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Sensory and Mechanical Characteristics of Fish Patties
according to the Addition of Soybean Powder

Soo—Keun Choi, Soo—Hee Kim®, Dong—Seok Kim'

Dept. of Culinary Science & Arts, Kyung Hee University'
Dept. of Food Service & Hotel Management, Kyungmin College])

Abstract

Fish patty is a product spotlighted recently in the application area of functional food because its main
ingredients are soybean and fish with various functions which make it highly digestible, tasty, rich with
protein and calcium, and with low fat. Thus, in order to optimize fish patties, this study analyzed their
water content, colors, texture and sensory characteristics according to the addition of soybean powder.
As a result, water content and lightness decreased with the increase of the addition of soybean powder
while hardness, elasticity, chewiness, and gumminess increased with the increase of the addition of soybean

powder. Among sensory characteristics, taste, chewiness and texture were highest in S2, and in general
evaluation, S2 received the highest score. Thus, S2 was found the most appropriate addition of soybean
powder in making fish patties. Based on the results of this study, if fish patties to which soybean powder
is added can be used in hamburgers and other food products for the diversity, functionality, and high
quality of processed food products using soybean and fish, people’s appreciation of hamburgers will be

changed, and this will bring a new tuming point to the consumption of hamburgers. Furthermore, it
is believed that the development of healthy patty-type soybean powder products may resolve worries

about fast food and quality-related and health-related problems in hamburger patties.
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{Table 1> Recipe of fish patties according to the addition of soybean powder

Samples”
Ingredient
S0(%) S1(w/%) S2(w/%) S3(w/%) S4(w/%)

Cod(g) 320( 26.04) 280( 22.78) 240( 19.53) 200( 16.27) 160( 13.02)
Squid(g) 320( 26.04) 280( 22.78) 240( 19.53) 200( 16.27) 160( 13.02)
Shrimp(g) 80( 6.51) 70( 5.70) 60( 4.88) 50( 4.07) 40( 3.25)
Scallop(g) 80( 6.51) 70( 5.70) 60( 4.88) 50( 4.07) 40( 3.25)
Soybean powder(g) 0( 0.00) 100( 8.14) 200( 16.27) 300( 24.41) 400( 32.55)
Starch(g) 30( 2.44) 30( 2.44) 30( 2.44) 30( 2.44) 30( 2.44)
Milk(mL) 200( 16.27) 200( 16.27) 200( 16.27) 200( 16.27) 200( 16.27)
Egg white(g) 100( 8.14) 100( 8.14) 100( 8.14) 100( 8.14) 100( 8.14)
Lemon juice(mL) 10( 0.81) 10( 0.81) 10( 0.81) 10( 0.81) 10( 0.81)
White wine(mL) 20( 1.63) 20( 1.63) 20( 1.63) 20( 1.63) 20( 1.63)
Garlic powder(g) 1( 0.08) 1( 0.08) 1( 0.08) 1( 0.08) 1( 0.08)
Ginger powder(g) 1( 0.08) 1( 0.08) 1( 0.08) 1( 0.08) 1( 0.08)
Celery(g) 30( 2.44) 30( 2.44) 30( 2.44) 30( 2.44) 30( 2.44)
Onion(g) 30( 2.44) 30( 2.44) 30( 2.44) 30( 2.44) 30( 2.44)
Salt(g) 6( 0.49) 6( 0.49) 6( 049 6( 0.49) 6( 049)
Pepper(g) 1( 0.08) 1( 0.08) 1( 0.08) 1( 0.08) 1( 0.08)
Yield(g) 1,229(100.00) 1,229(100.00) 1,229(100.00) 1,229(100.00) 1,229(100.00)
Y S0: Control.

S1: Patties substituting 8.14% of cod, squid, shrimp and scallop with soybean powder.

S2: Patties substituting 16.27% of cod, squid, shrimp and scallop with soybean powder.

S3: Patties substituting 24.41% of cod, squid, shrimp and scallop with soybean powder.

S4: Patties substituting 32.55% of cod, squid, shrimp and scallop with soybean powder.
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S0 S1

" S0: Control.
S1: Patties substituting 8.14% of cod, squid, shrimp and scallop with soybean powder.

S2 S3

S2: Patties substituting 16.27% of cod, squid, shrimp and scallop with soybean powder.

S3: Patties substituting 24.41% of cod, squid, shrimp and scallop with soybean powder.

S4: Patties substituting 32.55% of cod, squid, shrimp and scallop with soybean powder.
<Fig. 1> Fish patties according to the addition of soybean powder.
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{Table 2> Moisture and Hunter's color value(L, a, b) of fish patties according to the addition of soybean
powder

Moisture L a b
so" 54.46+£0.71%> 48.49+0.87° 7.76+1.04 8.19£0.49°
Sl 40.00+1.06° 45.50+1.20° 11.25£2.36 10.3440.28°
S2 36.36+0.39° 40.670.95° 10.53+3.85 10.96+0.68°
S3 35.50+0.26° 32.26+0.88" 10.03+0.41 16.68+1.53°
S4 27.63+0.37° 29.43+0.86° 12.74+0.59 17.07+0.91°
F-value 735,983 222.123%%+ 22373 60.286**

