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The Study of Manufacture of Salt-fermented Anchovy
and Functional Anchovy Sauce that Added Sea Tangle.

Park Hyun-Kyu

Department of Food Science and Technology,
Graduate School,
Pukyung National University

Abstract

As the moderners improve their eating habits, the consumer has
preferred functional and nutritional-foods. On the other hand, consumption
and preference of Korean traditional fermented sea foods such as anchovy
sauce and salt-fermented anchovy (Jeotgal) gradually have been lost due
to high salt concentration and a lack of functienal components. This study
aims to produce functional fermented sea foods such as anchovy sauce
and salt-fermented anchovy by adding sea tangle containing functional
components.

It added 2%, 5% and 10% of sea tangle to anchovy sauce ripened more
than 1 year and stored those for 15, 30, 45, 60 and 90 days. It ‘analyzed
proximate compositions, amino-nitrogen, salinity, volatile basic nitrogen,
free amino acid, alginic ‘acid™and dietary fiber-and performed sensory
evaluation for anchovy sauce and-salt—fermented sea-foods.

During storage of anchovy sauce, there was no change in the
composition; 75% moisture, 15% crude ash, 1% crude lipid, 13% crude
protein and 25% salinity. Immediately after the storage, the content of
amino acid nitrogen was 14.56~15.68 mg/mL and it was diluted due to
maintained until 90 days. The content of volatile basic nitrogen of

anchovy sauce was not changed because it used anchovy sauce ripened



more than 1 vyear. The total amount of free amino acids was
11187.21~11978.24 mg/100mL by concentration of sea tangle added,
however, there was not much alternation by time. The content of
glutamic acid was 11187.21 mg/100mL immediately after storage and it
was increased approximately 40~130 mg/100mL in each concentration;
1427.23, 1459.00, and 1510.93 mg/100mL in 90 days storage. The recovery
of alginic acid, functional component of anchovy sauce with sea tangle,
was slightly changed, but it was suddenly increased after 30 days
storage. The recovery was reached maximum in 60 days storage (67.80,
66.73 and 66.41%) and the amount was maintained until 90 days storage.
The dietary fiber recovery was continuously increased since the beginning
of storage, maximized at 60 days storage (18.65, 1753 and 18.87%) and
maintained until 90 days storage.

It added 25% salinity to fresh anchovy caught-in. Daebyeon port, Busan.
Then, it added sea tangle- by concentration to produce. salt—fermented
anchovy. And it analyzed the same object in anchovy. sauce. With respect
to the proximate of fermented anchovy during ripening period, there were
53% moisture (about 17% decréase than control), 20% crude ash (16%
increase than control), 7% crude lipid and 17% crude protein. The change
in moisture and crude ash contents was due to infiltration of salinity into
anchovy in the early storage. The salinity content was increased in the
early storage as 219 and maintained until 90 days storage. The amino
acid nitrogen content ‘was suddenly increased since 60 days and reached
maximum 7.28~7.56, 8.68~8.85 and-9.24~9.41 mg/g:in each concentration.
The salt content was increased. in-the early storage; reached maximum
level about 21% and not changed until 90 days. The volatile basic
nitrogen content was 24.08~30.80 mg/100g but, as time passed, it was
increased as 77.00~83.44, 80.36~81.06 and 67.76~73.36 mg/100g. In 10%
sea tangle, there was slight change in the volatile basic nitrogen content.
The total amount of free amino acid was 1,768.97 mg/100g immediately
after storage and was increased as 7,021.15, 6,074.42, 7244.34 mg/100g in
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90 days storage. The contents of glutamic acid was 80.26 mg/100g
immediately after storage and was increased as 550~620 mg/100g in 90
days storage. The recovery of alginic acid, functional component in
salt-fermented anchovy with sea tangle, was suddenly increased since 15
days storage, reached maximum level as 65.71, 61.68, and 80.22% 1in 60
days storage and maintained the level until 90 days. The fiber recovery
was continuously increased from the early storage, maximized as 45.57,
71.45 and 61.60% in 60 days and kept the level up to 90 days.

