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ABSTRACT : We studied on screening and isolation of dominant bacteria in the food waste fermentation process and on effective production
of VFAs by isolated bacteria. In the result of study, bacteria of twelve species were isolated by anaerobic medium. Among the 12 isolated
species including Escherichia coli, Clostridium formicoaceticum, C. butyricum, C. acetobutyricum. E. coli and Clostridium spp. were occu-
rred dominantly in the fermentation process and regarded as best VFAs producing bacteria.

Acetic acid are produced 287 mg/gTS(8,176 mg/L) by E. coli in concentration of 6x10° cells/gTS, 551 mg/gTS(15,715 mg/L) by Clostridium
Jormicoaceticum in concentration of 5x10* cells/gTS. Three times as much acetic acid were produced as blank. Butyric acid are produced
214 mg/gTS(6,106 mg/L) by C. butyricum in concentration of 2.5%10° cells/gTS and produced 254 mg/gTS(7,261 mg/L) by C. acetobutyricum
of concentration of 1.5x10° cells/gTS. Two times as much butyric acid were produced as blank.

Key Words : Food Wastes, Fermentation, VFA, Clostridium Formicoaceticum, Clostridium Butyricum
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Table 3. Composition of medium used for bacteria incubation

(gL)
Yeast | SF EC Clostridium
YE
Contents Medium |Broth SLM Broth Contents medium
Agar 20 20 15 20 Agar 20
Glucose 10 5 [Yeast extract] 4
Pancreatic
digest of 20 10 20 Alanine 3
casein
Neopeptone 5 Peptone 3
Malt extract 3 Cysteine 0.2
Yeast extract 3 10 MgSO4 0.05
Cysterin-HCI
. 0.5 0.5 0.5 FeSO 01
- H,0 0.5 €504 0.0
Potassuim
NasS - 9H,0| 0.5 0.5 0.5 0.5 | phosphate 5 mL
Fig. 1. Photograph of fermenter structure. buffer
Rezasurin - | 0.002 [0.002] 0.002 10.002| CaSO, 2.5 mL
Table 1. Operation conditions of food waste fermenter Sodi
- NaCl 5 5 um 2
Temp.(C) 35 thioglycollate
Reactor Volume(L) 5 K;HPO, 4 2.5 4 Rezasurin 0.002
Mixing Speed(RPM) 200 KH,PO4 1.5 1.5
Operation Time(days) 10 Bromcresol 0.032
NaOH Dosing Amount(g/gTS) 0.05 Purple '
NaNj3 0.5
Table 2. Characteristics of food waste Sodium_Iactate 10
MnSOq 0.005
Hems | TS(%) | VS(%) TCOD¢, | SCODe: | TN TP
(mg/Ly | (mg/L) | (mg/L) | (mg/L) Lactose 5
Food i
0% sz | 51| 59000 | 23629 | 1200 | 184 Bile sals 15
waste mixture
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Table 4. Inoculated concentration of bacteria
Reactor 1~10 11~20 21~30 31~40

ﬁscherichia Clostridium Clostridium) Clostridium

Bacteria Coli  |formicoaceticum| butyricum lacetobutyricum
0 9 0 0
2.0x10° 1.0x10° 5.0x10° 3.0x10?
1.0x10’ 5.0x10° 2.5%10° 1.5x10°
2.0x10 1.0x10° 5.0x10° 3.0x10°
Concentration| 1.0x10° 5.0x10° 2.5x10° 1.5x10*
(cells/gTS) | 2.0x10° 1.0x10° 5.0x10* 3.0x10*
6.0x10° 3.0x10* 1.5%10° 9.0x10*
1.0x10° 5.0x10° 2.5%10° 1.5x10°
1.6x10° 8.0x10* 4.0x10° 2.4x10°
2.0x10° 1.0x10° 5.0%10° 3.0x10°
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Fig. 2. The variations of VFAs concentration and pH.
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Fig. 3. The variations of TCOD, SCOD and the ratio of SCOD/
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Table 5. Identified bacteria species occurred dominantly in the
fermentation reator and their incubation medium

Isolation medium Microorganisms

EC Medium Escherichia coli

YEMEG agar Saccaromyces minuta

Clostridium butyricum
C. acetobutyricum
C. formicoaceticum
C. thermoaceticum

C. bifermentans

Clostridium Medium

C. propionicum

YESL Medium Propionibacterium arabinosum
Streptococcus feacalis
SF Broth Lactobacillus buchneri

Bifidobacterium sp.
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Fig. 5. The production of acetic acid by Escherichia coli
inoculation.
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stridium formicoaceticum inoculation.

