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The dynamic mechanical properties of milk gel were examined as function of temperature, concen—

trations of milk and enzyme. The real and imaginary parts of the complex rigdity G’ and G” were:

measured at 2% strain and 5 rad/s of frequency.

The results showed that the rigidity of milk gel was dependent on the concentration of milk (C) in such

a way that

J/GocC. It was found that gel point (t,) was dependent on the concentration of milk as

ty<C, and on the concentration of enzyme as tzoc 1/(E). The activation emergy of enzymatic reaction

stage and coagulation stage were 21.1+45.8 kcal/mol and 26.4=+1.14 kcal/mol, respectively.
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Table 1. Operating specification of RFR-7800

Dia. of inner cylinder, R;
Dia. of outer cylinder, R:

Ri/R.
Height of cylinder
Steady mode

minimum torque

maximum torque
Dynamic mode minimum frequency

maximum frequency

minimum angular rotaion
maximum angular rotation
minimum shear rate
maximum shear rate

24 mm

26 mm

0.932

55 mm

1073 rad/s
100 7rad/s
1.2x1072 7!
1.2x107% 57!
0.01 g/cm

10 g/cm

0.01rad/s
500 rad/s

lland)9] =]-& 4bf skim milk & 5°C o]3}9] WA
ze} B33t Ao wekd 4y =9 CaCl &
Aol AZY stel AgtEch ET $EF 09
o7 $5le] &8 1/ 300mg ¢ NaN; & 37} 3
foe Az +F9 pHE 6.4 2 27 syl

2. S-f& & (rennin)

APl AF2§ F4= HANSENjte] 2438 i4
24 0.02mol/l 2] Sodium acetate -ZNe| 16wt%
2 88 AR5 Berridge $:100] &5t E49 B4
4 &4 84w}, & Berridge test 23 71U.P.Ql &
£F 84 A3t BAS] g5t Aedd 2ast
A A% A 97 ML= H450d AgsA

3. A

Al 2.¢] rheological properties & ZA 317 3 stH
Rheometric fluids rheometer (RFR 7800, Rheomet-
rics INC. U.S.A.)E AL-&35}% )
plate-plate & FAld g3 2] A7t
A Age] A T2 FAzH L AP AE
SALEF L Agstgiond o FxY F4L Table
13 2ok

Z- cone-plate,

ST AE
7

4
Aol A% 4 gel

s 3 FAAA §
$o2 TET 4+ Yo
2 gzlel Yol Eaol A % T k-

casein 9] 23] ul-S-3)} B85l «-casein & £z

EEERE NS S

oo

C_‘é‘_i 23 vl c coagulation

K —y /e —C;
4 29 ] )
casein casein caseln

L ARIAE 4 45 $EYFE A2 4
5le] Boussemaer13¢] =z Algl8 Abgslgon] o)™
Al FA = kS simplex method o] 23l A FF
ahleh.

49 Wy

S gel b APl A rigidity(6NE EH 8]
9 35ted NILAC de NIZO b7t AlATE A& 59 A
2% HAzA6 skl UL 2447 Aol skim
milk Q1 4 & 45°Ce] 10mM CaCl, §ie] &3
AAE ATl 4R FEF 2A2AA Lkl
30+0.1°C 8] &gz 24 A7 AR A. T4
£ Aslslr] 5246 AEE SIEE ddslx
AR B4E Frbstd & 20% T mwukstd
Rheometric fluids rheometer &} cylinder o $913}
gt rigidity o] EPEAL 49 gelft 4L
st3skx] g WA HdAdEE SAT 2
# 2%2A B AL 2%9 AkgEE AgEtd
25, ArkEEE rigidity o HRMEG)HS BREE
(GM4 ¥ gol H&L AREEE FHT® A5
rad/s o2 B ARAAE 2% AggH 5rad/s
g AREEE EHY2zALE AL

T gelfb AlRAL(DLE FHAR Y FEZH
Ao G el Fokslrl AlAshe Al 4
= Asigd
ghgo] AP F TEY S € 2

z

83le] o] paraffine 0.2 4]

lo o



S8 Gelfbel FA3 BOhEH HiR (1)

Table 2. Influence of milk and enzyme concentrations and temperature on the rigidity

and reaction rate constant

Milk Cat+ Enzyme Temp. G” K1 K. ig
% mM mifl °C Pa 10~3/min 10~2/min min
10 10 0.01 30 94.6 20 4.455 0. 841 200
10 10 0.02 30 111.4 21 4.877 1.422 110
10 10 0. 05 30 106. 9 2.5 6.912 2.419 40
10 10 0. 10 30 121.8 23.7 5. 555 2.837 25
10 10 0.15 30 119.3 22.5 7.338 3.753 11
10 10 0.20 30 119.3 22.7 7.62 3.814 11
10 10 0.50 30 112.8 22.4 8. 164 5. 041 0.2

4 10 0.2 30 10.9 2.4 4.120 1.463 2.2

6 10 ’ 0.2 30 36.6 8.3 5.848 1.718 6.5

8 10 0.2 30 77.4 16.3 5.053 2.736 8.8
12 10 0.2 30 172.8 30.7 6.579 3.792 12. 8
14 10 0.2 30 230.9 37.3 4,179 2.622 15.6
10 10 0.2 25 124.5 23.8 2.922 1. 450 19
10 10 0.2 35 106.5 23 14. 460 7.769 7.5
10 10 0.2 40 88.8 22 29. 590 16. 220 6
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Fig. 1. Variation of G’ as a function of time.
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Fig. 2. Influence of concentration milk on the G’.
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Fig.7. Schematic diagram of modified Alaska
pollack longline.
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Fig. 9. The characteristics of the second splitting
electric magnet.
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