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Imitation crab stick samples were made from Alaska pollack with protein recovered from spent laying
hens breast meat (C), Alaska pollack with spent laying hens breast recovered protein and cordyceps
powder (T1), Alaska pollack with spent laying hens breast recovered protein and silkworm cocoon
powder (T2), and Alaska pollack with spent laying hens breast recovered protein and conjugated lino-
leic acid (CLA) (T3). There were no significant differences in moisture, crude protein and crude fat
among the imitation crab samples. pH was significantly higher in T2 and T3 compared with C and
T1 after 4 weeks of storage. The values of L* a* b* and W (whiteness) in T3 were found to be more
stable during storage and W in T3 was significantly higher than other samples. T3 was significantly
lower in hardness, brittleness, gumminess and adhesiveness after 4 weeks of storage. Thiobarbituric
acid reactive substance (TBA) values decreased with storage, whereas volatile basic nitron (VBN) val-
ues increased with storage periods in all samples. In sensory evaluation, there were no significant dif-
ferences in color, odor, taste, tenderness, juiciness and overall acceptability among the samples. T3
was significantly lowest in quality among the treated samples.
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Table 1. Experimental design

. Quantity
Materials c T T T
Alaska pollack surimi 4kg
Spent hens breast recovered protein 1kg
Ice 3kg
Salt 130 g
Mixed ingredients"” 350g
Mixed ingredients” 860 g
Total 9.34kg
Cordyceps powder - 10g - -
Silkworm cocoon powder - - 10g -
CLA - - - 10g

UCrab extract 0.11, Seasonings 0.1, Kelp extract 0.05, Egg al-
bumen liquid 0.03, Soybean oil 0.03, Glycine 0.03 kg, Total
350 g.

JPotato starch 0.25, Wheat starch 0.25, Sugar 0.13, Carrageenin
0.05, Calcium carbonate 0.09, Crab taste 0.04, CME 0.02,
Phosphate 0.03 kg, Total 860 g.

Table 2. Manufacturing process of crab meat analog

Process

Temper or thawing of frozen surimi

Silent cutter (surimi, water, starch, ingredients)

Sheet extrusion

Steam cooking (95°C)

Gas cooking

Cooling

Slitting (1.2 mm)

Bundling or Rolling fiber bundle

Color (application to inner film and wrapping or Color
wrapped in film)

Cutting

Vacuum packaging

Metal detection

Pasteurization (95+2°C)

Cooling (below 10°C central temp. of product)

Storage (below 10°C)
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Table 3. Impact of functional components addition on proximate compositions (%) of crab meat analog

)

I S Treatments

tems torage C T1 T T3 SE

1 day 74.33 73.98 73.07 70.32 1.10

Moisture 4 week 7411 73.34 7341 73.42 0.12
SE 0.20 0.20 0.22 1.61

1 day 17.65° 16.68 17.23 17.38 0.18

Crude protein 4 week 16.85° 16.73 16.59 17.28 0.19
SE 0.21 0.17 0.25 0.18

1 day 447 2.31 2.62 2.55 0.19

Crude fat 4 week 2.68 2.60 2.50 2.86 0.09
SE 0.81 0.23 0.17 0.15

1 day 3.60 353° 3.02 2.23 0.33

Crude ash 4 week 3.79% 3.65™ 3.32° 321° 0.07
SE 0.06 0.03 0.09 0.46

UTreatments are the same as in Table 1.
AMeans with different superscripts in the same row significantly differ at p<0.05.
"®Means with different superscripts in the same column significantly differ at p<0.05.
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Table 4. Impact of functional components addition on physico-chemical characteristics of crab meat analog

i)

