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Figure 2-1 Surimi process and wastewater diagram.
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(1) Reservoir, (2) Pump, (3) Feed inlet, (4) Valve, (5) Pressure gauges,

{6) Plate and frame membrane, (7} Retentate outlet, (8) Permeate outlet and (9) Permeate container

AT 222 LHUAINITZUIUNITNI BRI T VLD AT AT U LA THav 14

Figure 2-2 Flow diagram of cross-flow ultrafiltration set-up.
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Figure 2-3 Flow diagram of dead-end microfiltration set-up.
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Figure 2-4 Wastewater discharged from surimi production : (1) First wash water, (2) Second

wash water, (3) Third wash water and (4) Dewatering from screw press.
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Table 2-1  The physical and chemical properties of surimi wastewater in processing line.

Properties Waste 1 Waste 2 Waste 3 Waste 4
pH 6.87+0.05 7.10 £ 0.04 6.9010.04 6.81 £ 0.01
Salt (%) ND ND ND 0.34 £0.04
Soluble protein (mg/ml} 1.5710.19 1.0310.16 0.11 £0.03 5.531+0.26
Total solid {mg/L) 4201035 3.2010.43 1.14 £ 0.11 6.42 1 0.24
COD (mg/L) 7400 £ 390.51 61001 476.97 5200139686 96001 389.24
BOD (mg/L) 5750+ 589.49 3650+ 77621 3100 X 85440 7600 * 672.68

Waste 1 - Waste 4 : Sources of wastewater as illustrated in Figure 2-1

ND : Not detected
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Figure 2-5 SDS-PAGE pattern of surimi wastewater fraction : (1) Standard proteins,

(2) First wash water, (3) Second wash water, (4) Third wash water and

(5) Dewatering from screw press.
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Figure 2-6 Permeate flux during cross-flow ultrafiltration of surimi wastewater at 8+2 ;84
TMP 2.5 bars: (¢ ) Waste1/100 kDa, (m) Waste1/300 kDa, ( ) Waste4/100 kDa,
(x) Waste4/300 kDa
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Figure 2-7 Permeate flux during dead-end microfiltration of surimi wastewater at 842 °C,
TMP 2.0 bars: (¢) Wastel/l pm, () Waste1/0.45 um, (%) Waste1/0.22 pm,

(m) Wasted/1 um, (x) Waste4/0.45 pm, (®) Waste4/0.22 pim
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Table 2-2  Protein transmission during ultrafiltration and microfiltration of surimi wastewater.

Sample / Protein concentration (mg/ml)
MWCO or pore size of membrane Retentate Permeate
Waste 1 (UF 100 kDa) 1347+ 1.60 ND
Waste 1 (UF 300 kDa) 12.63 + 1.15 ND
Waste 4 (UF 100 kDa) 26.66 +0.81 ND
Waste 4 (UF 300 kDa) 26.38+0.95 ND
Waste 1 (MF 0.22 um) 7.46 +1.55 0.26 +0.05
Waste 1 (MF 0.45 um) 574+ 0.77 1.34 £0.05
Waste 1 (MF 1.0 pum) 4.81+0.18 1.86 +0.05
Waste 4 (MF 0.22 um) 8.09 + 0.60 0.16 £ 0.05
Waste 4 (MF 0.45 pm) 7.64 +0.40 1.27 £ 0.05
Waste 4 (MF 1.0 pm) 7.26 £+ 0.31 5.51 +£0.05

Waste 1 : First wash water and Waste 4 : Dewatering from screw press

ND : Not detected
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Figure 2-8 SDS-PAGE of surimi wastewater (Waste 1, Waste 4) : Retentate and permeate of
microfiltration with membrane pore size 1, 0.45 and 0.22 pm.
(a) Lane 1 : Waste 1, Lane2 : Retentate MF1, Lane 3 : Permeate MF1,
Lane St : Standard proteins, Lane 4 : Retentate MF0.45, Lane 5 : Permeate MF(.45,
Lane 6 : Retentate MF0.22 and Lane 7 : Permeate MF0.22
(b) Lane St : Standard proteins, Lane 1 : Retentate MF1, Lane 2 : Permeate MF1,
Lane 3 : Retentate MF0.45, Lane 4 : Permeate MF0.45, Lane 5 : Retentate MF0.22,
Lane 6 : Permeate MF0.22 and Lane 7 : Waste 4
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Waste 1 EM Waste 4
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Figure 2-9 Effect of ultrafiltration and microfiltration on chemical oxygen demand (COD) of

surimi wastewater.
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