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Abstract

In order to effectively utilize fish(Cod, Gadus macrocephalus) bone obtained as fish waste in fish manufactory, the
preparation of the fish bone gelatin were attempted by heat extracting method from collagen protein contained in
the fish bone. The methods of two kinds pretreatments(the B-type by alkali pretreatment and the E-type by enzyme
pretreatment) for fish bone and the optimal extraction conditions to prepare gelatin from pretreated fish bone were
investigated. Physical properties and functionalities of the two type fish bone gelatins obtained were compared with
the commercial gelatin and the fish skin gelatin. The optimal extraction conditions of the B-type and the E-type gela-
tins were 5 folds of added water with material(w/w), pH 5.0, 3 hrs of extraction time and 60C of extraction tem-
perature. The yield of the B-type and the E-type gelatins were 32.6% and 28.1%, respectively. The B-type gelatin
was superior to the E-type in all of physical properties. Molecular weight of the B-type was larger than that of the
E-type due to its pretreatment method. Among the composition of amino acids, the amino acids such as glycine, ala-
nine, glutamic acid and imino acids(proline and hydroxyproline) were responsible for 68~70% of the total amino

acids. Functionalities of the fish bone gelatin were almost similar to commercial gelatin.
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Ack F&¢ Azpe £42 &3 (Whatman No. 1§ ¥
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Raw material

Thawing and washing with cold water

Filtrating with cheesecloth

Residue

Adding a-chymotrypsin
(E/S=0.1%, temp 5 35T,
pH ; 7.8, time ; 3hrs)

Residue

Washing with water
of pH 3.5
Filtrating with cheesecloth

E-type product extraction

Adding 1% Ca(OH),
(temp 5 2T, time : 8weeks)

Residue

Washing with cold water
(until about pH 7.0)
Filtrating with cheesecloth

’ B-type product extraction

Filtration

Carbon treatment

Ion exchange

Drying(40C, 3days)

Fig. 1. Procedure for extraction of the B-type and the E-type product from the cod bone.
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Table 1. Proximate compositions of B-type and E-type
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Table 2. Proximate compositions and mineral contents for B-type and E-type gelatin.
Proximate composition( %) Mineral (ppm)
Product
) Crude Crude
Moisture . Ash Zn Cd Mn Pb Mg
protein fat
Commercial gelatin 12.85 85.8(974) 174 110 050 ND 050 030 ND
Bone B-type gelatin 0.73 98.2(98.9) 0.63 0.90 65.32 ND 641 ND ND
Bone E-type gelatin 0.56 98.4(99.1}) 0.85 0.82 57.67 ND 405 ND ND
* Skin B-type gelatin 500 94.3(99.3) 0.60 0.40 373 ND ND 004 ND
% Skin E-type gelatin 450 94.6(99.1) 040 0.40 919 ND 2326 010 ND

* Refer to the comment in Kang ef al.(1992)
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Table 3. Amino acid compositions of commercial gelatin, fish bone gelatin and fish skin gelatin

(residues/1000 residues).

Amino Commercial Fish bone gelatin Fish skin gelatin®*
acid gelatin B-type E-type B-type E-type
Hyp 88.27 52.52 52.22 66.54 64.35
Asp 50.28 46.45 4791 50.84 51.73
*Thr 18.64 26.76 25.49 22.57 23.62
Ser 35.87 51.53 52.08 64.77 64.17
Glu 78.32 84.02 8591 73.56 74.00
Gly 340.69 356.51 353.54 354.57 351.70
Ala 100.52 119.07 117.59 116.22 115.69
Cys 2.35 2.76 1.88 4.15 1.95
*Val 2201 22.85 22.05 17.70 18.95
* Met 5.64 13.06 14.62 13.43 13.33
*lle 15.68 11.45 13.07 8.46 9.23
*Leu 29.02 22.69 23.47 19.45 20.76
Tyr 0.59 3.10 3.30 2.56 2.03
*Phe 16.06 21.62 22.21 14.05 17.08
*Lys 30.74 34.84 31.13 28.86 3101
*His 8.18 9.42 9.72 5.04 5.05
Arg 51.53 50.68 50.20 52.33 52.02
Pro 105.61 70.69 73.62 84.89 86.32
Essential amino acid 146.0(14.6%) 162.7(16.3%) 161.8(16.2%) 129.6(13.0%) 136.0(13.6%)
Total amino acid 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0
* Essential amino acid
( )= Essential ar.nino a.cid X100
Total amino acid
* % Refer to the comment in Kang et al(1992)
ARG E 5~8% A A Yeith Halele| E21X 4E
Imino acide Ze4d @uldoy HolatA Bo] #XH %%% B-typed} E-type AEte 3 AlgAziEle] E21%
ol de AoZAM o9 e Fapde AT ¥ AEo] #ale Table 49 etk AgHe HEdA
ATE, 281 Fepde] WAL R wEsle o2 gy 30% AT BEA F, 50~60CANA EHAIH FHE
A AT, E FEH'E imino acid®] ) oW At Alghd Fgojo] HY I £RAL FrIt FEI £
B9} gelling capacity”} @12t} 3}%] T Eastoe$} Leach W T& W& 2EoA gel& FA%H 54 4 =2
e HEFEAM F2% AelElo] hydroxyproline® 7] o] gel& tH] 2EE ASAZRLEMN sl WA
proline®} T}ulE o7l 1:1.252 YF3ctn Eunay  Hed, °19Jr o] 29| Wsle] 93 gel 2 solo} 7k
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ABADEe 14.6% 2ot tha: Bol F FH AT

22/ #3137

ool A} %3} B-type et 7z} 4T 9 12TEA A
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5o} QoY Baype Aetd e FHMO] W AL 4
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%2 7} Stk FERMEAL Tween-80°] 459% 2
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st 9} o Aletel o] o] W]Szd Ao vehyh wat
A ofme) Btypedetel e #3A2AM AE ¥ IAFE
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HAdglelo] 2449 leucine alkylesterE plastein ¥H3-
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Table 4. Physical properties of commercial gelatin, B-type and E-type gelatin.

Ttem Commercial Fish bone gelatin Fish skin gelatin*
gelatin B-type E-type B-type E-type
Setting point{C) 20.5 4 - 7 2
Melting point(C) 24 12 - 17 4
Jelly strength(g) 104 21 - 49 -
Viscosity(cps) 7.16 3.87 2.35 3.48 0.84
Isoelectric point 4.50 4.61 4.50 4.95 5.38
Tubidity (ppm) 1.74 2.08 4.98 7.05 8.49
Electric conductivity (umho/cm) 193.2 9.60 4.80 2.10 57.1

* Refer to the comment in Kang ef al.(1992)
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Fig. 7. Emulsifying properties of the B-type, the E-type
gelatin, Tween-60 and Tween-80.

A ! Commercial gelatin B . B-type gelatin

C © E-type gelatin D Tween-60
E  Tween-80
1 Bl whippability [ toam stability
4
o)
Q@
f
[¢}]
Q
(@]
—
Q
()]
£
E
©
O
[V
E F
Fig. 8. Foaming properties of the B-type, the E-type ge-

latin, Tween-60, -80 and bovine serum albumin.
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