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An Analytical Method of Auxin and Cytokinin Produced by Lactobacillus fermentum 403

— a Principle of Probiotic Environmental Agriculture
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Abstract

Lactic acid producing bacteria are widely used for human health care known to be
probiotics in Japan as well as other countries. We have developed an economic cultivation
method of Lactobacillus fermentum 403 (LBF) that is commercially applied to raising
chicken, pig and prawn without the application of antibiotics, which is called animal
probiotics. We have further developed the application of the LBF to cultivation of crops in
which we observed the bacteria as a good endophyte helping growth of crops minimizing
the application of pesticide. We defined this approach as probiotic environmental agriculture
that is a type of scientific organic farming. Our cropping of vegetable, fruit and rice showed
good effect in terms of harvest and taste, which hypothesized that the LBF produced plant
hormones such as auxin and cytokinin as endopyhte, and stimulated growth as well as
increase in sugar content. We successfully analyzed the production of auxin and cytokinin
by the LBF using the LC/MS/MS method. The production of auxin and cytokinin depended
on temperature of cultivation of the LBF.
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Fig. 1 Plant hormone Cytokinin (1, 2, 3) and Auxin (4)
1: trans-zeatin, 2: cis-zeatin, 3: N6—-(42-isopentenyl)-
adenine, 4: indole-3-acetic acid.

Table 1 Condition of HPLC operation
Time (min.) A% B%
0 95 5
20 20 80
21 95 5
31 95

Table 2 Analytical condition of MS/MS

Substances Precursor ion Product ion Cone voltage (V) Collision
Indole-3-acetic acid 176.1 130 35 17
[“Cs] Indole-3-acetic acid 182.1 136 35 17
N°-( 4*-isopentenyl) —adenine 204.1 136 35 15
zeatin 220.1 136 35 15

-isopentenyl) —adenine. indole-3-acetic acid (& F1tHl%E
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Fig. 2 Production of N6-(42-isopentenyl)-adenine by
LBF403 . : - _
(A): Changes of N6-(42-isopentenyl)-adenine over 15.00 20.00 25.00
time at cultivation temperatures 20°C and 35°C.
(B): LC/MS/MS Chromatograms of N6-(42-isopentenyl) 1007 g day m/z: 220—136
—adenine cultivation temperature at 20°C.
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Fig. 3 Production of Cis— and Trans— zeatin by LBF403
(A)(B): Changes of zeatins over time cultivation temperatures
at 20°C and 35C.
(C): LC/MS/MS Chromatograms of Cis— and Trans— zeatin
cultivation temperature at 20°C.
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Fig. 4 Production of indole-3-acetic acid by LBF403

(A): Changes of indole-3-acetic acid over time at
cultivation temperatures 20°C and 35C.

(B): LC/MS/MS Chromatogram of indole-3-acetic acid
at cultivation temperature at 20°C.
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Table 3 Agrochemical residues in Koshihikari rice grain cultivated with agrochemicals

Herbicide Result mg/kg lowest limit Residue Std.

Insecticide Dinotefuran 0.01 0.01 2
Insecticide Ethofenprox ND 0.01 0.5
Fungicide Ferimzone ND 0.01 1
Fungicide Fthalide ND 0.01 1
Hebicide Bensulfuron-methyl ND 0.01 0.1
Hebicide Daimuron ND 0.01 0.1
Hebicide Fentrazamide ND 0.01 0.02

Table 4 Agrochemical residues in Koshihikari rice grain cultivatwed with agrochemicals and LBF application

Herbicide Result mg/kg lowest limit Residue Std.
Insecticide Dinotefuran ND 0.01 2
Insecticide Ethofenprox ND 0.01 0.5
Fungicide Ferimzone ND 0.01 1
Fungicide Fthalide ND 0.01 1
Hebicide Bensulfuron—-methyl ND 0.01 0.1
Hebicide Daimuron ND 0.01 0.1
Hebicide Fentrazamide ND 0.01 0.02
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