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(—) mAEER - B8 (Ftrumeus teres, Round
herring; #8515~ 20 cm) ~ f#{F (Engraulis japonica,
Anchovy; 88 & 7~ 10 cm) ~ T & fa (Spratelloides
gracilis, Silver anchovy; 885 4~6 cm) ~ #fF (Larval
fish; 88 K 1 ~3 cm) /U7 88 A& Kk & %
(Metapenaeopsis barbate, Whiskered velvet shrimp ;
B 5~9 cm) EANERFAE KRS - BEHBEHE
NS

(Z) ATP R E W S ¥ : ATP (adenosine 5'-
ADP (adenosine 5’-diphosphate) -
IMP (inosine

triphosphate) -
AMP (adenosine 5'-monophosphate) -
5’-monophosphate) ~ HxR (inosine) & Hx (hypoxan-
thine) £ Sigma A 2 - MM EREELE
Beckman 3 £ > hydroxyproline - trimethylamine
(TMA) B HAFAZER Merck FRZEHK -

(=) BREITEES © Micro Acilzer G3#! » HAE
12N 5] (Asahi Chemical Industry CO. LTD) » EXT
& AC-110-400F AC-220-400 T - & i 6 4 55
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BB R B — I A B R R R
&l (Hydroxyproline) & &1 Table 1 At/ o PUFEESR
88 1 B B B A K 96,01 ~96.62% » HIEELE
3~4%[ ) BMEES0.42~053% @ IEFEHELS
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Table 1. Proximate composition and hydroxyprolline content in the stickwaters of sardines and shrimp.

Species Moisture  Total nitrogen  Non-protein-N Lipid Ash Hydroxyproline
% % % % % mg/g
Larval fish 96.23 0.46 0.42 0.08 0.28 0.13
Silver anchovy 96.62 0.42 0.40 0.10 0.26 0.18
Anchovy 96.06 0.51 0.47 0.09 0.27 0.19
Round herring 96.14 0.48 0.40 0.11 0.30 0.23
Shrimp 96.01 0.53 0.45 0.08 0.32 0.16
Table 2. Free amino acids in the stickwaters of sardines and shrimp
(mg/100 g)
Larval fish  Silver anchovy ~ Anchovy Round herring  Shrimp
Phosphoserine - 1.85 2.08 2.25 4.20
Taurine 117.80 111.13 119.13 108.72 292.39
Threonine 20.44 8.75 17.57 10.92 26.04
Serine 19.16 6.32 12.12 5.83 21.88
Asparagine 3.37 - - - -
Glutamic acid 22.68 21.08 20.76 18.32 31.01
Glutamine 7.25 2.74 2.15 1.24 15.39
Proline 17.50 6.74 12.26 5.28 67.53
Glycine 20.29 10.09 15.72 6.40 478.57
Alanine 33.43 21.18 26.36 20.86 83.29
Valine 21.27 11.19 18.09 6.97 15.17
Methionine 3.91 - - - 17.64
Cystine - - - - 0.92
Cystathionine 2.04 - - - 0.85
Isoleucine 14.55 3.86 9.97 4.9 10.67
Leucine 24.47 8.19 21.13 11.19 25.42
Tyrosine 10.76 4.94 8.82 6.32 13.81
Phenylalanine 9.45 4.70 8.49 6.63 14.60
r-Aminobutyric acid 3.67 1.10 2.08 2.36 1.88
Tryptophan - - - -. 1.60
Ornithine 3.53 3.51 2.71 1.86 2.87
Lysine 23.03 16.31 18.15 13.89 29.13
Histidine 120.72 173.86 174.40 186.45 7.94
Arginine 26.52 7.42 18.21 11.24 366.83
Total 525.84 424.96 510.20 431.64 1529.63
Ammoina 10.70 8.73 11.44 8.76 10.74
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Table 3. Nucleotides and related compounds in the stickwaters of sardines and shrimp

{(umole/g)

Larval fish  Silver anchovy  Anchovy

Round herring  Shrimp

ATP 0.06
ADP 0.30 0.15 0.20 0.26 0.36
AMP 0.36 0.20 0.19 0.20 2.78
IMP 4,27 3.69 4.89 4.49 8.13
HxR 3.26 1.51 1.04 3.76 1.29
Hx 1.89 1.09 0.88 2.24 0.49
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LIERE B Bt - B V1> V2 V3 - VIS
SVEEEE 0 V2=Vix80% » V3=V1x60% - {BiEd#Eh,”
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Fig. 1. Changes of conductivity, voltage and current in the salted stickwater of round herring
during electrodialysis.

