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Quality Characteristics of Fish Cake made with Saury (Cololabis saira) Fishmeat
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ABSTRACT

The purpose of this study was to investigate the overall preference of saury fish cake made. To reduce off flavor of saury
and improve sensory properties of saury fish cake, different types of spices (ginger, garlic, basil and rosemary) and different
types of vegetables (onion, carrot, paprica, cabbage and hot pepper) were added, after which sensory properties were evaluated.
The results of preference test showed that ginger, rosemary, and onion scored the highest in terms of taste, and overall
preference. Moisture, hardness and gumminess of saury fish cake with vegetables was reduced but increased during storage.
On the other hand, cohesiveness and resilience were reduced. Finally, ginger and rosemary showed the lowest off flavor taste.
Saury fish cake made with onion and hot pepper scored the highest in the preference test.
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Table 1. Formulas of fish meat paste and fish cake

b}
Ingredients of Sample
fish meat paste P1 P2 P3 P4 P5
Saury meat (%) 50 55 60 65 70
Sweet potato 25 20 15 10 5

starch (%)

Water 5%, salt 0.5%, sugar 6%,
egg white foam 13%, polyphosphate 0.5%

2)
Ingredients of Sample

fish cake CON

GaRo GaBa GiRo GiBa

Garlic 0 2 2 0 0
Ginger 0 0 0 2 2
Rosemary 0 1 0 1 0
Basil 0 0 1 0 1
Fish meat paste 85 82 82 82 82

Sweet potato starch 15%

Ingredients of Sample”
fish cake  CON1 CON2 Onion Carrot Paprika Cabbage

Water 0 10 0 0 0 0
Vegetables 0 0 10 10 10 10
Hot pepper 0 2 2 2 2 2
Ginger 0 2 2 2 2 2
Rosemary 0 1 1 1 1 1
Fish meat paste 0 70 70 70 70 70

Sweet potato

starch 0 15 15 15 15 15

Total 0 100 100 100 100 100

CON : Saury fish cake without spices and herbs.

CONI1 : Purchased fish cake in the market.
CON2 : Saury fish cake added without vegetable.
D Sample : Saury fish cake added with different levels of

sweet potato starch.
? Sample : Saury fish cake added with different spices and herbs.
» Sample : Saury fish cake added with different vegetables.
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Table 2. Condition of texture profile analysis for saury
fish cakes added with different vegetables

Mode Measure force in compression
Pre-test speed 3.0 (mm/s)
Test speed 2.0 (mm/s)
Post-test speed 2.0 (mm/s)
Distance 5.0 (mm)
Time 2.0 (sec)
Trigger force 4.0 (g)
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Table 3. Results of sensory evaluation for preference test of saury fish cakes added with starch

Sample” Appearance Flavor Taste Texture Overall preference
Pl 4.38+1.197% 4.13+1.25 3.38+1.30° 3.75+1.58"™ 3.63+1.06
P2 5.38+1.06™ 4.63+1.19 4.50+1.31%® 4.75+0.71% 4.50+1.20®
P3 5.75+0.71 5.00+0.76 5.63+1.06" 5.50+1.07 5.75+0.89"
P4 4.75+1 49% 3.88+1.25 3.38+1.51° 3.00+1.85% 3.25+1.58"
P5 4.00+2.00° 3.75%1.58 3.25+1.49° 2.13+1.13¢ 2.50+1.60¢
F-value 2217 1.46N9 4.69™ 8.19™ 742"

Y P1~P5: Saury fish cake made with 50~70% of fish meat and 25~5% of sweet potato starch.

? Means=S.D., * p<0.05, ™ p<0.01, ™" p<0.001.
» NS : not significant.

274 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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Table 4. Results of sensory evaluation for preference test of saury fish cakes added with different spices and herbs

Sample” Appearance Flavor Taste Texture Overall Preference
CON 2.43+1.68%F 2.70£1.37° 2.73+1.55° 3.70+1.26° 2.13+1.55°
GaRo 4.67+0.88° 4.83+1.21° 5.20+1.22° 4.83+1.12° 5.13+1.31°
GaBa 4.87+1.14% 5.17+1.15° 5.47+0.97° 4.97+0.72% 5.304+1.09%
GiRo 5.23+1.10™ 5.07+1.76° 5.60+1.52° 5.03+0.77* 5.90+0.22°
GiBa 5.50+1.17° 4.87+1.36° 5.53+1.20" 5.43+0.77 5.40+1.07%

F-value 29.97" 16.62"" 26.217 13.98™ 42.90™

D CON: Sauary fish cake without spices and herbs.
GaRo: Sauary fish cake with garlic and rosemary.
GaBa: Sauary fish cake with garlic and barsil.
GiRo: Sauary fish cake with ginger and rosemary.
GiBa: Sauary fish cake with ginger and barsil.

