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This study optimized the vegetable rice porridge preparation process with Israeli carp Cyprinus carpio (VRP-1C).
The optimum heating period for Israeli carp paste (IC-P) in a retort was 120 min as per yield results. Response
surface methodology was performed with IC-P/[rice (glutinous rice: non-glutinous rice=6:4) (Rice, RI)+vegetable
(carrot: zucchini=1:1) (vegetable, VE)] (X)) and RI/VE (X)) as independent variables; viscosity (Y,), hardness (Y)),
amino nitrogen (), and overall sensory acceptance (Y,) as dependent variables. Optimum rates of IC-P, RI, and
VE were 47.37%, 24.49%, and 28.15%, respectively; predicted multiple response optimum values for the dependent
variables were 20,150 mPa-s, 2,002.9 N/m2, 193.1 mg/100 g, and a 6.4 score for Y|, Y,, Y,, and Y, respectively.
Under optimum conditions, experimental values for Y|, Y,, Y,, and Y, were 20,359.8+191.9 mPa's, 2,015.0+9.6 N/
m2, 188.1+4.9 mg/100 g, and a 6.5+0.2 score, respectively, which were not significantly different from the predicted
values (P < 0.05). Results of FO value, viscosity, hardness, volatile odor intensity, and browning suggested that the
optimum sterilization period was 25 min. VRP-IC prepared under the optimum conditions was superior to commer-
cial vegetable rice porridges in sensory evaluations.
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gFo] L= 7129) of(leather carp)2} o] A2}l EZ0)o|(Cyprinus
carpio)®] WFEOS R, F57(Animalia), 245 (Chor-
data), 2717} (Actinopterygii), % ©15=(Cypriniformes), %] |
THCyprinidae)= #5753, FAAH O = E5 Fo] =faL, uie
o A= ¥ Aol i FollA Z ARt A, 4% St w
211, 3 A-g2o] FHojup AFAdo] = W ofF 59
ol th(Wohlfarth et al., 1983; Li et al., 2007). th2 U<~
of5oR T Foliz gl Bot Saat vhu A Ao A,
A7 S gof ARt gk yehd Eato] ofuel, 7|85

9] L Hw7} Yol AlFetA o 2 o] Qli= AbAEA
o] BLpoleh(Kim et al, 2022). Leju}, o4 Foje]
AFFS- 20184 1,579 M/T, 20209 1,678 M/T, 2022 1,847
M/T (KOSIS, 2023)0]1L, o] 52 37t o2 o] 451l Q& 3
RS 7 AR AE AR 9] o] 82 ARt A o]
t}. gHH, o= 7HE Aol Yekd o= we|, 9]4] ¢l (fish
frame)( Kim et al., 2000, 2016; Kang et al., 2006), WA, A
L], @94 9 AHA 59 FAkSo] wagsto] 4go] WolA]
(Wendel, 1999) @715 A5A1Z1tk sHANE o] & HAREO|+=
oAk Tl Al HElo] = (peptide), &4, A2}l (gelatin), =
2H4l(collagen), 21| 7}-3 Z|=AHomega-3 fatty acid), &3 3}
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b3 H[ERE T RS ol G W AR EE S
2 FEAES bEF 33k 9tk (Govindharaj et al., 2019;
Vazquez et al., 2019, 2020; Kim and Kang, 2021). 35}-A|qk, o]
S lFato] AbRU B2} o] v A& A o R o] §E ALt
#7153 glo(Ideia et al., 2020), o5 FAb=2] a&4 o]
Hkok A A7} A AlslcHHeu et al., 2010). 22 o] AP oA =
< 2o ol o7t S FEA T 24 o2 A ofst
I} WA, Al &2 o] efat Fo] A A elo] wret 2
ThlE AlE 52 WA & 7t v &= 7t
, S Bol §-5419] A 0 & ghE F 0f7] o thofel A
25 Fgele] B, Wk, 7719 59 JFAT BF5 o]
A& A], o] 4], HFA], 174 T o= thefsHA o] 8-l gtk
(An, 2019; Choi et al., 2019; Jeon, 2020). ©| & ¢l3}o] Z£HF=
Ul A AES, 55, S, =35, deEE 5 ok A
F20] A 0], 2019 A71E-A1359] 15.1%F AHA| 8}, A8
Ab e 1,3329 Yo & A tiH] 50.5%7F S53FATHaT,
2021). SFAIRE, o] 5 Al S5 tiEo] 4 o] 9ol = ik
= Z83 Aol L, ARES S8 2 HAE, AES, 29
o] Tt o] H F9] Aol = o] At

