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In this study, we aimed to optimize the blending conditions of sunflower oil (A), water (B), and oriental sauce (C) for
canned smoked oysters Crassostrea gigas in oriental sauce (SOO). Using response surface methodology (RSM), we
found that the optimal independent variables [ X, A/(B+C); X, B/C] based on the salinity (Y,) amino acid nitrogen
content (Y,), and overall acceptance (Y,) of high-quality SOO were 48.7% (w/w) for sunflower oil, 25.5% (w/w) for
water, and 25.8% (w/w) for oriental sauce. Under optimal conditions, the experimental values of Y, Y,, and Y, were
1.68+0.4 g/100 g, 155.4+£2.4 mg/100 g, 6.2+0.23 score, respectively, which were not significantly different from the
predicted values (P<0.05). The SOO prepared under optimal conditions had a higher overall acceptance than com-
mercial canned smoked oysters. These results suggest that developing canned smoked oysters in oriental sauce can
be industrialized, and the product is predicted to be competitive in the global market.
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= 300,000 M/T ©]/¢] AibgS fAIskaL glom] Yikgol
20219 A5 o2 3 US 25t ST, & 7
O] 749 = AYAkE-S- 20201 7] 9,857 M/TO. 2 ZA| = AY
AFES] 3.0%0 Bkl eH, I 5 2 2 L4AI0M/TS
2 A = AT 0.4%0] AUA] eEATHKOSIS, 2022). E
St A oJoRZobd 2|71 2021W 11€5E] 2022 29704 A
AIRE AE A thas] AkRE A Aol A = 7F SRS Ago
= AESt] AFES 4o 4 e i 2 e2Hlo]
27KUeki et al., 2021) A8 2 5 DF(2F 3%)0llA HEH

M B

Z(Pacific oyster Crassostrea gigas)S 1A 5E5o &
ok Foln A AA1S] 8 w5 sj4HE E 4 (Ruesink et al.,
2005) 2018 7|02 A A|A oFA] 2 AARFS 643,549
M/T (FAO, 20200l St -2 28] 27, T, o7k
A AE oS FhRetal 9lo] Y7 EtH(Zhu et
al,, 2018). AIARH =& dAl e = A Ffoh= A7t den, &
Hol Bl =2 o W 7t 9 A4S F5A1717] Yol B A

ol dx2] 5l ahatsto] A F=5L Qek(Yin et al., 2020).
a2 20219 71 AA = w7 Ak oF 64.1%= 2

ABhaL 9l fEluEte] Fa RO RHN, =0 S A

AbeRe- 2T 51(2017-20219)7F 329,794-329,920 M/TL.

Stk wEl 2 Avlo] 24 o8S 9L 711 Ao Baln
(MFDS, 2022).

3tH, 2| 747 H 4] (home meal replacement, HMR) A]%;
TEE File 28 AR HEs] st QIEHIPET,
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2021). 1 % I $4HE HMR APS 20163} ] 15}o]
2021 oF 3.754) 7 RS EF 002 o= 219
(COVID-19) Hego & Qg 249 487} 7Haste) o,
HoflA] wie Wiwrh Sofu it EdE=r) sk gfo 2wt
ThElTh o] 2 ¢l3lo] 4:AH2 HMRO| =0 277} 6% 2719
Agoln, o]23t B2 MAIAH O fARHA LrehtaL 9l
CHKMI, 2021). =29] thofdh AHs] A 2918 S o= a1e
SholS uf, ZAl AR Y 2of) R3Sk thedRt el 2 7k
F9) o] Hagh Aol

22 ABAIA S41& orlshs olAH FE(ethnic food)?
o, ZRY-192 Qg EF7) T71 GO8 AAF AF]
Rk Qlok AR
A, Az, 28R 55
Ao Ao 2] A5 Fu] F2L YJ5f AREsH= A=

How, gh=o] A9 oF 189 Fe| i E 7| 5ol A AlA 4
5 A1) 13%2 2231k, opAlolol A 1713 uha 4]
F2 aH|oHE A Z3te] Yo T e ARUEon, o
A A 1% S}l 74 Thafat 41858 o] Az o
A 9] A~0|tHaT, 2022).

Y, 2haE 83t 2 AlE] Aol It At = B
F2H(Kong etal., 2014), 21] A<= W L= XY
(Park et al., 2018) ¥ 3}o|E £ = FZH(Cha et al., 2018)
Fol HaltEo] glou o] s2HAEFE T W= == A
2oz AT Slol, of AFolA] el sk B2 o
T8 220 A 37} 7Hs st 7 LEdgas SAE
2] o] ohet 17 W i} gie).

