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Effects of Flow Rate of Feed Kanjang and Volume Reduction Ratio of
Retentate on the Permeate Flux and Rejection of Microbes Cells and
Components in Kanjang during Ultrafiltration Operations
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Ultrafiltration (UF) tests performed on traditional soy sauce (kanjang) using UF flat membrane test cell unit with
thin film laminar flow similar to the spiral type membrane module in batch operations revealed reduction in
permeate flux is proportional to the logarithm values of volume reduction ratio of the retentate kanjang at
different feed rate of kanjang. Feed rate of 1.5 L/min was found to be adequate for long-term UF operation of
kanjang using the test unit attached with MW cut-off size of 200,000 dalton polyoleffin plastic membrane in
batch operation with the least concentration polarization. The higher the feed rate of kanjang, the lower the
permeability of total nitrogen and NaCl, resnlting in lower optical density at 500 nm and lower permeability of
minerals such as Cu, Mn, and Mg. Microbial cells were completely rejected regardless of the feed rate, whereas
most free amino acids were not.
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Fig. 1. Schematic diagram of ultrafiltration test of kanjang by
batch process.
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Fig. 2. Changes in the flux and volume of permeate during
ultrafiltration of kanjang by batch process.

@: Flux at 2.0 L/min, 0.45 MPa feeding rate and pressure, ll: Flux
at 1.5 L/min, 0.3 MPa feeding rate and pressure, A : Flux at 1.0 L/
min, 0.15 MPa feeding rate and pressure, O: Total permeate
volume (mL) at 2.0 L/min, 0.45 MPa feeding rate and pressure, [1:
Total permeate volume (mL) at 1.5 L/min, 0.3 MPa feeding rate
and pressure, A\: Total permeate volume (mL) at 1.0 L/min, 0.15
MPa feeding rate and pressure.
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Fig. 3. Effects of feeding rate of kanjang on the flux and volume

reduction ratio during ultrafiltration of kanjang by batch
process.

@: Flux at 2.0 L/min, 0.45 MPa feeding rate and pressure, ll: Flux
at 1.5 L/min, 0.3 MPa feeding rate and pressure, A: Flux at 1.0 L/
min, 0.15 MPa feeding rate and pressure.
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Table 1. Changes of the chemical compositions and viable cell counts of aerobic bacteria in raw, permeate and retentate kanjang

during ultrafiltration at different feeding rate of raw kanjang by batch process

(unit: %)

Feeding rate and pressure

2.0 L/min, 0.45 MPa

1.5 L/min, 0.3 MPa 1.0 L/min, 0.15 MPa

K" PK? RK? PK RK PK RK
Moisture 74.90 75.63 71.45 7532 71.98 75.53 72.59
TN? %) 1.06 1.03 1.23 1.04 1.20 1.06 1.14

(4

NaCl 19.58 18.56 20.02 19.43 19.58 19.33 19.14
Lactic acid 0.681 0.729 0.763 0.723 0.738 0.726 0.740
pH 5.09 5.11 517 5.11 5.17 5.08 5.15
Aerobic bacteria (CFU/mL)  1.2X10° n.d? 8.0X10° n.d 6.5X10° n.d 46X10°
oD’ 229 1.50 5.31 1.59 4.65 1.85 4.16
T (%) 0.7 5.6 - 4.6 - 2.9 -

YRaw kanjang, “Permeate kanjang, YRetentate kanjang.
YTN: Total nitrogen, >OD: Optical density at 500 nm.
on. d.: not detected.
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Table 2. Changes in the free amino acid content of raw, permeate and retentate kanjang during ultrafiltration of kanjang at different

feeding rate of raw kanjang by batch process

(anit: mg%)