b 2o W3 YL EE Han et al. (2011)2] HAM A}
7S &85 34 959 AR 9 4, Kim and Hong
(2009)2] £} T 5= 52} oligopeptide 47} %2] A% Ul &
A 57, Min and Cho (2009)2] At 7= 2efgt 471
Aol 4 54, Park etal. (2009)9] I 8= A7 =2
74 579, Choi etal. (2015)9] Ho|H Al Zu] 5 7RS4
=, Kim et al. (2010)2] & Jx} =27]0] w}2 P52 o] 3}sh
2 9l JoFelA 54, Shin et al. (2008)2] A4A 27] 9 = 3
Thegol uh2 M e] £ B4, Lee etal. (010)2] e £
2 W7 20 A= B4 Sol Uk ST, o] 5 L Fm
Aol Qo] thREo] FEHANES VI A EAAE HEA
9L, U FAHES H7he AR e, A5 W e} g
A AR S 83 Aol QAL HAl o] R E S8 A Y
$ 3ot ] of e,
B Lo A= G&G (gilled and gutted) & 2] ¥ kol S E-&
tol & 70 A @7 A3} SA o]l HoFA ofu| ]9 7] H
AET oS Y ERE AIES A2 5402 3o of
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g¥o|(Cyprinus carpio)'= 20214 6o] HeH i 5] 44|
KAl A A A 74 Hrole A5 of7jm|of A2 A7
(G&G M3}, A& B eheal ohe, Ba] A7) B s
11(GC-124HGFP; LG Co., Souel, Korea)o] H2H-20+2°C)
sfo] .31 ALgsHgIcE. o] uf Foli 27 45.1 em (44.0-46.1

cm)®] Z& ARE-SERITE gFo] opfiSE A28} SIRh A
), G 9 ol mEkS A S GA A o] thE 4]
ntEO| A, ks E9H(Chungeun Co. Ltd., Goyang, Korea) 2
A A (Hanju, Co., Ltd, Ulsan, Korea) 5= 2891 &3 &
(SSG.COM Corp., https://www.ssg.com)°f| 4] 2021 6-102
of Szt ARE-SFATE

A OF A2 Ao SHOA), B AlOF-SH(DAD), 9tz 7}
OF<H(DAD % AFOFSH(DAD 4522021 7-8d ol 734
e FPA 24 thaxn|upEo A FQA7E tha AJA] &kl
ofA%0] Te 54 Blasty] fIske] ARESIGITH
0] OFxii=2l M=

Aol ool A2E Sfat o] AolAEE GRG A2
35 FolE 75 sie(141het o, Al E=E(DW-RETO-
ACE-200 L; Hyosung FMT Corp., Daegu, Korea)ol| 4] 121°C
oAl 301504230+ 7HA) Fet 7FE A s, W2kgh ohg- vl
H(SHMF-3000S; Hanil Electric Co., Bucheon, Korea) 2! 10
4] A|(10 mesh sieve) 2 o} 7510} A %35} T},

ool A FFo] Ho|AE(12.2-21.5%, wiw), 7HE-222(60.9%,
wiw), AR 6:4)] (6.6-11.9%, w/w), OFA|(F-:o 8k
=1:1) (8.5-14.5%, wiw), tHs £k (1.0%, w/w), 27H0.3%,
wiw) A &= v gtsto] uj a2 Al 2SSl

Fol oSS = HieE= 87| (polypropylene)oll A7 5}
11, o] & =5-7](FY-380; Youil Machine Co., Seoul, Korea)=
W T AL HES 9I5t] 121CR 24 dEase
Al 2040255 M) 5 AFA S & 108 58 T9A

ool ofxf|&2] A 2E et i XAz 3ol Ho|A
E(A), BEEHE=6:4) (B) Y offj(FZol 3 E=1:1) (O)&
SHHPRE 511, 59| 7hgof et ol 2] 712 £3l(Jung et al.,
2001; Park et al., 2001; Kim, 2012) ¥ 24| TR 7} 20
Zharsto] viRk vl&2] 417k (Central pointyS HEHA[X : A/
(B+C), X,: BICIo] ©lato] ohstat ch (Table 1), 4154
3] A 8 (central composite rotatable design, CCRD)ef| w}2} 5

Table 1. Symbol, experimental range and values of the indepen-
dent variables in the central composite rotatable design for blend-
ing ratio optimization of vegetable rice porridge with Israeli carp
Cyprinus carpio

Range level
Symbol'
-1.41 -1 0 1 1.41
X 0.48 0.60 0.90 1.20 132
X 0.54 0.62 0.82 1.02 1.10

'X,, A/(B+C). X, B/C. A, Israeli carp paste; B, Rice (glutious
rice:nonglutious rice=6:4). C, Vegetable (carrot:zucchini=1:1).
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WA REslstol Fol ofiE AR 1175 Rag ez A
2:3F the Aol A5} cHTable 2).

