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Methods for the development of home meal replacement seafood tailored to consumer needs for the advanced use of
Broughton’s ribbed ark Scapharca broughtonii (BRA) in Korea are required. In this study, we developed a cheese-
topped, semi-dried, and seasoned Broughton’s ribbed ark (S-BRA) tailored for the younger generation with an improved
texture and fish odor. The optimization of conditions to improve the texture and fish odor was performed using RSM.
The design of the model was appropriate because there was no significant difference (P>0.05) between the predicted
and actual values of moisture content, hardness, and overall acceptance, and the optimal preparation conditions were
a vinegar content of 2.68%, a soaking time of 62 min, a drying temperature of 60°C, and a time of 162 min. The S-
BRA manufactured under these optimal conditions exhibited a lower odor intensity compared to the unsoaked and
undried control, suggesting that the fish odor of S-BRA has been improved. The moisture content related to the tex-
ture of the S-BRA was lower than that of the control, and the hardness was higher. Therefore, the S-BRA developed
in this study will appeal to people of all ages, especially the younger generation; their consumption is expected to
increase.
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N B of Ak 9 Sro] W4k Sl gol AAkE T gl Al
¥4 =A== A (Park, 2002; Kang et al., 2018), AA| A o2

1) 2 7W(Scapharca broughtoniiy~= 1915 5 A 27|17} 7}
A5, S48 o] At AANS W, f-2jufe} = AgkolA
A Ash, 55] 7o) sfut, Akt o] Zh7nk, St

7HA7} 2 AR 59 kel th(Kang et al., 2020). =y
T 27) 4] AAREES 2012V E] 20179 7HA] AH A 13.6%
A 23] Z7FFA o, AR AFE O R o] 8E] a1 glo] At
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12 QICHMOF, 2021). 1) 24 22 8} Abe) E2
A9 WS 5 AR B 71 R 5
<+ 7} 7+H 4] (home meal replacement, HMR)
B A Ysgolu XY AlE TR UR &

ol PARES] =2 28] FA7EE 4 Qe MZAH= H™
W, ZE7HA]L 9148 QbAd o] Bt S o= ikEE 71 9skaL §)
o, g27)o} T2 o ARES W] &0t 579 o]
7 5ol 2HAE] 7185 A7 ]= shuhel a4r) Har Sl
(Kim and Kang, 2021). oF&&, MZA|dl+&= AR 4H]9f Q)
of ZbHZE A F 8] 2B Y-S Feh 1M A S HlEo] &
2 EAS 7HA] AL lck(Jung et al., 2016; Kim et al., 2020). wk
2hA] B2 Aol AT 4= Q= B, 227 2 A% o
A4 52 AHT TE/PEE] HMR 241545 A o
7k 2 a8t

Rt o r AbEo) HIFUWE fAdsh] fiste] miAF
(masking), S}, 22578 7 59 S A8t qle,
o|F A& T F71Ake AMESHE mhA T W o] Eo] ARE-E
3L Qleh. AR REAA|E-2 A A Fo Blske] i gtero] wol =
Ho] GotakT, Qet|A] Z7to] £of Anjzte] /]S A S
g 4= 9l ov(Yang, 1997), 80] o} A= A7 = o] Al414]
F3} Bl askels o A7 AR o ok RS THx
A=

b, Ao Bl B A= ¢doi(Heu et al., 2008; Ji
et al,, 2009), Ex|(Jo, 2018), TS o] (Park et al., 2018), %
(Choe, 2019)2] vl A7t ¥78& &3 AV 7t
ol 21 (Fukami et al., 2004; Funatsu et al., 2004) E-5-2] ©]F 7}
A Bl 9, 27 B A T UL Wl B 2
4(Jo,2010), £ o] A7) B4 (Ohetal., 2013), A3 2] B
ol w2 %) 9] 227H(Shin etal, 2013), 74l wHE
= 39 A8.9] £4(Chac ctal,, 2014), 4191 W7ol Tk <
4-9] E-A)(Tachegorabi et al., 2012), A9t A 2lof] w2 =9
=/ Msk(Ma et al., 2021) 53} 2o] ZHSHA| o] Foj %Al 9]
o}, m27) So] wzithel £47-E A4 HMR 7127
SAPFE AR A A B0t ] ol glel.