As the results of sensory evaluation of anchovy sauce and
salt-fermented anchovy, sea tangle-contained foods was less salty and
has better taste, smell and preference. With those results, it was found
that sea tangle—contained anchovy sauce and salt-fermented anchovy were
preferred more. In addition, people responded to anchovy sauce and
salt-fermented anchovy added 10%sea tangle in-the aspect of preference,
taste and smell. As the result investigating purchase “decision, it was
confirmed that both foods had valuability.

With those results; it produced new functional fermented sea‘“foods by
transferring tasty and functional components in .sea tangle to anchovy
sauce and salt-fermented anchovy. Therefore, the traditional fermented sea
foods may be escaped from the image that it has insufficient functionality
and renewed as '‘a new fermented sea food for development /of the

traditional foods.
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Table 1. Status of sensory evaluation participate person

o Frequently )
Division Ratio (%)
(person)
Male 2 2
Sex Female 104 98
Total 106 100
20 3 2
30 57 42
40 55 41
Age group 50 18 13
60 and over 3 p’
Total 136 100

_10_



=
ku)
>
d
ﬁ_‘
il
9
ofo
rok
nd
ﬁ:‘
2
o)
lo
2
oX
ofN
(e
i

TR Hrkg dEXAdAe] FRE" W= Figo 19
etk 4859 s "@AAAY FRIFS 73.31~7457%0] o H,
A 27 Al Yol EXjste o]l Aoz ol uE A%
1540 tAlmte] Hrbsmde] wEk 7bzb 74.88~76.77%, T4.50~76.66%,
74.80~77.04% = °F 2% 7} 57kt A THP<0.05). THA vk H 7t s e wat
FEFFS 5%, 10% A7/t fFolH Aolvt gl oy 2% #7k+= 71E
A7bF R thh @ IS Uit ARz o] wet Avad BE
H7bFeA FREH) Ak Srtste AR 1699 30¥S Aldstas
A7 ot 73.69~73.78%, 72.86~T7354%, T446~T4.81%= H2# <l
Zpol = vrERHA] 2Rkt (P>0.05).

Fig. 2& ThAlv} s ol e B A5l i d3#S e 3=,
29 "XAR B R3FEL12.00~12.71%°] R orh AR 15U AH

Z71ell Hlsto] oF 2% 7hE SIFeF oW, A 90U A 14.02~14.27%,

(o

14.20~14.65%, 14.12~1437%= e A 43 e g 2%

chAleE AZbrel b Ee @R dehller o thge® 5%, 10%

A7 oz dveyten o FF Aol mME FEolth. At

e Aole A 60%A M &2 FEE dErdslen, A% 15, 30,
%

45, 0L L ol AL Aol 7k §lA . o]ek #Zo] AFx7] 3

_11_



85

—@— added 2% law sea tangle
—O— added 5% law sea tangle
—W¥— added 10% law sea tangle

__8of

S

2

g % ——%

= \ 4

o

o

@ 70

a2

2

o

E 65 -
5F 1
0 15 30 45 60 75 920

Storage time (day)

Fig. 1. Change of moisture contents in anchovy sauce added law sea tangle

during storage at 20C.

_12_



25

—@— added 2% law sea tangle
—O— added 5% law sea tangle
—¥— added 10% law sea tangle

- 20 |

o~

()

e

o

o 15 B

: =* ——

(&)

[

g 10

()

T

=

S

O 5t

0 1 1 1 1 1
0 15 30 45 60 75 920

Storage time (day)

Fig. 2. Change of crude ash contents in anchovy sauce added law sea

tangle during storage at 20°C.
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Fig. 3. Change of crude lipid contents in anchovy sauce added law sea

tangle during storage at 20°C.
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Fig. 5. Change of amino nitrogen contents in anchovy sauce added law sea

tangle during storage at 20C.
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Fig. 6. Change of salinity in anchovy sauce added law sea tangle during

storage at 20°C.
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Ao B AFAE 48 dEA QA dAutE sEER st A%
T freom At S 1 2o WstE Ay B oitHTable 2-4).
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Table 2. Change of amino acid contents

tangle during storage at 20C

in anchovy sauce added 2% sea

(unit : mg/100mL)

