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Development of Fish Cake Using Salmon Oncorhynchus keta Frame Muscle
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This study aimed amount optimization of salmon Oncorhynchus keta mince (SM), threadfin bream Nemipterus virga-
tus surimi (TBS), natural tomato (NTC) and paprika colorants (PC) for preparation of fish cake using molding device
and response surface methodology (RSM). The results of the RSM program for processing of fish cake indicated
that the amount optimization of independent variables based on the dependent variables (Y, gel strength; Y, overall
acceptance) for high-quality FC were 263.8 g for SM, 88.5 g for TBS, 0.11 g for NTC and 0.20 g for PC. Hunter red-
ness and overall acceptance of fish (salmon) cake, which was prepared under the optimum amounts, were 13.82 and
8.33 score, respectively. The fish (salmon) cake was superior in sensory overall acceptance to commercial fish cake.

Keywords: Salmon, Frame muscle, Fish cake, Salmon by-product, Salmon frame

Al B2 7R EO] EAHE ofF I1/117te] o Fo| A AT olFol
th. o] 5 o7& &-E5to] of2] 7HA| A EE S A= Al

Al ARt o2 54 AS(frozen surimi)of] 4x7Fo] 4 = 7 A4, Ze Y(frame, B A2 Alof] WA SH= F HE
T2 BaLA Aol fof g2 o] HrlaEe A7k, S 0]Q]o]| & H9]) (Groot and Margolis, 1991; Liaset et

[e]
<
7tdsto] Aslat A|3Zo|ch(Park and Morrisey, 2000). A2 al., 2002; Liaset et al., 2003), & S} -8 $A7-E BAS
Ol A YR AFRE T Qe 82 UHo] LS A 9l5taL o] thef 283} 9l 31 (Ferraro et al., 2010; Rohan et al., 2006;
= HFEo] vl=, S, "=, HIEE FollA 52 dHE 4 Roblet et al., 2016; Stevens et al., 2018). 0|5 o] 7}3- 3 1t
Y=L AL, 7L 7HA & Sl whek &po 7 QUAIRE S Y o7k Aol Fabs 5 2 Q2 ok o 7 53 o] A e o)

TSR 79 ol A Alzeks Ao vlstel ofF ARSICE B @aaki glol, §-& Helstol thue] EAS Fa 0|3}
O|Z st ol A A5 Ak AR BA L 27| AolE & BT T2 ATEE SOl 088k A% el ¢
Akl oL, o] of i EJE AU o] §lof of#lro] Qlet. SEAZEE o QUek kAL, dof TS IS dolR 7t
3, dlofe the AlFaAehe 22 camosine B anserine FFARES] thF-E-2 1| 7] F o] 84 2 ¢ O] U2 EH o] B A
(Boldyrev and Severin, 1990) &] Thi A 54 53 22 & L AbR SR o] H|B-&24 0 2 o] 85|11 gt o] gk Yo
SRS O B0k Qo] BY LAZ /IS HOE 948 A ddolR TSRS o] R 53k 2 AT ARlozel
FAkEoltt o2 Qlgto] dolFe A7 ZEelal f-Elut o6 Aol Ao agA ol§ SAlol B edde] &
2ol M e EAIE, 3, £AH 0|3 Y S 3 o] sl YA A A= SHlA AAs] )7t ek
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s, ZUelA o] Be) Aol Pt 1T 2] o] (Heu et
al,, 2010), 23| F2|y 2 H 7} o]5(Choi, 2017), =75 o]
H(Kim et al.,, 2014) T2} o] theFstA Lot o] 24 of
ol Tt 219 7 ot 7] o] g}, SEARE, - oJof|A] o] &
of A|zof et A= thFstA o]Fo1A Qlil(Liaset et al.,
2002, 2003; Lerfall et al., 2016; Roblet et al., 2016), $1o] o5&
9] 7+ AA91 o] 418-2] HA(Bouraoui et al., 1997), A&
A-5(Saeki et al., 1995; Wan et al., 1995) 5ol &3+ A o] Q.
SR, o] 5 o o &of T A=A ST HA| Seskar 9L
=, ol= Aof ] 7HA o] Y& ai7folol A 4/d o] W] whiE
ofct. o]2|et YWHof|A| o] 7l FaAfjof| Hlsto] 7HA o] A
5] W2 dojrhy fakes E8oto] o5& AlRthH A
3= gloee) et

