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Abstract

A study on the decolorization method of salt-fermented anchovy sauce using activated carbon was carried out. The
anchovy sauce filtered with a diatomaceous membrane after heating at 85°C for 20 min was reacted with 3.0% (w/
w) activated carbon with pH 4.5 at 55°C for 2 hr. The color difference value and turbidity related to the decolor-
izing effect showed excellent improvement results with a difference of 23% and 88%, respectively. The overall taste
and color preference of decolorized anchovy sauce were significantly increased in shrimp sauce by 0.4-0.5 points
(»<0.05). In order to minimize the precipitation of amino acid during storage, 1% silicon dioxide or gelatin was
mixed and filtered after the activated carbon reaction. Turbidity, as index of sedimentation, was improved by 15%
at 30°C for 2 weeks. The recycle system with activated carbon coated membrane filter reduced the processing time
and cost on decolorization of anchovy sauce. When the concentrated anchovy sauce was recirculated, the amount
of total protein as an indicator of taste compounds was increased by 125%, which is 1.8% compared to the con-
ventional 0.8%, indicating that it is highly useful as a liquid seasoning.
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A 9L—U4, 3 22 FEA7]5E BAoskal Ak =9
< 9 Eo)7] 93l Hee 7571 €43}
g4 Eb(activated carbon)S B4 7|5 % H
F2dolM o8 §22 ARS-E I THO

e F 3

AlA A zs}

=
L.
FHL Qo] 4

et al., 1997; Jo & Do, 1999; Kim & Bae, 2003; Choi et
al., 2012).
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MEas} £
9 G sle] A AN EAE B8] Slste] A

gtz 9 248 w2 A Ak MRS color-
imeter (Color Quest XE, Hunter Associates Laboratory,
Reston, VA, USA)E AME-ste] 274 tdth 54 & 717]
BHALS A o A yAHHS o] &sfe] AAFG o, A
T AR L (B, lightness), a (A4, redness), b (%
A= yellowness) 2 AE (B12}, color difference)S
o] Hlaz, 4 sFATHO et al., 1997).
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Secondary filtration with
3.0% (w/w) activated carbon at
55°C for 2 hr
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Repeated filtration with
activated carbon

Filtration with membrane filter
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| Seasoning
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membrane filter
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Fig. 1. The decolorization methods with activated carbon in the
salt-fermented anchovy sauce (A: batch type, B: recycle type).

= g7 Fol 7H Aske] viael 0o] @ wel HElE
gole] Fa0]&A14 pHE Vel A0 ofn|igt, Thil
A, A 5 P Aol §AYR EE 2R o]
FE7k 0] Hrh o]l SHOR SAHIAE el
SHAEIY BxAY Fol FE YA FTJo & Do,
100
90
v
@
£ 80t
20
= !
70
60 ' . .
0 2 4 6
Concentration (%, w/w)
(A)
40
w 30 F
]
c
_g 20
9
10 |
0 . . .
0 2 4 6
Concentration (%, w/w)
©)

1999; Choi et al., 2003; Jeong et al., 2013).
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1996; Park & Kim, 2005).
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Fig. 2. The decolorization effect in the salt-fermented anchovy sauce based on change of color values by treatment of activated
carbon with various concentrations as 0.3, 1.0, 3.0, 5.0, 7.0% (w/w) at 55°C, pH 4.5 for 2 h (A: Lightness, B: Redness, C: Yellowness,
D : Color difference). All data are the mean of five replicates and error bars indicate the standard deviation.
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Fig. 3. The decolorization effect based on change of turbidity
and correlation relationship between color difference (AE) and
turbidity in the salt-fermented anchovy sauce by treatment of
activated carbon with various concentrations as 0.3, 1.0, 3.0,
5.0, 7.0% (w/w) at 55°C, pH 4.5 for 2 h (A: change of turbidity,
B: correlation relationship between color difference (AE) and
turbidity). All data are the mean of five replicates and error bars
indicate the standard deviation.
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A Azl o] 7 =35 FAJEre] Al
2} o]9)o] 420 nm TN FrEE W
bESEE olgsiol vl g4 5] zﬂﬂ%%
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RS AT
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et 82l 9] pHe 899 Lz olH, nlo]a=
@9)o] FHo] £ Wil 715 A e oA FRE ol
T3 JTH(Choi et al, 2012). o] 24 EJoZE £

27 39

Turbidity

0 1 2 3 4 5
Reactiontime (hr)

Fig. 4. The change of turbidity related to decolorization effect
with increasing of reaction time in the salt-fermented anchovy
sauce by treatment of 3% (w/w) activated carbon at 55°C, pH
4.5. All data are the mean of five replicates and error bars indicate
the standard deviation.
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37 ®thJo & Do, 1999; Shin et al., 2004; Choi et al.,
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e oy 7]1%5S YeEldtiJo & Do, 1999; Shin et al.,
2004; Choi et al., 2012).
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e = A3t & 4 AthCho et al, 2000; Kim et al, =, ofr|x=2t SO gk IAE Pgo] HA XY
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Sensory attributes
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Overall acceptance Color Savory tatse Flavor

Sensory attributes
(B)
Fig. 5. The comparisons of sensory evaluation of decolorized salt-fermented anchovy sauce and salt-fermented shrimp sauce ((A)
Control: untreated salt-fermented anchovy sauce, (B) Control: salt-fermented shrimp sauce, (A), (B) Treated: salt-fermented
anchovy sauce reacted by 3% (w/w) activated carbon at 55°C, pH 4.5 for 2 h). All data are the mean of five replicates and error bars
indicate the standard deviation by #-test at p<0.05.
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Fig. 6. The comparisons of turbidity related to decolorization effect with various clarifier in the decolorized salt-fermented anchovy
sauce according to storage period at 30°C (Control: no-treatment salt-fermented anchovy sauce, Untreated: treated only with 3%
(w/w) activated carbon at 55°C, pH 4.5 for 2 h without treatment of clarifier, Diatomite, Silicon dioxide, Gelatin: treated with 1.0%
(w/w) diatomite, silicon dioxide and gelatin, respectively for 2 h after treatment with 3% (w/w) activated carbon at 55°C, pH 4.5
for 2 h). Vertical bar represents standard deviation. Values marked above the bar with different letters are significantly different by ANOVA

with Duncan’s multiple range test at p<0.05.
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