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Abstract

The quality characteristics of canned scallop were studied on the sample-1 with soybean oil, sample-2 with
olive oil, and sample-3 with sunflower oil. When the canned products were prepared, scallop was shucked,
washed and then poured 40 g of shucked scallop meat into each can (301-1). Sample-1 was prepared by adding
50 mL of soybean oil, Sample-2 by adding 50 mL of olive oil, and Sample-3 by adding 50 mL of sunflower
oil, respectively. It was seamed by using a vacuum seamer, and then sterilized (118°C, Fy value 10 min) in a
steam system retort. Bacteria and external appearance test, proximate composition, pH, VBN content, TBA value,
amino-N content, salinity, color value (L, a, b and AE), total amino acid content, free amino acid content,
mineral content and sensory evaluation were analyzed on the three kinds of canned products. The moisture
content of Sample-1, Sample-2 and Sample-3 were 32.7, 34.1 and 36.2 g/100 g, the crude protein content were
5.9, 5.5 and 54 g/100 g, the crude lipid content were 57.0, 54.5 and 50.6 g/100 g, the ash content were 0.9,
0.6 and 0.7 g/100 g, respectively. There was little difference in the content between the samples. From the
results of the sensory evaluation, the shape, color, texture, and overall acceptance of the sample-1 tended to be
similar to the values of Sample-2 and Sample-3.
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l Raw scallop ‘

|

’ Cooking (105°C, 5 min) ‘

’ Shucking, washing and dehydrating ‘

] Filling 40 g in can (301-1) \

|

|

Adding soybean oil 50 mL ‘ ’

Adding olive oil 50 mL

||

Adding sunflower oil 50 mL

’ Seaming ‘

| Sterilization at 118°C (F, value 10 min) |

] Cooling \

|

|

Canned scallop in soybean oil
(Sample-1)

Canned scallop in olive oil
(Sample-2)

Canned scallop in sunflower oil
(Sample-3)

[Fig. 1] Flowsheet for three kinds of canned scallop Patinopecten yessoensis in oil processing.
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<Table 1> Comparison in cultured bacteria and external appearance test of three kinds of canned scallop

Patinopecten yessoensis in oil during incubated at 35~37°C for 48+3 hr (CFU/g)
Sample Temp.  Sterilization condition Bacteria External appearance
Sample-1 118C Fo value 10 min ND Normal
Sample-2 118C Fo value 10 min ND Normal
Sample-3 118C Fo value 10 min ND Normal

ND, not detected. Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 1].

<Table 2> Comparison in proximate composition, pH and volatile basic nitrogen (VBN) of three
kinds of canned scallop Patinopecten yessoensis in oil

Proximate composition (g/100 g) VBN
Sample ; : - pH
Moisture Crude protein Crude lipid Ash (mg/100 g)
Sample-1 33.7+£2.8% 5.6+0.2° 54.6+0.4° 0.9+0.1° 6.86 23.3+1.6"
Sample-2 34.1£3.1° 5.540.1° 54.5+0.3" 0.6£0.1* 6.59 27.1£1.6°
Sample-3 35.2+0.9° 5.4+0.1° 54.3+0.5° 0.7+0.3% 6.89 21.5+1.6"

Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 1]. All values are mean+SD (n=3). Means
with different superscripts in the same column are significantly different at P<0.05 by Duncan's multiple

range test.

_92_



oteH| 71EHES

54 g/100 gollom, AW e 747t 546
g/100 g, 54.5 g/100 g 2 53.6 /100 golRNaL,
3|5 ke 747 0.9 g/100 g, 0.6 g/100 g 2 0.7
g/100 gOo & A|ZZre] IWHARS] Apol= A9
Ak 18l3 pHi= Sample-1, Sample-2 2
Sample-3°] Z+7} 6.86, 6.59 2 6.890]%1 1L, 3]HA
A7NAA TS 233 mgl100 g 27.1
mg/100 g % 21.5 mg/100 go] i},

