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Abstract

This study was carried out to investigate the possibility of the application of the ultrafiltration technique,
to solve various problems such as browning, flavor deterioration and so on occurring during sterilization
of kanjang. The effects of molecular weight cut-off size of membrane, filtration pressure and agitation
speed (cross flow rate) of feeding kanjang in the filtration unit on the flux, total permeate volume,
chemical composition, light absorbance and total viable counts of permeates was investigated using
batch type flat membrane ultrafiltration testing unit. The higher flux, total permeate volume, pure extract
content and absorbancy of permeate could be obtained by the membrane with the larger molecular
weight cut-off size, the higher cross flow rate and filtration pressure during the initial few hours of the
ultrafiltration test of kanjang although the flux of permeate diminished gradually in the course of ultra-
filtration operation. Yet no significant differences in pH, NaCl, total nitrogen and free amino acid con-
tent were found between permeate kanjang samples. Both permeates from membrane with molecular
weight cut-off size of 10 and 200 kilodaltons were proved to be free from microbes in ultrafiltration

test of kanjang.
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Fig. 1. Scheme of ultrafiltration unit (Membrane Filter
UHP-76K, Advantec, Japan).
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Table 1. Compositions of permeate kanjang filtered at
different agitation speed and N, gas pressure

Types of kanjang
A B C D
Lactic acid 1.11 .11 113 1.14
NaCl 2046 2046 21.04 20.02
Pure extract (%) 5.10 554 510 6.34
Total nitrogen 112 1.14 1.15 1.13
Moisture 7444 7415 73.86 73.64
pH 5.67 561 575 5.65
oD" 250 242 297 3.87

Viable count - - - 1.4x10°

A: kanjang filtered by UF membrane at 250 rpm, 4 kg/cm’
N, pressure, MW cut-off size 200,000 dalton.

B: kanjang filtered by UF membrane at 100 rpm, 4 kg/cm’
N, pressure, MW cut-off size 200,000 dalton.

C: kanjang filtered by UF membrane at 250 rpm, 2 kg/cm®
N, pressure, MW cut-off size 200,000 dalton.

D: kanjang filtered by Plate and Frame Filter.

Y0OD: optical density at 500 nm.
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Fig. 2. Changes in flux and total permeate volume at
different agitation speed with MW cut-off size 200,000
dalton. —l—: ﬂuxgllm2 h) at 4 kg/em® N, pressure, 250
rpm; —@— flux(Vm" h) at 4 kg/cm® N, pressure, 100 rpm;
—[J—: total permeate volume(mL) at 4 kg/cm’ N, pressure,
250 rpm; —O—: total permeate volume(mL) at 4 kg/cm’
N, pressure, 100 rpm.

Plate and Frame Filter2 i3}3t 7Hg3} gle)oda) 7+
Fe WELHH £3HE7 0D ZoId AT HolE
B} o3t 70geA &F&E3 OD ol ®st
=4, o7& gejddatel ¥t mAE, TEA whilE
2 PA B§ EFZo] AAEHNY HE AeE Az
Hio stejoaz Ago] glojd e dg F %
o E3 Ha-E &3 AAE = U o)A
o7 Hol BRI 200,000 daltone] o= 3§19
AP oA AYTHge WEdTFes EA%iT
BE Bacillus subtilis 23 Al#@E%35 5, 19988
48] AAY F AojM TS FATE BAA da
g o opEl= 7h3e] FAEANS WXEE YA
& A £ g AYE & F At

Fig. 2= flux®} ¥ permeate®] 42 Jebd ZA3}
olty, 7] 3AZMAE= A H fluxE Ho|x] £}
fAedl, oA 3o 2% module WF 7Hge] 7
A2 WHMEE7E G Wely] iU Ao A7
Hok wHkEE 250 pme] THHEE 100 rpmETh
=2 fluxE HAFAOH, 200 mLE 3=t &
88 A7 wHkEE 250 ipme] A$- ok 67170
20% wH WHEET 100 pmolME oF 9A|7teE
B Aj7to] "yt XY 250 pme] A Al
zkel At waEl flux7t F43) ZASIAT, 100
mpmilA e Al Astel o fluxel Fart g
sl o).

