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This study aimed to optimize the manufacturing process for oyster Crassostrea gigas snacks by immersing them in a
sugar-salt solution and using low-temperature vacuum frying to enhance their distinctive taste and health. The optimi-
zation used response surface methodology with a central composite rotatable design. Water (A), high fructose syrup
(B), and salt (C) were used as independent variables. Formulation ratios were encoded using transformed values [ X,
A/(B+C); X,, B/C]. The dependent variables were moisture content (Y)), browning degree (Y,), and overall accept-
ability (Y,). The optimal formulation conditions were water (73.9%), high fructose syrup (24.8%), and salt (1.3%),
with predicted values of Y, Y,, and Y, at 2.9 g/100 g, 0.650 A, . and 8.2 points, respectively. For the low-tem-
perature vacuum frying process, optimization used a central composite design, with temperature (X)) and time (X))
as independent variables. The dependent variables were moisture content (Y)), texture (Y)), and sensory chewiness
(Y;). Optimal conditions were determined as 100.1°C and 1,020 s of frying time, resulting in predicted values of Y,
Y,,and Y, at 4.8 g/100 g, 1,451 g/cm?, and 7.0 points, respectively. Response surface analysis model demonstrated
no significant differences between the experimental and predicted results (P<0.05).
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(IMARC, 2024). 22 oL %]

u)eF 7] 2 (Li et al., 2017; Liu et al., 2020), 12| 32 #]Eb7] C
ol v 23kl Qlo] «E el FF seHeRE BHrpt
a1 Qltk(Yamaura et al., 2008; Yuasa et al., 2018). o|&{gt 4
¥ 2 A A 7HA] wj ol 2 mirke] &-{'R el gle
o, A7A1Z o & QA 9lthMeng et al., 2019). =] =
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&3, B k9l g 5ol RSkl Qo A AR A
o2 71 AR o] = T = (Crassostrea gigas)= &
217 9lchJeong et al, 1999). Fae] St AL 21 5
7H2019-20239) ©F 329,920-357,282 M/To]| b, 2023
712 A 7 AATRH(505,873 M/T) 2] ©F 66%5 AFAISEIL )
THKOSIS, 2023). =2 191 A7 AH]gFo] 2021 2.26 g/
man/year® A4 ARE 5 129101, 357 F 1915 AHA8k=
& xRl A ¢17] 3l= FolTHKREI, 2023).

=& 10958 397HA] AfF3 4 9- A= 2 o] &L §le
], 34 g =2 Y= & 7HE L AR 22 A%
329 39 dEE SEHT B3k = 7HES Y
T2, 2= 9 =244 5 v A 7R e ket 18
aL A|gtAo]olA] o] 2] 12} AAF Sl o] = Aol A aLE7}
THIE =S 5 e 23 A o] el Asd davt
2 tHChoi et al., 2019). gHd, &2 EE53F F0]ef Hojd ok
4 g O R Qlof| HW aH|AF M B sh= ks oA, R
o] = W53 &ote g Qlste] Ao Ao g F=3Al7]
= 8.800] H7|% 5to] = 7h5AlE 0] A Al 48|52 st
7] ielo] 012 AAekz 4ol Waslcha weslc, A2
9] F1] A 98l +(Rana et al., 2021), HAH(Park et al.,
2018; Liu et al., 2022), Al (Varlet et al., 2009), - &4
= gk ohekRt WilEo] Al E Yith(Lee et al., 2016; Su et
al., 2021; Sen Yilmaz, 2023). £3] 3-8 HaHsH FA| 542>
0 WA A =2 9] 7 Se W et Ao, iz
&% 9 54 7|3 %7} g E ke A-A ) e Hp
Qltk(Lee et al., 2016; Su et al., 2021).