Feeding rate and pressure

2.0 L/min, 0.45 MPa

1.5 L/min, 0.3 MPa 1.0 L/min, 0.15 MPa

K" PK? RK? PK RK PK RK
Aspatic acid 75.85 77.94 74.51 72.85 71.25 75.14 71.71
Threonine 87.64 88.53 91.42 85.71 91.07 87.83 80.96
Serine 141.34 148.91 148.69 146.71 148.45 142.26 137.98
Glutarnic acid (GA) 607.65 604.72 640.07 597.60 638.24 596.97 590.69
Proline 121.14 135.15 131.82 161.05 136.76 129.56 123.36
Glycine 77.62 79.87 81.14 78.80 81.53 76.26 L7372
Alanine 215.83 227.23 229.20 223.58 22943 213.38 225.65
Cystine 22.14 2345 23.55 22.68 23.54 21.53 23.34
Valine 133.58 132.51 136.61 132.85 140.11 133.06 142.31
Methionine 33.30 33.05 34.85 33.02 36.22 33.23 3141
Isoleucine 130.96 13193 176.93 132.14 139.36 130.18 134.55
Leucine 189.90 200.04 209.19 199.43 210.77 196.04 190.10
Tyrosine 66.64 51.82 72.06 70.10 76.15 71.13 64.49
Phenylalanine 109.44 109.97 117.17 108.96 118.29 107.57 106.93
Histidine 9.73 13.73 12.30 11.30 11.68 11.37 7.27
Lysine 143.72 142.11 158.55 151.97 163.42 153.05 135.87
Arginine 3.73 4.00 4.26 3.85 4.25 3.65 3.95
Total A.A.(TA) 2170.23 2204.96 2342.32 2232.62 2320.53 2182.21 2144.26
GAITA(%)" 28.00 2743 2733 26.77 27.50 27.36 27.55

YRaw kanjang, “Permeate kanjang, YRetentate kanjang, “Glutamic acid/Total amino acid (%).

Table 3. Effects of flow rate of feed kanjang on the rejection of

Table 4. Rejection of inorganic ions by membrane during

components of kanjang by the membrane during ultrafiltration of kanjang by batch process at 2.0 L/min, 0.45
ultrafilteration of kanjang by batch process (unit: %) MPa feeding rate and pressure (unit: ppm)
Feeding rate and pressure . Raw Permeate  Retentate  Rejection
B - B Mineral kanjang kanjang kanjang (%)
2.0 L/min, 1.5 L/min, 1.0 L/min,
0.45 MPa 0.3 MPa 0.15 MPa Na 63396 62925 65523 0.74
N 283 189 0 K 4211 4213 4477 -0.05
NaCl 591 0.77 128 Mg 349.3 339.0 390.0 295
oD 34.50 30.57 19.21 Mn 448 4.26 5.04 491
Aerobic bacteria 100 100 100 Cu 0.77 0.69 0.84 10.39
Total Amino Acid -1.60 -1.87 -0.55
UTN: Total nitrogen.
P0.D.: Optical density at 500 nm. 7HAke] LFERA] SF= 718 2w BEEAE 200,000 dalon
o whe el MAES 9 AN £ YL nelF
o] thgtell Wity BusiglEd ol dEIAA T Ark FHEE Fado] doAEnt Ads] Hgkont AR
FHA Fhpdol AAaP Ao QRS FEh An L Q9 ) oPgelgon] FHAe) FUSEI) 2ees
g o] EHEAF] A7) WFoleta Az, Sajele] FHEs BT olzRE slodnAl FR F
U&=7t 2SS E BAAAF] oS € F AUk
S[Ex2| ol olg MzHZiEte| Belo{BfA| SEde| Fe 440 9 A9 3R FUEEt e W o 22 A
57} S22 HED Yol MXIgO DlxlE B Age BAFYTE Table 214 FH FU&TS| e T
Ao TFRe] FUYEEE 2.0 L/min, 1.5L/min 2 spefe] ofrieal 2L BAT Aole glle™ delof
10Umin® 2 2eiste] fslolgx] 2 FFEWA Ae] A ofpliedre o] iy FHelow odsl: Aow
3 §Fuhgol 5002 FHY AR U Fdle 4 vk ANHOE IFY UL &S u Fele F3
9 5704 uAE #4E 400 A% nEd Ane B BT RRw ¥ 22 B W FEYY FYses)
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