2 Ao A= A &Rt 7| S e 5 dEEt] A =2EE
B Rk o] 92700 Al 2E A=kl 2] ER2
oF 2A7HE /NARE AlES 7S] flske] Wk
(response surface methodology, RSM)& -85 1] =%
o) Az 12 W AxFAS Bsieon, AFHoR
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9420194 29J0l] HE of5pA] Qo] of bt s ol 4
Sfafo] A ofAlol 9127 of B2l oAl Tl
(Yeosu, Korea)2 $79} 214 W €7kt 5 W5 E0 2 A|zeh
o] & A(FA, 4.5-83 g; Ft, 6.1£1.2 g, 0|3} Y& 9|2
2019 3-64 o]l Al5Rketet.

91 7 27]|9] v AL 93k 412 (Ottogi Co., Ltd., Ul-
san, Korea), 3r<(Lotte Chilsung Beverage Co., Ltd., Gunsan,
Korea), &5 (Shinhwa Popvillage Co., Ltd., Seoul, Korea)
< 20199 2-40] Ad YAl A tHFurEA A 22t
skt vEdx 2u] 2709 A2E % YR F H
E|(Seoulmilk, Seoul, Korea), AHWH(CJ Cheiljedang, Co.,
Incheon, Korea), Y (K-salt Fishery Company Co., Ltd.,
Muan, Korea), %] Z(Maeil Dairies Co., Ltd., Gochang, Korea)
O] A% 54 2-6€0]| BAEE DA A HFrtEAA F
sttt
|Z=7He] XM=

il I
REAZE 2] w2 7he = 9 2AE SE(60)3t] 13 4
Al 9 ghestar, Bl A flate] A4 100 mLo] o
S A% 0.5-4.5% (wiv)ek B 2%5 H7EeE §-H ol 21A](20-
1005)3H &, 20| 9J8le] 95.0+5°CE 7195 g0 B
H 21.8% (w/v)E H7Feto] 7hEgt b, R o200 1 kg,
U 4% (wiw), 219 0.6% (wiw)e] A2 d7ksto] 79k
o}, M5 07 Ao A Yt oS w2l 8] 272 A
o A2 (AF 2403 cm)E HEAR T2 $jof] EFste] A|

;8 Wi
i

°
= 4

sho] W3 HEAH O] 43 d Al (central composite

design)of w2} Table 1of] A|AIH viel o] WIS AAJs13]

L, STA R R5stste] 742k 27709 AlRE FARIA o R A

23 TR o159 FHUR(Y,, SEUE: Y, A% ¥, 52

Table 1. Experimental range and values of independent variables
in the central composite design for soaking in vinegar and drying
conditions in preparation of semi-dried and seasoned broughton's
ribbed ark Scapharca broughtonii

Range level
Independent Symbol
2 1 0 +#1 +2
Vinegar (%, w/w) X, 05 15 25 35 45

Soaking time (min) X 20 40 60 80 100
Drying temperature (°C) X 30 40 50 60 70
Drying time (min) X 60 90 120 150 180
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(B)

Length: 2.1+0.2 cm

Fig. 1. Photograph of a probe TA-7 blade (A) and semi-dried broughton's ribbed ark Scapharca broughtonii for measuring (B).

715 %)E A5k oluf YollA AEgh 470 Sva
]} Z4gk(center point value)S-2 olH]| A3 o] AE Edf
2 AASIA L, 27719 Al 7= 16711 2] B2 91/ A|(fractional
factorial design), 8712] %% (axial portion) ¥ 3702 SA1%
(center points) 2.2 GLAJ 510 A A5} T}