2| A E A AL 719 7FH Al (home meal replacement, HMR)
oAl B ozt AALe] "2 SK(snackification) HFgo] Aojut
31 ¢Ith(Handayani et al., 2020). o= HHE & tjjol, 3] U
Y A7 52 Q1A 7] A ARl A Bloju Zh2 A &9 7F
HoHA A 7Fadt AWS A 2ok Aok Uit A
O] AHSk= whE S AJAstal glom, AL thA e
S Rk A7skaL A o Aof gt 4l o] obR] AL it

=, 1z 9 w7 5ol 3o
(Chudy et al., 2019), E5] R84 2= 4152 g, A}, 2203
9 3 23 S53 A EAS Fofdke s AU A
Z5A o]t} (Zhang et al., 2020). E3H AW O] HE2 0] FE
& A8 (deep frying)o| L}, 160-180°C2] 42 L5 of ot
AIZH2-32) EA 2 & Qlste] Al T ;B miAl A2
of Map7h dojubt(Xu et al., 2020), 320 ofste] E1HE,
Zapotu|ieal, A HPAF Fali7F dojut FA o] AstE= AR
o] 3lth(Negara et al., 2021). AFeho] 21743} P sto] 2|5y, 2
29, gpdks, UEE ool WL Aa i) vlghilo] F53t
2 A Eo] & TA]L 1l Qlo](Dueik et al., 2011), A~H|}2]
A7 EdlEo Hatols A A28 7o) F5Rtal Qi)

¢

A - ol - s - o)A

AEA2FEE 7152 QAR sto] Zg Aol 9
29| RS 7ISHAA A28} ol FAl dojue W
(Moreira, 2014)0]1, 7] E-2] A3} & %] 5] 745t ES AR
W, S8R, ol dotuto| & 5 et AR o] Y
k= A o] Qlth(Arab-Tehrany et al., 2012; Brugiapaglia
and Destefanis, 2012; Dueik et al., 2012; Kim and Shin, 2021).

A 2fee 283t dA42+ 1]4|E&(Ophithakorn and
Yaeed, 2016), 3}2lo)S AW(Hasimah et al., 2011), Y13
(Ayustaningwarno et al., 2020), HA1 %] (Devi et al., 2018), 7}
AR (Garcia-Segovia et al., 2016) 7)1 G-o] glon, tji&
FARES S8 Adlo] T3 A7t FE o] FH, ANES o]
84k AU QA7 AphA o= ] Ale Algol e,

2 AFolAe A =9 ARIPHAEE 3 8k Al
I Aho A A = AHE Alzskaat 29 Fu] S ¢
oo AN v A AR 3= R RHE
Ao g A3}t

AT

offl o
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M=

FA 72 W 2 (Crassostrea gigasy2- 4V -4 K Tongyeo-
ng, Korea)oll A 785452 AHl = 20229 4-99of| 5t
o] ARg5}FGITY. o, Zo] HA=23.9-25.2 g (H4t, 24.6+0.5
2)°] 3t} =2l 313 (Daesang Co. Ltd., Seoul, Korea),
A A ¥ (Hanju Co. Ltd., Ulsan, Korea), 7} 2h-(Daesang Co.
Ltd., Seoul, Korea) ¥ -+4HDaejung Co. Ltd., Siheung, Ko-
rea)e- 2242l £7Eo|A] 2022 470l ZH2 FYsko] AF
g9l
= Ao H|&

