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Abstract

The effect of dietary casein, calcium, magnesium and some vegetable oils such as seasme, perilla and
soybean oil on the serum cholesterol levelin the rabbit were studied for a period of 5 weeks using
isocalories and isonitrogenous as ba<al diets. The experimental rabbits fed the following basal die-
ts containing crude protein 68.47%, carbohydrates 13.35%, fats 16, 18% and vegetable oil 10%, ca-
sein 10%, calcium and magnesium according to experimental plan making. In order to calculate
the feeding efficiency, protein efficiency and calorie efficiency during period, the body weight
gains were measured at the same time using same balance, respectively The results are
summarized as follows. Body weight gains per week of the group fed perilla oil, calcium
and basal diet were the higher than any other groups. And body weights gains per week
of the group fed basal diet, vegetable oil were the lower than any other groups. In the
case of efficiency ot teed, protein and calorie, the efficiency ratios of the group fed perilla oil were
the higher than any other groups. Especially, perilla oil and calcium diet effect on body weight gain
in rabbit, In the case of serum protein, the total proteins in serum were almost same value for all
the groups. Serum albumin of group fed basal diet. vegetable oil and casein were the higher than any
other groups. The e-globulin of the groups. fed basal diet and calcium was the lower than any other
grosps. The B-globulins of the groups fed basal diet, perilla oil and casein were the highest value. In -
serum lipoprotein, lipalbumin was almost same value for the groups fed vegetable oil, but fed vegeta-
ble oil and calciumdiet was the lowest value. The B-lipoprotein in high cholesterol level group was
increased some degree, the group fed perilla oil added was lower. The ratio of B-lipoprotein per lipa-
lbumin was from 0.11 to 0.26. The ratio of lipalbumin per total lipoprotein was high in calcium and
soybean oil added diet.In serum triglyceride, the level of triglyceride of groups fed seasme oil or pe-
rilla oil was the higher than any othe groups, but in the group fed casein and calcium or magnesium,
the level of triglyceride level was decreased. Calcium and magnesium effect on triglyceridge level 1-
owering action.
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In serum total cholesterol, the group does fed vegetable oil with basal diet and casein added more,

total cholesterol level increased as much as triglyceride level increased. But the group does fed peri-

lla oil and magnesium shows total cholesterol level decreased remarkably. In the group fed basal diet

with calium, the amount of serum calcium was increased, but of serum magnesium was decreased. In

the case of blood glucose, the group fed basal diet and vegetable oil was decreased. According to the

regression and correlation coefficient

in blood components in rabbit, there are positive correlation

y=1 between serum cholesterol and triglyceride, 8-lipoprotein, a-globulin, calciumand magnesium acco-

rding to diet composition.

From the above results, the serum cholesterol level lowering factors in rabbit, was the amount of

triglyceride and B-lipoprotein which was decreased in perilla oil fed It assumes thatserum choleste-

rol and triglyceride level lowering factors are not only unsaturation degree of fatty acid but the am-

ount of calcium and magnesium and the ratio calcium per magnesium 2 .1 in the diet.
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Table 1. Composition of the basal diet for rabblt
(%)
Food Ingredients Protein Carbohydrate Fat
Corn 25 54. 44 13.32  32.24
Wheat 20 71.78 21.33 6.89

Wheat bran 15 68.54 11.42  20.04
Soybean meal 25 57. 06 12.53 30.41
Soybean rind 10 86. 63 10.62  2.75
Rapseed rind 5 72.39 22.88 4.73
Total 100 68. 47 15.35 16.18

Vitamin:one tablet daily (Vit. A:500usp, Vit. C:60
mg, Vit. D:400 usp, Vit. E: 5, IU, Niacina-



