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Hurrell 599] W 23} Horigome $7¢] WHi<
F12 3o i 9l AE ZA S AFSS il g e
T AFyji Pro-R; Fuji Oil Co., Japan)#} 7}
A|Q1(Vitamin free; Hammarstein, Merck Co. Sweden)
ojth. ZAMYE tgd 2ok z+ gl 100 gL 0.04
M-NaOH 1700 m/o)) £3|A)1A pH68z2 ZAAIZ F,
caffeic acid(Tokyo kasei kogyo Co., Japan) 10gS £
ajA121 89 250 mi(pH 6.8)& 715t 30~3BC E R
FAIA171H, tyrosinase(E.C.1.14.18.1.,, 1 million units/1
mg, Sigma. Chem.,, Co, USA)E 200 mg& X3}z
e F£Y 50m/Z 718l compressorE AR}
F7E Eol WoldA 517 W AAE wgAz F
IM-HCIE 73814, pH4.62.8 A5 e] 2y guzs
<1, HAAAIH Y JIHAES Bichner funneld] &7 &
Y, st 2 £ Qle @ FES AANZ T £2
Az} dojd dAe WEHEo th go] e
ZAaAYR oFg ZANE wgith

SASE % A=A

FA BEEA TFHY 90g ¥ WistarR(cl:
Wistar; Japan clear) 813 434 Alg3lgon, 2 A
A ZE 1797 Al @5 o] (Japan clear, CE-2)Z 4] ojy)

Table 1. Composition of experimental diets (%)
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Dietary group

Ingredient Soybean Brown soybean Casein Brown
protein protein Casein
Soybean Protein 22.5 - - ~
Brown soybean Protein — 228 - -
Casein - - 20.0 -
Brown Casein — - — 217
Corn oil 1.0 1.0 1.0 10
Mineral mixture* 40 4.0 4.0 40
Vitamin mixture** 1.0 1.0 1.0 10
Cellulose powder 20 20 2.0 20
Sucrose 69.5 69.2 72.0 70.3

*: Phillips-Hart’s salt mixture.?

**: Vitamin mixture. (per lg) Vit. B, nitrate 0.2 mg; Vit. B, 0.3 mg; pyridoxine-HCl 1 mg; Ca pantothenate 1 mg;
Vit. C 7.5 mg; DL-a-tocopherol acetate 5mg; Inositol 10 mg; Choline chloride 0.1 g; Retinol palmitate 500LU.;
Ergocalciferol 100 1.U.; Vit. K; 5 mg: Folic acid 0.1 mg; Cyanocobalamine 0.5 pg by reference to NRC-allowances.!
Nitrogen content in protein sources (%): Soybean protein 13.83, brown soybean protein 13.65, casein 13.90, brown
casein 12.76.



24 2 el 897 RTAxdE sxol WAE 9%

JLC-6AH(Nippon-Densi Co., Japan)2 #241s}gt} Cys-
tine2 performic acide & Ar&x)71 & 7B e)E 31

cysteic acid2 4 F#atgrt ¥4 & E92HE 55

=2 0T

BEAWS o83 kit(Sterozyme 545, Fuji Lebio Co.,
Japan)=Z M, Egl 2| Aglo]| = F X+ triglyceride G-test

kit(Wako Pure Chemical, Co., Japan)Z, HDL-Z# A H)
€ %Xt HDL-cholesterol test kit(Wako Pure Chemi-
cal, Co., Japan)EX #43}9ch LDL-Zd A8l & &k
total-cholesterolofj A} HDL-cholesterol-2 i Friedwald ¢}
Aoz AMEHAG? #Hh ZFP2dlE FHFL Katas
WP matA &, 83 FEFH4HEY 2o
o2 ZAstgon, #rh GE5AHE Kalek 592] o
wetA &, @HEA 238 A9 kit(Kyokuto bile acid
reagents, kyokuto Seiyaku Kogyo Co., Japan)EX =
gk 234 BAA e 7t B §2o) wat
Hot BEUAE 7o MuEE BT

S914¢ Duncane] WEAANOT 1%, 5% o)A
A stk

dxn Y a3

i

Table 20 i @i, 74A4¢

WA Ah FF B oprxit
WAl AFNA AL 9
A3 Pe] glomg, ZwWnkg
ol A Rof EIKS, EkG T AagrekTable 2)o 4
2 B4 G Addstdot 2 o dide] A
Bl e 985% @A A 79 885
%o At Hurrell $99] B3] 2lsbd 714213} caffeic
acid-tyrosinase¥-3-(pH 7.0)o A} Q& Zw 71A9L ly-
sine, tyrosine, histidine % tryptophano] &2 =3}
Foha YA, B AP cystineo) &AE o8,
2 zole AAHA &) AL F5HHA Hurrell
592 Al thale caffeic acide] H7tEE B A
o] gujgo g 3t 9y, WA pHE 7.020%E =