Y 22 A4 oA 8, Al AE ohe 0.05% (wiv) -4t
olof| A HR] (3023 the A2 (33], 60%) Y B33t o
oA HA] =& EWMH(100°C, 2:)3taL, A== 1/2 Aa}s)
th HEH o8 B 22 d AAE Hel WA A[E 62.2-
79.6% (V/v), Z2bg 19.2-35.7% (wiv) 2 AAH 0.8-4.4%
(wv)]ell 30271 A A|sto] W2k}l aL, 25 88.7-108.0°Col|A]
426-1,626%7F A-FA-2-887](Vacuum fryer, BT-1E; Kiyo-
moto Co. Ltd., Nobeoka, Japan)E A8-5}0] $2(750 mmHg)
A5t Aol Al FEFskeiTt.
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S0l it A5 9] ol & 9 2kl Kim et al. (2010)°]
=3¢t W o) ket MINITAB A4 =2 13(MINITAB Ver.
; MINITAB, State College, PA, USA)< o|-85%c) &, &
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tatable design, CCRD)¥} 54154 #| &l(central composite de-
sign, CCD) whel 7249141 0.2 A 25 A| 2750 A 2
£ EUE S TS S 7He] BA of whet AJA &
= W3 3 A e U BARRA A0S Ef| 2 HEl(model),
121} (linear), 22} (quadratic), 1A} cross-product) 2 &
e AolE(lack of fit) ZV7+2] 7-2/4d(P-value)oll tigt <14
(P<0.05) 452 SIseAm, ol Abghel vfste] HEA0
2 ARARR)E Bstol HA 2AS HEsie.
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g AA A A2E gt uigEd HATE E(A), Lk
(B) % 25(C)S HYHF=E AAstaL, AA| Hs87 23t
£ zharsto] vliehs-A4 o] F-4%k(central point)S FHSHA[X 1 A/
(B+C), X,: BIC]2.& ¢F53}3t t}3(Table 1) CCRD (Cho et
al,, 2015)0f| whet S W40 W 9l= u| g Ante] Hagh
42 HjghS Farste] SsHA| 2 R o slsto] FA9IH 0= Al
SF Al 110 thste] AE-E XYt th(Table 2). of, &
EHe= (YY), AHE(Y) B T 7E(Y,)= 2%

staiek
ABHLRE THO| FK

AFA 27 540 &S 93t HA4sh= WA 2
0.1-09.9°C) & AIZH(X,, 426-1,629%)& EHHSE
A ske] CCDo| u}e} STHA| 2 43 3}5}1od(Table 3)ako] 117+
£ AR Azt ohg AE-E 23YsFtH(Table 4). o] uf
QlollAl A3 2719 =¥ 212} center point valueE->
a3 o ARHE Farsto] ARGt olu, FEH = 5
H(Y), BE(Y) 2 FTTH 7| 3 %(Y,) & A8ttt
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>
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AeArE7Ie A8 = 29 A= 657

Jjm CAISE

SPHRet TS 7He IAIE U= e 2= 99 3
A Aapol|A =2 34 Aukel A=, 134, 24}
Al waFake] 712 7+ MAPLE software (MAPLE Ver. 12;
Maple Soft, Waterloo, Canada)°]] th]alo] A% 321 12
L2 epn, 2 5 A6k Al th3at 2k

Y=ﬁOZB'Fl ﬁi)(i-i_zgﬁl ﬂii)(:'2+22#]2/':#1 ;,‘X,X;

A7IA Y= 5
© =g
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Bezerra et al., 2008).
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o AOAC (2000)2] WS FFarsto] AArtdE
Z¥HOo g 105°C 2E(Model DS-510M; Daewonsci Co. L
Bucheon, Korea)2 A8-5lo] E443}3tt.

E il

ZWEE= Chung and Toyomizu (1976)7} <13t whH
of wel X84 AWMEE SA5I &, AaEs A
chloroform:methanol& 2:1 (v/v)2 &§3t 80 2 2184 7+
2N 227 018 012 FHBFEAUVIVIS Spectropho-
tometer, X-MA6100PC; Human Co. Ltd, Shenzhen, China)=
9] T4 430 nmell A S

