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Processing and Characteristics of Canned Awamaegi
2. Processing and Characteristics of Canned Boiled Awamaegi

Tae-Ho PARK - Yu-Ni NOE - In-Seok LEE - Soon-Jae KWON - Ho-Dong YOON' -
Cheung-Sik KONG - Kwang-Soo OH - Jong-Duck CHOI - Jeong-Gyun KIM'

(*Gyeongsang National University - National Fisheries Research & Development Institute)

Abstract

This study was conducted to obtain basic data which can be applied to process of canned
boiled Kwamaegi. Commercial Kwamaegi was cut into 2x3 cm lengths, filled 90 g into can
(301—3) and added with 60 g water and then precooked for 10 min. at 100C. And water
layer was drained. The precooked Kwamaegi was packed into the can, and added with 60 g
of mixed salt solution, which is mixed with salt 0.5% and bamboo salt 0.7%. 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 boiled Kwamaegi produced with 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.
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Commercial Kwanaegi ‘

BT

Filling 90g of Kwamaegi
and 60g water

Steaming for 10 min
at 100°C

‘ Draining ‘
Mixed salt solution G0g
(salt 0.5%, bamboo 0.7%)
T
‘ Sterilization ‘
| Fo-value 8 min | | Fo-value 10 min | | Fo-value 12 min ‘

[Fig. 1] Flow sheet of processing of canned
boiled Awamaegi
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<Table 1> Sensory evaluation of the mixed salt solution for preparing canned boiled Awamaegi

Mixed salt solution sample

A B C D E
Color 2.2+ 0.3 2.3+ 0.4° 2.3 0.5 2.2+ 0.3° 2.0+ 0.5
Odor 2.0+ 0.4° 2.2+ 0.6 2.1+ 0.5° 2.2+ 0.2° 2.1+ 0.4
Taste 2.2+ 0.3° 2.5+ 0.3" 3.6+ 0.2° 3.0+ 0.2 2.4+ 0.4°
Texture 2.5+ 0.4° 2.4+ 0.3 2.6+ 0.5 2.5+ 0.4° 2.4% 0.5

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

A: salt 0.3%, bamboo salt 0.3% B:
C: salt 0.5%, bamboo salt 0.7% D:
E: salt 0.7%, bamboo salt 0.7%

salt 0.5%,
salt 0.7%, bamboo salt 0.5%

bamboo salt 0.5%
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ATZ <Table 2>0] LFEMACE 121ColA Fo A2 Yehgtha At (Noe et al, 2011a;
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<Table 2> Viable cell counts and external AL BRI 3}

appearance test of canned boiled 8 10 183 12%0] w4 A7d A AFI7}
Kwamaegi incubated at 37£1C and _

55+#1C for 30 days after
sterilization at various Fo values

(CFu/g)  AE?
Incubation temperature 1’4‘

Sterilizati 374 1T 554 1C v gubgE 24, pH 2 R G7EARY

Con;intion Viable . ernal Viable p cenal il .
S e SN R@smd nEes ne ATIT A9
o] WE HASHy) BxYY AWHRE =
Fo 8min ND Normal ND Normal A, pH o urg o)A o] WMalE <Table 3>
Fo 10min ND Normal ND Normal 3 2o nerld AExE T =RsEge
Fo 12min ND Normal ND Normal 475~48.6%, Zrild ko 22 1~24.6%, ZAv}
ND: not detected. & 163~195%, & 1.1~15%=2 Fo #kol F7t

<Table 3> Proximate composition, pH and volatile basic nitrogen (VBN) of canned boiled kwamaegi by
thermal processing at various Fo value

Fo value Prox1maCte gomposmlor(l: (i/IOO g) i VBN
. . ruae rude

(min.) Moisture protein lipid Ash (mg/100 g)
3 48.6+ 1.0° 22.1+ 0.4* 16.3+ 0.2° 1.1+ 0.2° 5.9+ 0.2° 15.3+ 0.8°
10 47.8+ 0.6 22.6+ 0.2° 18.5+ 0.6° 1.2+ 0.3* 5.8+ 0.1* 16.8% 0.4°
12 475+ 0.4* 24.6+ 0.4° 19.5+ 0.5° 1.5+ 0.4° 5.8+ 0.1° 18.1%+ 0.6°