2 AFoA= o 7R AR 2| 9152] ALk o] 8-S 9]
FAH O] AFE Hof 2SS EE-3 ¢of o =59 vigtat
B FA 3 -2 Ao] o] F 73 RS Al skl

ERTRTE

1=

&1 oJ(Oncorhynchus keta) 3 lS-(salmon frame muscle,
Aol 71 & Y Aokl H2 FE R RE 2T 5)2
g A WAko = BLE AEQlsto] ARE-5HlaL, AT
E(Nemipterus virgatus) A-S(FAGE)S AAET LA &
A HAR= 8] J3te] Abgtelc

Aol ZY S o] 7] M RS foto] AREEE A F H A
Mg wel} A, AR A, 5 Aol BokE A E,
QABALL gl W AN LS AT, o] F 484
apaa|zp A A, 2|2} A A, ot A QI AR gkl 4 |l
HA i BAB RO, 484 EOHE A4 AARE 2
34 23 HARR R 242t 7elstol Aot et

Aol Za| 95 o] =9 A 2E QI3 7Y R 5 La(Dae-
sang Co., Seoul, Korea), &%, 7}, 1]&(Lotte Chilsung Bev-
erage Co., Seoul, Korea), A&(CJ Cheiljedang Co., Seoul,
Korea), Saccharin (JMC CO., Ulsan, Korea), ZFAFdE(CJ
Freshway Co., Seoul, Korea), MSG (Daesang Co., Seoul, Ko-
rea), U 5(CJ Cheiljedang Co., Seoul, Korea) 52 A=
TR A i an|utE A, AHd 22, Feklib (22
A-CS), ABAPR, 335 - EFHE (glucono-6-lactone), B
AP 52 B ESAIE AR oA FLufste] ARg-SFIT)

o za| A5 o} 59| A} W =47 vl E fisto] AMERE
Al o] 52 BHIF 0] 71 o] F A|EQ1 SOl &H(CA, A5 7F H]
& 62%)3 Bo]5(DAL 5347} HlE 65%)1F 22 252 A
B30, o] 59 A BAEE TG A P aH[HEE

A et} Ashelt.

¢lo] 2| Y5 o FE AR AR Y ASY 7 7R
A7)0} 429 153} glo] T2} 7} HAHER A
)9} 0] 2502 R AIA Az o] 1] o] Rl B
2 Ao Ze 52wkl EstaL, -4 9] 217 0] 0.3 mm¢l plate
7} A2 Z3(chopper, M-12S, Hankook Fujee Industries
Co., Ltd., Hwaseong, Korea)= 23] ¢1<5 nl2f|slal 424 (S 5
ol disto] 3uf(viw)e] o= & AREsto] 33]o] A4 5&
ZHAANEE ek A4 E7](2,000 rpm, H-130C, Kokusan En-
sinki Co., LTD., Tokyo, Japan)= E<=(2%)s}o] A|=3}4tt.

SCEENCEESEEE B LD EY ER e
29180) 2% 5 AnEAS 100 g3} DR 10g, 44
BE10g &5 1.7g AA22 02 g, F3IAIE 02 g, 2HA
2503 g, 272 9EHE 0.3 g, §H4EEE 0.2 g, MSG 0.5
g A7HA 0.03 g B! Al 52.1 g2, SH-918 wid=9] 45
o] viA dAdwk(RlL ok 2|2 3ke] 49 120.0-360.0 g 1
9], 71e A3 9] 49-263.8 )7t A EAS DPHAS 3
& 2 4310] 79 40.0-120.0 g #191, 7B 2] 4885 g)

Table 1. Ingredients for inner and outer parts of fish (salmon On-
corhynchus keta) cake

Outer part Inner part
Ingredient g(%)" Ingredient g (%)
Frozen threadfin 480.0 Salmon mince 120-360
bream surimi (192.0) (200-600)
Flour 48.0  Frozen threadfin 40-120

