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A Study on the Quality Characteristics of Fish Cakes Containing Rice Flour
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Abstract

To encourage rice consumption, this study investigated the quality characteristics of fish cakes containing four
different amounts (0%: control, 50%, 75%, 100%) of rice flour. The moisture and pH of fish cake dough and fat
contents, color values, folding score, texture profiles and consumer acceptability of fried fish cakes containing rice
flour were measured. There were no significant difference on moisture and pH of fish cake dough containing rice
flour. There was significant decrease in terms of fat contents, folding score of the fish cakes with increasing rice
flour(p<.05). While a and b values were increased, L value decreased significantly, as the ratio of rice flour
increased(p<.05). Hardness, cohesiveness, gumminess and chewiness of fish cakes with rice flour decreased significantly
(p<.05), but no significant difference in springiness. There were no significant differences in overall acceptance,
appearance, flavor, color and taste between the control group and treatment groups(p<.05). Texture was decreased
significantly as the rice flour increased(p<.05). This study suggests that adding fifty percent rice flour to fish cakes
could be a good way to increasing rice flour without decreasing texture acceptability.
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Netherlands)E ©]83te] 150CollA 5 B3k 12+ 7

S 3kork 1AF FHA F ol5S Aolx 23 £ 18
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| Defrosting( - 5~ - 2T} |
|

| First Grinding(60 sec, -02-05T) |
| Adding salt

| Second Grinding( 30 sec) |
| Adding rice flour,

[ Third Grinding( 30 sec, 1~8%7) |
)

[ Shaping |
)

[ Fist Frying( 150C 5 min} |
4

| Second Frying( 1807 , 2 min) |

i
| Cooling(_ 30 min) |

corn starch, water, sugar

[Figure 1] Preparation procedure for fish cake

2) o} whze

o5 W] i L vs A7 1 g¥s FHsto
FEZA7)(MB45, Ohaus, Swiss)E o]g3te] 33] vk
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Homogenizer(Pro-media SH-IIM, Elmex Limited,
0T 283t 2 24 HHS Arg & ek 30
(Table 1) Formula for the manufacturing fish cakes containing rice flour
. Sample
Material(g) Control” R-507 R-757 R-1007
Surimi 100.00 100.00 100.00 100.00
Rice flour 0.00 23.50 35.26 47.00
Corn starch 47.00 23.50 11.74 0.00
Water 7.00 7.00 7.00 7.00
Salt 3.00 3.00 3.00 3.00
Sugar 6.00 6.00 6.00 6.00
Total 163.00 163.00 163.00 163.00

YControl: Fish cakes containing 0 % rice flour
PR-50: Fish cakes containing 50% rice flour
»R-75: Fish cakes containing 75% rice flour
“R-100: Fish cakes containing 100% rice flour
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(Hunter-Lab Chroma CR-300, Konica minolta Co.,
Japan)Z L#k(Lightness), agl(+redness/+greeness) % b
Z(+yellowness/-blueness)S z}zt 5 3] =319t} o]

(Table 2) Assessment of criteria of folding score

ul BAE FFagle] ke Lgke 96.9, aghe +0.24,

bt +1.97 o]t
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Stable micro
(hardness),

72 (gumminess),

A7F =4S texture analyzer(TX-XT2i,
std, UK)E olgslo]
B X(springiness), -3-74d(cohesiveness),
23] A(chewiness)S =733 o,
of W Az olze] == Zol, Wel, ol 717t
1.5 cm x 1.5 ecm x 1.5 em 7} H=E A3 & 3 3
wHE =251y, B ZAE U <Table 3>3} 7t}

system Ax

Valuation standards Score
Fish cakes did not have any crack when it was folded four times 5
Fish cakes did not have any crack when it was folded twice 4
Fish cakes did have below 1/2 crack when it was folded twice 3
Fish cakes did have crack on the whole when it was folded twice 2
Fish cakes cracked into two pieces when it was folded twice 1

(Table 3) Measurement conditions of texture analyzer

Items Conditions
Option T. P. A
Pre test speed 2.0 mm/s
Test speed 5.0 mm/s
Post test speed 5.0 mm/s
Distance 12 mm(80% strain)
Trigger type Auto 20 g
Accessory 50 mm cylinder probe