E5 7|58 5290 49, 88 972 42 511 )
o, FA = -2 M XA ot o]k ollA] 7154
O AYES AT Fade] 2UTORA 52 U
oA A =8 Bl o2 ARSI b, axB|Ake] 7]
FEE 9 Bokohleh B2y U gEo] 9 ol o] 7t
Aoz g,

2 AolAe 2 7HsE] ttEkE el A= P
Hlo|A2 3t e A SO Yu s vl 7|3 FEA4dol =2 2
g ars xghste EAE S99 A3k Ax58S
kst ole] 8 S chstel Abww ) gk,

I

ME U
]

oRjdgas BAZ E2Ye] 2R FHC giga)
AP ARIA Aehe] FDA 44 A aelo] A o= T,
20214 490 4:3ksto] B2k 9 A8l B FARA oA T
(120£10°C, 372258l A& A4PdE 7AA A 27] DaAto =

285

FE Fsto] ARESHITE eejdgas TAE S22 Al
£ ¢3t F¥= 5 A7 (Monggo Foods Co., Ltd., Chang-
won, Korea), % z4] 2(Ottogi Co., Ltd., Anyang, Korea), A&
(CJ Cheiljedang Co., Ltd., Incheon, Korea), “J | 4~-(Hanju
Co., Ltd., Ulsan, Korea)2 20213 460 AAPSE 294
A g npERRE Fsto] ARSI, AR Z3o]
H(Bigmama Seafood Co., Ltd., Tongyeong, Korea):= 20214
7ol AAl A 2 Y sto] ARESERITE.

E3 2 AE SOl A eedEgas A4S FxE
o] 54 HIWLE QI3 22N AR EAIE FERH(FADS
20219 64 o]l Zefelof 4] F-isto] ARg-sF3ITE.
QAEAA Xz SZE ME

QEAEAA FAE FXHY ARE foto EAH =
(44.0+1.0 @) AHAEK(1.040.1 g)S ZH ZH(RRI0)o] %7
8lal 12} X-ray o] EHARE AlAElaL &7)8 § ajutelr| A
2 AA4 = 20| AA[ZPH32.4%, wiw), 213(32.4%, wiw),
EH(32.4%, wiw), AALE2.8%, wiw)E Fatact. 2
olo] 7H& g-sto] AlH g F 3714 gl E2E(Young Hung
Chemistry Machine MFG Co., Geoje, Korea) 2| & 083
o] P(114£1°C, 52+18)3} et Hapo] $ad FHolle= ¥zt
(40°C ©]3}, 17228)A]7] 3L 2% X-ray o] EAALS A A5}
Alzstiet. 2uldE et A, FAlg H 2a]a)9] AL
P A T 1P FA(85.0£5.0 g)E 1Lefsto] 44.0 g
© 2 Agstg o BhERHEAH Y] FARMIIAAES &8

¢

tral point) WEA][X,, A/(B+C); X,, B/CJoll 2l3to] ¢tas}
3 ok %413H4 3] 41 7| & (central composite rotatable design,
CCRD; Cho et al., 2015)°] whe} SThA| 2 3 3lsto] Zu|l
A& 119Table 1)E FAR Al2sto] Ao ARGkt
ol @i FAl= F2HY AXE AT 24 FHHEs

Table 1. Experimental range and values of the independent vari-
ables in the central composite rotatable design for additives-mix-
ing ratio optimization of seasoning liquid

Range level
Symbol
-1.414 -1 0 +1 +1.414
X 0.43 0.60 1.00 1.40 1.57
X, 0.29 0.50 1.00 1.50 1.71

'X,, A/(B+C); X,, B/C; A, Sunflower oil; B, Water; C, Sauce [think
soy sauce (32.4%, w/w), brewed vinegar (32.4%, w/w), sugar
(32.4%, w/w), refined salt (2.8%, w/w)].
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2] ¥ 9]¢} central point value5-2 = 71 W E3E(Han et
al., 1995; Kong et al., 2014; Cha et al., 2018; Feng et al., 2021)
4 oju] g Au 53 Faste] Akt

gelgas AlE s2E8 2nd Ax3go] 223}
£ SR 5P A7 wol o ot ARl Waket
Ws2 B FRlsh] flste] F=(Y), ohvl=At Aax(Y))
2 A 71T E(Y)E SFAL, o592 HlolE = IHEAS
et Am 2 Fgoqit. 2n|f o] uigu]o] it 2259

Z 2 3191 MINITAB E7| == 12 (MINITAB Ver. 18;
MINITAB, Pennsylvania, PA, USA)& &-8-5}0] AA|3}%
5, AT AA Gof| wpet SHA 2 R 5 3tsto] 29 A
2T A BT 19 A9 235 Edlz Syt S50
8% 2Fo] A o) wheh A A = RES-EH 3 Al 24
A ATE 25 5 U o]F e = ®El(model), 1218}
(linear), 22}3H(quadratic), T 2}&H(cross-product) 2 A3+ A
o] &= (lack of fit) Z}2}+9] 9] 4 (P-value) -5 EQlsHGI AL, ©
= ARkl thsto] 252 o2 AAA R E et 24
S AESIGITE B3 o] & TA R sto] S 9 S5
o] 417 male] MRS WS HAsh BRE olgelo] 54
wHapof| ek 22he] =3 g (target value)S A4 51o] 24416}H3]
I, T2 OWA AFEEH F 5 FH(coded value)2 SHilsto] o