(124) T MRS R AME R
mide: 20mg, Vit. B.:2me, Vit B.:2.5me, 2L A2 A% ¢ AEE sdch wiw 7
Vit. By,:3mg) 212 WAKO pure chemical Co. LTD #}, 342 Fi-
sher Co. U. S. A A9l od3jut2ul43 o3tz 4
2. ¢ d & AHg Tk Molghe A4S 60g AEA A
1) Alojgty ok 7HA Q)L AR AbRFe) 10% e g
A&7 7 Sab sl e|e] sl 4o Table2, 2 7.8~23.4mg, "tLulFL 4.8~14.4mgE A7}
43} 2 Aol 557 Ft % 4, F 24 skl et
84, 124, £F4 4], 8AE Vel F4313
Table 2, Composition of experimental diets for rabbit
Experimental Basal Edible Casein Calcium Magnesium
group diet oil (mg) (mg)
Control B.D - - -~ -
T-1 B. D Sesame - - -
T-2 B. D Perilla - - -
T-3 B. D Soybean - - -
T- 4 B. D Sesame Casein - -
T~ 5 B.D Perilla Casein - -
T- 6 B.D Soybean Casein - -
T-7 B. D Sesame - 15.6 -
T- 8 B. D Perilla - 15.6 -
T-9 B. D Soybean - 15.6 -
T-10 B. D Sesame - - 9.6
T-11 B. D Perilla - - 9.6
T-12 B. D Soybean - - 9.6
T-13 B.D Sesame Casein 15.6 9.6
T-14 B. D Perilla Casein 15.6 9.6
T-15 B. D Soybean Casein 15.6 9.6
T-16 B. D Sesame - 7.8 -
T-17 B. D Perilla - 15.6 -
T-18 B. D Soybean - 23.4 -
T-19 B. D Sesame - - 4.8
T-20 B. D Perilla - - 9.6
T-21 B. D Soybean - - 14.4
% B. D: Basal Diet, 60g
Vegetable 0il:10% of B. D
Casein:10% of B. D
% 27tz s
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Table 3. Condition of GLC

Instrument Hitachi Model 063 —001
Column Length:2m
L. D:1/4 inch
Support DEGS cromosorb W 15%
Temperature  Column:200C
Detector:250C
Injector:230C
Pressure N,:60ml/min 1kg /e

Air:1.2kg/em?
Hz:O Skg/cm:
Carrier gas N,

Attuniation 2X10? 5x10?

Sample 14
Detector FID
1 % D
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Table 4. Composition of fatiy acid in the diet

oil (%)
Fatty acid Sesame oil Soybean oil Perilla oil
Palmitic acid  10.2 12.8 5.9
Stearic acid 2.8 3.9 1.9
Oleic acid 40.1 24.9 18.3
Linoleic acid 41.9 49.2 15.6
Linolenic acid 5.0 7.2 58.3
Arachidonic acid — 2.0 -
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Table 5. Body weight gein per week of the rabbit

(8)
Groupleck Initial 1 2 3 4 5
Control 55010 650+ 9 800+ 12 92010 1080+20 1200+ 6
T-1 460t 5 550+ 5 630+ 8 780+ 10 900+ 6 950+ 10
T- 2 420£10 500+ 5 620% 5 780x 7 89010 950+ 4
T- 3 380110 46010 500+ 8 550+ 5 700+ 7 800£10
T- 4 500+ 5 650+ 5 750+ 5 850+ 5 950+ 5 1150+ 5 -
T-5 450+10 600+ 5 720+10 870t 5 980+ 7 1200% 7
T- 6 450+10 610t 5 730L 5 850+10 950+ 10 1050+ 10
T~ 7 50010 595+ 5 750110 900x 7 1050+ 8 1250+ 9
T- 8 520+ 8 600+ 6 780+ 7 915+ 5 1100+ 5 1350+ 10
T- 9 530t 5 61510 790+ 5 890+10 995+10 1170t 8
T-10 500t 7 61010 715+ 9 830+10 950+ 10 1150t 7
T-11 480+ 8 595+10 700+ 5 820+ 9 950+ 5 1200+ 9
T-12 510+ 8 620+10 715+ 5 840+ 9 940110 1050+10
T-13 360t 5 480+ 6 61010 790+ 9. 960+ 7 1050+ 5
T-14 320+ 5 420+ 5 550+ 9 670+10 840+10 1090+ 5
T-15 360+ 5 43010 650+ 7 810t 5 980+ 5 990+ 7
T-16 600+ 5 780+ 5 1050+10 1300 5 1450+ 5 1500+% 5
T-17 600% 5 800t 8 1040+ 5 1250+ 7 1500+ 8 1550+ 9
T-18 720+ 8 820+ 4 1000+ 5 1210+ 3 1400% 6 1580+ 5
T-19 450+10 590+11 780+ 9 900+ 5 1050+ 10 1170% 5 B
T-20 450t 8 600 9 790+ 10 950+ 7 1050k 7 1200+ 5
T-21 50010 600t 7 800t 8 95010 1020% 5 1250+ 10
Means+S. D -
Table 6. Feed efficiency ratio for the rabbit
Crou eek 1 2 3 4 5 Average
Control 0.357 0.389 0.297 0.297 0.227 0.313
T-1 0.292 0.208 0.325 0.389 0.081 0.259
T- 2 0.259 0.312 0.346 0.204 0.097 0.244
T-3 0.259 0.104 0.108 0.278 0.162 0.182
T- 4 0.446 0.238 0.189 0.170 0.298 0.270
T-5 0.448 0.286 0.298 0.187 0.227 0.309
T- 6 0.476 0.288" 0.238 0.179 0.149 0.266
T-7 . 0.308 - 0.403 ©0.325 0.278 0.325 0.328
T-8 0.259 0.468 0.292 0.343 0.406 0.354
T-9 0.325 0.455 0.216 0.195 0.284 0.295
T-10 0.357 0.273 1 0.249 0.223 0.325 0.285
T-11 0.373 . 0.273 0.259 0.241 0.406 0.310
T-12 0.357 0.247 0.271 0.186 0.173 0.248
T-13 0.429 0.371 0.429 0.408 0.161 0.359
T-14 0.357 0.371 0.286 0.347 0.489 0.370
T-15 0.464 0.457 0.381 0.347 0.018 0.333
T-16 0.643 0.771 0.595 0.306 0.089 0.481

