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Processing and Characteristics of Canned Kwamaegi

3. Processing and Characteristics of Canned Kwamaegi using tomato paste sauce
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Abstract

Kwamaegi is made from the flesh of Pacific saury, Cololabis Saira, which is traditional Korean seafood.
It is well-recognized as a valuable health food containing EPA(eicosapentacnoic acid) and
DHA(docosahexaenoic acid) to be known -3 fatty acid.

This study was conducted to obtain basic data which can be applied to process of canned Kwamaegi
using tomato paste sauce. Commercial Kwamaegi was cut into 2x3 cm lengths, filled 90 g into can
(301-3), added with 60 g water and then precooked for 10 min. at 100°C. After precooking, water was
drained. The precooked Kwamaegi was packed into the can, and added 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%).
The cans were seamed using a vacuum seamer, and then sterilized for various Fo values (Fo 8~12 min.)
in a steam system retort at 121°C. pH, VBN, amino-N, total amino acid, free amino acid, color value (L,
a, b), texture profile, TBA value, mineral, sensory evaluation and viable bacterial count of the canned
Kwamaegi using tomato paste sauce produced at various sterilization condition(Fo 8~12 min.) were
measured. There was no remarkable difference between sterilization conditions and sensual characteristics.
The results showed that the product sterilized at Fo 8 min. was the most desirable because this condition
is the most economical and tasty.

Key words : Can, Sterilization, tomato paste sauce, Kwamaegi, Fo value
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Commercial
Kwamaegi

Filling 90g of
Kwamaegi and
60g of water

|

Steaming for
10min.
at 100C

Draining

Mixed tomato
paste sauce 60g
(tomato paste
42%, salt 2%,
gum guar 1%,
water 52%,
starch syrub
2%, cooking
wine 1%)

Seaming

Sterilization

| |

Fo value Fo value Fo value
8 min 10 min 12 min

[Fig. 11 Flowsheet of processing of various
canned kwamaegi using tomato paste
sauce
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<Table 1> Viable cell counts and external appearance test of canned Awamaegi using tomato paste
sauce incubated at 37£1C and 55+1°C for 30 days after sterilization at various Fo

values (CFU/g)
Incubation temperature
Sterilization condition 37+1C 55+£1C
Viable cell Viable cell
External appearance External appearance
counts counts
Fo 8 min ND Normal ND Normal
Fo 10 min ND Normal ND Normal
Fo 12 min ND Normal ND Normal

ND: not detected.
A7 ARE A5 BTSE 538 2
2 Yehgtia Rauste] 2 Age 4
S THNoe et al., 2011a; Noe et al., 2011b; Yoon

5

z

=8
at al, 2011, Park et al., 2012a). whebA ¥ 230l WA =}
A ErEFHOAELAFHIE HT|eERHEE ST 7Y 48U G5 FEHE AAEA
121 CollAl Fo #kol 8, 10 Z8]a 123¢] HA & wtolzt A=tk Kong (2011)> ¢ = K
7 AS A7 AEHA Bk h2AAA ] dEFEHS] At AR wE AT
Al SEe] e dgkom R mESAHo Al WskE SA% Ay, 1&rtEAE 1
2 hAo] gr Aty Ay #ol &7kstal, Fo ghol S7H84% 1 gho]l H

2 ol EAL pH B SEkep Rl Bl 7itkgo] 9 WHE 01_%8}04 *&ﬁim%—;‘ 35

= ’ Fo gko]l AAG=F FRAFS B HA4sA

Fo %k 8, 10 9 12708 3 7FdAyt He wh Zudde Frksitial Baske] 2 23]
sto] WHE EnfEFo|AEAAHY 7| EZY Ayl AxEAch

o] UNME 24, pH B AT A e Fo gkol S7ighel w& pHS WHsk= A u

<Table 2>9} Zth 127t AatAE & FR3 A odsrow, 3idd7|dAhe Fo w0 &

2|

= i=4
F 59.3~56.1%, WA > 212~23.6%, HETE SU8HE B3-S UERISITE Yoon et
ZALS 12.6~14.8%, 3|F2 3.1~32%% Fo %]  al. (2011) % Park et al. (2012a)> Zu] IHv|7]%

