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Processing Optimization of Seasoned Salmon Oncorhynchus keta Jerky
Using Response Surface Methodology
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This study was conducted to optimize the processing of seasoned salmon Oncorhynchus keta jerky (SSJ) using
response surface methodology (RSM). For seasoning sauces-blending conditions of jerky using the RSM program,
salt [X|, % (w/v)] and amino-basic material [ X, % (w/v)] were chosen as independent variables, and salinity (Y))
and amino-N (Y)) were chosen as dependent variables. The optimum conditions of X and X, were 1.2% and 12.9%,
respectively. To optimize drying conditions of seasoned salmon jerky using RSM program, soaking time (X, min),
drying temperature (X,, °C) and drying time (X;, min) were chosen as independent variables, and moisture content
(Y)), hardness (Y)) and overall acceptance (Y,) were chosen as dependent variables. Optimum conditions of X, X,
and X, were 183.0 min, 62.5°C and 351.0 min, respectively. In the sensory evaluation, the scores for taste, flavor, and
texture for of SSJ were higher than those for a commercial product. The results suggest that the developed seasoned
salmon jerky can be industrialized.

Keywords: Salmon, Jerky, Seasoned seafood product, Salmon jerky

M E & M= EE0ld, TAE, T2E Y AHo|A o AR
= o] 8531 Qlti(Landazuri-Tveteraas et al., 2018). 1o} F-=
150] of e}, theket o &2 FAJ o] QlaL, ARl A o & tlo]

QoI Fi AR ASls}an ulchol 4 Aste] Alzt7lo] 12
i o[ §EIT Y T AT B BEA, HABRE, £7]01,

2 FoleE a2l 3AHA o]F 22 (Groot and Margolis, =R At B EL

1991), BlAW7F 231, @#|7h-3 24K omega-3 fatty acid)S o], ool &dl 7, Z, A0 A Sof R& o] g5 1L
oheF SRotHAl A 7R AL Qlo], S5 iAlE = Q)= 1= 2+odo](king salmon Oncorhynchus tshawytscha), EA|
o5 59 sttoltt. o] & Qlste] ¢loj= A|A 10t 73 F=9] FO AR FE o] 8E|IL Q= Z-A0|(sockeye salmon On-
sHUE A4 = o) (Horowitz, 2002), AollA+= B $-2uat corhynchus nerka), SH| &, 329 502 32 o] &5 Q=
A= G eAS BRG] AT Q= 44 290 sl Lo o](silver salmon or coho salmon Oncorhynchus kisutch)
o|tH(Di Toro et al., 2019). 0|5 Ao]F72] 4H| Fei= 910]3F] 9} A oF A of(Atlantic salmon Salmo salar), 3702 F=2
b op el ol & EEgt e, dof G, Aol 59 4 o]&-5] &= AJu}¢d o] (cherry salmon Onchorhynchus masou), %
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Z9 5o2 & o]gEE= Ao} (chum salmon Oncorhyn-
chus keta) 2 A} A0J(F A A 4]) (pink salmon Oncorhyn-
chus gorbuscha) 5-°| $Jtt.

S AN 4317)% g Avlo) ) £, AEFA
oflA £aL7], SR 127], §aL7] Tk B2 ASE AU E B
olof A& T AFH7HES 7hsto] HxskAY BA 2 st
Az Ao g Aoslal Qlti(Park and Kim, 2016). 0] & -3
of 4njEke HT F AL 2B 502 ol A|7H0] Folup
A, A2 o o] EHgo] Yol FU5HA| E QAL o] = <l
slof S} ekl WIS ol of 17 BF Ao 5
7k F=Aloll Qo g3t W 747 AgFst Ao Slct. ol gt
Ao A MRS S0 A=A Ao ofgt B]RtoLt
K914 o] Sk Qi S urk 2o7k3 Auel o
A o B3} Q= oSS v A st Q.

