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Effect of Casein hydrolysates and functional yoghurt containing rich
ACE inhibitory peptides on blood pressure in Spontaneously
Hypertensive Rats
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Tianjin University of Commerce, Tianjin 300134, China)

Abstract: Objective : Using 12—-week —old male SHR and Wistar rats as the trial animals,they were gavaged
casein bi—enzymatically (pepsin and trypsin) hydrolysates (A),the ultrafiltration (B) ,debittering (C) products of
the hydrolysates,and ultrafiltration of debittering products(D) respectively,in order to study their antihypertensive
effect. Methods:In the study,the gavage administration doses of A and C was 0.083,0.25 and 0.75g/kg mb,B
and D was 0.01,0.03 and 0.09g/kg mb. The SHR were tested for their systolic blood pressure (SBP) during 8
hours post —administration. Results:normal Wistar rats administered high dose of the four products did not
present any obvious change after administration,each of the three doses about the four products had a notable
inhibitory effect on the increase of SBP in SHR,the four hydrolysates(A,C,B and D) achieving the highest
reduction 22.630,19.375,33.375,29.000mm Hg in the fourth hour at the administered dose 0.25,0.75,0.03 and
0.03g/kg mb respectively. The blood pressure of SHR rats dropped with 36.875, 31.875mm Hg at four hour
after administered the fermented milk produced by the two ultrafiltration products,furthermore,continuous
administration of the two yoghurt could keep SBP at a lower level for a long time period. Conclusion:There
were certain effect on control and treatment about high blood pressure using functional yoghurt containing rich
ACE inhibitory peptides,and providing a certain basis for antihypertensive food.
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Table 1  The factors and levels about single factor of debittering

with flavourzyme
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Table 2 The factors and levels about orthogonal experiment of

debittering with flavourzyme
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Table 3 The detection method of ACE inhibition ratio in vitro

R B pagist 2
HCl 0 0 250
HHL 200 200 200
5 100 0 0
R =R 37°CH K 3min
ACE 20 20 20
IR EAE37°CH 7K 30min
HCl 250 250 0
IR B 22 0 100 100
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Table 4  The restuls of sensory score about single factor of

debittering with flavourzyme

S sk kon svkirs T ki
2000 4.4 5 6.2 0.5 7.0
2500 5.8 5.5 6.6 1.0 7.6
3000 7.8 6.0 7.2 2.0 7.8
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Table 5 The orthogonal experiment results about debittering

with flavourzyme

SRS A B C ERME R
1 1 1 1 -1.600 -1.608
2 1 2 2 -2.030 -2.123
3 1 3 3 -2.590 -2.532
4 2 1 3 -1.385 -1.468
5 2 2 1 -1.435 -1.665
6 2 3 2 -2.465 -2.473
7 3 1 2 -1.915 -1.892
8 3 2 3 -2.395 -2.308
9 3 3 1 -2.420 -2.419

®6 AT A R CEURAED 7 200 i
Table 6  Variance analysis for orthogonal array experimental
results (bitterness value)

Jizekis WASITA BB ¥r o FE pfE

A 0.716 2 0.358 11.870 0.002

B 2.258 2 1.129  37.428 0.000

C 0.389 2 0.195 6450 0.014
R 0.332 11 0.030

1 p<0.01, 235 p<0.05, B35 KT .

KT EATER AR GEURIIRAED) J7 =0 Mk
Table 7 Variance analysis for orthogonal array experimental

results (after—bitterness value)

JrzERIE MAFrA Al s P pfH

A 0.352 2 0.176 19.879  0.000
B 2.014 2 1.007 113.869 0.000
C 0.232 2 0.116 13.120  0.001
R 0.097 11 0.009
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Fig.1 The effection for ICs, with flavor enzymatic
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Fig.2 Antihypertensive effect of single administration of

casein bi—enzymatically hydrolysates on the SBP of SHR
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Fig.3 Antihypertensive effect of single administration of
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casein bi—enzymatically hydrolysates on the SBP of Wistar
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Fig.4 Antihypertensive effect of single administration of

ultrafiltration products about hydrolysates on the SBP of SHR
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Fig.5 Antihypertensive effect of single administration of

ultrafiltration products about hydrolysates on the SBP of Wistar
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Fig.6  Antihypertensive effect of single administration of
debittering sample 9 on the SBP of SHR
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Fig.7 Antihypertensive effect of single administration of

debittering sample 9 on the SBP of Wistar
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Fig.8 Antihypertensive effect of single administration of

debittering sample 9 with ultrafiltration on the SBP of SHR
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Fig.9 Antihypertensive effect of single administration of
debittering sample 9 with ultrafiltration on the SBP of Wistar
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Fig.10  Antihypertensive effect of continuous administration of

casein bi—enzymatically hydrolysates and its ultrafiltration
products on the SBP of SHR
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Fig.11  Antihypertensive effect of continuous administration of

debittering sample 9 and its ultrafiltration on the SBP of SHR
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Fig.12  Antihypertensive effect of single administration of
ordinary fermented milk on the SBP of SHR
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Fig.15 Antihypertensive effect of continuous administration of
functional fermented milk on the SBP of SHR
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