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Production of SHOTTSURU (Fish Sauce) by Short-Term Ripening Process
and Changes in the Fatty Acid Composition.

IKEMOTO, Atsushi and SUZUKI, Yusei

Division of Regional Studies, Faculty of Education and Human Studies, Akita University

Abstract

SHOTTSURU is a traditional fish sauce produced using Japanese sandfish (4drctoscopus japonicus) in Akita prefecture.
It is produced over a long ripening period of more than one year. During the aging, polyunsaturated fatty acids such as
docosahexaenoic acid (DHA) and Eicosapentaenoic acid (EPA) are oxidatively decomposed. In this study, we prepared fish
sauces using Japanese sandfish, cod and saury as raw materials by short-term ripening process (24 hours) at 55°C under low
salt concentration. Since fish sauces are composed of water-soluble ingredients, fat-soluble components are concentrated
in the residue. Our results showed that the short-term ripening process suppressed the oxidative decomposition of
polyunsaturated fatty acids and enabled to utilize the residue as health food ingredients. The compositions of DHA and EPA
were constant during the process although their contents varied among fish species. The fish sauces produced by the short-
term ripening period had good taste and flavor, and their health benefits have been discussed.
Keywords : Arctoscopus japonicus, Fish Sauce, N-3 fatty acid, Docosahexaenoic acid (DHA), Eicosapentaenoic acid (EPA),

Sensory evaluation.
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Table 1. EEARABUAICEDERLICLLoDS « AEOHE

(ORV 2V AE-UN] @ &7 (21K) @ o~ (M)
Fik(g) 302 403 89.2
INT 27884 7K (mL) 302 201.5 89.2
FABALER % D% & (mL) 600 600 178
BRI (g) 90 90 26.8
BRI EE (%) 15 15 15
A O (mL) 280 120 80
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Table 2. FEIR—IDISIFERIER (%)
BN (Fatty acid) 12553 INBINE = AV
SYRFUIR 14:0 3.19 +0.07 3.47 +£0.21 727 +0.26
NIIFUER 16:0 17.82 +0.10 14.86 +0.45 14.95 +0.52
NVINA R 16:1 11.42 +0.59 571 +0.31 341 £0.13
AFT VR 18:0 2.65 +0.23 3.19 +0.03 3.00 =+ 0.05
A4V 18:1 34.84 *+0.44 2438 +0.81 731 +0.96
) )=V 18:2n-6 1.02 +0.02 135 +0.03 1.94 +0.08
a- VR 18:3n-3 0.69 =+ 0.33 0.64 =+ 0.02 147 +£0.13
T VR 20:0 0.07 +0.01 0.08 =+ 0.00 021 +0.01
Aty R 20:1 1.73 +0.04 462 +021 13.88 +0.68
T7%N VI 20:41n-6 1.47 +0.09 1.59 +0.21 0.77 +0.04
TAIFAVATUEE (EPA)  20:5n3  13.97 +0.12 12.33 +0.00 9.00 =+ 0.36
NNV 22:0 027 +£0.25 0.08 =+ 0.02 0.01 +0.02
Vi 22:1 0.20 +0.19 3.16 +0.13 16.49 +0.44
N2 22:4n-6 0.43 +0.01 0.56 =+ 0.04 035 +0.11
Nt BT R (0-3) 22:5n3 0.23 +0.03 0.20 =+ 0.01 0.09 =+ 0.03
Fagagt oy iE (DHA) 22:61n-3 9.47 +0.66 22.65 +1.07 18.55 +0.63
IZAAaM 3 24:0 0.03 =+0.01 0.02 =+ 0.00 0.06 =+ 0.03
JIVE 24:1 0.51 +0.20 1.13 +0.03 122 +0.00
TARNGE i (mg/g) 15.31 +0.04 11.36 +1.03 28.47 +2.07
faFn R G SFA 26.18 +0.09 21.69 +0.23 25.51 +0.84
M AS f DR iR MUFA 36.59 +0.49 38.99 +1.43 4231 +1.95
n-6:R 5 IE A n-6 PUFA 9.77 +0.05 3.50 +0.14 3.07 £0.01
n-3:RFNE R n-3PUFA 2745 +0.54 35.82 +1.06 29.11 +1.10
n-6/n-3 ratio 0.32 +0.00 0.10 = 0.00 0.11 =+ 0.00
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D% Al gH ) DOmgEE LTEL, n-3 RN
Wil o Tlx, DHA IZ N XN X 539.02%, EX 7 B
23.18%, V> < H317.34% THEHKX 7 »iHd % <, EPA
N ZNZ D3 13.00%, BX T H312.12%, 3> < 53 7.06%
TNENZ DD Z 0o 12, JEIFER IO W TIEA=E
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Table 3. EHIFABIEICEDIERILI:LLoD5 - ABDIEIREER (%)

