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Abstract
employed for analyzing different virulent Ralstonia solanacearum strains, and a new method for rapidly detecting the

High performance ion exchange chromatography (HPLC) coupled with laser light scattering instrument was

pathogenicity of R. solanacearum was established. The pure culture of R. solanacearum was successfully separated into three
characteristic fractions of different virulences by HPLC. The virulence of peak 3 fraction was the strongest and that of peak 1
fraction the weakest. Ten strains were analyzed by HPLC and applied to infect tomato tissue culture plantlets using leaf-cutting
method to further determine their virulence. The results showed that strong virulent strains formed only one characteristic
peak at the retention time of peak 3, which could make 100% of tissue culture plantlets die within nine days. If the strains
were separated into three characteristic peaks, the area ratio of peak 3 was increasing with the virulence of R. solanacearum.
Furthermore, twenty-five R. solanacearum strains with different virulent activities were analyzed by HPLC to validate the
feasibility of this method. The correlation between infection mortality of tomato tissue culture plantlets (x) and peak 3 area
ratio () was linear, with the regression equation of y = 0.9581x + 5.4984, and correlation coefficient = 0.986. The relationships
among chromatographic behaviors, virulence and EPSI contents of cell surface were further investigated and a positive
correlation was observed among them. Fig 3, Tab 6, Ref 15

Keywords Ralstonia solanacearum; virulence; high performance ion exchange chromatography; laser light scattering
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Fig. I HPLC spectrum of R. solanacearum detected by laser light scattering
instrument '
Peaks 1~3 are R. solanacearum
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Table 1 Mortality of tomato tissue culture plantlets infected with different peak fractions !

FEfh fFHAJZ Infection mortality of different days after inoculation (/%)

Sample D1 D2 D3 D4 D5 D6 D7 D8 D9
Peak 1 fraction 0 0 0 10 15 25 30 45 65
Peak 2 fraction 0 0 5 10 10 20 45 55 75
Peak 3 fraction 0 10 20 35 40 50 75 100 100
Control 0 0 0 0 0 0 0 0 0
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Fig. 2 HPLC spectra of different R. solanacearum strains
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Table 2 Area ratio of three chromatographic peaks of R.
solanacearum"

ik WAL 2L W3
Strain Peak 1 arearatio  Peak 2 area ratio Peak 3 area ratio
/%) /%) (/%)
GMI1000 0 0 100
S52# 0 0 100
54# 0 0 100
70# 0 0 100
56# 0.67 1.35 97.98
S1# 1.46 2.36 96.18
69# 37.36 27.59 35.05
100# 68.45 31.55 0
84+# 49.35 33.87 16.78
89# 78.83 7.16 14.01

1) Peak area ratio = each peak area / total peak areaX100%
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B, B ARIE AN SORR B 1, DAJCTEKAVEX IR, AR 2 H
HIELE10d, FHGITRRER (R3).

ghEA 2 R 2FNR 3B AT M

o 1 2Z (B A AH I LR B0 1A R P GMITT0001E 2118,

N AR LUE Y, 250 S5 50 B VR HR A 234K 10 35 il 4085 1
KRGE (x) HUEE3MAL (p) Z R R gL R, 1
975 & Ay = 0.9581x + 5.4984, M5 R Hr = 0.986, LI “F
ot T AR SO P A, D0 3T o %) T B AR X AR R
Hrp 8 S#AIS 7H TR AR (1 2 455 T B gL i 90 45 R 5 i AT AN
5, X RES R G DA S A B R et B B E AN YA G

FATAE AT W 5T R & B, 24 R R Y 1 RE B ARORE 9 x
105~9 x 1081}, F AT H AL (x) S @G IETm R (y) 2 8 S H
RIS 2, y = 0.0183% 105x, F15¢ Z % = 0.99 101,
I A BT T A TR, AR B 0 T R R B R Pk T
A, RS BN ) S0 9 5 R T
25 ENERIEITASEMABREASHXR

