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Abstract: Adipic acid is a six-carbon dicarboxylic acid, mainly for the production of polymers such as nylon, chemical
fiber and engineering plastics. Its annual demand is close to 3 million tons worldwide. Currently, the industrial production
of adipic acid is based on the oxidation of aromatics from non-renewable petroleum resources by chemo-catalytic
processes. It is heavily polluted and unsustainable, and the possible alternative method for adipic acid production should be
developed. In the past years, with the development of synthetic biology and metabolic engineering, green and clean
biotechnological methods for adipic acid production attracted more attention. In this study, the research advances of adipic
acid and its precursor production are reviewed, followed by addressing the perspective of the possible new pathways for
adipic acid production.
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Table 1 Summary of microorganisms for conversing the aromatic compound to cis,cis-muconic acid

Chemicals Microorganisms References
Acenaphthylene Stenotrophomonas sp. RMSK [9]
Aniline Candida methanosorbosa BP-6 [10]
Benzoic acid Alcaligenes eutrophus ATCC17697 [11]

Arthrobacter sp. T8628 [12]
Pseudomonas putida BM104 [13]
Sphingobacterium sp. GCG [14-15]
Benzyl alcohol Gordonia sp. strain MTCC 4818 [16]
Catechol P. putida KT2440-JD1 [17]
Chrysene Pseudoxanthomonas sp. PNK-04 [18]
Diethyl hexyl benzoate Rhodococcus rhodochrous ATCC13808 [19]
Mandelate P. aeruginosa 132/278 [20]
Phenol Candida albicans TL3 [8]
Phanerochaete chrysosporium 809 [21]
Toluene Pseudomonas sp. ATCC31916 [22]
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Fig.1 Biosynthesis pathway of cis,cis-muconic acid. Aromatic compounds can be conversed into Cis,CiS-muconic
acid. aroZ: 3-dehydroshikimate dehydratase; aroY: protocatechuate decarboxylase; catA: catechol 1,2-dioxygenase;
aroE: shikimate dehydrogenase; ADO: anthranilate 1,2-dioxygenase.
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Fig.2 Pathway from cyclohexanol to adipic acid®. ChnA: cyclohexanol dehydrogenase; ChnB: cyclohexanone

monooxygenase; ChnC: acetyl-hydrolase; ChnD: alcohol dehydrogenase; ChnE: aldehyde dehydrogenase.
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Fig.3 Adipic acid biosynthetic pathway via ® oxidation®.
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Fig.4 Biosynthetic pathway of adipic acid from
o-ketoadipic acid™. HgdH: (R)-2-hydroxyglutarate
dehydrogenase; GctAB: glutaconate CoA-transferase;
HgdAB:  (R)-2-hydroxyglutaryl-CoA  dehydratase;
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