S, Z7heu] 7R R AdndE e
o] 812 g/100 g, Tl 152 ¢/100 g, A%
1.7 ¢/100 g, 3]°] 1.7 g/100 go]2} R % o]
O W(NIFS, 2020), WAFH7 &8 759w
e A L AR s P i o S I B= e e
S BR7E B8] VEHeEERE e Uk
T b 489 /100 g, 484
g/100 g 9 487 ¢/100 g WA A$ 7zt
13.7 ¢/100 g, 14.1 g/100 g ¥ 140 g100 g %A
Hol A9 247t 343 @100 g 340 g/100 g U
33.8 g/100 g, 33+° -9 ZH7F 0.9 g/100 g, 1.0
g/100 g % 1.1 g/100 gl e, pHe= 22} 6.15,
6.14 ¥ 6.13, JWALA7IAL TS 27 159
mg/100 g, 144 mg/100 ¢ % 132 mg100 gO =
B aEo] Itk Nam et al., 2019).

72}

dr wd oo ¥ O 4

e}
¥ R aEd 4

3. &=

118CAlA Fy #kol 1020] H=F 2btsto] A
g dFREzE ke
(Sample-1), =& BF47F F7tgn] 7]
H(Sample-2) 9 svtet7|F-37F Frken] 715
&3 H(Sample-3)8] &S S4st A= [Fig.
21 YERATE 2 H ¥} Sample-1, Sample-2 Y
Sample-39] T&> ZH7} 93.3%, 94.8% X 96.8%
o] 3ltt.

Ha et al. (2002)2 wlohdA 1% FxH
G 127tEAE ATt eSS
4 9 Fo] Aslel| ofst fE|ge] R st

%
o
Fgo] Wolx Ao wws u grk

EE

=
B
o
T
bl
dm
0x

=

90 I T s
g
= 60
z
-
30
E.
2 3
Sample

[Fig. 2] Comparison in yield of three kinds of
canned scallop Patinopecten yessoensis in
oil. All value are mean+SD (n=3). Means
with different letters in the different
samples are significantly different at
P<0.05 by Duncan’s multiple range test.
Sample-1, Sample-2, Sample-3, refer to
the comment in [Fig. 1].
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[Fig. 3] Comparison in TBA value of three kinds
of canned scallop Patinopecten yessoensis
in oil. All value are meantSD (n=3).
Means with different letters in the
different samples are significantly different
at P<0.05 by Duncan’s multiple range
test. Sample-1, Sample-2, Sample-3, refer
to the comment in [Fig. 1].
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[Fig. 4] Comparison in amino-N content of three
kinds of canned scallop Patinopecten
yessoensis in oil. All value are mean+SD
(n=3). Means with different letters in the
different samples are significantly different
at P<0.05 by Duncan’s multiple range
test. Sample-1, Sample-2, Sample-3, refer
to the comment in [Fig. 1].
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[Fig. 5] Comparison in salinity of three kinds of
canned scallop Patinopecten yessoensis in
oil. All value are meantSD (n=3). Means
with different letters in the different
samples are significantly different at
P<0.05 by Duncan’s multiple range test.
Sample-1, Sample-2, Sample-3, refer to the
comment in [Fig. 1].
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<Table 3> Color value of three kinds of canned scallop Patinopecten yessoensis in oil

Color value Sample-1 Sample-2 Sample-3
L 50.4+0.2° 51.3+0.1° 50.240.3"

a -0.5+0.1° -0.6+0.0° -0.5+0.1°

b 17.840.1° 19.1+0.0° 17.6+0.2°

AE 53.5+0.1° 54.7+0.1° 53.3+0.3°

All value are mean+SD (n=3). Means with different superscripts in the same line are significantly
different at P<0.05 by Duncan's multiple range test. Sample-1, Sample-2, Sample-3 : refer to the
comment in [Fig. 1].

<Table 4> Total amino acid content of three kinds of canned scallop Patinopecten yessoensis in oil

(mg/100 g)