A%k (actual value)S ETH 2 of| &2 9F AAA|E H|wL, &

A3to] AT,

YR, pH 2 O

Selgdas Al FX2EY Ui nhigk Al oF
0.5 g F13e] 455 H(MEDS, 2020)0] whel 4-5-0] 7.9 4F
QF 7t Az, 2okl o] A9 semimicro KjeldahlH, 24]
4] 74 Soxhler] 231 BJ%0) 49 A4 slshy o 24
ST, Tah o] 79 100-(34 R+ Tkl g zn]
o Sl )R ) 0= A el pH AAE 2T e
A A= FERHY 1P ER 519 1L, AE-3%(MFDS, 2020)

oA et {ief whet A2fek 5 pH meter (Orion 3-star;
Thermo Fisher Scientific, Waltham, MA, USA)Z =74 3}3tt.
o1 7)9] % QbR B4 42 S B s}o] ol 50] FAO
(Food and Agriculture Organization of the United Nations)/
WHO (World Health Organization) o]\ 2] 41 Al4(RDA,
2016)% #83t0] AHE3holt. o] v BpshE SRS 26
ob g2 g Ao s,

pEl

A=
Al
A]

i

A5 F(MEDS, 2020)¢) sjohiow Sdshain).
A oF 1 g& TRohs ol AAE D3Rt v ol 2o
°]al, == H-8(500 mL) 5 ket of ol 10 mLefl ZEFAR
#(K,Cr0,) 894 2-3%-5 71t - 0.02 N H4k2(AgNO,)

of

4 AN

= A3l o5 E = Aldstaich

AxFx5.85

B 3k

A, AAof 48] 0.02 N AAR 8-9(mL)
F, 0.02 N ZARS- 890 9] factor

ofgl At &
s

S

ofu|leAl A= QEdEAA TAE TRHY IFPES
A& 3}o] MFDS (2020)0] 4] <123+ ¥l o] whet Formol
2 Zskoieh &, obulieAl A4 2S4S fla) uhfeh A&
A 10 goll 5575 90 mLE 7hso] A-§-staL, wntste] 4
StA AL 012 0.1 N NaOH 8918 A}8-310] pH 8.5% 243t
thS- 0]7]9] 36% formaldehyde (v/v) -4 20 mLE 7}5ho] A
%3199, 0.1 N NaOH €9 © & pH 8.57} & wj7}x] & A 5}o]
o] & i o1 ofulle Al A4 FHgS AHESHITh

frjo o

o] =4 A 4 (mg/100 g) = 2.8 X [V-(V, +V )] x f

V,, 13717441 €] 0.1 N NaOH 8- 2] F-7H(mL)
V,, 71F0.1 NHCl -84 4J531= 0.1 N NaOH 84 2] H(mL)
V,, tizlof| 713t 0.2 N NaOH &9 2] F&H(mL)
f, 0.1 N NaOH -9¢] &7}
ot 7PE

A O

A2 E o83 Bt 248 A 7] HAl= Jo etal. (2013)°]
A o] wet edEgas SAE F2HY AFER
sto] A& 5 gofl F54 100 mLE 7hska whaiet ok, o5
Y1003 9 D o242 F 71558 At A28
ok ot 4= 248 Woertz et al. (2011)0] o153t Hho] u}
2} electronic tongue unit (a-Astree II; Alpha M.O.S Inc., Tou-
louse, France)= 2431900}, %, 4155 o8 ghe 4%
2] Al= 100 mLE 74 §7]of 91z, of7]of 728k, A,
AT, T B A0S A Bk 212k MRS HE R A
oA FAAIA, Aol FH ol mLshale ol IS o5 5%
o] grof| it glojel 2 sFFct. dlx2To] H Al A= 5
%02 o] QEldEas A 2T 2ol 2 to]
B2 el Qleh
I (panel)ol 2let Hs5E7t

sdo] o3t B 7= AaT D QHdol Het HE(R
Hags)el wel 713 AE-a-2] ¥ (institutional review
board, IRB)2E| 917+ 4} A7Ak2 915k Awgal4] ole]
%<1(GIRB-A21-Y-0062)& o} Zsslar}. Ao 2 &
¥ 2221(20-30tl], A} 1021, o2} 12¢91) A1EF31e] panel
member® 451} 57} Al RS HlEo 2 514 7|5 %