Membrane Filter UHP-76K module& ©]8-3 §9]o
oM mutEEE o3 e AdEole A I
£ FR] AT, fluxole & FTE Fo] kL
, & cross flow rate7} WEH flux7} =olRE o

At

X
2=
N

s



58 ARAZ 23 A 449 A 2 F (2000)

Table 2. Amino acid compositions of permeate kanmjang
obtained at different agitation speed and N, gas pressure

(Unit: mg%)
Types of kanjang
A B C D
Alanine 265.06 27676 26530 25041
Glycine 118.84 11415 107.58 98.38
Valine 150.89 187.25 157.05 16546
Leucine 188.37 18797 210.25 225.56
Isoleucine 12845 12883 139.06 152.31
Proline 90.83 9935 121.31 80.59
Methionine 3279 52.66 33.24 4424
Serine 7112 86.22 93.57 96.95
Threonine 99.05  100.07 98.69 10794
Phenylalanine 128.87 12132 14166  124.83
Aspartic acid 56.62  66.03 40.61 7217
Cystine 28.31 52.70 35.37 29.86

Glutamic acid 53542 51343 51400  502.87

Lysine 29605 289.19 22757 293.82
Arginine 51.58 18.34 32.01 30.60
Histidine 11085 114.70 68.70 94.11
Tyrosine 5707  78.66 54.48 66.86

Total Amino Acid 2,410.17 2,487.63 2,34045 2,436.96
A, B, C and D: Same as Table 1.
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Fig. 3. Changes in flux and total permeate volume of
kanjang filtered under different N, pressure with MW
cut-off size 200,000 dalton. —ll—: ﬂux(l/rn h) at 4 ky
cm N, pressure, 250 rpm; —4—: flux(Vm’ h) at 2 kg/om’

N, pressure, 250 rpm; —{]—: total permeate volume(mL)
at 4 kg/cm N, pressure, 250 rpm; —<— total permeate
volume(mL) at 2 kg/em® N, pressure, 250 rpm.
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Fig. 4. Average flux during 8 hours filtering operatlon
with MW cut-oﬂ' size 200,000 dalton. A: average ﬂux(l/m
h) at 4 kg/cm N, pressure, 250 rpm; B: average ﬂuxﬂ/m h)
at 4 kg/cm N, pressure, 100 rpm; C: average ﬂux(]/m h) at
2 kg/cm N, pressure, 250 rpm; D: average flux(Vm® h) at 2
kg/em’ N, pressure, 100 rpm.

Table 3. Compositions of permeate kanjang filtered with
different MW cut-off sizes

Types of kanjang
. A B C

Lactic acid 1.09 1.11 1.14
NaCl 20.90 20.46 20.02
Pure extract (%) 4.88 5.10 6.34
Total nitrogen 1.12 1.12 1.13
Moisture 74.22 74.44 73.64
pH 5.75 5.67 5.65
oD’ 1.61 2.50 3.87
Viable count - - 14%10°

A: kanjang filtered by UF membrane, MW cut-off size
10,000 dalton, 4 kg/cm® N, pressure, 250 rpm.

B: kanjang filtered by UF membrane, MW cut-off size
200,000 dalton, 4 kg/cm® N, pressure, 250 rpm.

C: kanjang filtered by Plate and Frame Filter.

YOD: Optical density at 500 nm.
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Table 4. Amino acids content of permeate kanjang filtered
with different MW cut-off sizes

(Unit: mg%)
Types of kanjang
A B C
Alanine 272.07 265.06 250.41
Glycine 117.84 118.84 98.38
Valine 188.81 150.89 165.46
Leucine 184.78 188.37 225.56
Isoleucine 128.85 12845 15231
Proline 101.74 90.83 80.59
Methionine 51.19 32.79 4424
Serine 83.19 71.12 96.95
Threonine 99.09 99.05 107.94
Phenylalanine 119.24 128.87 124.83
Aspartic acid 65.69 56.62 7217
Cystine 50.86 28.31 29.86
Glutamic acid 530.34 53542 502.87
Lysine 284.83 296.05 293.82
Arginine 18.01 51.58 30.60
Histidine 110.81 110.85 94.11
Tyrosine 76.45 57.07 66.86
Total Amino Acid 248379 241017  2,436.96

A, B and C; Same as Table 3.
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Fig. 5. Changes in flux and total permeate volume of
kanjang filtered with different MW cut-off sizes under 4
kg/em® N, pressure and 250 rpm. —@—: flux(Vm’ h),
MW cut-off size 10,000 dalton; —M—: flux(Vm® h), MW
cut-off size 200,000 dalton, —O-—: total permeate
volume(mL), MW cut-off size 10,000 dalton; — []— total
permeate volume(mL), MW cut-off size 200,000 dalton.

Fig. 6. Average flux through different MW cut-off size under 4 kg/em® N, pressure and 250 rpm. H: 10,000 dalton,

: 200,000 dalton.
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