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Leaf Protein Affect the Concentration on Serum Cholesterol
and Free Amino Acids in Rats
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Abstract

Leaf protein (LP) was prepared by centrifugation the green juice from Italian ryegrass (Lolium multiflorum Lam)) at
acid precipitation. LP was compared with casein and soybean protein isolate for their concentration of serum lipids
and free amino acids in Wistar male rats for 2 weeks. Each protein source was incoporated into cholesterol free,
low-fat diet to provide a protein level of 20%. A comparison of serum amino acids in leaf protein-fed vs. casein-fed
rats showed that, glycine was the only amino acid having a higher concentration whereas concentration of other
amino acids were lower in the leaf protein-fed rats compared with the casein-fed rats. Further alanine was
significantly lower in the leaf protein-fed rats compared with the casein-fed rats, and the protein-induced differences
in glycine and alanine concentration of unfed rats were reproducible. Concentration of several amino acids, rarticularly
valine, leucine and tyrosine, also changed when serum cholesterol concentrations varied, but these effects could not
be explained by our experiments. The results suggest that a change in serum concentration of glycine and alanine of
unfed rats may be related to the change in serum cholesterol concentration. These data also suggest appear to
function in a similar way to soybean protein in their hypocholesterolemic action.

Key words : leaf protein, casein, soybean protein, serum lipid, free amino acids.
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Table 1. Composition of experimental diets (%)

Dietary group

Italian ryegrass Soybean
white leaf protein protein

Ingredient
& Casein

Italian ryegrass 255 - -
white leaf protein*

Soybean protein - 225 -
Casein - - 20.0
Corn oil 1.0 1.0 1.0
Mineral mixture* 40 40 40
Vitamin mixture** 1.0 1.0 1.0
Cellulose powder 20 20 20
Sucrose 66.5 695 720

*Made with attempt to prevent browning.
** Phillips-Hart " s salt mixture.
*** Oriental vitamin mixture.
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Table 2. Amino acid composition of Italian ryegrass white
LP made with attempt to prevent browing

mg amino acid g amino acid per 100g

per g-N recovered amino acids
Lys 424 6.48
His 183 2.80
Arg 423 6.47
Asp 657 10.04
Thr 330 5.04
Ser 268 410
Glu 847 12.93
Pro 323 494
Gly 348 5.32
Ala 449 6.86
Val 458 7.00
Met 165 252
Ile 344 5.26
Leu 594 9.08
Tyr 319 4388
Phe 410 6.27
Total 6542 100.00

Nitrogen and crude ash contents on dry matter basis (%)
: nitrogen 14.31, crude ash 3.45.
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Table 3. Feed intake, body-weight gain, fecal weight and protein digestibility in rats given Italian ryegrass white LP,

soybean protein or casein

{MeantS. D. for five rats/group)

Dietary group

Italian ryegrass white leaf protein’  Soybean protein Casein
Feed intake (g/14 days) 1585 *+2.0 1598 +0.3 1582 +1.0
Body-weight gain (g/14 days) 528 +1.5° 543 +2.0% 564 +2.1°
Fecal weight (g/3 days) 1.01+0.08° 0.96+0.06" 0.79+0.04°
Protein digestibility 926 £04° 9.7 +05° 95.3 +0.5°

a b, c:
*. Made with attempt to prevent browing.
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Values with different superscripts on the same horizontal line are significantly different at p<0.05.
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Table 4. Serum and fecal lipids in rats given Italian ryegrass white LP, soybean protein or casein

(MeantS. D. for five rats)

Dietary group

Italian ryegrass white leaf protein}i Soybean protein Casein
Serum lipids (mg/100me)
Total cholesterol 752 +68 772 + 95 1121 *102°
HDL-cholesterol 342 +29 316 £ 32 354 £ 19
LDL-cholesterol 407 +81° 456 + 91° 772 + 81°
Triglyceride 120.1 £85° 137.6 +20.6° 1985 +12.3°
Fecal lipids (mg/day)
Total cholesterol 2314033 186+ 0.23° 136+ 0.21°
Bile acid 0.51+0.10° 085+ 0.16" 089+ 0.23°
a, b, ¢ : Values with different superscripts on the same horizontal line are significantly different at p<0.05.

