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Effect of Cultural Condition on Fatty Acid Composition
of Ralstonia solanacearum

ZHU Yu-Jing SU Ming-Xing HUANG Su-Fang WANG Qiu-Hong LIU Bo"

(Agricultural Bioresource Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350003, China)

Abstract: Fatty acids of Ralstonia solanacearum cultured under different temperatures, times, pH values
and cultural media were detected by using gas chromatography (GC) method. Rs-J.1.4-010704-01v, a viru-
lent strain of R. solanacearum isolated from ginger was chosen for the experiment. The results showed that
the kind of fatty acid of Rs-J.1.4-010704-01v fluctuated from 14 to 33. The contents of its three plentiful
fatty acids, C16:107¢/C15:0 ISO 20H, C16:0 and C18:1w7c (with retain times of 10.644, 10.950 and
14.177 min, respectively), also varied in a range of 55.66% to 75.69%. The diversification of the bacterium’s
fatty acids at various cultural conditions was clustered into four groups by cluster analysis, according to the
kinds and percentage contents of the fatty acids detected. The pathogenicities of Rs-J.1.4-010704-01v under
20°C and 25°C were deduced to be mid-virulent, with C16:0 less than C16:1®7¢/C15:0 ISO 20H. The bac-
terium showed as a virulent strain under the other cultural conditions including 30°C~40°C, 24 h~96 h, pH
5~9 and four cultural media (LB NA TTC and TSB), with C16:0 more than C16:107¢/C15:0 ISO 20H.
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However, the difference between C16:0 and C16:107¢/C15:0 ISO 20H raised significantly from 2.35 to
13.23 under 40°C and 48 h~96 h. Meanwhile, the kind of fatty acid increased more than 30 as the cultural
time increased. It was concluded that temperature and cultural time had more significant effects on the fatty
acid composition of R. solanacearum than pH value and cultural medium.

Keywords: Ralstonia solanacearum, Fatty acid, Cultural condition
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Fig. 1 Fatty acid gas chromatogram of Ralstonia solanacearum Rs-J.1.4-010704-01v
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Note: Abscissa represents analyzing time of chromatogram and ordinate shows height of chromatogram peak; the first peak is solvent peak.
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x1 EBENEHERKE Rs-J.1.4-010704-01v BE A B4 A 2%

Table 1 Effects of temperature on the fatty acids of Ralstonia solanacearum Rs-J.1.4-010704-01v

(°C) Average percentage of plentiful fatty acid (%)
Temperature Average kind of fatty acid C16:107¢/C15:0 ISO 20H C16:0 C18:1a7c
20 17.67+1.53 b 30.30+0.67 a 23.44+0.54 ¢ 23.28+1.15a
25 22.00+2.54 ab 27.66+2.04 ab 24.19+1.33 be 22.510.50 ab
30 21.67+6.43 ab 25.7240.76 b 27.6542.92 b 17.753.57 ¢
35 29.33+0.58 a 26.45+1.36 ab 26.91+1.44 be 18.52+1.65 be
40 21.33+2.08 ab 19.63+4.16 ¢ 35.59+2.88 a 12.12+3.14 d
3 , (P<0.05),

Note: The data are means of three replicates. Data followed with same letters within the same volume are not significantly different at P<0.05
by DMRT.
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Table 2 Effects of cultural time on the fatty acids of Ralstonia solanacearum Rs-J.1.4-010704-01v

(h) Average percentage of plentiful fatty acid (%)
Cultural time Average kind of fatty acid C16:107¢/C15:0 ISO 20H C16:0 Cl8:1o7c
24 14.67+0.58 ¢ 26.93£0.56 a 27.75£1.03 b 13.85+0.52 a
48 21.67+4.04 b 21.14£2.02 b 31.64+0.17 a 11.54+1.77 b
72 28.33+2.31 a 16.73+0.43 ¢ 31.79+0.11 a 7.14+0.46 ¢
96 33.33+4.04 a 19.30+0.65 b 28.77+£0.72 b 7.60+0.35 ¢
3 (P<0.05),

Note: The data are means of three replicates. Data followed with same letters within the same volume are not significantly different at P<0.05

by DMRT.
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Table 3 Effects of pH value on the fatty acids of Ralstonia solanacearum Rs-J.1.4-010704-01v

pH Average percentage of plentiful fatty acid (%)
pH value Average kind of fatty acid C16:107¢/C15:0 ISO 20H C16:0 Cl8:1o7c
5 19.33+3.21 a 23.92+125a 28.2440.41 b 16.9240.73 a
6 26.33+ 4.04 a 24.98+ 0.56 a 28.71£0.19 b 16.00+£0.52 a
7 26.67+4.51 a 25.82+0.56 a 29.90+0.41 a 14.51£0.13 b
8 26.33+11.02 a 24.89+2.35a 30.52+0.64 a 12.18+1.02 ¢
9 26.00+ 4.58 a 26.19+1.27 a 27.99+0.21 b 10.94+0.10 d
3 , (P<0.05),

Note: The data are means of three replicates. Data followed with same letters within the same volume are not significantly different at P<0.05
by DMRT.

R4 BEFEMENFHERKE Rs-J.1.4-010704-01v A5 i B2 B4 22 M

Table 4 Effects of cultural media on the fatty acids of Ralstonia solanacearum Rs-J.1.4-010704-01v

Average percentage of plentiful fatty acid (%)

Cultural media Average kind of fatty acid C16:107¢/C15:0 ISO 20H C16:0 Cl8:107c
LB 26.33£2.29 a 24.18+£1.26 b 24.75+0.64 be 16.18+2.43 ab
NA 25.3343.79 a 22.90+1.01 b 29.0443.07 a 13.90+0.99 b
TTC 24.0042.65 a 22.84+0.42 b 24.26x1.11 ¢ 18.62+1.13 a
TSB 24.67+4.04 a 26.80+0.76 a 27.85+0.34 ab 16.00+0.16 ab
3 s (P<0.05),

Note: The data are means of three replicates. Data followed with same letters within the same volume are not significantly different at P<0.05
by DMRT.
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Fig. 3 Representative fatty acid chromatogram of the clustered groups of Ralstonia solanacearum
under different cultural conditions
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Table 5 Characteristic of fatty acids of the four groups

C16:107¢/C15:0 ISO
20H (%)
Difference between C16:0 and

C16:0
Average percentage of plentiful fatty acid (%) (%)

Total percentage of

oy Average kind of

fatty acid ClOLOTI™ €160 CI8107c  plentiful fatty acid ~ Cl6:107/C15:0 10 20H
I 19.84 28.98 23.82 22.90 75.69 -5.16
1I 24.22 25.29 27.64 15.45 68.38 2.35
11T 21.50 20.39 33.62 11.83 65.83 13.23
v 30.83 18.02 30.28 7.37 55.67 12.26
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3 MNEHWR 4 ;
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Fig. 4 Representative fatty acid chromatograms of the
clustered groups of forty Ralstonia solanacearum (Wang et
al. 2007)
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