ghd, S22 ke B At w2 H7KPark et al.,
2002), v, TRlofE 2 7]9] 55 H7H(Yang, 2006), 713A4]
2k 24 8}Kim et al,, 2006), 5tz e]7het w4l &) 27HOh
etal., 2007), A7} o142 27K Hwang et al., 2015), 125
A BukS A7HLee and Kim, 2016)0]| 2J3F =-8-322] Z217)
Aof) 7hat Ao} 7 9](Li et al., 2008), %HGu et al., 2008) S}
B 22 RE S AR A 22 vhekRt A7 Al
¥ A Qlek SEAJE, o] Szl gt A= ¢fo](Nongtaodum
et al., 2005), 3f|=AF A 7R40(Kim et al., 2016) 522 FE
S0] A3 o] of Fg A0 2 A= T o], loje} 2
o] | A5 2= RE] S0 ke Al v} g,

2 Qo] 710] AReleA aula AEE} 22 vl
& of(chum salmon Oncorhynchus keta)E ©]-83}o] o] &
£E 13Y BHOR ol K2 FHEA HAsle] thstol
sk,

Iz H A
M=

SE8 Aol WA o](chum salmon Oncorhynchus keta)=,
filletx 2] & Z[F7] 332.2-360.5 g | $I(Ht 346.2+£14.2 2)]
22018 3410 ] 7] WAAE0 22E] 3-8%0] elalol
AR ASIIL). Qlo] 23| uhat Ful S ofsto] ALgTt 2
o] A0 A2 E A FHE 5 157 (Jeondamwon Farm-
ing Association, Sunchang, Korea), 4&(CJ CheilJedang Co.
Ltd., Seoul, Korea), Z33(CJ CheilJedang Co. Ltd., Seoul,
Korea), 4] ¥(Hanju Co. Ltd., Ulsan, Korea), A77}(Chun-
gjungone Co. Ltd., Seoul, Korea) %} 52 2018 3-8¥of 7
e T YA A anlutEoA s, A8 X
H(ESAFU =) 2018 39 QIEYl g Zof| A a3l
o, ofu]-H| o]~ (Sempio Co. Ltd., Seoul, Korea)= 2018
390] )0l 204 ofste] Ageheich, Al Al o

L7l - oA - Fu - gAS

& ARg-3F 8)ju](Bukyung Fisheries Co. Ltd., Busan, Korea), T+
S H| 742 (Taekyung Food Co. Ltd., Jecheon, Korea)2}
AJA 2H| S0 i 22 ARERE AT 20] 2 ¢lof i (GABI
Co. Ltd., Gangneung, Korea)+= 2018 3-8¥of QIE{Hll &=
o)A FFafjstaict.

A Xl M=

o] Sxg Ru|A29] AxE Y FEES 7SS
61.7% (Wiv)oll TLE7F 1.2% (W), %k 4.2% (wiv), o5
0.3-2.3% (Wiv), A5 7.0% (w/v), 3 10.5% (wiv), OFa| =
0] 2 6.2-20.3% (w/v), 771 0.3% (Wiv)E 71t ok,
olo] gall, & W AH-S flate] 7IEE(121°C, 18)ate] A
23 o]ojA] ZuAant VIR FERENE 51 g2 1
PES H517] 95to] o260 mesh)slir, of wFol-S Fyst
TS 50+£3°C F2o] B= 49 S 1.0% (wiv)yE 716t
1y zkate] A zatelct.

glo] Sx= Aol Y S frozensslicer (HFS-350G;
Hankook Fujee Industries Co. Ltd., Suwon, Korea)= AtH(Z
°] 20 cm, 7 6 mm)ste] Seto]A(slice) A 2] dF31AL, ]9
600 g-& 21| 4:2(800 mL)ll A (27 11882 -9 -2
A179.1-280.98 A2, 71 0]9] 0] -0l i= 420l A 180.04% &
oF 2] 2))3t &, o] 5 AFEAZRY|(FEAZ, 712 1,200 cm, A=
1,200 cm, 0] 800 cm)& AZ(AZZA 73 AS exs
432-76.8°C M9 &, A|7H2-259.1-460.95 9] 2 X 2]8}¢l L,
71 0]9] 2] 7 L-ofli= 60.0°Col| A 360.05 <t A 2])et &, Ak
ol A 1083+ Wzkstef A zatict.