D Means+S.D., ™ p<0.001.

#7¢ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's

multiple range test.
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Table 5. Results of sensory evaluation for difference test of saury fish cakes added with different spices and herbs

Sample” Fish odor Herb flavor Roasted taste Savory taste
CON 4.27+1.67%° 2.07+1.11¢ 3.90+1.30° 3.57+1.61°
GaRo 3.97+1.38" 4.20£1.35° 3.83+1.26° 4.33+1.45"
GaBa 4.13+1.48 3.47+1.28° 4.50+1.48" 4.80+1.22°
GiRo 1.50£0.63¢ 6.60+0.50° 4.93+1.70° 5.03+1.61°
GiBa 2.43+0.82° 3.73+1.23% 430+£1.29® 3.97+1.33°
F-value 28.74™ 63.28"™ 3.06" 5.10™

D Refer to the legend in Table 4.
D Means£S.D., © p<0.05, ™" p<0.001.
274 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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Table 6. Results of sensory evaluation for preference test of saury fish cakes added with different vegetables

Sample” Appearance Flavor Taste Texture Overall Preference
CON1 5.32+0.63%° 4.96+0.61° 4.68+1.03™ 5.36+1.04° 5.08+0.95°
CON2 3.20+0.96° 3.43+1.19° 3.20+1.21° 3.43+1.38" 2.86+1.33°
Onion 4.48+0.59° 4.40+0.96° 4.88+0.83° 4.56+0.77° 5.24+0.44°
Carrot 436+1.15° 3.84+0.90° 3.96+0.61° 4.1240.83" 3.88+0.6°
Paprica 3.6+£1.04° 3.96+0.98" 4.16+1.11% 4.08+0.95° 3.72+1.02°

Cabbage 3.24+1.09° 3.92:+0.96™ 4.04+1.24° 4.28+0.84° 3.68+0.90°

F-value 19.04™ 6.95"" 431" 8.73™" 22.52"™

Y CONI: Purchased fish cake in the market.
CON2: Saury fish cake added without vegetable.
Onion: Sauary fish cake added with onion.
Carrot: Sauary fish cake added with carrot.
Paprica: Sauary fish cake added with paprica.
Cabbage: Sauary fish cake added with cabbage.

2 MeansS.D., © p<0.01, ™" p<0.001.
*7¢ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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Table 7. Results of sensory evaluation for difference test
of saury fish cakes added with different vegetables

Sample” Fish odor Roasted taste Moistness
CON1 5.00£0.657"  4.72+0.94° 3.52+0.82¢
CON2 5.00+1.11° 4.00+0.79° 3.33+1.54°
Onion 3.12+0.6¢ 4.48+0.87% 5.68+0.48°
Carrot 3.64+0.86° 3.84+0.80° 4.88+0.78°
Paprika 3.60+0.82" 4.04+0.73° 5.56+0.65
Cabbage  3.20+0.76° 4.00£0.91™ 4.92+0.76"
F-value 25.86"" 4.65™ 36.66"

D Refer to the legend in Table 6.

2 MeansS.D., © p<0.01, ™" p<0.001.

4 Means in a column by different superscripts are significant-
ly different at the p<0.05 by Duncan’s multiple range test.
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Table 8. Hunter’s color values of saury fish cakes added
with different vegetables

Sample” L a b
CON1 69.53+0.35° 5.68£0.22¢  29.49+0.43°
CON2 53.89+0.417°  6.16x0.11° 17.31+0.41¢
Onion 52.62+0.64% 7.8240.77"  15.65+0.30°
Carrot 51.72+0.64° 8.78+0.41° 20.76+0.88°
Paprika 55.83+0.88" 7.03£1.07%  19.10+1.14°
Cabbage  52.10+0.83¢ 6.35+0.43° 14.48+0.14¢
F-value 16.94™ 8.39™ 41.53™

D Refer to the legend in Table 6.