(19.2)  bream surimi (66.7-200)
48.0 4.0
rolostersh (o) Cheepederel o)
8.2 Chopped green 4.0
Table salt (33)  onion 6.7)
0.96 . . 4.0
Xylose (0.4) Cooking wine 6.7)
Polyphosphate ?0%8 Sugar (gzg)
,,,,,,,,,,,,,,,,,,,, e o is
Sodumsomicadd gy RS 6.3
Gluco 14 24
-B-lacton (0.6) MSG 4.0)
. 0.96 16.0
cecumosbonale (o) Fososereh | es7)
24 . 0.06-0.38
MSG (1.0) Paprica colorants (0.1-0.6)
) 0.16 0.00-0.22
Saccharin (0.1) Tomato colorants (0.0-0.4)
Ice water 250.0 Ice water 60.0

IPercentage (%) based on the ice water weight (g).
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Fig 1. Photo of a device for molding and fish (salmon Oncorhyn-
chus keta) cake prepared by the molding device.

of bl G 4.0 g, thd thul 4.0 g, BH 4.0 g, A8 32 g &
232g MSG 24 g, ZFAHAE 16,0 g, 584 ohzel7} Al
WA A 27 750 %9 0.06-0.38 g, 718 O] A
021 g), 7874 EntE M AAFHM 7N 27 243}
7%-0.00-0.22 g, 7| EF A& 2] 49 0.11 g), U5 60.0 g 2t
7} 2 7(Table 1)} Z138]¢H7|(UMC 5, Stephan Machinery
Inc., Hameln, Germany)ol] 211 587+ 23tsto] zHz}F A x8h
k. o] wf o] LYK o] Fo &E-91ef FR-9] O] uiRu] 2|
A3}= flstol = A Al 47 [E5 S48 8719 W
73, 1.6 cm; H57-9] Z4-8 871 9] WA S Al ek v 2] A9
FAE B7I(EF7HHIA S2)9] W7, 0.8 em](Fig. 1)E
g-gsto] Qo] T YK o] TS Al x5kl HESITH

o]ojA] o] L Y& o] T2 QoA Al 2T SR8 AR
A& =S 43717 AAlElY] Q= 41 7](stuffer, The
Sausage Maker Inc., New York, USA)o|| Z}z}2] HQ|of FA]|
of g1 7o) 8.0+0.2 cm=E A5}t o] oA, HH9)e} AR
P1= FE AP =L o HF A (145+3°Cof| A 2.5+, 155+3°C
ofl Al 1.5%)8kaL, 1027 WzHalol| A Wzste] Ao =Za|9ls
o] &5 Al =33t

Table 2. Experimental range and level of independent variables
(salmon Oncorhynchus keta mince and threadfin bream Nemip-
terus virgatus surimi) (paprika colorant and tomato colorant) in the
central composite design for processing optimization of inner fish
(salmon) cake

Range and levels

Independent Symbol
-1.414 -1 0 +1 +1414
Salmon
i X, 120.0 155.1240.0324.9 360.0
Surimi  mince(g) T
mixing  Threadfin
condition  pream X, 40.0 51.7 80.0 108.3 120.0
surimi (g)
Paprika

X 006 011 022 033 038
Colorants colorant(g) ~“™ ™"~ =" " O

condition
Tomato X, 000 003 0.11 0.19 022

colorant (g) 2

8 ol A% 149

Ao WA FEHX, 120.0-360.0 g) X A2 EAS THX.
40.0-120.0 g)<, 5218 wiF=] AlxE

FR(Ao] vIA W A5 AS0 FEFo] S E o Fo A
AlS 918t upZ 2]z} M (X, 0.06-0.38 g)e} EnfE Al
7FH(X,, 0.00-0.22 g)& S B4R 7H2t A4t ST A
3] (central composite design)°]| w2} STHA| 2 5 SKTable 2)
3lal, o]2 EUlZ 11519] A/ &S Table 30| AA|elgoH,

ol55 7 FARE Alxsto] AT of wf dof =&
US o T A 25 PIRE SH-9] vi= o] A 7 A8 A A
L 25 M (Park et al., 2014; Lerfall et al., 2016) & A&7} =}
& 5ol T, AR, whze)rt 9 EvbE AAeh e H A
A2 430 Q1 A dl egh 4 2% -5 IXFE A AJsto] 7l