HESA

a

Aol S| A2THY HHE AT FHUAATE 20
2:0] vt o §E| A2l 27l AR Lhiro] Thau} 2
o] Astgick. zulao] i3k 34 Hshs £2(X, 03-
2.3% (wiv)] % ofu)to]20] H7LHX, 6.2-203% (W]
o EPuss dAste], ojgze) Axz HHshs A
AZHX, 79.1-2809%), LERZA(X, 43.2-76.8°C) W AXA
THX, 259.1-460.92)= SRR Agstel SAIAE
(centfal composite design)of] w2} SHA 2 H5 3t 2hzf
Table 1 ¥ Table 20 YEFH AL, o] EHZ 242} 1119 A
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Table 1. Symbol, experimental ranges, and values of independent
variables in the central composite design of adding ratio of materi-
als for seasoning sauces

Independent Range level

variables Symbol T4 4 0 a1 1414
Salt (%, wiv) X| 03 06 13 20 23
Amino-basic X 62 83 133 183 203

material (%, w/v) 2




oo} g:o| 715 E

27(Table 3) @ 175L8] A|27L(Table 6= A 23401, o]
So 77k BAg)2 Azsle] A, ol o] fxe)
A=E 1% 3709] == H {2t center point values- 9
H| AY Ayt E20]11, o8 Z(Jung et al., 2002; Heu et al.,
2008; Kim et al., 2016)2} -5-329] -4 7§ (Lee et al., 1997,
Kim et al., 2006; Park and Park, 2007) 5-&] A}2& 2x5}o] A
Astaict.

S FEA o FHE

Aol S0 A2 HASHE A%t oA vha ) 2]
AeHlaL, AR FEgio R 4 o AAe R s
stod et )leh. o] 28 Zv]ho] High] 229k ¢
3t &Sl e W ofulie Al A4 5191, do] S 7
224 HA3E AT FEHTe o, 2T L S 71
=2 spglon, o5 dojH = g S A ARE 28

shQlth. 3HE, do] K Al 2E fIRt 2|20 vigH] 228t
o Aol S Al 25 I3 22 /N8 A AAAHE =
2L oF Al bl TRk 223 9] ol & & 2l Kim et al. (2010)
o] g2t o] wiel MINITAB $4|Z=1H(MINITAB
Ver. 18; MINITAB, State College, PA, USA)Z 0]-8-5}0] A A
skolth. &, SA Aol wet sHA R R o ststo] F2He
A o2 Az gt HA AR 1] E 227 WA A= 17
Mol A A7 B ® 5ot FHHs A4S 7He] A
of whet Al A == Bh3-3H 3] Al 9 a4 A9E B
2 2 dl(model), 12} (linear), 24} &+ (quadratic), A} cross-
product) 2 A3MA] Ao (lack of fit) Z+2}+2] 5-2]4d(P-value)
of T3t QI (P<0.05) ol F-& &elsk3laL, o5 Axfgtol st
of Z|FA g AAATR)E Eelste] HA2de A=
th E3E o] 5 ZAR slo] S W W S50 A 1Y
O A2 vk 223} =5 o] -g-5ho] F&H o] Tt 2t
7] Z3tgl(target value)S A sto] BHQlskRlaL, 2210
A A= H 3 ZH(coded value)S FHAFSFO] U2 A A Gh(actual
value)S EU|2 of|&A](predicted value)2} AA| A2 53
A% %] (experimental value) S H] 1, 2A4]5}o] e gict.

Table 2. Symbol, experimental ranges, and values of independent
variables in the central composite design for optimization of soak-
ing and drying conditions in preparation of seasoned salmon On-
corhynchus keta jerky

Independent ¢ Range level

variables y 1682 -1 0 +1  +1.682
Soaking time 79.1 1200 180.0 240.0 280.9
(min) 1

Drying temp.

() %
Drying time

(min) %

432 500 600 700 768

259.1 300.0 360.0 420.0 460.9

ox
P

435} 263

Jjm CAISE

St 4 7R IA & YERl = e 2= 919 3
A4 Aol A =2 3| HHAA] Al A=, 12137, 23
Al waFake] 712 7+ MAPLE software (MAPLE Ver. 12;
Maple Soft, Waterloo, Canada)°]] th]alo] A% 321 12
Z 2 YER W, T 25 16k A2 et Zt

Y:BO Z?:l Bi Xi+zil Bii Xi2+zi3:1 Bii Xi2+zi2:lzj3:i+l Bij Xi Xj

o714 Yi= 4%, B Ak B, B, B S1TAS X, X
= Eeuigolth, Yl 227 LS Sfat Qo] S0 Az
A #Z3l= MINTAB 54|22 713 9] response optimizers
ol o] FojHon, FAACE A 2|A 2o wet AA|
ABE Bo) 247 Fousole g B 24H S