T-17 0.714 0.686 0.501 0.510 0.089 0.500
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T-18 0.357 0.514 0.506 0.388 0.321 0.417
T-19 0.500 0.543 0.286 0.306 0.214 0.369
T-20 0.536 0.543 0.381 0.204 0.268 0.386
T-21 0.357 0.571 0.357 0.143 0.411 0.368

4. TS G B
AgAlel FodrIZtFat F% ekl A2 F &2 Table7 3} e}
Table 7. Protein efficiency ratio for the rabbit
G mupWeek 1 2 3 4 5 Average
Control 0.353 0.265 0.177 0.202 0.132 0.162
T-1 0.388 0.141 0.221 0.151 0.055 0.191
T- 2 0.283 0.212 0.235 0.139 0.066 0.187
T- 3 0.283 0.159 0.074 0.189 0.110 0.163
T- 4 0.482 0.166 0.139 0.119 0.208 0.223
T-5 0.482 0.199 0.208 0.131 0.229 0.249
T-6 0.514 0.199 0.166 0.119 0.104 0.220
T-7 0.336 0.274 0.221 0.189 0.221 0.248
T- 8 0.283 0.494 0.198 0.233 0.276 0.297
T-9 0.300 0.309 0.147 0.132 0.193 0.216
T-10 0.388 0.185 0.169 0.151 0.221 0.223
T-11 0.406 0.185 0.177 0.164 0.276 0.242
T-12 0.388 0.168 0.184 0.126 0.121 0.197
T-13 0.424 0.230 0.265 0.214 0.099 0.246
T-14 0.353 0.230 0.277 0.214 0.255 0.266
T-15 0.459 0.283 0.235 0.214 0.011 0.240
T-16 0.636 0.477 0.368 0.189 0.055 0.345
T-17 0.706 0.424 0.309 0.315 0.055 0.362
T-18 0.353 0.318 0.309 0.239 0.199 0.284
T-19 0.494 0.336 0.177 0.189 0.132 0.266
T-20 0.529 0.336 0.235 0.315 0.166 0.278
T-21 0.353 0.353 0.221 0.239 0.254 0.254
5. QUSRS
Aol Fo7it Fak FAR Alelel YA &L Table8 3b 7o},
Table 8 Calorie efficiency ratio for the rabbit
G roupWeek 1 2 3 4 5 Average
Control 0.243 0.182 0.122 0.104 0.091 0.148
T-1 0.205 0.093 0.146 0.099 0.036 0.116
T-2 0.182 0.093 0.155 0.092 0.044 0.113
T-3 0,182 0.047 0.049 0.125 0.073 0.195
T- 4 0.321 0.112 0.093 0.079 0.139 0.149
T-5 0.321 0.134 0.139 0.088 0.196 0.176
T- 6 0.342 0.134 0.112 0.079 0.069 0.147
T-7 0.216 0.181 0.146 0.125 0.146 0.163
T- 8 0.182 0.209 0.131 0.154 0.182 0.172
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T-9 0.193 0.204 0.097 0.087 0.127 0.142
T-10 0.250 0.122 0.112 0.099 0.146 0.146
T-11 0.262 0.122 0.117 0.108 0.182 0.158
T-12 0.250 0.111 0.121 0.083 0.080 0.129
T-13 0.292 0.158 0.182 0.149 0.068 0.169
T-14 0.243 0.158 0.122 0.148 0.038 0.142
T-15 0.316 0.194 0.162 0.148 0.007 0.165
T-16 0.437 0.328 0.253 0.130 0.038 0.237
T-17 0.486 0.292 0.213 0.217 0.038 0.249
T-18 0.243 0.219 0.213 0.165 0.106 0.189
T-19 0.340 0.230 0.122 0.130 0.091 0.183
T-20 0.365 0.230 0.162 0.097 . 0.114 0.192
T-21 0.243 0.243 0.152 0.061 0.175 0.750
6. ©% CThHE
Aozt Bt ohg Q¢ kWAl g AsdFyg.es B£43 Az Table9g o} zch
Table. 9. Electrophoresis of Serum protein in rabbit
8%)
Grow Total. % Albumin Globulin A
Protein a a,_ a- Y- G
Control 5.7+0.92 4.19 0.09 0.55 0.48 0.39 0.77
T-1 5.61+0.54 3.47 0.56 0.42 0.53 0.53 1.72
T- 2 5.9+0.47 3.73 0.56 0.60 0.53 0.53 1.72
T-3 5.6+0.73 3.93 0.35 0.46 0.31 0.57 2.35
T- 4 5.91+1.05 4.01 0.42 0.55 0.45 0.47 2.12
