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Processing and Quality Characteristics of Rapidly Fermented, High Purity
Anchovy Engraulis japonicus Sauce with Salt Fermented Anchovy Material
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Department of Seafood Science and Technology, Gyeongsang National University, Tongyeong 53064, Republic of Korea
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To develop a value-added anchovy Engraulis japonicus sauce, we examined processing conditions and quality char-
acteristics of rapidly fermented, high purity anchovy sauce (RPAS) by adding 30% (w/w) intermediate salt-fermented
anchovy material. RPAS had higher total nitrogen and amino nitrogen contents, and lower salinity than traditional
anchovy sauce (TAS). The total amino acid contents of RPAS and TAS were 17,626.8 and 12,808.2 mg/100 g, re-
spectively, and the major amino acids were alanine, glutamic acid, lysine, cystine, valine, and leucine. The histamine
contents of RPAS and TAS were 12.6 and 25.2 mg/100 g, respectively, and the protease activity levels were 0.851
and 0.595 unit/mg, respectively. These results demonstrate that RPAS was more flavorful, and could shorten the salt-
fermentation period by more than half compared to TAS, and can serve as a high-end fish sauce.
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24755 2t W ERE Wol -5 o] 9rh(Kim, 2003). st AFRE G770 mHE EA| AR 0] A& W Y A%
HRHA2 o 2EE F2 7Py ol A] A 28to] ARk AR} HhH o] w2 g B W3 (Cho et al., 2000; Cho et al., 2003), &
= Fefjo] Qo ol = 3ol Al $1A A oA g o] JF KA O] 4] 5 AERISH Y SAdHa x| A77F B2
A HA I} 2 YRR 7 AT Al S AAlstaL glom, 2 FAof| mX]= FFH(Im et al., 2001), BN A S| FAA| 3%
O 87T Al F7Re Aot v AR o2 /JE(Oh, 1995), 7FE A 2]t A HAHA o] A% 5 ZdH
Fal7bgEol Hlste] Al27]7te] 2| o3 A7t 5= SKPark and Kim, 2005), H|E2EANF B AA o] HAjE] 2
FO2H A 7t -&olstA] 27] wZol dlHEE &4 Z1(Oh, 1996), ZHipA 2 AFA 2] o)) oJ5t H x|l A o] 9A 2] E4
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4 ZAEA(Jang et al,, 2012) Fo] Ei1E|o] Itk FHH L4
dhg Ax N R0] g E FAof| gk AR Aprhasiel v}
#ola] 714 Koji& o] 4810 44 oi7b4-2] whgel 2tz )
WS AAT £4 Aofe] izl Alzof ¥t A+ (Kimetal.,
1990), A9 7}a-HARES o]g3t 44 Hx AR 9] A2 (Kim
etal., 2005), &4 Hx] N A ] peptide EAJ 7} E2 of] 3t AL
(Choi et al., 1999) 50| =3 =]o] A ¢l.oH, Kang et al. (2001)
< rohte] e a2l g o] g-oko] Al gt 49w a EA Y
o] ZAlo|| Talo] B3}k Hf Qlrt, B =Fo A H x| oAl 9
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S ST B2 Asfusle

M=
2 AlYof| Y72 ANE-SF HXA|(Engraulis japonicus)= 2020
w1 % off 7IddEF ez of2let fEFAHIA, 12.5-13.3 cm;

A%, 7.5-8.8 gy% AR M 44kl 4] Felaled o] 485
Ak LAl AAE Aol M7 BAHAE Sl B
2] G4k Gl (salt-fermented anchovy material) = A M
FAIA T e S8 E F2 Ae Fdskeled, Ad(L
Shopping Co., Sinan-gun, Korea) 5FA| TtEO|A L¢3}
of ARg-5F3Tt.

LNUE TAE HRAHO| HE
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AR AR B 23-25%0] A AE A7tstol uhEgke.