9] 2+8 A=319ch(Bezerra et al., 2008).
AT

A A& A(MFDS, 2018)] sjgpoz =439t
=, A oF 1 g& Tk o) AAIE 3)3let the 0] 8 Eof
o)1, B2 A-8(500 mL) X o]t oo 10 mLo|| B4k
F(K,CrO,) 84 2-31-2-5 715F % 0.02 N F4AR2(AgNO,) &
2 AAs L, o] 5 EY = AAkstelt.

Oto| At A
=

oAt Azt KFN (20000714 gt el wke} For-
moly 0.2 24t &, B /A §Idh 20|28 2.5 g0l 5
222 715}0] 25 mLE A-L35t1, wuksle] FAEIA7] the
©]5 0.1 N NaOH §-4-& A-g-5}] pH 8.5 274 3}5{ct. o] o]
A 017]¢] 36% formaldehyde 8-<4(0.1 N NaOH &1 A-§-
5to] pH 8.5% 27 §-9) 20 mLE 7}t th3 0.1 N NaOH
8902 pH 8.57} & wj7hA] A Asto], o] 5 B2 opu|ie At
A P sl

I

H5H 7= & T H panel member 2421(20-30t, FA} 11

SO ST ofuf, 1) 2] Al

O] AU, F R Aol F2 AS 9 L7, o

02.2) ol §2 Q22 T A 27 1

Az 2, Az Ao B9 S 71220 &,
o
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502 e thstel thETE 712 5H O
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£ AY Aapol| tfst gloje 9] E=HAl U FoX HA(5%
Ho)2)e SPSS EA 7] X|(SPSS for window, release
10.1)°]l &JgF ANOVA testE o|-8-s}o] EAHEASE S Duncan



b
©

o
OHl

o HME st 0l KFEE Z0|AAQ| HY
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A\ A5+ Z41 84 A 2 (central composite design)ol| W} A5
[X, 0.3-2.3% (w/v)] 2 o] ied] o] A[X,, 6.2-20.3% (wWiv)]
of H7lae SEhAR BB sletel 242t 1179) RS F2H9)
X0z A23 b o] 59| FLHIA(Y,, ofuliedt Ak HHek;
Y, %)% 248 271 Table 33} 2. SRA{4F 4
7HH(X,), obaliilo] 2 A7IHXo S-S THE(Y,), of
wieAF AA(Y,]ote] B7E Al %202 MINITAB %
A T2 155 0]-8-51o] RSREG (response surface analysis by
least-squares regression)E A A|SF th2- &0l 3t 2%
o] Zui A5 7ke] #AIE Maple software s AH§-3Fo] 7F
733902 45510 A ROteHLE HlAI), o] S
& Zlhso] A2E 917 FEUSe GE(Y)E 47 W7
XS] B9 141004 +141 2 0] 5U4% S75H 4TS
LR AL, ofteso] 2 H7FR(X) S| 47 -1.41014 -0.35
7HA vlu|sHA S71she % el e, 11 o] Hghr}
AT o] FEE 200 A0 E ThE FEH ofv et
A PRV 7 AKX AL 141904 000714
S HEPE RIS, T ol 52 njv]sH S7tske B ¥ HEH
ATt obv|leHo] 2 HVFRH(X)2 - L4104 +1.41 2 o] 58
= 371k = e i

Table 3. Central composite design of independent variables and
responses of dependent variables of adding ration of materials for
seasoning sauces

. Uncoded Dependent
Coefficients Run no. values' variables?
assessed by

X X% v,
1 0.6 8.3 1.5 379.6
Fractional factorial 2 20 83 44 4600
design (4 points) 3 06 140 17 5409
4 20 140 48 505.0
5 03 133 09 4594
Star points 6 23 133 56 470.0
(4 points) 7 13 62 32 3471
8 1.3 203 32  590.0
9 1.3 133 3.3 4605

Central points

(3 points) 10 1.3 133 3.2 45738
1 1.3 133 3.2 4558
'X [Salt, %(w/v)], X, [Amino-basic material, %(w/v)]. Y, (Salin-

ity, %), Y, (Amino-N, mg/100 g).