T =
Hor, olHe}h o3 1S 6-95 0=, oK} 23t ZS 14
o2 Hastel 9u WS UAIsHc

SAXE

tlolE 9 EHAL -3 AR (5% 7-245) SPSS &
A= 7] A|(SPSS for window, release 18)°f 2]3+ ANOVA test
£ o]g:5}0] £AHEH e T Duncan®] A A5,

Zn 9 D3
QLA EXZ EXE MAE et =0[A49 gt

S8 2Ast

AlE2] F4ol gt w0 vtz A= flsiAl= )
a1 9] Wisto) w2 2| o] 27 o] o]Fojxof sl7]e, 7k
SEAZE/AIN)E A A FAIRH ol A =2 7o F
S i gHH(100) WollA o] 27 o] atE]o] A 31
Algle| whet vl 24 Akt

eeQgas EAlE F2HE 2R sjH7 | K fHA),
BAEB) H 2H| e (C)oll it vigH] 243k 5k
Table 194 AASE SA415Hd 3] A8 (central composite ro-
tatable design, CCRD)°]l e} X, 2 X & StHA|2 R 53)s}
o] FArQ1A 0 & A 235k 17 A B S4B A%(Y), oF
1A (Y, B FHE 7|25 (Y)1E S43 A= Table
23} Ao} 9] SEHeet TEHR IS A E BHoR
MINITAB 57| 2 2 71388 0]-8-3}¢] response surface regres-
sion (RSREG)& AAIRE ths 440 it 359 w99

=S BEFEREEER 287

T J% 1o TAE Maple softwares AR8-3t0] 242 32kl
TefmE Lehygich Bl AE(Y,)1= X o] 49 code
20l 141014 0,447 O 5345 v]u|aA] Z71els Ao
3L, X 2] 7 code gkol -1.41004 +1.414% o] 5T
A3l sk HaEe rehiiglet. otk (V) X,
o] 7% code FF0] -1 4140]4] +1 414 0552 v]ujs}]
Z7behe S 1R whElol, X,2) %% code gho] <1414
A +1.414747] ol g dr5 A Hashe e UE
Ak FHA 715 =(Y) B X, H X,9] code gro] -1.414
ol A k2t 0.24 2 030717 @AI3) Z7Yato] o] o2
Floml, 1ol £ £Ro| wig B Pasts 49 BT
(Fig. 1).
egjgdat TAE F2HE 20N GE=(Y), ofu] At
(Y B FHH 7|5 = (Yol thgh Aakx|E(Table 2) 0|4
5to] MINITAB program®] RSREGE Z1|H 9] J(Y)), oF
o) ieqk Hax(Y) B F4A 713 =(Y,)0l thet UAlaK(linear),
o] &8k (quadratic) 2 WA} cross-product)i} 22 o] 7}A]
274 YA Y] AeEdt ol59 Folde AvE dikes
Table 39} 7t} MINITAB 74 2139 RSREGE &4
gk HlolEE &gote] eedgas TAE s2H8 209
g2z o] S5 pEol gk W A 0] A, of
Apah W SAR] e OIS AE(Y)o] A4 AR X,
X, ARG X X2} 28 35%:2] o], ofu] Al A2(Y,)2] 7
ARl X 3 22 159 Fol, T4 715 =(Y) 2 4+
ARl X, X, oA X, X 2 450] ko] 49
° ] RIL(P<0.05), YA 52 BT Fodo] I
o}, ShH, WS % T4 Fel Fode o
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Table 2. Central composite rotatable design of independent variables and response on dependent of seasoning liquid prepared under the

conditions
Coefficients RUN Mo Uncoded values' Blending concentration (%, w/w) Dependent variables?
assessed by X X, B c Y, Y, Y,
1 0.60 0.50 37.5 20.8 4.7 2.06 158.24 6.00
g;iicgr?”a' factorial 2 1.40 0.50 58.3 13.9 2758 142 17787 575
(4 points) 3 0.60 1.50 37.5 37.5 25.0 126 14774 567
4 1.40 1.50 58.3 25.0 16.7 1.03 158.54 5.44
5 0.43 1.00 30.3 34.9 34.9 1.30 141.81 6.10
Star points 6 157 1.00 61.0 19.5 19.5 109 17196 570
(4 points) 7 1.00 0.29 50.0 11.3 38.7 1.78 180.15 6.10
8 1.00 1.71 50.0 315 18.5 0.98 142.65 5.60
_ 9 1.00 1.00 50.0 25.0 25.0 1.70 154.81 6.33
féegf.i't Sf’)o'”ts 10 1.00 1.00 50.0 25.0 25.0 162 15381  6.22
1 1.00 1.00 50.0 25.0 25.0 1.72 159.24 6.44

