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Isolation and Charaterization of the Enterococcus sp. RKY1 for Biosynthesis of Succinic Acid.
Ryu, Hwa-Won*, Jong-Sun Yun', and Kui-Hyun Kang’. *Department of Biochemical Engineering.
'Department of Chemical Technology, *Department of Chemical Engineering, Chonnam
National University, Kwangju 8600-757, Koreq — Succinic acid, valuable C,-dicarboxylic acid as a renew-
able alternative feedstock, is currently produced commercially by the petrochemical process, but extensive
efforts have been devoted to establish the biological process for mass production of succinic acid. In this
study, the bioconversion of fumaric acid to succinic acid was investigated. We isolated an Enterococcus
sp. RKY1 KCTC 8890P, facultative bacterium, capable of the bioconversion of fumaric acid to suc-
cinic acid very rapidly and efficiently. At batch fermentation, the amount of succinic acid production
increased with increase in initial fumaric acid from 40 to 100 g/L. With fumaric acid of 70 g/L, the av-
erage specific and volumetric production rate, molar yield were reached up to 0.64 g/g - h, 4.87g/L - h,
and 96.5%, respectively. Maximum concentration of succinic acid of 88.9 g/lL was achieved with molar
yield of 89% with fumaric acid of 100 g/LL in less than 20 hours.
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Table 1. Morphorogical and physiological characteristics of
isolated Enterococcus sp. RKY1 KCTC 8890P.

1. Morphology
Gram positive
Cocci (spherical to ovoid shape)
Present in pairs and short chains
Colonies on solid media smooth, white
2. Oxygen response for growth
Aerobic growth
Anaerobic growth
3. Cellular fatty acids
Cis:1 WIc/wl2t/wTc 43.94%
Cie:1 W7c/c15:0 iso 20H 13.42%
Cis:0 cyclo w8c 15.26%
Cis:0 21.25%, C14:0 6.13%
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Fig. 1. Effect of glucose as an electron denor on the bioconv-
ersion of fumaric acid to succinic acid and cell growth by
Enterococcus sp. RKY1 KCTC 8890P.
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Fig. 2. Effect of fumaric acid as an electron acceptor on the
bioconversion of fumaric acid to succinic acid and cell
growth by Enterococcus sp. RKY1 KCTC 8890P.
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Table 2. Effect of nitrogen sources on the bioconversion of fumarate to succinate by Enterococcus sp. RKY1 KCTC 8890P.*
Nitrogen source [15 g/L]  Succinate [g/L] Lactate [g/l.] Cell growth [O.D.s) Residual glucose  Residual fumarate

Corn steep liquor 21 5.7 0.85 11.7 24.6
Bacto-peptone 44 55 1.97 123 231
Polypeptone 4.4 6.4 2.18 72 214
Yeast extract 20.6 6.3 3n 31 6.4

*Cultivation was carried out for 18 hours at 38 with aluminium-capped 20 ml serum bottle.
*Medium : glucose 15 g/L, fumarate 30 g/L, yeast extract 15 g/L, K,HPO, 1 g/L, NaCl 1 g/L, MgCl, - 7TH,0 0.2 g/L.
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Fig. 3. Effect of yeast extract as a nitrogen source on the Fig. 4. Effect of K,HPO, as a phosphate source on the bio-
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growth by Enterococcus sp. RKY1 KCTC 8890P. by Enterococcus sp. RKY1 KCTC 8890P.

Table 3. Effect of TCA cycle acids on the bioconversion of fumarate to succinate by Enterococcus sp. RKY1 KCTC 8890P.*
Organic acid [5 g/L] Succinate [g/L] Lactate** [g/L] Formate** [g/L] Cell growth [O.D.] Residual fumarate

Pyruvate 21.0 6.9 0.2 4.10 125
Acetate 20.0 7.2 0 3.97 13.8
Lactate 221 6.7 0.2 3.66 10.7
Propionate 11.6 8.9 0 2.96 183
Formate 18.9 6.4 0 2.97 12.8

*Cultivation was carried out for 18 hours at 38C with aluminium-capped 20ml serum bottle.
*Medium : glucose 15 g/L, fumarate 30 g/L, yeast extract 15 g/L., K,HPO, 1 g/L, NaCl 1g/L, MgCl, - 7H,0 0.2 g/L
**Concentration of organic acid produced.
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Table 4. Effect of fumarate concentration as an electron acceptor on the bioconversion of fumarate to succinate by En-

terococcus sp. RKY1 KCTC 8890P

Initial fumarate Fermentation Succinate Cell growth Molar yield VP* Sp**
(g/L] time (h] (g/L] (O-D-seo] (%] (gL - h] (e/g - b
40 10 375 6.8 92.8 3.75 0.55
70 14 68.1 15 96.5 4.87 0.64
100 20 88.9 7.8 87.8 4.45 0.57

*VP: Average volumetric production rate [g-succinate/L - hr], **SP: Average specific production rate [g-succinate/g-cells - hr]
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Fig. 5. Time course of the bioconversion of fumaric acid to
succinic acid during a fermentor culture of Enterococcus sp.
RKY1 KCTC 8890P.
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