T PR AN R A B, TR, S ER R A R
W AR MR 1~44R , ARTE R R SE B, (A e 2 B B R AN
WL RN T I IENE R 1 A AE (EI3) . Padieae, Mshm ik £
BEEPS [E Al B 0 R BRI 2 —, FAh -~/ EEPST,
HiH 85% LITIE 25 19 . A5 B A 40 I 280 B IR AR 7R, (B 15%
FYEPS T £ 15 35 52 397 K 286 B 7 20 M = weg 0, DR 7 B s N
F 5 T A TR A0 A 3 1 EPS T T 1 Y 2 0 35 B (14 45 44

TR I 3 N [) 5007 5k 82 179 34 75 il 1R GMITT000 . 51# , 84#
(T E WLIE 2, B S ILE3) , T8 2R R Y Ak B, %
JHEFEE G2 e 2 (ELISATJTIE ) Kl 4m g R i 5B I EPS 1 %

R EHESEREEEHAEENARE

Table 3 Mortality of tomato tissue culture plantlets infected by R. solanacearum

s #FHKiZ Infection mortality of different days after inoculation (7/%)
Strain D1 D2 D3 D4 D5 D6 D7 D8 D9 D 10
GMI1000 0 333 56.7 73.3 96.7 100 100 100 100 100
52# 0 23.3 50.0 56.7 90.0 93.3 100 100 100 100
544 0 16.7 16.7 66.7 90.0 90.0 100 100 100 100
70# 0 0 33 36.7 70.0 73.3 96.7 100 100 100
56# 0 0 233 50.0 53.3 66.7 66.7 83.3 90.0 90.0
Sl 0 13.3 233 53.3 86.7 86.7 86.7 86.7 86.7 86.7
69# 0 0 0 20.0 50.0 66.7 66.7 66.7 66.7 66.7
1004 0 0 0 0 0 0 0 0 0 0
84# 0 0 0 0 0 0 0 0 0 0
89# 0 0 0 0 0 0 0 0 0 0
Control 0 0 0 0 0 0 0 0 0 0
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Table 4 Relation between infection mortality of tomato tissue
culture plantlets and chromatographic peak area ratio

a RS WAL Peak area ratio (/%)
P FkStrain Infection mortality U1 %2 %3
(/%) Peak 1 Peak2  Peak3
GMI1000 100 0 0 100
484 100 0 0 100
67# 100 0 0 100
75# 100 0 0 100
78# 100 0 0 100
79%# 100 0 0 100
81# 100 0 0 100
90# 100 0 0 100
Ol# 100 0 0 100
92# 100 0 0 100
93# 100 0 0 100
94# 100 0 0 100
95# 100 0 0 100
99# 100 0 0 100
102# 100 0 0 100
104# 100 0 0 100
T7# 100 0.35 0 99.65
86# 96.7 0 0 100
97# 96.7 0 0 100
49# 86.7 1.42 4.94 93.64
50# 83.3 4.07 1.48 94.45
98# 83.3 0.83 3.73 95.44
103# 66.7 29.14 3.61 67.25
S59# 0 71.51 26.28 2.20
*85¢# 63.3 10.87 6.39 82.74
*87# 16.7 10.98 1.58 87.44
AL Hii

Structure similar to capsule
P37k AR Anthony SRS (i (0 () S BE I (100050
Fig. 3 Micrograph of R. solanacearum using Anthony capsule staining
method (1000X)

RS GMII000. 51#. 84#EIHR MM REEPS | & BHILLE
Table 5 Comparison of EPS I contents on cell surface
WPk Strain GMI1000 SI# 84%
D, .. 0.992 0.704 0.283
R6 BRHESIHEM3 BIZIEHS HIREEPS | R BHLLER
Table 6 Comparison of EPS [ contents of three chromatographic
fractions of 51# strain

(G

i 1217y 24115} 34155
Chromatqgraphlc Peak 1 fraction ~ Peak 2 fraction ~ Peak 3 fraction
fraction
D5 um 0552 0.647 0.946
N \/\
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