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Fermentation Characteristics of Anchovy Engraulis japonicus Sauce

Amended with Onion
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This study investigated the quality characteristics of anchovy Engraulis japonicus sauce added with onion to improve
flavor, reduce salinity, and enhance the antioxidative activity. 4 samples were prepared to find the proper amount of
onion, including a control group without onion and 3 samples with different amounts of onion: 10% (Fs-10), 20%
(Fs-20), and 40% (Fs-40). The samples were collected at intervals of 15 days while fermenting at 25°C for 60 days.
As the amount of added onion increased, the browning index decreased, and the flavor of anchovy sauce was en-
hanced. The composition of amino acids showed high content of glutamate and alanine that can improve the overall
taste. In the free radical scavenging activity test, the Fs-40 group showed the highest value, 74.72%, compared to
10.98% of the control in the antioxidative activity. When evaluating overall preference such as color, fishy smell,
flavor with richness, and overall acceptability, the control was rated the lowest, while the Fs-40 was rated the highest
and was recognized for its overall excellence. Adding onion not only reduced salinity and increased antioxidant activ-
ity but also improved overall sensory properties by adding richness and minimizing fishy smell.
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&, SRl AA AL, A T A 24 7150
Lof olof gt A=-Ie ZrsheR(Kim, 2003). ZZ2{u 31 A=
of ARl 1 A Fe= WA 54717 4 8tel(Gild-
berg et al., 1984) A A= Ak o] A4S A 8lsh= 8.219]

288131 9JtH(Kim et al., 1990, 2002).
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Z(Cha and Lee, 1989), a4 37} NA A F(Raksakulthai et
al., 1986), )= kojiZ 75t B HA A Z((Lee et al., 1989;
Indoh et al., 2006), 15, ¥} 2 A77FE 52 H7FsH HA
A A Z(Han, 1997; Choi et al., 1999) 5 T}oF3t AL7} 0] F-0]
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wpo] e A A o).
¥ Allium cepa L) #gH} mhéso] 45hs chaal A2
2, Ot 71204 A 4= 2lo] A AlA A Al =
AL QUEH(Kim et al., 2010). 7%, AI9E, s, A3, 98 FollA]
it 2 YA T Gl Uk 20194 7|20 R oF 1608HE
o] A14ke] o] (KERL, 2020) Zst]o] o222 31 9lck. g 4
3] of 919%2 Bhahz, Tz, A|bo] £k TR Elo] 9l
™, diallyl disulfide, allyl propyl disulfide, S-propenyl cystein-
sulfoxide®} Z-2 2 3k 3=} quercetin, kaempferol 5
o| flavonoid 7 B5H20| Thak FEo] QoiAl ket 2Hg
(Park et al., 2015), 3+ 2-8-(Kim, 1997), &%t 2H-8(Graf et
al., 2005), 54 a1 2H8(Park et al., 1991), A 1A 25}
oJl"(Schneider et al., 1995), @3 #|3}(Sheela et al., 1995) 5
of &7} Q= Ao = Harw o] itk J1eut ko] =
o] AAE R o 85]aL lofjA] Aul /=l whet ko) A4k
w Fuprt ARt 28|47} §lojA 7HA o] HEstAL 7] %
7 Jek(Kim et al., 2000; Kim and Kim, 2009).
wAjoAe] Fo) A4S 913 Wl Wrhgel olgom ¢i9
Han (1997)2} Choi et al. (1999)& n}s, oFa} 0l 417+ S0] 7}
FE o] on, A JutE 0|83t A= A ISt 9
7Tt Bie} o] o] W A FukE o] gt = AR 9|
Ha7h g ZPHA| b2 4= vkl F58to] A o, 71
Gt 2 FuZLREE o] 83t oF 19 Fete AHIAE S S5k
& AR 7S A skaLA) sEQich 21 ARt Gk A e
EAS A ¢ 7S S A ok o] 853l
T BN A Y Al 2o FutE vhfste] d7lekar Wa
= = GopH i} o, T3t o3 of v 4| A,
7154 R, Bk AR T RS AR B AT Aol A

ez

AR 2 ARG YA]1=20209 Sl FAkA] 718 e o
QtollM of2ld 14 cm W&l o] AR 2 717 24 B3 #+-F
AAI(A00)2] WE7garol A 20C= FAskL, AU &
HFsto] ARg-shh A @ ol AR Yk 20201 5ol A
oM AR AGHEAF)Z 8-S Tl FdsiA e, &
T 201994E AIQE B2 AL AR, F Als )= st
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of 19 5k 714 W 1S ALg3hairt.
HRO| M=
e H7ke AR AR 71Ee] AT AT Y
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| Whole large anchovy (500 g) |

