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Nutritional assessment of plant-based diet from the aspect of
serum trace elements: zinc, copper and Selenium
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A plant-based diet is thought to be better for the prevention and treatment of lifestyle-related diseases. However,
zinc, copper and selenium, which are essential trace elements, are abundant in animal products, so it is necessary to
assess the nutritional status of vegetarians with respect to these nutrients. We evaluated the serum levels of seleni-
um, zinc, and copper in 19 middle-aged and elderly women who were on a 45-day plant-based diet therapy and 27
healthy middle-aged and elderly women. Selenium content in the meal was found to be lower than the daily
requirement in the women on a plant-based diet, while the contents of the zinc and copper did not satisfy daily
requirements in both the healthy women and plant-based diet groups. Serum selenium and zinc levels were lower
trend in the group after eating the plant-based diet than in the healthy women group. Analysis of correlations
between the component in the meal and the serum levels of zinc, copper, and selenium only showed a correlation
between the component in the meal and the serum level of selenium. These results suggest that reduced selenium

intake due to a plant-based diet may have the potential adverse effects.
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Table 1 Physical status of subject

Healty women Vegetarian (n=19)
(n=27) Initial Plant-based diet
Weight (kg) 572 * 73 490 = 82 462 £ T8¥kx
BMI (kg/m?) 227 + 23 208 = 36 196 £ 34
Body fat (%) 292 = 46 271 = 56 250 + 64%*
Body fat (kg) 170 = 43 136 = 50 119 £ 5]k
Fat free mass (kg) 402 = 36 354 = 40 343 £ 38%kx

Values are means = SD. BMI; body mass index.
** <001, ***p<0.001; significantly different from initial group.
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Table 2 Biochemical parameters in serum

Healthy women Vegetarian (n=19)

(n=27) Initial Plant-based diet
AST 1U/) 200 %= 82 216 + 6.3 239 .+ 127
ALT (IU/1 167 = 75 166 = 57 207 = 157
ALP (1U/]) 186.7 = 475 2363 = 789 2039 % 63.3***
y-GTP IU/) 253 = 155 135 += 37 134 + 50
LDH (IU/) 189.6 = 460 1854 = 266 1979 * 446
TP (g/dl) 75 = 04 75 = 04 74 = 04
Alb (g/dl) 47 = 02 46 = 02 45 = 02*
TG (mg/dl) 732 * 294 1058 + 582 973 = 640
T-ch (mg/dl) 2097 + 472 2183 = 37.1 2187 * 441
HDL-ch (mg/dl) 636 * 126 680 = 150 655 + 158
BUN (mg/dl) 141 = 29 131 %= 45 135 = 40
UA (mg/dl) 49 = 12 40 = 07 42 = 10

Values are means £ SD; AST; aspartate aminotransferase,

ALT; alanine aminotransferase, ALP; alkaline phosphatase,

y -GTP; y -glutamyl transpeptidase, LDH; lactate dehydrogenase,
TP; total protein, Alb; albumin, TG; triglyceride,

T-Ch; total cholesterol, HDL-Ch; HDL cholesterol,

BUN; blood urea nitrogen, UA; uric acid.

*p<0.05, ***#p<0,001; significantly different from initial group

Table 3 Component in the meal

Healthy women Vegetarian (n = 19)

(n = 27) Initial Plant-based diet
Energy (kcal) 1850 + 308 1358 = 621 972 + 343 *
Protein (g) 671 = 122 504 *= 24.1 384 = 150*
Fat (g) 613 = 201 352 = 247 209 = 128*
Carbohydrate (g) 2451 = 378 2133 += 919 1672 = 515*%
Calcium (g) 541 *= 166 581 = 208 812 = 321*
Ferrum (mg) 83 = 18 104 = 32 122 = 47
Zinc {mg) 76 = 16 76 = 37 61 = 24
Copper (mg) 1.1 = 02 13 = 05 13 = 06
Selenium (u g) 1188 = 450 633 = 718 352 = 263*
Retinol (1 g) 853 = 323 2924 = 2620 4360 * 2101 *
Vitamin B! (mg) 096 = 026 104 £ 039 101 = 052
Vitamin B? (mg) 137 = 040 084 = 046 073 = 032
Vitamin C (mg) 139 = 70 115 = 93 110 = 66
Dietary fiber (g) 139 = 36 170 = 73 139 + 88
Salt (g) 83 = 27 74 = 51 50 = 36

Values are means = SD. Asterisk indicates significant difference as compared with
Initial : * p<0.05, ** p<0.01.
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Table 4 Serum zinc, copper and selenium concentrations

Healthy women Vegetarian

(n=27) (n=19)
Serum zinc (u g/dl) 805 = 81 757 = 60
Serum copper (ug/dl) 1090 = 139 1050 = 175
Serum selenium (u g/dl) 141 = 14 116 = 27

Values are means = SD.

Table 5 The correlation coefficients between serum
concentration and meal component

n=46
R2
Zinc 0.001
Copper 0.002
Selenium 0.263 *#*

*#% £<0,001
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