SISERZAY SN o Xt

[ynnty W= | =
CERESERES P REE SR REE L
oo fEE A A2 HK W AR

h=} ~
Hed B4 Blsh] $istel 283

o A St T, 4% A4 @ 220t 2
4] o2 W H1L Kim et al. (2010)0] ST WS
115}0] MINITAB A2 134 (Ver. 18; Minitab Inc., State
Colledge, PA, USA)2 o|-g35}gith =, 2297 o7 A x5t
27 AlRTe] AF ATHE Eoj2 Eyude) S4ua A
7] TAof| whet A|A E= B33 3] A E AR A
1= Ed|2 2 ¥(model), 1x}3}(linear), 2A}¢}H(quadratic), 1
AF&H(cross-product) 2! A3t Aol (lack of fit) Z}2F2] -2
A(P-value)ol| that Q1% (P<0.05) 052 8915191, o] 5 2
shofl thsto] HEA 02 AYASR)E BHalstol M 27
= AFESkGlTh EE o] & SAR SEs 9 S5 A
Al 2y o] At vhg A3} =A-E ol-gste] TEHG
i3t Z}7+o] =atgh(target value)S A sto] EelskGlaL, &
AZZIWol| A ArEE B35 7k coded value)S SHAFSlo] 9o
A1 A gk (actual valueyS ETHE o] & 2] (predicted value)2} A A
AL £ AF X (experimental value)E |1, EA)5ko] U}
e,

Jefzm EAIG;

SyHRet TEHR R A E UEY= 1 2= 99 3
Haa Aaol|lA =2d 3| A4 Akl A=, 134, 24}
3F 9 w2eFo] 712 ZHZF MAPLE software (Ver. 12; Waterloo
Maple Inc., Waterloo, ON, Canada)®f| o 45} Ar=% 3212
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A7|A Y FE5UE, Be 3, B, B, B 174,24, 1A} 3
X Hyudolch 98 w249 42 HA 2 A
Z2719] {2|8h= MINTAB §7| 22171 ©| Response opti-
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F&H0] ZHS 75513 th(Bezerra et al., 2008).
N,

TR v AR DTS 0.5 g)2 Fsto] AESA
(MFDS, 2019)] A7tz el nhel S435H90an, wel=
g/100 g (%0) -3 LR 9l

7 % (hardness)= AF 2 2] W AR 0|27l 8-& A B2 5l
Seo et al. (2014)0] AF3H B of whet AThA] H(cutting test)
o2 2439t 248 ARs 2o|(length) U 20](depth)
7} 2472 21202 ecm 2 0.9+0.1 cm®] AER 191, =4S
Z0](length), Zl°](depth) ¥ Z(width)©] 22} 6 cm, 3 cm ¥
0.3 cm&] probe (TA-7)E 25t =44 7](TA-CT3; Brook-
field, Middleboro, MA, USA)E A}8-35}%, probe?] trigger
load 10 g 9 test speed 1.00 mm/sec® A A5}9].om, A| 7o
5.0 g o]/ glo] 7l Al= Al ol A Al ¥ F (deformation)
80%7HA] Attt A= e Frgls ==t Be S
AL A REE 103 HHE: 23519 o0, Aul= Texture Profile
Analysis (TPA)Z UEF Ick(Fig. 1).

AR}E 5 o]-g3t ok e B4 A== Jo etal. (2012)0] AH

| whet v 2n] o209 927l S5 13 mRfgt
=) o &5 100 mLE 7FshaL, 22F= thA| ghd mf
gt & A4E2](10,035 g, 104) B of o] A zsk¢ich ot
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e 842 Woertz et al. (2011)0] 153+ ®Hof w2} elec-
tronic tongue unit (a-Astree II; Alpha M.O.S Inc., Toulouse,
France)= Z74 33t 5, A412] Al& 100 mLE 74 &7]°]
2931, o1 7)ol A1, T, 25, Tk 9 5k A sk 24
ZFo] =g Tt thy Ad=2ollA] AAA A H=o] Byl =
Sl 2] gk ol 459 ool gt dlolE = shict. 4
dlojE = A% A 9 Ax Aefehr] o2 xu] 5 2E o
272 3o] A4 W% 0] 3] 27 2ke] Hpol = ek,
A 2=

WA e WA ZF=7](Odor concentration meter, XP-
329R; New Cosmos Electric Co. Ltd., Osaka, Japan)E o]
3o] Kang et al. (2014)0] elah o] nje 23 ek}, 2,
WA =S 24517] Ysle] TYZ E (50 mL conical tube,
30x150 mm; SPL Life Science Co. Ltd., Korea)ol] tfZ2}
Az 2n] o) 2700 S5 et 1 E oF 10 g= 24 9,
7)ol WA= 54719 SUAE 92 vk, 3ol S E A
W= uheb E(parafilm) 2 = Wg-5ke] SA5kGIT ol W
MAE Z747]9] mode:= batch® A3}
E(level)Z LEFA AT