T-5 5.810.34 3.95 0.37 0.65 0.30 0.53 2.15
T-6 5.710.57 4.11 0.45 0.53 0.28 0.33 2.58
T- 7 5.1+0.56 3.03 0.08 0.36 0.08 1.55 1.46
T- 8 5.0%0.63 3.64 0.11 0.24 0.24 0.78 2.69
T-9 5.4+0.82 3.35 0.10 0.23 0.24 0.49 3.19
T-10 5.3+0.75 3.65 0.45 0.45 - 0.45 0.50 0.21
T-11 5.71+0.67 3.27 0.32 0.39 0.59 0.13 1.35
T-12 5.410.62 3.97 0.37 0.42 0.23 0.41 0.78
T-13 5.710.56 4.25 0.23 0.39 0.32 0.51 2.93
T-14 5.41+1.01 4.17 0.18 0.18 0.29 0.58 3.39
T-15 5.410.92 4.27 0.10 0.10 0.27 0.66 3.79
T-16 5.510.93 4.21 0.33 0.15 0.33 0.48 3.26
T-17 5.410.46 3.97 0.28 0.28 0.32 0.55 2.77
T-18 2.51+0.54 1.82 0.05 0.13 0.26 0.24 2.68
T-19 5.5+0.37 3.98 0.32 0.14 0.30 0.74 2.62
T-20 5.6%£0.43 3.95 0.25 0.27 0.29 0.84 2.39
T-21 5.710.72 3.98 0.27 0.35 0.35 0.75 2.31
# MeantS. D
:I 7+ Fotek -017;‘1% I;ee,“’ N.am,"’ Ch&ng%;"’ 7. WAE|ECHYE
o) y3el & dijs, TE ALFEY FHA
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Ao|REol F4 elutel 11, 12 % Fig. 1, 2, 33+ 2t}
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Table 10. Electrophoretic serum lipoprotein in rabbit
(&%)
B - lipo- Lipo-
Total Lipo- Lipoprotein protein albumin
Group Protein albumin a, - a, - B - Y- Lipo- Lipo-
albumin protein
Control 5.710.92 3.31 0.34 0.64 0.71 0.96 0.21 1.40
T-1 5.61+0.54 3.45 0.25 0.42 0.69 1.09 0.19 1.61
T- 2 5.9%0.47 3.33 0.32 0.45 0.80 0.95 0.24 1.29
T-3 5.610.73 3.44 0.32 0.85 0.57 0.74 0.17 1.59
T- 4 5.911.05 3.55 0.27 0.42 0.65 1.01 0.18 1.51
T- 5 5.810.34 3.45 0.35 0.47 0.75 0.78 0.22 1.47
T- 6 5.7£0.57 3.45 0.30 0.95 0.50 0.50 0.4 1.53
T- 7 5.11+0.56 3.35 0.30 0.25 0.53 0.67 0.16 1.91
T- 8 5.01£0.63 3.30 0.30 0.25 0.45 0.70 0.14 1.94
T- 9 4.410.82 3.05 0.25 0.30 0.37 0.43 0.12 2.26
T-10 5.310.75 3.45 0.20 0.40 0.50 0.75 0.4 1.86
T-11 5.71£0.67 3.45 0.35 0.35 0.56 0.93 0.16 1.53
T-12 5.41+0.62 3.55 0.32 0.42 0.40 0.71 0.11 1.92
T-13 5.7%x0.56 3.35 0.36 0.48 0.59 0.92 0.18 1.43
T-14 5.431.01 3.45 0.38 0.46 0.40 0.71 0.12 1.77
T-15 5.4%0.92 3.56 0.35 0.35 0.40 0.74 0.11 1.93
T-16 5.5+0.93 3.40 0.35 0.25 0.50 1.00 0.15 1.62
T-17 5.410.46 3.45 0.33 0.30 0.47 0.85 0.4 1.78
T-18 2.510.54 1.35 0.09 0.09 0.35 0.62 0.26 1.17
T-19 5.51+0.37 3.50 0.45 0.26 0.45 0.84 0.13 1.75
T-20 5.61+0.43 3.45 0.35 0.36 0.47 0.97 0.14 1.60
T-21  5.7+0.72 3.37 0.46 0.35 0.45 0.87 0.13 1.45
% MeantS. D
Table 11. Lipalbumin and 8- lipoprotein of % Mobility in em?volt. secx 10°
rabbit serum (%) The ordinates of several pattern are only a-
pproximately comparable.
. . . B-lipoprotein
M\Lipalbumm B-lipoprotein —————
Lipalbumin g AAgFYes LA Aake Te-
Control 57.3 12.0 0.21 ble 9 o} 7t} FEchwl ko) ¢lojAE BE AYTE
Seasam oil 64.1 11.5 0.18 3 2T & zHe|st go] HE4o] FPLY
Soybean oil 47.0 13.7 0.29 T-9F 4.4g, T-18F 2.9g-% Vel wi Aty o
Perilla oil 49.0 9.6 0.19