[tems Storage Treatments

C T1 T2 T3 SE

1 day 7.58 7.56° 7.49 7.48 0.02

pH 4 week 6.95° 6.48" 7.42% 754" 017
SE 0.18 0.24 0.04 0.03

1 day 94.90* 95.87" 95.04" 89.82° 1.05

WHC (%) 4 week 94.73 94.05" 93.70 93.02 0.68
SE 041 0.48 0.85 117

1 day 10.62" 10.00™ 11.62"% 12.09* 043

Cooking loss (%) 4 week 13.33° 12.67° 13.63" 12.94 0.33
SE 0.69 0.72 0.52 047

Shear force 1 day 053" 043" 0.40"* 035" 0.02

) 4 week 0.76" 0.70° 0.71° 0.69° 0.01
(kg/cm’) SE 0.05 0.06 0.07 0.08

UTreatments are the same as in Table 1.
““Means with different superscripts in the same row significantly differ at p<0.05.
“®Means with different superscripts in the same column significantly differ at p<0.05.
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Table 5. Impact of functional components addition on meat color of crab meat analog
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I S Treatments”

ems orage C 1 ™ e SE

1 day 81.35" 76.95" 79.00" 80.87* 0.57

L 4 week 82314 77.19° 80.10* 80.97* 059
SE 024 0.14 0.29 013

1 day 223" 245" 1.86° 2.05° 0.09

a 4 week 227% 2,614 1.87° 2.01° 0.11
SE 0.02 0.04 0.02 0.01

1 day 339" 4.20% 3.06° 338" 018

b 4 week 332% 3.68"° 2.79° 3.03" 0.15
SE 0.03 0.15 0.08 0.10

1 day 71.18" 64.28% 69.82% 70.72* 1.01

w 4 week 72365 66.15 71.72% 71.89% 0.97
SE 028 047 047 035

UTreatments are the same as in Table 1.
““Means with different superscripts in the same row significantly differ at p<0.05.
“®Means with different superscripts in the same column significantly differ at p<0.05.

*W=L"-3b"
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Table 6. Impact of functional components addition on gel characteristics of crab meat analog

7

It St Treatments
s orage C T1 T2 T3 SE
1 day 254.00" 213.00™ 213.00° 14333 1257
Breaking force (g) 4 week 255.67* 183.67™° 243.00° 205.67 8.87
SE 226 7.24 8.84 1471
Deformation 1 day 7.82 6.53 6.60 5.65 0.29
mm) 4 week 8.43 6.72 6.42 6.72 0.16
( SE 0.29 0.30 0.15 0.39
Gel strengh 1 day 1293.61" 1084.80™ 1084.80° 729.99° 64.02
(g/emd) 4 week 1302.10" 93541 1237.59° 1047.45% 4517
& SE 11.50 36.88 45.00 74.89
Jelly strength 1 day 1988.37" 1398.07° 1412.40° 81933 12231
¢ yf;mengt 4 week 2158.33" 123310 1559.92° 1378.18° 54.46
(g'mm) SE 90.33 86.25 7530 14042

DTreatments are the same as in Table 1.

AMeans with different superscripts in the same row significantly differ at p<0.05.
"®Means with different superscripts in the same column significantly differ at p<0.05.

*Jelly strength=Breaking forcexDeformation.

29 Y5k JM o4 Astel Beld Ao e F
7] 29l Ao Z AR ET:

=%zt

7154 B4 Aol Be A4S B4 A

Al o
e 24

rlo

Table 7 YERA AT 7ol

%

Hehsiet 29

A s

AT A7 T2)E B

FEgA g Al Hlas) FoHeR 52
FEeEET A HL(Tl)% RE?