Values are the meanszstandard deviation of three determination.
Means within each row followed by the same letter are not significantly different (p<0.05).
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et al. (2011a) EFLEFHC)2E A7} E{FEH
o] A% Fo #o] F7lst = TBAZLY] ztol= 7
9 Hol|x ¢Fdtta %3, Noe et al. (2011b)
£ dEESH 2HEHY S Fo o] 2
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(Yoon et al., 2011)ol|A =w| FHe|7]F5xHe] 7
Foll= 2 A3 Aot o] Fo ol &
S7hetATaL Harste] dA|sh=

w2} TBAGS
g @At
0.500 r 0.469
0.400 |
o L
s 0800 0.264
o =
S
>
& o0.200 f
2
0.100 F 0.082
=

0.000
Fo8 Fo10 Fo12

Fo value

[Fig. 2] Changes in TBA value of canned boiled
kwamaegi by thermal processing at various
Fo value.
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[Fig. 3] Changes in amino—N value of canned

boiled kwamaegi by thermal processing
at various Fo value
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<Table 4> Color value of various canned boiled
kwamaegi by thermal processing at
various Fo value

Color Fo value
value 8 10 12
39.2+ 38.4% 37.4%
L 0.1° 0.0" 0.0°
a 4.2+ 0.0° 4.6% 0.0° 4.4% 0.0°
11.2+ 11.3+ 11.9+
b 0.5° 0.3 0.4
59.8+ 60.6+ 63.8+
AE ; ; ;
0.6 0.0 0.0

Values are the means=*standard deviation of
three determination.

Means within each row followed by the same letter
are not significantly different (p<0.05).
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[Fig. 4] Hardness value of various canned boiled
kwamaegi by thermal processing at
various Fo value
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|
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<Table 5> Mineral content of various canned

boiled kwamaegi by thermal processing
at various Fo value (mg/100 g)

Fo value (min.)
8 10 12
Na  2582.7+ 35.02601.8+ 41.32488.5+ 33.1
Mg 107.8+ 1.6 110.1+ 1.6 101.6%+ 1.1
K 494.7+ 4.4 4415+ 5.1 496.1+ 2.9
Ca 291.6+ 1.4 317.8+ 7.1 309.0+ 3.7
n 3.6+ 0.0 3.3+ 0.0 3.4% 0.0
Fe 13.1+ 0.1 12.9+ 0.1 14.3+ 0.2
P 775.3% 10.4 742.2+ 11.5 702.0+ 10.1

Minerals

Ha et al. (2002)2 vt aEo] 7HE A )
ofgt 77149 ®wsts A A% 1271EA g
z70 wE 7714 e Aozt A9 AT

R

3 3192, Yoon et al. (2011)2 =
z9e 4% Fo gkol S7k8to= F7 £
ztol= A9 gdal Buste B A3 Ax
S} dAsHAT

A, Noe et al. (2011a)2 ErfEH|AE
7F FExHe FUIESE] HEE A 4
I Fo #tol S71d5 771 o] Hashe
ZdgFoletal 3t9eH, Noe et al. (2011b)= HE
B2EIA] VS B9 Fo kol S7kstl
w2t Mg, Ca, Po] o2 79 ztol7t glslon,
Na, K, Zn®] &2 Zasiitta Histe] &
] A} Aozt AU
AL Fopw=qt SHeF W3t
a27tEdTA el e Rdegvr] Fx2d
& otv|:=4t W3she <Table 6>3 2t} & o}

=2bkel e Fo 12%°] 22,7235 mg/100 g
°% % =i, tSol Fo 105222159
mg/100 g) 2 Fo 8%(20,629.0 mg/100 g)°]
S 2 Fo ol S7HEs= Fopr|=qt & T
ZFebe Aol ole &Y #EE AUH
o7 wiid FHge] S7FHAE Aol 1 dge
2 AAEAY. BdE Al xde F8 of

o

ul

0

<Table 6> Total amino acid content of various canned boiled kwamaegi by thermal processing at various