Table 1. Optimization of blending ratio for high fructose corn syrup and salt in soaking solution using central composite rotatable design for

taste enhancement in vacuum fried oyster Crassostrea gigas snacks

Coefficients RUN No. Coded value Uncoded value Blending ratio Dependent variable
assessed by X X, X, X, A2 B c Y2 Y, Y,
1 -1 -1 1.97 8.47 66.4 30.1 3.6 47 0.717 6.4
E:‘Cigggf'design 2 +1 -1 357 847 781 196 23 41 0448 56
(4 points) 3 -1 +1 1.97 24.87 66.4 323 1.3 5.0 0.811 6.7
""""""""""" 4 o+ 357 2487 781 210 08 36 0523 75
5 -1.414 0 1.64 16.67 62.2 357 2.1 5.8 0.908 6.3
Star points 6 +1.414 0 3.90 16.67 79.6 19.2 1.2 44 0.421 5.9
(4 points) 7 0 -1.414 277 507 735 221 4.4 33 0566 65
,,,,,,,,,,,,,,,,, 8 .0 *414 277 2826 735 256 09 32 0681 77
. 9 0 0 277 16.67 73.5 25.0 1.5 3.0 0.642 8.1
(%eggli't 5””‘3 10 0 0 277 1667 735 250 15 30 0651 80
11 0 0 2.77 16.67 73.5 25.0 1.5 29 0.658 8.2

X, A/(B+C); X, B/C. %A, Water (%, v/v); B, High fructose corn syrup (%, w/v); C, Salt (%, w/v).3Y,, Moisture (g/100 g); Y,, Browning
1 2 1 2

index (A,,,,.); Y,, Sensory evaluation (score).
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Table 2. Response optimization of blending ratio of high fructose corn syrup and salt in soaking solution predicted for preparation of vacuum
fried oyster Crassostrea gigas snacks by MINITAB program

Dependent variables Value X! X,
Target 3.0 -141 00 14 3.0
Y2 Coded 0.00 -0.32
Actual 2.77 14.05
Target 0.650 0.650
Y, Coded 0.00 -0.01
Actual 2.77 16.59
Target Max -1.41 00 141 Max o2
82 1
Y, Coded 0.07 0.50
5.9 5.9
Actual 2.83 55 20.77 35
Multiple response Coded 0.14 0.89
optimization Actual 2.83 19.20
Predicted values Y,:2.99/100 g, Y,: 0.650, Y,: 8.2 score
Experimental values Y;: 3.1£0.1% g/100 g, Y,: 0.651+0.2%, Y,: 8.1+0.12 score

X, A(B+C); X, B/C; A, Water (%, v/v); B, High fructose corn syrup (%, w/v); C, Salt (%, w/v). 2Y,, Moisture (g/100 g); Y,, Browning

index (A,,,); Y, Sensory evaluation (score). *Difference letters on the data in the row indicate a significant difference at P>0.05.

EXIZHAE) Board, IRB) 28] QIZF thd A4S 13 A8-a-2]4 9
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panel member 2021(20-30tl, EA} 1021, &2} 10Q1) .2 14
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t}, ojuf, & AW 2217+ 242 probe] trigger load 5 g, EAXzE]
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o =el = gl vet Dk Te)i © I_’ro T (_1 ‘9)_SOﬂ A=} 7] 2| (SPSS for window, release 18)] 2]k ANOVA test

wares ARg-ske] e SlaL, 232 103] ]” =43t ot £ o]835}lo] BAEASE 3 Duncan?] T AAL AAE}]

& AU Mg AT UelA 5 BUOR U o
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Fig. 1. Three dimensional response surface plots for blending ratio optimization in soaking solution of vacuum fried oyster Crassostrea gigas
snacks based on Y, (moistre, g/100 g), Y, (browning index, A, ) and Y, (sensory evaluation, score). ' X, A/(B+C); X, B/C; A, Water (%,

v/v); B, High fructose corn syrup (%, w/v); C, Salt (%, w/v).

