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=ABSTRACT =

The effect of dietary protein on growth and lipid levels of plasma and liver
was studied in weanling male rats fed diets differing protein sources and amino
acid balance. Rats were devided into 9 experimental diets which were grouped
into 3 categories ; »

1) Simple protein category includes gluten —, soy protein isolate—, and casein —
containing diet groups,

2) Supplemented category includes casein supplemented with methionine, soy
protein isolate supplemented with methionine, and gluten supplemented with
lysine and methionine,

3) Mixed protein category includes diet groups containing gluten(2/ 3), casein
(1/3), soy protein isolate (2/ 3) and casein (1/ 3), and casein (1/ 3), soy protein
isolate (1/3) and gluten {1/ 3).

The experimental diets composed of 15% protein, 65.8% carbohydrate, 10% fat
and 1% cholesterol.

The body wt. gain and P.E.R. were greater in rats of supplemented and mixed
protein groups than simple protein groups. No statistical differences were found
in plasma cholesterol among gluten, soy protein isolate and casein groups.
Consumption of diets supplemented with limiting amino acid to gluten or soy
protein isolate reduced the plasma cholesterol level by 23.2% and’” 34.2% respective
ly. However there was no difference between' casein and the supplemented casein
groups. The mixed protein groups shows relatively high plasma cholesterol con-

centration and low liver cholesterol levels. On the other hand gluten group sho-
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wed low plasma cholesterol and high liver cholesterol levels, which means body

cholesterol pool may not have been changed by the dietary protein. Feeding soy

protein meal and the supplemented soy protein isolate resulted in lower plasma

cholesterol, plasma triglycerides, liver cholesterol and liver triglycerides levels.

This hypolipidemic effect is considered to see unique to soy protein isolate. Rats

in gluten and the supplemented gluten groups showed lower plasma protein levels

and a tendency of fatty liver.
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7t w2 39l =, gluten™, o) Fohwjal (Sabgoky g2 272 methionine 7% (0.6 % of diet) 2] 32.
A® ), casein™ ¢ £gciul Al (net protein), Bl %3}, 5%7F Eof glofAl 67.5 %7t 535t %, CoE-2 72.5
AL zge a8t 4o 2o £4oima ko] 15% %7t Eol glo] 27.5 %7 REFslm g SaiFat CaFo
7t EEE 2Agod, dG4TBe AYPAolxe . 2 FE#%E DL -methionine 0 7 #7519 th %)
methyl cellulose & 7}2kel| 4, Eb431E 22 corn st- A DL —methionine & L — methionine o} u]&] =25
arch 3 7} 2ol 4] 7] Fm 24 o] & A, 484, b o m e of HG mwste] SaFel 0.8 47100 ¢
El2-3) B g o] o A 55 & shg vk diet, Ca-Foll 0.3 §/100 gdiet oz 2+ ZAgAL
317 o Fobwl AL T 5 L Ay Aole] ofn A7bakgith Go Fof Al 1 A&k obvl eAkel lysine2 g

A kS vl ad) ¥l wheat gluten o] A 14§ o} T2 (0.9% of diet)o] 176.7 %7} £Z3}5, methion-

Table 1. Composition of Experimental Diet (g /100g )

Group Simple protein Supplemented Mixed protein
Go So Co Ga Sa Ca GC SC GSC
{Gluten) (Soy (Casein) (Glu+ [{Soy+ (Cas+ (Glu+ (Soy+ (Glu+
protein lys+ meth) meth) Cas) Cas) Soy +
Ingredient isolate) meth) Cas)
Vitamin mix. 1 1 1 1 1 1 1 1 1
Mineral mix. » 4 4 4 4 4 4 4 4 4
Choline. Cl1 0. 0 0.3 0. 0 0.3 0.3 0.3 0.3
Cellulose power 2. 2 2. 2.7 2.0 2.9 2. 2. 2.5
Corn oil 5 5 5 5 5 5 5 5 5
Beef tallow 5 5 5 5 5 5 5 5 5
Corn starch 61.9 51.9 63.1 60.4 51.0 62. 8 62.3 55.6 59.0
Cholesterol 1 1 1 1 1 1 1 1 1
Gluten * 19.1 - - 19.1 - - 12.7 - 6.4
Soy protein isolate*’ - 29.9 - - 29.9 - - 19.9 10.0
Casein » - - 17.7 - - 17. 7 5.9 5.9 5.9
L —lysine - - - 0.7 - - - - -
DL —methionine - - - 0.8 0.8 0.3 — - -

1) The vitamin mix was composed of thiamin HCI, 2g : pyridoxine, 2g; riboflavin, 2g; calcium pantoth-
enate, 6g ; P —amino benzoic acid, 11g ; menadione, 5g ; inositol, 10g ; ascorbic acid, 20g : niacin, 10g ;
vitamin B;,, 3g; biotin, 0.06g ; folic acid, 0.4g ; retinol acetate, 2 x10* 1. U.; a—tocopherol, 10,000
L U.; vitamin Dg, 2x10° I, U.; and starch to 1kg.

