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Abstract

This study was designed to observe the eifects of the mixed diets of edible mushrooms and vegetable oils on
the lipid component and fatty acid compeosition in liver of the diet induced hyperchoiesterolemic rats. Ten
groups of male S.D. rats were fed a basal diet supplemented with 5% of ore of three mushreoms (G, Le, AJj)
and 10% of one of three vegetable oils {olive, safflower, perilla)} for three weeks. in liver, total cholesterol cone-
enfration was significantly low in groups 3 (olive oif 10% + 1. edodes 5%) and 6 (safflower oil 10% + L. ededes
5%), trigiyceride concentration was low in groups 8 (perifla oil 10% + G. lucidum 5%) and 2 (periila oil 10
% + L. edodes 5%) and phospholipid concentration was significantly low in groups 3, 5(saffiower oil 10% + G.
fucidum 5%), 6, 7 (safflower oil 16% + A. judae 5%), 8, 9 and 10 (perilla oil 10% + A. judae 5%]). In the faity
acid composition of total lipid in liver, monounsaturated faity acid (MUFA) concentrations were high in groups
2 {olive oil 10% + G. lucidum 5%}, 3 and 4 (olive oil 10% + A. judae 5%) and all the perilla oil groups, polyun-
saturated fatty acid (PUFA) and linoleic acid concentrations were significantiy high in all the safflower oil grou-
ps. in the fatly acid composition of liver phospholipid, PUFA concentrations were high but MUFA concentrati-
ons were low. [n the triglyceride component, MUFA were some more than saturated fatty acid (SFA). In the ch-
olesteryl ester component, MUFA concentrations were stgnificantly high. in the fatty acid composition of fiver
tipid components, linoleic acid was high i the PUFA and so it was major fatly acid. Ficosapentaenoic acid
{EPA) of phospholipid component in liver was significantly high.
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Table 1. Compesition of basal and experimental diet (%)

: Perilla il 10.0% + L. edodes 5.0%
: Perilla oil 10.0% + A. judae 5.0%

Group

Ingredient Basal diet Experimental diet
Casein 20.0 200
Mineral mixture® 3.5 3.5
Vitamin mixture® 1.0 1.0
Choline bitartrata 0.2 0.2
Cholesterof - 0.75
Sodium cholate - 0.25
Sucrose 60.3 59.3
Lard 1.0
Cellulose 5.0
Test lipid** - 10.0
Test mushroom** - 5.0
*A[N_76}‘le
*Group 1 : Lard 10.0% + cellulose 5.0%
Group 2 : Olive 0il 10.0% + G. lucidum 5.0%
Group 3 : Qiive 0il 10.0% + L. edodes 5.0%
Group 4 Olive oil 10.0% + A judae 5.0%
Group 5 : Safflower oil 10.0% + G, lucidum 5.0%
Group 6 : Safflower oil 10.0% + L. edodes 5.0%
Group 7 : Safflower oil 10.0% + A, judae 5.0%
Group 8 : Perilla oil 10.0%+G. lucidum 5.0%
9
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Table 2. Fatty acid compesition of the test lipids used in the

study (peak area%)
Faty acid  Lard  Olivecil Safflower oil  Perilla oil
12:0 0.2 - - -
14:0 1.6 - - -
16:0 25.0 9.8 6.9 7.1
180 124 - 2.7 1.4
2000 0.3 - - -
Saturates 40.5 9.8 9.6 8.5
161 33 0.7 - -
181 43.1 85.9 10,8 15,4
Monoenes  4b.4 86.6 10.8 15.4
18:20n-6) 116 3.6 79.6 14.1
181 3 (n-3) 1.5 - 620
Polyenes 13.1 36 79.6 76.1
P/5* 0.3 0.4 8.4 9.0
n— ‘3an 6P A = - 4.4

*Poivunsaturated fatty acid/ Saturated fatty acid
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Table 3. Concentrations of tofal cholesterol, trigiyceride and
phospholipid in liver of the rats fed with the experi-

mental diets for three weeks (mg/dl

Group*  Total cholesterol  Triglyceride  Phospholipid
1 13.54Q. 30 417414 39.0+1.3°
2 12.0:£0.4% 52.122.3¢ 38.3+1.9"
3 11.440.4 83.9+2.4" 29.4+1.3"
4 12.4+0.3% 453£1.2¢ 42.6+1.8°
5 13.8+0.3° 57.8+1.0¢ 32.0+0.6°
[} M40 1045417 304209
7 14.0+£0.2¢ 46.5+7.4¢ 28.3+0.8"
8 15303 29.8+0.9" 318473
9 12.8+0.4% 62.6+1.2¢ 29.8+0.7"
10 123401 241508 294907

