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Abstract

To produce low salt fermented anchovy by an accelerated method with Asp. oryzae and Bacillus sp. koji and taste properties
after the 60 day fermentation were examined. The main free amino acids of 60 day fermented anchovy paste were valine, iso-
leucine, proline, alanine, lysine, glutamic acid and aspartic acid. Total amount of free amino acids was the highest in non koji
anchovy paste with 2,624.76mg%. Among the koji added samples, Asp. oryzae koji added one was the highest in the amount of
free amino acids. Hypoxanthine accounted for 84.14~95.4% of total nucleotides and their related compounds; Asp. oryzae koji
added anchovy paste was the highest in nucleotides other related. Citric acid and lactic acid accounted for 94.9~96.7% of total
non-volatile organic acids: A4sp. oryzae koji added sample was the highest in non-volatile organic acids with 287.93mg%. The
Hunter a and b values gradually increased during the fermentation, but the L value decreased until day 30 or 40 and increased
steadily after that. The a and b values were higher in the use of Asp. oryzae koji than in Becillus sp. koji, but the L value was to
the contrary. The Asp. oryzae koji added anchovy paste was good in the aspect of color and taste compared to others. In the as-
pect of odor, the anchovy paste using the mixture of A4sp. oryzae and Bacillus sp. koji was the best. Overall aceptability of sen-
sory evaluation was higher in the mixture of Asp. oryzae and Bacillus sp. koji than in the others,
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Table 1. Free amino acid composition of the low salted anchovy after fermentation of 60 days
(unit : mg%)

Amino ¢ A . A As
acid o % to total 0 % to total o % to total 9 % to total
me%% free ALA me76 free ALA mg?s free A A mg?s free A A
Asp 123.87 4.72 139.46 5.50 83.07 4.95 102.33 5.64
Glu 174.18 6.64 194.90 7.69 137.77 7.62 149.44 7.50
Ser 101.55 3.87 125.86 4.97 59.49 3.55 7.193 3.61
Gly 120.60 4.59 114.76 4.53 66.45 3.96 64.26 6.22
His 108.30 4.13 49.20 1.94 64.68 3.86 92.45 4.64
Arg 92.52 3.52 95.92 3.79 46.04 2.74 60.61 3.04
Ala 256.19 9.76 267.53 10.56 158.70 10.41 197.49 9.90
Pro 258.40 9.84 294.60 11.63 133.12 8.72 177.22 8.89
Tyr 88.09 3.57 65.38 2.58 46.09 2.75 46.61 2.24
Val 500.29 19.06 488.02 19.26 327.78 19.54 394.79 19.81
Met 90.86 3.46 87.03 3.43 55.55 3.31 58.71 2.95
Cys 40.01 1.52 37.28 1.47 27.07 1.61 34.72 1.74
lle 443.50 16.90 419.21 16.54 325.59 19.41 361.29 18.13
Leu 7.39 0.28 4.17 0.16 2.49 0.15 2.87 0.14
Phe 33.82 1.29 27.60 1.10 26.06 1.55 27.29 1.37
Lys 185.19 7.06 123.14 4.86 127.68 7.61 150.56 7.56
Total 2,624.76 2,534.06 1,677.63 1,892.57

* Legends are the same as shown in Table 2.
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Table 2. Content of nucleotides and their related compounds of the low salted anchovy after fermen-

tation of 60 days (unit : mg%)
Code*
nucleotides and their C Ay Ay As
related compounds

AMP 15.60 20.46 17.69 15.93

Inosine 29.47 - 28.09 1.92
Hypoxanthine 293.85 425.54 314.52 416.07
Total 338.92 446.00 360.04 433.92

* Legends are the same as shown in Table 2.
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Table 3. Non-volatile organic acids composition of the low salt fermented anchovy at 60 days
(unit : mg%)

Code” c A A, Ag
organic acid
Lactic acid 73.80 106.42 106.73 92.21
Oxalic acid 0.37 0.56 0.43 0.28
Malonic acid - - 0.68 0.25
a-Ketoglutaric acid - - 0.25 0.06
Succinic acid 0.07 0.08 0.07 0.08
Maleic acid 0.37 0.35 0.13 0.07
Malic acid 0.26 0.84 3.41 0.75
Fumaric acid 2.57 6.89 1.80 1.73 -
Citric acid 64.50 166.85 135.47 72.23
Pyroglutamic acid 1.14 6.29 4.40 2.41
Total 143.08 287.98 253.37 170.87

* Legends are the same as shown in Table 2.
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Table 4. Changes of color values during the fermantation of low salted anchovy

Fermentation time(day)

Code* Color
0 10 20 30 40 50 60

C Ly 45.36 41.27 42.02 41.88 43.24 43.33 45.46
a? +4.09 +5.07 +4.30 +4.75 +5.44 +5.15 +5.25
b +11.40 +12.32 +11.39 +11.77 +12.10 +12.91 +12.90

A, L 45.23 41.96 41.09 39.73 38.71 40.05 43.62
a +3.02 +4.86 +4.82 +5.50 +6.45 +6.18 +6.99
b +11.45 +12.60 +13.97 +14.14 +13.83 +14.63 +15.23

A, L 41.57 43.44 43.48 42.73 43.23 43.53 45,43
a +3.44 +4.91 +3.78 +4.35 +4.87 +4.52 +4.78
b +11.34 +11.27 +12.02 +12.23 +12.55 +12.41 +13.01

A; L 43.54 41.76 42.33 40.20 40.25 43.62 42.63
a +3.18 +3.74 +4.31 +5.11 +5.52 +5.56 +5.93
b +10.62 +12.09 +12.93 +13.50 +12.84 13.94 +14.68

* Legends are the same as shown in Table 2, 1) Lightness(L), 100 : perpect white, 0 : black, 2) Redness(a), + : red,

0 : gray, —

: green, 3) Yellowness(b), + : yellow, 0 : gray, —

: blue

Table 5. Sensory evaluation of the low salted anchovy after fermentation of 60 days

Sensory attributes

Code* o
Taste Odor Color Overall acceptability
C 3.90+1.62 3.55+1.47° 3.05+1.40" 3.45+1.10
A 4.10+1.33 3.55+1.82% 4.55+1.61% 4.15+1.60
A, 3.50%1.50 2.90+1.25% 3.75+1.02% 3.25+1.12
Ay 3.65+1.93 4.65+1.69* 4.45+1.47 4.20+1.67

* Legends are the same as shown in Table 2, 1) Values are mean+SD, 2) Means with the same letter are not signifi-
cantly different at p<0.05 level by Duncan’s multiple range test.
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