2 %
Control 15day 30day 45day 60day 90day
Phosphoserine 20.40 20.65 18.13 18.57 20.66 20.35
Taurine 327.39 350.27 350.94 363.30 352.88 352.50
Phosphoethanolamine 0.00 0.00 0.00 0.00 0.00 0.00
Urea 23.41 37.68 33.16 29.95 45.48 26.69
Aspartic Acid 105.31 126.51 134.65 149.38 145.66 153.56
Threonine 11.65 15.97 15.55 16.66 16.50 14.78
Serine 8.52 10.60 10.93 9.61 8.20 3.38
Glutamic Acid 1,387.88  1,419.73  1,423.81 1,42043 1,419.13  1,427.23
Sarosine 0.00 0.00 0.00 0.00 0.00 0.00
a-Aminoadipic 67.07 66.65 68.79 68.01 60.45 60.42
Glycine 108.77 122.14 126.84 133.97 133.25 136.79
Alanine 1,036.55  1,067.05  1,094.07 ,1049.97  1,259.55  1,143.56
Citrulline 64.77 71.38 73.38 77.06 74.52 76.91
Aminoiso butyric Acid 146.32 155.17 137.99 147:93 138.09 132.47
Valine 1,102.77  1,122.59  1,151.14 1,151.41 +~.1,200.35  1,177.60
Cystine 6.33 19.16 15.96 18.04 20.30 15.34
Methionine 475.27 490.74 502.17 511.07 483.97 484.82
Cystathionine 0.94 0.92 0.91 1.02 1.20 1.18
Isoleucine 844.16 898.63 911.00 930.31 892.33 895.42
Leucine 1,239.95  1,318.13  1,330.88  1,366.11 '1,307.82  1,311.38
Tyrosine 290.95 308.65 311.40 319.65 306.19 306.18
Phenylalanine 736.40 778.05 787.03 804.98 766.54 771.45
B-Alanine 25.60 25.82 25.75 26.07 24.99 24.63
B-Aminoisobutyric Acid 2.91 2.92 2.99 3.05 3.01 3.02
r-Amino butyric Acid 3.30 3.23 3.20 3.32 3.27 3.21
Ethanolamine 3.82 4.04 4.00 4.10 3.93 3.83
Homocystine 0.00 0.00 0.00 0.00 0.00 0.00
Omithine 676.28 714.54 719.01 730.61 698.46 682.34
Lysine 1,847.48 192507 —1,971:56  2,013.45  1,95522  1,962.58
1-Methylhistidine 0.00 0.00 0.00 0.00 0.00 0.00
Histidine 497.00 508.92 510.11 512.80 483.04 457.04
3-Methylhistidine 26.29 31.86 32.00 32.77 31.19 31.25
Anserine 96.95 128.84 126.49 127.06 117.00 115.37
Camosine 0.00 0.00 0.00 0.00 0.00 0.00
Arginine 2.78 3.05 3.00 3.10 3.07 2.96
Total 11,187.21  11,74896 11,896.87 12,043.74 11,976.24  11,798.25
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Table 3. Change of amino acid contents in anchovy sauce added 5% sea

tangle during storage at 20C

(unit : mg/100mL)

