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Processing and Characteristics of Canned Salt-fermented Anchovy
Engraulis japonica Fillet using Red Pepper Paste with Vinegar

Soon-Jae Kwon, Moon-Joo Yoon, Jae-Dong Lee, Kyung-Hun Kang, Cheung-Sik Kong, Hae-Soo Je,
Jae-Hun Jung and Jeong-Gyun Kim*

Department of Seafood Science and Technology/Institute of Agriculture and Life Science, Gyeongsang National University,
Tongyeong 660-701, Korea

A traditional Korean seafood (fermented anchovy) is made from the muscle and viscera of anchovies Engraulis
Japonica. This study was undertaken to investigate the effect of retorting condition on the quality of canned, salt-
fermented anchovy fillet using red pepper paste with vinegar. Salt-fermented anchovy fillets were prepared by fer-
menting anchovies with salt (15%) at 5°C for 15 days, and then cold air drying the fillets for 1 hour. Each batch of
dried fermented anchovy fillets (60 g) was filled with 35 g of mixed red pepper paste with vinegar (red pepper paste
64%, vinegar 2%, starch syrup 13%, sugar 14%, coke 6%, soju 0.4%, crushed garlic 0.3%, ginger 0.3%), placed in
a can (RR-90), seamed using a vacuum seamer, and sterilized for either Fo 9 or 11 min in a steam system retort at
121°C. After sterilization, we measured the pH, total volatile basic nitrogen (TVB-N), amino-N, color value (L, a, b),
texture profile, thiobarbituric acid (TBA) value, sensory evaluation, and viable bacterial count of the canned fillets.
We did not detect viable bacterial counts in cans subjected to either sterilization treatment, and there was no differ-
ence in physicochemical and sensory quality between the two. In fact, most sensory evaluators reported difficulty
distinguishing the products. Thus, our results show that sterilization for Fo 9 min is preferable to that for Fo 11 min
in the preparation of canned salt-fermented anchovy fillet using red pepper paste with vinegar.

Key words: Sterilization, Red pepper paste with vinegar, Fo value, Salt-fermented anchovy fillet, Engraulis japonica

N E eI A S 59 A § AdA0E go
ST Qe AL A9A, WA D 2715 v 750]
A= A 215 Order Clupeiformes), B*| 2K Family Engrau- E}(Cha et al., 1994). 2 1@@% A 2] 0] AL 7lshe] B
lidae), HA&0] Zals Azell B golw, B0l ok 15 2 wAshEA] AL SAA0 2 A ol olg A
emZ7HA] Ad7sh, -yl ol AR Fshs ofF oz A 7haslel A4 mjAE o] EH|eE ma Zgof| ofste] 579 BF
(Heo et al., 1986), B2 &] =} AZF o] wf-S 2 337 Hat nE 2| € 7heEsiE A ’%‘Ei 217 A=A mh
32.50HE A2 T ofFo 2= o]dgko] w2 HolL(Ko- F= oj3}so] MAAE =2 71X 5-9] A& A] Zu|-go 2 wo]
rean Statistical Information Service, 2013), & ZZ]o] ¢1oF5] o] 531 QItH(Choi and Kim, 1984). HA|E 0]-83t 7[5
ARG Slo]| Hojahs st A tasta s oz Aw A zo] Tot AT W] QLA ThlA 222 171} A
;(15}7} A28 A o] hEE A o] Qi AR E(n}2E z] o] ZA o] u] 2= Oﬂﬁk(Kwaketal 2010), GA| 28-S A7}
) W Bkg A (Ao 2 o] 8511 Qlck(Pyeun et al., 1995; 3t B o] &9 Az W ZZEA(Bae and Lee, 2007), A&
Kim et al., 2000b). 393 7174 o] o] ZHEA(Bae et al.,, 2007), AS7}3H
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| Raw anchovy |

|
| Fillet |
[

| Add salt 15% |

Fermentation
(5C, 15 days)

