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Abstract

Effects of amino acid composition and average hydrophobicity of soybean peptides on serum choles-
terol in rats were investigated. Soybean protein(ISP), casein(SCN), their peptic hydrolyzates fractionated
by acid precipitations(SHT, SH8, SH6, SH4, CHT), and amino acid mixtures of the same composition
as the proteins(SAA, CAA) were prepared to feed to rats. The amino acid composition of the peptides
was analyzed by HPLC and the concentration of serum cholesterol in the rats was measured. By
data analysis, it was found that there was no relationship between ratio of Lys/Arg or molar ratio
of hydrophobic amino acids and serum cholesterol level. And also there was no relationship between
the concentration and average hydrophobicity calculated by the method of Tanford, Manavalan, or

Meirovitch, only except by the method of Krighaum(r= -

0.736); the higher the average hydrophobicity

of Krighaum was, the lower the concentration of serum cholestrol became.
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Table 1. Amino acid composition of the proteins and
their peptide fractions

Amino acid composition (mol)

Components yop, gy S8 SH6 SH4 CNP CHT
Val 452 476 471 461 478 528 526
Leu 625 653 650 632 67.1 661 667
Tle 389 402 405 2396 412 373 379

Phe 345 398 358 351 407 296 290
Tyr 215 231 210 210 235 292 295

Trp 44 44 44 44 44 83 7.7
Pro 417 484 514 503 473 849 927
Met 80 73 74 87 80 180 173
Cys 99 99 99 99 99 33 30

Lys 614 463 466 513 456 642 510
Arg 430 360 385 396 350 246 201

His 155 154 155 155 155 186 172
Asx 910 959 957 954 940 564 577
Glx 124.2 112.3 1164 1154 1135 1355 137.6
Gly 572 610 614 599 599 226 245
Ala 482 525 506 505 528 302 320
Ser 447 492 475 475 485 465 525
Thr 310 334 328 327 336 310 363
Lys/Arg 143 129 121 130 130 261 254
MRH? 319 341 337 330 345 406 413

UDietary nitrogen sources fed to rats: ISP, isolated soy
protein; SHT, total precipitate of peptic hvdrolyzate of
ISP; SHS8, pH 8.0 fraction of the ISP hydrolyzate; SHS,
pH 6.0 fraction of the ISP hydrolyzate; SH4, pH 4.0 frac-
tion of the ISP hydrolyzate; CNP, sodium caseinate; CHT.
total precipitate of peptic hydrolyzate of CNP.

YMolar ratio of hydrophobic amino acids (mol/mol, %)

Table 2. Hydrophobicity indices of amino acids in four
different methods

Tanford"
(kcal/mol)

Trp 377 Val 486 Cys 452 Phe 330
lie 315 lle 482 lle 3.07 e 3.14
Phe 287 Leu 405 Met 283 Val 283
Pro 277 Cys 405 Phe 260 Trp 253
Tyr 267 Met 354 Trp 233 Met 238
Leu 217 Phe 315 Val 176 Leu 224
Val 187 Trp 308 Tyr 153 Cys 184
Met 167 Tyr 257 Leu 128 His 1.72
Lys 164 Ala 212 Ala 105 Tyr 123
Cys 152 Gly 158 Thr 067 Ala 123
Ala 087 His 131 Ser 060 Gly 084
His 087 Giu 104 His 050 Arg 068
Arg 085 Arg 087 Asp 039 Thr 058
Glu 067 Thr 084 Gly 038 Pro 048
Asp 066 Pro 052 Glu 036 Asp 038
Gly 010 Lys 051 Arg 026 Glu 028
Ser 0.07 Ser 038 Pro 013 Ser 028
Thr 007 Asp 0.00 Lys 000 Lys 000

Manavalan®

Siroviteh
(kcal/mol) Meirovitch

Krighaum™

1"9Each hydrophobicity index is referred to the referen-
ces!t ¥ respectively, and the hydrophobicity indices by
Krigbaum™ and Meirovitch™ were reciprocated.

Table 3. Average hydrophobicity of the peptide fractions
and serum cholesterol level in rats fed with the pepti-
des

Average hydrophobicity Cholesterol

Peptide!  Tanford Manavalan Krigbaum? Meirovitch”  (mg/m/)*
(Cal/mole) ((, ll/mol)
ISP 1283 8 177145 903.6 1()8()1) 77.3% 5.2™
SAA 1283.8 1771.5 903.6 1080.0 8251 52"
SHT 1303.4 1808.5 934.6 1120.1 705t 5.7‘

SH8 1296.7 1788.9 917.0 1101.2 738+ 53%

SHé 12943 1773.4 910.9 1090.7 74.5% /.()"‘
SH4 1312.0 1830.9 947.0 1134.1 68.6+ 7.6
CNP 14941 1817.0 900.1 11076 1000+ 112
CAA 1494.1 1817.0 900.1 11076 1006+ 2.3
CHT 1471.1 1812.1 904.1 11111 952+ 2.7%

"Dietary nitrogen sources: same as shown in Table 1.
Only, SAA, amino acid mixture of the same composition
of ISP; CAA, amino acid mixture of the same composition
of CNP,

29 Average hydrophobicities of the peptides by Krigbaum
‘' and Meirovitch'™ were reciprocated and multiplied
by 1.000.

"Values represent the mean® SD. Values followed by the
same letter are not significantly different at p<0.05 level.
“Cholesterol levels by the treatments SH8, SH6, and SH4
were measured in an other lot of experiment.
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Fig. 1. Relationship between lysine/arginine ratio(A) or molar ratio of hydrophobic amino acids of peptide fractions
(B) and serum cholesterol level in rats

®; soybean peptides,
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