ERSI= S

_?_

S A7) - A RS Conway unitS ARESRo] A]EZ3
(MFDS, 2019)0| 4] A3t ngkeibi o 2 SA5k30t) &
< fJgt AA = AR 10 goll 574 50 mLE Yol 42 %,
3027 FE A ok ofghsto] Azt o]0l A, A A
71840 £ Conway unit®] &4 & AZo] HA 2 Al
49 1 mLE, ©8%0] %3} K,CO, 1 mLE, uj4lo] 0.01 N
H,SO, 1 mL&} A A oF 2-300-2-& 77} 713t o 2ejAlRlS
v 740 2 Wastal, 2AAYA E50] & oS 37°CollA|
12057 9ESAIZ T 574 Abe Whgo] £ Conway unit U]
A1) 0.01 N sodium hydroxide® 243} &, th-g-0] 4] o] &

shol Alx¥steic.

ol

(B-A)x0.14xFx 3] &l
A A (2)

P 9717 4(mg/100 g)= *100

IEEEE T
B, BA120] 447k
F, 0.01 N NaOH<¢] &7}

ofgol et #sHrt

o] o3t ™eE b= e W bl wet HE(
Haa o] what 7] g8 93] (Institutional Review
Board, IRB)25-5 QI7F thd A4S 91t Amga-2]4 99
%01(GIRB-A19-X-0047)2 Wi Z3fslct =, 2 e
panel member 2421(20-30t)], HA}F 1021, oJA} 14202 14

e

w2 AE Aol tigt dloje o] mFEHEAF L F2AF HA(5%
9 0]4=22).2 SPSS I 2 713H(PASW Statistics 25.0; SPSS Inc.,
Chicago, IL, USA)S ©]-8-5}o] ANOVA test= FAHEASH &

Table 2. Central composite design matrix and values of dependent
variables for soaking in vinegar and drying conditions in prepara-
tion of semi-dried and seasoned broughton's ribbed ark Scapharca
broughtonii

Uncoded values'  Dependent variables?

Run No.
X X X X, Y Y, Y,
1 15 40 40 90 656 10062 2.9
2 35 40 40 90 65.1 10857 3.1
3 15 80 40 90 66.6 1130.3 3.0
4 35 80 40 90 657 11233 3.3
5 15 40 60 90 571 1269.7 3.4
6 35 40 60 90 57.7 13133 3.7
Fractionl 7 15 80 60 90 57.8 13560 3.5
Factorial 8 35 80 60 90 57.1 13388 3.8
Design 9 15 40 40 150 63.3 14733 4.1
(16points) 10 35 40 40 150 629 14288 456
11 15 80 40 150 632 15263 4.2
12 35 80 40 150 63.2 16215 4.9
13 15 40 60 150 56.6 1760.3 58
14 35 40 60 150 564 17250 6.6
15 15 80 60 150 56.1 1865.7 6.2
16 3.5 80 60 150 56.9 1873.7 6.9
17 05 60 50 120 63.9 14658 3.7
18 45 60 50 120 61.2 13613 5.1
19 25 20 50 120 61.6 1268.3 4.7
Axial portion 20 25 100 50 120 63.1 13614 4.9
(8 points) 21 25 60 30 120 651 9833 44
22 25 60 70 120 487 15130 7.8
23 25 60 50 60 64.2 12804 6.2
24 25 60 50 180 60.1 17248 7.4
25 25 60 50 120 620 13487 83
gegé?r:tgg""ts 2% 25 60 50 120 622 13593 82
27 25 60 50 120 624 13918 83

'X, (vinegar, %, w/w), X, (soaking time, min), X, (drying tempera-
ture, °C), X, (drying time, min). *Y, (moisture contents, g/100 g),
Y, (hardness, g), Y, (overall acceptance, score).
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Duncan®] th5-9131 A& AA8H AL, A (R?)= SPSS =
2 9] o] ek AA|4=(Pearson’s correlation coefficient) S

£4310] Lpehpgit.

