iFlEEBERELVEXKELABRE - XTFFOD
28 - 5E - FEADFEICEHT MR

BILFEF* - B - AR - R 52 AR 80 - Al EA

BT N G R RTINS B e U ot B N BN PR

Modulating Effects of Soy Protein Isolate and Soy Protein Hydrolysate
on Human Brain Function

Eiko HATAKEYAMA', Masato YAMAGUCHT, Koji MURAMOTO? Go ITO?,
Yutaka MOTOHASHT? and Shigekazu HIGUCHT?

'Kansei Fukushi Research Center, Tohoku Fukushi University, Sendai 981-8522
“Graduate School of Life Science, Tohoku University, Sendai 981-8555
3Akita University School of Medicine, Akita 010-8543

ABSTRACT

We evaluated modulating effects of soy protein isolate and soy protein hydrolysate on
human brain functions by cerebral blood flow and electroencephalography, both non-
invasive measurements. Oxy-Hb concentration and cerebral blood flow at the
forehead increased significantly while performing assigned tasks and decreased while
listening to music when the subjects ingested soy protein and peptides. In the
electroencephalogram, a significant increase in amplitude of all the frequency bands
was observed in the peptide group. Specifically, there were significant increases in
the amplitudes of theta, alpha-2 and beta-1 frequency bands after the ingestion of
peptides (P<0.05). These results suggest ingestion of soy protein and peptides has
effects on brain activity. Additionally, salivary cortisol, a stress hormone, was
significantly lower after performing the tasks in the soy protein (P<0.01) and peptide
(P<0.05) groups compared with the placebo group. This suggests soy protein and
peptides may decrease stress. Further research is required to clarify these points as
well as to identify the active components contained in soy proteins. Soy Protein
Research, Japan 6, 147-152, 2003.
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Fig. 1. The state of a subject while performing tasks.
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Table 1. Performance tasks
Arithmetic Short term memory Repetitive
number of errors  number of errors time (s) number of errors
Protein 14+14 12.1+9.7 238.7+64.9 25+14
Peptide 1.2+0.9 8.9+8.6 222.3+28.4 49+2.9
Placebo 1.5+1.8 12.9+8.9 235.2+34.1 4.0+3.2
Values represent the means £SD. Number of subjects : N=10
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Fig. 2. Changes in oxy-hemoglobin concentration of left forehead while arithmetic task. Number of subjects :
N=10. Significant difference : %%, P<0.01; %, P<0.05.
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Fig. 3. Changes in oxy-hemoglobin concentration of left forehead while short term memory task. Number of
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subjects : N=10 Significant difference : %%, P<0.01; %, P<<0.05.
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Fig. 4. Changes in oxy-hemoglobin concentration of left forehead while repetitive task. Number of subjects : N=10.
Significant difference : %%, P<0.01; %, P<0.05.
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Fig. 5. Amplitude of each frequrncy band at Fz on EEG. Results are expressed as the means =SD. Significant
difference before and after ingestion : %, P<0.05; %%, P<<0.01.
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Fig. 6. Changes in the salivary cortisol levels after the Fig. 7. Changes in the scores of POMS after the task.
task. Number of subjects : N=10. Results are Number of subjects : N=10. Results are expressed
expressed as the means £SD. %, P<0.05. as the total of the scores.
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