o 328 2u|Ao] Pr(Y), ofufieAl Ha AEK(Y)l
it A2 E(Table 3) ©]-8-5to] MINITAB &7 Z=15&
T-&5F{th MINITAB 54| 2271512 RSREG= #4131 ¢
o[ElE Z-§oto] AT FEHHz| tieh 7t 359 A9t P-
valuew H=(Y)9] 735 A X o 22 159] ol
ofu| Ak A4 FFHY)S AF Ak X, wAte] X X,
OF 2 20 Folglon, U] g2 HFE f940] ¢
A FQkek(ElolE mIAIA)). whepA] Ao S r|axi9)
X (&9 A7HD), X, (ohv|ieHo] 0] bl et de
(V)2 ofufieal A2 oY) o RESEFA 4 & 9l f+
O (P<0.05)= aLesto] gk 7jA-S 913k 2rlas A2 21
HAels Ao E Yehd Y,=3.23+1.58X, (R*=0.987,
P-value=0.000) % Y,=458.0+68.73X,-29.1X, X, (R*=0.886,
P-value=0.004)} 2t} o] Sig xujAio A 25 93t
A HhS A A O] S et FE M 7Ho] Al E
ANOVA R4 © & b E Ayl Table 49} 7t} 910} S8
Zu|ax0) 2| A3HE 93 WS A A AE(Y )9 5
UApol, FHA 712 (Y,) 9] -7 LA wAol
oo I ATHP<0.05). ¢1o] 2§ n| 220 2 A3H=
Qg FE(Y,)e}k obu) At A A FEH(Y, ol gt Bhg- R g
A o] A o f.5 U= A Ao d5E 9%(Y)
o] A P-value7} 0.0732.2 0.055 T} =11, AR 5(R)7}
0.987&A] =0 A mElZko] 0.0002.F 0.055 T} Wol A7
Tl "ol ePHSE Ao R}, ofn| At A4 FHEK(Y)
o] 2. P-value7} 0.007= 0.055 T} Yo} A4 mgo] ehAs}
A= & Ao eyt o, 244 (R)7H0.886 024 =
31, model Zto] 0.0042 0.055 T} Yo} Aalsl A © 2 vhelyich
(Zhou and Regenstein, 2004).

SHH, Ao K28 Zr|aie AgE Wol WUtehes AU
EF Yohz gt A% A4, 712 A W s 5o &
A7F AL Y5 A H7kshe A9 7127t sk EA7)
o, opn|icHo] A HEsHA| 7ok 79 ofr| Al A
& RS S7HE U @7 e o2 Szt 7] 4= Qlt
olfgt dH-S aLeste] o] KL Ru|AAE ARkt

He A 28R 7|5 e 2|t )stofof staL, T ke A4
= FAISFo o Rt fof S8 Fr]A0] Yot ol
24 ol ek A7 W 9l e oH A H Sz

ol

rx

g

N

Table 4. Analysis of variance (ANOVA) for response of indepen-
dent variables for processing optimization of blending ratio of ma-
terials for seasoning sauces

P-value
Independent
variable Model Linear Quadratic C"°SS  Lack of fit
product
Y, 0.000 0.000 0.789 0.570 0.073
Y, 0.004 0.001 0.771 0.049 0.007

2
'Y, (Salinity, %), Y, (Amino-N, mg/100 g).
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oié)«l —L%éﬂ éﬂ% éb-okﬂ 7%%4
Ax HAZ 1.8-4.5%

2, BZ7E 3.0%2 313, obu]le Hjo] AL ofu| i AF A4

ahe W 91E 350-690 mg/100 g2, 23

© =2 3kt
o]k ol 4] 43

of §EE %
o 247}t o} 5%

2 o5

A ZRIRG 755
of gre 218 4%
]‘

i)
re
2
_I:lo

%
o

55% Zu|ax20] freof gt
o 43 9 ofulie wo4e] B glo] 22k 015 Y 141
a, /SEIXﬂH,\O] ZVZY 1.1% (wiv) 9 20.3% (w/v)©o] 2Tt
A Az Aol S28 2|4