Fol o= Alxw ASE 93 IHEAS A
= Ao R AL o HAAIRLOZ AFEsto] UEh it 3F
of opxj&2] ulighH] 2235 913t TEM s HE(Y), A=
(Y), oha|=Ak Aa(Y) B 4] 7| 2=(Y)= sh3laL, o]
9 HlolH &= AHREAS PRt AHR= -85kt g, 3
of ofAf5:o] ujetn] 2[Asto]| ek A F | oS 9 =l
MINITAB F-A| = 2 13 (MINITAB Ver. 18; MINITAB, State
College, PA, USA)Z o]-&-5to] AAlsH3H &, SAAE
of et sHA = F3slete] Ao g A 23 AR 11
Mol A A Edle sy S5H A4 1He]
Aol wet AA = ¥R S AA 9 A A AaE
Ed|2 2d(model), 12} (linear), 22}3(quadratic), w2}
(cross-product) @ A3t Aol (lack of fit) 2}2+e] -2l
(P-value) F-75 2QIsk3laL, o5 Aupghol| thste] 2F4 o
2 AAATR)E Felsto] 24 2705 A= E3, ©f
£ 2AR st SN 9 S5 A 2y o A
WS 223} =5 o] §-5to] F&Hao] gt Z42ho Hagh
(target value)2- 474 5ko] 2161311, 2 1ol A 4hEH F
B 4k(coded value)e gHitsto] -2 AA ¢k (actual value)ys &
= S| HAAE AL, A 81o] 29hd& kst ich

Jjm TAISE

E34e} E4 w4 710 BAS ekl e 919 3
AN AplA] =2 S YA Arkl A, 1318, 27}

i

A waake] 712 7+ MAPLE software (MAPLE Ver. 12;
Maple Soft, Waterloo, Canada)®]| t 435}o] A4 3% 18
=2 veho], 1) m 8 pAeks A1e thga} ).

3 3 2 3
Y=,302 ﬂi‘)(i+zﬂii)(i2+z 2 ﬂl})(l)(}
i=1 i=1

i=1 j=i+1

2
N
>
i
:

FTHUS, f= A4 B, B, A= SAAS X, X
ofc}. st 247} AL 9Jet gl opi %] Al
= MINTAB E-A| 222 13 9] response optimizer
FolRom, FAHC R 4% 2 2o wet A
B3] 24T Souolo] NS Fof 245 B4

A5 ch(Bezerra et al., 2008).

o
o Mk
&

Ju

ol

W ol X

fE 2 BNOrr
juie)
filo

=¥
1o
=
o

1}l
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o] ofAl|&2] M= A YE=E 2F 500 g F 3 o 3
A=A (DVEELVTIO; Brookfield Inc., MA, USA)E o]&
Sko] A|RE 20£2°CollA] 12 1pm, 287 Z75to] Hatghe
2 YEhy ol
daAs

o] opAfl%9] &= A5 40 mm X 0] 20 mm2| £-7]9]
0] 15 mm7HA] F4% F A5 20 mm ¢ TEHE 0]85
o AE4E 600 mm/sec, FE]O]—AA 5 mmE ZA5FS Lt o]
o, A|5 259 AL 20+2°Co 240 & 3Tt

HFH o R A= olF 54 oA 103] 4% o3 2
gk d A4S AlQlg YA 839 7k Hdtgh o= UE
W3l

Table 2. Central composite rotatable design of independent variables and response of vegetable rice porridge with Israeli carp Cyprinus

carpio prepared under the different conditions

. Independent’ Blending rate? (%, v/v) Dependent variable®

Coefficients assessed by Run no.

X X A B C Y Y, Y Y

1 060  0.62 375 239 386 14067 3330 1536 55

Fractional 2 120  0.62 545 174  28.1 8,006 3,049 2248 53

factorial design

(4 points) 3 060  1.02 375 316 309 24590 1985 1084 54

. SR 120 102 545 230 225 12783 1519 1590 60

5 048  0.82 322 305 372 18350 2154 1098 52

Star points 6 132 0.82 570 194 236 7,600 1,790 1925 5.3

(4 points) 7 090 0.54 474 184 342 13567 3,890 1904 56

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8 .09 110 474 276 250 20908 2252 1490 62

