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Effect of Dietary Supplement of Mayonnaise on
Lipid Metabolism in Rats
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Dept. of Food and Nutrition, Mokpo National University, Mokpo 534-729, Korea

Abstract

We have examined the effects of mayonnaise on the lipid metabolism and calcium bioavailability of
rats by using myonnaise. Sprague—Dawley male rats(131 £5g) were divided into four dietary groups[Control
(Con, 10% soybean oil), 5% Mayonnaise(M5), 10% Mayonnaise(M10)and 15% Mayonnaise(M15)] were
fed ad libitum with experimental diets for four weeks. Final body weight exhibited a decrease in the
M10 group, also final thymus organ weight showed a significant decreasing trend(p<0.05). The levels of
serum, liver and adipose total lipid were significantly different among the four experimental groups(p<0.05).
Serum calcium levels were significantly lower in the M15 group than in among the groups(p<0.05). On the
other hand, the elevation of serum cholesterol levels were not clearly observed, but triglyceride levels
were elevated the M5 and M15 group. The P/S ratio of adipose tissue were higher in the M10 group(2.35+
0.35) than any other groups. Free EDTA in mayonnaise was 0.0307~0.0387%, moisture 12.46~16.49%
and calcium 0.012~0.019%. But commercial mayonnaise contained free EDTA higher than the safe use
(0.0075%). Safety problems of EDTA additives resulted from mass processed mayonnaise are arising.
Though the evaluation of safety can not reach a conclusion with only one or two clinical case studies.
It often simply jumps to conclusion. Therefore more wide-ranged discussion and deepened study is required
to search for the solution of safety problems.
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Table 1. Formula and chemical composition of experi-
mental diets (g/100g diet)

Ingredient\Group” @ Con @M5 @MI10 @MI15
Corn starch 70.3 75.3 70.3 65.3
Casein 15.0 150 150 15.0
Soybean oil 10.0 - - -
Mayonnaise 5.0 10.0 15.0

76 AIN-Mineral mixture 35 35 35 35
76 AIN-Vitamin mixture 1.0 1.0 1.0 1.0
Choline chloride 0.2 0.2 0.2 0.2

UCon: Control, M5: 5% Mayonnaise, M10: 10% Mayonnaise,
M15: 15% Mayonnaise
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Table 2. Analytical values of commercial mayonnaise

samples
Items Sample(n=3)
Total acid(%) 0.4510.02
Salt(%) 1.35£0.04
Water(%) 16.7+£0.4
Crude fat(%) 68.0£0.3
Crude protein(%) 1.09+0.1
Viscosity 480£3.2
Calcium(96) 0.018%+0.001
Free EDTA(%) 0.0359£0.0023
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Table 3. Composition of fatty acids (n=3, %)
14:0 16:0 18:0 18:1 18:2 18:3
Mayonnaise 0.55%+0.08 12.99+0.66 2.80=0.44 28.17%=3.06 42.12£6.49 444+131
Soybean oil 0.07£0.02 9.661+0.18 359+1.23 25.28+3.51 51.49+1.16 7.07+0.85
Table 4. Effect of dietary fats on growing performance of rats
Ingredient @ Con @ M5 ® M10 @ M15
Initial body wt.(g) 1327+11.2° 131.3+10.7 129.9+109 130.8+11.1
Final body wt.(g) 232.7120.1 226.3%15.4 213.4%17.2 226.4%15.0
Total feed intake wt.(g) 388.2%£255 430.7£22.0 4022270 4351%£278
YValues represent means*SE of 7 rats per group.
Table 5. Final organ weight (g)
Ingredient @ Con @ M5 @ M10 @ M15
Liver 7.963%0.754" 7.429%0.316 7.2101£0.502 6.8631:0.267
Thymus 0.777£0.124™? 0.866%0.171% 0.497+0.069° 0.581+0.027°
Lungs 1.469%0.126 1.590£0.083 1.360%+0.142 1.443+0.083
Kidneys 1.594+0.191 1651£0.109 1.6561+0.084 1.684+0.107
Spleen 1.233%£0.173 1.300£0.178 1.347%0.189 1.989%+0.064
Adipose tissue 2.446+0.505 2.306+0.298 2.459%+0.197

2.409%0.228

YValues represent means = SE of 7 rats per group.

