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Abstract

This study was carried out to investigate the quality characteristics of canned steamed crucian carp
which was solved inconvenient problem to eat because of many small bone in the muscle. The canned
products of Sample-1 (prepared by adding fresh ginseng) and Sample-2 (without fresh ginseng) were
seamed by using a vacuum seamer, and then sterilized for 60 min at 118 C (Fo 16 min) in a steam
system retort, in which softening the small bones in the crucian carp muscle. The quality of texture was
measured in order to find appropriate sterilization conditions to soften the bones in the muscle of crucian
carp. Namely, the condition of sterilization for Fo 16 min at 118°C rather than Fo 8 min at 118°C greatly
reduced the value of texture, allowing to eat with their bones. Therefore, it was possible to manufacture
canned steamed crucian carp under the sterilization conditions for Fo 16 min at 118C that allow the
bones to soften sufficiently. The bacterial counts of Sample-1 and Sample-2 were not detected, and the
yields were 77.22 and 75.56%, respectively. Sample-1 had slightly higher crude protein and crude lipid
content, but had lower moisture content, had lower degree of lightness and higher redness and yellowness
than that of sample-2. As a result of the sensory evaluation, the shape, color and texture of Sample-1
were similar to those of Sample-2, while the overall acceptance of Sample-1 were estimated to be better
than that of Sample-2. Therefore, it was judged that the addition of fresh ginseng in the production of
canned steamed crucian carp was effective in reducing fishy smell and increasing taste.
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’ Raw crucian carp

Water 10L Stock (5 L) |
Kelp 200 g
Dried shrimp 150 g 19% soju 750 mL
Radish 550 g Ginger 35 g
Green onion 500 g Garlic 500 g
Onion 500 g Chili powder 450 g
‘ Sugar 25 g
| Heating (15 min) | | Crushed onion 100 g
. ‘ Cooking wine 150 g
‘ Removing kelp ‘
‘ Soybean paste 80 g
‘ Heating (15 min) ‘ Sesame 5¢g
‘ Filtering ‘ ‘
‘ Aging 2T, 24 h)
\ Soy sauce (500 mL) ‘

| Stock 65L) | | Sauce |

[Fig. 11 Processing flowsheet of the stock and
the sauce.

o

ojA A M=, e Y AA)3IL Al
St & 5% AAg 1A17HEeE HAAA zHE
=2 AASINLE BolE 5 em x 7 em AV E
24 180 g& 43214 D/300 D x 407)°] ¥
Ee FXHAY AT FAA ¥ ¥ 10
0C2 ZAEZE oA 1023t 12} on] €714
At ololx FojoA fEH 7|Fo] EF

ST E FoA WA & doflA wHE

230 g} FEE 15 mLE H7Eske] 23} of|n)
71
2

;g
cﬂ.

Rt SE

(100C, 15%) A1HTh Sample-1- 7% 70 g,

0g )T 8 g 4k 7 g B FIF 4 ¢
, Sample-2% F3 70 g, F 27 g, }Z I} 8 ¢
T 4 g& M2t 4500 9 FEH 30 ¢
% FF 50 mLE o] T AE U]
(FY-380, YU-IL., Korea)® E7], i3Ity &
& %7] 2 Y| & 2 E(DW-RETO-ACE-200L, Hyosung
FMT Corp., Korea)E ©]&3to] AR o] g o
A HeA o b AdstE 27 18T, 60
(Fo 16:) 2.2 7} Atsel) eolfsxde

2 o <40 o of %O

uoe =
S T

Deodorization of muddy flavor

(Put in running water for 48 h)

’ Removing head, scale and viscera

Removing blood

(Immersing in 5% saline solution for 1 h)

Filling the crucian carp 180 g and

the water up to the top layer in No 4 Can.

’ First steaming (100°C, 10 min)

’ Draining

’ Adding sauce (30 g), water (15 mL)

’ Second steaming (100°C, 15 min)

Radish leaf 70 g .
. Radish leaf 70 g
Radish 20 g .
. Radish 27 g
Paprika 8 g .
. Paprika 8 g
Fresh ginseng 7 g
Red pepper 4 g
Red pepper 4¢g
Sauce 30 g
Sauce 30 g
Stock 50 mL
Stock 50 mL
’ Seaming \

] Sterilization (118°C, 60 min)

] Cooling

‘ Sample-1 ‘

Sample-2
| |

[Fig. 2] Processing flowsheet of the canned
steamed products using crucian carp.
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T 100 I

