Food Eng. Prog.

Vol. 19, No. 2. pp. 139~147 (2015.05)

DOI http://dx.doi.org/10.13050/foodengprog.2015.19.2.139
ISSN 1226-4768 (print), ISSN 2288-1247 (online)

A

Food Engineeri

A|xad

o 1|'

ng Progress

AR A & ZHo =R E WOt ST SEe| dit VIsd o+
A ol AT - 2
Aelssiojstn AP F, W sa 4RNRATL, Gk, HFT s ez o

A Feasibility Study on Producing Salt Taste Enhancer in the Commercial
Fermented Fish and Soy Sauces

Hyo-Seon Yun, Han-Sul Park', Mi-Yeon Lee’, Jung-Kue Shin'?, and Hyung-Yong Cho*

Department of Food Science and Biotechnology, CHA University
'Food Industry Research Institute, JeonJu University
’Dason Biotechnology Research Institute
*Department of Korean Cuisine, JeonJu University

Abstracts

The quality of commercial fermented fish and soy sauces was evaluated through physicochemical and sensory analysis
in order to search a possibility producing salt taste enhancer. Soluble solids (SS) and total nitrogen (TN) content of
fish sauces were significantly higher than those of soy sauces (p<0.05). Higher contents of SS and TN resulted in
higher levels of free amino acids, degree of hydrolysis, some substances enhancing salt taste, bitterness, and flavor.
By GPC chromatogram, nitrogen distribution and salt taste intensity analysis, fraction Il of low molecular peptides
(220 Da to 1,100 Da), and Lowry nitrogen (soluble nitrogen) that highly correlated salt taste intensity were at the
highest levels in salted and fermented anchovy sauce. A desalting process using macroporous adsorption resin (MAR)
was not suitable for direct separation from fish sauce due to the loss of low molecular peptides. Salted and fermented
anchovy sauce processing method was selected as a method for commercially producing salt taste enhancer because
of the highest level of fraction II in spite of higher levels of salinity, bitterness, and long aging time.
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Table 1. Labeled composition of the commercial fermented fish and soy sauces analyzed in this study

Sample

number Sauce type Labeled composition
o - P
1 Korean low-salt fermented soy sauce Defa.tted soybean (21.3 o/o), wheat, purified water, high-fructose
maize syrup, salt (11.5%)
2 Fermented soy sauce Soybean (30%), wheat (10%), sea salt, seed malt, purified water
.. . Bamboo salt water (bamboo salt (18%), purified water (82%))
3 Korean traditional soy sauce (ganjang) (90%), soybean (10%)
.. . Bamboo salt water (bamboo salt (18%), purified water (82%))
4 Korean traditional clear soy sauce (cheongjang) (90%), soybean (10%)
5 Jeju salted and fermented common mackerel and horse Common mackerel (50%), horse mackerel (20%), sea-tangle,
mackerel sauce chiness radish dried, mandarin orange, salt
6 Changnyeong salted and fermented anchovy sauce Anchovy (75%), sea salt (25%)
7 Salted and fermented anchovy sauce (Anchovy aekjeot) Anchovy (77%), salt (23+2%)
8 Salted and fermented sand lance sauce (Kanari aekjeot) Sand lance sauce (50%), salt (23+2%)
9 Salted-fermented shrimp Shrimp (75%), salt (25%)
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Table 2. Analysis condition of ICP-AES for sodium content

Power (kW) 1.2
Plasma flow (L/min) 15.0
Auxiliary flow (L/min) 0.75
Nebulizer flow (L/min) 5
Replicate read time (s) 20
Instr. stabilization delay (s) 30
Pump rate (rpm) 15
Rinse time (s) 12
Fast pump (sample delay/rinse) on
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S EAsIATE EA4 o ARRS 71719 2712 Table 29}

ZSAAL

g 2 AAF] Ao HIHE ko] shA x| st
SHRShAY 27982 Aldste] Astel] gk FHAIZ & ATk
A B7HE AAlskaith 7P, Al 9 o7 AlEe A
T gl o]t QAFE Fol7] flate] AEE B BA &
2] ¥k(Shinki Chemical Co., Yangsan, Korea)o. 2 & 2
23 AHste] AREsEAth du Al ddEe] "uks
7HE AESA FES AT FE 20 mmoldl] o] AR

2 343l thZ&F(NaCl solution)$} 3 AlFatglom,

ANg7e] ztolE A FREHA 317 Yste] 3 7HA| €
ANEE g 5 oS AP F J=E A 3 Al
AT &

bore] s BRI F #UWS ol &
=
=

sto] 7H Aol Zhek Alge] 9N E AR &9

Gel Permeation Chromatography (GPC)