Zn o o3
Az AX| W AXEZ0| 220 0]7= Y
A w29 42 AA(NE WG D ATt ARZAE

% A

L% W ARY) 271 HHEE )5} SHAR FE8HTable 1)t

of )23 277 A 58) E9H(Y,) A= Table 20] Lheh

oItk RS EAY A Bt T 7he] AlpkaA)
A A, wg e male) A5t

+=0.088% 0.05E.t} =31, model®] P-valuex= 0.0002.2 0.05
Ko} 2o u(Table 3), 2A=(R?)7F 0.9782A4] 19 717+
(Table 4) A2} o] 27gt A 0 = e Yl th(Zhou and
Regenstein, 2004; Kim et al., 2010). 3-8, 23] Ao H30f
A P-value7} 0.05 .t} 32 0 H A 3gt el & 7h3k 4= Qlrh=
B 17} Qltk(Isa et al., 2011; Shin et al., 2020). E3SF, 4] = 21X
W Az 270 uh 3|27l e] SEAH(Y)E X, W X, 2] A
20014 12,0714 1 A 9] Wiskh YT, X,2] S -2.00]
A -LOTHA] oKk Z71ekekh 1 o) st ke
AL UeRRom, X,9] A9 20004 42,0744 ulula]
AAsHe A4S e RIcTable 5, Fig. 2). oleh o] %
o] 7z Lo} 4Rl ol BAE Uehls Ao
v] o] Bok, HhA% 2] SERRE A% L0 il
TV 2 e e Ao ks,

Az EX  AZzx0] Z=0f Ojxl= S

Az w27 0) Az Ao} Ax =AY AR Aw(Y) ATt

Table 3. Analysis of variance (ANOVA) for dependent variables

P-value
Dependent . . Cross. .
variables'  Model Linear Quadratic oroduct Lack of fit
Y 0000 0.000 0000 0213 0088
Y, ....0.000 0000 0138 098 0044
Y. 0.002 0.002 0.000 0.854 0.003

3

'Y, (moisture contents, g/100 g), Y, (hardness, g), Y, (overall ac-
ceptance, score).

= Table 20f| el Sith 2t Aol H52] P-value:= 0.044
2 0.05%c} Yo L}, model @] P-valueZ} 0.0002.2 0.05% c}
F3l(Table 3), 28 215=(R2)7} 0.840 2.2 1] 7}7+Y](Table 4)
AAo] mygo] Aot 3t S0 2| whE 1%
el 223e Ut A=Y, X 9] 785 -2.00014 0714]
Zasslcrt o] 5 20714 nin|atA Frtete ARFS U
BRSO, X, X, 9 X, 0] 79 -2.00014] +2.0717] B F7tst
£ A UeEiglow, X 9] A9 57F Fol X, 9 X of ¥
3] 37| 9koFtH(Table 5, Fig. 2). o] 2} 7o T 27lo] Aw i 4]
Z A=k A A7kl gt g QLo of ulu] ek
, A% 2Z=9F A7 isto] 71 & Fake W Z o2
ShA=S

£ 2% Y AZZ0| BoH 7|50l 0lxls B

MRR

1=

x
w270 Az Axe Az 249 AR ST 715
(Y, Table 20] YeR Qe 45H4 Aol 159] P-value
+=0.0032.2 0.05Ec} ¥eFo L, model?] P-value”} 0.002%
0.055.C} Y31(Table 3), 24 A(R2)7}0.879.0.2 19 7171
(Table 4) 4712] wgo] Hgalect. w3k, Eguiso] 2o
w2 wzofe] o, 3, M, 2A70] kel A BEES
Rl 54 7 EE(Y)E X, X, X, 2 X,0] A9 -2.00]
A 27102,0.1,0.7 9 0.97H] 2715 9{eh7} 7L o] 35 2.0
7HA) BABA 2SI A 8] 7HAsHs A ake Yeh otk
(Table 5, Fig. 2). o]o} o] w27 o] 534 7] 5w 42 3
%) 9 Az 7ol dito] W QJRRS WHe A0 ThohE| gt
s, Wz 2l A2 AR, AR A7 AE LE 9 1
% A|7ko] MAe A9 HlRe} 2H 7] AAE o =A L]
0] 7| EES FHAD 4 Qou, TE A Ante] Z7jeh
zA7re] A5} o la) u|Aje] 7o 719 diate] -2
7 9liL, B3] mzAle]) Az LE7} shEslA B A vz
N 80] 2184 9 484 2l B0 Aol 27k 9171 9l
Th(Bac, 1998). |2 1&{ate] Wz 20| 72 S Azt

