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ABSTRACT

Clostridium butyricum, Lactobacillus amylophillus, Lactobacillus amylovorus, Lactobacillus
acidophillus, AI-9 produced hydrogen and /or organic acids using glucose, lactose and starch at
the anaerobic culture conditions. Cl. butyricum NCIB 9576 evolved 1,700 ml H2/L-culture broth
and accumulated butyric acid, acetic acid, propionic acid and ethanol in its culture broth when
lactose was used as a carbon source during 24 hrs of fermentation. L. amylovorus ATCC 33620
accumulated lactic and acetic acids and some reducing sugars when starch was used as a carbon
source without hydrogen production. Instead of starch as a carbon source, L. amylovorus ATCC
33620 produced lactic acid from algal biomass during fermentation and the acid-heat or
freeze-thaw pretreatment of algal biomass accelerate the lactic acid fermentation.

ERII&80 : Biological hydrogen(:}E3}t% <4=4), Anaerobic bacteria(¥7]4 A7), Organic
acids(&7]4P), Lactic acid bacteria (2 4+7), Fermentation(’ZF)
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Fig. 1. Anaerobic fermentation patterns of Clostridium butyricum NCIB 9576 using glucose and lactose.
cultures were anaerobically grown in 1.3 ¢ reactor containing 1 ¢ of modified PYG
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Fig. 2 Effect of pH control on the glucose consumption and hydrogen gas production during the anaerobic
fermentation of Clostridium butyricum NCIB 9576. Cultures were anaerobically grown in 1.3 ¢ reactor
containing 1 # of modified PYG media containing 1% glucose as a carbon source and pH was

controlled to 5.5 (a) and 6.5 (b).
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Fig. 3. Hydrogen production from PYG media
containing 0.5% starch by Clostridium
butyricum NCIB 9576. -@- Cell concentration
Abs at 660 nm, -} pH -A- Total H; gas,
-v- Starch.
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Fig. 4. Production of organic acids and ethanol by

clostridium butyricum NCIB 9576 using 1%
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Fig. 5. Growth curves of lactic acid bacteria using
MRS media
2182: Lactobacillus acidophillus KCTC 2182,
3160: L. amylophillus KCTC 3160
3161: L. amylophillus KCTC 3161
3597. L. amylovorus KCTC 3597(ATCC 33620)
33621: L. amylovorus ATCC 33621
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Table 1. Lactic acid bacteria®] 2%t f-71%F A4

2 % glucose 2 % starch

2182 3160 3597 2182 3160 3697

Al la|l®Elal = |3 % |2 % 3] %

pH 095|345 597 354 |589| 354 |598| 3.87 [598| 398 [5.87| 3.95

Cell Conc. 0.35| 7.00 |0.30{ 7.38 [0.29] 6.84 [0.34| 598 [0.31| 548 {0.30| 5.12

lactate | O | 53 | 0| 50 | O 65 0 51 0] 43 |0 60

]
-3
7] acetate | 0 {5041 0 |5267| O 50.22 0 [2214| 0 12860 | O | 44.40
2t |propionate| 0 [21.17| 0 [21.70| 0 20.68 0 12029 0 |2312}| O | 4559
(mM) butyrate | 0 [1628| 0 [13.06| O 13.28 0 {1826 0 |1621| O | 13.30

2182: Lactobacillus acidophillus KCTC 2182,
3160: L. amylophillus KCTC 3160
3597 L. amylovorus KCTC 3597 (ATCC 33620)

Table 2. Chlamydomonas reinhardtii B}o] QP22 88 2+E M2 D lactic acid W& 23 §714F 44

A B C
10%) 5(%) 1%) 5(%) 1(%) 5(%)
AlF [ Aa] % (a5 A% (a5 [a] =
pH 6.26 |524 |664| 604 | 664 | 600 |652| 588 (634|601 {641| 6.1

starch(%) 005|003(054| 008 | 006 | 003 [035] 009 |005(0.03{035| 008

AX lactate | 0 |52.64] 0 [5221}| O 69.7 { 0 [7277] O | 698 0 | 70.08
Q

7]k acetate | O {133.0f 0 |13298] 0 |11465f O [132.87| 0 [1252] O | 13355
(mM)

butyrate; 0 1269| 0 |9166| O |5476 | 0 |6667; 0 |80.2| 0 | 9768

A. glucoseE H7FetA] 2% MRS B1%] 10 mlol centrifuge?t algac 0.1 2 0.5 g wet wi. cells& 21
lactic acid bacteria seed 5% & F 37C W%

B. glucoseE H713HA] 2> MRS HHZ] 10 mlofl centrifugedt algae 0.1 2 0.5 g wet wt.  cells® 9
2, 1.0 N HCIo] E=& H7} F 121 T 20%-2F autoclave@th 28] & actic bacteria® %
ato] maict. glucose ASE MRS W2 10mi o 5% seed 2% & 37T Wi

C. glucoseZ A718HA] %2 MRS ¥1A] 10 mlol centrifugedt algae 0.1 2 0.5 g wet wt. cellsE @3l

= &1

IAZE B9t W% 3 S5 ARICh R d Aol 5% lactic acid bacteria seed AF F 37CHIOE
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