_ 9 090 0.82 474 237 289 21,067 1783 1852 65

geg;ﬁ'tsf’)o'”ts 10 090 082 474 237 289 21417 1752 1924 64

11 090 0.82 474 237 289 20817 1898 1864 6.5

'X, A/(B+C). X, B/C.?A, Israeli carp paste; B, Rice (glutious rice:nonglutious rice=6:4); C, Vegetable (carrot:zucchini=1:1). Y, Viscosity
(mPas); Y,, Hardness (N/m?); Y,, Amino acid nitrogen (mg/100 g); Y,, Overall acceptance (score).
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ofu] At A= KFN (2000)0ll4 dget 544 ‘ﬂ(for-
mol#) 0.2 Z45tgIck. Z, AAe AL nhE g2
of S 45 mLE 7staL, wRtsto] - ASIAIZ] T2 o A
(No. 2 Advantec; Toyo Roshi Kaisha Ltd, Tokyo, Japan)= |
ek Zie] g4 25 mLE st¢let. o5 0.1 N NaOH &5 At
45k0] pH 8.52 24351 aL, o]oA o719 35% formalde-
hyde -§-2(0.1 N NaOH &% Al-8-51] pH 8.52 =45 &
o) 20 mLE 7}3F t}3 0.1 N NaOH 8-} © 2 pH 8.57} & uj
7HA] A 7gsted, o] & BT ofu|icAt A4 S Al

M d=

WA A= HA 10 g& FYZ F2(50 mL conical tube;
SPL Life Science Co. Ltd., Pocheon, Korea)o] €17, o]7]¢]
WA 7Z3=7](Odor concentration meter, XP-329R; New Cos-
mos Electric Co. Ltd., Osaka, Japan)2] S ¥ o2,
WAZF =] A] oA wtebE S (parafilm) © 2 WU-5-5}3L batch
modes2 4319} AAsHSIck o) WA AL ke
£ 2a 218 740510 1 2ER Ul 2ick(Kang etal,
2014).

2z

nE
i

ZAHE = Chung and Toyomizu (1976)7} Ag3t "
of et A8 AMEE SAsIGTh &, A= AAl
chloroform:methanol2-2:1 (v/v)&E £33t M o0 7 -84 2+
HEAS 2531 oS o] & B3 A(UV/VIS Spectropho-
tometer, X-MA6100PC; Human Co. Ltd., China)2 2] 3=
430 nmof| A A 02 UEpi Sick
I'S(panel)oi| 2lgt HsE7t

ol ot TeH7H= a2 Pl ek HE(

Hag ol wat 7|3 22 ¢ Y3 (institutional review
board, IRB)ZHH QI7F i A-AE ¢1gh Ar-a-24 o9
% (GIRB-A22-Y-0023)& L zlsisteict. a7k 2

S 4 panel member 2421(20-30t]], HA} 1291, o4} 1221)S
A5 o WA, ub 9l 2274 T gt £33 7| RS Al
Al8FSITE 1) 3Fo] opxf=9 viek3-d 2| A5te] 749 9, i
A, B 2 A 2 1 SR 7| 2Tt of s ek A
S9MoR HEZ5HOoR ol YR AS 1H0 R, 2) g &
SEAe) 81 Afsiel 49 24U AT 9H0R HELS
o o Az

0]4=%)S SPSS &

100.0

89.6° 92.6
80.5¢
80.0 728

60.0
43,3~
40.0
20.0
0.0
90 120 150

Tmatment time (min)

Yield (%)

Fig. 1. Yield of Israeli carp Cyprinus carpio paste by heating time
in a retort (121°C). 'The different letters on the data indicate a sig-
nificant differences at P<0.05.

A3l 7] X|(SPSS for window, release 18)]] 3+ ANOVA test
£ o] g3to] EARLASH S Duncan?] T 914 A& A A8l
ey ik

J1=k

Z4 El. =

¥

OiZE &0 HOo|AE MZEZH Z|X3t

2 Aol A= ol 9] ortml ot Wk-Z Al Qg U x| H F
£ &-8517] flote] FolE G&G A 23t ok B2 E Yol
AL271eFskaL, o] 5w nhafjste] #o] A E(paste)= ‘?Pé
, Ol & oFA= 2] B & AME-SFaLA} SFQIT. JFo] H|o] A
xﬂZb']-Ez% 0 YEZEQ A 7FE(121°C, 30-150E UH
—5‘: (HA) A o] w2 oFo] Ho| AE S paa AR AT
13} Zhe}, 3fol o] YE2E Yo|A 7FEAIZl| T oS
& JﬂOIAEA FE2 719 A7bol| ket 3052 43.3%, 60
©72.8%, 90E-2- 80.5%, 12058 89.6%, 1505-2- 92.6%
"}EP'P, 7+ AlZko] AojAeE oA 08 FTtshs AR
LER §LOLH(P<0.05), 1204 7R A2t 150+ 7+EeE A 7F
O] % frolAdo] AR A AAUTHP>0.05). o] 2} o] F=}
o] 5-0] HE7} 7hE Ao AojdeE dolx]= A2 XA A|
2 285101 Q= S0 AR 5 Eehdlo] a7kt A7
AZbol| whel Aepe B o] ok & Z ko] e = el 9 8=+
of whet 71 F7to] v o &2 Ak of 22 A|7F F U A7 of
Fof o]z}t TetE I th(Kim et al., 2002; Kim and Kang, 2021).
o|e] Atz n|Fo] Hol G&G 2] gFoof thet 2|4 # =
ZE P AIZHS 12080 2 FehE Qi)