I
Cold air drying
(16£1C, 1 h)

Packing in can (RR-9)
Fermented anchovy fillet 60 g and
mixed red pepper paste with
vinegar35 g (red pepper paste
64%, vinegar 2%, starch
syrup13%, sugar 14%, coke 6%,
soju 0.4%, crushed garlic 0.3%,
ginger 0.3%)

| Vacuum seaming |

| Sterilization |

Fig. 1. Flow sheet of processing of various canned salt-fermented

| Cooling |

anchovy Engraulis japonica fillet using red pepper paste with
vinegar.
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Table 1. Viable cell counts and external appearance test of canned salt-fermented anchovy Engraulis japonica fillet using red pepper paste
with vinegar incubated at 37+1°C and 55+1°C for 30 days after sterilization at various Fo values

(CFU/g)

Incubation temperature

37+1°C

55+1°C

Fo value (min)

Viable cell Viable cell
counts External appearance counts External appearance
9 ND' Normal ND Normal
11 ND Normal ND Normal

'ND: not detected.
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Table 2. Proximate composition, pH and volatile basic nitrogen(TVB-N) of the raw anchovy Engraulis japonica and canned salt-fermented
anchovy fillet using red pepper paste with vinegar sterilized at various Fo values

Fo value (min)

Parts Raw anchovy
9 1
Moisture (g/100 g) 73.8+£0.3° 57.1+0.3° 55.3+0.3°
Crude protein (g/100 g) 18.4+0.82 21.04£0.2° 22.3+0.3°
Crude lipid (g/100 g) 3.840.7¢ 11.7+0.2° 13.3£0.2°
Ash (g/100 g) 3.610.12 8.4+0.2° 8.3+0.1°
pH 6.42+0.0° 5.91+0.12 6.02+0.12
TVB-N (mg/100 g) 15.5+0.02 33.6+0.1° 36.410.4°

Values are the means +standard deviation of three determination.

Means within each line followed by the same letter are not significantly different (P<0.05).
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Sl 9 228 st 27kst oo, SR see )
o) jo|7t gt

Noe et al. (2011b)2 g E 2 En}-9-2] 2u]&3}te] 49 Fo 7t
(7,10 9 13 o] S7Fh5 4 o (60.7-66.3%)- 1|H|
shutol ghastela, 2EA(17.1-192%) B 2AHE(124-
14.6%) Bk 7koks Aakololrka wits}ol 2 Alple] 2
ot AA)st3ATt. gHH EntE A7) A 7] E 2 3 (Park et
al., 2013), 2] ZE-F2(Park et al,, 2012a), R U= 3} 7]
F2F(Park et al., 2012b)9| A = Fo gho] 7145 8 &
asielm, ZEhA W xx)e] PeRe F7lslgom,

- O
s)5e] Feke Aol7} Aol Qiglehi W itsto] & Age) A3}
e}

~

S A7 A FHFS Fo g9 © 11202 A7 7% 7
A mg/100 g © & Fo gto] 5715 1 e
5 Aol o, pHis AR P29 4$-6.429.21, Fo
9 O 2 7}t T pHEEE 242- 5.9 9 6.02.2 gho 7+
2ot 2L ol 23 Aol - A2 T o
1

O UrepubA] 43k Kim et al. (2000a)2 o] F23 2 745
7hg ARt 2(10.7 mg/100 g)°ll B3l 7HEAHF $(19.3 mg/100
g) S d714 4 ol S7FeF3IAL, Noe et al. (2011a) 2
Park et al. (2012b)2 E0}&E Ho|AEZ 7} Sl xg Ul H Yl
© 71 E2E AlZ Al Fo gho] S7Hake= s 7] a4
ol S7kRittaL Hsto] 2 Ag o] Anke}l U] skqi)
TBA f, Of0|:=&A ofFf 3 HEo| Hal