2US 7Fa) Sloko] 2 2uhg o WAoo hE
Z2kE Alwskglnt. CCRDOY| wheh X, 5 X & STHA = F50}
Sto] pARQI & A2t 118 Al R-9] FHH[(Y), 21
=(Y) B FHH 71 2=(Y ol it 543 23h= Table 13}
2} o] 279 e o] H4Ael 4B (Y 1 X, [A/
(B+C), 113t = AA| Aol thgt &9 #]&]2] 45 code ghol
-1.4140| A +0.243 0.2 0| ET4E T A S| 7FASIChCHA] W2
Al F7Fohz A= HEr AL, X, [(B/C), BAI Aol thet st
Fo] H7HE]9 A code gho] -1.4140f 4] +0.243 0.2 o]F
B2 S g oAl F7ESHE A trehhde,
ZAHE(Y = X, 2] 75 code ghol -1.4140| 4] +1.4142 o5
V2 8 ok FFL AT, X,2] 3% code 3t
o] -1.41400| 4] +1.414714] o] 5&5 ANsHA F7Fsh= B e
S Uy oleh. 84 71 B 5(Y)E X, U X, code gho] -1.414
oA ZE2E +0.071744) 9 +0.500714] 23] Z74ste] ZrjA|
7HET, 0l T FFO) Mg BT gasks AT
el SlchFig. 1).

MINITAB EA4 22 I3(MINITAB Ver.18; MINITAB)
2] RSREG (response surface analysis by least-squares re-
gression)= ZA% Ho[EE Egsto] = Ao FLHHS
Sofl tieh WherFE Ao AR, oAkt B waketof of
3ol SR(Y) A% X3 2o Y 1%, X2 X7
2L o)A 2%, X X 2 WA 1502 F 450,
ZUE(Y)S] A9 X, X,0 22 QX 250], TEA 715
(V)9 AS Xok 2o A 15, X2, X7} 22 ol
2%, X X2 22 wAE) 1502 F 459 o] oA
o] IHEUILP<0.05), THHE HAGlOl WA F
2w folol QYEA IkP005). mebd, 4
B(Y), ZHE(Y) 9 FUH 7|SE(Y)S] Wuy
A Z ao] GOP<0.05) Tefste] FAA0R ekl
H Y, =2.9667-0.4975X +1.1104X *+0.1854X *-0.2000.X, X,
(R=0.985, P-value=0.000), Y,=0.6503-0.1557X +0.0415X,
(R=0.971, P-value=0.000), Y,=8.1000+0.4871.X -1.0125X *

rl

0.5125X,+0.4000X, X, (R=0.978, P-value=0.000)2} Zt}.

2 2ug o FAole] v EA), 1HHB) L
AF(O)] HASF= FI3E1HE Wk g4 o sHaeet 5
S 1] AATA S ANOVARAN 0 & A A3} =5
(Y), ZHE(Y,)eF S84 71 3=(Y,)7t B DA, of#F
9wl A fel4do] QH EHP<0.05). F 29§ -
YA H o] uigts 2SS 95 (Y, ARE(Y)
T 715 (Yol thet WS E A HHo] AgHy of
= el 23 2o H3(lack of fit testy& TEH(Y)), ZH =
(Y) % £ 71 35(Y,)7F 242H0.143, 0.063 & 0.2942 1
= 0.055c =31, ZAAS7 242 0.985, 0.971 2 0.978= 1
ol 7F7k--H, model gkl 2+ 0.000, 0.000 2 0.000-°2-2 0.05
o} ghol AAE mo] i A3et 202 YElgth(Zhou
and Regenstein, 2004).

4u)2}7|BEE e F AUl B, ok R g F4
MSRE(Y), ZHE(Y) R FTE 71 3E(Y)] s
R Axpel wuf =l Qs Al 2 AW O] AiE 1S
o] S50 A4 29 58 WMo ZHz 0] 7 ()421-0.908 H <,
TEA 71220 B 194 Helz Ao, o5 &
gk TP S AnkE Aaste] £E0 493008, 2
HEO] A9 0.6500.2, T4 7|20 A9 el 92
2 AAsslc.