o] OFxH=C| MZ=E ¢let HigHIE ZXst

gro] ofx| % B u|&{FFo] Hlo]2E(A), H(RHA=6:4)
(B) 4 oFA(F o} &uk=1:1) (C)]9] #2815 $15}0] Table 1
ol Al At CCRDe]| wet X, 51 X & STHA = Foststo] -

mlm -lo{- > do
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24,140
Y, 11,391

1,358 L
-1.4

Fig. 2. Three dimensional response surface plots for material-
blending operation ptimization based on Y (viscosity, mPa‘s), Y,
(hardness, N/m?), Y, (amino acid-N, mg/100 g), and Y, (overall
acceptance, score). ' X, A/(B+C). >X, B/C. A, Israeli carp Cypri-
nus carpio paste; B, Rice (glutious rice: nonglutious rice=6:4); C,
vegetable (carrot:zucchini=1:1).

A& Al 23t 119- Al&TR9] FHHEF[HE(Y), B=(Y)), °oF
o)A AA(Y,) D $9E 7| B5(Y,)]E S4 3 A= Table
29} k. =yt FENSY] WS HuEs 52ow
MINITAB A 221388 0]83}¢] RSREG (response sur-
face analysis by least-squares regression)= A A| gt T2 54;
Rl gt 3%-0] =R 45 1ke] 715 Maple software
£ AMgSte] 247} 3kl e mAlskskgith S5l He
(Y= X2 2% code gko] -1.41014 -0.68% o] 5,2
7Foh= e UEideo] Zdighs yehliglen, 71 o] % 34
3] fadhs AFE YEPH AL, X 2] %$- code Lol -1.419
A 10602 o] 534E F71eke A3 ekl Hdigks
LFERH 1AL, T2 o] % A S| M7t QIgieh B=(Y)= X9 4
- code gfol -1.41004 +1.412 ol g v|u|stA| f4ast
© S UERRIAL, X 9] 4% code gho] -1.4104] 0.48=
ol s HA5| st HaghS UEhglen, T ol%
S7Fohs BES el obnlieAt Aa(Y)= X o] B
code gkol -1.41014 0.95% o] 585 G4 3] F7Ioto] 2|l
A7} Hglen, 11 o] fadhe FeE UEhSlLL, X0 4
% code Fro] -1.4100A4 +1.41 2 o] 5gTps st A
et glot. S92 715 5(Y)E X 9] %% code go] -1.419]
A 0.107H4] 54 3] S7Fsto] =] 7F = 1AL, 71 o] & A3
ks AFS VR, X0 A code Zho] -1.410] 4]
+0.36712] 43| S7Fsto] Zth 2|7k AL, T o] % 4t
© %2 UEhli 2ltk(Fig. 2).

S, gol of A= A= A] Fro] H|o] AE Bl o] whr} AR

AE 94
o] op|%0] B4 5-50] o] Holl FFe Fo] 2u7je] 7]