3
%24 T ok A 4 Ul A G
FEE 30% (wiw)2] B ST Tfalo] 2 Egech o o] &
BrE-2 Al &I S 1 e _%-L_g] oﬂEI o7 vt AlZ
9Fg Z(Handok Ins., Busan, Korea)ol] ©o} %0]2} PE (poly-
ethylene) 20 2 Q|FE o|FWET & 2142°Cof| A 1271
4 S APEAAT SR 5 AF A9 LS A
npo] A2 g E 7 ofifste] &R e HA NS (rapidly
fermented, high purity anchovy sauce, RPAS)S A| =3} %itt.
S B o) te S e ool olele 5 7]
7] 0] 23-25% (w/w)2] A< A 7} S35} 5 2ol Alzar
Z5 olgsto] 2122°CollA] 2¥7t =

do2 42 feee) 2 coAAer e qmm

ol %] (traditional anchovy sauce, TAS).S. 2 A8} E}
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Qlub Bo] ghek.o APH(KSFSN, 2000a)0]] ket 458 A9t
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79 Az, 2L semi-micro Kjeldahly, $]3&-2 A4
s5h0m 2 4%t
%=, pH, B4 Y otol=AA

A== Hx7|(Salt meter ES-421; Atago Co., Saitama, Ja-
pan) 2 24519131, pHiz ARl 109e] 74T 715iol
a2 7](Ultra Turrax T25; IKA Janke & Kunkel GmbH Co.,
Staufen, Germany)2 ++33}3t & pH meter (Fisher basic;
Fisher Sci. Co., Pittsburgh, PA, USA)Z Z4s5}¥ch S84 4E
semi-micro Kjeldahl'H(KSFSN, 2000a), om] =AM 4~(NH, -
N) &2 formol 2% H(Ohara, 1982a) 0. 2 =45} Th.
siwse|za, ME U B

3JdkAd & 7] - A (volatile basic nitrogen, VBN)+= Conway
unitS ARLEH u]SFEHAB(KSFSN, 2000b).0.8 24691,
At = pHE 43 A|R 100 mLof| $4 formalin®. 2 &3}
31 0.1 N NaOH £ %}7}1310] pH 8.30] & wj7}x] £ 8%
foho] mL 428 UERHQITHISSRI, 1985). AE Akeof 4]
Spindle No. 3 accessoryS A2Fst # = 7| (Brookfield viscom-
eter; Ametek Brookfield, Middleborough, MA, USA)Z =%
alsict.

M| 5|AEHI o

e M= ZAM2A (Color difference meter ZE-2000;
Nippon Denshoku Ltd., Tokyo, Japan)& AM&-3}o] A& A
O] M=o st L ﬁ(tgg), a 7L(;<4AHE) b 7L(§I—AHE) U AE
QAAANE 2AIAC. of o EEUTO L3t a 3t 9 b 3k
2 747+ 99.98, 0.01 & 0.010]]c} S| AEMN] BA12 Al
Z(MFDS, 2022a)¢]| w2} HPLC (high performance liquid
chromatography; Surveyor Plus HPLC system; Thermo Co.,

Waltham, MA, USA)E 24519 on, chl 2l Ba g 4 A
2 712191 Hammersten casein®] 723l A= E tyrosine 7
FH(Kim et al., 1999)¢f] o3} =435} ). &4 E4(unit/mg)
2 A7 1.0 mL7} 189 AA4J8H= 1 umole tyrosine A3
2 | unit= FA|S}F T}
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Bligh and Dyer (1959)2] Wof uje} Al=9] FAAL 3
23}, AOCS official method (AOCS, 1990)0]] whe} Az} 2
methylesters}gt 5, A|HFARS H-2]|3}3L capillary column (Su-
pelcowax-2560; 100 m X 0.25 mm; Supelco Japan Ltd., Tokyo,
Japan)o] &2F¥l GC (gas chromatography; Shimadzu JP/GC-
2010; Shimadzu Co., Kyoto, Japan)Z &35} t}. o] tf GCE]
o /H 174 ] 1E(Kim etal., 1994)g} 71—"1 7L :[LH;(]HI—/K]—_O,] =
AL T IO HEEA| 7|1 Y equ1valent chain length'{
of osf} 57 5F3ITh ot Ak Al&o] 6.0 N H,SO, -89
o] heating block (HF 100; Yamato Co., Tokyo, Japan)©.2
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24X 7F B3jA)1 7] & 719 %8131 0.20 M sodium citrate buf-
fer (pH 2.20)2 483t & o}u| 1= AF 25141 7| (Biochrom 30;
Biochrom. Ltd., Camborne, England)2 43} t}. 7] 22
A 50] 217t 203 HNO, £ 715} <4 25(Ohara, 1982b)
Al71 3= ashless filter paper (Toyo 5B; Toyo Co., Nagano, Ja-
pan)= o]T}slo] YATFO 7 -85t U2, inductively coupled
plasma (ICP) atomic emission spectrometer (Atomscan 25;
TJA Co., Santaclara, CA, USA)Z Na, Ca, Mg, K, Fe, Zn, P &
S 5] e HAshTh