Y S0: Control.
S1: Patties substituting 8.14% of cod, squid, shrimp and scallop with soybean powder.
S2: Patties substituting 16.27% of cod, squid, shrimp and scallop with soybean powder.
S3: Patties substituting 24.41% of cod, squid, shrimp and scallop with soybean powder.
S4: Patties substituting 32.55% of cod, squid, shrimp and scallop with soybean powder.
? The value is mean+SD(n=9).
? In a column, means followed by the same superscript are significantly different at the 5% level by Duncan's multiple
range test(***p<0.001).

o] i H AR AolE yERH Aotk EE SAEQ] bt S tiFREe] Ao] S o=
ABoA 2 Hrbo] ST E R FO=E HUleFo] ST wet A E gho] &
o] rEka} W gho] A thp>0.001). o=t 718k Ao E AFEHTHp>0.001)
T AA ] R FEFo] 8%EA TR A
7heEFo| SVl w 7‘*?"\1] o] gl A 2. 7148 B
£ 7HA3 & Ao ® AR FTHp>0.001). HFE (Table 3)-> W72 ol & 44 sHE
2 o] wWE A diE] HEe giFETe] 9 JAH 58S U Aotk e UFE
S7Fel whet g Aow HAAM(p>0.001), B H7Fo] S g ARghe] AAE A
{Table 3> Texture of fish patties according to the addition of soybean powder

Hardness Springiness Chewiness Gumminess Cohesiveness Resilience
so" 14,525.87+1,558.11°*Y 0.98+0.19® 11,339.90+ 1,089.22° 11,602.02+440.54°  0.81+0.11  0.35+0.05
S1 21,937.9344,102.53°  0.73£0.17° 10,560.48+ 1,035.69° 14,703.17+2,212.66° 0.69+0.17  0.23+0.07
S2 41,700.1742,470.97°  0.49+0.11°  11,186.02+ 1,012.46" 22,793.5142,210.46° 0.57+0.13  0.23+0.06
S3 65,204.47+1,328.74"  0.82+0.16° 34,602.82+ 2,298.68" 42,882.22+7,979.49" 0.68+0.21  0.32+0.13
S4 72,152.1047,195.53*  1.09+0.35"  48,570.62+23,269.48" 43,343.78+3422.24" 0.60+0.18  0.28+0.10
F-value 19.060%* 3.524% 7.981% 13.672%* 0.971 1.107
Y S0: Control.

S1: Patties substituting 8.14% of cod, squid, shrimp and scallop with soybean powder.
S2: Patties substituting 16.27% of cod, squid, shrimp and scallop with soybean powder.
S3: Patties substituting 24.41% of cod, squid, shrimp and scallop with soybean powder.
S4: Patties substituting 32.55% of cod, squid, shrimp and scallop with soybean powder.
? The value is mean+SD(n=9).
* In a column, means followed by the same superscript are significantly different at the 5% level by Duncan's multiple
range test(*p<0.05, **p<0.01, ***p<0.001).
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{Table 4> Sensory evaluation of fish patties according to the addition of soybean powder

Color Odor Taste Chewiness Texture accg;f;jﬂity
so" 9.65+2.46™  7.19+2.32° 6.59+3.71% 7.82+2.49® 8.74+2.48™ 8.68+2.34™
S1 9.03+1.98" 6.65+1.67" 7.49+2 34° 8.7142.07" 8.39+1.42% 8.08+1.48™
S2 9.80+2.19" 8.21+2.14" 8.55+1.36" 9.60+2.01° 9.59+1.61° 9.16+1.53"
S3 7.54+0.62™ 8.19+2.28" 7.93+3.07° 7.37+1.73% 7.49+1.85™ 7.59+0.60°
S4 7.26+2.83° 6.872.77" 5.1742.67° 5.88+3.03° 6.11+3.03° 5.7742.72°
F-value 4.438%% 1.562 3.421% 5.515%* 5.615%* 7.146%%*

Y S0: Control.
S1: Patties substituting 8.14% of cod, squid, shrimp and scallop with soybean powder.

S2:
S3:
S4:

Patties substituting 16.27% of cod, squid, shrimp and scallop with soybean powder.

Patties substituting 24.41% of cod, squid, shrimp and scallop with soybean powder.

Patties substituting 32.55% of cod, squid, shrimp and scallop with soybean powder.

? The value is mean+SD(n=9).

* In a column, means followed by the same superscript are significantly different at the 5% level by Duncan's multiple

range test(*p<0.05, **p<0.01, ***p<0.001).
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{Table 5> Correlation between coefficients of mechanical characteristics and sensory characteristics

depending on the soybean powder contents

Sensory characteristics

Mechanical characteristics

Taste Chewi- AC(.:ejpt- Hardness Springi- Chewi- Gummi- Cohesive- Reilience
ness ability ness ness ness ness
Sensory Taste 1 0.85 0.758 —0.249 —0915* —0.608 —0.268 —0.133 —0.337
charac- Chewiness 1 0.945*  —0.611 —0913* —0.886* —0.67 —0.055 —0.505
teristics  Acceptability 1 —0.723 —0.773 —0935* —0.767  0.16 —024
Hardness 1 0.238 0.906*  0.988** —0.639 0.002
Springiness 1 0.62 0315 0.4 0.647
Mechanical oy iness 1 0927* 0363  0.229
charac-
teristics Gumminess 1 —0.521 0.117
Cohesiveness 1 0.708
Reilience
(Table 5)= o el whe AH g tiAZe® Ax g 9384, R4, A4
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FHAA(P<0.05F Yehlo] FFol F25F Alp<0.05F Uehlo] A3l Fo5 Antky
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