S/do] AskE|aL, of Al o] Ttk AR 9 e] 7|20 A

A5k S} Ae] 2l0] Bo] AulA7 oS FAR 9217}
ol o] 59| A7 H7to] 2|2 S}E oo gt o] & LRt 3k
of op|& 8] FLHHUF A= (V), B = (V)), obv| =it A4 (V)
W 54 7B (1,)] 24 Hshe of 1A Zafel Alg of
23} v|wate] AR} =, AEE 1,358-24.140 mPa-s
HE A= 1,5164,230 N/m?, ofu] At A 4= 72.0-216.4
mg/100 g 99| B FH4 71 2= 1-94 Hel2 skl
o] 59| FaghS dn|AY Aukel Al AlE2] 7|24 o] Hol
o W-8-5 Rarsto] =9 922,000 mPas&, 7 =2 75
2,000 N/m?&, opm] Ak 24 gkako] 74-9-200.0 mg/100 g, &
o4 715w o] - kel 9 o= A5t oleet d
ol A gFo] opx|=9] vtz ol tiet SRS 2ttt o]
o] EAIO] BHET 4 Gl BRMS0] H 2L o 5T 27
O &2 QrofAf gt 2702 A7k ths MINITAB 54 2=
IE 5ot 2 S8R9 HA 21 of|S]= Table 3
3} 20}, o] of 1% MR A1) SR, 2 X)o] gt B
FE gt FE(Y)9] A G2 F 5 gk (coded value)o] 7t
7} 0.04 9 1.040]3132, AAZH(uncoded value) o2 ZHASl=
785271091 9 0.830|91 01, ot o 3bH ghS M7l e= o
ABHE 70 5Fo] 50] AE(A)7} 47.64%, H(B)o] 23.75%
SBH(C)7} 28.61%0151F. Tof opE: Mz o] Eeuis:
(X, 2 X))ol thgt 3k et A (Y] A3 72
kol 217} -1.33 9 0.480]31 1L, o5 AAgt e &2 gtttk 7
9 2421055 W 0920]910.0, 95 3hE 1S M2 Al
SHe 79 gFo] o] AE(A)7} 35.48%, H(B)e] 30.91% 2 of
ZH(C)7F 33.60%0] 3}, gkl opfi = viRk2 7 o =HHP(X,
W X)of cfe BEZES TeiE ofulieAt AVl HAZES
5 5gF0] 717}0.00 T -0.930] 91T, 0} AAIgEO 2 BHAIBH=
735 217+ 0.90 2 0.630]%1 01, A3 3HH ghs eHteh= 7
& 5Fo] W0 AE(A)7} 47.37%, B(B)o] 20.34% 1 oA(C)7H
32.29%0] 9tk ol obH| Wz L] SLX, B X,)ol

o BEGS TR EUH 7| BE(Y)] Mg el

=

2}7}0.10 9 0.330] 9131, o] & AALO 2 SHAksl= 73 22t
0.93 2 0.890]%l.oH, st 7hS ghakehs 79 o] Fo]
AE(A)7} 48.19%, ZH(B)o] 24.40% L OF|(C)7} 27.41%0]
ek, flollAf g3t gFol oA =] wijek ol mheE YRS
55 BT S0l FE5hs Fol Hlo|AE, A Yl ofAf o] 55}
A X H X = Z42E0.01 2 0.2401810L, o] & AAIgt e =
SHARSE ZH2 7171 0.90 9 0.870] 910 H, oF 3 ol gh-s ghilst
L A9 gko] w|o] AE(A)7}47.37%, B(B)o] 24.49% 2 o)
(C)7}28.15%0]3ic}.

o5 A R AA[GFo] Ho]|AE 47.37%, & 24.49% U
oFAl} 28.15%]0llA Al 2% 3ol offFe] o SH FEHEMPE
Table 49} 2tk 2|2 2704 A2H o] ofAfj52] oS5
Z4&H4E HEol 4L 20,150 mPass, AE2] A< 2,002.9
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N/, opuieAb 24 oFake] 799- 193.1 mg/100 g 2 F3H4]

A¥o® AFE gt 2 o]F XA %
082 AA| AxH Fo] offFY] FTEHMP= el A
20,359.8+191.9 mPa's, A%=2] A< 2,015.0+9.6 N/m?, o}
u) Al A4 gheko] A2 188.1+4.9 mg/100 g, £33 7|5
T Af 6.5£0270]%tk ofF Fol offiF AlxE fIet
TR0 o Sghat AAIGE 7He] o482 A=A okt
(P>0.05). o]44e] Ayt njFo] Kol AAH vhgEHE-2
Fol oAl vigRA(SFo] Fo]AE, & W ofA|)2] XA 2] 1
=2 ghetE] Q)

A2 SE2 9t 50| OOl AT BY A5

2

Ao} oAI%0] AR §5S $lstelis BhEA AEE A5

=, WA 9 2o} Bissle] 4njR) 7| 5 Aske 2 9)
ok o] o3t Aol A 2 Aol A FheAe] AKEEEEA
2] 121°C, 2040 ¥I9], 55 k2ol uE apo] oA F,

value, 4=, A=, YAH = d =S Aru] 2 A9k= Table 5
of et 7Fg A 2] A 7hol| whE o] oAl Z9] F value (min)=
10.1-31.9 min, %=2] 4% 13,117-19,337 mPa's, 42| 4
©.1,482-2,393 N/m?, WA 7= 2] 7% 641.8-654.8 level, Z+
¥ = 9] 72.0.156-0.1760] )Tt