BNl (Fatty acid) [[ZS=3 INBINK B U
YRF VR 14:0 1.58 +0.03 2.10 +0.07 6.05 *+0.04
NN 16:0 16.40 +0.19 13.06 +0.33 19.38 +1.33
NN AR 16:1 7.50 +0.36 479 +0.17 277 +0.14
ATT VR 18:0 4.15 +0.30 3.44 +0.36 478 +0.46
AVAL R 18:1 29.23 +0.82 23.85 +0.43 8.16 =+ 0.08
Y )=V 18:2n-6 0.97 +0.00 133 +0.04 1.61 =+ 0.05
a-) Vol 18:3n-3 1.54 +0.10 0.93 +0.45 3.07 +0.31
TI%Y VR 20:0 0.10 +0.00 0.10 +0.01 0.26 +0.03
EVES T 20:1 2.80 +0.53 492 +0.22 1121 +0.79
TIXN VR 20:41n-6 6.97 +0.18 242 +0.00 0.89 +0.05
TAaFAVATUEE (EPA) 20:5n3  13.00 *+0.18 12.12 £ 1.12 7.06 +0.20
Navig 22:0 0.90 +0.32 0.44 +0.03 0.05 +0.01
TV 22:1 0.80 +0.09 338 +0.11 1441 +1.00
TRV R 22:4n-6 0.56 +0.02 1.46 +0.47 0.12 +0.01
NafAV ATV (n-3) 22:5n-3 3.73 +£0.39 142 +0.16 0.34 +0.01
Natad LR (DHA) 22:6n-3 9.02 +0.81 23.18 =+ 1.82 17.34 +0.71
VAN 13 24:0 0.19 +0.07 0.06 =+ 0.03 0.27 +0.05
ENT 7 24:1 0.56 +0.22 1.02 +0.02 223 +0.02
FRHR N #: (mg/g) 0.082 +0.010 0.198 =+ 0.007 2.861 +0.315
B Frfli e SFA 2126 +0.03 19.19 +0.80 30.80 + 1.81
Al AN B Fn AR T MUFA 39.42 +0.79 37.96 +0.94 38.78 +2.01
n-6:RFINERAE n-6 PUFA 6.86 +0.08 521 +0.43 2.62 +0.01
n-3R 5 IR A n-3PUFA 3246 +0.74 37.64 + 131 27.81 +0.20
n-6/n-3 ratio 0.23 +0.01 0.14 +0.01 0.09 =+ 0.00
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BRAZK S WEIZBE S L 2o T2,

3-3 HADRHEAER

FHPEEICE D Lrx o025 - A E I L 12BRIC
A U 72 BRTE O f HERALAL % Table 4 1278 L7z, FHEIHER
HIIERE L1 g X477V Omgi e LTHRLT, FHEL n3
ZRIEIFER I H % &, DHA IZNZXNZ 238.79%, E
X7 2326.00%, H>=<i17.96% TEX I MR bH% L,
EPA [E N Z N X 23 14.27%, BEX 7 2311.87%, ¥ v <
23881% TNENZDBEHED S hrolz, ITNLIE, KE
VA=l xo25% - ATOIRIIEH & [FH 2 En
THo72,

Fig. 3 ICHHIRKEIZ LD Lr o205 - Al aERiL
T2BRIT A U TR O A - — 1T 2 NS AT AR AR B R
(n-6,n-3) & EPA 2 * DHA D% R LTz0 REY F—
FRLxo2% - AELITELD, n-6 RIBHIE DMK
BAOHEETRIBLASEIRbN Ko7z, —HT,
BEXIPn3 REWRERDL S EATVIDE, AE
VA—bRLso2% - ARBLAKTHY, EXTIIF
IZDHA SEVE» o7z, 72, NEANXIFZEPA &&=
Eholid, TNHKREIVI—IRLLoDd « L
[t ThHo7:o UEDXIIT, BWEIZTOWVWTIE, NEAN
£ T n-6 RAGHIIE DR AEA LT B & D R AT
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Table 4. EHRABKICKDERLIREDREIHEER (%)

N8N (Fatty acid) 12553 INBINE BT AV
SYAFVR 14:0 328 +0.04 327 +0.06 7.59 +0.13
NNITF Y 16:0 17.94 +0.13 1449 +0.08 15.14 +035
NVINA VR 16:1 11.56 +0.02 520 +0.10 3.49 +0.06
AFTYV R 18:0 2.54 +0.04 3.06 +0.03 2.95 +0.08
AUAVEE 18:1 3472 +0.12 22.71 +0.26 821 +0.10
Y )= Vi 18:2n-6 1.02 +0.01 127 +0.05 191 +0.02
a- VUl 18:3n-3 0.71 +0.41 0.58 =+ 0.01 1.48 =+0.01
TV VR 20:0 0.06 =+ 0.01 0.08 =+ 0.01 0.13 =+0.08
EVES I 20:1 1.69 =+ 0.03 423 +0.05 13.37 +0.23
TIXN VIR 20:4n-6 1.47 +0.01 1.77 +0.10 0.77 =+ 0.03
AN VETUEE (EPA) 20:5n-3 1427 +0.14 11.87 +0.11 8.81 +0.10
Navig 22:0 0.16 =+0.05 023 +0.04 0.03 =+0.01
TR 22:1 0.43 +0.19 3.03 +0.08 16.09 +0.46
N2 22:41n-6 0.41 =+0.02 0.51 +0.02 0.40 =+ 0.02
NatAVEZ R (n-3) 22:5n-3 0.26 =+ 0.05 0.58 +0.03 0.40 +0.01
FatadtryE: (DHA) 22:6n-3 8.79 +0.12 26.00 +0.28 17.96 +0.08
VAN 24:0 0.01 =+0.01 0.03 +0.01 0.05 =+ 0.00
TV 24:1 0.69 =+ 0.05 1.10 +0.04 1.24 =+0.00
TARNGE i (mg/g) 31.97 £2.70 19.10 = 1.41 42.33 +4.95
faFn R G SFA 22,57 £0.13 21.15 +0.06 25.89 +0.48
M AS f DR iR MUFA 42.68 +0.05 36.27 +0.19 42.40 +0.53
n-6RFIARNGER n-6 PUFA 322 +0.01 3.55 +0.03 3.07 £0.03
n-3RFINGNGEE n-3PUFA  31.53 +0.19 39.03 +0.22 28.64 +0.02
n-6/n-3 ratio 0.11 #+0.00 0.09 = 0.00 0.11 =+ 0.00
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NEH A3 22 o T2
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