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Fig. 1. Molecular weight distribution profiles of 1st-
step (----) and 2nd-step (—) hydrolysate on Se-
phadex G-50 column (92X 90 cm) by gel filtration
[eluant: 0.05 M sodium phosphate buffer (pH 7.5),
flow rate: 12 mi/hr, fraction volume: 2.5 m/].
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Table 1. Amino acid compositions of fish skin gela-
tin, 1st-step hydrolysate and 2nd-step hydrolysate
(g-amino acid/100 g-protein}

. . . 1st-step 2nd-step
Amino acid  Gelatin hydrolysate  hydrolysate
Hypro 6.13 5.65 6.00
Asp 8.22 7.63 7.15
Thr 2.26 2.65 2.88
Ser 7.65 7.25 7.01
Glu 12.17 11.48 11.14
Gly 20.75 20.40 20.25
Ala 9.61 9.52 9.45
Cys 1.80 1.70 1.75
Val 2.99 3.05 3.15
Met 2.32 3.00 3.00
Ile 1.82 2.11 241
Leu 3.20 340 3.53
Tyr 2.01 2.33 2.35
Phe 3.00 3.30 341
Lys 418 422 424
His 1.03 1.20 1.16
Arg 9.20 9.21 937 -
Pro 7.80 7.57 7.75
Total 100.00 100.00 100.00
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Table 2. Emulsifying capacity and stability of fish skin gelatin, 1st-step hydrolysate and 2nd-step hydrolysate

at various pHs

Emulsifying capacity (%)

Emulsifying stability (%)

pH . 1st-step 2nd-step ) - 1st-step 2nd-step
Gelatin hydrolysate hydrolysate Gelatin hydrolysate hydrolysate
2 3143 - - 24.82 - -
3 62.37 - -~ 55.99 -~ -
4 56.20 -~ - 55.51 - -
5 13.96 - - 6.71 - -
6 12.95 - - 11.38 - -
7 17.48 - - 12.76 - -
8 19.09 - - 12.65 - -
9 20.77 - - 12.07 -~ -
10 21.79 - - 1467 - -
11 33.14 - - 14.75 - -
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Table 3. Foaming capacity and stability of fish skin gelatin, 1st-step hydrolysate and 2nd-step hydrolysate

at various pHs

Foaming capacity

Foaming stability

pH

. 1st-step 2nd-step . 1st-step 2nd-step
Gelatin hydrolysate hydrolysate Gelatin hydrolysate hydrolysate
2 315 3.10 - 2.22 0.80 -
3 2.80 1.55 - 1.95 0 -
4 3.00 1.65 - 1.95 0 -
5. 2.70 1.15 - 1.90 0 -
6 315 1.25 - 2.36 0 -
7 2.80 1.30 - 2.00 0 -
8 2.50 1.30 - 2.00 0 -
9 245 1.35 - 140 0 -
10 245 1.25 - 135 0 -
1 3.85 1.30 - 140 0 -
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Fig. 2. Moisture adsorption isotherms of fish skin

gelatin [m], 1st-step hydrolysate [a] and 2nd-step

hydrolysate [O] at 21C.
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Fig. 3. Electric conductivity according to concentra-
tion of fish skin gelatin [W], 1st-step hydrolysate
[a] and 2nd-step hydrolysate [(1].
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Fig. 4. Buffering capacity of the water [ +], fish skin
gelatin (W], 1st-step hydrolysate and 2nd-step hyd-
rolysate [(7].
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Fig. 5. Viscosity of fish skin gelatin [m], 1st-step

hydrolysate [a] and 2nd-step hydrolysate [O0] at

various pH values.
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Functional Properties of Fish Skin Gelatin Hydrolysate from a Continuous
Two-Stage Membrane Reactor

Se-Kwon Kim*, Hee-Guk Byun, You-Jin Jeon and Duck-Jae Cho! (Department of Chemistry,
National Fisheries University of Pusan, Pusan 608-737, Korea, 'Department of Food Science
and Technology, Dong Sae College, Pusan 616-010, Korea)

Abstract : The fish skin gelatin hydrolysates were produced using a continuous two-stage
membrane (MWCO 10,000, MWCO 5,000) reactor, and molecular weights, amino acids and
functional properties of the hydrolysates were investigated. The major molecular weights
distribution of the major fractions were 8~10 KDa and 4.5~6.5 KDa in the 1st-step hydrol-
ysates, 2~6KDa and 0.5~2KDa in the 2nd-step hydrolysates. Among the amino acids
in the hydrolysates, glycine, proline, serine, alanine, hydroxyproline, glutamic acid and aspa-
rtic acid having sweet taste were responsible for 68~72% of the total amino acids. But
valine, methionine, isoleucine, leucine, phenylalanine and histidine having a bitter taste
were only 23~25%. Taste evaluations show that the gelatin hydrolysates have a brothy
and sweet taste, 2nd-step hydrolysate have more a favorable taste than 1st-step hydrolysate.
The hydrolysates were completely soluble and clear over the entire pH range. Moisture
sorption at intermediate water activities of the 2nd-step hydrolysate was much higher than
the unmodified fish skin gelatin, but foaming and emulsification properties were poor. Buf-
fer capacity of the 2nd-step hydrolysate was higher than the fish skin gelatin and 1st-step
hydrolysate, while viscosities of the hydrolysates were lower than the fish skin gelatin.



