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Processing and Characteristics of Canned Kwamaegi Cololabis saira
using Red Pepper Paste with Vinegar

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

Department of Seafood Science and Technology/Institute of Marine Industry,
Gyeongsang National University, Tongyeong 650-160, Korea

Kwamaegi is a traditional Korean seafood made from the flesh of Pacific saury Cololabis saira. It is recognized as a
valuable, healthy food containing the ®-3 fatty acids EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid).
This study was conducted in order to obtain basic data for application to the canning process of Kwamaegi using red
pepper paste with vinegar. Commercial Kwamaegi was cut into 2x3 c¢m lengths and 90 g was put into cans (301-3).
Then, 60 g of water was added and precooked for 10 minutes at 100°C. The water was drained after precooking. The
precooked Kwamaegi was packed into cans, and 60 g of red pepper paste with vinegar was added. The cans were
seamed using a vacuum seamer, then sterilized for differing times (8-12 minutes) in a steam system retort at 121°C.
Parameters such as: pH, TVB-N, amino-N, total amino acid content, free amino acid content, color value (L, a, b),
texture profile, TBA value, mineral content, sensory evaluation and viable bacterial count of the product produced
under varying sterilization times (8-12 minutes) were measured. There were no remarkable differences between ster-
ilization conditions and textural characteristics. The results showed that product sterilized for 8 minutes proved to be
the most desirable.
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Fig. 1. Flowsheet of processing of various canned Kwamaegi
Cololabis saira using red pepper paste with vinegar.
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Table 1. Viable cell counts and external appearance test of canned Kwamaegi Cololabis saira 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
Sterilization condition 37+1°C 55+1°C
Viable cell counts External appearance Viable cell counts External appearance
Fo 8 min ND' Normal ND Normal
Fo 10 min ND Normal ND Normal
Fo 12 min ND Normal ND Normal

'ND: not detected.
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Fig. 2. TBA value of canned Kwamaegi Cololabis saira using red
pepper paste with vinegar sterilized at various Fo values.

Table 2. Proximate composition, pH and total volatile basic nitrogen (TVB-N) of canned Kwamaegi Cololabis saira using red pepper paste

with vinegar sterilized at various Fo values

Fo Proximate composition (g/100 g) TVB-N
value Moisture Crude protein Crude lipid Ash PH (mg/100 g)
8 57.7+0.22 20.8+0.6? 12.6£0.82 4.110.22 5.8£0.02 12.3£0.42
10 56.2+1.22 21.510.62 14.3+0.7° 4.2+0.32 5.8+0.02 14.9+0.8°
12 54.940.72 22.1+0.82 15.2+1.0° 4.3+0.42 5.8+0.02 15.6+0.6°

'Values are the means+standard deviation of three determination.

“Means within each column followed by the same letter are not significantly different (P<0.05).
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Fig. 3. Amino-N contents of canned Kwamaegi Cololabis saira
using red pepper paste with vinegar sterilized at various Fo values

Table 3. Color value of canned Kwamaegi Cololabis saira using
red pepper paste with vinegar sterilized at various Fo values

Fo value
Color value - - .
8 min 10 min 12 min
L 26.9+0.5° 26.3+0.3? 26.0+0.12
12.1+£0.2° 11.1+£0.52 10.7+0.22
b 13.2+0.32 12.7+0.4° 11.0+0.2°
/E 71.940.22 72.8+0.82 75.3+0.1°

"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. 4. Hardness value of canned Kwamaegi Cololabis saira using
red pepper paste with vinegar sterilized at various Fo values.

Table 4. Mineral content of canned Kwamaegi Cololabis saira
using red pepper paste with vinegar sterilized at various Fo values

(mg/100 g)
. Fo value
Mineral - - -
8 min 10 min 12 min

Na 3,116.3£33.9 2,951.3£30.4 2,837.5+£26.0
Mg 145.3+0.7 148.1£0.8 153.41+0.8
K 1,087.0+19.3 1,052.9+15.2 1,035.5+11.6
Ca 248.3+1.9 268.8+1.9 303.6+1.8
Zn 3.4+0.0 3.9+0.0 4.4+0.0
Fe 10.040.1 10.8+1.8 12.5+0.2

P 875.5+9.7 907.5+7 .4 952.3+5.9
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Table 5. Total amino acid content of canned Kwamaegi Cololabis saira using red pepper paste with vinegar sterilized at various Fo values