7} of] w0 20] Hlerg
2o o (Y oF ol

SRGE
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450 mg/100 g
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FHY)
=& FA ST o e wYwael] A 24
Ho & 9o A AT Bk T MINITAB &
StSAtt. Table 3] ZIA|E o]&-5HHA ©]

& 27& 443 o3 MINITAB 57 Z2 1398 15
sto] 2 E o] 22 271 9|52 E Table 5o Wrebi 9
RS

o]

A9 A= 3.0%E 9

2|l olo] H:§ Zu|he] ofuli it Wdvol That B

e ek A &
ZF-1254 -0.060]9,1
(wiv)olltt. ol

23 8 ofnlic vlo|20] Higlo] 7
AR ko] ZH2E 0.4% (wiv) 2 13.0%
Ao M A|ZH o] $L £u] 4 A0] o}

o)Al M4 g 450 0 mg/100 g & =&}, o] &

ox
P

A3} 265

AL 2u|aA0] A 9 opuieAl A S FAl] S
ot g 9 opwimuo] A 7] Haghe 742t -0.14 “1
20.100] 93, ARG ZHF 1.2% (wiv) 2 12.9% (w/v)ol 3l
t}. o5 FA 21& A-g5to] Aol F2§ 2u|aAE A x5}
e, A= B opn| Al A Fhge] Oﬂ—ii%k% 2¥7+3.0% 4
450.0 mg/100 go| L, o] 5] AA| ZAZke- 7F27F 3.1 +0.2%
2 456.2+7.2 mg/100 gO. 2 o=k} Tr%#d z}o]7} Q1A
E| 2] FATHP>0.05).

o] Atz m|Fo] Hol AAJH vHg-3EH
L Zu| A0 gk S 93 H R (aT
A7V 2719 214 o} whetE ¢t

YL o] 3
2 ofu] o] 2)

g
P
i}

o of 3 REIZH JHM
o] o) n] Lol e AR Ao} 24 2ol
ZA7F AL 95t ARLE T Az 1-9,] 2|4
TH5}7] 9]5}o] Table 2004 A|AIEE S48 A 2o
E}a} xl AAAIZHX,, 79.1-280.9%), A% 2%(X,, 43.2-76.8°C)
2 Ax AZHX,, 259.1-460.98) S SHAR 535t 177

o NETE FASIR AL ThE o5 TLHANY,, 48
o Y, AUAE; Y, BA 2R Flo] gt F
7\85)E 2743 A3t Table 63 2t o} S B

Table 5. Optimum conditions of adding ratio of materials for seasoning sauces obtained by MINITAB program

Dependent variables Value X! X,
Target 3.0 '1| 41 °|'° ! 4, ! 3.0
5.5
Y, (Salinity, %) Coded -0.15 22 1.41
Actual 1.1 0.9 20.3
Target 450.0 -1.41 00 1.4 450.0 141 00 141
1 1
624.8 624.8
Y, (Amino-N, mg/100 g) Coded -1.25 -0.06
469.5 469.5
Actual 0.4 3141 13.0 3141
Multiple response Coded -0.14 -0.10
optimization Actual 1.2 12.9
Y, (%) Y, (mg/100 g)
Data? Predicted 3.0% 450.0°
Measured 3.1£0.22 456.2+7.22

X [Salt, % (W/v)],

X, [Amino-basic material, % (w/v)]. *Optimization values obtained using MINITAB program and measured values under

optimum conditions. *Difference letters on the data in the column indicate a significant difference at P<0.05.
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Table 6. Central composite design of independent and responses of dependent variables for optimization of soaking and drying conditions

of seasoned salmon Oncorhynchus keta jerky

Coefficients Uncoded values' Dependent variables?
assessed by Run no. X, X, X, Y, Y, Y,
1 120.0 50.0 300.0 26.3 6.3 3.0
2 240.0 50.0 300.0 27.8 6.1 22
3 120.0 70.0 300.0 14.0 9.8 6.0
Fractional factorial 4 240.0 70.0 300.0 14.2 9.4 6.5
design (8 points) 5 120.0 50.0 420.0 14.9 8.9 5.4
6 240.0 50.0 420.0 15.1 8.5 5.8
7 120.0 70.0 420.0 11.8 12.0 3.8
..................................................................... 8 ... 2400 700 400 121 109 40
9 79.1 60.0 360.0 16.8 8.5 7.2
10 280.9 60.0 360.0 19.3 8.0 7.6
) ) 11 180.0 43.2 360.0 24.5 6.0 3.2
Star points (6 points)
12 180.0 76.8 360.0 10.5 134 4.2
13 180.0 60.0 259.1 22.3 7.7 35
................................................................... 14 1800 600 4609 131 M8 33
15 180.0 60.0 360.0 18.5 8.8 8.2
Central points (3 points) 16 180.0 60.0 360.0 18.7 9.0 8.0
17 180.0 60.0 360.0 18.5 8.9 8.5