Means with different letters(a, b, ¢) within a column are significantly different from each other at p<0.05 as determined

Duncan’s muiltiple-range test(a>b>c).
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Table 6. Total lipids of liver, adipose tissue and serum
Ingredient @ Con @ M5 @ M10 @ M15
Liver(mg/g) 50.29+ 1.95"%2 4886+ 3.32% 4429+ 238" 56.14+ 2.49°
Adipose tissue(mg/g) 363.40=11.10° 479.80+20.41° 466.60+16.53° 401.40*14.11%
Serum(mg/d1) 96.92+21.67° 102.24£12.81° 112.69+16.29° 157.71£19.22°

Yalues represent means+SE of 7 rats per group.

Means with different letters(a, b, ¢) within a column are significantly different from each other at p<0.05 as determined

Duncan’s multiple-range test(a>b>c).
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Table 7. Compositions of serum

Ingredient @ Con @ M5 @ M10 @ M15

“Total protein(g/dl) 574+ 0.16V*? 706+ 0.43° 520* 0.58° 5.86+ 0.83%
Albumin(g/dl) 382+ 055 300t 0.16 373 046 3.82+10.54
Calcium(mg/dl) 1650% 1.00% 1359t 0.61™ 1315+ 161* 1067+ 2.14°
Cholesterol(mg/dl) 97.02+ 873 110.93%11.86 106.49* 6.06 97.56+25.05
Triglyceride(mg/dl) 95.86+20.95" 142.71%15.41° 93.86+17.31% 132.29+1150°

YValues represent means+tSE of 7 rats per group.

PMeans with different letters(a, b, ¢) within a column are significantly different from each other at p<0.05 as determined

Duncan’s multiple-range test(a>b>c).
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Table 8. Fatty acids composition of liver and adipose tissue

Ingredient @ Con @ M5 @ M10 @ M15
Adipose tissue  14:0 0.62+0.08"%2 0.42+0.07° 0.32+0.04° 0.28+0.03°
16:0 19.07£0.73* 2390+2.75° 14.24£0.77° 18.14+224°
18:0 19.13+1.32° 2811394 16.36£1.68° 1689+2.12°
18:1 24.10+2.39> 1843%1.31° 3355+3.05" 3257+4.16™
18:2 18.04+0.69 16.49t1.84 18931068 19.36+1.35
18:3 1.70£0.16° N.D* 1 2.324031° 1.43%£0.02°
20: 4 17.47+1.09° 21.16+0.37° 1331+1.36° 12.16 2152
P/s” 1.58+0.05 1.07+0.01 2.35+0.35 205+0.28
Liver 14:0 0.43+0.04 0.51£0.09 0.47+0.12 0.27+0.03
14:1 0.0910.01 0.09+0.02 0.1010.02 0.06£0.01
16:0 19.84£0.81° 26771277 2356+2.79™ 21.38+0.42%
16:1 2.08£0.30° 357+£1.00° 1.43+£0.23° 1.25+0.16°
18:0 15.16=0.65 1563+259 1751+1.11 1707171
18:1 16.46 0.67™ 21.36£2.78 15.70+1.86° 13291097
18:2 2895+ (.83 21.40£3.39° 24.85+2.96% 2751£1.35%
18:3 1.50%+0.13 1.18%0.24 1.12+0.16 1.40£0.31
20 : 4 14.69+0.40° 11.02+250° 16.56+1.03° 17.12+1.27°
p/s? 1.81+0.06 1.44+0.17 1.48%0.10 1.58+0.09

Yvalues represent means+=SE of 7 rats per group.

PMeans with different letters(a, b, ¢) within a column are significantly different from each other at p<0.05 as determined
Duncan’s multiple-range test(a>b>c).

PN.D: not determined

YP/S ratio: P, Polyunsaturated fatty acid; S, Saturated fatty acid
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