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Processing and Characteristics of Canned Salt-fermented Anchovy
Engraulis japonica Fillet using Tomato Paste Sauce

Soon-Jae Kwon, Jae-Dong Lee, Moon-Joo Yoon, Jin-Hyo Park, Hae-Soo Je, Cheung-Sik Kong,
Yuni Noh and Jeong-Gyun Kim*

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

This study was investigated for the purpose of obtaining basic data for application to the canning process of salt-fer-
mented anchovy Engraulis japonica fillet using tomato paste. The salt fermented anchovy fillet was prepared by fer-
menting anchovy fillet with salt 15% at 5C for 15 days and then cold air drying the salt-fermented anchovy fillet for
1 h at 16+1C. The dried salt-fermented anchovy fillet 85 g was filled with 60 g of tomato paste sauce (tomato paste
42%, gum guar 1.0%, salt 2.0%, starch syrup 2.0%, cooking wine 1%, water 52%) and seamed by vacuum seamer
in 301-3 can, then sterilized at Fo 9 and 11 min in a steam system retort at 121 C, respectively. The factors such as
chemical composition, pH, total volatile basic nitrogen (TVB-N), amino-N, color value (L, a, b), texture profile, thio-
barbituric acid (TBA) value, sensory evaluation and viable bacterial count of the canned salt-fermented anchovy fillet
were measured. Texture value of the product sterilized at Fo 11 min was higher than at Fo 9 min condition. In both
sterilized cans, the viable bacterial counts were not detected. There was no remarkable difference in physicochemical
between sterilization conditions. As a result of sensory evaluation, most sensory evaluation inspector judged that it
was difficult to distinguish the sensory difference of both products sterilized at Fo 9 min and at 11 min. The results
showed that sterilization of Fo 9 min was more desirable than that of Fo 11 min to prepare canned salt-fermented
anchovy fillet using tomato paste sauce, because this condition is more economical.
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| Raw anchovy |

[
| Fillet |
[

Add salt 15% |

Fermentation
(5 C, 15 days)

I
Cold air drying
(16£1°C, 1h)

Packing in can (301-1)
(Fermented anchovy fillet 85 g, tomato paste sauce 60 g
Tomato paste 42%, salt 2%, guar gum 1%, water 52%,
starch syrup 2%, cooking wine 1%)

| Vacuum seaming |

| Sterilization |

I
I |
Fo value Fo value
9 min 11 min

Fig. 1. Flowsheet of processing of various canned salt-fermented
anchovy Engraulis japonica fillet using tomato paste sauce.
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ZZ(Noe et al., 2011a), 0] 352 H(Noe et al., 2011b),
%] 2] 7] 22 (Yoon et al., 2011) I H Y= yjf| 7] =%
(Park et al., 2012a)2] 29 Fo 4t 8, 10 & 12%0] EH & 717}
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Z A A7 H2](3.8%) R} EOfEH o] AEAAH T HA
SR EZ2(1.8-2.5%)2] 71 Fro] 4l =d], o] = fillet

Table 1. Viable cell counts (CFU/g) and external appearance test
of canned salt-fermented anchovy Engraulis japonica fillet using
tomato paste sauce incubated at 37+1C and 55+1C for 30 days
after sterilization at various Fo values

Incubation temperature

Fo 3741°C 5541°C
value
(min) Viable cell ~ External Viable cell  External
counts appearance counts appearance
9 ND' Normal ND Normal
11 ND Normal ND Normal

'ND: not detected.
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Table 2. Proximate composition, pH and total volatile basic nitro-
gen (TVB-N) of the raw anchovy Engraulis japonica and canned
salt-fermented anchovy fillet using tomato paste sauce sterilized at
various Fo values

Fo value (min

Parts aniﬁ\gvy 9 : 13
Moisture (g/100 g) 73.810.3° 66.7+0.4* 65.5+0.2°
Crude protein (g/100g) 18.4+0.8° 16.6+£0.2° 16.3+0.2°
Crude lipid (g/100 g) 3.8+0.7¢ 1.8£0.32  2.5+0.3°
Ash (g/100 g) 3.6+0.1°  10.9+0.1° 10.9%0.12
pH 6.42+0.0° 5.52+0.12 5.52+0.12
TVB-N (mg/100 g) 15.5£0.02  39.2+0.0>° 43.9+1.6°

Values are the means +standard deviation of three determinations.
Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Fig. 2. Thiobarbituric acid (TBA) value of canned salt-fermented
anchovy Engraulis japonica fillet using tomato paste sauce steril-
ized 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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W AE 788 7471 34.5, 3.0, 8.7 2 62.90]%) o1}, EnfEH o] A
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Fig. 3. Amino-N contents of canned salt-fermented anchovy En-
graulis japonica fillet using tomato paste sauce 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 tomato paste sauce 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 Engraulis japonica fillet using tomato paste sauce steril-
ized at various Fo values

Fo value (min)

Color value Raw anchovy

9 11
L 34.5+0.30° 34.3+0.40°  33.9:0.40°
a 3.0+0.40° 10.3£0.40°  10.8+0.30°
b 8.7+0.30° 14.8£0.50>°  14.8+0.10°
4E 62.9£0.20° 65.0£0.50°  65.5+0.40°

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 tomato paste sauce 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 En-
graulis japonica fillet using tomato paste sauce sterilized at various
Fo values

Fo value (min)

9 11
Color 3.240.3° 3.240.62
Odor 3.3+0.82 3.210.42
Taste 3.310.4° 3.2+0.72
Texture 3.7+0.7°2 3.3+0.62
Over all acceptance 3.5+0.42 3.4+0.32

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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