ERTh o)#3 wgEzle] Aoyl AR}pHo R AolE
ved Aoz oA &, Pierpoint® £47 2
w2 e v A o) histidine, tryptophan& ¥-§-o #
&tz gEvhe 2E BT 33 719} Ao}
o]¥ 3 AuE Yl Aoz AlgEeidoh 18 §
%4 lysine(flurodinitrobenzene ¥Hg- lysine)S &4 3}A)

L
e

fom 4
i=]

O
WS-z

Table 2. Amino acid composition of native proteins and brown proteins (expressed as mg amino acid per

1 g nitrogen)

Dietary group

Soybean Brown soybean Casein Brown

protein protein casein
Nitrogen(%)* 16.24 14.64 15.25 13.90
Lysine 400 388 507 492
Histidine 169 167 203 195
Arginine 451 445 251 240
Aspartic acid 739 765 494 498
Threonine 264 270 310 318
Serine 342 347 405 401
Glutamic acid 1332 1313 1652 1647
Proline 400 383 893 880
Glycine 275 270 131 134
Alanine 297 297 206 213
Cystine 81 62 31 20
Valine 356 367 485 499
Methionine 75 73 188 180
Isoleucine 355 343 403 418
Leucine 530 524 648 661
Tyrosine 255 244 400 394
Phenylalanine 362 365 365 363
Total 6683 6624 7572 7553

*: Value on ash-free dry matter basis.



£

382

Table 3. Feed intake, body-weight gain, protein digestibility, liver weight and caecum

3

2
T

weight in rats given

native proteins and brown proteins (Mean value with S. D. of five rats/group)

Dietary group

Soybean Brown soybean Casein Brown
protein protein casein
Feed intake 159.8+ 0.3 1582+ 1.8 1582+ 1.0 150.5+ 1.7**
(g/14 days)
Body weight gain 543+ 20 476+ 1.7** 564+ 2.1 534+ 4.0
(g/14 days)
Protein 93.7+ 05 86.6+ 0.9** 953+ 0.5 929+ 0.9*
digestiblilty(%)
Liver weight 48+0.1 43+ 0.1* 50102 3.9+ 0.3*
(g/100g body weight)
Caecum weight(g) 25+03 27+05 26103 8.8+ 1.2%*
Fecal output 2.87+0.20 3.53+ 0.26** 2.38+0.12 2.39% 0.28

(g/3 days)

* **. Significantly different from the value for untreated protein; *p<0.05, **p<0.01.

Table 4. Serum and fecal lipids in rats given native proteins and brown proteins (Mean value with S. D.

of five rats/group)

Dietary group

Soybean Brown soybean Casein Brown
protein protein casein
Serum lipids(mg/d/)
Total Cholesterol 772195 89.8+ 7.9 112.1+ 10.2 1451+ 295
HDL-Cholesterol 316+ 32 34.1+21 345+ 19 373+35
LDL-Cholesterol 456+ 9.1 556+ 74 7721 8.1 107.7+ 30.2
Triglyceride 137.6+ 20.6 145.2% 39.7 1985+ 12.3 240.0+ 32.8
Fecal lipid
(mg/day excretion)
Total cholesterol 1.86% 0.23 2.87+ 0.60* 1.36+0.21 2.10+ 0.62
Bile acid 0.85+0.16 0.07+ 0.03** 0.89+ 0.23 0.06+ 0.01**

* **. Significantly different from the value for untreated protein: *p<0.05, **p<0.01.
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Abstract : Casein or soybean protein was subjected to the reaction with caffeic acid-tyrosi-
nase system at 30~35C pH 6.8 with aeration for 5 hr. The effects of the modified proteins
on male Wistar rats were studied by pair-feeding of a cholesterol-free diet for 2 weeks.
Significant decrease in protein digestibility for the rats fed with the modified proteins
was observed. The feeding of modified protein from casein caused an enlargement of cae-
cum. The concentration of serum cholesterol and triglyceride in the rats fed with modified
proteins were mostly unchanged against the rats fed with untreated proteins. These results
suggest that the decreas in protein digestibility induced by enzymic browning-reaction did
not cause the decrease in concentration of serum cholesterol.
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