'X,, A/(B+C); X,, B/C; A, Sunflower oil; B, Water; C, Sauce [think soy sauce (32.4%, w/w), brewed vinegar (32.4%, w/w), sugar (32.4%,
w/w), refined salt (2.8%, w/w)]. *Y, (Salinity, g/100 g), Y, (Amino acid nitrogen, mg/100 g), Y, (Overall acceptance, score).
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Fig. 1. Three-dimensional response surface plots for additives-mixing ratio optimization of seasoning liquid based on Y| (Salinity, g/100 g),
Y, (Amino acid nitrogen, mg/100 g), and Y, (Overall acceptance, score). ' X, A/(B+C); X, B/C; A, Sunflower oil; B, Water; C, Sauce [think
soy sauce (32.4%, w/w), brewed vinegar (32.4%, w/w), sugar (32.4%, w/w), refined salt (2.8%, w/w)].

IS A elE T = a7t Qltk(Bezerra et al., 2008; Kim et al.,
2010). mHEpA, 2ojeie] HE(Y), ohvieAt Hax(Y,) ¥ F9F
A 712 =(Y,) 2] B A 5 o] 24d(P<0.05)= 1L

#ato] Ly che w2k,

Y,=1.6800-0.1459.X -0.2902.X,-0.2038 X > (R=0.846, P-
value=0.008)

Y,=155.93+9.13X-10.36X (R*=0.875, P-value=0.005)

Y,=6.3333-0.1297X,-0.1682X,-0.2566 X,2-0.2816 X,
(R*=0.856, P-value=0.007)

STt FAZ BAYE 2role] iR HHolS

Slgh 712 kS mA Al Seulde} Bas 7ke] Ak

712 ANOVARA 0 2 A= AT Table 49} 7Hch, Zu]

ofo] HASHE SIak WS RPHHAL G(Y)Y A9 U

a9 mAksre] §ol4lo] Q|9 T(P<0.05), obliAt A

(Y)2) 45 Akl X0 fol4de] 2149l m(P<0.05), %
Fo] g0l do] Qg9
8

frelAdo]
713119 A9 LA 9 ol A1
ojolo] w2
)Y S 7| E

ol

g
H
-

oo |»
B[y

4
A

th(P<0.05). LA Eart TAZF 52T
2 H3HE et A=(Y)), oFnlieAl Aa(Y,) 9

Y,

2

(Yol thgt nkgm iy sl meo] Aghyd o5 Ueh=
A3} Aol H5(lack of fit testy2 A, ofn] e AHA A 2 E514
7135 W5 7471 0.087, 0.226 X 0.438% 0.05K.c} o Ag)
st} FohEm(Tsa et al., 2011; Gao et al., 2020), 2 A<(R?)
7} 2+2+ 0.846,0.875 9 0.856 2 19} 717F-™ model Fro| 212}
0.008, 0.005 ¥ 0.007= 0.05X t} ol AA|w o] = &
33t A 0 2 YERITHZhou and Regenstein, 2004). $HH, 2.2
At TA= T2 20| vtz Hegh sfnfet
7|2 71 A9 EAIF Y ] Ast, Bokgt 7158w 9
ATzt s 5ol S En, et Al A7H 75 Al
Ze7F ] Azt QAN L ejdlE A ) Ash W JeF
549 o Fol $REY, 2u|anE o 7t A U
At a7t e g QR Ayt Bl A 2wt S SOl $-2E o]
2HA7F S 7] E 27t Qlo] A A7FEE aeet |
7F A oloR gt 9 ARFES e E o) eEjdgas
A= Exd o] A gz Hel2 A sk, 2n|AE0]
S 4= QA A2 E o] of Rt} whebA], B[R} 7| S e E A1
gk e ejdliEtas SAE 2 sfuker| A, Al 9 =
0] 2x20] FEHF[PE(Y)), obv|=At Aax(Y,) B S 7]
SL(Y)] 29 A Aot Al e AL 9l AR
AL A= T2 E AlES arsto] 248k, o] &9 B3
2 oR| e Aatel 71240 FHojd Algs Farste] dx

Table 3. Estimated coefficients of the fitted quadratic polynomial equation for different response for processing optimization of seasoning

liquid based on t-statistic

v Y Y
Coefficient P-value Coefficient P-value Coefficient P-value
X -0.1459 0.030 9.13 0.003 -0.1297 0.032
XX, -0.2038 0.017 0.84 0.684 -0.2566 0.004
XX -0.1025 0.197 -2.21 0.384 -0.0069 0.915