Sample size

I5 mm x 15 mm X 15 mm
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F2H(Cho & Kim, 2011), v} Z(Kim & Byun, 2009),
W= BakShin ef al, 2009), T7-7]AF $2(Shin et al.,
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&8 ato] T i F2E QPESIAA sEHA W
A& YeEPA = o5 AHg Fiqhde 70~
80%= 4#EA] AUtHKim et al., 2007). £ 7ol M= o
5o Fghdo] 70% olet= ofFAlz Al -5 o 37t
gl & A7) ofFe] FHEE Folet ERo] 2 ZleR
Als Fch

2. 042 BiEO| pH

Ao|& vh=o| pHE Z7g3 AP <Table 5>9F 9%
o} 2T, 50%, 75%, 100% 2] pH7} 22} 7.20, 7.06,
7.04, 7.05% Yelyit). AT 7lole 197 2kol7l I
Ov} o]F TEL TR foFoR ve FXE B
AcHp<0.05).

i} oehe FEE Ayl oJE(Park ef al, 2004)]
T HiloAMe o 2R kel 718E pHYt
vtolz] 2 odtel fARE A7 YeRgich ghH v 2
4 A7} o] E(Kim & Byun, 2009)2] ZH-$= A7tk wh
£ pHe 2 Aot gle Aoz vehirt

171F9] pH7} wh el 572l pH 5.5 o)do] =
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gt pH7} 8 o dellx= Ao} -2 oFst Alo|, pH 6 ©]

ol FAA7] A2 Ao] =n ofFo g A I

(Table 4) Moisture contents of fish cake dough containing rice flour

Sample

Control”
63.07+3.68"%)

Moisture
contents(%)

R-507
61.55+0.85

R-100"
59.78+5.95

R-75V
61.11£1.09

Each value is expressed as mean + standard deviation.

YControl: Fish cakes containing 0 % rice flour

?R-50: Fish cakes containing 50% rice flour

’R-75: Fish cakes containing 75% rice flour

“R-100: Fish cakes containing 100% rice flour
*NS: Not significant
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(Kim et al, 2007). £ 7] thz7+o] pH 7.20 <1 Aol
H3)l, &S 71k o]&F2] pHE 7.04~7.06 02 A7+
717 oFe] F2e SAA FFL2 MR AeE AR
==y

3. 0159 =

A7VE A7} AT =AY SRS A% A9 ti=,
50%, 75%, 100%o] 247} 23.60%, 21.45%, 19.20%,
13.05%= JeRJTI<Table 6> hZ77 50%, 50%
I} 75% 7roll= S-o)zo) ;‘(}o].‘: o} Aol A
7ol T7VErE A e foHog GelAE

e 1 E}(p<0 05). 53], 7% di2l A7 100%=
Azt of5-2 izl Hisf oF 10.55% 7HF sk 2
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Lee(2001)= 27127} 7HE 57771 Algkse 54
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Shih¢} Daigle(1999)2 27} ¥i=ro] WL Hh=wol| Hla]

(Table 5) pH of fish cake dough containing rice flour
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4. 020l Mg

A7V 27} ol&e] Mwg S4% HIR= <Table 7>
AABHATE Lake thz, 50%, 75%, 100%-o] zkzt
73.20, 72.18, 69.39, 59.53 & yehgt). thxTw} 50%
T, 50% 7 75% - Tholls oAl Aol EAIEHA] ¢
ghort Arlge] Shifo] SUIETE FolHos sopx=
e BIAHp<0.05). aghe =, 50%, 75%, 100%

Sample

Control”

pH 7.20+0.03"

R-50"
7.06+0.08°

R-75 R-100"
7.04+0.02° 7.05+0.02°

Each value is expressed as mean + standard deviation.
"Control: Fish cakes containing 0 % rice flour

YR-50: Fish cakes containing 50% rice flour

YR-75: Fish cakes containing 75% rice flour

“R-100: Fish cakes containing 100% rice flour

*Different letters mean significantly differences among groups at p<0.05 levels by Duncan's multiple range tests.

