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Rapid Processing of the Fish Sauce and Its Quality Evaluation

Suk-U Shin*, Mi-Ae Kwon, Mi-Sun Jang and Tae-Jun Kang

Department of Food Science and Technology, Yosu National University

Changes in chemical characteristic, microflora, and sensory evaluation of fish sauce extracted at an interval of
one week from fermented solution were investigated. pH was reduced from 6.0 to 4.5, and trimethylamine oxide
from 132.5 to 87.2 mg/100 g during fermenting periods. Trimethylamine increased from 5.6 to 50.2 mg/100 g, and
volatile basic nitrogen from 48.3 to 232.5mg/100 g. Bacterial flora isolated from the fish sauce were 70%
Lactobacillus sp. and 13% Bacillus sp. Among the free amino acids, alanine, glutamic acid, valine, and
methionine contents constitute 40% of the total free amino acids. Major non-volatile organic acid of the fish
sauce was lactic acid (76%). Sensory evaluation results of the fish sauce were higher than the traditional soybean

sauce after 28 days of fermentation.
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Fig. 1. Flow diagram for preparation of anchovy sauce.
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Table 1. Proximate composition of raw anchovy and mixture
for preparation of anchovy sauce (%)

Group Moisture  Crude protein Crude lipid Ash

Raw 70.5 18.3 929 3.15
Mixture AP 66.3 19.1 5.1 6.3
B? 66.5 16.4 5.0 6.8

Y2The same as shown in Fig. 1.

o] ¥t 35Ul 502 mglE S7I8IATh

ol mejdAE BEax7o 1295 mg/100 g2 F43] &S
S Yehz 2lo} o] 1% proteaseE 3 78le] 45°Co|
A SAZE RS R Yol dAdelm L o) F wEAy F
A5at7] A2kt 2E 3594 563.0mgE FHo| g€t
drUjolef @A 88.0 my/100 gRY Zeo] &arizte] Az
ol wet Assle] 359K = 1790 mgE YeERsTh F3
A 1,262 mg/100 gJW Aol HaPFAA o wt st
o HEEE 35¢AdE 1,970 mgE VERRTE BAEY 3
oAM= AR} FYUT AFS JERAS Y VBN AXER

22 AAS HIYAL oprxedieE YEZR7] 1489mg
2 A9 ARET HAYed ols o7ld A7 R4 £3)
g, dALE 9 JF¥oE AfE Zo] opdrt Azt
HaAgAge wel FA43] A5ty Aste] EE 14Y
Aol 538.8mg= 7HE wol HaUE FIEE & F I
a2 olFdle A3t YEYoHALE £7] 49.1 mgo]
AW o] FE35YA 1065 mglE ANE B} FA ve
U ZAHANN £ AFE 290 22 27] 1,097 mg
ol Aol WE 3545 2,042 mglE ANFERT A Y
23 4= 3

MR+ =3 9 2odlEe 53
gx] o7+ AZA AFFE ST RS Table 33 7o)
Ao WFFE ABAEAAN wEZ7) ZHr 94X10°% 7.5

717¥o] 7ol wt Frlste] wEA 5.6 mg/100 gold A X 10° CFU/gelix @& 15dA 6.8X107, 1.1X10°22 B
Table 2. Changes of nitrogen compound and pH in anchovy sauce during fermentation (mg/100g)
Group Test Fermented periods (days)
0 7 14 21 28 35