At AR 2 g 2] AF A5 GPC= AKTAprime
plus system (GE Healthcare Life Sciences, Pittsburgh, PA,
USA)S Abg3te] #2431t} Sephadex G-10 (G10120,
Sigma Chemical Co)< %1 70x1.6cm glass column
(XK16/70, GE Healthcare Life Sciences)2 AFE-3IAIL 1%
formic acid (Kanto Chemical Co. Inc., Tokyo, Japan)E ©]
Ao Ik §42 0.5 mL/min, AlEE 108] 3]4%
S gsyringe filter (0.45 um, cellulose, Advantec MFS, Inc.,
Dublin, CA, USA)= o3&t 1 mLE loading 3t UV
detector (Zn Optic, GE Healthcare, Uppsala, Sweden)=
214 nme] pgellA HEskATh

EF=4dE= Vitamin B, (MW 135537 Da, Sigma-
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Da, Yakuri Pure Chemicals Co. Ltd., Osaka, Japan), L-
Glutamic acid (MW 147.13 Da, Samchun Pure Chemicals
Co. Ltd., Pyeongtack, Korea)S AF&-3}31th.
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Table 3. Physicochemical evaluation of the commercial fermented fish and soy sauces

Sample No.  Moisture' (%) Ash' (%) Protein' (%) Lipid' (%) pH' Salinity' (%) Brix' (°)
1 69.24+0.32° 10.38+0.12° 9.98+0.09" 0.05+0.00° 4.81+0.1 11.4+0.3° 33.4+0.2°
2 70.81+0.24° 19.30+0.17° 7.70+0.12° 0.13+0.02° 4.46+0.3 21.540.2° 31.3+0.3°
3 60.66+0.12° 19.09+0.13¢ 11.45+0.32° 0.03+0.01° 6.30+0.2° 20.3+0.3° 31.9+0.3¢
4 67.26+0.58" 17.53+0.32¢ 13.10+0.43¢ 0.0440.02° 5.57+0.2¢ 18.8+0.2¢ 28.9+0.2¢
5 66.23+0.53¢ 20.15+0.22° 7.66+0.22° 0.05+0.01° 6.01+0.2° 23.140.2° 34.2+0.4°
6 60.72+0.22" 23.80+0.23" 11.35+0.38° 0.12+0.01° 5.83+0.3" 22.440.3" 33.9+0.3f
7 61.29+0.62" 28.8240.15¢8 7.52+0.22° 0.02+0.09° 5.83+0.3¢ 23.7+0.48 33.140.3¢
8 61.15+0.53" 29.55+0.21" 7.68+0.12° 0.05+0.01° 5.86+0.2" 26.0+0.3" 33.140.3"
9 59.85+0.72 20.12+0.321 13.00:£0.43" 0.20+0.00° 6.89+0.2! 19.3+0.4' 29.8+0.21

'Mean+SD with different superscripts in the same columns are significantly different (p<0.05)
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Fig. 1. Sodium contents of the commercial fermented soy and
fish sauces.

1. Korean low-salt fermented soy sauce, 2. Fermented soy sauce, 3.
Korean traditional soy sauce (ganjang), 4. Korean traditional clear
soy sauce (cheongjang), 5. Jeju salted and fermented common
mackerel and horse mackerel sauce, 6. Changnyeong salted and
fermented anchovy sauce, 7. Anchovy aekjeot, 8. Kanari aekjeot, 9.
Salted-fermented shrimp.
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(4,517.78 mg/L)7F 7H45F(3,911.30 mg/L)ol vl 15.51%
ol Eo] xgEo] e ZAoZ YEYt Na-glutamic
acid®} Na-aspartic acid 2 glutamic acid= $-7}7], glysine,
hydroxyproline, alanine, threonine, proline, serine, citrulline,
lysine-HC1¥}  glutamine<> %3, proline, phenylalanine,
tryptophan, arginine, isoleucine, valine, leucine, methionine,
histidine2 &utell #ojsts Zoem d#x o
(Shimura, 2003), #5tell= arginyl dipeptides (Schindler et
al., 2011), L-lysine?} L-arginine (Lee, 1992; Guerrero et
al., 1998) 22] 3 histidine-HCl, Na-glutamic acid % Na-
aspartic acid (Shimura, 2003)7} #oJste Aoz 4y A
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FE 4.8%Z 72791 2] (p<0.05)S Ho|A| et}
et AR TR et EAche FEL]
£ BAFAE ol&ste] &S A3e Fig 29 2o
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Table 4. Free amino acid composition of the commercial fermented fish and soy sauces (unit: mg/L)
1 2 3 4 5 6 7 8 9

