5, A. lipoferum No.1, No.2, No. 3D bV %
O3 VAT B RERE R EROEIC A THIT.5~2.0fF
EEVLY, Fr_XYORERIIIZIZFECETH T, &
7z, No. k% BT, BERANOREREIIZR CEZTL
720 3EROMEMICI T DWMERED S5 — 2RI 3tk L
bELCTH- T,

d) EBEEEERC BT B EINEE

DEELIY 77 v EY Yy, TYRTVS v 2 B
BROEYIERELE O ER CEI AW EREE T CERER
FHIEL, MOWERFL TELT 20BN HL, 2D
S5, BEEDERERE L THaEREn S i
TEME~OLEME cENENHEEL %2, 22T, i
EMEFEET, SEBEABOREEEAWT, 5&ET3
EAEH L ABEERD 2, ZOMRER— 3T L%,

chromatography.
Table 2 Adhesion of A. brasilense and A. lipoferum to plant roots
Adhesion(bacteria x 10°/mg dry roots)
Strain . Chinese
Corn Upland rice cabbage
A. brasilense ATCC 29145 5.9 0.2 1.27 £0.2 7.64%+1.3
A. brasilense NO. 16 6.7 0.3 1.55 £0.07 7.85%0.68
A. brasilense NO. 17 7.4 £0.3 1.02 £0.07 4.52+0.36
A. lipoferum IAM 12400 4.52+0.13  0.25 +0.02 7.41+0.04
A. lipoferum NO. 1 6.59+0.17 0.107+£0.006 6.9 +£0.77
A. lipoferum NO. 2 8.79+£0.27 0.29 £0.012 8.54%+0.77
A. lipoferum NO. 3 8.05+£0.33 0.33 £0.003 6.45+0.059
Table 3 Recovery of mutants on NF-medium with antibiotics
. Total cell  Cell number on Recovery
Strain
number? NF+AB medium?” (%)
A. brasilense NO. 16 34.8+4.2 18.1£2.1 56
A. brastlense NO. 17 93.0%+1.33 94.1+1.1 100
A. lipoferum NO. 1 28.0+7.2 24.3£5.6 87
A. lipoferum NO. 2 35.0+3.6 35.0£3.8 100
A. lipoferum NO. 3 52.4+5.5 52.5+4.8 100

1) x10%, NF-medium was used in experiments of counting total cell number.
2) NF-medium with 100zg/ml of antibiotics.
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1) Skinner F.A. and P. Uomalea ed, Nifrogen Fixa-
tion with Non-legumes, 1986, Martinus Nijhoff
Publishers.

2) Krieg N.R. and J. D6bereiner, Azospirillum, p.
94, N.R. Krieg and J.G. Halt, ed., Bergey’s manual
of Systematic Bacteriology, vol 1, 1984, Williams
and Wilkins Co.
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Isolation and Characterization of Antibiotic Resistant

Mutants of Azospirillum

Yosuiniro Asaba and YosHIYUKI MATUMAE

Departement of agricultural chemistry, Faculty of agriculture, Ibaraki university

For measuring real viable cell number of Azospirillum in experiments of mixed inoculation or
culture, it is necessary to distinguish Azospirillum from other bacteria.

Thus, we have isolated two mutants of A. brasilense and three mutants of A. lipoferum which
were resistant to rifampicin and erythromycin. It was examined whether or physiological characters
of these rif", ery" mutants were basically same as those of parent strains, A. brasilense ATCC 29145
and A. lipoferum TIAM 12400. Then, it was confirmed that mutants have same characters as those of
parents: ability of adhesion to plant root, growth pattern, carbon assimilation and nitrogen fixation
were same in mutants and parents.

Therefore, it could be possible to use these mutants in experiments of mixed inoculation or

culture.
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