Table 12. The mobilityof lipalbumin and A-lipo-
protein of rabbit serum

m\upalbumin B-lipoprotein

Linoleic acid

Lipalbumin
Control 3.5 0.8 -
Sesame oil 3.3 0.6 2.5
Soybean oil 5.8 1.1 2.1
Perilla oil 4.3 0.7 1.9

2 9 e debiseh ooz 2 3

g ot chAolal F 2 4 Fr ALER
Agzksich dagdalg] Afde sl Hot

@ A2E Foiw Tol B Tl waed T ol
27 debteg T-4~6, T-13~15%el4 & 4
sdoich. Web-Z2 Aol 2lojdE T-7~9 T4
2ol b ol vepkesd, T-13-1538 A%
4 Agf, 7, T4 15.6mg % ohLulF 0.6
ng s G ALE 45T TAAE N2H He
2 mch 22T A/Gee FA4EEE 1.5~



1130)

2.590d, & A4gel4E 1.4~3.8 ek
g sl Esba A AsldFyel o 14 Ash
£ Table 109} 2ron], elxgtinmie) ZAeE wx
o] 3.318% <lwl ¥lsted T— 9ol 4+ 3.058%, T
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Control
} : mobility

Sesame oil

| . mobility
J B

Soybean oil
}  mobility
-~ B

Perilla oil
1 mobility

fu

Fig. 1. Effect of linoleic acid on electrophoretic
pattern on fS-lipoprotein.

Distance between origin and beta

lipoprotein peak (mm)

10 20 30 40

Ti me (minut)
Fig. 2. Time migration distance relationship at
constant voltage for rabbit serum
250volt, 0.5mA, PH8.6
A:Control, B: Sesame oil, C: Soybean oil
D: Perilla oil

BERLRAIRB G

10 20 30 40

Time (minut)

Distance between origin and lipoprotein

peak (mm), lipoprotein-lipalbumin

Fig. 3. Time migration distance relationship at
constant voltage for rabbit serum
250 volt, 0.5mA, pH8.6
A:Control, B:Sesame oil, C:Soybean oil
D:Perilla oil
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Table 13. Triglyceride and cholestrol level in serum

