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Effects of proteins modified by enzymically oxidized caffeic acid
on the concentration of serum cholesterol of rats. part Il
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Abstract

Casein or soybean protein was subjected to there action with caffeic acidtyrosinase system at 30—35C, pH 6.8
with aeration for 5hr. The resulting brown proteins were washed with acetone until the washings were on longer
colored. However, modified protein still retained a light brown. The washings were evaporated and freeze-dried to
obtain brown compounds. The effects of the modified proteins and brown compounds on male Wistar strain rats
were studied by pair-feeding of a cholesterol-free diet for 14days. Significant decrease in protein digestibility for the
rats fed with the modified proteins were observed. Weight gain and protein digestibility were not influenced by fee-
ding brown compounds, but the feeding of brown compound from casein caused an enlargement of caecum. The con-
centrations of serum cholesterol and triglyceride in the rats fed with modified proteins and brown compounds were
mostly unchanged against the rats fed with untreated proteins. These results suggest that the decrease in protein dige-

stibility induced by enzymic browning-reaction did not cause the decrease in concentration of serum chloesterol.
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Ingredient Soybean Brown Soybean Soybean protein Casein  Brown  Casein brown

protein  protein Brown compound casein  compound
native protein 21.6 - 21.6 20.0 - 20.0
Brown protein - 23.1 - - 21.3 -
Brown compound - - 1.0 - - 20
Corn oil 1.0 1.0 1.0 1.0 1.0 1.0
mineral mixture* 4.0 4.0 4.0 4.0 4.0 4.0
Vitamin mixture**
Cellulose 2.0 2.0 2.0 20 2.0 2.0
Sucrose 70.4 68.9 69.4 72.0 70.7 70.0

* _ Phillps-Hart’s salt mixture
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7.5mg . DL-a-tocopherol acetate 5mg : Inositol 10mg Choline chloride 0.1mg : Rentinol palmitate 500 1.
V. Vit K5 5mg Folic acid 0.1mg : Cyanocobalamine 0.5 by reference to NRC-allowances
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Table 2.Amino acid composition of native proteins, brown proteins and Casein brown compound(expressed as mg
amino acid per 1g nitrogen)

Dietary group

Soybean Brown soybean Casein Brown Casein brown
protein protein Casein compound
Nitrogen( %) 16.24 15.20 15.25 14.30 9.97
Lysine 370 272 529 518 278
Histidine 150 121 185 208 169
Arginine 432 417 250 296 176
Aspartic acid 641 759 619 603 605
Thereonine 211 243 280 268 287
Serine 286 322 368 368 350
Glutamic acid 1141 1320 1574 1629 1274
Proline 297 338 634 645 933
Glycine 229 272 119 114 183
Alanine 255 285 196 191 204
Valine 270 331 422 422 441
Methionine 48 54 170 157 203
Isoleucine 276 236 345 343 301
Leucine 440 523 612 597 738
Tyrosine 221 252 373 333 509
Phenylalanine 320 341 336 296 393
Total 5597 6176 7011 6990 7043

* D value on ash-free dry matter basis.

Table 3. Feed intake, body weght gain, protein digestibility and caecum weight in rats given native proteins, brown

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

Dietary group

Soybean  Brown Soybean Soybean protein casein Brown Casein brown
Protein protein Brown compound Casein compound
Feed intake 159.2+0.3  158.2+1.8 157.0+420 1582+ 1.2 150.5+1.7 155.3+1.5
(g/14 days)
Body weight gain 49.2+2.4  41.7+54** 44.443.8 475+100 43.5+3.1 49.8+6.6
(¢g/14 days)
Protein digestibility(%) ~ 95.6+0.5  93.6+1.0* 94.6+ 0.2 97.8+0.2 91.2+1.2*  95.74+1.4*
Caecum weight 2.2+0.1 1.9+0.3 2.1+0.2 1.6+ 0.1 1.7+0.2 5.841.6*
** | Significantly different from the value for native protein . *P {0.05, P<0.01
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brown protein and brown compounds (Mean value with S.D.

Dietary group

Soybean  Brown Soybean Soybean protein casein Brown Casein brown
Protein protein Brown compound Casein compound
Total 71+ 3 78+10 89+10** 95+ 5 92+ 5 103+13
cholesterol(mg di)
HDL-cholesterol 29+ 2 31+ 5 37+ 6% 45+ 5 40+ 3 48+ 7
(gm-dl)
LDL-cholesterol 42+ 4 46+ 7 51+ 6 50+ 5 52+ 3 55+ 7
(gm dD)
Triglyceride 124+15 143+23 137431 168+26 2138%31 187+27
(gm:dD

* . Significantly different from the value for native protein : *P<0.05, P0.01
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