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ABSTRACT

Purpose: This study was aimed to assess selenium and zinc status in female collegiate athletes and their relationship with
dietary intake, Methods: Female collegiate athletic groups of judo and aerobics, and healthy sedentary collegiate females
were recruited for this study and their serum selenium and zinc contents were measured by the neutron activation analysis
(NAA) method. In addition, the dietary intake of subjects was measured using the two days 24—hour recall method, Results:
Serum selenium in judo athletes was 10,7 ug/dl, which was significantly lower than that of aerobic athletes (12,2 pg/dl), but
not different from that of the sedentary group (11,4 ug/dl). Additionally, serum zinc levels were 96,1 ug/dl and 90.2 ug/dl in
aerobic and judo athletes, respectively, which did not differ significantly, Moreover, dietary selenium and zinc intake of the
athletic groups did not differ significantly from that of the sedentary female group. Overall, 33.3% of the serum selenium
concentration variation was explained by the intake of vitamin E, selenium and saturated fatty acids, while 14,7% of the serum
zinc level variation was explained by the intake of saturated fatty acids, The strongest dietary indicator for serum selenium
and zinc levels was saturated fatty acids intake, Conclusion: Judo athletes appear to have lower selenium status than
aerobic athletes, suggesting different body selenium status according to sport type. To maintain body selenium and zinc
levels, the dietary intake of saturated fatty acids should be decreased.
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Table 1. Experimental condifion of NAA" for the serum mineral analysis

Sample wt. (mg) Iradiation fime Cooling time

Nuclides detected

Counting time (Gamma-Ray Energy, keV)

50 ~ 100 4 hrs.

longer than 20 days

40,000 sec. ®Se (264), ®In (1115)

1) NAA: neutron activation analysis
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Table 2. Age and anthropometric characteristics of study participants
(mean = SD)

Variables iiﬁgg:g‘g C'SES:;G Significance
Age (yr.) 230+15 209+ 1.0 wxxl)
Height (cm) 161.8 = 4.1 162.4 £ 6.0 ns
Weight (kg) 53.2 + 5.6 63.2+12.7 ok
BMI (kg/m?) 203+ 1.6 23.8+3.4 who

1) ***: significant af p < 0.001  2) ns: no significance
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Table 3. Energy and antioxidative nufrient intake of subjects by sport type

Sedentary collegiate

Athletic collegiate

Variables
(n=29 Aerobics (n = 14) Judo (n=14)
Energy (kcal) 1,718.9 + 456,62 2,151.0 = 703.9° 2,347.7 + 512.1°
(keal/wt. kg) 32.6+9.6™ 38.0=13.0 358 = 6.4
Carbohydrate (g) 249.0 = 63.0™ 301.3+128.0 313.9+70.9
Protein () 64.2 +21.9™ 76.1 £ 255 72.9 + 20.9
(g/wt. kg) 1.22 +0.46™ 1.35+ 0.47 1.10+0.23
Fat (g) 51.8 = 19.2° 71.3 + 28.8° 89.0 = 27.0°
MUFAY (g) 8.6+ 6.3" 13.2+7.1 12,6 + 6.0
PUFA?Y () 7.1 + 4.6 10.6 = 4.9 8.3+ 4.6
SFAY (g) 7.9+ 6.8° 12.8 + 6.4%° 15.2 + 8.9°
SFA (E%)Y 3.9+3.0" 56+28 58+ 3.2
C:P:F 58.5:14.8%26.6° 54.8:14.4°°:30,8°° 53.8:12.4°:33.8°
Cholesterol (mg) 291.8+ 171.4° 467.4 + 271.5° 407.6 + 221.0%
Vitamin A (ug RAE) 4327 +187.0° 636.6 + 259.9° 586.0 + 218.0°
Retinol (ug) 208.1 + 135.9° 171.4 £ 97.6° 334.9 + 268.2°
p-carotene (ug) 3,108.2 = 1910.2™ 4,185.0 = 2,371.2 3,229.6 + 1,651.8
Vitamin C (mg) 101.5 = 106.4%® 135.5 = 106.2° 59.4 = 37.4°
Vitamin E (mg) 13.5+5.9° 19.5+7.7° 15.8 + 7.5%
ron (mg) 11.7+41° 18.6 + 10.6° 140 + 6.7
Selenium (ug) 84,1 + 38.9™ 106.2 + 44,5 101.9 + 35.1
Zinc (Mg) 9.5+ 3.0 10735 9.3+23

1) mean =SD  2) Means with different lefters within a row are significantly different from each other at p < 0.05.
4) MUFA: monounsaturated fatty acids, PUFA: polyunsaturated fatty acids, SFA: saturated fatty acids

Table 4. INQ of antioxidant nutrient intakes of subjects by sport type

3) ns: no significance
5) E%: Energy % of saturated fatty acids

Sedentary collegiote

Athletic collegiate

Variables -

(n=29) Aerobic (n = 14) Judo (n = 14)
Vitamin A" 0.82 = 0.32™29 1.01 = 0.44 0.81 = 0.27
Vitamin C 1.23 +1.17%9 1.47 +1.41° 0.54 +0.31°
Vitamin E 1.43 + 0,58 1.56 + 0.35° 1.25 + 0.40°
Iron 1.45 + 0.37® 2.00 + 1.60° 1.28 + 0.54°
Selenium 1.69 +0.71™ 1.81 £0.72 1.59 + 0.39
Zinc 1.49 + 0.37° 1.32 +0.23° 1.08 = 0.19°

1) INQ: infake of specific nutrient per 1,000 kcal diet/RNI of specific nutrient per 1,000 kcal energy of KDRIs

significance

2) mean +SD  3) ns: no

4) Means with different letters within a row are significantly different from each other at p < 0.05.
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Table 5. Serum selenium and zinc level of subjects by sport type (unit = ug/dl)

Serum mineral Sedentary collegiote

Afhletic collegiate

(n=29) Aerobics (n = 14) Judo (n = 14)
Selenium 11.4 = 2,0%"2 122+ 1.6° 107 = 1.3°
Zinc 94.2 + 15.7™ 96.1 =18.0 90.2+13.6

1) mean = SD  2) Means with different letters within a row are significantly different from each other at p < 0.05.

Table 6. Distribution of subjects according to the serum zinc levels

3) ns: no significance

Serum zinc levels Sedentary collegiote

Afhletic collegiate

(n=29) Aerobics (n = 14) Judo (n = 14)
n (%)
> 74 ug/dl 27 (93.1) 14 (100) 12 (85.7)
<74 pgld 2 (6.9) 0 (0) 2 (14.3)
Total 29 (100) 14 (100) 14 (100)

¥ =2.191, p=0.334
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Table 7. Prediction of serum selenium and zinc level by dietary nufriient intake in collegiate female subjects

Dependent variable  Independent variables b SE (b) t-fest p-value Beta" Beta x P x 100
Serum selenium Intercept 12.1955 0.5950 20.5 < .0001 0

Age -0.3407 0.1411 -2.41 0.0196 -0.2849 2.2

Vitamin E -0.1016 0.0348 -2.92 0.0053 -0.4054 11.5

Se intake 0.0227 0.00701 3.24 0.0021 0.5178 1.9

Saturated fatty acids -0.1265 0.0337 -3.75 0.0005 -0.5503 19.9

R? (%) = 35.5%

Serum zinc Intercept 101.5523 3.3695 30.14 < .0001 0

Saturated fatty acids -0.7211 0.2567 -2.81 0.007 -0.3661 14.7

R? (%) = 14.7%

1) Beta: Standardized estimate
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