Yotaict. gh, oAl Adgst SH s Mot F4 gk (center
point value)5-> 95 vz e] ¢ ou] Ad dik= =
£olaL, Y= g dol w2 of&Fe] A% = £4J(Wan et al,
1995; Kim et al., 2008) 5] At 2= ZFxslo] A5} 1L, A1
N z2719] 75- ofH] Ad Ak EE0]aL, A4 H7FH(Cho
etal., 2008; Kim et al., 2016) 2! Z2l ¥o]9] EAJ(Heu et al.,

ol
e
2

Table 3. Responses of the dependent variables (X)) for independent
variables (Y) optimization of inner fish (salmon Oncorhynchus
keta) cake

Surimi-mixing Colorant-mixing

Run no. Coded value ratio ratio
XX YR, Y, v,
1 -1 -1 501.35 4.54 7.37 3.50
2 +1 -1 257.10 3.23 13.58 6.28
3 -1 +1 721.41 572 10.56 5.32
4 #*1 45972 555 1569 810
5 -1.414 0 796.14 5.92 754 3.64
6 +1.414 0 394.87 4.21 17.78  6.41
7 0 -1.414  287.27 3.85 12.77 6.87
8 .. 0. *1414 68788 683 1655 7.8
9 0 0 549.27 6.22 14.76  8.47
10 0 0 534.11 6.30 14.67 8.33
1 0 0 527.87 6.10 1475 8.56

'X and X are weight of salmon mince and threadfin bream su-
rimi, respectively, in surimi-mixing ratio, and, paprika colorants
and tomato weight of respectively, in colorant-mixing ratio for fish
(salmon) cake. ?Y, and Y are gel strength (gxcm) and overall ac-
ceptance (score), respectively, in surimi-mixing ratio, and, Hunter
redness and overall acceptance (score), respectively, in colorant-
mixing ratio for fish (salmon) cake.
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2008; Park et al., 2014; Lerfall et al., 2016) 59] A5 Zil
stof A skt

Qo] Le9) % o} Bo] A =T HAskE Slat AR o)
S} o] AASHAT HAHZFe FAegho g AL thS ARk
0.2 4Hstol rehiolh. 439182 A% vl 243}
2 Sfat Fge0] A9 AZE W FEA VB E R A v
271 M A Ot B0 A0 FlE Mxs} PsA Mo
2 og0m A%t Ao] ) wgEA] vE HA] of
2 91 3212 Kim et al. (2010)0] Q1+ 4Plo] The} MINIT-
AB S| 2 T13(MINITAB Ver. 18, MINITAB, Pennsylva-
nia, USA)2- ©|-8-513ith. &, S A1 glof whe} S| = 7
S3jslo] BA9)A 02 A%t 1] AlRTo Y AT &
2 S Hpe FEH e A4S 710 A of whef AlA| ¥ = v
oW 39 Al H A EA 23S B &2 2E(model), 12+
3(linear), 2x}&H(quadratic), W A}H(cross-product) X 23+
Aol (lack of fit) 2t2+2] 2] /dof] el 914 of -5 24135143
31, o) ATle] tfsto] BRARRYE SHlsto] 2z
& Estolth B9, 08 22 sol BYUS U S
O] A7 13 o] AL Wk 2 A5t -5 o] oto] TEH
2o f gt Zzhe] 3k gh(target value)S A A 5to] 2Helsll L,
o]} Zro] g Tl 4] A% K5 ZH(coded value)S THAF
slo] ¢12 A7 zHuncoded value)S ET|E o] ZX|(predicted
value)?} o] 5 2|&] st A AA| AElS 53 AH A (ex-
perimental value)E H]al, £-4]5}0o] LERY RITE.