=F

711'. al 71 =l

RPAS ¥ TASO] dRbd& 3t A=s A% A=
Table 13} Zt}. RPAS % TASO] 8 FFake 747t 61.8% 2
64.5%, e sheke 77} 17.3% 9 12.9%% RPAS7} 4
= S Thas A2k, 2ok SRR TASO|| Hlal oF 1.3
vl -2 5214 Afo] & YER it o= BA 9] /3Rl
Q3 A7astasy ndE A E AT F58] EEof 9l
= 94 GdaEgel ot A & Ao g3t o
257 fEo 2 AZETHPark et al., 2000a). Back et al.
(1996)2 Kojig H7Iet &/ A4 ExAZo] HE HAA
Zho] vlsf| 2okl ghefo] wotthal i At fARE dukE
K gk 8} 9lt. ghA RPAS 9 TASS| 3] g2 217} 19.4%
g 20.7%0]9 00, dr 7HzF 20.7% 9 22.2%= RPASO)
ol tha A=t olegt =9 7= RPASS| Fn 3F
AW WA 7|5 el 71oe Ao 2 BZHE| Qi

RPAS % TAS®| pH, &34 31, ofn]:=4ba 4 3H, VBN
T, At 2 HEE S ZAil= Table 291 Zth RPAS
2 TAS®| pHE= 217} 6.5 9 6.82 A2 v|=51ch &3 E
2| N A 0] 2 ] F(Park et al., 2000b) = AFR-E= 2
2R0 7k7} 2.77% 9 2.06%= RPAS®] 3Hko] Y56
T4HAES] ghell ofst= frefobm]eAke] FHFS 1F
B2 U5 ol opueAlA A SRS 717} 1,412.7 mg/10
1,088.9 mg/100 g & <A RPAS7} Y53] Wol ¥x] 4
Al A7kste] SQIaAIF RN HA & Tl do] as
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Table 1. Proximate composition and salinity of the rapidly fer-
mented, high purity anchovy Engraulis japonicus sauce (RPAS)

o B oske] 98-S 1T 4= Ugich. WA F of]
= WA % o) 4o be) A\ £} F et of
wol AR Fat EAAE F
Fake] F7H A3 el A4
Q1 3L FC1 224 Qlck(Park et al, 2000b). B2 3i]
M=o} oj3) W AES o 4 9l VBN e 47} 3188
mg/100 g 2 380.7 mg/100 g© & RPASQ] dteko] TASO] 1]
ol AFs] 29l 0|2 u] o] WG] ula A4 o] 4
5] AEL o 5 Tk whebH £ RPASE Al 4] of3tel
H]3] S A0k ofu]ieAbalA 3 5 o|31etA Y o
e ulelule] A oAl 5 B B del A A5 $4he
301519tk RPAS @ TAS®] Ab= 77} 129.6 mL 2 108.8
mL & RPASE= TASC]| #]3] ths B §714k0] 4w o] Ak
7h e Aoz 2R, ofefat Alwe] Aol W90 4
Aol Aol Tha 9faEE |2 o2 Azkwgick. kel Y
7+7+8.01 cP ¥ 7.20 cP= RPAS7} tha =3=1], RPAS= <
AaEE % o151} fish frame Abo] ] ekl 78817} TAS Mk
o A9 fEoE Helt,