Glutamate 1146.66 378.39 123.67 117.34 339.64 1150.79 533.12 126.60 392.39
Asparagine 4.82 18.08 42.49 41.72 3.47 0.00 0.00 45.95 236.13
Serine 469.68 288.89 227 0.00 0.00 0.00 118.97 0.00 201.41
Glutamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 385.54
Histidine 116.30 101.82 0.00 0.00 41.89 213.67 144.59 0.00 65.90
Glycin 258.80 138.69 238.85 111.87 150.55 670.26 272.25 118.69 286.13
Threonine 347.51 225.63 0.00 0.00 14.19 0.00 203.93 0.00 190.74
Arginine 197.64 397.93 0.00 0.00 3.61 0.00 92.85 0.00 572.01
Alanine 418.55 260.77 701.21 425.88 470.79 1845.05 642.91 449.87 337.71
GABA 13.42 37.32 730.13 18.27 0.00 0.00 0.00 19.70 0.00
Tyrosine 64.83 91.92 0.00 0.00 22.84 0.00 54.39 0.00 53.90
Valine 41537 270.04 289.82 149.19 245.67 687.55 405.18 158.76 218.16
Methionine 111.87 71.67 70.65 30.89 99.73 269.22 208.04 34.58 140.10
Tryptophan 0.00 118.13 0.00 145.88 0.00 0.00 314.76 151.99 315.82
Phenylalanine 418.96 269.77 309.35 154.94 182.64 0.00 301.89 175.79 164.89
Isoleucine 434.42 271.47 314.38 150.81 207.22 462.53 380.37 160.36 186.03
Leucine 664.34 416.32 456.34 221.17 290.98 622.59 571.09 235.40 394.89
Lysine 414.10 357.94 478.73 290.34 375.20 1346.00 985.51 345.18 47537
Proline 42538 252.38 33.55 105.64 118.78 393.87 113.27 103.96 273.13

Total 5,922.66 3,967.14 3,791.45 1,963.94 2,567.19 7,661.53 5,343.11 2,126.83 4,890.25
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Fig. 2. Degree of hydrolysis (%) and nitrogen distribution (%)
of the commercial fermented fish and soy sauces. [_|; Amino
acid N from formol nitrogen data, [7]; Lowry N from lowry
soluble protein data (Lowry N = Lowry protein/6.25), E&&3; Other
N determined by total N - amino acid N - lowry N and could
include volatile nitrogen, nucleic acid and breakdown products, e;
degree of hydrolysis determined by (4N/TN)x100, AN from TNBS
nitrogen data and TN from total nitrogen data by micro-Kjeldahl
method.
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Table 5. Comparison of molecular weight fractions of the
commercial fermented fish and soy sauces

Molecular weight fraction (%)

Sample No. - - -
Fraction I Fraction II Fraction III
1 34.246 27.548 38.207
2 14.281 35.530 50.189
3 51.768 13.501 34.730
4 16.454 25.447 58.099
5 8.070 36.184 55.746
6 0.074 63.192 36.734
7 0.172 46.575 53.253
8 1.201 40.114 58.684
9 12.729 31.179 56.091

*GPC fractions: I (>1,100 Da), IT (220-1,100 Da), III (<220 Da)
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Fig. 3. GPC chromatogram (. = 214 nm) of (A) 1/10 dilution of anchovy sauce, (B) supernatant after absorption by MAR, (C)
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Da).

Table 6. Sensory evaluation of salt intensity ranking test for fermented fish and soy sauces

Mean' Ranking’
Korean low-salt fermented soy sauce 3.74+2.74 1
Fermented soy sauce 6.52+2.58 9
Korean traditional soy sauce (ganjang) 4.00+2.45 2
Korean traditional clear soy sauce (cheongjang) 4.93+£2.59 4
Jeju salted and fermented common mackerel and horse mackerel sauce 5.44+2.34 8
Changnyeong salted and fermented anchovy sauce 4.4442 .31 3
Salted and fermented anchovy sauce (anchovy aekjeot) 5.07+£2.66 5
Salted and fermented sand lance sauce (kanari aekjeot) 5.37+£2.40 7
Salted-fermented shrimp 5.15+£2.49 6
NaCl Solution 10.00+0.00 10

'Mean+SD
Ranking 1 The most salty of all, 10 The weakest salty of all
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