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Fig. 1. The infrared spectra of 30K and phosphorylated-
30K (P-30K) hydrolysates. A: Hydrolysate, B: Phosphorylated-
hydrolysate.
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Fig. 2. Solubility of phosphorylated hydrolysates as function
of pH. Solubility was measured after 30 min equilibration period
at room temperature (25°C). The solubility is expressed as percent
total protein in supernatant solution. P-30K is a hydrolysate permeat-
ed through a 30,000 (30K) molecular weight cut-off (MWCO)
membrane and then phosphorylated with STMP, P-10K is a
hydrolysate permeated through a 10,000 (10K) MWCO membrane
and then phosphorylated with STMP, P-5K is the hydrolysate
permeated through a 5,000 (5K) MWCO membrane and then
phosphorylated with STMP, P-1K is the hydrolysate permeated
through a 1,000 (1K) MWCO membrane and then phosphorylated
with STMP, and 1K is the hydrolysate permeated through a 1,000
(1K) MWCO membrane.
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Fig. 3. Emulsifying activity of phosphorylated hydrolysates as
the function of pH. Emulsifying activity was evaluated by spectro-
turbidity method. The mixture of 3 ml of 1% hydrolysate solution
and 1 ml of oil was homogenized at 12,000 rpm for 60 sec.
Aliquots were immediately pipetted from the emulsion and diluted
50-fold into 0.1% SDS in 0.1 M NaCl, pH 7.0, and then measured
absorbance at 500 nm. The emulsifying activity was expressed as
absorbance.
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Fig. 4. Emulsion stability of phosphorylated hydrolysates as
function of pH. Emulsion stability was evaluated by a half-time
(30 sec to 60 min) of absorbance from the stock emulsions
prepared for the measurement of emulsifying activity.
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Table 1. Whippability and foam stability of phosphorylated hydrolysates as function of pH

- Whippability*' Foam stability**

P P-30K P-10K P-5K P-1K 30K P-30K P-10K P-5K P-1K 30K
2 0.98 1.00 0.94 0.31 0.97 0.12 0.08 0.12 0.04 0.05
3 1.00 0.96 0.97 0.52 0.98 0.11 0.14 0.15 0.04 0.03
4 1.00 0.96 0.95 0.64 0.96 0.20 0.17 0.14 0.08 0.09
5 1.00 0.97 0.98 0.76 0.94 0.29 0.26 0.18 0.10 0.14
6 1.00 0.99 0.96 0.81 0.96 0.33 0.38 0.27 0.11 0.16
7 1.00 1.00 0.93 0.78 0.94 0.42 0.35 0.26 0.10 Q.21
8 1.00 1.00 0.93 0.75 0.93 0.44 0.41 0.30 0.12 0.21
9 1.00 1.00 0.94 0.73 0.91 0.56 0.46 0.36 0.14 0.27
10 1.00 1.00 0.93 0.73 0.89 0.54 0.40 0.37 0.17 0.21
11 1.00 1.00 0.93 0.74 0.87 0.51 0.41 0.36 0.19 0.16

*'Whippability was expressed by the following equation: (Total volume-Drainage volume)/Initial volume.
*?Foam stability was expressed by the following equation: (Total volume-Drainage volume)X 100/Initial volume.
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Improvement of the Functionalities by Phosphorylation of Hoki(Johnius belengeri) Frame Protein

Hydrolysates

You-Jin Jeon, Byoung-Jo Lee’, Pyo-Jam Park, Hee-Guk Byun and Se-Kwon Kim*(Dept. of Chemistry, Pukyong
National University, Pusan 608-737, Korea; 'Dongwon Industry Co. LTD., Seoul 137-130, Korea)

Abstract : To enhance functional properties of 4 different hoki frame protein hydrolysates (30K, 10K, 5K and 1K
hydrolysate) fractionated through a series of 30, 10, 5 and 1 kDa molecular weight cut-off membranes in order to
decrease pore size, all hydrolysates were phosphorylated with sodium trimetaphosphate and altered phosphorylated-
30K, 10K, 5K and 1K (P-30K, P-10K, P-5K and P-1K), respectively. The covalent attachment of anionic
phosphate groups to polypeptide chains improved the functional properties, such as solubility, emulsifying properties
and foaming properties, of hoki frame protein hydrolysates. Especially, P-30K hydrolysate with the highest molecular
weight fraction possessed the most excellent functional properties among 4 different phosphorylated hydrolysates.

Key words : Hoki frame, hydrolysate, Phosphorylation, Functionality
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