=1
237 AR sA LY F2H Y A AR =S ¢
= TBA 52 Fig. 20, obn|i=g 4 o2 Fig. 301, 4
Fig. 40l 22} Urephi )ik TBA gte
2 0.105(8F& v] A Ao oL} Za15%
279 4% 0.09-0.100.2 vjujshfu} st A=H], o
318 TR Sof] 1] 241 Tl A 3} malonaldehyde 2]

e

ox rlo ol = rlr 4

N oM,
o
(e
Lt
ng
I
=
> Hl

2

\

S HES- = malonaldehyde A 2] G&3) wj&olal e ¢l
th(Buttkus H, 1967). ZL2]1. Fo 29 2 11502 A3t Bx
O] TBA 49 2Fol+= 719 §1%)T). Yoon et al. (2011) 2 Park
etal. (20122)2 0] Fo|7| 52 9 WOIE 7] E2e)
78F-olli= Fo gto] Z7ketoll weh TBAG e S7Fsh ekl 2t
So] & A g T} 2o] 7} ¢l lek. FHH, Kong et al. (2009)2 = &
UEFEHEY A5 Fo 715, 10, 15 9 202 0.2 7HEAFAIXE
o] Z71gho]| wet TBAGES 724 0.144, 0.143, 0.134 2 0.133
o7 Haf gFasto] 2 A at Zfe] 7} 2l qdc

ofm| A4 RS Fo gt 9 E 11E02 Abgal 49 7z}
144.7 2 159.2 mg/100 g & Fo gro] Z7}abol| whe} & 4
o] Al FEsf Ho L ghol S7Fsh= A aFel itk Kong et
al. (2009), Cho et al. (1996), Noe et al. (2012a) ¥ Park et al.
(013)2 2 HAEELY, W ErY, dE2ER A 2o F
& 2 EokEsfo] A= 4L} B | 52Y 2] %9 Fo 3ol
Z7H84% ol a Sako] 7RItk Baste] B A

0.12

0.102
0.09 A

o 1
e x
S 006 i
[0 i
> H
< s
B 003 *

. i

Fo value (min)

Fig. 2. Thiobarbituric acid (TBA) value of canned salt-fermented
anchovy Engraulis japonica fillet using red pepper paste with
vinegar sterilized at various Fo values.

Means within each line followed by the same letter are not sig-
nificantly different (P<0.05).
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Fig. 3. Amino-N contents of canned salt-fermented anchovy En-
graulis japonica fillet using red pepper paste with vinegar sterilized
at various Fo values.

Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Fig. 4. Salinity of canned salt-fermented anchovy Engraulis japon-
ica fillet using red pepper paste with vinegar sterilized at various
Fo values.

Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Table 3. Color value of the raw anchovy and canned salt-fermented
anchovy Engralius japonica fillet using red pepper paste with vin-
egar sterilized at various Fo values

Fo value (min)

Color value  Raw anchovy
9 11
L 34.5+0.37 41.1£0.4° 41.8+0.4°
a 3.01£0.42 3.910.3° 5.0£0.3¢
b 8.7+0.42 14.9+0.4° 13.2+0.3°
AE 62.910.8° 59.4+0.32 59.7+0.42

Values are the means+ standard deviation of three determination.
Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Fig. 5. Hardness value of canned salt-fermented anchovy Engrau-
Iis japonica fillet using red pepper paste with vinegar sterilized at
various Fo values.

Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Table 4. Sensory evaluation of canned salt-fermented anchovy
fillet using red pepper paste with vinegar sterilized at various Fo

values
Fo value (min)
9 11
Color 3.5+0.32 3.6+0.5°
Odor 3.3+0.82 3.3+0.3°
Taste 3.610.32 3.6+0.5°
Texture 3.7£0.42 3.7£0.42
Over all R R
acceptance 3.520.5 3.5£0.6
5 scales, 1 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very
good.

Values are the means+ standard deviation of three determination.
Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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