0
Bone Meat
Crucian carp

[Fig. 3] Comparison in texture of bone and meat
of the canned steamed crucian carp
sterilized at Fo value 8 and 16 min.
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118 CollA Fo 16%0% Atsle] BojREx
He Az & Adrs ST A3 <Table
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<Table 1> Comparison in viable cell counts

(CFU/g) of the canned steamed
crucian carp incubated at 37+1C
for 48 h (CFU/g)
Sample-1 Sample-2
Viable NDV ND

cell counts

1) ND : Not detected

Sample-1, Sample-2 : refer to the comment in Fig. 2.
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[Fig. 4] Comparison in yield of the canned

steamed crucian carp.
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<Table 2> Comparison in proximate composition, pH and VBN of the canned steamed crucian carp

Proximate composition (g/100 g)

Sample Crude Crude pH N
Moisture protein lipid Ash (mg/100 g)

Sample-1 81.2+0.4° 11.2+0.2° 5.3+0.2° 2.1£0.0* 6.40 22.3£0.0

Sample-2 82.6+0.2° 10.5+0.2% 4.6+0.3" 2.1£0.1° 6.43 24.840.0

Values are the means+standard deviation of three determination

Sample-1, Sample-2 : refer to the comment in Fig. 2

Means within each column followed by the same letter are not significantly different (P<0.05).
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1%= Sample-1°] Sample-2¢] 1|3 Z=&+H)
A gheFo] tha B2 Wb >

s

2o o rlo
2 4m T,

Kim et al.(2007)2 ol AAE, 3t &5, =
Ao duA R F Zuhailz slhake 747} 135
086 U 0.75%°|x, ZAW ke Zhzk 027,
029 92 0.19%217 H1590m™, Lee & Kum
(2010)% /\Al—gq ZD]—BHX] \;Q }_x]l:lo]— 81—301:% z}

h=4 —
7} 1436% 2 2.05%2t Baustdh wEks $
Ako] T BT} Zl:]—ﬂﬂ?(] uj Z A v} ek
w2l g=ako] H7hEl Sample-10] FAto] 71
A k2 Sample-2¢] W]&l] ZohwA Wl 2wk gk
o]l A Y& Aoz ayduy aEn
Sample-1 %! Sample-22] pH:= 712} 6.40 2 643,
A7 dAaE 7247 223 9 24.8 mg/100 go
2 2pol7t A9 Utk
Kang et al.(2007)> ¢
AN BrEEo
= 31— = O -

TxHY ALEA7

18.1 mg/100 g2 A7 %
mg/100 gl Hsto]l B s, ol

2t % trimethylamine(TMA) % $hR Y o}9} 2
A7 Ede] AAAEN] wieelzt sk,

Al Aol xR AL .
mg/100 g)¥ F o7k otk & AP &
olFEFXHY FALAEAVIAL FFE Fol
Holup Al <o} FxHe I g & A7t

S

5. M

118 ClA] Fo 16207 Aitale] Azt o

Az MEE SHs Ay <Table 3>7}
2t}t Sample-1 % Sample-28] WE(Lihe 44
42.9~439 Y 48.0~50.4°]% 3, AN E (@)= ZHt
14~52 9 -08~1.00]%oH, FATbIhH= 2t
14.6-164 9 6.6~12.8°]%03, MK AE)= zHzt
55.6~56.8 3 474~50.8°|%Utt. = Fiks H7tel
o] A|x3 Sample-10] FAS HINSHA] 2
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<Table 3> Comparison in color value of the

canned steamed crucian carp
(Sample-1, Sample-2)
Color value Sample-1 Sample-2
L 43 .4+0.5° 49.2+1.2°
a 3.3+1.9° 0.1+0.9°
15.50.9° 9.7+3.1°
4E 56.2+0.6" 49.1+1.7°

Values are the meanststandard deviation of three
determination
Sample-1, Sample-2 : refer to the comment in Fig. 2
Means within each line followed by the same letter
are not significantly different (P<0.05)

color

L : lightness, a : redness, b : yellowness, 4E :

difference.
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s

obu| =4k Sample-1 %! Sample-2 X7 glutamic
acid7} 1,289.5 @ 1,251.3 mg/100 g & 7} 3t
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lysine 0]t}