*Refer the footnote to Tabel 1

**Mean£S. E.n=h). Means in the same column not sharing
common superscript letters are significantly different (p</ 0.
05)
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Table 4. Fatty acid composition of total lipid in liver of the rats fed with the experimental diets for three weeks
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Fatty acid \ Croup' 1 2 3 4 5 6 7 8 9 10
14:0 0.5 0.6 0.6 0.4 0.5 0.6 0.5 0.3 0.5 0.3
16: 0 20.1 21.7 22.2 185 16.1 19.5 14.2 13.2 17.6 13.8
18:0 8.4 5.2 3.4 5.4 4.6 33 5.4 6.5 5.6 7.0
Saturates 29.0 27.5 26.2 243 21.2 23.4 201 20.0 23.7 211
16 01 6.4 6.4 6.5 5.3 5.8 4.4 4.5 54 5.8 4.8
1811 42.3 53.6 56.6 56.4 226 n.3 23.2 0.2 433 42.3
Monoenes 48.7 60.0 63.1 61.7 28.4 24,7 27.7 45.6 49.1 471
18 : 2(n-6) 6.4 25 2.1 3.0 364 41.5 39.1 14.6 11.2 125
18: 3{n-3) 56 4.9 4.4 4.5 5.0 3.9 3.8 56 4.9 5.2
20 : 4{n-6} 1.0 0.7 0.3 1.1 1.4 1.2 1.4 0.8 1.0 0.8
20:5{n-3) 70 3.7 2.2 39 6.6 4.2 6.2 6.3 4.7 7.4
22 5(n-3} 0.3 0.4 0.6 0.4 0.5 0.4 0.5 25 2.0 1.3
22 :6(n-3) 20 0.9 1.0 1.1 0.3 0.6 1.2 4.6 3.3 4.5
Polyenes 22.3 12.5 10.6 14.0 50.4 51.8 52.2 34.4 27.1 31.7
P/& 0.8 0.5 0.4 0.6 2.4 2.2 2.6 1.7 1.1 1.5
n-3P/n-6P 2.0 29 3.4 2.4 0.3 0.2 0.3 1.2 1.2 1.4
EPA/AA’ 7.0 4.4 7.3 3.5 4.7 35 4.4 7.9 4.7 9.3

' Refer the footnote to Table 1, *Polyunsaturated fatty acid/Saturated fatty acid, ?Eicosapentaenoic acid/Arachidonic acid
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Tabie 5. Fatty acid composition of fiver phospholipid of rats fed with the experimental diets for three weeks (area %)
Fatty acid \ Group’ 1 2 3 4 5 6 7 8 9 0
16:0 14.5 16.8 17.3 16.6 15.3 18.0 14.8 15.4 171 15.4
18:0 24.4 25.7 227 25.1 20.8 9.1 21.2 24.5 27.8 25.5
Saturates 388 42.5 40.0 42.0 36.1 37.1 36.0 358.9 44.9 40.9
1601 2.0 21 2.0 1.6 1.1 3.4 1.2 1.4 1.7 1.4
181 9.8 17.0 6.8 15.4 6.8 8.3 7.3 11.5 i1.5 1.3
Monoenes 21.8 19.1 18.9 17.0 7.9 1.7 8.5 12.9 13.2 12.7
181 26} 123 87 8.4 4.7 7.8 218 226 A 18.5 219
181 3(n-3) 4.3 4.8 4.2 3.7 5.0 3.3 4.2 37 3.3 3.3
20 4{n-6) 4.0 34 2.3 2.7 2.8 1.6 2.1 2.3 1.6 2.0
201 5(n-3) 11.0 153 16.9 18.9 23.0 19.0 21.9 11.0 9.7 10.9
22t 5(n-3) 1.3 G.5 1.0 0.9 1.3 1.1 0.9 3.5 2.9 3.3
22 6(n-3) 6.4 4.0 8.1 2.4 21 4.2 38 3.3 5.9 5.0
Polyenes 39.3 384 4.9 41.3 56.0 511 355 472 41.9 46.4
P/s? 1.0 c.9 1.0 1.0 1.6 1.4 1.5 1.2 6.9 09
n-3P/n-6P 1.4 1.8 2.8 2.3 1.3 1.2 1.2 1.0 1.1 0.9
EPASAAT 2.8 49 7.3 7.0 8.2 11.9 10.4 4.8 6.1 5.5