Mo 43 EoZeldse FdsaEe
3t Azt Table 13, 14 9+ Zc},

(mg%)
. Cholesterol

Group Triglyceride Total , Ester form Free form

Control 135.4%1.3 98.6+1.6 43.9%+1.2 54.7%0.9
T-1 148.5+0.9 112.6+1.3 57.41+0.9 55.2t1.4
T- 2 132.5+1.1 105.5+0.9 51.7%+0.8 53.8%1.5
T-3 152.3+0.8 95.3+1.4 48.6+1.2 46.7%1.7
T- 4 150.3+0.9 98.4%+1.3 51.2+1.5 47.2+1.2
T-5 142.7+1.2 93.5+0.9 44.91+1.6 48.6+1.5
T- 6 150.5+0.9 95.4+0.8 48.7+1.2 46.71+1.3
T-7 185.3%1.5 113.4*+1.1 57.8%+1.3 55.6*+1.6
T- 8 223.5+1.7 102.7+1.2 50.3%0.9 52.4+1.3
T-9 1561.7+1.3 76.5+0.9 39.0%1.7 37.5+1.6
T-10 175.5+0.9 105.54+0.9 63.3+1.4 42,2+1.2
T-11 200.5+1.3 98.5+1.2 64.11t1.6 34.4%+1. 1
T-12 145.3%+1.5 75.2+1.7 41.4+1.2 33.8+1.5
T-13 144.5+1.1 113.7t1.4 68.21t1.7 45.5+0.9
T-14 123.7£0.9 90.5+1.2 58.8+1.4 3L.7£1.2
T-15 123.5+1.4 84.7+1.5 46.6+0.9 38.1+1.7
T-16 171.3+1.5 162.4+0.9 86.1+1.3 76.3*1.6
T-17 146.4x1.3 141,5£0.8 72.2%+1.2 69.3*+1.7
T-18 27.712.5 22.5%1.7 13.3+1.9 9.2+1.2
T-19 110.5+0.9 140.7 £1.2 84.8+1.3 55.91+0.9
T-20 109.5+1.2 135.6%+1.0 88.41t1.4 47.2%1.5
T-21 98.51+0.9 158.4+1.4 95.1+1.7 37.5%1.3

Mg and Ca interaction is significant (P<0.05) in the experimental groups T —7~21.

Table 14, Total cholesterol in rabbit serum

(mg%)

i Days 0 20 35

Group
Control 95.5x1.5 98.5+1.4 98.6x1.6
T- 1B.S+S.0 96.3+1.2 115.7+1.3 112.6+1.3
T- 4 B. S+S. O+Casein 95.9+0.9 98.3+0.9 98.4%1.3
T~ 7 B. S+S. 0+Ca(15.6) 94.71+0.9 110.5+1.5 113.4+1.1
T-10 B. S+S. 0+Mg(9.6) 97.5+1.4 104.9+1.3 105.5%0.9
T-13 B. S+5S. 04 Ca+Mg(15.6+9.6) 96.5+1.7 113.5+1.5 113.7+1.4
T-16 B. S+Ca(7.8) 97.2+1.3 165.7+1.1 162.410.9
T-19 B. S+Mg(4.8) 96.7+1.6 130.3+1.3 140.7+1.2
T- 2B. S+P. O 97.5+0.9 109.5+1.2 105.5%0.9
T- 5 B. S+P. O+Casein 95.4+0.8 94.6+1.0 93.5+0.9



(132) s R AR B 3E
T- 8 B. S+P. 0+Ca(15.6) 96.5+1.2 98.5+0.9 102.7+1.2
'.T—ll B. S+P. 0+Mg(9.6) 96.7+1.5 98.3t1.3 98.5+1.2
T-14 B. S+P. 0+Ca+Mg(15.6+9.6) 95.2+1.3 92.5+0.9 90.5+1.2
T-17 B. S+Ca(15.6) 96.8+1.4 125.5%£1.2 141.5+0.8
T-20 B. S+Mg(9.6) 95.5%1.3 105.7£1.5 135.6£1.0
T- 3 B. S+ Soy 94.5+1.7 94.9%1.3 95.3+1.4
T- 6 B. S4Soy+Casein 96.2+1.5 95.7+1.7 95,41+0.8
T- 9 B. S+Soy+Ca(156) 95.7%1.2 82.6+1.5 76.5+0.9
T-12 B. S+Soy+Mg(9.6) 95.5+0.9 90.2+1.5 75.2+1.7
T-15 B. S+Soy+Ca+Mg(156+9.6) 97.2%+1.4 90.5+1.1 84.7t1.5
T-18 B. S+Ca(23.4) 96.2+1.4 75.9%x1.3 22.5+1.7
T -21 B. S+Mg(14.4) 94.8+1.2 125.3%1.6 , 158.4%1.4