Adding 20 mL of water |
Chopping

4—| Adding 125 g of salt I
._| Adding onion (10%, 20%, 40%)
A,

| Fermentation (25°C, 60 days)

l

| Stiring (once/15 days) |

I Control

Fs-(10, 20, 40)

A4

Fish sauce

Fig. 1. Flow diagram for preparation of salt-fermented anchovy
Engraulis japonicus sauce with onion

7](HMF-3910SS; Hanil Electric, Seoul, Korea)= choppingd}
k. vk P FFoll tisto] 25%2] WA H} it &
35 0, 10, 20, 40% H7FE 2& 242 B % (control), Fs-10,
Fs-20, Fs-40 A| 2.2 3hirh. A5 212t 3704 Zvlete] Set
28 Ag F 1kg 870 AAsEaL, 25°Coll A 60D HHA|
on, 159 A 02 A 7S ekl FLEAS 2ABHT

H‘|

21 &
2L AEFTMEDS, 2020)0] £3101 471 Az
st en, dee AR S goll 7 20 mLE 238
3! A3 Ultra Turrax T25 basic; IKA Works Inc., Staufen,
Germany)&t -, ASFE AR S g& 23] tAl F54: 5 mL
£ 7Fsto] 3l48tal HEA|(Cas salt-free 2500; CAS, Seoul,
Korea )& =43}3ith.

pH H & A=

A& 10 goll S5 40 mLE 7FstaL 30°ColA] 147 &<t
shaking (VS-8480 SF; Vision Scientific Co., Ltd., Dacjeon,

h

Table 1. Formula for preparation of salt-fermented anchovy sauce
with onion Engraulis japonicus

Ingredients (g)
Sample -
Anchovy (%) Onion (%) Salt (%) Water (%)
Control' 500 (77.52) 0(0.00) 125(19.38) 20 (3.1)
Fs-10 500 (71.94) 50 (7.19) 125(17.99) 20 (2.88)
Fs-20 500 (67.11) 100 (13.42) 125 (16.78) 20 (2.68)
Fs-40 500 (59.17) 200 (23.67) 125 (14.79) 20 (2.37)

!Control means salt-fermented anchovy sauce without onion, and
each other groups indicate the anchovy sauces fermented with dif-
ferent amounts of onion; onion 10% (Fs-10), onion 20% (Fs-20),
onion 40% (Fs-40).
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Korea) 3Fth A| 25 #2318 5 10,000 goll A 1027F 914
£-2](Hitachi CR22G IIT; Hitachi, Tokyo, Japan)s}o] A-5-oH-L-
o] }X|(Whatman No. 2)2 At} o248 pH meter (Seven
Easy pH; Mettler-Toledo AG, Bussigny, Switzerland)= 7%
s19lth. % AbE pHE 248t A7 3 mLof 0.1 N NaOH &
902 H7}ste] pH7t 827 B kA A st on] Zako.
2 ghaksto] et

EESES
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£Co| A 787 ¥A4E2](Combi R515; Hanil Scientific Inc.,
Seoul, Korea)3}ith. A5 10 mL& $3lo] $F4 10 mL
£ 713122 0.1 NNaOHLe % pH 8.57} H =& Z:X(j??} o2 35%
formalin €9 10 mLE 2|7}5}32 thA] 0.1 N NaOH £ o2
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o] 7kt whet RS ekl His WoA e A
T Ubehgteh o] AY oFuke] SRRl 90% O (RDA,
2016)0.2 Hirwo] gl A=t 2 Aol ARRE o] o=
HEFFo] 92.3% (dllolE u] AANel o] 2= ZlollA] A==
Aol Ak o] 24 AAA Hrhs 2 1S Hol da 1
A YRR o] S Zl o A E AR EA Y RS
2 70.8% (dlloTEl 1] AA) AW, FuHE 40% H7HE Fs-40
A= i 2wtol] vl igho] 7%7F 57Fe 69%= Lyt
o} dee BAURE Sl el 25%9] a2 A7 Y %
upo] A7l A|Ze] "X HAL Axr} 13.9-16.7%2 LHEr
el Um et al. (2018) 12%2] Al HR|HAS BAG 2
T} G} 20.0-25.8% % H 15} QlojA] H oI TLof| A9} 2}
£ Uehdleh o] A2 2 Ao A= QAR S o R A
Al NaCl eFgah= 2po]7h 9l Ao F4 e A3l H=9
7182 = F YA S AT FNNFQS, 2016)2 23% ©]5to]
1, R4 EE(KSA, 2016)2 B 44 25% ol sk2 g8t
AL Qleh A=Y A, 2 AR § S ol2Aer 245t
o] 5 20% o]/do] g B A 0= oA=L ot Aol AL
B3 A=AIR ST Auol w2 tixollA] 16.7%, 40%
FE 721 Fs-400] 4] 13.9%9] 48 HQl A0 & Hol A
off AR HYHY vt w4 Pokom +EE =8
RO At o3t Ao A Polls LETt S A
T I oll A Faf7E JeYE 4= Q= A8 aLefste] VBN, pH 5
o] Wzhs o 71 AuE Favtolch o & da T
thz ol Al 1.84%, Fs-102 1.67%, Fs-20-2 1.40%, Fs-40-2
1.30%2 UFehut ofao] A 7hegol| whef 24k glet.
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28] stttz o] 2 AA3] ARk WA 30 Ao
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Table 2. Moisture content, salinity and total nitrogen (TN) in salt-
fermented anchovy Engraulis japonicus sauces with different
amounts of onion on 60" day of fermentation