5 %
Control 15day 30day 45day 60day 90day
Phosphoserine 20.40 16.84 16.24 17.92 21.19 19.99
Taurine 327.39 333.66 356.54 347.72 321.97 351.25
Phosphoethanolamine 0.00 0.00 0.00 0.00 0.00 0.00
Urea 23.41 24.71 28.72 29.71 55.61 35.34
Aspartic Acid 105.31 142.97 157.75 163.43 154.51 160.90
Threonine 11.65 16.08 16.86 16.59 15.34 5.72
Serine 8.52 10.73 11.37 9.98 8.34 3.21
Glutamic Acid 1,387.88  1,432.46 1,447.62 1,444.19 1,453.22 1,459.00
Sarosine 0.00 0.00 0.00 0.00 0.00 0.00
a-Aminoadipic 67.07 66.16 73.73 67.30 54.48 59.40
Glycine 108.77 115.84 128.26 129.21 123.27 137.79
Alanine 1,036.55  1,119.70 993.27 1,179.58 1,162.95 1,155.14
Citrulline 64.77 67.39 73.53 72.81 70.13 80.38
Aminoiso butyric Acid 146.32 145.70 161.95 154:89 125.32 135.31
Valine 1,102.77  1,125.18  1,087.35 42445 ~.1,095.73  1,166.45
Cystine 6.33 17.63 10.82 12.71 16.83 17.58
Methionine 475.27 464.88 507.79 488.13 445.21 490.34
Cystathionine 0.94 1.11 1.04 1.20 1.26 1.12
Isoleucine 844.16 850.83 918.28 889.61 817.16 900.49
Leucine 1,239.95  1,248.79 1,348.41 1,306.45 '1,198.63 1,319.73
Tyrosine 290.95 291.30 315.92 303.27 281.68 308.29
Phenylalanine 736.40 735.43 799.96 767.23 701.30 777.07
B-Alanine 25.60 24.71 22.56 24.99 23.14 21.82
B-Aminoisobutyric Acid 291 3.01 2.67 3.22 315 3.03
r-Amino butyric Acid 3.30 2.98 3.18 3.14 2.96 3.19
Ethanolamine 3.82 3.92 4.15 4.02 3.80 3.82
Homocystine 0.00 0.00 0.00 0.00 0.00 0.00
Omithine 676.28 673.63 725.64 692.05 631.94 65191
Lysine 1,847.48  1,83535 —1,97553 1,93521 1,795.81 1,974.35
1-Methylhistidine 0.00 0.00 0.00 0.00 0.00 0.00
Histidine 497.00 480.28 517.72 487.27 443.50 452.71
3-Methylhistidine 26.29 29.71 32.14 27.17 28.52 31.35
Anserine 96.95 120.56 132.75 89.43 108.18 116.75
Camosine 0.00 0.00 0.00 0.00 0.00 0.00
Arginine 2.78 2.94 3.06 3.11 3.82 3.10
Total 11,187.21 11,404.47 11,87479 11,095.94 11,168.92 11,846.55
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Table 4. Change of amino acid contents in anchovy sauce added 10% sea

tangle during storage at 20C

(unit : mg/100mL)

10 %
Control 15day 30day 45day 60day 90day
Phosphoserine 20.40 20.04 18.52 15.61 21.19 18.88
Taurine 327.39 353.80 341.69 301.06 337.19 352.69
Phosphoethanolamine 0.00 0.00 0.00 0.00 0.00 0.00
Urea 23.41 26.34 18.70 27.42 47.43 32.10
Aspartic Acid 105.31 179.30 173.58 162.71 181.66 162.17
Threonine 11.65 17.54 16.51 13.56 8.53 5.69
Serine 8.52 11.90 11.51 7.04 3.19 3.01
Glutamic Acid 1,387.88  1,407.04 1,418.79 1,450.28  1,482.33  1,510.93
Sarosine 0.00 0.00 0.00 0.00 0.00 0.00
a-Aminoadipic 67.07 67.77 66.92 57.89 58.00 61.57
Glycine 108.77 124.49 124.28 112.30 128.95 138.70
Alanine 1,036.55 1,02530 1,170.21  2,435.83  1,167.93  1,149.19
Citrulline 64.77 73.88 72.31 62.76 74.59 81.76
Aminoiso butyric Acid 146.32 143.13 149.96 146:37 118.66 137.23
Valine 1,102.77  1,106.95  1,184.59 1,075.25 ~. 1,146.57 1,183.80
Cystine 6.33 20.00 10.46 10.19 14.64 17.15
Methionine 475.27 501.03 490.40 422.83 471.80 493.25
Cystathionine 0.94 1.54 1.31 1.48 .55 1.26
Isoleucine 844.16 915.59 888.11 770.73 861.12 904.69
Leucine 1,239.95 1,34545 1,304.01 1,130.32 1,265.65 1,326.90
Tyrosine 290.95 313.84 301.23 258.15 294.09 309.01
Phenylalanine 736.40 793.70 766.69 656.00 739.13 779.46
B-Alanine 25.60 23.34 25.22 22.11 24.29 25.17
B-Aminoisobutyric Acid 2.91 2.98 3.48 3.28 3.50 3.50
r-Amino butyric Acid 3.30 333 3.19 2.74 3.88 3.23
Ethanolamine 3.82 4.38 4.27 3.53 3.69 3.81
Homocystine 0.00 0.00 0.00 0.00 0.00 0.00
Omithine 676.28 720.26 695.64 589.59 637.26 648.12
Lysine 1,847.48  1,952.09 —1,93241 1,689.15 1,880.82  1,986.04
1-Methylhistidine 0.00 0.00 0.00 0.00 0.00 0.00
Histidine 497.00 514.56 493.88 416.38 453.16 452.50
3-Methylhistidine 26.29 32.24 30.93 23.28 26.42 27.74
Anserine 96.95 132.38 122.84 76.55 86.18 83.68
Camosine 0.00 0.00 0.00 0.00 0.00 0.00
Arginine 2.78 3.16 3.01 2.59 2.97 3.12
Total 11,187.21 11,837.40 11,844.63 11,946.96 11,546.34 11,906.32
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Fig. 7. Change of volatile basic nitrogen contents in anchovy sauce added