Amino acid Sample-1 Sample-2 Sample-3
Aspartic acid 7923 (14.8) 749.0 (14.3) 784.0 (15.3)
Threonine 2435 (4.5) 257.1 (4.9) 231.6 (4.5
Serine 3094 (5.8) 317.0 (6.1) 296.7 (5.8)
Glutamic acid 878.7 (16.4) 860.3 (16.5) 936.4 (18.2)
Glycine 683.0 (12.8) 5614  (10.7) 5764 (11.2)
Alanine 401.8 (7.5 3975 (7.6) 3884 (7.5)
Valine 1702  (3.2) 1942 (3.7) 156.7 (3.1)
Methionine 141.7 (2.6) 1113 (2.1) 131.3  (2.6)
Isoleucine 113.1  (2.1) 130.1 (2.5) 111.6 (2.2)
Leucine 341.8 (6.4) 367.8 (7.0) 336.1 (6.5)
Tyrosine 166.5 (3.1) 1779 (3.4) 1674 (3.3)
Phenylalanine 2529 4.7) 2559 (4.9 2423 (4.7)
Histidine 95.8 (1.8) 98.6 (1.9) 89.7 (1.7)
Lysine 380.1 (7.1) 383.6 (7.3) 3326 (6.5)
Arginine 3839 (7.2) 3709 (7.1) 353.1 (6.9)
Total 5,354.6  (100.0) 5,232.6  (100.0) 5,134.3  (100.0)

"Percentage to the total content. Sample-1, Sample-2, Sample-3 : refer to the comment in [Fig. 1].

19.1 2 17.6°1903,, MAHAE)E ZH7F 535, 547 SITHKim et al,, 2006).
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AR AR B5F glutamic acid”t ZZF 8787 (1,696.3 mg/100 g)°] &=o] Jp wWerow 1
mg/100 g, 860.3 mg/100 g X 936.4 mg/100 g =  TFO| aspartic acid %! glycine o]kl H 135}
sheFo] wgkyr, 1 thEo] aspartic acid (7923 e, £ AE Y Ay}l vlwste] glutamic acid
mg/100 g, 749.0 mg/100 g & 784.0 mg/100 g) 2 7} 7P o] we AL A&k
glycine (683.0 mg/100 g, 561.4 mg/100 g 2 576.4
mg/100 g) <=°] 31t} 7. {z|olg| At

Park et al. (2018b)2 *%v] A5FExY 9 % =0 x5 3

| aroe ;7\(&4 ) Ao ])\}]’:iz »uﬂi Y /37 F 27ken] 71895529 (Sample-1),
- = Zolul v S =73 - -

TEEEEH F= 5748 R R PR B A ) 7]%D¥‘—§L Z ¥ (Sample-2)

3} Z}7F 9,529.9 mg/100 g 2 9,485.4 mg/100 go]
Aokl Haste] ¥ A Anpel Aol7t U
o o]3E AREE ARS] Ao] wEoR et
HoAv Fo olumAlS xv AsEExid

=
L et O B S o S | A = = et
(Sample-3)2] frE]obu] =it 5 <Table 5>9}
2t

d

<Table 5> Free amino acid content of three kinds of canned scallop Patinopecten yessoensis in oil

(mg/100 g)

Amino acid Sample-1 Sample-2 Sample-3
Phosphoserine 51 (1.8) 55 (2.2) 3.8 (1.6)
Taurine 9.1 (3.2) 8.4 (3.3) 6.5 (2.8)
Aspartic acid 6.9 (24) 59 (24 43 (1.9)
Threonine 43 (1.5) 4.1 (1.6) 39 (1.7)
Serine 11.2 (3.9 109 (4.3) 9.0 (3.9
Asparagine 4.1 (1.4) 29 (1.2) 22 (0.9)
Glutamic acid 393 (13.7) 325 (12.9) 28.6 (12.4)
Glycine 100.1 (34.9) 86.2 (34.1) 79.8 (34.6)
Alanine 36.5 (12.7) 30.1 (11.9) 279 (12.1)
Valine 39 (1.3) 3.6 (1.4) 33 (14
Cystine 02 (0.1) 0.2 (0.1) 0.2 (0.1)
Methionine 32 (1. 29 (1.2) 3.0 (1.3)
Isoleucine 2.7 (0.9) 24 (0.9) 2.5 (1.1)
Leucine 52 (1.8) 52 (2.0 47 (2.0)
Tyrosine 44 (1.5) 4.0 (1.6) 39 (1.7)
Phenylalanine 3.6 (1.2) 34 (1.3) 3.4 (1.5
B-Alanine 02 (0.1) 02 (0.1) 0.1 (0.1)
y-Aminobutyric acid 04 (0.1) 04 (0.1) 0.2 (0.1)
Histidine 6.5 (2.3) 6.4 (2.5) 6.0 (2.6)
Ornithine 1.3 (04 1.1 (04 1.0 (0.4)
Lysine 1.1 (3.9) 103 (4.1) 89 (3.8)
Arginine 28.0 (9.8) 26.2 (10.4) 27.6 (12.0)
Total 287.3  (100.0) 252.8  (100.0) 230.8  (100.0)