pH 6.04 4.68 4.55 442 447 481

VBN 48.3 179.8 1929 197.2 2273 2325

TMA 5.6 10.3 413 432 454 50.2

A TMAO 150.1 1523 142.1 113.8 105.8 872

NH,-N 129.5 394.0 428.0 432.1 446.2 563.0

NH,-N 88.0 250.0 174.0 175.1 176.6 179.0

Total-N 1262 1524 1720 1780 1852 1970

pH 6.05 4.68 447 4.46 4.53 4.50

VBN 53.2 196.3 206.6 219.8 241.1 250.1

TMA 11.3 16.5 55.1 56.2 56.8 57.0

B TMAO 1325 126.0 117.1 117.1 117.1 97.0

NH,-N 148.9 375.0 538.8 529.5 423.0 4255

NH,-N 49.1 185.0 147.2 107.4 109.5 106.5

Total-N 1097 1256 1334 1894 1955 2042
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Table 3. Changes in viable count of mold and bacteria in anchovy sauce during fermentation (CFU/g)
Fermented periods(days)
0 7 14 21 28 35
Bacteria A 9.4x10° 6.8x10 1.0x107 4.1x10° 2.2x10° 1.8x107
B 7.5%x10° 1.1x108 1.5x107 4.9x10° 2.1x10° 2.2X10°
Fungi A 3.5x10° 1.1X10° 1.9x10° 2.2x10° 9.3x10° 5.6x10°
B 2.5%10° 3.3x10° 2.7X10° 2.3X10° 8.0x10° 1.7x10°
Table 4. Changes of bacterial genus in anchovy sauce during fermentation
Fermented periods
Section Bacterial genus 0 7 14 21 28 35 Total (%)
Lactobacillus sp. 7 8 8 19 19 17 78 71
Bacillus sp. 6 7 2 1 1 3 20 18
A Clostridium sp. 6 3 0 0 0 0 9 8
Sprolactobacillus sp. 1 1 0 0 0 0 2 2
Micrococcus sp. 0 1 0 0 0 0 1 1
Sub total 20 20 10 20 20 20 110 100
Lactobacillus sp. 12 7 10 18 19 18 84 70
Bacillus sp. 2 8 6 0 0 0 16 13
B Clostridium sp. 4 4 4 1 0 1 14 12
Sprolactobacillus sp. 2 1 0 1 1 1 6 5
Micrococcus sp. 0 0 0 0 0 0 0 0
Sub total 20 20 20 20 20 20 120 100
Table 5. Volume and browning color of anchovy sauce during fermentation
Fermented periods(days)
Section 0 7 14 21 28 35
Volume of products (mL) A 720 (43.3)Y 780 (46.9) 1000 (60) 970 (58.3) 930 (55.9)
B 750 (45.1) 900 (54.1) 1010 (60.6) 1030 (61.9) 960 (57.7)
Brownig color (0.D/g) A 098 1.25 1.10 1.31 1.78 (1.38)? 1.14
B 0.95 0.82 1.14 1.35 1.78 1.21
DParenthesis numbers were yield (%) of the fish sauce.
YParenthesis: Browning color of a conventional soybean sauce.
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Table 6. Changes of free amino acid contents in anchovy sauce during fermentation (mg/100g)
A-0 A-14 A-28 B-0 B-14 B-28 ch

Phosphoserine - - 26 14 - - -

Taurine ‘ 55 43 131 75 74 49 102
Phosphoethanolamine 28 - 63 21 23 - -

Aspartic acid 65 258 315 68 247 307 266
Threonine 52 190 194 60 311 184 148
Serine 74 184 172 116 321 206 92
Asparagine - 70 72 - 413 - -

Glutamic acid 163 612 500 153 846 760 583
Glutamine 83 - - 84 - - -

o~-Aminoadipic acid 46 66 524 19 26 28 25
Proline 308 248 309 209 38 59 132
Glycine 50 170 413 67 296 212 210
Alanine 113 396 863 106 657 424 517
Citrulline 69 - 57 - - - -

o-Amino-n-butyric acid 10 9 24 9 21 26 83
Valine 128 314 707 124 578 276 308
Cystine 131 - 58 49 146 81 87
Methionine 132 218 690 102 125 204 211
Cystathionine 53 20 124 59 - - -

Isoleucine 73 240 577 82 426 254 241
Leucine 156 432 674 147 517 449 334
Tyrosine 93 44 744 124 777 23 59
B-Alanine 25 13 250 38 - - 25
Phenylalanine 101 237 609 112 672 23 234
B-Aminoisobutyric acid 12 57 - 66 - 351 -

¥Amino-n-butyric acid 84 259 553 56 343 204 6
Ethanolamine 37 83 191 96 131 78 53
Ornithine 7 245 16 28 202 265 159
Lysine ’ 205 531 449 137 331 551 496
Histidine 286 455 305 218 237 460 263
Arginine 156 152 121 141 88 85 79
Total 2,795 5,546 9,731 2,580 7,846 5,559 4,713

DA conventional soybean sauce.
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Table 7. Changes of non-volatile organic acid coutents in anchovy sauce during fermentation (mg/100g)
L Fermentation (day)
Organic acid
A-0 A-14 A-28 B-0 B-14 B-28
oxalic 31.23 27.09 28.71 66.02 20.79 22.84
citric 70.19 65.61 109.80 56.44 58.96 102.77
malic 780.62 256.81 104.64 776.74 24555 107.71
succinic 18.83 20.66 106.29 47.08 17.37 115.59
lactic 196.34 2686.90 3272.99 256.82 3008.47 3136.17
formic 5.96 49.29 84.71 18.25 39.08 84.39
acetic 12.92 116.22 189.16 15.64 88.46 179.76
propionic 41.11 132.59 22262 2497 211.34 220.80
isobutyric 13.38 21.12 34.18 5.12 3.07 63.38
n-butyric - 23.24 98.80 - 58.17 7.09
isovaleric 2.87 6.04 10.82 2.68 7.22 67.09
isocaproic 13.48 26.10 33.09 10.39 28.03 28.39
Total 1,186.93 3,181.7 4,295.81 1,280.15 3,545.51 4,135.98
Table 8. Changes of nucleotides and their related compounds in anchovy sauce during fermentation (mg/100g)
Fermented periods (days
Nucleotides P (days)
A-Q A-14 A28 B-O B-14 B-28 ch
Inosine 7.01 3.49 3.89 2.67 2.89 2.06 0.04
Hypoxanthine 42.88 56.37 50.21 33.67 51.04 4901 33.25
Total 49.90 59.86 54.10 36.34 53.93 51.07 33.29
YA conventional soybean sauce.
Table 9. Results of senory evaluation of soybean sause and fow kinds of anchovy sauce after fermentation (28day)
Product Taste Odor Color Overall acceptance
A 3.76*Y (0.298)” 3.73*(0.405) 427*(0.194) 4.22*(0.285)
B 3.74*(0.263) 3.76* (0.490) 4.41*(0.166) 4.31*(0.185)
Soybean sauce 328 (0.139) 3.17°(0.182) 3.76° (0.245) 3.68° (0.154)
DMeans (n=10) within each column followed by the same letter are not statistically different (P<0.01).
1-5 scale, 5: very acceptable, 1: very unacceptable.
Istandard deviation.
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