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Effects of Ultrasound on the Hydrolysis of Casein by Trypsin

7ZHU Shao-juan, SHI Yong-hui*, LE Guo-wei
(School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract: The activity and hydrolysis kinetics of trypsin were studied under ultrasonic field.
Hydrolysis percentages in the presence and absence of ultrasound were compared. The hydrolysis
percentages of casein were increased under 180 W and 225 W ultrasonic powers for 10 min. The
temperature curve changed significantly in the presence of ultrasound, the hydrolysis percentages
subject to ultrasound were about 4. 4, 2.47, 2.33 times higher than those under ordinary
conditions at 5 ‘C,10 C, and 20 C. The optimal pH value for trypsin subject to ultrasound was
similar to that of the control condition, and K, value decreased. The casein and trypsin were
pretreated by the ultrasound. The result showed that pretreatment of casein increased the
hydrolysis percentage. The spectrum analysis showed that the trypsin fluorescence intensity
became stronger, and the trypsin fluorescence emission peak blueshifted from 334nm to 332nm
after the ultrasonic treatment.
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Tab. 1 Effect of ultrasound on optimal enzyme reaction temperature
5 C 10 C 20 C 30 C 35 C 40 C 50 C 60 C 70 C
0.100£  0.173+  0.218% 0.541%F 0.659+t 0.7684+  0.633%=  0.436+ 0.295+
0.006" 0. 020" 0.020* 0.018* 0. 030* 0. 025 0.015% 0.020" 0. 020°
0.540+  0.600%  0.727%£  0.736%=  0.759+  0.7774+ 0.786E  0.536% 0.164+
0.014" 0. 020" 0. 004" 0.007" 0.016° 0.004" 0. 006" 0. 006" 0.006"
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Fig.2 Effect of ultrasound on optimal enzyme temperature
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Tab. 2 Effect of ultrasonic substrate pretreatment on the hy- )
s 60 min ,
drolysis of casein
C |
/min 20 min 60 min ’ ’
1 0.19 0.23 0. 34 ’ ’
3 0.33 0. 32 0.41 ’
5 0.43 0.41 0.51 ’
7 0.55 0. 54 0.6
10 0.58 0.59 0. 68
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b
. b Km ’
1, 0.01 mg/dL ; ,
. 225 W,20 kHz 10 . 5C 54%
min, , 4.4 31.3%,
190~ 340 nm, 5(Ca,b). )
, 280 nm , R ,

256 nm



54 24

9 r 7[’
8
6.
7 -
6 b 5T
o 5 @ 4}
2 R
® 4 #
!
3 L
2 } 0
1 1+
0 n 1 ' 1 Y
200 250 300 350 400 450 500 0 . ! ) i
% 4/nm 200 250 300 350 400 450 500
#% ¥/nm
. 10 min
60 min
6

Fig. 6 Spectrum of fluorescence emission of trypsin
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