ZARE A}, SRS tha W, 9, 3 9 A 5o 9]

v, RR| 44 s 1
i
=

Table 4. Response surface model equations for monitoring effects of the independent variables on the dependent variables

Responses’ Quadratic polynomial model equations R? P-value
LT 62.20-0.28X-3.86X-0.93X-1.37X? 0978 . 0000 ..
Yy, 1366.6+40.0X,+131.9X+189.2X, ) ) 0.840 ) 0.000
Y, 8.27+0.69X +0.79X-1.16X >-1.06.X,2-0.73X ?-0.56 X 2 0.873 0.002

'Y, (moisture contents, g/100 g), Y, (hardness, g), Y, (overall acceptance, score).



874 ZRAFol « 7)o Al -+ 0]R| & - WA E - Huk - B - FElg - o] R A

Fig. 2. Three-dimensional response surface plots for Y| (moisture contents, g/100 g), Y, (hardness, g), Y, (overall acceptance, score).
'X, (vinegar, %, w/w), X, (soaking time, min), X (drying temperature, °C), X, (drying time, min)

2 ) EE(Y,)0} oSS FAo] W=

5T 5 Gl S U w270 A YA W Azl whE SRR, FE
A 2% AFsl] 918kl gl 9 HYgo = MINITAB 3 S84 7|85 =

Al 58k a2 2471 0.2, 0.1,
FAZREIAHS 53 o, A SR 24 954 1.0 2 1.40]9) 11, 0] 2 AR Zro.Z 3HAFsl= A$ 7H2F 2
+= Table 59 LFEF AT ol

[¢]

(Wiw), 625, 60.0°C & 1625-0] it}
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o]/lohq] —%1341 iZioﬂ*i Xﬂ—%é& ol TL]}—7H-°4 ‘/F”E‘?:}%k‘% | Precooked frozen broughton's ribbed ark Scapharca broughtonii |
56.1 g/lOO g, ﬂOE—E— 1,8664 g, %—@'@ 7]§E—l‘f‘ 87@2% - Thawing in water
Oﬂ_é_E] 9\1\4]4- 2’]@@’% %Fﬁ %_)l:o }.Z‘]__Oﬂ U’]—ﬂ /\\l—%%]_ %{J‘l\— il - st Washing and dewatering
o] &A= Al 2A 202 Alxste] AT S - Soaking in 2.68% (w/v) vinegar and cooking alcohol 2% (w/v) for
9| B E E3t 7Fo] PR 3}cH(Cho et al., 2005; Yoon et al., 62 min
2017). ©ghA], o]l5 EYHO] 24 202 AXSHIEAX - 2 Washing and dewatering
] 270 9] L] ot AR 4552 2H2 56.0£0.2 g/100 - Drying in an hot air-blast dryer (60.0°C, 162 min)
g, 1,868.3+6.6 g & 8.5+£0.27 0] 21, 5% 2|0 A o - Seasoning, stir-frying (95.0£5°C, 9.5 min) and adding the
- - N dditi butter 21.8% (w/w), 4% (w/w), salt 0.6% (w/
20t A4 27341 09] o7} QL35 atek(Table 6). o] e e 2 () ST R ), SEOE ()
gl At o) o] Kol g 9 22 go] e Hhx & o ‘“f;m hemp-)
vl w2l A2 E 91 He) Az WA, WA AL Az | openg Wi eheese
L= Ax /\] 78 7+7+ 2 68% (W/W) 62+ 60.0°C 1628 Semi-dried and seasoned broughton's ribbed ark Scapharca
- - == ’ PR = broughtonii
o2 gl
A= EL HIAZX X=0| O|&JHQ MEZH Fig. 3. Optimum processing procedure for preparation of cheese-
topped, semi-dried, and seasoned broughton's ribbed ark Scaphar-
o|Alo| A AESH Y& wz7)o] Alx AR W AXZAS A ca broughtonii (S-BRA).