"Percentage to the total content. Sample-1, Sample-2, Sample-3 : refer to the comment in [Fig. 1].
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1 A3} Sample-1, Sample-2 %! Sample-39
glotu| Al dheFE Zh7t 2873 mg/100 g, 252.8
mg/100 g % 230.8 mg/100 go]ATh F] fFE o}
" akS AlE B glycine (100.1 mg/100 g, 86.2
mg/100 g % 79.8 mg/100 )¢ F=ko] 71 Wk
o 7 thEo] glutamic acid (39.3 mg/100 g,
32,5 mg/100 g % 28.6 mg/100 g) ¥ alanine (36.5
mg/100 g, 30.1 mg/100 ¢ % 27.9 mg/100 g) T°]
k.

Kong et al.(2006)> = A&5EZ o] fg ol
Yot 58 549t A taurine®} proline] &

(Sample-3)2] 7717 S <Table 6>° e
Atk 1 A3 Sample-1, Sample-2 2 Sample-32]
F71d g2 pol ZF7b 381 mg100 g, 61.7
mg/100 g 9 453 mg/100 g7 7Pg Wgton,
t}50] S (26.3 mg/100 g, 44.6 mg100 g % 325
mg/100 g) 2 Ca (23.9 mg/100 g, 25.8 mg/100 g
2 26.6 mg/100 g) <=°] ST},
Kang et al.(2007)2 %o HY
F714& Ca, P ¥ KO H
123l Na, K % Cl 59 7714
o}u]

AL,

inosine mono phosphate (IMP)9} U &

o] 7p¢ Wtthal ®aste] ¥ Aol Al 2 o] FAES A A7 7]olsk= taste-active
o]7} 31Tt A, Kim et al.(2006)> 1% =9 component® 24 3\ Th(Hayashi et al., 1981).
T2 ot Ak glutamic acid, aspartic acid
9 lysine©| kil HASIEH, 2 AdelMe 9 M
ziu}%a&ﬂ]}t/}_d glutamic acidq! 2 ¥ X g7} @oben) 7292 %22 Sample-1),
e 2 B437 Foheln) 7R B2 (Sample-2)
8 27|z L L et A B u7}‘ Hl_ ARl
' (Sample-3)2] 4 steg 574st A3} <Table 7>
118TolA Fo #ho] 10it0] HEF Arste] Al 3 o] BF AEHA W)
Z3t %%@7} A7V 7S 952 (Sample-1), TXH &7 H¥pol FHo] =AY FHus
e RFH7E A7k V1S eSS E(Sample-2) WOl AREEEY] wiel] FAo] ug=el §&4
j:L 6HH}EP71 FH7F Zrkel 71EEEERE 4 oEE fEuE AEFETHAAE 5HEY
<Table 6> Mineral content of three kinds of canned scallop Patinopecten yessoensis in oil
(mg/100 g)
Mineral Sample-1 Sample-2 Sample-3
K 10.3+0.2° 17.5+0.2° 12.3+0.1°
Ca 23.9 +0.3° 25.8+0.2° 26.6+0.1°
Mg 89  +0.1° 14.0+0.1¢ 10.8+0.0°
Na 18.4 +0.3° 31.840.3° 26.0+0.1°
Fe 0.9 +0.0° 1.6+0.0° 1.10.0°
Zn 2.6 +0.0° 3.3£0.0° 2.3:0.0°
P 38.1 +0.1° 61.7+0.3° 45.3+0.3°
S 263 +0.1° 44.6+0.2° 32.540.4
Total 129.3 £1.1° 200.3 +1.3° 156.9 +1.0°

All value are meantSD (n=3). Means with different superscripts in the same line are significantly different at

P<0.05 by Duncan's multiple range test. Sample-1, Sample-2, Sample-3

: refer to the comment in [Fig. 1].
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<Table 7> Tin content of three kinds of canned scallop Patinopecten yessoensis in oil

Sample Tin content
Sample-1 ND
Sample-2 ND
Sample-3 ND

ND: not detected. Sample-1, Sample-2, Sample-3

: refer to the comment in [Fig. 1].