of fj ¢lo] =YK of 7o Alxd7 A= fIeF 2=
EABH= thea ol Agsieit SYudet S 1ol
HAE Uetdl= 2= 99 224 oA =&4 3
A4 ATl A%, 13} linear), 27 3H(quadratic) % 3L
AFH(cross-product)] 452 212 MAPLE software (MAPLE
Ver.12, Maple Soft, Waterloo, Canada)®]] t ds}o] AF=4H 3%}
9 Jeme e om, TeEE PASH: AL theat 2
o o7]1M Y= F5HE X, X SUES A AT A =

oAl

o

Y=AFA XA XA XA X AXX,

A=

SCECRESEEEREIE
2 Aoj7h T S59) o= .
Qlof o} 50| ALE 244 AL 429 oBuhg Bejsio]
A% 16 cm, 0] 1.0 cm As}o] Az}, 459 ol
9] A7 = theometer (CR-100D, Sun Scientific Co., Tokyo,
Japan)E- ©]-8-5}0] mode?] 79 202, load cell (max)2] 7%
2 kg2, chart speed®] 73-%- 60 mm/min<, adapter?] 73-%- 217
5 mm<l -3 plungers A2Fsto] Z74519T

o
2
1
ot
n=)
&
d
r
&

) 0.0

X! 1515 X,

Fig. 2. Response surface plots on gel strength (Y|, gxcm) and over-
all acceptance (Y, score) of fish (salmon Oncorhynchus keta) cake
as affected by independent variables. X, salmon mince (g) and X,
threadfin bream surimi (g).

[al= e ES

glo] Zeolg ojme] A NS Slgh Ala AR} ol
A EL FE MAAR Z73 AN E(a value)el SHHE(b
valu) Al RSIch A4 A A4 71 28 glat
82 539] o} 52] 7] 918 ks, o] % haatel 2 A
5 9 8710l nhlEe] A TS B2 the dE A
A(ZE 2000, Nippon Denshoku Industries Co., Japan)&2 &%
Shelet. o] wf & MApAQ] -2 Liko] 97.36, agtol
-0.36, bgto] 0.33 @ AEgHe] 0.000] 31tk

(panel)dl|l et 7| HIt

T5H7H= & A F panel member 2421(20-30tH, Y4} 11
QL A7 138y o2 oo AL oL &, 24 5= 1L
23t T4 7120 Histo] AAJSIATE o] 2 Y o=
O S 915 5918 vt wijedn] H 23K Ao vlAet
AaelEdS Fh)e Al oS(Crhe 71Eded SHe = 5t
L, o] Y| Y5 of o) o]t 3t - 6-97, Aot 4
5 14502 sto] Frisieitt. 21e]aL, ¢lo] ofRo Al =5 9
Qb 22 A AT efeh] H sk Moz AYskl=d], o
o] Z|¢] AL 7|2l 9 07 )1, ¢lof o] Ho] o] o]
OF frARSE 49 94, olHtt FotdE W s Fofsto]
HAHS 1H 2 8= 9 FHH o2 HAISHIT
SAXzZ

2 A3 Axpol gl dlofE Q] EEEA; U RoxF HA (5%
Fo47)2 SPSS EA 97| A|(SPSS for window, release
10.1, IBM Co., New York, NY, USA)ef 2JsF ANOVA testE
o] 85}o] BAMLAISH S Duncan®] T A4S AA|5ke] L
ehgict.

Znt W o3
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83 dof RIAet AW FAR2] HiRtE7 223k Table 2
oA AAIRE 11749 A=2-E FAH= Al ths A7 e}
TEA 71355 5749 ZA7H= Table 32+ Zth. MINITAB &
A Z2IE o] g8te] THUF[R FE(Y) W FHH 712
Z(Ylell Tzt S do] RIA(X) 9 A2 Ede(X)]
$% 7+e] WA Maple softwareS AR5t 217} 37p1 o=
=4 SR A b= Fig. 29F 2t o] of H5-845-7-9] o152 F<
HQl A A= (Y )= glo] RIS HVFRRX) S 75 141004
+LAI7HA] ol E R astlal, AnEEdSs H7HFHX)

