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The hydrogen production using immobilized cellsl was conducted using fruit wastewaters at various culture conditions. Three
kinds of fruit wastewaters, melon, watermelon and pear were used. Sodium alginate was used as immobilization material.
Among them, concentration of reducing sugar which was one of the main components in fruit was the highest at
watermelon wastewater, and also hydrogen production was the highest as 2319.2 mLj/L in it. Although hydrogen production
was not much changed according to sodium alginate concentration, its production was the most at 3% (w/v). As bead size
as small, hydrogen production was higher. With inspection of interior, it confirmed that the cell grew well in bead. But the
addition of amino acids using as agent for metabolite production had almost no affected on hydrogen productivity. The
effective range of FeSO, addition on hydrogen production were up to 1.2 g/L, and above the concentration, it inhibited the

productivity. Organic acids produced during watermelon fermentation were mainly lactic acid, butyric acid, abd acetic acid;
and a little of propionic acid.
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Figure 1. Hydrogen production from melon, watermelon and pear
wastewater by immobilized cell with 2% (w/v) sodium alginate and 3
mm bead.
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Table 1. Composition of various organic wastewater

Melon ‘Watermelon
Item wastewater wastewater LT Wastewater

Reducing 41,981 43,512 39213
sugar(mg/L)
Starch(mg/L) 0 0 0
BOD(mg/L) 42,391 46,074 40,522
COD(mg/L) 54,902 57,472 52,273
TS(mg/L) 69,457 63,373 66,675
SS(mg/L) 6,982 7,936 7,843
VS(mg/L) 50,413 52,264 47,858
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Figure 2. Effect of sodium alginate concentration on hydrogen
production from watermelon wastewater by immobilized cell with 3
mm bead.

HEsT U 37|19 g

FoNE AT AR dirRoz g ojiy
21 sodium alginateE AMESIHTH Hl=9 AAL A}
© alginated] Fxo] wel JFS BE o LA 9
th(13, 14). Sodium alginateZ 1~4% (w/v)& FEWHYZ
ASAIZIEA A42He FAaAtE 2AEYY. o Aw,
Fig. 20149} o] 3% (wv)ollAd 7t =& RS B
oy Ao RE FatEd A Aole fldiHh o

Ao AHET FEF A FAAAM =AW 13

i

b

dhez st s Ay AA7E oz sith

B Ao A AREEE 39% (w/v) sodium alginater o] %)
RIOH Aspergillus niger(17)9] AA @A sE9 (A
ko2 A3 e 3% (w/v)9 sodium alginate® A EE 1
gsteto] ALg-EAT

1Az vz Av|d mE FAALME A7 9
FAE7] needled] H7ES €Eldtd 2~5 mm 2719 HE=E
AZAAT. Fig 3004 i voh o] $AMAFE vI=
o 277 A4 FEUT Aoz vetoy AgHo
2e 2 2f7t ok 188 kA wEe] A7), F



450

T, XA Fol ANSEd 4TS &

Agt 2o Fad wYAAR F = duh HZAFA
3% (w/v) sodium alginate®] FEolAX = 2 mm ©]3}9] v
b A BAEHA ¥ oERe] YA tE HFe 2
mme) ¥ =7k A& Qe

—

e 8 B ¢

Hydrogen production (mL/L)

g

o

T T

2 3 4 5

Bead size (mm)
Figure 3. Effect of bead size on hydrogen production from
watermelon wastewater by immobilized cell with 3% (w/v) sodium
alginate.

Figure 4. Scanmng electron microscopy of immobilized Enterobacter
cloacae YJ-1 ((a) Internal surface before fermentation. (b) Internal
surface after fermentation).

H[= Ljo] A&
Fig. 4@< 2H # sodium algmate«] H] )3
ed AE7F s "olHAM nEA EXHJYE
s STk Fig. 4b)= L& -?— 3|
WEE #38 A3 Axs A
[e]

™ NS THOA FT2MA

T HAo2HE oA Aol 1A zHY 3%
(w/v) sodium alginate®} 2 mme] H|=E o]&
¥ fEAEe] wWEA g2 F2aPas 2AEA T
Fig. 5914 He npel Zo] 148 MIEAA Fa
WA FES ARSIl % 25054 mLLo|IT. o] 14
3t MES FEMERT F47) L) E713) o g ER
AZE 2#ddE A FAAMA Qe THA ¢
o a2y 7129 257 22 AAY 38 52
o AAHE WARE g8 WeE WEBAl ofn
W 3] aRe dEoz AF Ao 4

Korean J. Biotechnol. Bioeng., Vol. 20, No. 6

13 AEE AF S g PR 3o WA
2o 840 A&Hoz fAYEE YUArg FUE
g 4 ok
£3 148 Azde vNEY vE7 Agz 2 5
Atte AH= 3lem scale-upAl EZ%"%A &g 9l
N 143 240 BF Be A7 AW H o]k,
3000
-@- Immobilized cell
—- Free cell

. 2500 1

—J

3

E 2000 4

c

0

°

g 1500 4

<]

a

S 1000 4

o}

<]

2

T 5001

0 T - T T T
0 20 40 60 80 100 120

Time (hr)
Figure 5. Comparisons of hydrogen production from watermelon
wastewater by immobilized cell and free cell.
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watermelon wastewater by immobilized cell.
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Figure 7. Effect of various FeSO, concentration on hydrogen
production from watermelon wastewater by immobilized cell.
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Figure 8. Organic acid concentration after fermentation of watermelon
wastewater by immobilized cell.
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