12

'X,, A/(B+C); X,, B/C; A, Sunflower oil; B, Water; C, Sauce [think soy sauce (32.4%, w/w), brewed vinegar (32.4%, w/w), sugar (32.4%,
w/w), refined salt (2.8%, w/w)]. *Y, (Salinity, g/100 g), Y, (Amino acid nitrogen, mg/100 g), Y, (Overall acceptance, score).
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Table 4. Analysis of variance (ANOVA) for response of dependent o]a1, AlA| %l‘(uncoded value) .2 3HilksH= A9 7471 (.54
variables g (.840]Q o, oFEslE ZHS Hviu| R §}L} = 72 5
Ceoerdont P-value ML HSHA), HAGB) B 20 a0 AAIzke 27t

ependen _

P Model Linear Quadratic Crossproduct Lack of fit 35.1% (V/v), 29.6% (v/v) 4 35. 3% (v/v)ol it zulol ufgt
Y, 0.008 0.003 0.040 0.197 0.087 279 SRHP(X 2 X))ol et H3xghs etk opn|ieAl
Y, 0.005 0.001 0.359 0.384 0.226 Aa(Y,) A Fogho] 747 1.08 9l 141019141, o] & A
Y, 0.007 0.013 0.004 0.915 0.438 Aoz gikshs 49 22 143 9 1L.710]910H, 43 ok

3

'Y, (Salinity, g/100 g), Y, (Amino acid nitrogen, mg/100 g), Y,
(Overall acceptance, score).

o] 7 1.7 g/100 g&=, o] = APA A
2, THA75 =0 A gt
oA .zl %*ii UHI%EZE‘

o1
FEHT 4243 o] 50] FAll

18 o 50 el S 209 A T
MINITAB 57 Z2I%& TE3ko] 92 Bguiso] H242
7 5= Table 57 2t Cejolekis FAE F2YG 2

o-+-mo
oj ol wighed of ZHa(X, 9 X))ol thet gl et
AE(Y) 2

29] % 155.0 mg/100 g
= getsict. olele Awl
Zu)ol o] uigkz Ao tf gt

WS 4 ol Eg ¥

;

Azre B35 7K (coded value)o| 242} -1.15 2 -0.33

e A7HIER et A9 siulE IR HA), AAIS(B)
g 2] AA(C)2] ARG 7 58.8% (VIV), 26.0% (viv) Y
152% (viv)elSitt. eejdldas eA4lE 2 wigxd
O] Z-WHAR(X, 2 X))ol et Hxgke Leje TRV E
(Y) A7 F57k0] 7H2F-0.24 2 -0.300]%13L, o] & AA
7o & shaksle A9 7k7F0.90 9 0.850]9l.0m, oF & 5l 7t
= FHbete A siHl 1A H(A), BAlI(B) B 20]22(0)
O ARZEE 22 47.4% (VIv), 24.2% (vIv) H 28.4%(v/v)©]l
). QoA AFE S ejdEtas TAF B2 Y| wigtzo|

2 SYHFE A0 T55k= |G, Al 2

wl4:220] e ohE hl X, 9 X &= 717F-0.12 9 0.010] 9l

ol AAIYL R ikt P2 242) -0.13 9 0.010] 121, oF

Table 5. Optimal conditions predicted for preparation of seasoning liquid obtained by MINITAB program

Dependent variables Value X/ X,
-1.41 00 1.4 =141 00 1.4
Target 1.7 | | | 1.7 L 1 ]
2.0 2.0
, ) ] B I
Y, Coded 1.15 1.3 0.33 13
Actual 0.54 0.6 0.84 0.6
141 0.0 1.41 =141 0.0 1.4
Target 155.0 1 1 I 155.0 l 1 |
195.8 — 195.8 —
Y, Coded 1.08 1.41
168.3 — 168.3 —
1.71 140.5 —
,,,,,,,,,,,,,,,,,,,,,,,,,,, S
Max
6.3 —
Y, -0.30
3 5.6 <
0.85 49
Multiple response -0.01
optimization Actual 0.95 0.99

'X,, A/(B+C); X,, B/C; A, Sunflower oil; B, Water; C, Sauce [think soy sauce (32.4%, w/w), brewed vinegar (32.4%, w/w), sugar (32.4%,
w/w), refined salt (2.8%, w/w)]. *Y, (Salinity, g/100 g), Y, (Amino acid nitrogen, mg/100 g), Y, (Overall acceptance, score).
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Table 6. Experimental and predicted Y|, Y,, and Y, of oyster

3
Crassostrea gigas gratin prepared with optimized conditions

. Value
Dependent variables - -
Predicted Experimental
Y, (Salinity, g/100 g) 1.7021 1.68+0.42
Y, (Amino-N, mg/100 g) 154.9° 155.4+2 .42
Y, (Overall acceptance, score) 6.3? 6.2+0.22

Difference letters on the data in the row in the row indicate a sig-
nificant difference at P>0.05.

