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Effects of Cordyceps ochraceostromat, Silkworm Cocoon and Conjugated Linoleic Acid
Addition on the Quality of Cremi Manufactured using
Spent Layer Recovered Protein

Sang-Keun Jin', In-Chul Hur' and Daekeun Shin®"

'Department of Animal Resources Technology, Gyeongnam National University of Science and Technology, Jinju 660-758, Korea

“Swine Science and Technology Center, Gyeongnam National University of Science and Technology, Jinju 660-758, Korea

ABSTRACT To investigate the effects of Cordyceps ochraceostromat, silkworm cocoon and conjugated linoleic acid (CLA)
addition on the quality of cremi during storage, this study was conducted. Cremis were prepared using a 20% spent layer breast
recovered protein to replace Alaska pollack with the addition of 0.1% silkworm cocoon powder (T1), 0.05% silkworm cocoon
powder + 0.05% Cordyceps ochraceostromat powder (T2), and 0.05% silkworm cocoon powder + 0.05% CLA. All manufactured
cremis were vacuum-packaged, stored at 10+1°C and finally evaluated for their quality on 0, 2, 4 and 6 weeks of storage. The
pH, whiteness, gel strength and breaking force of cremis from T2 were higher than those of samples derived from either T1 or
T3. However, cremis from T2 showed low shear force values when compared to other cremis (p<0.05). Therefore, the results
indicate that cremis contained 0.05% silkworm cocoon powder and 0.05% Cordyceps ochraceostromat combination (T2) may be

recommendable to induce customers to buy, thereby, it may be beneficial to both manufacturers and consumers in market.
: Cordyceps ochraceostromat, silkworm cocoon, spent hen, recovered protein, cremi)
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2. Zelo|e] M=

An] Az vlgHH]= Table 12 Zow, A 2= Fig. 19
F3lo] AA|FA Thprocessing day  treatment X cremi = 3 x 3 x 8)
(Fig. 2). ZnE Foll ] BT 0.1%(T1), Tohzl By
0.05%%} T3t 8 0.05%2] E3H(T2) 18la FFokx
2 0.05%9}+ CLA(CLA-80 HGR, Nisshin oillio group, Ltd.,
Japan) 0.05%2] E3NTI) & FE3le] A2 v YId =2 &
el A (Nylon, NY 15 #nVPE 100 1m; F55% 4.7 g/m’/24
h, AATITE 225 co/m 24 hyS AFgste] 2 FE A (Vacu-
boy, Komet Maschinenfabrik GmbH, Plochingen, Germany)3}53

Table 1. Experimental design of cremi"

Composition rate(%)

Materials
T1 T2 T3

Alaska pollack surimi 4283  42.83 4283
Spent hen breast recovered protein  10.70 10.70 10.70

Ice 3212 3212 3212
Salt 1.39 1.39 1.39
Mixed ingredient” 3.75 3.75 3.75
Mixed ingredient” 9.21 9.21 9.21
Total 100 100 100
Silkworm cocoon powder 0.10 0.05 -
Cordyceps powder? - 0.05 0.05
CLAY - - 0.05

UT1: Silkworm cocoon 0.1%, T2: Silkworm cocoon + Cordyceps
ochraceostromat 0.05% respectively, T3: Cordyceps ochraceostro-
mat + conjugated linoleic acid 0.05% respectively.

ICrab extract 0.11, Seasonings 0.1, kelp extract 0.05, egg albu-
men 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 flavor 0.04, cme 0.02, pho-
sphate 0.03kg, total 860 g.

YCordyceps: Cordyceps ochraceostromat.

JCLA: Conjugated linoleic acid.
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Temper or thawing of Diagonal cutting, turning,

frozen surimi bundling
0 4
Bowl cutter Color wrapping film
4 4
Sheet extrusion Cutting
4 4
Steam cooking (957C) Vacuum packaging
g 4
Gas cooking Metal detection
g 4
Slitting (0.8 mm) Pasteurization (95+27T)
g I
Bundling or Rolling fiber Cooling(10C central temp.
bundle of product)
g 4
Press — Storage (below 107T)

Fig. 1. Manufacturing process of cremi.

Fig. 2. The products of the cremi manufactured using spent layer
breast recovered protein.
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Table 2. Effect of functional ingredients on physico-chemical characteristics of cremi at 10T of storage

Storage (weeks)