(mg/100 g)
Total amino acid - Fo vallue -
8 min 10 min 12 min

Aspartic Acid 1,828.1 (8.8)" 1,959.7 (9.2) 1,980.2 (8.9)
Threonine 847.8 (4.1) 878.2 (4.1) 914.9 (4.1)
Serine 684.5 (3.3) 752.3 (3.5) 759.5 (3.4)
Glutamic Acid 2,728.5 (13.2) 2,816.7 (13.2) 3,004.2 (13.4)
Proline 2,872.5(13.9) 3,129.0 (14.7) 3,073.4 (13.8)
Glycine 854.4 (4.1) 854.6 (4.0) 925.2 (4.1)
Alanine 1,134.7 (5.5) 1,183.3 (5.5) 1,251.9 (5.6)
Valine 1,100.8 (5.3) 1,027.9 (4.8) 1,157.9 (5.2)
Methionine 596.4 (2.9) 565.3 (2.6) 655.5 (2.9)
Isoleucine 1,069.8 (5.2) 980.5 (4.6) 1,109.3 (5.0)
Leucine 1,641.0 (7.9) 1,642.9 (7.7) 1,754.1 (7.8)
Tyrosine 385.5(1.9) 533.3 (2.5) 440.5 (2.0)
Phenylalanine 791.7 (3.8) 764.7 (3.6) 818.1 (3.7)
Histidine 962.1 (4.6) 954.7 (4.5) 1,010.6 (4.5)
Lysine 1,757.1 (8.5) 1,823.8 (8.5) 1,894.1 (8.4)
Arginine 1,437.6 (6.9) 1,484.4 (7.0) 1,600.8 (7.2)
Total 20,700.5 (100.0) 21,351.3 (100.0) 22,350.2 (100.0)

IPercentage (%) to total amino acid content.
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Table 6. Free amino acid content of canned Kwamaegi Cololabis saira
using red pepper paste with vinegar sterilized at various Fo values

(mg/100 g)
Fo value
8 min 10 min 12 min
Taurine 3.5(0.4)" 5.5 (0.6) 5.6 (0.5)
Aspartic Acid 13.5(1.6) 13.8 (1.4) 17.0 (1.4)
Threonine 2.3(0.3) 2.9(0.3) 5.6 (0.5)
Serine 8.3(1.0) 14.5 (1.5) 13.7 (1.1)
Glutamicacid  85.5(10.3) 115.5(12.1) 153.4 (12.4)
Citrulline 14.0 (1.7) 15.1 (1.6) 19.1 (1.5)
Cysteine 12.6 (1.5) 13.2(1.4) 12.7 (1.0)
Methionine 2.3(0.3) 2.7 (0.3) 2.0(0.2)
Isoleucine 56.8 (6.9) 60.8 (6.4) 72.5(5.9)
Leucine 17.5(2.1) 18.5(1.9) 29.3 (2.4)
Phenyalanine 7.5(0.9) 5.5 (0.6) 8.3(0.7)
Histidine 522.5(63.1) 578.0(60.6) 740.0 (59.9)
Tryptophane 30.0 (3.6) 45.0 (4.7) 75.4 (6.1)
Carnosine 1.2(0.1) 3.5(0.4) 5.7 (0.5)
Ornithine 3.7(0.4) 4.1(0.4) 7.5(0.6)
Lysine 37.5(4.5) 47.3 (5.0) 51.4 (4.2)
Arginine 9.0(1.1) 7.3(0.8) 16.0 (1.3)
Total 827.7 (99.8)  953.1(100.0) 1,235.2 (100.2)

'Percentage (%) to total free amino acid content.

Table 7. Sensory evaluation of canned Kwamaegi Cololabis saira
using red pepper paste with vinegar sterilized at various Fo values

Fo value
8 min 10 min 12 min
Color 3.310.6° 3.240.6° 3.240.7¢
Odor 3.140.5° 3.240.8° 3.240.5°
Taste 3.140.6° 3.040.9° 3.140.4°
Texture 3.140.4° 3.240.9° 3.340.2°
a?:ZZLE;Lce 3.340.6° 3.240.9° 3.340.5°

15scales, 1 =very poor, 2 = poor, 3 = acceptable, 4 = good, 5 = very
good. *Means within each row followed by the same letter are not
significantly different (P<0.05).
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