law sea tangle during storage at 20C.
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Fig. 8. Change of alginic acid recovery-in anchovy souce during storage

at 20C.
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Table 4. Sensory evaluation of anchovy sauce added law sea tangle

Overall
acceptability
Control”  4.11 + 0.99° 3.39 + 0.78" 3.09 + 0.88° 3.12 + 0.98"

Salty Tasty Flavor

2% 3.69 + 0.71° 3.64 + 0.93* 3.55 + 0.97*-3.50 + 0.93°
5% 3.64 £081° 353 + 0.91* 3.47 + 0.99* 3.66 -+ 0.88°
10% 3.68 + 0.93° 358 + 1.08* 3.51+ 1.05* 3.58 + 1.02°

1) Different superscripts within a same column are significantly different by Duncan's multiple range at P<0.05.
2) Control : anchovy sauce fermented more than one year.
3) The quantity of seatangle added to anchovy sauce.

4) Sample : anchovy sauce added law seatangle storaged for 60 days at 20C.
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Fig. 10. Change of moisture contents in salt-fermented anchovy added law

sea tangle during storage at 20C.
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Fig. 11. Change of crude ash contents in salt-fermented anchovy added

law sea tangle during storage at 20C.
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Fig. 12. Change of crude lipid contents in salt-fermented anchovy added

law sea tangle during storage at 20C.
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Fig. 13. Change of crude protein contents in salt-fermented anchovy added

law sea tangle during storage at 20C.
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Fig. 14. Change of amino nitrogen contents in salt-fermented anchovy

added law sea tangle during storage at 20C.
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Fig. 15. Change of salinity in salt-fermented anchovy added law sea

tangle during storage at 20°C.
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Table 6. Change of amino acid contents in salt-fermented anchovy added

2% law sea tangle during storage at 20C (unit : mg/100mg)
2 %
Control 15day 30day 45day 60day 90day

Phosphoserine 6.45 8.75 10.08 8.13 15.87 11.87
Taurine 21470  285.55  290.17  253.72 439.95 27192
Phosphoethanolamine 0.00 0.00 0.00 0.00 0.00 0.00
Urea 34.62 28.41 65.17 43.24 101.81 152.64
Aspartic Acid 69.40 129.06  202.83  139.76 298.48  383.92
Threonine 80.24 126.59  183.99  123.51 248.05  309.42
Serine 74.32 125.83  177.83  120.71 249.72  306.60
Glutamic Acid 80.26  268.20  405.65  302.81 589.70  689.57
Sarosine 0.62 0.59 0.72 0.67 0.75 0.46
a-Aminoadipic 13.25 20.79 32.42 21.79 37.73 38.55
Glycine 56.63 90.84  128.06 86.18 165.11 198.78
Alanine 160.27  260.85  350.67  244.59 49096  531.74
Citrulline 73.62 13736 250.32° 129.82 269.98  464.05
Aminoiso butyric Acid 8.02 11.95 18.97 12:23 24.99 23.71
Valine 99.71 165.17 23253 155.14 322.55  394.79
Cystine 3.58 4.96 7.12 6.17 6.82 8.84
Methionine 48.70 106.81 143.87 ~ 105.96 191.50%,  195.62
Cystathionine 6.24 8.35 10.43 8.79 13.64 10.38
Isoleucine 82.52 15437 22284  149.73 284.01 1363.83
Leucine 199.14 34835 474.10 336.05 633.65  708.47
Tyrosine 78.25 126.78  173.09  124.38 227.87  164.85
Phenylalanine 100.49 173.82 24043  167.44 313.63  1348.39
B-Alanine 0.00 0.00 0.00 0.00 0.00 0.00
B-Aminoisobutyric Acid 3.65 4.32 6.16 4.93 8.17 9.64
r-Amino butyric Acid 2.93 4.09 5.05 4.03 6.42 6.04
Ethanolamine 6:25 8.22 12.69 7.40 19:43 25.38
Homocystine 4.27 4.09 5.22 4.01 5.76 3.88
Omithine 4.51 6.25 6.40 4.40 7.66 27.28
Lysine 189.02  268.54 0:00 275.66 548.32 644.90
1-Methylhistidine 0.00 0.00 0.00 0.00 0.00 0.00
Histidine 0.00 0.00 0.00 0.00 264.80  475.16
3-Methylhistidine 2.00 3.30 4.22 2.93 4.69 4.81
Anserine 0.00 162.00 0.00  146.55 0.00  190.33
Camosine 0.00 0.00 0.00 0.00 0.00 11.16
Arginine 65.29 65.63 58.26 67.41 123.88 44.17
Total 1,768.97 3,109.85 3,719.29 3,058.14 591591 7,021.15
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Table 7. Change of amino acid contents in salt-fermented anchovy added