<Table 2> Proximate composition, pH and volatile basic nitrogen (VBN) of canned Awamaegi using
tomato paste sauce sterilized at various Fo values

Proximate composition (g/100 g) VBN
Fo value - i — pH 100
Moisture Crude protein Crude lipid Ash (mg/100 g)
8 59.3+0.9° 21.2+0.4a 12.6+1.5° 3.1£0.1* 5.840.2° 14.0+1.0°
10 57.2+0.6" 22.0+0.2° 13.8+1.5° 3.240.2° 5.8+0.1° 14.240.8*
12 56.1+0.0° 23.6+0.4° 14.84+0.9° 3.1£0.3% 5.8+0.1° 14.940.8°

Values are the meanststandard deviation of three determination.
Means within each column followed by the same letter are not significantly different (p<0.05).
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A ARE [Fig. 3]0 WeEbdSith obved A
< Fo 8%9] 79 149.6 mg/100 go|$ 21, Fo
1 9 162.1 mg100 g & Fo #to] F7}+3t
of uhet % Aol AL di-sliEe] 1 gko] ok
A Z7FsHE A4 EFe] 2tk Noe et al. (2011a),
Yoon et al. (2011), Park et al. (2012a) %! Cho et

et al

ol

al. (1996)> EnfEFO|AE H7} T3Exy %
u] 2 75 2|, E"‘E He71Exd 2 E

- 3. EOIETO|AESAHTI} Boj7|SxR2 M= % 54

2ol A3

0.150 0.134°
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[Fig. 2] TBA value of canned Kwamaegi using
tomato paste sauce sterilized at
various Fo values
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[Fig. 3] Amino-N contents of canned AKwamaegi
using tomato paste sauce sterilized
at various Fo values
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<Table 3> Color value of canned Kwamaegi using

tomato paste sauce sterilized at
various Fo values
Color Fo value
value 8 min 10 min 12 min
L 32.8+0.0° 32.740.0° 29.2+0.9°
a 13.6+0.0* 13.9+0.0° 14.5+£0.1¢
b 15.84+0.0° 15.8+0.2° 15.6+0.4°
AE 67.5+0.0° 68.2+0.6" 71.3+0.1°

Values are the meanststandard deviation of three
determination.

Means within each line followed by the same
letter are not significantly different (p<0.05).

=
Al olAE AR Al 249 A
Z7ksbe] mE Rl fEE Qe =
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(2011) % Park et al. (2012a)> & RATFTFH,
EnfEFO|AE Ut FREEY, dEEZESS
A 2FE, 2] AV EERY 2 BAdT |
71%5x9 e 7% Fo #°] F7F2<= hardness%k
o] F7Fsktkal Harste] & Ade] Aol <
A&tk 9 Cho et al. (1996)2 3 TxH <]
78-%- Fo #ol T71d+3 1 3 @38y Fhasel
Arty Husked 2 AFEel Azt zpelrt
ATt ol FH 2AEAY FAHER]D A

71¢] 5Azatelel 71dete Ao ddH it
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T 16000 [ 15295
o T
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]
2
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o]
T
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1000.0
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[Fig. 4] Hardness value of canned AKwamaegi
using tomato paste sauce sterilized at
various Fo values.