SoHE g2 sH I NHA), BAIR(B) R 21| a(C)= T
Al Ak 9 ol 59 3he ZHzE 48.7% (VIv), 25.5% (VIV)
9 25.8% (viv)elgltt. o5 oA Alxg eejdgar
A= F2EY A= 1.7 g/100 go]RlaL, ohv|enqt Haes
154.9 mg/100 go] o1, 231471 3w 6.3H 02 o259
o} ol5 HAzA[EH AR 48.7% (vIv), BAIS 25.5%
(v/v) 2 20|45 25.8% (VIV) ][ A-8-5F0] Al x2gt 2 2jodga
2 SAE T2 AA 472 Table 63} 2} Ao 744
1.68+0.4 g/100 g, oF1| 1A 4 0] 79 155.4+2.4 mg/100 g,
THA7|5 =Y A9 6.2£027 0 & oS3k 5941 Apo]
7k A= A] kol 24 o] 27l o] et Tk $THP>0.05).

ool Autg njFo] Hof AAJE w3 B2 ¢ 2jqllet
A2 FAF TR 20 wigeAGE AR, A
g 2u|aA)o] 2& mdlolat ke ¢lr),

gAA EXZ SZEO AN NEBY BES
%

p

O
n
2

EXEER

ool A HESE e jdlgas SAF 29
25 9Iet 24 v =AM, BAl B 2]
off thgt A=, obm| At A Bl F9HA] 7| 5 0] AvtrFE &
gellgras A= 29 M3 7y 2S =A3k6HH Fig.
23 Ao, eEligas SAlE T2 ARE skl A
=(46.4%, wiw)Z} ATHATH1.2%, ww)E 24 ZH(RR90)
of ZXI8taL 13} Xeray ol &=AA RS AAlsaL ©7|3k & sfinf
271 A 5(26.2%, wiw), AA(13.1%, wiw) H 20| AA[7F

Smoked oysters

- Filling smoked oysters and dried sea tangle

- 15t X-ray inspecting

- Exhausting

- Injecting sunflower oil (22.0 g), water (11.0 g) and sauce (11.0 g)
- Seaming

- Washing

- Sterilizing (114+1°C, 52+1 min)

- Cooling (40°C|, 17+2 min)

- 2" X-ray inspecting

- Packing

‘ Canned smoked oysters in oriental sauce ‘

Fig. 2. Optimum processing procedure for manufacturing canned
smoked oysters Crassostrea gigas in oriental sauce.

Shoict. kol Sl Flolz WEOC of3l, 17228475
2 X-ray O] ZAALE A4 5}
QEAHAA SHZ X9 YUt EY

fet 2ol A 2o r AxH edEdas EAE &
& (canned smoked oysters in oriental sauce, SO0O)2] Ut
+ pH % 4=5 S4st, S BEHE S 4=
qom, 22 Al EAl= 5% H(commercial canned
smoked oysters, FSO)@}- H] 5}o] LUERH 2 1= Table 73 2

O ox N

o

Polgan FA2 BRYT 2T YubR UL S5
o] Z+2} 63.6% 2 56.0%, 2Rl o] 742} 13.5% 9 17.2%,
Z2 o] 221 12.1% 2 11.8%, 3]7-0] 242 2.6% 2 1.6%=,
AR @ 2| eas EAZ FEYo) ol ulste] 5% 52
SEIH S8, B2 A RoHT, Rl S gko
o 2A 9] 79 w58 B S e ole} 2o A
FAE wE A2 A pleb |45 Ak oL, e eldg
4 FAZ F2YE A 2ulasrt 2H 02 HrhEg)
7] w2l o] e Ao|7} MR A O® BEEISich. F 2ol
Eas g 529 (Chaet al., 2018)3} B w5} 74-H(+&

d

Y

ZH4.3%, wiw), 2Z(4.3%, wiw), 84.3%, wiw), ZA|a
=(0.3%, wiw)[5 3t 2r|dls FYskoich Zolo] W&
Y B2 5lo] 423 F F7]4 E 2 E(Young Hung Chemistry
Machine MFG Co.) | & o] -8-5}0] Ht(114£1°C, 52+15)

76.4%, 2T 9.1%, AR 5.0%, 3|5 3.0%), = 2 Z|4)f
el o7k /1 FEF oM, ol 2 Qlaf hE R e
AololE g )4 A0 Fekuelet. Tk, o]2let Kol
F29 F718 Bo| Edo] ]3] SelAEAso] A Feol

Table 7. Proximate composition, pH and energy of canned smoked oysters Crassostrea gigas in oriental sauce (SOO) and commercial

canned smoked oysters in sunflower oil (FSO)

Proximate component (g/100 g) Salinity Energy?
Products , ; — pH
Moisture ~ Crude protein ~ Crude lipid Ash Carbohdrate’ (91100g)  (kcal/100 g)
SO0 63.65+0.22°  13.52+0.1° 12.0610.22 2.6410.22 8.13 4.8 1.70+0.12 198.0
FSO 56.00+0.2° 17.18+0.22 11.82+0.12 1.62+0.1° 13.37 6.2 0.15+0.2° 231.8