Bstol Shgat bz 2n] 9270 A A2 3L Fig. 3

Ak %, 4= Y 2NE SE(60R)5te] 12 Al ek, Eol HEE 21.8% (wiw) 78t} 7HERE & % A3t o)
alEy) AL 95ke] A4 100 mLofl tiste] 1% 2.68% 70 1 kgdh AT 4% (wiw)2] A2 H71sto] 9.587 &
(W), Bt 2%5 4715 ool 6223t AR 5, 221 A1 2T A1 0.6% (wiw)S H7FskGlar, Aol A $23t 7 5]

U st 22 S SIotel AFARIZ ARO00C, 27 59 2/ AR NA(RE 2603 cm)E EF5}] 4]
1625515tk o]0l 4], 2u] S 9J5te] 95.045°C2 1A H Bzt

Table 5. Response optimization for soaking in vinegar and drying conditions of intermediate product for preparation of semi-dried and
seasoned broughton's ribbed ark Scapharca broughtonii

Dependent  Value' X? X, X, X,
, 20 0 20 2
T  Min. o I Min.

Multiple ¢ 0.2 0.1
response A 2.68 62.0 60.0 162.0
optimization

o

Y,56.1, Y, 18664, Y, 8.7
'T, target; C, coded; A, actual; P, predicted. >X, (vinegar, %, w/w), X (soaking time, min), X, (drying temperature, °C), X, (drying time,
min). *Y, (moisture contents, g/100 g), Y, (hardness, g), Y, (overall acceptance, score).
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Table 6. Predicted and experimental data on the dependent vari-
ables of semi-dried and seasoned broughton's ribbed ark Scapharca
broughtonii prepared under optimized conditions

Dependent variables P\r/zclilijc(:atcsad EvazrliS;Zntal
Y, (Moisture contents, g/100 g) 56.14a1 56.0+0.22
Y, (Hardness, g) 1,866.4°  1,868.316.6%
Y, (Overall acceptance, score) 8.72 8.540.22

'Difference letters on the data indicate a significant difference at
P>0.05.

*= £ U7z zo| A o E4
E

B Rz 2| g2 Al 2 HA 2 A E A
Z s g2 Y& HxIle A2t 2] 927, o]s) o
279 ot 5A4L AR E 283 o A e [4]1 9k (sourness), 7
Uk(saltiness) 7H2 5K (umami), THik(sweetness) 2! 25k (bitter-
ness)] & A B9k, o] ] TR Fig, 40l e ik, A1) 5t
Az Zn| 32709 Bt 7= Aluk 3.7 level, ZEE 4.0 level, 7
21k 8.2 level, Tt 5.8 level, 229t 5.1 level 2, t 24419k 2.6
level, 21k 3.2 level, 742U 8.0 level, ©@HF 4.2 level, 224 6.5
level)ofl vl AlTE, 2L, ZH25E 9 ehoto] 79 vl 3] 7151A|
UFEFRaL, 2510 7-9- oFstA| Urehst o, kS A efeh i
< B e FoA o & 2po] 7} QISITH(P<0.05). 3HE, AL
A| Aol A= AlE Tholl Bt 77 2 level ©)/d2] Aol 7} Ql=
785 AA| Abgro] glof| it 2ol & QIA|Fhekar B g vl ik
(Hayashi et al., 2008; Jo et al., 2012).

-A- Control' Sourness
10 unit, level
—8— S-BRA .
6
Bitterness Saltiness
\
\| 8.02
8.22
Sweetness Umami

Fig. 4. Taste intensity of cheese-topped, semi-dried, and seasoned
broughton's ribbed ark Scapharca broughtonii (S-BRA). 'Control
means sample not to be soaked and dried during the processing of
S-BRA. “Difference letters on the data indicate a significant differ-
ence at P<0.05.

