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The optimum fermentation conditions of Propionibacterium acidipropionici were determined for the maximum production of
organic acids. Three strains of P. acidipropionici, ATCC 25562, 4875, 4965 were selected to test the productivity of organic
acids in the batch fermentation. Nutrients and environmental conditions on cell growth were defined by series of experiments,
and the optimum amounts of peptone, yeast extract were determined to be 1.5% (w/v), 0.75% (w/v), respectively. The yields
and productivity were highest at pH 6 among the ranges of 5.0~7.5, and ATCC 4965 was determined to be the best strain
compared to the others by getting total productivity of 0.29 g total acids/L/h. Approximately 1.60~2.34 moles of propionic
acid and 0.74~1.05 moles of acetic acid were produced from 1.5 moles of glucose.
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Table 1. Fermentation conditions

Factor Content,% (w/v)
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Figure 1. Organic acids production by variation of peptone content using P. acidipropionici ATCC 25562 (37°C, pH 7.0, glucose 30 g/L).
Toa, Total organic acids; HLa, Lactic acid; HAc, Acetic acid; HPr, Propionic acid
(a) 70 hours of fermentation; (b) 170 hours of fermentation
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Figure 2. Organic acid production by variation of yeast extract using P .acidipropionici ATCC 25562 (37°C, pH 7.0, glucose 30 g/L).
Toa, Total organic acids; HLa, Lactic acid; HAc, Acetic acid; HPr, Propionic acid
(a) 100 hours of fermentation; (b) 210 hours of fermentation
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Figure 3. Organic acid production by pH variation using P. acidipropionici ATCC 25562 (37T, glucose 30 g/L).
Toa, Total organic acids; HLa, Lactic acid; HAc, Acetic acid; HPr, Propionic acid
(a) 90 hours of fermentation; (b) 200 hours of fermentation
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Figure 4. Batch fermentation of P. acidipropionici ATCC 25562 (37°C, pH 6).
Toa, Total organic acids; HLa, Lactic acid; HAc, Acetic acid; HPr, Propionic acid
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Figure 5. Batch fermentation of P. acidipropionici ATCC 4875 (30°C, pH 6).
Toa, Total organic acids; HLa, Lactic acid; HAc, Acetic acid; HPr, Propionic acid
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Figure 6. Batch fermentation of P. acidipropionici ATCC 4965. (30C, pH 6)
Toa, Total organic acids; HLa, Lactic acid; HAc, Acetic acid; HPr, Propionic acid
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Table 2. Performance comparison in batch fermentation

Korean J. Biotechnol. Bioeng., Vol. 19, No. 6

Strain(P. acidipropionici)

ATCC 25562 ATCC 4875 ATCC 4965
pH 6 7 6 7 6 7
Glucose(g/L) 30 30 30 30 30 30
Maximum cell yield(g drycell/g glucose) 0.10 0.06 0.12 0.05 0.26 0.09
Propionic acid 197 17.95 17.15 15.09 17.39 13.24
Acids conc. Acetic acid 6.4 5.9 493 7.04 5.05 6.07
(gL
Lactic acid 22 1.18 0 0 0 0
Total acid production 283 25.03 22.08 22.13 22.44 1931
Product yield(g total acid/g sugar) 0.94 0.83 0.74 0.74 0.75 0.64
Maximum productivity(g total acid/L/h) 0.13 0.11 0.28 022 029 0.26
AT YY2 o)TAGFiE 6. ATIE QAU 78 g BE) Qo] ol @ o BHE Al o)FeiAA Bk ol
drycel/LE Hthol] o= 1 e #71E gel wls s B4 vlud Ag Aoy HA ’“15“1] N oz
ot W 4% Aog vkt BE7 IPHE Fd 7HA WeEd o dEE ¢ o A& =9 79 84
2091 527} 855 B ASE nok @F A 4 2d WA2 AP I % AL de A4 2
HEE 2 B2 SE2 Avdol 243 Teuegos  © 2489 Ao 5o wAY 4+ ov, E8 pHusE

AgEE Aoz B EE?& A 9 ZEvedle] HF
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223 379 hARYS AWBY B 27197
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A #EAHAD T pH 6004 TFhe S M
@] B Az ATCC 25562 737} 094 g total acids/g

FEL VM FAW HEd ARHE Az
o] 220A]7F o]A}C. & ATCC 4875, ATCC 4965 3ol H]
3 OiAb £=71 26 o] o] R4 A4S zEE
B o §8&0] 433 dojdE ¢ F AUk ATCC 4965,
ATCC 4875 dFdAe AAMAde]l Zzh 029 g total
acids/L/h, 0.28 g total acids/L/h=A4] ATCC 4965 FF7}
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ol2xog E ud H7]AF uvlE o= EMP (Embden-
Meyerhoff-Parnas) 4 2%8 1838 2] (DI} Zo] 1589
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247 1 29 2485 A4 1 9 CO¢ H07F 44
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228 A4 A BF3e gAEEYE AYE7) i AA)

sugar®Z 1 7|4t

l

24 Hz 4 A 23
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HMP (Hexose Monophosphate) 733-4 MYe AAZH &
of d%& vlAA Hedl, Papoutsakis F(9)2 P
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= ALEd B3k vk ik

2 (298] 2ty z2u22e) FEYE AFE FIY
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Stoichiometric Equation

1.5C,H,0; — 2CH,CH,COOH+ CH,COOH
+ COy+ HyO+ biomass (1)

1.5CsH ,05—aCH,CH,COOH+ bCH,COOH+ biomass
)]

Table 3. Stoichiometric coefficients of strain P. acidipropionici

strain
pH ATCC 25562 ATCC 4875 ATCC 4965
a b a b a b
6 2.34 0.98 2.08 0.74 2.11 0.75
7 2.18 0.88 1.90 1.05 1.60 0.90
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