<Table 4> Comparison

in

total

H

amino  acid

content of the canned steamed

crucian carp (mg/100 g)
Amino acid Sample-1 Sample-2
Aspartic acid 9263 (102)*  909.2 (10.1)*
Threonine 4722  (5.2) 4771.1  (5.3)
Serine 4359  (4.8) 414.1  (4.6)
Glutamic acid 1,289.5 (14.2) 12513 (13.9)
Proline 454.1 (5.0 441.1 (49
Glycine 4450 (4.9 450.1 (5.0
Alanine 635.7  (7.0) 6212  (6.9)
Cysteine 72.7  (0.8) 63.0 (0.7)
Valine 463.1  (5.1) 450.1 (5.0
Methionine 2634 (29 270.1  (3.0)
Isoleucine 4359  (4.8) 423.1  (4.7)
Leucine 7174 (7.9) 7112 (7.9)
Tyrosine 3633 (4.0) 360.1  (4.0)
Phenylalanine 445 (4.9 441.1 (49
Histidine 290.6 (3.2) 306.1 (34
Lysine 844.6  (9.3) 8372  (9.3)
Arginine 526.7 (5.8) 576.1 (6.4)
Total 9,081.3  (100.0) 9,002.2 (100.0)

* Percentage to the total content

Sample-1, Sample-2 : refer to the comment in Fig. 2.
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<Table 5> Comparison in free amino acid content
of the canned steamed crucian carp
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<Table 6> Comparison in mineral content of the
canned steamed crucian carp

(mg/100 g)
Mineral Sample-1 Sample-2
K 211.2+1.20° 210.1£2.55°
Ca 314.3+2.25° 305.242.48"
Mg 31.20.66" 32.6+0.56°
Na 297.7+1.50° 301.042.50°
Fe 1.0+0.01° 0.9+0.02*
Zn 0.8+0.01* 1.0+0.02°
p 37.1+0.64° 36.1£1.03*
S 188.8+2.20° 188.9+£2.56°

(mg/100 g)
Amino acid Sample-1 Sample-2
Phosphoserine 73  (0.6)* 1.1  (0.1)*
Taurine 85 (0.7) 7.5 (0.6)
Phosphocthanol 53 (04) 54 (04
-amine

Aspartic acid 172 (1.4) 151  (1.3)
Threonine 19.0 (1.2) 162 (1.3)
Serine 22.7  (1.8) 19.8 (1.6)
Asparagine 389.9 (31.0) 4094 (33.9)
Glutamic acid 346.3 (27.5) 3557 (29.5)

& -Aminoadipic
acid 0.7 (0.1 0.6 (0.1
Proline 19.3  (1.5) 147 (1.2)
Glycine 91.1 (7.2) 892 (74
Alanine 28.8 (2.3) 229 (1.9
Citrulline 3.0 (0.2) 2.5 (02

a -Aminobutyric
acid 1.2 (0.1) 09 (0.1)
Valine 214 (1.7) 17.8  (1.5)
Cysteine 6.1 (0.5) 53 (04
Methionine 4.6 (04) 3.7 (0.3)
Isoleucine 13.1  (1.0) 10.5  (0.9)
Leucine 20.1  (1.6) 20.1  (1.7)
Tyrosine 112 (0.9) 9.0 (0.7)
Phenylalanine 14.1  (1.1) 11.1 (0.9
B -Alanine 0.7 (0.1) 0.5 (0.0
Histidine 101.4  (8.1) 99.8 (8.3)
Ornithine 3.5 (0.3) 29 (0.2
Lysine 39.6 (3.1) 30.1  (2.5)
Arginine 63.5 (5.0 347 (2.9
Total 1,259.1  (100.0)  1,2064  (100.0)

* Percentage to the total content

Sample-1,

Sample-2 :

refer to the comment in Fig. 2.

Kang et al.(2007) 50] HYT=FFxH

A2 7]
2 % Ca°l 2713 mg/100 go & 7H4 dhafo] &
Sk, thEo] P (2443 mg/100 g)
mg/lOO g)9 otk Bt B A¥d

2 K (1233

Values are the meanststandard deviation of three
determination

Sample-1, Sample-2 : refer to the comment in Fig.2.
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<Table 7> Comparison in sensory evaluation of the canned steamed crucian carp

Sensory evaluation

Sample
Shape Color Odor Texture Taste Overall
acceptance
Sample-1 3.8+1.1° 4.1£0.8° 4.1+0.4° 3.8+1.1° 4.3+0.5° 4.2+0.4°
Sample-2  3.9:0.8° 4.120.4° 3.4£0.2° 3.941.4° 3.140.4° 3.4402°

S scales, 1: very poor, 2: poor, 3: acceptable, 4 : good, 5 : very good

Values are the meanststandard deviation of three determination

Sample-1, Sample-2 : refer to the comment in Fig. 2

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