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Preparation of the Hydrolyzate Using Crab Byproduct
after Water Extraction

Young-Myoung KiM, Young-Chul LEE, Jae-Geun K0O and Dong-Soo KIM

Korea Food Research Institute, 148-1, Dangsu, Banwol, Hwasung,
Kyunggi-Do, 445-820, Korea

The residue after hot water extraction of blue crab, Portunus trituberculata, was hydroly-
zed for utilizing the byproducts as seasonings. The acid(5N HCI) hydrolyzates were then
neutralized with Na;COs;, SN NaOH or 5N NaOH hydrolyzate, while the alkali hydrolyzates
(5N NaOH) were also neutralized with 5N HCI or 5N HCI hydrolyzate. The total nitrogen
and formol nitrogen contents increased, and the platability of the hydrolyzates was also
enhanced by neutralization. The released amino acid contents from the neutralized hydrol-
yzates with Na;COs;, 5N NaOH and 5N NaOH hydrolyzate were 2,274mg%, 2,105.0mg%
and 2,683.5mg %, respectively. Amino acid contents from the neutralized hydrolyzates with
5N HCl and 5N HCI hydrolyzate were 1,352.5mg% and 2,498.8mg%, respectively. In the
decolorization of hydrolyzates using decolorization agent, powdered active carbon showed
good decolorizing effect. Powdered active carbon decreased total nitrogen and formol nit-
rogen contents in direct relationship to the increase in its concentration. The effective con-
centration of active carbon used as decolorization agent showed as 1~2% of the crab hyd-

" rolyzate. Salt contents could be decreased at 37 brix by desalination method such as the
evaporation of the hydrolyzate contents.
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Fig. 1. Questionnaire for sensory evaluation of crab hydrolyzate
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Table 1. Proximate compositions of the blue crab and the its residue obtained after water extraction
(unit © %)
Moisture Crude protein* Crude lipid Crude carbohydrate  Crude ash
Blue crab 75.3 19.0 05 29 2.3
Residue** 758 16.0 0.2 05 75
* NX6.25

** Crab residue obtained after water extraction

Tabel 2. Total nitrogen,'formol nitrogen and salinity of the crab hydrolyzates treated by various neutralization

agents
Treatments* A B C D E
Total nitrogen 0.44 0.53 0.55 026 054
Formol nitrogen 0.22 0.30 0.31 0.19 0.32
NaCl 8.40 10.80 8.00 11.50 8.00

*Treatments 5 A

- Hydrolyzed by 5N HCI and neutralized with 5N NaOH

: Hydrolyzed by 5N HC! and neutralized with 5N Na,CO;

: Hydrolyzed by 5N HCI and neutralized with 5N NaOH hydrolyzate
* Hydrolyzed by 5N NaOH and neutralized with 5N HCI

: Hydrolyzed by 5N NaOH and neutralized with 5N HCl hydrolyzate
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Table 3. Sensory evaluations of the crab hydrolyzates

Treatments* A B C D - E
Taste 1.7 24 4.0 3.0 4.0
Flavor 30 30 38 35 35
Overall acceptance 27 3.0 4.3 31 4.2

Treatments* : Refer to Table 2

A LSD=005 Taste:078 Flavor: 060  Overall acceptance : 0.63
B!1SD=005  Taste:088  Flavor:.0.78  Overall acceptance : 0.60
C:LSD=050 Taste:060  Flavor: 054  Overall acceptance - 0.70
D:LSD=050 Taste: 098  Flavor: 060  Overall acceptance : 0.80
E:1SD=050 Taste: 064  Flavor: 060  Overall acceptance : 0.52
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Table 4. Amino acid profiles of the crab hydrolyzates from residue after water extraction
(mg% . wet basis)
Amino L Treatments*
acids A - B C D E
Asp 281.3(13.3) 326.3(14.3) 428.7(16.0) 185.9(13.8) 351.1(14.1)
Thr 785( 3.7) 86.8( 3.8) 676( 25) 2.9( 0.2) 63.6( 2.5)
Ser 94.6( 4.5) 105.7C 4.6 95.2( 35) 246( 1.8) 91.9( 3.7)
Glu 338.5(16.1) 369.7(16.3) 4795(17.9) 296.6(21.9) 452.6(18.1)
Pro 75.8( 3.6) 80.2( 35) 89.3( 3.3) 73.0( 54) 92.3( 3.7)
Gly 172.7( 8.2) 181.1C 8.0) 2465( 9.2) 1504(11.1) 226.0( 9.0)
Ala 140.2( 6.7) 148.8( 6.5) 216.5( 8.1 158.4(11.7) 197.9( 7.9)
Cys 5.9( 0.3) 6.6( 0.3) 7.1 0.3) 9.3( 0.7) 5.0( 0.2)
Val 60.8( 2.9) 69.4( 3.1) 76.4( 2.8) 45.2( 3.3) 76.6( 3.1)
Met 54.1( 2.6) 59.8( 2.6) 66.2( 2.5) 389( 2.9 68.9( 2.8)
Ile 406( 19) 42.7( 1.9 415( 15) 12.5( 0.9) 425( 1.7)
Leu 99.8( 4.7) 100.9( 4.4) 139.7( 5.2) 92.7( 6.9) 138.6( 5.5)
Tyr 92.7( 44) 100.9C 4.4) 122.2( 4.6) 72.3( 5.3) 113.9( 4.6)
Phe 167.6( 8.0) 183.0( 8.0) 185.1( 6.9) 81.3( 6.0) 182.8( 7.3)
His 814( 3.9 75.4( 3.3) 66.4( 2.5) 4.1( 0.3) 52.0( 2.1)
Lys 137.4( 6.5) 142.8( 6.3) 201.2( 7.5) 99.4( 74) 190.9( 7.6
NH, 235( 1.1) 23.5( 1.0) 18.8( 0.7) 43( 03) 19.3( 0.8)
Arg 159.6( 7.6) 171.1( 7.5) 135.6( 5.1) - 132.9( 5.3)
Total 2,105.0 2,274.6 2,683.5 1,351.8 2,498.8