RPAS 9 TAS] 4128 2|4 Sx}74|2 2 43k A7H= Table 3

Table 2. pH, total-N, amino nitrogen (NH,-N) and volatile basic
nitrogen (VBN) contents, acidity and viscosity of the rapidly fer-
mented, high purity anchovy Engraulis japonicus sauce (RPAS)
and traditional anchovy sauce (TAS)

Anchovy sauce
RPAS TAS
pH 6.5+0.12 6.8+0.0°
Total-N (g/100 g) 2.7740.10° 2.0640.162
NH,-N (mg/100 g) 1,412.747.0° 1,088.949.72
VBN (mg/100 g) 318.8+1.5° 380.742.3°
Acidity (mL/100 g) 129.6+0.9° 108.8+1.12
Viscosity (cP) 8.01+0.1° 7.20+0.12

*®Means within each row followed by the same letter are not statis-
tically different (P>0.05).

Table 3. Color values of the rapidly fermented, high purity an-
chovy Engraulis japonicus sauce (RPAS) and traditional anchovy

and traditional anchovy sauce (TAS) (g/100 g) sauce (TAS)
Anchovy sauce Color Anchovy sauce
RPAS TAS value RPAS TAS
Moisture 61.8£0.3° 64.5£0.4° L 52.7+0.2° 57.320.4°
Crude protein 17.3£0.5° 12.9+0.82 a 21.3+0.1° 10.7£0.12
Ash 19.4+0.12 20.7+0.22 b 33.810.2° 31.240.32
Salinity 20.7+0.37 22.240.2° 4E 60.4+0.2° 56.7+0.37

*®Means within each row followed by the same letter are not statis-
tically different (P>0.05).

*®)Means within each row followed by the same letter are not statis-
tically different (P>0.05).
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Atk FARS LG aghbat W 4E gHO 2 5w RPASE=
TASe] v|af| A&7} oF7F o] - A S wj ] ZH o A] e o
Z13YE A o= el o] 2fgt M e Zjo| = HA O] 52 F
Aol 3449 G v|A= g 82lo] E Ao A7 it

RPAS 9 TASO| 5| AEI] Sk Wl thil A Haf a4 244 &
Ato] v| st Aak= Table 494 Zch RPAS 2 TAS O] 3] A€}
] $hk2 7F7F 12.6 mg/100 g 2 25.2 mg/100 g & 4] TASS]
o] RPAS Q| oF 28l A = ghok oL allergyd A5 44|12
Hrp= "R A2 folgiet. whebaA] RPAS Y TASO] 5] 2RI
g AFHAT A Ho A QPR ERIsHyI T S 2 vt
solu H 2| of -2 AAS o] 79 3| AEH 587152 200
mg/kg o5}, Bi= 500 mg/kg |5tz 745kl JILHMEDS,
2022b). Chung et al. (1989)2 A A 29| &AW a 5 5| AEL
vl gkl isks S duh <48 A 4554 35.1 mg/100 g,
67 o] 46.1 mg/100 g7HA| Z7FFiTt 7t 7L 3 HAp sl
A|ZFsF kAl gk vl 9leh. RPAS W TASO) A $2&3t ol
218358 A 2] Hammersten casein®]] tfaF 242 zFzF 0.851
unit/mg 2 0.595 unit/mg © & RPASO] thal 2l Haf| & 4 24
o] F &Sk=d| o] = w|Fo] RPASS] 79 H7keh B4 94
SR oA Feligt AT Ska A W | E A B A0 FFe

O

2 97 & 9o 7183k Exlste] AN a S A7
SSAE o QleE s3I Pyeun et al. (1995)2 E#| ¥
A9 /A 5 Foll £3E8h= cathepsinFof Wol w23}

[€)