Fo value (mg/100 g)
. . Fo value
Total amino acid 3 0 B
Aspartic acid 1,826.4 (8.9) 1,950.9 (8.8) 2,222.3 (9.8)
Threonine 849.8 (4.1) 920.4 (4.1) 995.2 (4.4)
Serrine 691.0 (3.3) 746.3 (3.4) 822.6 (3.6)
Glutamic acid 2,412.9 (11.7) 2,610.0 (11.7) 2,832.4 (12.5)
Proline 3,211.0 (15.6) 3,209.5 (14.4) 3,280.3 (14.4)
Glycine 808.5 (3.9) 1,070.9 (4.8) 935.5 (4.1)
Alanine 1,127.5 (5.5) 914.5 (4.1) 1,293.2 (5.7)
Valine 1,134.8 (5.5) 1,204.4 (5.4) 1,203.2 (5.3)
Methionine 579.6 (2.8) 658.0 (3.0) 498.5 (2.2)
Isoleucine 1,024.6 (5.0) 1,134.3 (5.1) 1,148.8 (5.1)
Leucine 1,594.8 (7.7) 1,763.8 (7.9) 1,812.2 (8.0)
Tyrosine 330.9 (1.6) 489.0 (2.2) 471.1 (2.1)
Phenylalanine 770.3 (3.7) 876.6 (3.9) 862.1 (3.8)
Histidine 944.1 (4.6) 1,024.6 (4.6) 1,114.2 (4.9)
Lysine 1,850.0 (9.0) 2,017.1 (9.1) 2,068.3 (9.1)
Arginine 1,472.8 (7.1) 1,625.6 (7.3) 1,163.6 (5.1)
Total 20,629.0 (100.0) 22,215.9 (100.0) 22,723.5 (100.0)
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<Table 7> Free amino acid content of various canned boiled kwamaegi by thermal processing at various

Fo value (mg/100 g)
. . Fo value

Free amino acid 3 10 12

Taur ine 22.0 (2.0) 28.2 (2.3) 27.6 (2.1)
Aspartic acid 9.2 (0.8) 12.1 (1.0) 4.7 (1.1)
Threonine 20.1 (1.8) 24.0 (1.9) 25.8 (1.9)
Ser ine 8.4 (0.8) 12.2  (1.0) 13.1 (1.0)
Glutamic acid 215.5 (19.8) 225.6  (18.1) 249.6 (18.6)
Citrulline 4.8 (0.4) 12.6 (1.0) 12.0 (0.9)
Cystine 3.3 (0.3) 3.0 (0.2) 4.2 (0.3)
Methionine 222 (20.4) 241.2  (19.4) 249.0 (18.5)
Isoleucine 19.2  (1.8) 34.2 (2.7) 22.8 (1.7)
Leucine 13.4 (1.2) 12.6  (1.0) 28.8 (2.1)
Phenyalanine 3.6 (0.3) 7.2 (0.6) 7.8 (0.6)
Histidine 477  (43.9) 525 (42.1) 566.8 (42.2)
Tryptophane 43.1  (4.0) 64.2 (5.2) 75.0 (5.6)
Carnosine 1.2 (0.1) 2.4 (0.2) 1.8 (0.1)
Ornithine 0.9 (0.1) 1.8 (0.1) 1.2 (0.1)
Lysine 18.4 (1.7) 27.6 (2.2) 30.6 (2.3)
Arginine 4.6 (0.4) 12.2  (1.0) 13.3  (1.0)
Total 1086.7  (100.0) 1246.1 (100.0) 1344.1 (100.0)
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<Table 8> Sensory evaluation of canned boiled

Kwamaegi by thermal processing at
various Fo values

Fo value (min.)

8 10 12
Color 3.2+ 0.5 3.1+ 0.8 3.1+ 0.4°
Odor 3.24 0.6° 3.0+ 0.6° 3.1+ 0.4°
Taste 3.1+ 0.7 3.1% 0.5 3.0% 0.7°
Texture  3.4% 0.2' 3.3% 0.6° 3.2+ 0.8°
g‘c’ggpgrﬂce 3.24 0.7° 3.1 0.8° 3.1& 0.4°

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