'X| (Soaking time, min), X, (Drying temperature, °C), X, (Drying time, min). *Y, (Moisture, g/100 g), Y, (Hardness, kg/cm®), Y, (Overall

acceptance, score).

Table 7. Analysis of variance (ANOVA) for response of dependent variables for optimization soaking and drying conditions of seasoned

salmon Oncorhynchus keta jerky

Independent variable - P-value. -

Model Linear Quadratic Cross product Lack of fit
Y,'(Moisture, g1100g) ... 0.000 0.000 0.180 0.000 0014 ..
Yy(Hardness, kg/em®) . 0.000 0.000 0.067 0.678 0027 ..
Y, (Overall acceptance, score) 0.000 0.012 0.000 0.000 0.384
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Table 8. Optimization of processing conditions (soaking and drying time) for salmon Oncorhynchus keta jerky optimization soaking and

drying conditions obtained by MINITAB program

Dependent variables  Value X' S S T

Target 18.0 18.0 18.0
Y. (Moisture,
9/11 00 g) Coded 1.67 -1.66 0.78

Actual 280.2 43.2 406.8

Target 9.5 95 -1.68 0.0 1.68 95

I I
14.9

Y, (Hardness, Coded 0.0 0.0 047
kg/cm?) 93

Actual  180.0 60.0 4, 388.2

Target Max -1.68 00 168 gy Max

8.3 8.3 8.3

Y, (Overallaccep- - 404 0,15 0.15 -0.05
tance, score) 6.7 6.7 6.7

Actual  189.0 59 615 5o 3570 59
Mu|t|p|e response Coded 0.05 0.25 -0.15
optimization Actual 183.0 62.5 351.0

Y. (9/100 g) Y, (kg/cm?) Y, (score)
Data? Predicted 18.0% 9.22 8.22
Measured 18.2+0.42 9.1£0.32 8.4+0.32

'X| (Soaking time, min), X, (Drying temperature, °C), X, (Drying time, min). *Optimization values obtained using MINITAB program and

measured values under optimum conditions. *Difference letters on the data in the column indicate a significant difference at P<0.05.
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|Frozen chum salmon fillet (600 g) |

I Slicing using a frozen-slicer (length 20.0 cm, thickness 6 mm)

I Soaking in seasoning sauces at room temperature (183.0 min)

[ Water voulme (61.7%, wiv) based |

I Adding additives [red paper (1.2%, w/v),
onion (4.2%, w/v), salt (1.2%, wiv),
sugar (7.0%, wiv), high fructose corn
syrup (10.5%, w/v), amino-basic
material (12.9%, w/v) and ginger
powder (0.3%, w/v)]

I Blending

I Heating in a retort (121.0°C, 1 min)
I Filtering with a sieve of 60.0 mesh
I Cooling to 50+3°C

+ Adding smoke solution (1.0% w/v)

4' Seasoning sauces (800 mL) |

I Drying in a hot air-blast dryer (62.5°C, 351.0 min)

I Cooling for 10 min at room temperature

Salmon jerky |

Fig. 1. Standardization of optimum manufacturing process of sea-
soned salmon Oncorhynchus keta jerky.
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Table 9. Results on the sensory evaluation of seasoned salmon On-
corhynchus keta jerky prepared in this experiment and commercial

jerky

Sensory evaluation (score)

Jerky Overall

Taste Flavor Texture acceptance
Commercial 5.0+0.0" 5.0+¢0.0® 5.0+0.0®  5.0+0.02
Seasoned

8.3x0.2° 7.2+0.6° 7.9+0.6° 8.4+0.5°

salmon jerky
'Difference letters on the data in the column indicate a significant
difference at P<0.05.
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