AU g X 2| HjEFEA o] Tat Tl
9 d

)
otk

e
z ofN o

— 10 o~ 1

743t o} MINITAB 4 =
0] X[ AFA] of| 2] <= Table
29} e}, 2 Aulg ol AR HEHE el ERH(X, 2
X))ol theh J3Eghs 2Rt (YY) 244 F-o 4k (coded
value)Z A A|Gk(uncoded value) &2 ZHAFs= 7-9- 212} 2.96
W 1864019171, FEobEl ZHS A/PISE TSR A0 B
(A) 74.7%, TTHB) 24.0%, FAIB(C) 1.3%0]%ch. & 2
UL ool AR ke ] SRRACY, W Xl ohet =

FE 1T AHE(Y) HHH2 Fags Ao R

il
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juic)
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ne
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15} © 7+7F 277 4l 16.599]%) , s stE 7S AU}

&= 2Hsh= A9 E(A) 73.5%, Lqu‘r(B) 25.0%, A4
(C) 1.5%0°]ich FAWg th o x| of vjglgA o] EtHS
(X, 2 X))ol thet =35k 55H2) 7|55 (Y,)] 23]
2 B AAIgE e & SAtel= 739 7H2 2.83 2 20.779]
Rom, A5 ohE e TS - E(A) 73.9%, 117H(B)
24.9%, A A(C) 1.2%0] 3Tt HollAl gt = AHE -4
=
()

P

o
U or

Tz

&
Z_l

2] x]oﬂ HH?;]—_]_.;H oﬂ tq-é = 1:1:]_/[\_% ]oﬂ %5_3 RS % ik
gl Aol AlR|zko 2 FRAKSE 7R ZF2F 2.83 9 19.200]9)
o, o5 31 S B(A) 73.9%, 1LIH(B) 24.8% X AA &

(C) 1.3%0] itk

2 & 2A AxH 2 29E -9 WA Y] 5L 29
/100 g, ZFH = 0.650, 2314 7] 5% 8. 274 © 2 of| ZE|gict A
A A4S 452 3.1 g/100 g, ZHE2] 79 0.651, £34]
71352 0] A9 8.170] 901 (Table 2), 0] = 5% 3-2] 4220 A

of| S5k} 2o 7} QI =] 2] AHTHP>0.05).

ole] Aut=E n|Fo] Kol AAJH ¥hEEH HES = AY
- AR Y A (&, b D FA )] 2A mdo)
k= Sict.

MN2RE

21 Z
1

e

™ oo

OHl

= AW AR E 9J8to] 750 mmHg §FEatol| A K12 A]-2-9e
F[2E(X,, 90.1-109.9°C), AIZHX,, 426-1,629%)]2] 2%
3+ CCDol| wtet X, 2 X & 5THA| 2 R 5 3lsto] F2k9] 2 A
Z38E 117 A B9 SR (Y) ﬁE(Y)ul SURCS S I
DA(Y)IE 574 A k= Table 33} Lot =0t F5H
520] PA S A E 24 0 & MINITAB $A Z&2 1HL o] &
5}o] RSREGE A A tha S5 po] Tt 35-0] 53R

A1

- o7l -

351 -

oA

+_Jr A& Maple software S ARg-510] 242} 331910 i
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2 AI7E(X) Q] 7S -1 41425 E] +0.329714] o5
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7HA] sl o et th(Fig. 2).
MINITAB program®] RSREGE 243t g o] E| S &g}
2 2uo] ZaulsSo) o vk R Ae] AR, ol
&} U wxlslto] gist G-ode _/,;EL(Y)_Q] AL Azgel X

()‘3-<
XIJJ A&

o =

5| AL 3

X, o]x}gkel X2 2g}7ko 4%90] glo|Q) a1, 7:15(}/)94 e
L apeel X, X, olxkakel X2, X2 9 wakkel X X2 5
ESn i 6]—0]04 ou;], SRS MIE]/\%(Y)_,] Ao ol;(]_?s]-o

X2 o]z}g}ol Xz 29]_ 78 4%0] s}o|gl o, ;Jr_x].oLg
oJo] elEA] QRTHP=005). TheA] 2 2uje] i, 7
&= Sl s A el o) Rie g Als el 72 (P<0. 05)
& Fste] FHEAeR UEH Y= 4.867-1465X-