(Table 6) Fat contents of fish cakes containing rice flour

Sample

Control"

Fat contents(%) 23.60+2.75%

R-50"
21.45+2.05%

R-100"
13.05+£2.25¢

R-75"
19.20+0.50°

Each value is expressed as mean + standard deviation.
Control: Fish cakes containing 0 % rice flour

YR-50: Fish cakes containing 50% rice flour

R-75: Fish cakes containing 75% rice flour

“R-100: Fish cakes containing 100% rice flour

*Different letters mean significantly differences among groups at p<0.05 levels by Duncan's multiple range tests.
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(Table 7) Color value of fish cakes containing rice flour

Control" R-50”
L 73.20+2.64" 72.18+1.90"
a 0.06+0.41° 0.63+0.55°
b 19.75+1.02¢ 19.98+1.90°

Sample
R-75" R-100"
69.39+2.09° 59.53+1.97°
3.58+0.53" 9.89+0.96°
25.00+1.05° 28.66+0.43"

Each value is expressed as mean =+ standard deviation.

L: lightness a: +redness/-greenness b: +yellowness/-blueness

Control: Fish cakes containing 0 % rice flour
?R-50: Fish cakes containing 50% rice flour
YR-75: Fish cakes containing 75% rice flour
“R-100: Fish cakes containing 100% rice flour

*Different letters mean significantly differences among groups at p<0.05 levels by Duncan's multiple range tests.

o] Z+7} 0.06, 0.63, 3.58, 9.89=2 thzr#} 50 % 7F
o= fFold3l Aole gldlevt Ak Hriere] Sk
TE FoHoR FolRe B3-S HAtHp<0.05). bit=
atk ¥ FARE AES YERATh tiZ2, 50%, 75%, 100%
o] Zk2F 19.75, 19.98, 25.00, 28.66 o2 LRt
Ew 50% grell= frelAQl Aol gldlont A7bE
H7FFo] T71ETE froldog oAy A e
tHp<0.05).

Tz Yo WAl BekKoo er al., 2001), 2 =t}
A(Kim et al., 2003), ¥} F=5 (Park ef al., 2004), T+
712} E2k(Shin et al., 2008), ¥E-2 Fuk(Shin er al,
2009), v} B2H(Kim & Byun, 2009) o}&o] #ak o1
AME B A7 b ABES 1otk gk Ex] 37KH(Bae
et al., 2007; Bae & Lee, 2007) oj&-2] HA9+= 7=
o] T7FETE Lkt bare 1A a2 78IS

o nFgo] Bk M7} oE(Jang et al, 2010)4 = 3

7ol 7V Lokt aghe 1ash bt S715he
S Bojow ¢39) Fuk(Shin, 2007), %<l 2KShin
& Park, 2005) 37} ofF-2 FH7hHEe] §Ho] moldE
Lk, agh, bgt =7 7hasieict.

B AT Fdete] of5S FAxe g el
W H7REe] Fheko] F7FE Lito] fofFos uh
= AFE Bt olF oFY H4 T 1L 2R
%] FAES] rEe] vy G2, BAF &
o] A3z} wh-g-o] Uojupa] Lgko] Wolx= Ao = A}
F¥tHBae & Lee, 2007).
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5 0159 Bk

ofo 2 T FANT @EdS 57 Arle Sl
A AZANN) F2 olgula g vl Hy) ofmo)
HAIAAE 2XE A3} <Table 8>3} 2t} 2T, 50%,

(Table 8) Folding score of fish cakes containing rice flour

Sample

Control”

Folding score 5.0040.00%

R-50"
4.33+0.58™

R-100"
4.00+0.00°

R-75"
4.67+0.58™

Each value is expressed as mean + standard deviation.
UControl: Fish cakes containing 0 % rice flour

?R-50: Fish cakes containing 50% rice flour

»R-75: Fish cakes containing 75% rice flour

“R-100: Fish cakes containing 100% rice flour

Different letters mean significantly differences among groups at p<0.05 levels by Duncan's multiple range tests.
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75%, 100%-0] 2zt 57, 4.334, 4.674, 400808 &
7HRe] H7heRe] S7VETE ApAte] Hae frelHe
2 golAe A UERItHp<0.05).