+ chymotrypsin©] W& tH E R S0 7heEsf B 7}
83t Zlo] pofgiriar shglth

= ', RPAS 3l TASY] ofabd JAPdasiofs »&3t
FAE | A A 2482 FAISE Ak Table 59k Aot = of
H, RPASS} TAS At a Bl o] 29 LA A HHAR2 16:0 (19.1-
22.2%), 22:6n-3 (18.0-20.7%), 20:5n-3 (13.0-15.3%), 18: In-
9 (7.8-8.3%), 16:1n-7 (6.5-7.6%) 2 14:0 (5.6-6.1%) 508
RPAS 3 TAS= 9= Ex|of| v]sl] Zobita} Hiedllihe] 274
Bl= S7IsEiaL, Eelllite] 24gnle dasteict. n-37 1
=EZoA AR 2AHE YR tEo] 40.7%E 7Y ok
S, RPAS FAIAGIS 37.9%, TAS GAaEG-2 35.0%
2 SUn 5 oY skt @R O R of 7o) it
BEPAPAS T AR F SR EeiE - frEfohv] At
o wkg-sto] A gl @A) Aol S WA= heterocyclic

Table 4. Histamine content and protease activity of the rapidly fer-
mented, high purity anchovy Engraulis japonicus sauce (RPAS)
and traditional anchovy sauce (TAS)

Histamine Protease activity
Anchovy sauce (mg/100 g) (unit/mg)
RPAS 12.620.12 0.851+0.006°
TAS 25.240.3° 0.595+0.003°
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compounds®} AHf| | & A A SHCH(Park et al., 1994).
RPAS 2 TAS?] Zofu] Al 242 B35 Ak= Table 6

Table 5. Fatty acid compositions of total lipids separated from
the raw anchovy Engraulis japonicus and salt-fermented anchovy

sauce materials (area %)
. Salt-fermented anchovy material’

Fatty acid  Raw anchovy

RPAS TAS
14:0 5.6 5.7 6.1
15:0 0.5 0.6 0.6
16:0 19.1 20.9 22.2
17:0 0.5 0.6 0.6
18:0 35 42 43
22:0 0.0 0.1 0.1
Saturates 29.2 321 33.9
14:1n-5 0.2 0.1 0.2
16:1n-7 6.5 6.9 7.6
18:1n-9 7.8 8.1 8.3
18:1n-7 24 3.0 3.0
20:1n-9 1.6 1.6 1.8
22:1n-9 2.3 24 26
22:1n-7 0.3 0.4 0.3
Monoenes 211 22.5 23.8
16:2n-4 1.9 1.3 1.4
16:3n-4 1.2 1.1 1.2
16:3n-1 1.3 0.1 0.1
16:4n-1 0.1 1.2 1.3
18:2n-6 2.0 0.9 0.9
18:2n-4 0.2 0.2 0.2
18:3n-6 0.2 0.2 0.2
18:3n-4 0.0 0.1 0.2
18:3n-3 0.6 0.5 0.5
18:4n-3 1.7 1.5 1.5
20:2n-6 0.0 0.1 0.1
20:4n-6 1.9 1.9 1.7
20:4n-3 0.5 0.4 0.4
20:5n-3 15.3 13.7 13.0
21:5n-3 0.6 0.5 0.5
22:5n-6 0.4 0.4 0.4
22:5n-3 1.3 1.3 1.1
22:6n-3 20.7 20.0 18.0
Polyenes 49.9 454 42.7
n-3 PUFA? 40.7 37.9 35.0

*®Means within each column followed by the same letter are not
statistically different (P>0.05).

'RPAS, rapidly fermented, high purity anchovy sauce, TAS: tradi-
tional anchovy sauce. PUFA, polyunsaturated fatty acid.
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bl g yul S RPAS 9 TASO] Zoju| Ak 3F
1 12,8082 mg/100 g©.& RPAS?] Hefo] Y=
3] E%'%E}- T2 opuficite 2= A Au| ofn]Akel
alanine, glutamic acid ¥ lysine¢| z}z} 2 857.5 mg/100 g &
2,175.2 mg/100 g, 2,614.5 mg/100 g 2

mg/100 g 2

2,338.5mg/100 g &

Table 6. Total amino acid contents of the rapidly fermented, high
purity anchovy Engraulis japonicus sauce (RPAS) and traditional