Control' Fs-10 Fs-20 Fs-40
Moisture (%) 62.0£0.3%2 65.0+0.7° 66.0£0.1® 69.0+0.22
Salinity (%) 16.7+0.3% 15.910.6® 15.4+0.3° 13.9+0.1¢
TN (%) 1.84 1.67 1.40 1.30

!Control means salt-fermented anchovy sauce without onion, and
each other groups indicate the anchovy sauces fermented with dif-
ferent amounts of onion; onion 10% (Fs-10), onion 20% (Fs-20),
onion 40% (Fs-40). *Different letters in the row indicated signifi-
cantly different value (P<0.05). Data expressed as the mean+SD of
triplicate determinations.
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Fig. 2. Changes in pH and total acidity of salt-fermented anchovy
Engraulis japonicus sauces with different amounts of onion dur-
ing fermentation. The groups indicate as follows: control, without
onion; Fs-10, with onion 10%; Fs-20, with onion 20%; Fs-40, with
onion 40%. 'Not significant difference (P<0.05). *Different letters
in the row indicated significantly different value (P<0.05). Data
expressed as the mean+SD of triplicate determination.

SopA| AL, W 7F SXE A ZAk 5 7140 A 7Hs Aol
bl Azt HA7E §l& A & AbRETHOh, 1995; Lanzotti,
2006). T& 60Yoll= S A LRt gt H7t AlmT-Eol
6.16+0.05~6.17+0.03 0.5 2 45%0] B3| oF7ke] 2712
HAL, 2= 204101 Zfo] & Heirt. o]ef Zo] W7
ko] o] whef tfj ol wls pH7F A| Wehd 212 Yeom
(2002)9] Fup7bs 37k 37 A9k Na et al. (1997)9] A
T Auket GAket Ak dEbth Wa 30 o] FRE ot
H7HE0 pH7F A A S 2 Aol AR Belrt o] et 2
H7hul =] S0l o3t ol o] Atz QI AR1A] Fufol
THi-e Bk o] Hefjoll whe AAA] WekshA] ghrt. $of] =9
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Fig. 3. Changes in amino-nitrogen content of salt-fermented an-
chovy Engraulis japonicus sauces with different amounts of onion
during fermentation. The groups indicate as follows: control, with-
out onion; Fs-10, with onion 10%; Fs-20, with onion 20%; Fs-40,
with onion 40%. 'Different letters in the row indicated significant-
ly different value (P<0.05). Not significant difference (P<0.05).
Data expressed as the mean+SD. of triplicate determination.

2 WeB7IlA G 7RENA olwLt o] F 5 Fufjof =4t
T ZE A sk wd o] I At Fute 7tol| whet =
7156 VBNo| =81 Z1& 312 shH uh 712 vehd 2
o) Z7he o) nEe] $4E 21 YR okt