2278X,+0.617X-1.042X;2  (R™=0.966, P-value=0.000),
Y,=1,449.04207.3X,+341.7X,-101.5X,-80.3X,+105.8X. X,
(R=0.986, P-value=0.000), Y,=7.033+0.3475X,+0.4652X,-

Table 3. Central composite design on independent variables and response of dependent variable in frying conditions for preparation of

vacuum fried oyster Crassostrea gigas snacks

Coefficients assessed R Coded value Uncoded value Dependent variable
un no.

by X X, X X, % Y, Y,
1 -1 -1 92.0 600 9.8 867 52

Fractional Factorial 2 +1 -1 108.0 600 6.8 1,021 5.9

design ’

(4 points) 3 -1 +1 92.0 1,440 5.6 1,296 6.3

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 M 1080 1440 31 1873 64
5 -1.414 0 88.7 1,020 8.5 921 54

Star points 6 +1.414 0 111.3 1,020 41 1,577 6.8

(4 points) 7 0 -1.414 100.0 426 10.8 778 5.0

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 8.0 .t 1000 1626 35 1805 65
9 0 0 100.0 1,020 4.8 1,454 7.0

Central points

(3 points) 10 0 0 100.0 1,020 4.8 1,472 7.0
11 0 0 100.0 1,020 5.0 1,421 71

'X,, Vacuum frying temperature (°C);
(score).

X, Vacuum frying time (sec). >

Y, Moisture (/100 g);

Y,, Hardness(g/cm’); Y, Sensory chewiness
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Fig. 2. Three dimensional response surface plots for optimization of frying conditions for preparation of vacuum fried oyster Crassostrea
gigas snacks based on Y, (moisture, g/100 g), Y, (hardness, g/cm’) and Y, (sensory chewiness, score). ' X, Vacuum frying temperature (°C);
X,, Vacuum frying time (sec).

0.4604.X,2-0.6354X? (R?=0.925, P-value=0.001)z} Zc}. = od AEY e 25 3 AR HHRE 9
3, UyhA 0 2 MINITAB 2 1319) RSREGE 243 22 3 1haskeh hen g g alo] Siset 405 2ho) 3
YR &, e RPYYAS 4 B FodE st AS ANOVARA S AAIRE A o] AR} 9 o4kl
A Qe 7T R e S glo] ol ol = ISk, Bk AR, 1Ak H wAlge] disted, deA A
ok w2 A 2]k ch(Kim et al., 2010). 2/do] dapgt 9l ojalgtol thste] f-o)/do] M QIAE STt

Table 4. Optimum vacuum conditions predicted for preparation of oyster Crassostrea gigas snacks by MINITAB program

Dependent variables Value X/ X,

-1.41 00 141 -1.41 00 141

Target 4.80 ] 1 ] 4.80 l ] |
13.7 13.7

2 -
Y, Coded 0.64 63 1.41
Actual 94.9 29 26.9
Target 1,450 1,450
Y, Coded 0.00 0.00
Actual 100.0 17.0
Target Max Max
7.2 7.2
Y, Coded 0.33 0.33
5.3 5.3
Actual 106.6 34 19.3 24
Multiple response Coded 0.01 0.00
optimization Actual 100.1 1,020
Predicted Y,:4.89/100 g, Y,: 1,451 glcm? Y,: 7.0 score
Experimental Y,:4.8£0.1% g/100 g, Y,: 1,451+25.9? g/cm?, Y,: 7.020.2° score

'X|, Vacuum frying temperature (°C); X,, Vacuum frying time (sec). Y, Moisture (/100 g); Y,, Hardness (g/cm?); Y,, Sensory chewiness
(score). *Difference letters on the data in the row indicate a significant difference at P>0.05.
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Frozen oyster |
- Thawing (15°C, 24 h)

- Washing and dewatering

- 1%t soaking [0.05% (w/v) citric acid. 30 min]
- Washing and dewatering

- Blanching (100°C, 2 min)