Al 5 A et 35-37°C #9119 2ol A 1097, 1e]aL
2ol A 187 WA F oS 8719 B gelE 4= ¢lal
a1, o]ojZl Alat WS Aol A Alke] Wso] ERR1E]A] o
AchEoTE mAA]). wheba], Fe] oFjE9] A FH Hold Fo
AL 55 A o2 AR M A E(FE GAE 222
121°C, 2040 H9], 58 H2)= A2a-6-2 gt nAE4
a7}t giokar datE] ik 7FE A 2] Agto] Hateka=g 3F
o] opx &0 = 7k A S B O 208 2 255 A
2]t 78, 308 2 358 A2 71 358 9 408 A2t 7ke] 7
T rol/dol P EA QSkIL(P>0.05), B=w Hashe B
S YERH Lo, 205 9 258 A, 302 E 35 At
Zholl -84 o] QI = A] AEUTHP>0.05). o152] A =7} 71

Table 3. Optimum material-blending condition predicted for preparation of vegetable rice porridge with Israeli carp Cyprinus carpio ob-

tained by MINITAB program

Dependent variables Value X/ X
Target 22,000 22,000
24,140 24,140
Y2 Coded 0.04 1.04
11,391 11,391
Actual 0.91 1,358 0.83 1,958
—1.41 0.0 1.4 -1.41 00 141
1 1
Target 2,000 4,230 — 2,000 4,230
Y, Coded -1.33 0.48
2,873 — 2,873
Actual 0.55 0.92
1,516 -
-1.41 00 141
Target 200.0 2964 — 200.0
Y, Coded 0.00 -0.93
144.2 4
Actual 0.90 0.63
72.0 =
=1.41
Target Max 6.5 Max
Y, Coded 0.10 0.33
3.9
Actual 0.93 0.89
113
Multiple response Coded 001 B S
optimization Actual 0.90 0.87

'X, A/(B+C); X, B/C.?Y, (viscosity, mPas), Y, (hardness, N/m?), Y, (amino acid-N, mg/100 g), Y, (overall acceptance, score).
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A2l Alzko] Aapete S7bshe A A Aio] B w1
Alzzog Zaf & polE o] BEE7| wwolet HetE
(Srikaeo and Sopade, 2010), 7FE A 2] A|7to] BufE= of
0| Arrt st A2 7Hd el ofsf YRS APE(TE
2 o aEho] AstE Sl7] wfzolet HekE ek 7hdA 2] Ak
o T o= WA E 9 AWM B AP Il &
oAl 2ol 7k IATHP>0.05). o] 2f o] opxj5:2] 7HA A 2
AIZHE WA= A = o] Hs7L vu)ek A2 R FF
of #|o] AE O] WA wo] Fmof ofsf 24, 314 Y npAF)
(masking)*g 3 FAlol B7] F7gol ofsto] PRI AAE 7]

o2t wetE gl eh(Lee et al., 1989).

7FaA 2] AIZHEI E2EA 2] 121°C, 2040+ 91, 52 7H4)

Table 4. Predicted and experimental viscosity, hardness, amino
acid nitrogen (amino acid-N) content and sensory overall accep-
tance of vegetable rice porridge with Israeli carp Cyprinus carpio
prepared under the optimum conditions

of] w2 o] oA =2] Bt A, WA, 227 9 F3hA 7] S
3t s AL A3k= Table 63} 2ok, 7FE & 2] A1) whE of
2] Uk 6.4-6.87 W], M2 6.6-7.07 M2, =5 1
T2t At 2ol 52 Al Zpo 7k QJIAE A Foka(P>0.05),
WA= 5.9-6.34 ®W9IE, 7FEAE 302714 /94 Zlo]7f
UASLH(P>0.05), 35+ E], 227 X T4 7| 2w 72t
5.8-7.0% W9l € 6.5-7.078 M=, F 5 BF 7FEA | A
2k 2587 A] 24 2tol 7} Gl O (P>0.05), 30:-5-E] <]
2%l Z}o] 7} Q174 = I cHP<0.05).

olfel HEEE 7tgxlol wE 3Fo] ofE9] F, value
(min)e}t Al T8 B4, 227, HAEA A E), M(EHE)
4 A5 HARR AR At 24 9] A 272 2580]91 4L, o]
O] F, values= 17.8+-0] Sitt.
o] Ofxff= 2| MZEE flot 218 S

ool Al Frg gl gFol ofAlES] Al RE % HH s> T}

St e gpo] o] AEL 912 Fole] ofrhulet L A7)
Shaz, A4 2 T4et G&G A 3ol Bl 2E akex]o] )