filo

gk

8t oje] Az
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£ 141004 +1417H4] o] 5348 Z7ksIgict. o]} o] A
Wl EAG0 2 AR Uk o} 2 Zwe] Hlte] o] ¥l
2 A2 glo] 2|9l o) B o) A A=A W AL o] ¥l
27} ATl A Sl u]sto] FAITAES A XA 240k wubo]

oty el A of7} el (walleye pollock)ol] H8}] transglutamin-
ase®] 2442 B 20|11, myosind} Ca>*9] etz W] wjo]
CHWan et al., 1995). It th2 F434201 $9H4] 7|5 %2(Y,)=
25| SR RETE-1.4100A] ¢1o] WIA H7HH(X)) 9] 45
-0.197hA], A3 2] A5 7 FHX) 2 7B-F- +0.847H4] St

Table 4. Each and multiple response optimizations for processing of fish cake (inner part) resulted by MINITAB statistical program

Dependent variables Value X! X,
Target 533.0 -1.41 0 1.41 533.0 -1.41 0 1.41
865.0 865.0
AN ~
Y, (gelstrength,  coqeq 044 N 046 | a
gxcm) 367.5 N 3675
Actual 2026 130.0 AN 67.0 130.0
T -1.41 0 1.41 -1.41 0 1.41
Surimi mixing Target Max Max
condition 68 6.8 . -
Y, (overall accep- / \\ /
2 Coded -0.19 0.84
tance, score) 2.9 29 -
Actual 2239 49 103.8 10 17
Coded 0.30
Multiple BGIBL OB, 889 . i
Predicted Y,.6.28
Target 14.0 14.0
Y, (Hunter redness) Coded 0.00 -0.47
Actual 0.22 0.07
Colorants Target Max 141 0 1M Max 141 0 141
condition 9.0 - 9.0
/ ™~
Y, (overall accep- oo4eq 033 0.50 /
tance, score) 4.0 — // 4.0
/
Actual 0.23 1.0 ! 0.15 1.0
Coded -0.21 0.01
Multiple Adtual 020 o
Predicted Y,:13.98, Y,. 8.12

'X, and X are salmon mince (g) and threadfin bream surimi (g), respectively, in surimi-mixing ratio, and, paprika colorants (g) and tomato
colorants (g), respectively, in colorant-mixing ratio for fish (salmon) cake.
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of Zishs AaRS Lrek it
Qo] Zeel & of 5 F £79] o] H olo] WAS ke A7
Sfo A5k 79 Hul SobA|, A/7te] ghasdha, Alm
2182 T U] Al sk 49 FHES g
W A 50 whge] =2 Hh olefst AW mes
of Qo] LA UF o} F %59 of B AL SH A
A4 @7hE SAStRA, B 2 A7 Tefet B 7]

T e wolof gith £79] o] 59| A A= W99 Hf- 4
v AE 9 A 2 Q1= FRl ol 5] AakE FFarsted 300-700
gxem=Z AL, 3 gho] 749533 g X em= AT L
o, T 7S e Ml A 597, Haghe] A9 2k
(9%).0. 3}%ITHTable 4).

ol ZY| U o7 T 5] ol =9 A o) gk Hxgk
= 133k Ao RIA 9 AneEAso 24 Jrbge £3
Zk(coded value)@] 7% 2+2} -0.44 9 -0.460]%1 11, o] 5 AlA|
Zh(uncoded value) S 2 2HAksk= 749 242F 202.6 g 2 670 g
o]t o]F R A Al2E &9 o5l A A= 533.0
gxXemz A S QIrh £5.9] o] F52] FRHA 7|5 keof gk &
gk 2] Aof RIA Y AW EASe] TRHA7|EE g H
T3] A 747 -0.19 9 0.840] 91, o] & AA|ZEO & SHAEL
= 78 2471 2239 g 51 103.8 go| Rt o5 2o A Al=E
&H9] o] 50| F3HA 7| 5= 6.658H 22 of| S Qi