Fot

oA

VBN (mg/100 g) (m)

0 15 30 45 60
Control 16.0°2
—492.9°
S-BRA 8.42
—— 351.22
0 150 300 450 600
VCI (level) (m)

Fig. 5. Volatile basic nitrogen (VBN) content and volatile compo-
nent intensity (VCI) of cheese-topped, semi-dried, and seasoned
broughton's ribbed ark Scapharca broughtonii (S-BRA). 'Control
means sample not to be soaked and dried during the processing of
S-BRA. 2Difference letters on the bar indicate a significant differ-
ence at P<0.05.

Moisture content (%, w/w) (m)

0 20 40 60 80 100
Control 67.1
S-BRA 55.62
— 1,762
0 600 1,200 1,800 2,400 3,000

Hardness (g) (=)

Fig. 6. Moisture content and hardness of cheese-topped, semi-
dried, and seasoned broughton's ribbed ark Scapharca broughtonii
(S-BRA). 'Control means sample not to be soaked and dried during
the processing of S-BRA. Difference letters on the bar indicate a
significant difference at P<0.05.

o
AlA Bz z2m] o270 g 2o HAY 542 S
7184 T WAREE Bl AHEeta, 1 Ay
Fig. 50l YFeb Qlet. AJA] vbdx o] 7] 270 A|E2] 284
H7] 2 4 3FFS- 8.4 mg/100 g© 2, th27-2] 16.0 mg/100 go]l
v 3 Wokal, WA EE 351.2 level 2, th27-2] 492.9 level
of vl 8| -84 o & o} 2ol 7} QU TH(P<0.05). o= AlA| BF
Az 2] 9270 Az Al, w27l E49 v"Y 5 olFE
W8] Yol Az AR FAE 835t Auto|n, S4HE H|H
o] =A4=¢ Egfrg oy (trimethylamine) 59| oFqla} oF
ol gzl BHRA A2y i 54 28 T
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U S3tElo] vy E4 & ke Gl7] wfZolet whE 9l
TH(Kim et al., 2012, Lee et al., 2012).

XA ET YAX X0 [EHO £2 U 22 E

AA Az 2] w2l Alg 2] 223 54
Bl A2 S AW Rk, 1 ATH= Fig. 60 LRy
ik ubAz T4 w9l 0w HAlto] A4 AA A x %
o] 327 Al SEEERE 55.6%2 272 67.1%0] H]
off Wokon, A= 1,762 glem?o. 2 t29] 1,331 g/em?’
of vlef %ot 2714 B4 Ae] folE B 5 Uit
(P<0.05). ©]= A|A| BkA % 2] 5] 2742] A% A], AZIA
A S)2H & 0] Sio] Eul ) Ui SHEo g Q1) )
27N So] ESto] §f SoflA] o] £ AR & Wzt
A0 ehE gt

E3 o] 59 R A 7He] A AI(R=0.935)= 1
o] 77H9] =& A HAE Yeh i leh. gitA o g 1120 A
Al Axsh Al oA S EE pEwo] Wil A
HYoR Al Gfuch | 27] o] A% Eee] o
St £ vro] FAE = FHA S AAdo] TAYSHA ==

2 oR5l7] Qe 2B o] Egleo e A% L%
7H& A 8] 24 2 a7} ) oh(Kim and Kang, 2021).

XX EI HIAX =O| O|xRJHQ EEXI|ISE

AA B 2 Z2m] 3 270 9] Al E} tf 2 t0] AT S e
s of o3t T5 7H )& (appearance), UH(taste), 3F(flavor),
Z A Z(texture) H £¢H4] 7] S %= (overall acceptance) ]2 A
Hkar, o] o] Ak Fig. 7ol Ut Siek AR vbd z 2w| 1]
270 AES QF, Uk, o, 220 2 FEA7| 2= 27 6.1

-4- Control' Appearance
0 unit, score
—0— S-BRA .
Overall
acceptance Taste
Texture Flavor

Fig. 7. Sensory evaluation of cheese-topped, semi-dried, and sea-
soned broughton's ribbed ark Scapharca broughtonii (S-BRA).
'Control means sample not to be soaked and dried during the pro-
cessing of S-BRA, the score was set to 5 points. *Difference letters
on the data indicate a significant difference at P<0.05.

A, 6.64,7.54,7.18 D 6.8- 0 & tf 21(7] =A< 570
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