I AR H

Fig. 204 & Alw2] WISHE B uHE 27] 15037 %
PFakA gt o] A A3] et A0 2 et lek, 270
© Fu7REOIA A YERAIRE o] & e ) ey ol wh
2t JuhE H7FsHA 98 tiRatoll A 2819 A vEhd AL
2 mop ofute] Wrhe WA F vl 48 odAslE A
o](Block, 1985; Sheo, 1999) obd7} aLg3f| & 4= qlom o]
= 6‘5:%] o:]:,].g] rxl_g_/d& EOJ]_Z,—E]— O}:j_].v/] x47}§ ﬂtJ—_,]
o] ol o g AL 0] 87|AL YA 715Alo] ol vkg
2719] % Abesb o b, wha 270 7H we e o
EPE tEzolAle W 3027 AkslA S71Ron
8 60Yofl= 7MF =2 kel 1.33+0.05 g/100 g2 7914
OR £ A % % Itk ol AE P} AR FHT}
U=t o ol WX o] Puul ohel SR AR &
ZlofulicAl, B3] 7h2EA7|S 742 AHA oful ik So] g
S Hzl Aoz AlrEh ERH R 45 o foll= F Ak &
ol Fs-40 Al &5 Al 9fstale 79 ¥3k7} §I3ieh 30 o]
3 pHO| 2717} u| A 2o] 240 o]§t gofu] i HF-S-9] 57}01]
ofa 2121%) o e Hafol uhe Wil v e o
7+ a5,
OfO| AP EIA

o =1

El

ofute) obg grelsto] T WAl A WE % ofu] A A

o) WS Fig, 35 2, ol A ALA TS S 2]
30 &t w438 Sl 11 o] ol A A3 S8
g, o] A= Choi and Kim (2005)2] ThA|u}, HujAl, &
%2312 9 7|EAro] A7bE B2 M AT} Zhao et al. (2017)9] &
TollA & 4 = A FrARSERT:. G 5o A7 Rash= 4
oll ofsto] oj= A= A | =)7]= sht 3t 77k A Y &
oA ek uk MeguEm A F7t Wees Ak
op7h o e ZeErh(Lee etal,, 1989). whabA] Fuke] 71
ol wopgjof wet 27] I 0ol Hsl A 30 oll= o=
AR A 3EFo] Fs-10 A2+ 2.86Hl, Fs-40 A2+ 3.25
vl = S7FskiTh ey Ea 60U ol A2t ofnfieqd A
A skeke B 1,165.5+44.6~1,302.0+0.0 mg/100 g= <Fuf
20% A 7Ft21 Fs-20 Al 25171 §-9] A 0 2 =2 ofu| i AFA] Al
2 PG UEkiIT) o 22 Fof 2 f2lofu] Al 3
& $ALE Lol o] o) B4S vl maE 1, Fs20
ABF7} 71 A U A QA3 webA) ehal g 2] 3
oA AHF 48 BYE| 4471 Bad Aoz ARy
o). ko] 27}epo] B Fs-40 Al 2| A ofu] AL A gk

o] M A FZbolA Lhe AR Lhehgtizd], o]t ot A7}

of oJgh fEgake] ZrlE % A4 ghepo| rolxl Ao 7]l
Ao ARt
712 A(VBN)

S| NR 0] ETY F Al ¢17]849] MK Fig, 49
2y, S]] WA o) WsHs uhE 7| 7ko] Akl utet
Skt wa 27] 04 Zof tjzt0] 84.0+9.9 mg/100
g2 7P Wgtal, oFubErE AlZ4E 98.0+£9.9~120.0+9.9
mg/100 g2 o 2ol w]8) 7] RO oo 7}agol
ul—O 2~ HHPA-]Oﬂ7] AA aoko] =7 ] 14.5}14;} Han (1997)£
z47}0].h- Aloﬂ L-_E__ tJr,:/]-@_]- }\H 7(—]4 1:11—3;_ A—]oﬂ tq, zl
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TMANS] go] 27 Z71s1E R A9 e wae 4
ZlotuleAte] AL £ 4 glovk, Eafe WA 4R g
o] tha: 5713He B a3k T k] ool B Fs-20,
Fs-40 A 2ol 9E 15000 @812 23 ol A&
£ 4 91900, 60UAolli= Fs-40 A 22] 5124 971843

°] Fs-20 Al &5t WA Urebytth. wheba] Fs-20 Al&17}F 7}

]- _lr_ o _‘?‘__]H]—/\']d7]7(1/\ 6—]—2}:_0_ L].E]_LHE} okj}g] ;‘<47].§ o]z‘-;]-

S ESFO] 271 nAYEQ] ZFA]0 2 olsk IHkA] 2 AS)st
o) QAT HH A0 AR 4 gloth HaKE 5
AR tlaathe 52 gl Hol7l SRt Sk &