* Treatments : Refer to Table 2.

* () . Numbers in the parentheses are % to total amino acid content
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Table 5. Color value of the crab hydrolyzates treated by various neutralization agents
T reatments‘(‘:(?lo‘ L a b AE
A 74.5 130 419 50.7
B 70.0 15.0 484 589
C 67.9 9.27 4.7 55.8
D 80.6 -3.52 284 34.5
E 73.0 9.48 46.9 54.9

Treatments* . Refer to Table 2

Table 6. Decolorization ratio of the crab hydrolyzates treated by various decolorization agents
(unit : %)
Treatment Treatment
Decolorization agent 5% 10% 5% 10%
Powdered A. C** 99.0 99.6 994. 99.9
Granular A. C. 274 40.2 29.2 420
Granular A. C. 7.2 129 54 114
Diatom earth 219 454 22.8 43.2
Celite 25 7.0 2.4 7.1
* Treatments : Refer to Table 2
** A C. . Active Carbon
Table 7. Decolorization ratio of the crab hydrolyzate treated by powdered active carbon
(unit : %)
Concentration
0 1 2 4 6 8 10
Decolization ratio -— 828 99.1 99.3 99.6 100.0 100.0
Total nitrogen 0.55 048 042 0.34 0.30 0.22 0.21
Formol nitrogen 0.31 0.30 0.30 0.29 0.28 0.28 0.27
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Fig. 2 QDA profiles of the crab hydrolyzates by with or without powdered active crabon{A. €)

C treatment without A. C(—@—)
E treatment without A, C(—A~)

C treatment with A, C(~-O-)
C treatment with A, C(~-A-)
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Fig. 3. QDA porfiles of the crab hydrolyzates by with or without powdered active carbon(A. C)

C treatment without A. C(—@—)
E treatment without A. C(—A—)

C treatment with A, C(~-Q--)
C treatment with A. C(-~A-)
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Table 8. Color value of the crab hydrolyzates treated by powdered active carbon
Treatmen(t:so"lor L a b AE
C 80.6 -3.52 284 345
E 80.2 -1.95 15.1 24.9

* Treatments - Refer to Table 2
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Table 9. Contents of free amino acids in the crab hydrolyzates treated by powdered active carbon

(mg%  wet basis)

Amino acid Treatments*
C E

Asp 289.0(13.0) 286.6(12.9)
Thr 66.0( 3.0) 65.5( 2.9)
Ser 81.3( 3.7) 82.7( 3.7)
Glu 395.5(17.9) 408.0(18.4)
Pro 8.36( 3.8) 84.6( 3.8)
Gly 188.9( 85) 187.0( 8.4)
Ala 192.9( 8.7) 188.7( 85)
Cys 33(C 0D 42( 0.2)
Val 76.6( 3.5) 78.6( 3.5)
Met 52.9( 2.4) 51.2( 2.3)
Tle 45.6( 2.1) 45.6( 2.0)
Leu 133.1( 6.0) 133.8( 6.0)
Tyr 725( 33) 78.8( 35)
Phe 186.3( 8.4) 179.0( 8.0)
His 33.3( 1.5) 38.1C 1.7)
Lys 189.9( 8.6) 186.0( 84)
NH; 22.0( 1.0) 23.3( 1.0)
Arg 96.1( 4.3) 98.9( 44)
Total 2,209.2 2,220.7

* Treatments - Refer to Table 2

*(_ ) ! Numbers in the parentheses are % to total amino acid content

50

3B F
30 -

o)
25 |

20 ¢

Salt content (%)

1s |

10

[+ : A ] I i L i i i L

45 p —O- °Brix <
-~ Salt
40 - <40

50

30

°Brix

410

2 16 20 30 40 50 60 70 80 90
Evaporated water (ml)

Fig. 4. Relationship between salt content and
concentration of the crab hydrolyzate
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