2) The mineral mix was composed of calcium acetate H,O, 6.293g ; calcium pyrophosphate 2H,O, 28. 525¢
; dipotassium phosphate, 28, 443g ; ferric citrate 5H,0, 2.44g ; magnesium sulfate, 7H,O, 10.053g ; potass-
ium iodine, 0.65¢ ; sodium diphosphate. 12H,0, 14.63g ; Sodium chloride, 9.546g ; zinc chloride, 0.025
g ; copper sulfate. 51,0, 0.03g ; manganese sulfate. H,O, 0.5g.

3) Gluten : vital wheat gluten (Canada )

4) Soy protein isolate ; Dong Bang oil Co.(Composed of 50.3 % protein, 1.2 % fat, 3.0 % crude fiber, 1.1%
phytate )

5) Casein ; lactic casein (New Zealand )
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ine& 0.8 27100 ¢ diet A 7}sto] 29tk A 4d =
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ol GaFat SaF 7l £ Aol7l g on, T3y
AR FAA F, GC, SC, GSC F zbolol] 4+ 213
Aol & 2 4 gk

AP 5 dUAEEL T AFo2 veyo
o AA A ez AFESs sy gL wYth

Co ol Go#irch e widEgg ety on,
Go F3 SoF, SoF3 Co T Alelol & o] 7} gl ek
A gtote] w4k 74 A & (Ga, Sa, Ca) o] Rt oA A
(Go, So, Co) nct whwjA s gol 4k T4
=HGC, SC, GSC) 7ke] A A5 &2 7 F2bol #913
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Table 2. Body wt gain P.E.R. in the Rats fed diets differing protein source and amino acid balance

Group Body wt gain (g / 4wks) P. E.R.
simple " Go (Gluten ) 47. 4+ 6.4%bcde 0.85 +0.20 <d-&i
protein So (Soy protein isolate) 85.3+ 8.9 aeh 1.30 4-0.10 &hi

~ Co (Casein) 98.0+10.4 3f 1.58 +0.10 &f
[ Ga (Glu+lys +meth) 123.7+ 6.6 2f 1.9840.20 >
supplemen-
rod 1 Sa (Soy+ meth) 124.9+10.7 ©bf 1.82 +0.20 bf
L Ca (Cas+meth) 156.7+ 8.6 cd.e 2.00 40,10 ¢
mixed - GC (Glu+ Cas) 111. 44-13.2 2 1.89 +0.20 2
protein 1 SC (Soy+Cas) 123.0+14.3 b - 1.83+0.10 »
-_GSC (Glu + Soy + Cas) 119.5+4 9.1 2.04 +0.10 *°
+ Mean +SEM
a. Significantly different from Go group (P ¢ 0.05), f. Significantly different from Ca group.
b. Significantly different from So group. g. Significantly different from GC group.
c. Significantly different from Co group. h. Significantly different from .SC group.
d. Significantly different from Ga group. i. Significantly different from GSC group.
e . Significantly different from Sa group.
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8 A triglycerides %F-2 vkl vbwf 2 Al sk Aol ol 4 {2
A atolsh ik 2w Al Algtotw] x4 A e
F9-¢ ™ Gado| GoFxrlEyo, SaFs So ¥
Ca 33 CoF Atojell & Aol 7t ghgTh

Al gkotn] ALY A =S SaFo| 83 triglycerides
gro] 7t ol Ga-w3t Ca Fol vl sl A FolA o] &
LK 42

Egebl A At Apolel A& Aol fa, =
AAwtst elas e GSCFol Gozirt E}E ¥

E2FEANA = Fol 7F g v
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Table 4o = 7t A% Fo| zhe] FA o} A upd X5 <+
E3hqvh

7rel FAE A AYFdA Caiel AL 23S R
o Ca¥3} Co Atolol4 =gt CaF GaF. Ca
T3 Sait Abolol oA Aol F vtk ey glu-
ten 3} of Fupul A kel = ol el gk Aejst glovh &,
Ga3 GoF, Sadd So-t Aol Aol 7t ol

gt A At sbolel A = Aol 7f gglow, Zuky
Table 3. Plasma protein, cholesterol and triglycerides concentration
Group Protein (g /100ml) (il;)gljs{(e):(l)‘?rlxl) Tr(isllg;:irgg;lsl)
) Go (Gluten) 6.240.1 *bedei 183 0+ 16.5 & 31.3+ 3.6 4L
2:::; ESO (Soy protein isolate) 7.44+02 & 190.1+4-29.0 28.84- 8.6
Co (Casein) 7.740.3 & 211.5412.3 32.2+10.8
Ga (Glu+ lys+meth) 7.240.1 2¢f  140.5+ 6.3 *48L 612+ 6.5 *©
supplemen- .
red ES& (Soy + meth) 7.7+0.1 ¢ 125.1+ 8.5 fhi 18.6+ 2.3 df.
Ca (Cas -+ meth) 8.1+0.1 ¢ 193.2 +13.4 4 4204+ 6.2 &,
. GC (Glu +Cas) 8.1+0.3 2 250.34+ 3.9 2bi 58 34 9.4
I;::;?n {SC (Soy + Cas) 8.0+0.3 229.1+30.4 & 29.0+ 8.5
GSC (Glu+ Soy +Cas) 7.6+0.2 * 220.3+ 8.2 d=& 47.2+ 3.2 *
* Mean + SEM
a. Significantly different from Go group (P ¢ 0. 05). f . Significantly different from Ca group.
b. Significantly different from So group. g. Significantly different from GC group.
c. Significantly different from Co group. h. Significantly different from SC group.
d. Significantly different from Ga group. i . Significantly different from GSC group.
e. Significantly different from Sa group.
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Table 4. Liver weight and lipids concentration