5% law sea tangle during storage at 20C (unit : mg/100mg)
5 %
Control 15day 30day 45day 60day 90day

Phosphoserine 6.45 8.13 5.66 6.37 5.44 5.20
Taurine 214.70 253.72 146.69 156.10 132.31 160.59
Phosphoethanolamine 0.00 0.00 0.00 0.00 0.00 0.00
Urea 34.62 43.24 101.78 87.20 75.90 46.01
Aspartic Acid 69.40 139.76 164.03 173.77 209.71 459.94
Threonine 80.24 123.51 128.21 137.77 162.70 334.56
Serine 74.32 120.71 128.69 134.74 161.36 320.40
Glutamic Acid 80.26 302.81 296.32 317.03 362.85 633.75
Sarosine 0.62 0.73 0.41 0.51 0.44 0.35
a-Aminoadipic 13.25 21.79 17.71 23.16 21.09 28.57
Glycine 56.63 86.18 86.79 92.71 107.13 234.24
Alanine 160.27 244.59 235.92 246.80 277.88 510.16
Citrulline 73.62 129.82 169.73 178.88 231.69 485.90
Aminoiso butyric Acid 8.02 12.23 11.45 9.19 14.16 8.92
Valine 99.71 155.14 167.46 174.91 209.01 377.77
Cystine 3.58 6.17 3.60 4.63 423 14.90
Methionine 48.70 105.96 97.74 108.63 118.85 178.18
Cystathionine 6.24 8.79 4.74 .27 5.46 3.95
Isoleucine 82.52 149.73 155.25 171.88 200.91 281.15
Leucine 199.14 336.05 306.90 346.96 380.49 401.17
Tyrosine 78.25 124.38 87.56 110.32 84.80 80.08
Phenylalanine 100.49 167.44 154.53 175.67 195.70 235.77
B-Alanine 0.00 0.00 0.00 0.00 0.00 0.00
B-Aminoisobutyric Acid 3.65 4.93 4.66 5.29 5.74 9.07
r-Amino butyric Acid 2.93 4.03 3.07 3.42 3.43 2.71
Ethanolamine 6:25 7.40 10.40 875 12.21 18.93
Homocystine 4.27 4.01 L.77 2.51 1.74 3.42
Omithine 4.51 4.40 14.44 17:09 15.09 23.15
Lysine 189.02 275.66 280.73 319.92 352.70 653.03
1-Methylhistidine 0.00 0.00 0.00 0.00 0.00 0.00
Histidine 0.00 0.00 229.55 252.98 239.17 348.47
3-Methylhistidine 2.00 2.93 1.96 2.31 2.34 4.51
Anserine 0.00 146.55 108.75 140.45 21.88 197.51
Camosine 0.00 0.00 3.72 4.21 4.26 7.44
Arginine 65.29 67.41 2.62 48.26 3.31 4.63
Total 1,768.97 3,058.20 3,132.82 3,469.67 3,623.98 6,074.42
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Table 8. Change of amino acid contents in salt-fermented anchovy added