# S.0 ! Sesame oil, P. O ; Perjlla oil, Soy: Soybean oil Mean+S. D,

( ) img
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Table 15. Calcium magnesium and glucose in serum

?L*oﬂn}»l\_—]]-“— 117}*'0]7}-
Ené sy Cho esterolz]ol] ©lz| & i3k

(133)

Group Ca(mg) Mg(mg) Gulcose (g)

Control 15.4+1.5 11.5+0.9 45.65+1.0

T-1 11.5%1.7 8.71+0.8 35.37%1.2

T-2 10.9+0.9 7.5£0.9 69.55+0.9

T-3 10.8£1.4 7.2%1.2 39.65+0.7

T- 4 10.5+0.7 7.2%0.8 30.17+1.5

T-75 10.2+1.1 6.91+0.9 55.45+1.2

T-6 10.7+1.3 6.5+0.7 35.49+0.9

T-7 11.4+0.6 7.6%x1.3 45.571+0.8

T- 8 11.6+0.9 8.0x1.6 60.22+1.3

T-9 10.2+1.5 7.5+1.4 59.92+1.2

T -10 10.5+1.3 7.510.6 49.241+0.9

T-11 10.9+0.7 7.8t1.5 42.05%+1.1

T-12 10.4+1.7 7.0+£0.9 45.65+1.3

T -13 12.8+1.2 9.2+1.4 40.57+0.9

T-14 12.4+0.8 8.7t1.3 47.24%1.0

T-15 12.41+0.9 8.5*+1.1 44.97+1.3

T -16 13.3%1.6 8.51+0.9 40.19%1.5

T -17 15.4%1.3 10.6+0.9 55.67+1.2

T -18 7.6x1.6 5.5%1.2 46.56+0.9

T -19 12.5+0.9 8.3+0.9 41.25+1.3

T -20 12.7+0.8 7.91+0.8 49.52+1.1

T -21 11.9+1.3 8.0+1.3 40.5710.9

Mg and Calcium interaction is significant (P<C(,05) in the experimental groups T-7~21.
ko] ol AH 2 E7F2] d<le)zl st e, Tad- o] b4z 2l Eepl A 2718 feed back
ayyon 5% zbgeknl ol gek, zZhgah ol o] v AA Rz F7FEcl Seeligh7b F23) A2 A7)
7t ErjEei4el =g Al i EM] °§3§% il S A x5 $18F eb LUl F 2 7~ 10mg, Tkl
el ol Zh4ro] xubAl Tl o] 2 o] FHAMS 10~20mg =} 2 2153 Qlgdct =3+ Rayssigui-
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Table 16. The correlation coefficient of experimental group.

Basal diet
Edible Edible Ca Mg Edible Edible Edible
Group oil oil oil oil oil
+ + + +
Casein Ca Mg ga
Mg
Cholesterol/ —0.281 0.781 0.952 -0.958 0.658 0.770 0.979

triglyceride
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E7e &4 Cholesterolz]o]] ul A= g
7 $1sked =4 68.47%,

dakg T
E3E 15.35%,

(134) oz R R ik
Chelesterol/ 0.157 0.249 .999 0.672 —0.309 —0.699 0.029
albumin
Cholesterol /
2 livonrotein 1,000 0,882 0978  0.991 —0.723 0815  0.661
Cholesterol
olesterol/ 0.487 —0.168  0.93 —0.601  0.881 —0.372  0.012
¥globulin
Cholesterol
C(’aes erol/ 0.876  0.926 —0.619  0.946  0.909  0.147  0.967
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I\jges erol/ 0.906  0.355  0.847  0.650  0.415  0.819  0.995
Triglycerid
riglyceride/ 0.107  0.799  0.963 —0.433  0.509  0.995  0.762
albumin
Triglyceri
riglyceride/ —0.364  0.383  0.994 —0.96 0.565  0.997  0.081
B-lipoprotein
eon
Triglyceride/ 0.932  0.269  0.928  0.349  0.227  0.381  0.846
y-globulin
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