Kor. ] Appl. Microbiol. Biotechnol.
Vol. 23, No.6, 763-769 (1995)

Chitosan0f| 2|8t ZtetMd AT
oFH -

Effects of Chitosan on Cell Flocculation in Soybean Curd
Wastewater Treated by Photosynthetic Bacteria

Chun-Hyun Oh, Hong-Yon Cho' and Han-Chul Yang*

Department of Food Technology, Korea University, Seoul 136-701, Korea
'Department of Food and Biotechnology. Korea University, Chochiwon 339-700, Korea

Abstract — As a mean to recover photosynthetic bacterial(PSB) cells and its practical uses in food
industrial wastewater treatment, various biodegradable polyelectrolytes were first investigated for
flocculation of suspended colloids in the PSB treatment process of soybean curd wastewater. Anio-
nic polyelectrolytes such as sodium alginate and carrageenan were not effective but a cationic
polyelectrolyte chitosan isolated from Portunus trituberclatus showed very effective flocculation
activity. The concentration of chitosan, pH and temperature of wastewater for maximal flocculation
were 40 mg/l, pH 7 and room temperature, respectively. Test using deacetylated chitosan to various
degree showed higher flocculating activities in samples deacetylated over 75% and time for maxi-
mum flocculation was 40 min by stirring slowly under the above optimal conditions. Chitosan
was not only effective to flocculate cells but also removed COD and MLSS of the wastewater.
COD of 42% and MLSS of 87% were removed by addition of chitosan to the soybean curd waste-

water treated with PSB.
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Fig. 1. Flow chart of process for the treatment of soy-
bean curd wastewater by PSB.
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Table 1. Environmental factors of soybean curd waste-
water treatment by PSB

Factors Raw PSB PSB PSB

(g/D) waste-  reactor  reactor  settling
water No. 1 No. 2 tank
COD 3.24 0.92 0.73 045
MLSS 0.57 3.81 3.86 1.21
TVA 2.54 0.79 0.51 0.44
T-N 0.14 0.098 0.084 0.082
NH;-N 0.0069 NT* NT 0.0048
T-P 0.13 NT NT 0.0038
pH 4.2 7.1 7.3 74

*NT: Not tested
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Table 2. Effects of anionic polyelectrolytes and chitosan concentration on cell flocculation in soybean curd waste-
water at various pH

Poly- Concentration Flocculation activity (%)*
electrolytes (mg/l) pH
3 4 5 6 7 8 9

Sodium 30 84 .2 94 (—)** (—} 4.8 20 2.2
alginate o0 7.7 1.3 0.8 4.9 8.1 6.3 3.3
70 40.2 2.1 (.8 6.0 4.3 6.5 6.2
100 30.1 3.1 5.4 7.3 13.1 9.6 9.5
Carrageenan 30 73.3 19.2 3.6 2.7 1.8 2.2 3.8
50 41.2 7.0 4.6 55 1.7 4.2 6.0
70 35.6 0.9 7.6 10.2 8.2 6.7 9.6
100 26.4 (—) 15.5 (—) 12.8 9.2 10.5
Xanthan 30 39.2 3.7 2.5 6.5 3.1 3.5 {(—)
gum 50 57.2 8.5 4.6 8.0 5.8 7.2 7.3
70 69.0 9.1 7.9 11.9 8.3 7.2 83
100 72.5 10.1 10.0 18.5 10.4 11.6 125
Gum 30 4.8 (—) 1.4 7.0 56 4.1 3.5
arabic 50 9.5 (—) 2.6 5.8 7.3 4.7 4.2
70 6.5 0.5 7.0 11.2 12.8 6.9 6.8
100 6.3 (—) 6.0 6.3 7.9 7.9 8.8
CMC 30 0 0 (—) (—) (—) (—) 12.2
50 (—) 0.6 (—) (=) (—) (—) 14.1
70 (—) (—) (—) 4.5 (—) (—) 164
100 (—) (—) (—) 9. 8.0 (—) 17.8
Agar 30 (=) 5.2 9.8 8.8 12.0 9.8 79
50 7.8 16.2 15.0 14.2 17.8 15.9 13.0
70 (—) 13.2 18.0 16.7 21.1 19.8 16.3
100 {(—) 114 22.7 270 304 25.7 20.0
Chitosan 30 15.5 78.5 87.5 88.6 90.2 89.3 85.6
40 0 77.7 86.9 88.6 91.9 91.5 90.0
50 {(—) 73.8 86.3 87.3 88.6 88.6 88.8
60 (—) 58.5 80.0 86.7 88.0 88.6 88.8
100 (—) 54.6 60.0 63.3 76.0 86.3 844
250 (—) 24.6 29.4 316 36.7 24.6 30.3

*Flocculation activity was calculated as described under Materials and Methods.
*¥*(—) showed higher optical density than control (0 mg/l).
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Fig. 2. Combination effect of various anionic polyelect-
rolytes and chitosan on cell flocculation.

Symbols are Na-alginate (@—@), gum arabic (¥ -WV),
CMC (V- %), Agar (—-m), Xanthan gum (- 1) and
carrageenan (O —O).

Anionic polyelectrolytes were added to the soybean
curd wastewater (pH 7) treated by P5B at room tem-
perature in presense of 40 mg/l chitosan.
Absorbance was measured at 1 hr after addition of

the polyelectrolytes.
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Fig. 3. Effect of time of NaOH treatment on deacetyla-
tion degree of chitosan and flocculation activity in soy-
bean curd wastewater.

Deacetylation was carried out by treatment with 50%
NaOH at 120C -for various time.

Absorbance (@—@®) for flocculation activity was measu-
red at 1 hr after addition of chitosan composed with
the various deacetylation degree (H-R).
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Fig. 4. Removal effect of chitosan on COD and MLSS

in raw soybean curd wastewater.

The samples for measurement of COD (V—-V) and

MLSS (@ - @) are taken from supernatant of waste-
water after flocculation at pH 7 for 1 hr.
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