SH Y A B = @ FAA 7|2 e E B 552
ol RiA W AW A5 2 Y Hrlge foghe
7171 0.28 9 0.300] 911, o] & AAgE o &2 SHiksh= 7
263.8 g 9 88.5 go|Qltt. o] XA 272 A-8sto] &
53 AxsS o, A FE E S 7|5 %9 oS4k
7} 533.5 gxem % 6.28%0]¢10L, o] 52 AA| SAG
530.7+24.6 g x cm Y 6.34+0.217 0| QI tH Table 5).

o)/ AWz n|Fo] Hol £R9| o] RO A2 E f|5te] A
Al RS- Y2 £H.9) o] 5o 227 RS 913t H=
(o] W& 2 Ame]Eds) v o] 22 mdolz} et

Atk

et
o 1
Ho 30

o
~

flo

-
o
NN N
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Table 5. Predicted and experimental values on dependent variables
of fish cake (inner part) prepared under multiple response optimum
condition

Dependent variables  Predicted value  Experimental value

Surimi mixing Y, 5335 530.7+24.6
condition Y, 6.28 6.34+0.21
Colorants Y, 13.98 13.82+0.41
condition Y, 8.12 8.330.21

'Y, and Y, are gel strength (gxcm) and overall acceptance (score),
respectively, in surimi-mixing ratio, and, Hunter redness and overall
acceptance (score), respectively, in colorant-mixing ratio for fish
(salmon) cake.
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Table 6. Photo, sensory evaluation and Hunter color value of fish cake using different colorants

Colorant Salmon Natural colorants Artificial colorants
olorants
muscle Monascus Gardenia Paprica Tomato Food yellow No5  Food red

Photo -
Sensory evaluation  9.0£0.0°  5.1+05° ~  12#01° 81:05' 831027 10:00° 71405
Hunt | a 15.93+0.04® 9.55+0.42° 3.14+0.27° 14.28+1.32°  15.2310.42% 1.9310.132 13.9910.89¢
UNter vallug oot o S SRR R SO st et shmshieh A

b 21.32+0.06° 12.75+0.60° 20.59+0.29¢ 23.70+0.68*  15.81%0.39° 25.7+20.50" 11.3410.442

'Difference letters on the data in the mean indicate a significant difference at P<0.05.
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Fig. 3. Response surface plots on Hunter redness (Y)) and sensory
overall acceptance (Y, score) of fish (salmon Oncorhynchus keta)
cake as affected by independent variables. X| (paprika colorants, g)
and X, (tomato colorants, g).
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| Frozen threadfin bream surimi (480 g) |

| Frozen Salmon frame muscle |

+ Thawing

I Other materials [wheat flour (48.00 g), potato starch (48.00 g), table
salt (8.16 g), xylose (0.96 g), polyphosphate (0.96 g), sodium sorbic
acid (1.44 g), gluco-d-lacton(1.44 g), calcium carbonate (0.96 g), MSG
(2.40 g), saccharin (0.16 g), ice water (250.0 g)]

L Mixing in a Stephan mixer (8+2°C, 5 min)

I Exhausting using a vacuum packer

Mix for fish (threadfin bream) cake (for outer parts) |

&

I Molding
I Frying (1st Frying:145+3°C, 2.5 min; 2nd Frying: 155+3°C, 1.5 min)
I Cooling (room temperature, 10 min)

+ Semi-thawing

I Chopping with a chopper (plate diameter: 0.3 mm and repeating 2 additional time

I Washing with 3 volumes (v/w) of ice water for 5 min and repeating 3 additional times
+ Dewatering with a centrifuger for 2 min

| salmon mince (263.8 g)

I Threadfin bream surimi (88.5 g)
I Other materials [chopped carrot (4.00 g), chopped green onion (4.00 g), cooking wine

(4.00 g), sugar (3.20 g), table salt (3.20 g), MSG (2.40 g), potato starch (16.00 g),
paprica colorants (0.20 g), tomato colorants (0.11 g), ice water (60.00 g)

L Mixing in a Stephan mixer (8+2C, 5 min)
+ Exhausting using a vacuum packer

Mix for fish (salmon) cake (for inner parts) |

Fish (salmon) cake

Fig. 4. Flow chart for processing of fish (salmon) cake.
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