Y MeansS.D., " p<0.001.

a4 Means in a column by different superscripts are significant-
ly different at the p<0.05 by Duncan's multiple range test.
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Table 9. Textural characteristics of saury fish cakes added with different vegetables

Sample” Hardness (g/cm?) Gumminess (g) Cohesiveness (%) Resilience (%)
CON1 385.43+11.26° 301.34£10.25¢ 0.78+0.01 0.43+0.01°
CON2 735.80+11.70° 550.56+10.82° 0.72+0.03 0.38+0.02"
Onion 663.93+34.66" 519.56+26.89% 0.68+0.46 0.36:0.03°
Carrot 628.60+£36.88" 545.20+25.62° 0.70+0.05 0.37+0.02"
Paprika 664.30+39.57° 491.18+9.31% 0.72+0.04 0.40+0.02%
Cabbage 660.66+24.79° 472.02420.53° 0.74+0.01 0.42+0.01°
F-value 4762 8.62"" 1.27% 435"

D Refer to the legend in Table 6.
2 Means£S.D., © p<0.05, ™" p<0.001.
» NS : Not significant.

274 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

5 TolAe PRErt 7P msken, s B2 olFe] AUt olRe Alx Tl 8d A Fo] A A7 A3
7P Skt olH g AdERRE Al ojFo] Aok F & Table 102 Z3UTh LakllMe #2l4 Ajol7} glolon,
Aol T2 ol Paarh HEleiME Bdigdo] B ' agk Al o]52 3 5.68914 8U I F 432(p<0.01)=
HA RS & 5 Udlen, a0 Wkl & Aol Al el thE o5 6.16014 3.05(p<0.00)E FIHE A
ZE o5 Art Aol a1, o] Wolxle o] 7HE 52 7829014 4.77(p<0.05)= FrelsHAl Solith b
AR A7t H7PE & F GFek sZegL A7 o] g2 Al o] 50] 29.49914 25.47(p<0.0) =, FI 7} o]
52 A% o535 fafsl HdEo] 2 Holglth =Efe]  H& 1565914 13.60(p<0.05)2-= frelshAl Sobxla, diz
HAIS 3718 o]E(Ha JU er al 2001)9] 7%, o] % A% Al o]B 173104 172602 Go]A¢] Mo] a2 Leh}R)
e A

WA Aol 2185 % o1B A%, A4, SR8 2k olld Aol Wake A% /I % 4% FPoR 9
rd
-

of Al padtkn HudKl, S AR, Bed® o ool He) wasE ez nek
TP, F5 Akle] A7k Al A, el v

ol 4T EAE Eo(Kwon CS 1985), & Aol 9 2 Table 10. Hunter’s color values of saury fish cakes during
ol lﬂrznisq A7k ol %] Eﬂwou Y wA, By Slomee

A7VeHA] ks ol o 59 A A& AR Al =0l Sample” L a b

= ArE 2 sl 0 day  69.53:0.357  5.68+0.22 29.49+0.43

CON1 8 day 68.90+0.43 4.32+0.23 25.47+1.01

4. XZ 71zboll ©E 02| EF pis} o - .
2 Q70 A3} o= Az zHoR AR 15% W7 ke 1 = -
Sala|ze] 23e mzuelsl A4S do] Axd o el 0 day 53.8940.40 6.16+0.11 17.31+0.41

ZN2=7) 7 w=kon,) HArlE e A4l EREE Y9t CON2 8 day  54.30+0.54 3.05+0.31 17.26+1.06
7P E=kth weba olek 2 2o R Alxd o]&Fe] A t-value —1.05" 16.33™ 0.08™
7V 71t HEstaAl FE, e, 9224 5o 8
ol tiste] A7t H7HEA] %?" o5, Al#=E I e o
5 5 g7 vlwskich

0 day 52.94+1.00 7.82+0.77 15.65+0.30
Onion 8 day 54.02+0.46 4.77+1.05 13.60+0.77

t-value —1.70™ 4.05" 430"
1) NME 7|2hof| W= o{Fe| ME D CONI1 : Purchased fish cake in the market.
A7} 770 whel o] E-o] Ao] Wslali=x] etolr A} Al CON?2 : Saury fish cake added without vegetable.

o ) _ o1 o o } Onion : Sauary fish cake with onion 10% and hot pepper 2%.
F ©JE(CON1), A&7t z47}ﬂ7<] %2 ti= o1 =(CON2), A ? Values are meantS.D., ~ p<0.05.
==
o T

A EHE 23 o] 8o =2 F 7P bt 294 o4y » NS : Not significant.
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Fig. 1. Moisture contents of saury fish cakes during
storage.
D Refer to the legend in Table 10.
*® Means in a graph by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
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Fig. 2. Hardness of saury fish cakes during storage.

) Refer to the legend in Table 10.

274 Means in a graph by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
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