« — «: AC-110 membrane ; = — o : AC-220 membrane.
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Fig. 2 Changes of conductivity, voltage and current in the salted stickwater of shrimp during
electrodialysis.

« — +: AC -110 membrane ; o —  : AC-220 membrane.
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Table 4. Changes of free amino acids in the salted stickwater of round herring after membrane electro-

dialysis.
AC-110 membrane AC-220 membrane
Before dialysis After dialysis Recovery Before dialysis  After dialysis  Recovery
mg/100 g % mg/100g %
Phosphoserine 2.25 2.01 89.4 2.63 2.39 89.2
Taurine 208.72 191.19 91.6 232.94 189.76 81.5
Threonine 10.92 9.16 83.9 11.88 10.22 86.0
Serine 5.83 4.76 81.7 6.47 5.27 81.5
Glutamic acid 18.32 16.29 88.9 20.66 13.12 63.5
Glutamine 1.24 0 0 1.39 1.22 87.8
Proline 5.28 4.51 85.5 5.36 4.73 88.3
Glycine 6.40 4.96 77.5 6.98 5.86 4.0
Alanine 20.86 17.38 83.3 23.23 19.23 82.8
Valine 6.97 5.87 84.2 8.13 717 88.2
Isoleucine 4.91 4.35 88.5 5.66 4.70 83.0
Leucine 11.19 9.86 88.1 12.92 10.80 83.6
Tyrosine 6.32 5.52 87.4 7.44 5.62 75.5
Phenylalanine 6.63 5.72 86.3 7.72 6.11 79.1
r-Aminobutyric acid 2.36 1.86 79.0 2.34 2.10 89.7
Ornithine 1.86 1.58 84.9 1.96 1.23 62.9
Lysine 13.89 12.10 87.1 15.34 8.79 57.3
Histidine 86.45 71.75 83.0 86.24 47.90 55.5
Arginine 11.24 9.27 82.5 11.58 9.58 82.7
Total 433.50 378.14 87.2 473.00 355.80 75.2

Ammoina 8.76 0 0 10.08 1.00 9.9
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Table 5.  Changes of free amino acids in the salted stickwater of shrimp after membrane
electrodialysis

AC-110 membrane AC-220 membrane

Before dialysis ~ After dialysis Recovery Before dialysis  After dialysis Recovery

mg/100g % mg/100g %
Phosphoserine 712 0.05 85.0 4.20 3.73 88.8
Taurine 359.94 328.63 91.3 292.39 212.29 72.6
Threonine 34.08 27.47 80.6 26.04 20.53 78.8
Serine 29.12 24.90 85.5 21.88 17.23 78.7
Asparagine 17.88 15.61 87.3 17.64 11.19 63.4
Glutamic acid 41.90 33.60 80.2 31.01 19.22 62.0
Glutamine 18.20 15.36 84.4 15.39 13.38 86.9
Proline 86.79 61.18 72.8 67.53 59.15 87.6
Glycine 629.16 530.38 84.3 478.57 342.80 71.6
Alanine 108.26 84.23 77.8 83.29 61.09 73.3
Valine 18.76 14.63 78.01 517 12.45 82.0
Cystine 1.26 - - 0.92 - -
Cystathionine 1.00 - - 0.85 0.67 78.8
Isoleucine 14.14 10.19 72.1 10.67 9.32 87.3
Leucine 33.79 26.86 79.5 25.42 22.12 87.0
Tyrosine 18.42 14.92 81.0 13.81 11.43 82.8
Phenylalanine 19.07 14.97 78.5 14.60 11.98 82.1
r-Aminobutyric acid 4.55 1.49 32.7 1.88 1.65 87.8
Tryptophan 1.74 0 0 1.60 1.40 87.5
Ornithine 3.50 2.64 75.5 2.87 1.76 61.3
Lysine 38.26 33.17 86.7 29.13 16.45 56.5
Histidine 9.68 8.99 92.9 7.94 5.09 64.1
Arginine 481.96 430.39 89.3 366.83 258.62 70.5
Total 1979.27 1685.66 85.2 1529.62 1113.55 92.8

Ammoina 14.22 0.60 4.2 10.74 0.74 6.9
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Table 6.
herring after membrane electrodialysis.