T 8ol BakShin & Park, 2005), a15o]
(Jang et al., 2010), 7712} 22 (Shin et al., 2008), I
Fuk(Shin, 2007), WE2] 2ak(Shin ef al, 2009) H7}o]
5 #4 dFrelxs Hrkeol of&Fe] AAAE A o
e 7IAA UL Barskrt.

of&Felx] o] H3he ojfe] S-S sEFHA B
< BAE 9 ke o= deXtHKim e al,
2007). weba] £ AFtelrs AR H7EE Qle) He]
Shgo] oA offFe] whelo] THAg Zlo 7 Alg ¥t

A7VE A7} of&Fe] 223 74 Ad= <Table 9>9}
2. Are gFxE, 50%, 75%, 100%7o| Zkz+
19441.11 g, 8732.70 g, 10817.78 g, 7179.71 go & 2=
T o] ATFRR X = vlgo] 5575 Ax #%
ToHoz volxl= AdS HtHp<0.05). Levh
T71A4F B2 (Shin et al. 2008), WME-= FH(Shin ef al
2009), 212} E2K(Shin, 2007), €x] E¥(Bae & Lee,
2007), v} E2H(Kim & Byun, 2009) 37} o]&-9] H¢+=
HA7Heo] olFe] AEPFE 7AA| &2 Ao F Bl
ot sk, WX H7WBae et al., 2007), ¥ EH(Shin
& Park, 2005), g o] E(Jang et al., 2010) 37} o
5 el ostA 7R ool TS Aert 9

Mo

Hog molA= Aoz Yt

SR A =T, 50%, 75%, 100%-o] Zz}
0.60%, 0.54%, 0.45%, 0.43%= 277} 50%, 75%-7}
100% Froll= f-2)4 zpoli= EAIEHA] ko), iz
I} 50%0] 75% 7 100% B} fojdom o
A& YERITHp<0.05). %3] #(Shin & Park, 2005),
712} #2K(Shin ef al, 2008) A7} o1& o] ¢ E AT
Ao} fAlgt 2as vERich 2efv A9 2 (Shin,
2007), ME& Fuk(Shin ef al, 2009), v} FHKim &
Byun, 2009) 37} ol&59] 4 H7Hs Sl upE fo
ol zfoli= EASHA] &3kt

AL =T, 50%, 75%, 100%T-0] 242t 11773.56
g, 4652.05 g, 4819.92 g, 2909.02 g o2 AHAT 7+ §-2]
A Aol EAEHA ko, tixzate] AdTEY 9
HoR Ee FAE HIHp<0.05). ol2d Avk= 9
Bak(Shin, 2007) 2 714} 52KShin e al. 2008) F7}
AFME 2 FS veployt 1Yol i (Jang
et al,, 2010) o}5-2 2 Az} AutE AyE 1t

AL 2T, 50%, 75%, 100%7-0] 22} 8894.21
g, 3442.04 g, 3330.95 g, 1887.45 go & AT SABH
AT el Fo3 2ol fiRloy o] AdT
Ho} fojFog #e FAE YERITHp<0.05). 150
B 7h ol5(Jang et al., 2010) Aol Aol
E2 FAE e & d7Aadel ohite 4
= Bolon, Wiy B S o]5(Shin et al., 2009)
AT e H7HEe] el e f903 Aol gl

gL o bl fo ARl Apol7} EANSHA] ettt o]

)
};_)d
f
o

(Table 9) Texture profiles of fish cakes containing rice flour

. Sample
Properties Control” R-50” R-75” R-100"
Hardness(g) 19441.1143928.64™ 8732.70+£7574.03°  10817.78+1582.11°  7179.71+6210.01°
Cohesiveness(%) 0.60+0.04" 0.54+0.05" 0.45+0.03" 0.43+0.04°
Gumminess(g) 11773.56+2792.75" 4652.05+4135.91° 4819.92+407.62° 2909.02+2515.94°
Chewiness(g) 8894.21+2280.89" 3442.04+3013.35 3330.95+541.82 1887.45+1654.63"
Springiness(%) 0.75+0.05" 0.76:0.04 0.69+0.06 0.69+0.09

Each value is expressed as mean + standard deviation.
YControl: Fish cakes containing 0 % rice flour

?R-50: Fish cakes containing 50% rice flour

*R-75: Fish cakes containing 75% rice flour

“R-100: Fish cakes containing 100% rice flour

*Different letters mean significantly differences among groups at p<0.05 levels by Duncan's multiple range tests.
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2|5t Z3ke Wl BukShin & Park, 2005), 7-7]x} 22
(Shin et al,, 2008), $1% E2(Shin, 2007), 7} EZH(Kim
& Byun, 2009), 113=§0o] 2k(Jang et al., 2010) A7}
oS oM = Vel b, BB B Yy oJ5(Shin
et al., 2009)° = o] APTHT; foldog =&
FAE YERAT