I271E Ao WE EnlEHO|AEALANYT)
A7 g z=H o] #7149 TS <Table 4>°l L}
ERlth. EvfEHO|AEAAHTL Iy EEY
o] FQ FUo]2AEE Fo 8% AF Nadl
2,270.0 mg/100 g 2 PO| 740.0 mg/100 g & 7}
2 wokar, tho] K(476.3 mg100 g), Ca(261.0
mg/100 g) 2 Mg(127.9 mg/100 g)2] o7 sk
o] EooH, o5 uTFAAEZR] Aol
<Table 4> Mineral content of canned AKwamaegi

using tomato paste sauce sterilized at

various Fo values (mg/100 g)
Mineral Fo value
8 min 10 min 12 min

Na 2270.0£12.6  2676.3£23.9 1955.0+26.8

Mg 127.9+2.2 155.1£1.0 124.8£1.0
K 476.3+14.3  281.3£2.8 153.8£2.8
Ca 261.0+5.1 283.7£2.8 177.61.5
Zn 3.5+0.1 4.6+0.1 3.2+0.1
Fe 11.4+0.2 10.2+0.2 12.4+0.2
P 740.0£15.1 9478460  751.1£15.1
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o7l s=gel M= o S

2 771§ Aozt AL fllth

Ha et al. (2002)> HithdA 152 7Fd A 2ol
o% F1Ae WEE AR A3, w1271dA
gofl ogt 71 o] xolzk AL vk
B3¢l o™, X (Yoon et al, 2011; Park et al.,
20122)°] 7A-¢- zv] FH7)EEY @ BHIE 7
H7|Ex2He] 7FEAA el ost Fr)de] WstE
A Ad, a27rdA el ok 1A e
o] zpo) 7} A9 QUQlkal Harsle] ¥ Aol 4
e} Atk $HH, Noe et al. (2011a) 2
Park et al. (2012b)> T-271E Al W& Ew}f
Edo|AER FaExY W xv FIEZY
o] FIAEF] WsE A
A2 & Fo #to] T71ers 1 3eFo] Fhast
BEe HEpdt e B
ol zpol 7t ATt

I271dA A e ERlEHO|AELA
A7F 715 xH e Fobu| At $h2 <Table

M - 3. EOIEHO[AEAAXT} Bof7| x| M= U S4

5>9F k. Fopu|iAke] 3§
22,188.1 mg/100 g2 7P ¥=3k3, th2°] Fo
104%(21,781.1 mg/100 g) % Fo 8i%(21,638.8
mg/100 g)°] T =Z Fo #o] S7ted5S Folv
wab o] Fheke Aotk ol 7pdat
A2 & SFo Fwo Ayt fE5 F
Bz A drjgor g ko] F7}y]
P Aol 1 Yoo w AAFY. v 7]
TZ2HE F2 opv]AkS glutamic acid, proline,
aspartic acid ¥ lysine 5 °|low w27} Ak
o Algro]l F7heeE mujshvul O R F
7}Val= ko]t Noe et al. (2011b) X Park et
al. 2012b)S YEEEDA xu|E3 9 xn

SHExHY et AuAe] mE Fop

shrs 1 gkol ST Raskgion], HE
(Yoon et al., 2011; Park et al., 2012a)2] 4-%-%u]
7l Exd B RAE= Ay exH o 7FEA
2ol og Folulwal ghere] Wste 2Ab A
Fol M= Fo Fhol S7H&r= 1 ghol Frhsitt
o wastel ¥ A%l Anel sk

<Table 5> Total amino acid content of canned Kwamaegi using tomato paste sauce sterilized at

various Fo values (mg/100 g)
Amino acid - Fo Valu.e -
Fo 8 min Fo 10 min Fo 12 min