- Cutting

- 2" soaking in high fructose corn syrup-salt [water, 73.9 (v/v);
high fructose corn syrup, 24.8 (w/v); salt, 1.3% (w/v)]

- Dewatering

- Freezing (-18°C, 12 h)

- Vacuum frying (100.1°C, 1,020 s, 730 mmHg)

| Oyster snack |

Fig. 3. Processing flowchart for vacuum fried oyster Crassostrea
gigas snacks with sugar-salt solution immersion

(P<0.05). whepA] =2(Y)oll Higt 24} Rh-SRgrpg 4] el

—‘;—l =
o] A3} Ao} A%L P-value7} 0.0352 0.05K2 T Wokx|ut, 2
AAS(RY)7} 096602 A] 10 7}7k-1, model ZFe] 0.055.
o} wrol A7) mydo] AAgE Ao & vehgth A %(Y))ol et
PSR4l mdlo] A Ao HF2 P-value7l 0.202%
0.055t} fzof A7 3o edsialar, A4 A4(R?)7}0.986
S 2A 1of 7b7h9-H, model gko] 0.051t} wof 7| o]
AAgt 2 072 vepyth E3h A MYl gt vks-
g Al mel o] A9t Aol H5-2 P-value7} 0.177= 0.05
Hr} ol A mygo] skl aL, AAAIG(R)7F0.9250. &
A 1] 747k, model 7o) 0.05%.tf o A m3jo] 24
3t 21 & 2 LEETHZhou and Regenstein, 2004).

QHH, = A4 0] 79 ARt R vpARE Aol {2 E of
of st=tl] XF AL == L AHS FstA AT 79, 1}
ot R g AR ol Thesh Ao 2 An| R e A
SE7FEo A= A7 H A 4= Sk, B3 S AT &
T W AR AA A A, A g o e EAR
FO| e TSkl Qlof Ae vhAtRto] "ol AL, {55
oAz wAIZE A = Qlek whebA, 2RAL 7SS L
23t & AW ZF AL 25 (X)) E AIRKHX)Y] F5He
2§ Q= ou A E Atol whebA AAshalaL, 9] 5
3.1-10.8 g/100 g H <], A= 2] 72 778-1,873 g/em2 <],
A Y AS-5.0-7.11 HRl= dAstelon, o] 59 &
P TR A A gt r, Ao H9 1450 glem’o 2,
A ALY A Adigte = A5kl

o] 47 o] MINITAB Z 2 71712 F5}o] o] 5 2 =
T 100.1°C 2 AIZF 1,020% of| A 5% A 2jgt = AWe] =5
248 g/100 g, AEE= 1,451 glom?, 4 7|55 = 7.08 2
2 A SE e} whebs T2 T A AAE A XFA2H
g 24 2% 9 Axhol et AlEE A2 oy 1,
' W A ARE AAl R S8 A, 242 4.8 ¢/100

B o

A1

ol7hl - B - o A

g, 1,449 g/em? U 7.138 0.2 LEFGE O H(Table 4), 5% 72
ol gt AA| Z4gk ko] ol AR got
(P>0.05), 28] 45 25 W Alzke] malo]e} weiwlgie).

2 AUo| HEEZ 9|

- A MA 2 TG AT AR 71%0] 28 2
WOy 24 Al 234 HA, slsE =& AlF 2 gt o
o] Z2F tiju] 28)(w/v)Q) 0.05% (W) AL g-alof %]
(B0=) F A 2 F=GR)skrk olojAl, EHF(100°C, 2
W) A e ok, AR R 12 ddstal, 29] S5 ojy] &4
AR A [E(73.9%, vIv), TIF(24.8%, wiv) L AR A(1.3%,
WiV 2u(w/v) 718ke] HA(3048), B3 2 W7 A
3191 100.1°Cfl A 1,02027F 2154253730 mmHg) A 2]
ok 202 A Al 23S Y stolch(Fig. 3).
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