10% law sea tangle during storage at 20C (unit : mg/100mg)
10 %
Control 15day 30day 45day 60day 90day

Phosphoserine 6.45 7.13 10.44 10.08 10.87 11.78
Taurine 214.70 228.53 257.29 290.17 249.75 252.98
Phosphoethanolamine 0.00 0.00 0.00 0.00 0.00 0.00
Urea 34.62 35.21 78.53 65.17 127.41 163.30
Aspartic Acid 69.40 116.94 219.17 202.83 324.42 410.46
Threonine 80.24 98.24 171.00 183.99 242.64 311.08
Serine 74.32 96.14 168.74 177.83 238.41 301.93
Glutamic Acid 80.26 255.35 431.84 405.65 547.92 705.39
Sarosine 0.62 0.56 0.70 0.72 0.59 0.58
a-Aminoadipic 13.25 17.29 30.97 3242 37.30 46.00
Glycine 56.63 72.08 113.73 128.06 164.15 230.92
Alanine 160.27 206.88 322.70 350.67 429.56 521.57
Citrulline 73.62 105.68 212.26 250.32 332.92 443.52
Aminoiso butyric Acid 8.02 10.05 18.53 18.97 42.29 31.01
Valine 99.71 127.07 214.71 232853 320.25 398.49
Cystine 3.58 3.84 7.27 7.12 10.43 11.14
Methionine 48.70 79.57 133.68 143.87 187.31 220.77
Cystathionine 6.24 6.94 10.48 10.43 10.38 12.17
Isoleucine 82.52 119.10 200.55 222.84 304.94 391.53
Leucine 199.14 269.43 43841 474.10 605.04 729.99
Tyrosine 78.25 98.95 161.24 173.09 177.09 164.43
Phenylalanine 100.49 132.08 210.21 240.43 313.05 383.05
B-Alanine 0.00 0.00 0.00 0.00 0.00 0.00
B-Aminoisobutyric Acid 3.65 3.84 6.79 6.16 937 12.35
r-Amino butyric Acid 2.93 3.13 4.72 5.05 5.71 6.88
Ethanolamine 6:25 6.72 11.26 12.69 17.73 21.09
Homocystine 4.27 3.77 4.88 5.2% 4.60 4.93
Omithine 4.51 4.11 3.52 6:40 1.87 1.83
Lysine 189.02 224.16 39736 0.00 541.48 681.53
1-Methylhistidine 0.00 0.00 0.00 0.00 0.00 0.00
Histidine 0.00 0.00 0.00 0.00 407.28 450.49
3-Methylhistidine 2.00 2.13 3.66 4.22 4.24 5.15
Anserine 0.00 0.00 0.00 0.00 191.11 240.84
Camosine 0.00 0.00 0.00 0.00 8.26 9.11
Arginine 65.29 60.85 75.12 58.26 65.13 68.00
Total 1,768.97 2,395.76 3,919.78 3,719.29 5,933.48 7,244.34
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Fig. 16. Change of volatile basic nitrogen contents in salt-fermented

anchovy added law sea tangle during storage at 20C.
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Fig. 17. Change of algini acid contents-in-salt-fermented anchovy added

law sea tangle during storage at 20C.
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Fig. 18. Change of dietary fiber recovery in salt-fermented anchovy added

law sea tangle during storage at 20C.
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Table 9. Sensory evaluation of salt-fermented anchovy added law sea

tangle

Ovenall
acceptability
Control® 421 + 093 3.12 + 1.06° 298 + 1.01>.3.09 + 1.08°

Salty Tasty Flavor

2% 3.87 £ 0.72° 347 + 099" 344 + 1.05° 3.59. + 0.92°
5% 378 + 0.84° 342 + 098" 327 + 1.01° 3.50 + 0.90°

10% 373 £ 0.85° 361 £ 1.03*° 354 £ 1.07° 3.63 + 0.95°

1) Different superscripts within a same' column are significantly different by Duncan's multiple range at p<0.05
2) Control : salt-fermented anchovy fermented for 60 days at 20C.
3) The quantity of seatangle added.to salt-fermented anchovy.

4) Sample : salt-fermented anchovy added law seatangle fermented for 60.days at 20C.
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