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A novel technique with HPLC for rapid identification of phytopathogenic bacteria was
devised and its usefulness was estimated comparing with the direct colony TLC. One loopful
bacteria was suspended in 0.5 ml of chloroform-methanol (2 : 1, v/v) in a small glass-vial and
kept for 1 hr in room temperature. After the evaporation of the solvent, 1 ml of SO% aqueous
methanol solution was added and the extract was dissolved. This solution was passed through a
membrane filter and 20~1  of it was subjected to HPLC. The diversity of chromatograms
obtained for two genera of bacteria, Clavibacter and Eru:i,Ca, was quite obvious and the
distinct differences were also observed at species level in Erui?ria.

INTRODUCTION

The identification of phytopathogenic bacteria has been conducted by morphological,
physiological, serological and pathological tests. These tests, however, are time-
consuming and need experiences for analyzing results. In 1986, the direct colony thin
layer chromatography was invented (Matsuyama et al., 1986) and firstly applied for rapid
identification of phytopathogenic bacteria (Matsuyama 1993a, Matsuyama et al., 1993b,  c,
d, Matsuyama and Furuya, 1993e). In these experiments, it was clarified that the
differentiation of the phytopathogenic bacteria at generic level was available among
Clavibacter, Agrobacterium and others. Further, in genus Erwinia, the profiles of E.
chrysanthemi and E. carotovora subsp. carotovora were clearly different. Such
differences at species level were also observed among some species of genus
Pseudomonas. These results indicated practical usefulness of this easy method for rapid
identification of phytopathogenic bacteria. In the case of identification at subspecies or
pathovar level, however, higher resolution ability in chromatography will be required.
Therefore, the introduction of HPLC technique and invention of a novel procedure for
more rapid and reliable identification of bacteria was conducted.

MATERIALS AND METHODS

Phytopathogenic bacteria used
Clavibacter michiganensis subsp. michiganensis (N6601, N6204, N6206, N6207,

5215),  C. m. subsp. sepedonicus (I), Erwinia  carotovora subsp. carotovora (473-1,
493-1, EH8519),  E. chrysanthemi pv. chrysanthemi (Ichihara l-l, Ku8601,  E8301), E.
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ch. pv. dianthicola  (Dianthi le, Dianthi 2n Sl) E. ch. pv. zeae  (ALE8292p,  NCPPB  3771‘,
R7, R8)  were used in this experiment. Details of each isolate have been presented in the
former reports (Kori et al., 1992, Matsuyama et al., 1993b,  c, d, Matsuyama and Furuya,
1993e).

Culture
Each bacterial strain was cultured on the slant of King B medium (Eiken Chemical

Co.) at 30°C for 3 days. The ingredient of the medium was as follows : 2O.Og  Peptone,
1.5g KZHPO,,  1.5g MgSO,.7H,O,  15.Og agar, 1 1 of 1% glycerol solution, pH 7.2.

Direct colony TLC method
One loopful bacterial cells was pasted directly on the origin of TLC plate (Merck Co.)

and dried completely. This plate was developed with chloroform-methanol (2:1,  v/v) for
10 min and dried. After scraping off the bacterial cells, this plate was developed to the
same direction with chloroform-methanol-water (60 : 25 : 4, v/v/v). The spots of
aminolipids were detected by ninhydrin and photocopied. The details have been
presented in other papers (Matsuyama et al., 1993a,  b, c, d, Matsuyama and Furuya,
1993e).

Rapid identification method by HPLC
One loopful bacterial cells was suspended in 0.5 ml of chloroform-methanol (2 : 1,

v/v) in a small glass-vial and capped tightly. Then it was kept for 1 hr in room
temperature. After the evaporation of the solvent in a weighing glass-vessel (ca. 3cm in
diameter), 1 ml of 80% aqueous methanol solution was added and the extract was
dissolved. This solution was passed through a disposable membrane filter tip (Advantec
Co., 0.2pm, PTFE) and 201.11  of it was subjected to HPLC (Shimadzu LC-system : LC-SA,
SPD-IOA,  Chromatopac C-R5A,  DGU-1OA)  equipped with reversed-phase column
(Shimpak HRC-ODS). The elution was carried out with 80% aqueous methanol solution
at lml/min  and the detection was conducted at 210 nm.

RESULTS AND DISCUSSION

As can be seen in Fig.1, the TLC chromatograms of genus CZavibacter,  gram positive
bacteria and genus Erwinia,  gram negative bacteria, were quite different. The spot at Rf
0.63 which appears in the case of gram negative bacteria was absent in Clavibacter
michibanensis  subspecies used. This distinct difference was always observed regardless
of use of young or aged bacterial cells (Matsuyama et al., 1993c). As reported previously,
the chromatograms were different at generic level or sometimes at species level. The
benchmark of each genus or species was stable and appeared on TLC chromatogram at
high degree of reproducibility. When the benchmarks existed at similar Rf values,
however, their distinction will not be easy. Therefore, the use of other complementary
and easy chromatographic procedures has been required.

A novel technique for rapid identification of the phytopathogenic bacteria with HPLC
was invented firstly by the author and was contributed in this report. This method
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resembles with the direct colony TLC (Matsuyama et al., 1986, 1987, Matsuyama et al.,
1993a,  b, c, d, Matsuyama and Furuya, 1993e) in principle. In the TLC method the
extraction of lipids was carried out on a silica gel plate. While in this novel method by
HPLC, the extraction was conducted in a small glass-vial with chloroform-methanol
solution (2 : 1, v/v). The extract was dissolved in a small volume of 80% aqueous
methanol solution, subjected to HPLC and eluted with 80% aqueous methanol solution.
The peaks on the chromatograms obtained will represent partly phospholipids from
bacterial cells. In this system, the detection of peaks was conducted by UV (210nm)
detector, and hence size of each peak will not always reflect the quantity of each lipid.

Distinct differences for HPLC profiles around Rt Zmin were observed between genera
Clavibacter  and Eminia. Further, obvious diversity at species level was also detected

1 2 3 4 5 6 7 8

Fig. 1. TLC chromatogram of lipids from phytopathogenic bacteria.
1: Clavibacter michiganensis subsp. michiganensis  N6206
2: 0 /I b 0 N6204
3: 0 0 0 s e p e d o n i c u s I
4: Erwinia carotovoru subsp. carotovoru 493-l
5: + 0 /, /I 473-l
6: 0 chrysanthemi pv. chrysanthemi Ichihara 1 - 1
7: 0 0 pv. 0 E8301 Ll
8: 0 /I pv. zeae ALE8292p
Arrow heads indicate the benchmarks of Gram-negative bacteria (Rf 0.63)
and Erwinia carotovora subsp.carotovora (Rf 0.55). 0 : Origin, F : Front
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between Erwinia carotovora subsp. carotovora and E. chrysanthemi like TLC
chromatogram (Fig. 1, 2, 3). Several peaks appeared prior to Rt 2min will be benchmarks
of E. carotovoru subsp. carotovora and these were absent on the chromatogram of E.
chrysanthemi. Since the correspondence of each peak on HPLC chromatogram and each
spot on TLC chromatogram has not been investigated, it is uncertain if the peak at ca. Rt
1.4min will correspond with the benchmark spot of E. carotovora subsp. carotovora at
Rf 0.55 (Fig.1). Although rapid identification of bacteria at species level by this HPLC
system is available with some exceptions,improvement  of the procedures with other kind
of columns and solvent systems will be required. This is the subject of future study.
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