s 712F 17,626.8

1 1,906.5 mg/100 g,
11,747.1 mg/100 g© & o] Fha-E]o] 9]
{100, T}-3-0] cystine, valine, leucine =02 ghafo| Wl

anchovy sauce (TAS) (mg/100 g)
. . Anchovy sauce
Amino acid
RPAS TAS

Aspartic acid 5979 ( 3.4) 4521 ( 3.5)
Threonine 2039 ( 1.2) 1428 ( 1.1)
Serine 188.3 ( 1.1) 1974 ( 1.5)
Glutamic acid 2,614.5 ( 14.8) 1,906.5 ( 14.9)
Proline 847.2 ( 4.38) 5384 ( 4.2)
Glycine 9241 ( 5.2) 558.5 ( 4.4)
Alanine 2,857.5 ( 16.2) 2,175.2 ( 17.0)
Cystine 1,364.1 ( 7.7) 833.1 ( 6.5)
Valine 12544 ( 71) 1,029.8 ( 8.0)
Methionine 493.0 ( 2.8) 4849 ( 3.8)
Isoleucine 969.6 ( 5.5) 7347 ( 5.7)
Leucine 12523 ( 7.1) 1,093.5 ( 8.5)
Tyrosine 2143 ( 1.2) 1420 ( 1.1)
Phenylalanine 709.1 ( 4.0) 4595 ( 3.6)
Histidine 7702 ( 4.4) 296.6 ( 2.3)
Lysine 2,338.8 ( 13.3) 1,747.1 ( 13.6)
Arginine 276 ( 0.2) 16.1 ( 0.1)
Total 17,626.8 (100.0) 12,808.2 (100.0)

Table 7. Mineral contents of the rapidly fermented, high purity an-
chovy Engraulis japonicus sauce (RPAS) and traditional anchovy

sauce (TAS) (mg/100 g)

) Anchovy sauce
Mineral

RPAS TAS

Na 7,006.0+161.1 7,543.7£108.9
Ca 38.418.5 21.3+11.0
Mg 175.1£14.8 151.4£10.1
K 452.64+27.9 440.5+31.1
Fe 5.310.9 4.9+0.9
Zn 1.2+0.1 1.0+0.0
P 69.67.0 65.318.8
S 683.7+38.7 679.5£29.9

L 9] ofoldls 1 fEjo] S)glize] RPASS) TASS] of
ieAbES HiiEe] 8] & Tl sdta - 789k
Ao g Q@jofu|izAto] AR 7Y Q5 A Holgh=
e D o ofn]ieite] & 2kol= RPAS 9 TASO| 4
]g_}-—cﬁq] A]—l:l—t?]— 0161:— u] 2] 7 ARk *gZ,LH ‘,{ii}(Park et al.,
2000c).

RPAS 3 TASQ] 77|13 A& 2431 A= Table 73 7
ch. RPAS ¥ TAS9] 713 242 Na”l 22} 7,006.0 mg/100
g 9 75437 mg/100 go2 7}A wWekal, o]elof| S (683.7
mg/100 g 2 679.5 mg/100 g), K (452.6 mg/100 g & 440.5
mg/100 g), Mg(l75 1 mg/100 g 2 151.4 mg/100 g) = P (69.6

mg/100 g 2 65.3 mg/100 g) 5= g ol -5 o] 919l
t}. Na', K', CI' 94 PO, 5 F7]o]&0] ofufjF2] =5 Aud
dAgEolH, & 1Na*9}C1 = 11174 SFRS wl Bhe] ®skr) 7

ZThe 3 PO, 2 AAASH 3] 27t ofshEck 4 e 1
o3l ) o] 5 5714 Feke] 2ol RPAS B TAS 9] o]
U 230 A3RS 1A #1022 olth(Park et al., 2000c). ©] 4}
of Aol A W03 A2 W] PA UEE 30% HA5H
o SAURALOZA SHUE 7101 T A 5 )
2 mutop et ol 8k} EAE GFAHAI 4 Gk RS o

Act.
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