Group Liver wt.(g )

Liver /Body Total lipids

Cholesterol  Triglycerides

wt.( %) (mg/g liver) (mg/g liver) (mg/g liver)
simple r Go {Gluten) 8.540.6 ° 5 .4-0. 35C 1337+13.5b€i39 544 5b58 8 9420 4
orotein | So (Soy protein isolate) 8.8-0.6 4.540.1% 943+ 2.4*¢h29 54+0.8%h g 4411
-~ Co (Casein) 9.9-+0.8% 46+0.22F 1020+ 6.2 25943.1%F 85+1.6*F
[Ga (Glu+lys+meth) 11.940.7% 51+40.1% 1414+ 7.1%F 37.142.7% 17.1415 2=
suPpl: L Sa  (Soy-+meth) 10.6-40.8 % 4.4+40.29% 796+ 53b4f22 741 4Rdf g 7.4 5 af.
mentel | ca (Cas +meth) 14.340.7 ¢4 5 340.1 % 11144 7.5%® 31.3+1.7°% 15 7+2.1 °
o T GC (Glu +Cas) 9.941.1 5040 4 789+ 7.2% 24.7+42.3* 10.5+17
orotein F SC (Soy+Cas) 10.6 +1.1 5140.1 827+ 3.5 26.1+1.1% 14.743.9
L GSC(Glu+Soy+Cas) 10.64+0.5 5 1+0. 2 910+ 9.0% 27.5+42.7  11.8+43.2
* Mean + SEM
a. Significantly different from Go group (P ¢ 0.05). f . Significantly different from Ca group.
b. Significantly different from Seo group. g. Significantly different from GC group.
c. Significantly different from Co group. h. Significantly different from SC group.
d. Significantly different from Ga group. i . Significantly different from GSC gnoup.
e. Significantly different from Sa group.
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lesterolemia & #2319 7] =l 2o w92 FYo] w
Aol E & 4 dgw Aol ol st ARtk 22w &
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£ 3oFE Aol sk
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123
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45 L Aabs) Eelebgich 28 U A FAL ca-
seino 2 $gg = AFole| x4l Ml Lol T
]:q zto] & B 4 9l9)-&-& casein 79 A gholv] x AL
Sefo] gluten o v} o) Friul Al o] wls) Aol n” 3
FAl A B Foll o] 9l methionine o o] &8 55~
75 %<l H, casein 2| methionine-& 70 ~92 %% o
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S gl F53F obvl xabo] Botth &, SCFel| A& m-
ethionine wko] 9 7ol X v] 5 3, GSC F-2 methion
FE5 5, GCZodA4+e m-
ethionine #} lysine o] g7 2tal] 41 ~54 %7} BZ3
93 arginine, thereonine, histidine $5 4 o]z} u}
F5sked GC F9 obn| A7y SC#, GSC Fof

wigke] A z23keh web GC o] GSC7 2l &3
cholesterol #o] ¥&-.& otnl itz 4o} B33 o Fol
ka4 7=l ok

dubao 2 bk A Alwho] Algtolw| xAbd FhAl vk
Il At AR o £ 750 FH
cholesterol #-g- ¥ ol A2 ofvj xAlFEAuto 7= A
WA o, ol Sirtori 5o A FA w5
%2 4 35 hypercholesterolemic gz} R vt A543
FTEANYA E¢AIE AAT IAL o g2 EAH ch
olesterol -3 ¥ givhe ¥ v o} A g rh

7o) k9] FA 2 cholesterol 3t eke & A cholesterol
gko| w319} o} 2GS wol 1 g} (Fig. 1).

.2 ¥ 3 cholesterol %-Z W] Zgrhwa A clo] 7}
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Fig. 1. Comparison of cholesterol concentrations in plasma and liver,
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v gte] dR4ggo]l Bow g v Friale] hypocho-
lesterolemic & 5t 4 f 400 @ Acietn FAs5)
E 3P0 B QFol A 2 Aol dR4ETs
ZA 245tz BAYS] Aae AF4 T =}
Z #Aolzta T 4 glvh ol7] Xus ulol o] Fo| Y
< W Aol g AAeA v, wA ko] A2 4
ol AFRS A AP Yty T
albumin o] &5} . Ro oA A5 7] F
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