Fig. 6= Clostridium fomicoaceticums &3l 2aAr|Z]
S olHENT RS AATE EAIG Aot oA
EAE E colis AEINRE W 2ol JEFS IVHA
o gAFo] E7sRTy. & C formicoaceticum®] 735
L AAFE TS(®) 7 5¥10° cellsZ HFatge 29 JUY
15,715 mg/L7AA] AA=QaL o] f4tst S 2a47]
TS(g) & 551 mgo] B4td Aol

g} 5x10* cells/gTS o4 AESEL B9 E coli
B A ol A ZAgo] eyt =G FE49 3
A28 Mg MAFTE SHEFE Aol FasR
3x10° cells/gTS o BEIHAEL Aol FL2e A=A
gath. ZRHoz FEFO FIUETE FEAY A4
#AaEa ofdESY] AAFE Bt ol S4E
717 & Aol 93l o]&5r] e C. formicoace-
ticumo) $HEA 7|14 & PHHOR A oeR &E5)
a] ol EA A EFAUAL o837 ECE BT

o] B E coliel ]3) oF 20 FE] ELF(S571S mgl)
o] AAFYET ol A& g C fomicoace-
tiecwmS F7+2 FESE FEAY A2 AqAHL 52
&9 ol EAE ANT F Qe THeEE A Fe 2

o},

342, FEIAIS] At
C. butyricum& P& g z7|4) JES ZH#E Fig. 73 2

LiotetA Z oA 2738 92, 2005 0¥



1020 AYgs - z3A -

o

o

BE - AT

o W& 39 e840 ol ESE ZH2) 3,008 mg/Lsh
5,019 mg/L7t QAR A9 FEF F/HEFE B
A3 ol ESte] Wido]l Frlete AFH 2= Yelhgth

C. butyricume TS g F 2.5¢10° cellss FE34S o
HEAT o ELRS FE 47 6,106 my/LT} 6,203 mg/L
A F7FRA A E2H 7] TS(p) B 214 mge) FE2t
o] WAHYY. et 2 o)) MFg JAEIAHE 9
#7139 A3 FVte 2A Gtk BT oA ENE
Zo] Hst] 1000 mg/L B F71E B ¥ §
g 2 Hlske] 28] ol Fo(tiR+: 3008 mg/L, C.
butyricum : 6,106 mg/L) A4 Z/18 2ot

C. acetobutyricumg PEF Z7)0] FE5tA ol EAT
FEAY % F7FE AR ATE Fig 8% 2ok 248
27 TS(2) G 1.5x10° cells® HEIREL o) L
7,261 mg/lL7AA] F7VstAA ol= FEH S E2d7)
TS(g) Z 254 mgd] 52430 338 Ao ozt 1 9
4 AEAAE W FEAY e A9 dojukA &tk
TS oM ELLS AlF FEFE S/MAE S8R 9t
o ARA o2 C bupricumd} C. acetobutyricum®] HE L
Wzl Hlgte] 2d) o] e} FEI E7HE /AR 53
C. acetobutyricum®] HFEL FE4 J4FE SFAANAT
HA Ag JEFTH AP BIAFE Table 67 Zo) B
499 A 2" Fol FEABACNA NaOH F]o]

2 e g ¢4 3% A79) vasty olMEA G R
gabe] Aol A 2~3u] 2 AAFE el

10000

HAcetic acig WButyric scid

8000

8000

4000

Conc. (CODmg/L)

2000

0
$ g ol o » o
S N & & Ny & N &
& & & & & & & ¢
S o X o Q- o oS o %
Clostridium butyricum conc.(cells/gTS)

Fig. 7. The production of butyric and acetic acid by Clostri-
dium butyricum inoculation.
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Table 6. VFAs production by optimum inoculation

Blank Optimum | Optimum
production | inoculation | production
(mg/L) (cell/gTS) (mg/L)

VFAs Microorgnisms

Acetic

i Escherichia coli | 5,019 6x10° 8,176
acid
Acetic Clostridium 5,019 5x10* 15,715

acid Jformicoaceticum

But}'/rlc Clostr{dtum 3,008 2.5%10° 6,106
acid butyricum

But).fnc Clostrzdnfm 3,008 15x10° 7,261
acid acetobutyricum

4 2 2

D 48287 §1% 2EFENA 2EE F8 A
Z£2 FEscherichia coli, Saccaromyces minuta, Clostridium bu-
tlricum, C. acetobutylricum, C. formicoaceticum, C. thermo-
aceticum, C. bifermentans, C. propionicum, Propionibacterium
arabinosum, Streptococcus feacalis, Lactobacillus buchneri,
Bifidobacterium sp. & 12%olQ2em E. coli, Clostridium
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