A3t 702 Ko} oFulo] 3} 72-8(Shin and Kim, 2004)© 2
H| 2 22BaleEo ol A|uk Hus gulA oz oz e A
= AlrE,
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Fig. 4. Change in volatile base nitrogen of salt-fermented anchovy
Engraulis japonicus sauces with different amounts of onion dur-
ing fermentation. The groups indicate as follows: control, without
onion; Fs-10, with onion 10%; Fs-20, with onion 20%; Fs-40, with
onion 40%. 'Different letters in the row indicated significantly dif-
ferent value (P<0.05). Data expressed as the mean+SD of triplicate
determination.
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Fig. 5. Changes in browning index of salt-fermented anchovy En-
graulis japonicus sauces with different amounts of onion during
fermentation. The groups indicate as follows: control, without on-
ion; Fs-10, with onion 10%; Fs-20, with onion 20%; Fs-40, with
onion 40%. 'Not significant difference (P<0.05). *Different letters
in the row indicated significantly different value (P<0.05). Data
expressed as the mean+SD of triplicate determination.
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Table 3. The content of free amino acids and ammonia in salt-fer-
mented anchovy Engraulis japonicus sauce with different amounts
of onion on the 60" day of fermentation

(mg/100 g)
Amino acid  Control'(%) Fs-10 (%) Fs-20 (%) Fs-40 (%)
Asp 710(8.4) 159(2.0) 10(0.1) 48(0.8)
Thr 456 (5.4) 423(5.4) 307 (4.2) 47(0.8)
Ser 399 (4.7) 380(4.8) 266 (3.7) 4(0.2)
Glu 1,314 (15.5)1,297 (16.5)1,061 (14.7) 843 (14.3)
Gly 278 (3.3) 271(3.4) 271(3.8) 275(4.7)
Ala 654 (7.7) 975(12.4) 1136 (15.7) 882 (15.0)
Cys 48(0.6) 45(0.6) 181(2.5) 426(7.2)
Val 517 (6.1) 501 (6.4) 507 (7.0) 462 (7.8)
Met 270(3.2) 257(3.3) 264 (3.7) 243(4.1)
lle 470 (5.5) 459 (5.8) 454 (6.3) 413(7.0)
Leu 880 (10.4) 868 (11.0) 871 (12.1) 768 (13.0)
Tyr 25(3.0) 194 (25) 99 (1.4) 124 (2.1)
Phe 424 (5.0) 402 (5.1) 373(5.2) 316(5.4)
Lys 734 (8.6) 684 (8.7) 700(9.7) 587 (10.0)
NH3 150(1.8) 152 (1.9) 198(2.7) 238 (4.0)
His 421(5.0) 387(4.9) 286(4.00 2(0.0)
Trp 74(0.9) 30(0.4) ND? ND
Arg 218 (2.6) 166(2.1) 13(0.2) 13(0.2)
Pro 222 (2.6) 216(2.7) 227 (3.1) 192(3.3)
Total 8,496 (100) 7,866 (100) 7,223 (100) 5,891 (100)
z;‘g‘;‘é)‘\-m N' 4617 4710 5159 4532

'The groups indicate as follows: control, without onion; Fs-10,
with onion 10%; Fs-20, with onion 20%; Fs-40, with onion 40%.
2Not detected. ’TFAA/TN means total free amino acid/ total ni-
trogen.
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Fig. 6. ABTS radical scavenging activity in salt-fermented ancho-
vy Engraulis japonicus sauce fermented with different amounts of
onion on 60™ day of fermentation. The groups indicate as follows:
control, without onion; Fs-10, with onion 10%; Fs-20, with on-
ion 20%; Fs-40, with onion 40%. Different letters in the row indi-
cated significantly different value (P<0.05). Data expressed as the
mean+SD of triplicate determination.
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Table 4. Sensory evaluation of salt-fermented anchovy Engraulis
Jjaponicus sauce with different amounts of onion on 60" day of fer-

mentation

Control’ Fs-10 Fs-20 Fs-40
Color 3.83:0.83%2 3.92+0.90 4.08:0.79 4.17+0.83
Flavor ~ 3.25:1.14%% 3.50£0.90% 4.42+0.67% 4.500.80°
Taste 3.33:0.98° 3.58+1.16% 4.25+0.75% 4.42+0.67°
Overall  30511.06° 3.67+1.07% 4.33:0.65° 4.50£0.67¢

acceptability
'The groups indicate as follows: control, without onion; Fs-10,
with onion 10%; Fs-20, with onion 20%; Fs-40, with onion 40%.
2Not significant difference (P<0.05). *Different letters in the row
indicated significantly different value (P<0.05). Data expressed as
the mean+SD. of triplicate determinations.
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