* : Made with attempt to prevent browing.
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Table 5. Amount of amino acids ingested and absorbed

Aew AZE oo,

Table 501 4 B9 o] U 44 ol
2 F5 obl=BFS Table 6915 ¥F Felopul
& A4, g# bl ge 42 obrlwagd 2

in rats given ltalian ryegrass white LP, soybean or casein

Italian ryegrass white LP Soybean protein Casein
intake absorption intake absorption intake absorption

Feed intake (g) 1585 1598 158.2

Protein level in feed (%) 255 225 20.0

Nitrogen content of protein (%)  12.57 13.83 13.90

Nitrogen intake (g) 5.08 495 440

Protein digestibility (%) 926 937 95.3
Lys 215 199 198 1.86 223 213
His 0.93 0.86 0.84 0.79 0.89 0.85
Arg 215 1.99 2.23 2.09 1.10 1.05
Asp 3.34 3.09 3.60 343 217 2.07
Thr 1.68 1.56 131 1.23 1.36 1.30
Ser 1.36 126 1.69 1.58 178 1.70
Glu 430 3.98 6.59 6.18 7.27 6.93
Pro 1.64 1.52 1.98 1.86 3.93 3.75
Gly 1.77 1.64 1.36 1.27 0.58 0.55
Ala 2.28 211 147 1.38 0.91 0.87
Cys (0.38)* (1.35)* 0.40 0.37 0.14 0.13
Val 2.33 2.16 1.76 1.65 213 203
Met 0.84 0.78 0.37 035 0.83 0.79
Ile 1.75 1.62 176 1.65 177 1.69
Leu 3.02 2.80 2.62 246 2.85 272
Tyr 1.62 1.50 1.26 118 176 1.68
Phe 2.08 1.93 1.79 1.68 1.61 1.53
Total 33.62 31.14 33.07 31.01 3331 31.77

*: Calculated from the cysteine value in unfractionated leaf protein.
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Table 6. Concentration of serum free amino acids in rats given Italian ryegrass white LP, soybean protein or casein

{Mean*S. D. for five rats/, moles/100m{ of serum)

Dietary group

Amino acid

Italian ryegrass white leaf protein Soybean protein Casein
Orn 91+ 23 96+ 19 115+ 16
Lys 604+ 5.7 644+ 72 75.9+12.0
His 76+ 1.8 82+ 08 90+ 14
Arg 135% 20 148+ 32 147+ 23
Asp 37+ 11 41+ 12 51+ 06
Thr 1089+13.6 101.1+198 1084% 75
Ser 402+ 72 20+ 66 402+ 29
Glu 391+ 71 361+ 37 478+ 37
Pro 200+ 6.2 322+ 66 560+ 4.8
Gly 384+ 50 314+ 44 207+ 28
Ala 545+13.2 6541 9.7 852+ 51
Val 21.0+ 42 280+ 47 393+ 33
Met 85+ 0.7 78+ 0.7 122+ 0.7
Ile 99+ 12 139+ 23 192+ 19
Leu 168+ 23 205+ 39 306+ 23
Tyr 13.0+ 27 154+ 13 B2+ 12
Phe 78+ 18 81+ 12 104+ 0.7
Total 471.8+58.3 503.0+66.1 60944375

*: Significantly different from the corresponding values of Italian ryegrass LP and soybean protein groups (p<0.05).
*: Significantly different from the isoleucine value of soybean protein group.
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Table 7. Feed intake, body weight gain, serum lipids in rats given diets containing two different levels of casein or

diet containing soybean protein

(Mean*S. D. for five rats)

Dietary group

Soybean protein 23.5%

Casein 15% Casein 20%

Feed intake (g/14 days) 1360+ 17

Body weight gain (g/14 days) 306+ 24
Serum lipids

Total Cholesterol (mg/100m¢) 685+ 3.8’

Triglyceride (mg/100mt) 1231117

1341+ 26 137.0% 0
256+ 34 310+ 37
843+11.1° 858+ 58
146.8133.6° 261.7149.3°

a, b: Values with different superscript letters on the same horizontal line are significantly different (p<0.05).
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Table 8. Concentration of serum free amino acids in rats given diets containing two different levels of casein or diet

containing soybean protein

(Mean£S. D. for five rats)

Dietary group

Amino acid
Soybean protein 23.5% Casein 15% Casein 20%
Lys+Orm 26.1+52 459+ 58 371+ 61
His 42408 59+ 12 44+ 07
Arg 95422 85+ 18° 57+ 11
Asp 24404 21+ 05 25+ 05
Thr 485148 497+ 35 494+ 55
Ser 263%26 07+ 17 218+ 37
Glu 164+19 167+ 1.0 160+ 16
Pro 133+36° 284+ 67° 171+ 81
Gly 19.9+0.9° 127+ 21° 156+ 2.4°
Ala 272428 354+ 29° 298+ 3.8
Val 10.0+15° 197+ 21° 128+ 3.7
Met 25402 55+ 0.5° 45+ 10°
Ile 55+13° 93+ 1.0° 65+ 1.4°
Leu 82+14° 150+ 19° 96+ 25
Tyr 79+12° 110+ 1.0° 83+ 1.2°
Phe 33+0.6° 49+ 06° 38+ 107
Total 2412+80° 2934+13.6° 2449 +153°

a, b: Values with different superscript letters on the same horizontal line are significantly different (p<0.05).
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