Changes of nucleotides and related compounds in the salted stickwater of round

AC-110 membrane

AC-220 membrane

Before dialysis  After dialysis

Recovery Before dialysis After dialysis Recovery

U mole/g % U mole/g %
ATP - - - - - -
ADP 0.04 0.03 75.0 0.03 0.02 66.7
AMP 0.60 0.49 81.7 0.65 0.41 63.1
IMP 4.67 3.87 829 4.85 3.35 69.1
HxR 4.41 3.65 82.8 4.21 2.85 67.7
Hx 2.53 1.98 78.3 2.35 1.60 68.1
Total 12.25 10.02 81.8 12.09 8.23 68.1

Table 7. Changes of nucleotides and related compounds in the salted stickwater of shrimp after

membrane electrodialysis.

AC-110 membrane

AC-220 membrane

Before dialysis After dialysis Recovery Before dialysis After dialysis Recovery

U mole/g % U mole/g %
ATP - - - - - -
ADP 0.41 0.33 80.5 0.44 0.31 70.5
AMP 6.75 5.62 83.3 6.71 4.65 69.3
IMP 4.37 3.57 81.7 4.47 3.20 71.6
HxR 1.38 1.09 79.0 1.25 0.82 65.6
Hx 0.18 0.14 77.8 0.20 0.13 65.0
Total 13.09 10.75 81.8 13.07 9.11 69.7

B bl BBl ~ A R BRI S B - ik
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BRERHREE S - W AR A E R R
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Table 8.  Quality improvement of the salted stickwater of round herring as influenced by membrane
electrodialyis.

AC-110 membrane AC-220 membrane
Quality index Before dialysis  After dialysis Loss (%) Before dialysis After dialysis Loss (%)
Salt content (%) 10.00 0.40 99.6 10.00 0.10 99.9
Conductivity (ms/cm) 110.40 9.50 91.4 113.00 5.00 95.6
Free amino acids (mg/100g) 433.50 378.10 13.6 473.00 355.80 24.8
Nucleotides ( ¢ mole/g) 12.25 10.02 18.2 12.09 8.23 31.9
VBN (mg/100g) 12.46 1.40 88.6 11.20 1.12 90.0
Ammonia (mg/100g) 8.76 0.00 100.0 8.08 0 100.0
TMA (mg/100g) 2.20 0.80 63.6 9.1 0.24 87.0

Table 9. Quality improvement of the salted stickwater of shrimp as influenced by membrane electrodialyis.

AC-110 membrane AC-220 membrane
Quality index Before dialysis After dialysis Loss (%)  Before dialysis  After dialysis Loss (%)
Salt content (%) 10.00 0.30 99.7 10.00 0.10 99.9
Conductivity (ms/cm) 114.20 10.40 90.9 113.80 6.20 94.6
Free amino acids (mg/100g) 1976.30 1685.66 14.8 1529.60 1113.63 27.2
Nucleotides ( £ mole/g) 13.09 10.75 17.9 13.07 9.11 30.3
VBN (mg/100g) 13.30 2.40 81.9 15.40 2.80 81.8
Ammonia (mg/100g) 8.50 0.00 100.0 10.74 0.74 93.1

TMA (mg/100g) 1.60 0.60 62.5 2.32 0.42 81.9
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Desalting and Recovery of Taste Compounds from Salted Sardines and Shrimp
Stickwaters by Membrane Electrodialysis

ABSTRACT

There was no significant difference in proximate composition between the sardines and shrimp stickwaters,
but the content of taste compounds in the shrimp stickwater was considerably higher than those in the
stickwaters of sardines. The major taste compounds in the stickwaters of sardines were taurine, histidine and
IMP, while glycine, arginine, taurine, histidine, alanine, proline, IMP and AMP in shrimp stickwater.

The salted stickwaters of round herring and shrimp were used for desalting by using electrodialysis. A AC-
110 (MW < 100) and *AC-220 (MW < 300) membrane with different pore size was conducted at 5 mA/cm? of
current density for 150 and 100 minutes, respectively. It was found that less than 1 % of salt and less than 20%
of VBN substances was retained for all the treatments. The loss of free amins acids and ATP- related
compounds was lower in AC-110 than in AC-220. However, the treatment of AC-110 took longer processing

time and needed more energy than that of AC-220.

Key words: Taste compounds, Stickwater, ‘Electrodialysis, Desalting, Deodoring
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