<Table 8> Sensory evaluation of three kinds of canned scallop Patinopecten yessoensis in oil

Sensory evaluation

Shape Color Odor Texture Taste Overall acceptance
Sample-1 3.2+0.3* 3.3+0.2° 3.5+0.2° 3.4+0.7° 3.3+0.2° 3.4+0.2°
Sample-2 3.3+0.2° 3.7+0.5% 3.4+0.3" 3.3+0.5° 3.4+0.7* 3.5+0.5°
Sample-3 3.1x0.4° 3.2+0.7* 3.6+0.2° 3.3+0.2° 3.6+0.7* 3.4+0.3*

5 scales, 1: very poor, 2: poor, 3: acceptable, 4: good, 5: very good. All value are meantSD (n=10). All
values are mean+SD (n=3). Means with different superscripts in the same column are significantly different at

P<0.05 by Duncan's multiple range test. Sample-1, Sample-2, Sample-3 :

AFEO] FA 71FE 150 mgkg ©)stE A st
2Tl CODEXelM &= TxHe 4 g 7ES
Sluete} v AR 150 mgkg ol8hE FAlS}
L glom, AT E 200 mgkg ©l38t, T
9} FAA=)ME= 250 mgkg ©l8tE TrAIStLL
2 TH(Choi, 2011).

3, vzl Zv] %% HACCP plang <
Hal7]l fste] 5% FFE SAS A3t F
2 0018 mgkg, F 0.074 mgkg, 7F=E 0.025
mgkg, T4 0056 mgkgl ® A3 (MFDS,
2019)el1M 2] Al 4 (d 2.0 mgkg, FF=F 2.0
mgkg, FTL 0.5 mgke)S = AAE= 9
kil Bk v Qlth(Kang et al., 2018).

10. 2=dAt

WFEREIE B 7SS 2 Sample-1),
S B FrE] 75 a8 2% (Sample-2)

=

W kel 641

(Sample-3)9] @7, Mz, WA, =27 o 9 F
T2 71z el distel 1089 dsaAtdE 7
sto] s9A BAYoR Redrte AN Ay

refer to the comment in [Fig. 1].

<Table 8>°l YeEpSITE T Ay} #dsHAALS
> Sample-1, Sample-2 ¥ Sample-39] A

A, 24k ot B ST e R Zolvt

FHAL When e
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BE  sample®]
Sample-1. Sample-2 ¥ Sample-3<]
A, 24 9 8% g A7t foAR

t}. Sample-1, Sample-2 2! Sample-3%] F&2 7+
7t 933%, 94.8% Y 96.8%°]tl. TBA #H<
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Sample-3°] #to] 7Hg Eokom, opw| A gHF
2 A% Sample-29] #hol 7HE =3kth HE(L
), FAEDb gh D AMEHAE)E Sample-22] #k
o] 7M¢ =81, AME(@ e MBI oA
]l 2fol7k gl M Fhies AR

T (S Uehe] At m4S o 0w ¥
Gt Fotn At S Sample-10] 5,354.6
mg/100 gl = 7P wWgtow, Fo ofuiAk
TE sample®lA] glutamic acid®] HeFo] 7]'%} 2
S, 1 ThE O E aspartic acid ¥ glycine 0] 31
o fEobu At FEFES Sample-10] 2873
mg/100 gO.& 7P wWtom, o felopu| At
& sample B glycine®] o] 7Hg wgton,
71 t9] glutamic acid ¥ alanine T°|3lth F
7142 sample X5 PO deFo] b wWokor,
I 9gso® S W Ca ook Z sampled

A0
0
3]

r&: 1-r1

A s =438 A3 nE AEER] 9kt
FTRHHE7E e 719 e 5 (Sample-1),
S EH7L Frten 7| B YT EZ Y (Sample-2)

U L AR b e o = )
(Sample-3)9] 7] Z ol thste] suAl WO
s e AAE A3, Sample-1,
Sample-39] Ay, Mz WAl zAZE 9k @ Eg
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