A7

532 GeriSich AR 717kl BE

dlA, A% 475 2O, T1 282 T2 XJFJ?OM Gum

Table 7. Impact of functional components addition on texture properties of crab meat analog

i)

Tt St Treatments
ems orage C T1 2 T3 SE
A Bb Ab A
Hardness 1 day 015" 011’ 014 013 0.01
4 week 017 0.12% 017% 0.12 0.01
(kg) SE 0.01 0.00 0.01 0.00
. 1 day 015" 010" 014" 013" 0.01
Brittleness A Ba Aa B
. 4 week 017 012 017 011 0.01
(kg) SE 0.01 0.01 0.01 0.01
. 1 day 1114 0.62" 1474 125" 0.13
Cohesiveness B e A b
» 4 week 1.21 1.60 1.54 0.53 0.18
(%) SE 0.05 0.22 0.04 017
Sorineiness 1 day 1.92° 115% 252" 211% 0.21
Prig 4 week 1.94° 233% 229" 1.03% 0.22
(mm) SE 0.05 027 0.09 0.25
1 da 016" 0.07° 0.21%° 0.16™ 0.02
Gumminess Y " Ba B " ha e ‘
y 4 week 0.20 019 026 0.06 0.03
(kg) SE 0.01 0.03 0.01 0.02
. 1 day 032" 0.08%° 0.53" 0.34™ 0.07
Chewiness 4 week 0.40% 045" 060" 0.07 0.08
wee . . 5 A A
(kg/mm) SE 0.02 0.08 0.03 0.06
. 1 day 0.04" 0.03" 0.04"° 0.04" 0.00
Adhesiveness B B Aa B
o 4 week 0.04 0.04 0.05 0.04 0.00
(kg/f) SE 0.00 0.00 0.00 0.00

DTreatments are the same as in Table 1.

““Means with different superscripts in the same row significantly differ at p<0.05.
“®Means with different superscripts in the same column significantly differ at p<0.05.
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Table 8. Impact of functional components addition on TBARS , VBN and microorganisms of crab meat analog
Items Storage Treatments’”
8 C T1 2 T3 SE
1 day 0.54° 0.59° 0.58° 0.56" 0.01
TBARS (mg/100g) 4 week 0.44° 0.43° 0.45° 0.45° 0.01
SE 0.02 0.04 0.03 0.03
1 day 19.72° 15.10° 12.34° 17.64° 121
VBN (mg%) 4 week 162.17° 134.72° 121.91° 148.58° 835
SE 28.01 27.65 2457 30.65
TPC 1 day 1.74% 2.40% 223% 314" 0.14
4 week 711" 6.84 6.83™ 6.64% 0.04
(logn CFU) SE 120 099 103 078

DTreatments are the same as in Table 1.

““Means with different superscripts in the same row significantly differ at p<0.05.

“®Means with different superscripts in the same column significantly differ at p<0.05.
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Table 9. Impact of functional components addition on sensory score of crab meat analog

Items Storage Treatments”

C T1 T2 T3 SE

1 day 6.33Y 6.42° 6.17 6.67 0.12

Color 4 week 6.33 583" 6.33 6.33 0.12
SE 0.14 0.15 0.13 0.15

1 day 6.08 6.25 6.58 6.83 0.26

Odor 4 week 6.17 5.92 5.67 6.25 0.18
SE 0.30 0.29 0.33 0.23

1 day 6.67 6.50 6.50° 6.58 0.14

Taste 4 week 6.42 592 558" 5.75 0.21
SE 0.21 0.23 0.22 0.30

1 day 5.75 6.08 6.25 6.25 0.21

Tenderness 4 week 6.42 6.50 6.33 6.25 0.11
SE 0.24 0.23 0.20 0.19

1 day 6.17 6.67 6.50 6.67 0.20

Juiciness 4 week 6.00 592 6.25 6.00 0.08
SE 0.23 0.20 0.22 0.20

1 day 6.25 6.58 6.75 6.83 0.21

Overall acceptability 4 week 6.42 6.25 6.25 6.17 0.14
SE 0.28 0.23 0.20 0.25

USensory scores were assessed on 9 point scale base on 1=extremely bad or slight, 9=extremely good or much.

JTreatments are the same as in Table 1.

*“Means with different superscripts in the same row significantly differ at p<0.05.
“®Means with different superscripts in the same column significantly differ at p<0.05.
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