Dependent variables _ Data - T T YAEEER wAs}t Helg fJsto] 7FEA 2 (121°Col A

Predicted Experimental 1205), 24 2 ob43t ohe o] 2 10m]2] #(10 mesh sieve) =
Y (viscosity, mPa-s) 20,150°"  20,359.8+191.9° of }5to] A|Zzett. gFof opdf &L o] Ho| A E 18.0%, 715
Y, (hardness, N/m?) 2,002.9°  2,015.0£9.6° & 60.9%, A AR E(6:4)] 9.0%, oFH(FEof 2 H=1:1)
'Y, (amino acid-N, mg/100 g) 193.1° 188.1+4.9° 10.8%, "= &2 1.0%, &5 0.3%%E wigstaL, A+t 9 33}
Y, (overall acceptance, score) 6.42 6.510.2° = 9I5to] glE2ER 7FE A2 (121°Col| A 258)3t che Jy

'Difference letters on the data in the row indicate a significant dif-
ference at P>0.05.

sfo] A 2519,

Table 5. Comparison on F value, viscosity, hardness, and volatile odor intensity (VOI) of vegetable rice porridges with Israeli carp Cyprinus

carpio heated for different time in a retort (121°C)

Heating time(min)  Fvalue(min)

Viscosity (x1,000 mPa-s) Hardness (N/m?)

VOI (level) Browning(Absorbance)

13.840.9°

2,393x144¢

652.0+6.72 0.156+0.006°

19.3+0.5°

1,482+30° 654.8+5.72 0.176+0.009°

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

Table 6. Results on the sensory evaluation of vegetable rice porridge with Israeli carp Cyprinus carpio prepared under the optimum condi-

tions in this experiment and various commercial vegetable rice porridges

Sensory evaluation (score)

Rice porridge

Taste Color Odor Texture Overall acceptance
Prepared in this study Israeli carp 6.7+0.2 6.0+0.2° 5.4+0.32 6.4+0.1¢ 7.0£0.3°
B99 64:0.1° . 5.9£0.3% S70.1° .. 6.1£000 .. 6.7£02% .
. Mushroom 6.3+0.0° 5.6+0.12 5.6+0.12 6.1£0.2% 6.4+0.32
CommerCIaI .......... .............................................................................................................................................................
Paprika . 6.2:0.0° . 5.6:0.0° 56:00° .. 6.3+0.1% .. 65102 .
Abalone 6.410.1° 5.7+0.1%° 5.6+0.32 6.0£0.0° 6.740.2%

'Difference letters on the data in the column indicate a significant difference at P>0.05.
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Table 7. Results on the sensory evaluation of vegetable rice por-
ridges with Israeli carp Cyprinus carpio heated for different times
in a retort (121°C)

Heating Sensory evaluation (score)

time

(min) Taste  Color  Odor  Texture nggtr:rl]l ce
20 ... 0542057 662047 594017 58+05° 65:0.2°
25 ... 056203 70403 61202 62:027 662017
80 ... 0682020 68+02° 604017 66201 69:0.3°
35 ...058204° 67+05° 63203 66202 70402
40 6.6+0.5° 6.6+0.5° 6.3+0.2> 7.0£0.5° 7.0+0.2°

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

HMBHOR MAE S0 OFfZC Bs X

A o opEel sfdol i3t o, 4,
750} 28 P W7 ANE A %
%A%GZLWé\#Eﬂﬂ7<E%ﬂﬂﬁhﬁJZﬂgﬁ
aL5}o] A Ak Table 73k 2}, A of 0] 25 %
o] 6.2-6.47 9], A0] 5.6-5.9% 9], WAI7}5.6-5.7
9], 2217+0] 6.0-6.34 M| 2 23A 7| S L7} 6.4-6.7
) 9]0] 9T}, o] of|Z:0] s HH-S ulo] 6.7, 4o] 6.0
A, WA 547, 24700] 647, FRE 71587} T0H O,
A2k ORI, WAL, The)7h 8l A} e HobE Ht
% AE) 452] A FRol WAglo] A nof vigho
gro] A% 9531 1(P<0.05), WA2] - 2pol7} glote.
(P>0.05), M2] 79 Tz 17} A\ Bk, 247k0] 74 wpe)zt
W7 AF, R 7|5 E0] A 92 W7t AET} AR 7

7H A 2l 9 2ol L P0.05), Lot 474

ol
Fihs B oA 2ol 7t AUATHP<0.05). o e] B2 &
Zgel et ﬁﬁi n| o] Kol o] o2 AH|AE R
58 e o gleee = E U

Al AL

1 Q7L ol A3l 2| Yol 2J3to] 5
o BAFE R,
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