Items Treatments”
0 2 4 6 SE
Tl 7.48%° 7.634 7.57% 7.60°8 0.02
i ™ 7.518 7.60"* 7.60" 7.624 0.01
P T3 7.445¢ 7.53%° 7.54%¢ 7.58% 0.02
SE 0.01 0.02 0.01 0.01
Tl 0.65° 0.86" 0.7842 0.9442 0.03
Shear force T2 0.63¢ 0.80*" 0.73% 0.824° 0.02
(g/en) T3 0.66° 0.88% 0.758 0.89A® 0.03
SE 0.01 0.01 0.01 0.02
Tl 80.97A 79.995 78.77% 79.23< 0.26
o T2 78.98" 78.7748 77.74% 77.67* 0.23
T3 80.024° 78.62%° 77.64% 78.328C 0.29
SE 0.30 0.27 0.19 0.28
Tl 1.638 2.70"° 2814 2.90"° 0.16
) T2 1.80° 2,914 2.99% 3.15% 0.16
a
T3 1.71¢ 3.15% 2.848 3.33% 0.19
SE 0.03 0.08 0.04 0.07
Tl 5.18%® 4238 3.46%° 3.755¢ 0.21
b T2 5.54% 459 3.80% 3.80° 023
T3 5.06™° 427" 3.70%° 3.915¢ 0.17
SE 0.10 0.10 0.06 0.12
Tl 65.42% 67.30% 78.77° 79.2342 1.92
W ™ 62.36%° 64.995° 77.74 77.67%° 2.14
T3 64.8352 65.81%° 77.64%° 78.324% 1.92
SE 0.50 0.40 0.19 0.28
DTreatments are the same as in Table 1.
IL*: lightness.
Ya*: redness.
b*: yellowness.
W =L"—3b".
Each data entry represents the mean, n=24.
ACMeans are significantly different within the same row (p<0.05).
"Means are significantly different within the same column (p<0.05).
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Table 3. Effect of functional ingredients on gel characteristics of cremi during at 10C of storage

Storage (weeks)

Items Treatments”
0 4 6 SE

Tl 96.00° 111.33% 124.67* 153.00* 6.48
Breaking force ™ 101.33% 125.674% 133.00%° 173.00%% 7.86
(8 T3 110.33% 108.67% 154.674 170.67% 8.37

SE 2.40 470 4.05

Tl 5.08¢ 9.70* 7.52" 9.57* 0.59
Deformation T2 7.78" 8.45°8° 9.90% 9.38"8 0.35
(mm) T3 5.45° 9.684 9.25% 9.67* 0.56

SE 0.61 0.37 0.12

Tl 478.74%° 567.02%° 634.92*° 779.224° 33.98
Gel strength T2 516.095 640.02 673.72* 909.32"* 43.14
(g/em?) T3 561.92% 553.44% 787.71% 886.174% 44.87

SE 13.78 24.14 25.40

Tl 484.808 1081.184 935.97A 1465.15% 108.10
Jelly strength? T2 788.17° 1061.15" 1316.80* 1623.25% 97.35
(g*mm) T3 601.48° 1051.70% 1429.33 1650.33* 122.68

SE 62.22 75.35 45.56

DTreatments are the same as in Table 1.
IJelly strength= Breaking force x Deformation.
Each data entry represents the mean, n=24.

A“Means are significantly different within the same row (p<0.05).
*Means are significantly different within the same column (p<0.05).
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Table 4. Effect of functional ingredients on texture properties of cremi during at 10C of storage

Storage (weeks)

Items Treatments"
0 2 4 6 SE
Tl 0.06% 0.0748 0.09* 0.09* 0.00
Hardness T 0.06“ 0.08% 0.10* 0.10" 0.01
(kg) T3 0.08"52 0.07% 0.10* 0.08"8 0.00
SE 0.00 0.00 0.00 0.00
Tl 0.06 0.07 0.08 0.07 0.00
Brittleness T2 0.06" 0.06" 0.09* 0.0748 0.00
(kg) T3 0.07 0.06 0.08 0.07 0.00
SE 0.00 0.00 0.00 0.00
Tl 0.51 0.41 0.46 0.76 0.05
Cohesiveness T2 0.54* 0.38% 0.4848 0.59* 0.03
(%) T3 0.41 0.38 0.47 0.63 0.04
SE 0.04 0.02 0.02 0.05
Tl 1.07 0.99 0.90 1.44° 0.07
Springiness T2 1.244 0.97° 0.96" 11748 0.05
(mm) T3 1.05 0.92 1.06 1.03° 0.04
SE 0.07 0.03 0.04 0.07
Tl 0.03 0.03 0.05 0.07 0.01
Gumminess T2 0.03® 0.03% 0.05* 0.06" 0.00
(kg) T3 0.0348 0.03" 0.05* 0.05* 0.00
SE 0.00 0.00 0.00 0.00
Tl 0.03 0.03 0.04 0.10 0.01
Chewiness T2 0.04 0.03 0.05 0.07 0.00
(kg, mm) T3 0.04 0.03 0.05 0.05 0.01
SE 0.01 0.00 0.00 0.01
Ti 0.01% 0.02"8 0.02* 0.02"8 0.00
Adhesivencss T2 0.01 0.02"8 0.03* 0.025¢ 0.00
T3 0.02452 0.028 0.03* 0.0248 0.00
SE 0.00 0.00 0.00 0.00

DTreatments are the same as in Table 1.
Each data entry represents the mean, n=24.

AMeans are significantly different within the same row (p<0.05).
“*Means are significantly different within the same column (p<0.05).
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