Kwon 5(1985)¢] A7t thekst 7 dse] =
gdejate] o]F0] ofFe] At nA|= 2
I B Ago] FRFe} Ak B5F ojFe] Hte] &
S mAE Ae® Yehdt

7. 0159 7|2 HAt

A7NF 37} o9l 713w FAAE AAlg H} <Table
10>} 29get. ZRHARl 75w, o, 3, gholA= dix
T AR Tkl F-oJH9] Aol EAlEHA] kot A
7o Uz, 50%, 75%, 100%to] ZHzh 533, 5.11,
4.35, 428502 WL FrFo] 715t wet f-94
o= Fradhs AFS Bthp<0.05). ol of&dl A7}
T2 Hrlet A9 FE U] 50%2 H7Fhs Ao| o&-e]
Akl Uigt 7|3 =E HojxmelR| koA Ayl g
TS =Y £ JE Wetolg) AlgHrh

B 7} olE(Bae et al., 2007) A7-¢] 73 HxtelA
tzwro] Aol vs) =& A4S Ak vkl 7]
Fob A gA] thzto] AETEY e HeE o

o]
o

Tz} oAl A7) o]E(Koo et al., 2001)e] 73

d

27} AR Tl frold Aok EARIA egkor], Ea
47} o}=(Son et al, 2003) A7 <A AelA] F7}
Bo] o] FNI5FH FolH o Folxlort oA
Pzl

o] F7185% F15ET} B,

AR 7} of% Al Al ofRe] Wk Al HA0
= 2 e VAR gk Ao ge] ] £71€ ¢
o WhEE ojme] 2 g2E olgshs AL nEd @

o) 28] £ 2] el olZe] 3 A7 F 8

o] AE-E 0%, 50%, 75%, 100% A7}+F= thAlsle] F
Hol%e AZBIAL o) WEe] FRe pH 3 ofze)
AN S, A, AR, AEA 2 AR S
go) T W} ol B4S zAs e

slme] % Qlzel AR MR A o} ulFe)
SRare daps AUE Aold feldel Aol 1
oA Gkt o= wkEe] pHi TIEE 50% 75%
100%o] 22+ 7.20, 7.06, 7.04, 7.05 & thZFTo] A
ol ulal frelH oz B e ofme] 2

(Table 10) Consumer acceptability of fish cakes containing rice flour

Sample
Control” R-50” R-75" R-100"
Overall accepability” 5.3542.19™° 5.24+1.80 5.3142.04 5.39+1.74
Appearance 5.59+1.99™ 5.74+1.77 541+1.75 5.70+1.55
Flavor 5.5442 42" 5.28+2.08 5.50+2.00 5.48+2.07
Taste 54142.20" 5.0242.09 4.9142.46 5.2442.17
Texture 5.33+2.04° 5.1142.15% 4.35+2.40° 4284225

Each value is expressed as mean + standard deviation.
Control: Fish cakes containing 0 % rice flour

YR-50: Fish cakes containing 50% rice flour

R-75: Fish cakes containing 75% rice flour

“R-100: Fish cakes containing 100% rice flour

*)Consumer acceptability test was conducted by 54 panelists using 9-point hedonic scaling method (1 point: dislike

extremely, 9 points: like extremely)

Different letters mean significantly differences among groups at p<0.05 levels by Duncan's multiple range tests.
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o gz, 50%, 75%, 100%o] 77k 23.60%,
21.45%, 19.20%, 13.05%= A7H5 ko] Boldo]
meh fojH e fashs A% Halrh Ao Wt
A Lgke A7igol S71des folHos faskglon,
agtt bk W7hFo] S7KFE frold e 718kl
offe] fFddat @ dE vehlis AXpAbelM = tix
T 53 o R SO AR ATkl SR
of w} v s ek gk oA Arigel Sk
FE BE S, A4, el A el AT

Ut} e £AE Uehiglont dedel A9 vamst

A 1holl frolHel Aol EATA esieh. 715 7
A} 2

AZre Aske Al N)EE, o, ¥ ge
Pl AFE bl fro)4 Aol ZAIBA esleh. w
S NS 0% AR A ofsel A o
ke st gelds A7 dig Flswel fold
Q) e VA W ol At by & Aow Aw

FA0): W, olm, 4 54
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