'Refer the footnote to Table 1,

¢ Polyunsaturated fatty acid/Saturated fatty acid,

*Eicosapentaenoic acid/ Arachidonic acid

Tabie 6. Fatty acid composition of liver triglyceride of rats fed with the experimental diets for three weeks (area %)
Fatty acid \ Group' 1 2 3 4 5 6 7 8 9 10
i4:0 0.7 0.6 0.6 0.7 0.7 0.7 Q.6 1.6 0.6 1.9
16:0 35.6 33.7 32,5 36.4 26.4 24.5 251 21.2 24.1 24.1
18:0 1.7 1.5 1.3 1.5 1.5 2.2 1.5 29 2.9 2.4
Sawrates, 380 35.8 34.4 386 286 274 27.2 257 27.6 28.4
1611 4.7 4.2 5.0 3.2 3.5 4.0 33 3.4 5.0 2.0
18 :1 49.5 54,5 56.2 54.2 25.8 25.0 253 49.7 48.8 51.6
Monoeﬂes 54.2 59.1 61.2 57.4 293 298.0 28.6 531 53.8 33.6
18 : Z2{n-6) 3.4 1.8 2.1 1.0 34.0 33.9 351 mn.7 9.1 7.6
181 3(n-3) 4.2 2.2 1.4 2.4 3.5 5.6 5.0 4.2 3.7 5.4
20 : 4{n-6) - 0.5 0.2 0.2 0.9 1.3 0.6 1.0 0.8 0.4
20 :5n-3) 0.2 0.6 0.6 0.3 1.0 1.9 1.9 1.8 2.4 2.1
22 1 5{n~3) - - - - 0.3 0.3 0.7 1.3 1.2 1.1
22:6in-3) - - - - 0.4 0.6 0.9 1.2 1.4 1.4
Polyenes 7.8 5.1 4.3 3.9 421 43.6 44.2 21.2 18.6 18.5
r/s 0.2 0.1 0.1 0.1 1.5 1.6 1.6 0.8 0.7 0.6
n~-3P/n-6P 1.3 1.2 0.9 2.2 0.2 0.2 0.2 0.7 0.9 1.3
EPA/ AN 0.2 1.2 3.0 1.5 141 1.5 3.2 1.8 3.0 5.3

' Refer the footnote to Table 1,

¢ Polyunsaturated fatty acid/Saturated fatty acid,

‘ Elcosapentaenoic acid/Arachidonic acid
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Table 7, Fatty acid composition of liver cho[esteryi ester of rats fed w:th the experimental diets for three weeks (area %)
Fatty acid\ Group® 1 2 3 4 5 [ 7 8 9 10
16:0 154 15.2 4.1 3.8 13.0 13.6 10.3 1G.2 13.0 10.2
18:0 1.2 1.6 1.5 1.9 26 1.3 0.9 1.0 1.3 1.1
Saturates 17.3 16.8 15.6 15.7 156 14.9 1.2 11.2 143 11.3
161 12.3 10.0 10.2 8.0 12.2 9.8 104 1.1 12.5 9.0
1831 59.1 64.2 66.4 £9.0 349 35.0 391 63,9 61.8 68.9
Menoenes 71.4 74.2 76.6 77.0 47.1 443 49.5 750 74.3 77.9
18 2(n-6) 2.7 4.5 0.9 0.9 27.4 31.6 326 8.5 5.9 6.4
18 ¢ 3(n-3} 7.8 6.4 5.7 5.1 4.6 4.0 4.0 3.1 2.8 2.3
20t 4 (n~-6) - 0.5 0.6 0.5 1.6 2.3 1.3 1.0 1.5 0.9
20t 5(n-3) 0.4 1.0 0.2 .3 2.7 2.0 1.0 0.9 0.8 0.9
Polyenes 10.9 8.4 7.4 6.8 36.3 39.3 38.9 13.5 11.0 10.5
P/s 0.6 0.5 0.5 0.4 2.3 27 3.5 1.2 0.8 0.9
n-3P/n-6P 3.0 7.4 3.9 3.9 03 0.2 .1 0.4 0.5 0.4
EPA/AAS 0.4 2.0 0.3 0.6 1.7 0.9 0.8 0.9 4.5 1.0

' Refer the footnote to Table 1,
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A wekeh. 2% A B BF PUFA F n-67] LAS)
gful-gel 7 woken A=A JEA] n-374
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