Aspartic acid 2,009.6  ( 9.3)* 2,0083 ( 9.2) 1,963.5 ( 8.8)
Threonine 884.8 (4.1 897.8 (4.1 8777 ( 4.0)
Serrine 766.2 (3.5 727.8  ( 3.3) 7432 ( 34
Glutamic acid 2922.0 ( 13.5) 2,858.5 ( 13.1) 2,821.7  ( 12.7)
Proline 27701.1  ( 12.5) 2,713.8  ( 12.5) 3,337.0  ( 15.1)
Glycine 898.6 ( 42 879.0 ( 4.0 9204 ( 42)
Alanine 1,231.7  ( 5.7) 1,2369 ( 5.7) 1,253.3  ( 5.6)
Valine 1,0824 ( 5.0) 1,213.1  ( 5.6) L1573 ( 52)
Methionine 6413  ( 3.0 610.5 ( 2.8) 600.8 ( 2.7
Isoleucine 1,0084 ( 4.7 L1133 ( 5.1 1,071.3  ( 438)
Leucine 1,665.6  ( 7.7) 1,713.5 (79 1,670.9 ( 7.5)
Tyrosine 4055 (19 4156 (19 349.6 ( 1.6)
Phenylalanine 782.7 ( 3.6) 813.1  ( 3.7 789.7 ( 3.6)
Histidine 1,193.5  ( 55) 1,073.6 (49 1,2287 ( 3.6)
Lysine 1,987.6  ( 9.2) 1,9499  ( 9.0) 1,9483  ( 8.38)
Arginine 1,4498 ( 6.7) 1,5464 (7.1 1,442.7 (6.5

Total 21,638.8  (100.0) 21,781.1  (100.0) 22,188.1  (100.0)

*Percentage(%) to total amino acid content
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<Table 6> Free amino acid content of canned Awamaegi using tomato paste sauce sterilized at various
Fo values (mg/100 g)
. . Fo value
Amino acid 8 min 10 min 12 min
Taurine 12 ( 0.1)* 0.8 ( 0.1 1.6 ( 0.1
Aspartic Acid 29.1 ( 34 323 (25 59.6 ( 3.8
Threonine 9.2 ( L1 10.4 ( 0.8 18.4 ( 12
Serine 12.5 ( 1.5 10.1 ( 0.8 18.0 ( LD
Glutamic acid 112.8 (13.2) 161.5 ( 12.6) 185.6 (11.8)
Citrulline 21.9 ( 2.6) 25.8 ( 2.0 26.1 ( L7
Cystine 15.8 ( 18) 17.0 ( 13) 14.4 ( 0.9
Methionine 18.8 ( 22 23.1 ( 1.8 27.8 ( 1.8
Isoleucine 4.8 ( 0.6) 11.0 ( 09 18.8 ( 12
Leucine 5.8 ( 0.7) 6.1 ( 05) 9.8 ( 0.6)
Phenyalanine 8.8 ( 1.0 14.7 ( LD 15.0 ( 1.0)
Histidine 514.5 ( 60.1) 860.6 ( 67.0) 1041.4 ( 66.2)
Tryptophane 64.0 ( 17.5) 57.0 ( 44 66.6 ( 42
Carnosine 6.8 ( 08 10.1 ( 038 9.4 ( 0.6)
Ornithine 8.1 ( 0.9) 9.4 ( 07) 12.1 ( 0.8)
Lysine 185 ( 22) 25.7 ( 2.0 342 ( 22)
Arginine 3.8 ( 04 9.8 ( 0.8) 14.6 ( 09
Total 856.3 (100.0) 1,285.4 (100.0) 1,573.4 (100.0)

*Percentage(%) to total free amino acid content
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<Table 7> Sensory evaluation of canned Kwamaegi using tomato paste sauce sterilized at various Fo

values
Fo value

8 min 10 min 12 min
Color 3.3+ 0.6° 3.2+ 0.7° 3.2+ 0.9°
Odor 3.0+ 0.4° 3.0+ 0.9° 3.1+ 0.5°
Taste 3.3+ 0.8° 3.2+ 0.7 3.2+ 0.4°
Texture 3.3+ 0.5° 3.4+ 0.7 3.4+ 0.4°
Over all 32+ 0.6° 3.2+ 0.9° 3.1+ 0.7°
acceptance
Sscales, 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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