
CHAPTER 4 

RESULTS 

4.1 ISOLATION, SCREENING AND SELECTION OF 

CHROMIUM-RESISTANT BACTERIA, PHJENOL- 

RESISTANT BACTERIA AND CHROMIUMPHENOL- 

RESISTANT BACTERIA 

4.1.1 CFIROMIUM, PHENOL AND CHROMIUMIPHENOL- 

RESISTANT BACTERIAL ISOLATES 

In four hundreds and ninety-five strains bacterial isolate, one 

hundred and fifty bacterial strains resisted to 600 pg/ml Cr in % strength 

NA medium were isolated. Resistances to 800, 1200, 1600, 2000 and 

2400 pg/ml Cr were found in 58, 24, 11.3, 4.7 and 2 percent; %, 

respectively. For phenol-resistant bacterial isolates, two hundred and 

twenty-five bacterial strains resisted to 600 pg/ml phenol; Ph, in ?4 

strength NA medium were isolated. Resistances to 800, 1200, 1600 and 

2000 pg.ml Ph were found in 48.5, 32.9, 17.3 and 1.3 %, respectively. 

None of them was resistant to 2400 pg/ml Ph. And chromium/phenol- 

resistant bacterial isolates, one hundred and twenty bacterial strains 

resisted to 300 pg/ml Cr and 300 pg/ml Ph; CP in % strength NA medium 

were isolated. Resistances to 400, 600, 800, 1000 and 1200 pg/ml CP 

were found in 37.5, 30, 19.2, 10.8 and 2.5 %, respectively, all of these 

resistant bacterial isolates as shown in Table 4.1, on page 65. Three Cr- 

resistant isolates, three Ph-resistant isolates and three CP-resistant isolates 

were selected, namely: CrR-2; CrR-14; CrR-15, PhR-26; PhR-33; PhR-64 

and CPR-4; CPR-16; CPR-17. From Table 4.2 on page 66-67, the first 



three bacterial strains were rod shape, gram-negative and identified as 

Escherichia sp., Pseudomonas sp. and Enterobacter sp., respectively, 

and they were isolated from soil collected from oil refinery and 

chromium ,plating. The second three bacterial strains were rod shape, 

gram-negative and identified as Klebsiella sp., Pseudomonas sp. and 

Escherichia sp., respectively, and they were isolated from soil collected 

from wood preserving, painting and chemical production. The last three 

bacterial strains were also rod shape, gram-negative and identified as 

Pseudomonas sp., Proteus sp. and Escherichia sp., respectively, and 

they were isolated from soil collected from oil refinery and metal plating. 

The colonial and cell characteristics of the nine selected 

bacterial isolates are shown in Figure 4.1-4.9, on page 68-76. 

4.1.2 STABILITY OF BACI%RIAL RESISTANCE 

The results of the stability of Cr resistance, Ph resistance and 

CP resistance of the nine selected bacterial isolates are briefly 

summarized in Table 4.3, on page 77. Cr-resistant and CP-resistant 

bacterial isolates were able to maintain the highest Cr and CP resistance, 

2400 and 1200 pg/ml, respectively, after, at least 18 times of subculturing 

in NA containing small amount of Cr and CP. But Ph-resistant bacterial 

isolates were able to maintain the highest Ph resistance (2000 pglml) 

after, at least 15 times of subculturing in NA containing small amount of ' 

Ph. 

































Table 4.5 Effect of pH and temperature on growth of the selected 

bacterial strains 
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4.2 EFFECTS OF PHENOL ON GROWTH RATE OF THE 

SELECTED BACTERIAL STRAINS 

The results on growth of the Cr-resistant, Ph-resistant and CP- 

resistant bacterial strains; CrR-15, PhR-26, PhR-33, PhR-64 and CPR-16, 

respectively, were shown in Table 4.6, on page 84. Comparing between 

growth on 0.85% normal saline and phosphate buffer, as control, with 

0.85% normal saline and phosphate buffer containing 300 pglml, as 

testing. It was found that growth of all test bacterial isolates in the 

medium containing 300 pdml (testing) was better than medium (control), 

was shown in Figure 4.12, on page 85. It is possible to say that, in the 

condition containing phenol, the selected bacterial strains in this study 

seems to use phenol as carbon and energy source. 

4.3 EFFICIENCY OF CHROMIUM DETOXIFICATION AND 

PHENOL DEGRADATION BY THE SELECTED 

BACTERIAL STRAINS 

4.3.1 INCUBATION PERIODS AND CONTAm TIME 

Incubation periods and contact time for growth on chromium 

detoxification and phenol degradation of the bacterial isolate; CPR-16 

were found to be 6-hr. and 15 min.; summarized briefly in Table 4.7, on 

page 86. The results indicated that the equilibrium was takenS&thin 6-hr., 

15 min. and prolonged exposure time did not increase Cr(VI) 

detoxification, Cr(III) production and phenol degradation from the 

solution. Efficiency of Cr(VI) detoxification, C m )  production and 

phenol degradation were 75.3, 0.3 and 92.7%, respectively., as shown in 

Figure 4.13 and Figure 4.14, on page 87 and 88. 
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