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Utilization of Phthalic, Isophthalic, and Terephthalic Acids by Soil Bacteria

Seizi KOIWA
Tatsuo IGARASHI

Seven strains of soil bacteria have been isolated and identified, which are able to utilize phthalate,

isophthalate, or terephthalate as the sole source of carbon. Alcaligenes P3 grew well on phthalate, tere-

phthalate, and m- or p-hydroxybenzoates. Alcaligenes P12 and Corynebacterium P49 grew on phthalate

and p-hydroxybenzoate; the former organism was also able to grow on benzoate and m-hydroxybenzoate.

Arthrobacter TIP3 and TP2 grew well on isophthalate, terephthalate, and p-hydroxybenzoate; gentisic acid

was also a substrate for the latter organism. Corynebacterium [P4 grew on phthalate, isophthalate, and

p-hydroxybenzoate; the principal metabolites of phthalate identified were 3-hydroxyphthalic acid and

protocatechuic acid. Corynebacterium 1P5 grew well on isophthalate, but showed poor growth on m- and

p-hydroxybenzoates. A new pathway for the metabolism of phthalic acid has been proposed.
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Table 1 Utilization of carboxylic benzene and
phenolic compounds by strains isolated
.3)!\" . from phthalate medium

o,

Dried cells formed

Substrate ‘I __ (mg/100 m¢g) -
(1% | ps P12 | pag
Phthalic acid i 98 | 30 ‘ 111
Isophthalic acid P 0 ol o
Terephthalic acid P14 | o 0
Benzoic acid ' 0, 17%% 0
Salicylic acid 0 ( 0 0
m-Hydroxybenzoic acid L 114 | 16w 0
p-Hydroxybenzoic acid [ 135 J 12 15%*
2, 3-Dihydroxybenzoic acid ] 0 ( 0 0
2, 4-Dihydroxybenzoic acid I| 0 J 0 . 0
Protocatechuic acid [ gg4% 0 0
i Gentisic acid ! 81#* 0 / 0
.' Di-n-Butylphthalate 0 [ 3 0
Pyrocatechol | 0 0 0
Resorcinol 0 0 0
Hydroqurnone 0 0 0
Ei . *The concentration used was 0 5%
**The concentration used was 0 252

Table 3 Paper chromatography of the products
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Table 2 Utilization of carboxylic benzene and
phenolic compounds by strains isola-

ted from isophthalate or terephthalate

medium
T s Dried cells formed
Substrate l _ (mg/100 mg)
2 [Ipa ]IP4 {1P5|‘TP2
Phthalic acid Lo 1 o] o
Isophthalic acid 164 181 | 75 '161
Terephthalic acid 212 0 0 227

Benzoic acid [I TOFH gatr | goEx

Salicylic acid 0 0 0 0
m~Hydroxybenzoic acid iJ 69%# ¢ g gotk
p-Hydroxybenzoic acid 210 (186 | 31%* |214
2, 3-Dihydroxybenzoic acid | ¢ 0 0| o0
2, 4-Dihydroxybenzoic acid 0 0 0 0
Protocatechuic acid | 0 { 0 0 0
Gentisic acid |] 0 ' 0 | 0 |52«
Di-z~Butylphthalate [ 0 0 0 0
Pyrocatechol ) 0 0 0 ’ 0
Resorcinol | 0 0 0 j 0
Hydroquinone oo [ 0] o0

*The concentration used was 0, 5%

**The concentration used was 0. 259

Rf value of products

Strain Substrate —_— . T — =
Bromocresol-green | FeCI K3Fe (CN)e
P4 | Phthalic acid | 0.67v, 0.71, 0.785 0.39%, 0.71, 0.785. 0.88
P3 ! Terephthalic acid 0.41, 0.75 | 0.40, 0.80V
P3| | — | 071, 0.79%
TP2 ( ; — ' 0.71
p3 | Isophthalic acid ; 0.70, 0.78%, 0.81 [ 0.31V, 0.41V, 0.59, 0.78
TP2 } | 0.69%, 0.78 0.62, 0.78%
3 ; strong, W ; weak
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Fig. 1 Infrared absorption spectrum
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Fig. 2 Infrared absorption spectrum of

product B
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Fig. 3 Mass spectrum of product B
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Fig. 4 Proposed metaboljc pathway of phthalic
acid by Corynebacterium P4
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