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Quality Properties of Surimi with Added Citrus Fruits
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Dept. of Food and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

Abstract

To develop a new type of surimi with added citrus fruits, we examined the colors, textural properties and sensory
evaluations of surimi after production. In the folding test, all samples had good flexibility, which suggested that addition
of citrus fruits did not influence the flexibility of surimi. The pH in surimi samples was, in increasing order: lemon(Citrus
limon), citron(Citrus junos), tangerine(Citrus unshiu), camquet(Fortunella japonica var. margarita), and control. The pHs
of each citrus fruits and the surimi with added citrus fruits were similar. Lightness increased in the following order:
lemon, cumquet, control, citron, and tangerine surimi. Redness was high in the following order: tangerine, cumquet, con-
trol, citron, and lemon surimi. Yellowness increased in the following order: tangerine, cumgquet, citron, lemon, and control
surimi. There were no significant differences between lemon and control surimi. The hardness of surimi was highest in
lemon, followed by citron, tangerine, cumquet, and control surimi. Although control surimi was the lowest, there were
no significant differences among the samples. In terms of springness, it increased in the following order: tangerine, citron,
control, lemon, and cumquet, but there were no significant differences among the samples. In sensory evaluation, overall
acceptability decreased in the following order: cumquet, tangerine, control, citron, and lemon. Surimi containing cumquet
got the best score in colors, textural properties, and taste except flavor. All samples got positive results in sensory eva

Inations, except for textural properties and taste of lemon and citron. Here, we confirm that surimi can be made with
added citrus fruits, although we should examine in detail the quantities of added lemon and citron in a later study.
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Table 1. Formula for the manufacturing of surimi added

with citrus fruits (%)

Control Citrus C"itms Cilm.s Fortune.lla

Junos limon  unshiu  margarita
Fish paste 69 69 69 69 69
Water 20 15 15 15 15
Citrus fruit 0 5 5 5 5
Starch 6 6 6 6 6
Salt 2 2 2 2 2
Sugar 3 3 3 3 3
Total 100 100 100 100 100

Citrus junos: A},  Citrus limon: ¥, Citrus unshiv: ‘37,

==

Fortunella japonica var. margarita:
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Table 2. Conditions of texture analyzer

TA-XT2i settings

Mode TPA test
Sample height 17 mm
Probe D 20.0 mm
L 35.0 mm
Pre test speed 5.0 mm/s
Test speed 1.0 mm/s
Post test speed 1.0 mm/s
Trigger type Auto-20g
Time 3.0 sec
Strain(%) 30
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Table 3. Moisture and folding test of surimi added with citrus fruits

Control Citrus junos Citrus limon Citrus unshiu Fortunella margarita
Moisture(%) 72.84+0.18"2 71.0+0.07° 71.0+0.25° 71.10.14° 71.8+0.13°
Folding test AA AA A AA AA

Citrus junos: A},
D Mean+SD.

Citrus limon: 8%, Citrus unshiv: 27,

Fortunella japonica var. margarita: 532

? Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.
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Table 4. Changes in pH of citrus fruits and surimi added with citrus fruits

pH Control Citrus junos Citrus limon Citrus unshiu Fortunella margarita
Fruit - 3.340.07" 2.58+0.04° 4.04+0.09° 4.42+0.10°
Surimi 6.85+0.07* 6.17+0.07° 5.8440.05 6.53+0.05" 6.700.08"
Citrus junos: ¥2V,  Citrus limon: B2,  Citrus unshiv: D7,  Fortunella Japonica var. margarita: o=
Y Mean+SD.
? Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.
Table 5. Changes in color value of surimi added with citrus fruits
Control Citrus junos Citrus limon Citrus unshiu Fortunella margarita F value P value
L 84.16£1.19™% 83424131 86.60+0.63" 80.94+0.29" 80.19+1.24° 2.10 <0.1553
a —1.4940.08° -1.98+0.05° -2.1120.04* 1.76+0.14° -0.73£0.16" 677.34 <0.0001
b 11.83+0.55° 18.82+1.26° 12.88+0.65° 24.63+0.54° 22.98+0.98° 140.95 <0.0001

Y Mean+SD.

? Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.
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Table 6. Texture profile analysis of surimi added with citrus fruits

Control Citrus junos Citrus limon Citrus unshiu Fortunella margarita  p-value
Hardness 324.74+90.74"° 4462146835 456.30+98.59° 378.50+103.73" 359.91+38.36 <0.0139
Adhesiveness ~ —20.85+ 1.42° -5.99+ 2.70° -10.29+1.89° -5.61+ 195 -9.53+ 1.12° <0.0001
Springiness 0.91+ 0.03" 0.92+ 0.02° 0.90+ 0.05* 0.94+ 0.06° 0.87+ 0.04 <0.4780
Cohesiveness 0.79+ 0.03 0.69+ 0.02° 0.79+ 0.05° 075+ 0.05® 0.78+ 0.04* <0.0318
Gumminess 255.59+64.11° 453.86+70.55" 295.57+67.62° 334.12+ 4233% 277.62+33.51° <0.0330
Chewiness 232.95+55.19° 419.92472.96° 267.69+61.81° 313.08+ 50.35% 240.77429.25° <0.0320
Y Mean+SD.

% Values with different superscripts

in a row are significantly different by Duncan's multiple range test at p<0.05.
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Table 7. Sensory evaluation of surimi added with citrus fruits.

Control Citrus junos Citrus limon Citrus unshiu ~ Fortunella margarita p-value
Flavor 3.10:0.99"  3.80+1.54° 3.200.63° 3.40+0.69" 3.700.67° <0.4267
Color 3.20+1.03° 3.60+0.84° 3.30+1.41° 3.90+0.67° 4.100.73° <0.2749
Texture 3.40+0.84° 3.10+0.87% 3.10£0.99" 4.10+1.28" 4.50+0.70° <0.0001
Taste 3.50+0.85™ 2.70+1.25% 2.40+0.84° 4.000.66™ 4.50£0.97 <0.0001
Overall acceptance ~ 3.30+0.94™ 2.70+0.94% 2.30+0.67° 3.80+0.91™ 4.60+0.96 <0.0001

D- Mean+SD.

% Values with different superscripts in a row are significantly different by Duncan's multiple range test at p<0.05.
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