ICarbohydrate (%)=100-(moisture+crude proteintcrude lipid+ash). 2Energy (kcal/100 g)=(proteinx4.27)+(lipid=x9.02)+(carbohydra
tex3.87). 3Difference letters on the data in the column indicate a significant difference at P<0.05.
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efdlgas TAlE S2H | pHe 482, tix7-9] 6.2
H]3te] Wkt ol e ajelgano) A xof AR 7HY Wl
A Zof| ofgt GFFolflom, & SPo|Ea Ty FX 7 (Chaet
al,, 2018)¢] 5.1 .ok WA Uebsdth o] 79 e ejga
A FAIF E2Y0] 170 g/100 g & th2712] 0.15 g/100 goll
H]gle] G240 & =9kon(P<0.05), & Slo|EaA HE &
%¥(Chaetal., 2018)] A%=(1.1 g/100 g) ko] ¥ walo] &=
£ ol o= QgAY TP 9 A g0
7tell gaFoln, 7 A& 2 AA9] A= AR o5
opf A=l Eal 4 82 SRERThH HA A e E
A8] dopd Wt opyel, 32 WiES BF 28 4 9l
< Zlojet vt ek

YN kS B2 4RSSt e Ejdlgas Al 52 E
9] 100 g & ofH A= 198.0 keal 2, th212] 231.8 kealo] ]
ato] Lopon & slo]EAA T £2(Cha et al., 2018)
o] o =)o u]3}ed(112.2 keal) 2F 70% =7 UrElytct. 3HH,
k=g e} 3)(The Korean Nutrition Society, 2016)= 4]t
& ARO0-494N2] 149 YA AHF 71l disto] Fate] 4
2 2,100-2,700 keal, &I =+2] -9 1,800-2,100 keal 2 A A|5}
3L Qleh whebA], ejdlgas EAE S2E 100 g& AH Y
= 12 o VA= wA A B (9-49A) 9 1 oflv A A 3171
o thsto] EAFe] -9 7.3-9.4%0|, o122 7 9.4-11.0%
of sfistaict
QE|AEAA SxlZ SXEQ O EY

oFldlEdAAs A= F2Ee Y (umami), Z5H(salti-
ness), A15H(sourness), THtH(sweetness), £~SH(bitterness) 52
gt 5% AASIE HESIAL, olE tiERAel Al EAl=
29 223} v wsto] A EQkrh(Fig. 3). AlA L2 llgh
a2 FAF FEYIH aTo o AEE el 42 64
level & 5.5 level, &0ro] 212 6.5 level 2 5.2 level, Al5to] Z+
7+ 6.5 level 9 5.2 level, thito] 27} 6.6 level 2 5.1 level, 2
uro] Zkzk 5.7 level ¥ 6.5 levelo| g1t} Cha et al. (2018)2] =
Slo|Ea He X2 H A9 H| ko] 29H6.4 level)= A
Q)5 7 1k(5.8 level), AUH5.5 level), AlUH(5.3 level), Tk
(6.0 level)ol| Al B =2 ZokS Uehleh H7HE A Zr
Az, A, )2 daFoll oJste] 2 Aolet = = Sl
o] o] AAsiof o3t Autz njFo] Hof AlA] eejdlgas
FAl= FxHol izt vlsto] AA| Al gte] 77} st
2l A E o, o= 0] JEFo| Arkar TeE ek gt
O 733t At AA = ofudt FkE niHEA 55 wdo
oJg 3R 71 ol Salstelch
M Zxoz HES QaldPAA ENEZ ExYY

= IT =
Hs™ 22 EA

el Al EAlE S (E Ah2] Aol oot e 5
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Sourness
10 7T
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--#--FSO 6.50
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Sweetness Umami

Fig. 3. Taste intensity of canned smoked oysters in oriental sauce
(SOO) and commercial canned smoked oysters Crassostrea gigas
in sunflower oil (FSO). 'Difference letters on the data indicate a
significant difference at P<0.05.
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Table 8. Results on the sensory evaluation of canned smoked oys-
ters in oriental sauce (SOO) and commercial canned smoked oys-
ters Crassostrea gigas in sunflower oil (FSO)

Sensory evaluation (score)

Products
Color Taste Flavor  Texture Overall
acceptance
SO0 5.8+0.5%' 7.1+0.4* 6.3+0.5° 6.0+0.4° 6.3+0.5%
FSO 5.0+£0.0° 5.0+0.0° 5.0+0.0° 5.0+0.0° 5.0+0.0°

'Difference letters on the data in the column indicate a significant
difference at P<0.05.
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Fig.4. Photograph of canned smoked oysters Crassostrea gigas in
oriental sauce prepared under optimization condition.
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