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ABSTRACT

Dietary supplement use is prevalent and represents an important source of nutrition. This study was conducted in or-
der to assess the dietary maximum exposure of vitamins and minerals from various sources including regular diet,
vitamin - mineral supplements for non-prescription drug (VMS-NPD), vitamin - mineral supplements for health func-
tional foods (VMS-HFF), and fortified foods (FF). A total of 1,407 adolescent boys and girls attending middle or high
schools were chosen from various cities and rural communities in Korea. Users of vitamin and mineral supplements (n
= 60, 15—18 years of age) were chosen from the above 1,407 students. Intake of vitamins and minerals from a regular
diet and FF was assessed by both food record method and direct interview for three days of two weekdays and one week-
end, and those from VMS-NPD and VMS-HFF were assessed by both questionnaire and direct interview, and compared
with the recommended nutrient intake (RNI) and the tolerable upper intake level (UL) for Korean adolescents. Daily
average exposure range of vitamins and minerals from a regular diet was 0.3 to 4.4 times of the RNIL. Some subjects had
an excessive exposure to the UL in the following areas: from regular diets, vitamin A (1.7%) and niacin (5.0%); from
only VMS-NPD, vitamin C (9.1%) and iron (5.6%); and from only VMS-HFF, niacin (8.6%) > vitamin Bs (7.5%) > folic
acid (2.9%) > vitamin C (2.3%). Nutrients of daily total intake from regular diet, VMS-NPD, VMS-HFF, and FF higher
than the UL included nicotinic acid for 33.3% of subjects, and, then, in order, vitamin C (26.6%) > vitamin A (13.3%),
iron (13.3%) > zinc (11.7%) > calcium (5.0%) > vitamin E (1.7%), vitamin Bs (1.7%). Thus, findings of this study showed
that subjects may potentially be at risk due to overuse of supplements, even though most of them took enough vitamins
and minerals from their regular diet. Therefore, we should encourage adolescents to have sound health care habits through
systematic and educational aspects. (J Nutr Health 2013 46(5): 447 ~ 460)

KEY WORDS: vitamin and mineral exposure assessment, tolerable upper intake level (UL), vitamin - mineral
supplements, adolescents.
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Table 1. The usage prevalence of vitamin mineral supplements
for non-prescription drug, vitamin - mineral supplements for
health functional foods, and fortified foods by the subjects

Supplement type Overlapped intake N (%)
1 supplements 42(71.2)
) 2 supplements 15( 25.4)
Only VMS-NPD
3 supplements 2( 3.4)
Total 59 (100.0)
1 supplements 24 ( 47.1)
2 supplements 19 ( 37.2)
! 3 supplements 5( 9.8
Only VMS-HFF” PP
4 supplements 2( 3.9
5 supplements 1( 20
Total 51 (100.0)
2 supplements 18 ( 81.8)
3 supplements 2( 9.1
VMS-NPD + VMS-HFF
4 supplements 2( 9.1)
Total 22 (100.0)
1 fortified foods 19 ( 39.6)
2 fortified foods 13(27.1)
) 3 fortified foods 7 (14.6)
Fortified foods .
4 fortified foods 4( 8.3)
5 fortified foods 5(10.4)
Total 48 (100.0)

1) VMS-NPD: vitamin - mineral supplements for non-prescription
drug 2) VMS-HFF: vitamin - mineral supplements for health func-
tional foods
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Table 2. Distribution of daily intakes of vitamins and minerals from the regular diet (excluding vitamin - mineral supplements and fortified foods) of the subjects

RNI”

Ratio of RNI

Daily intake (n = 60)

% less than RNI

UL”

Nutrient

% greater than UL

Range
0.5-3.6”
0.4-4.4
0.8-2.2
0.3-2.0
0.8-2.6

Mean + SD

97.5th%
1,746.0

95th%

1,609.0

50th%
979.0

Range
444.8-3,082.5”

Mean + SD
1,032.2 + 393.1

Females

Males
850

1.7

18.0

1.46 £0.56

2,400

600

Vitamin A (ug RE)

22.0

23.6 25.7 1.40+0.60

14.1

5.3-52.5
0.9-2.9
0.5-3.4

15.3+6.8

10 430

12

Vitamin E (mg o-TE)

15.0

1.36 +0.34
0.83 +0.35

24
20

2.4

1.6 £0.4 1.5

1.3

1.7

1.5
17
400

Vitamin B, (mg)

72.0

1.1

1.2+0.5
2.4+0.5

209 £53
253.1 +84.9

1.2

1.4
14
400

Vitamin B, (mg)

2.0
12.0
98.0

1.66 £0.36

3.2

31
375.0

3.2
31.0

361.0

2.4

1.2-3.7
9.8-32.6
111.4-666.8
29.7-162.7
238.5-1,339.7

90
30
900"
1,600
2,500

Vitamin B, (mg)

5.0

0.7-2.0
0.3-1.7

1.35+0.32
0.63 £0.21

2

19.5
241.9

Niacin (mg NE)

Folic acid (ug)

73.0

0.3-1.5

0.81 £0.27
0.70£0.28
0.95+0.31

141.8
1,130.4

139.0

955.2

76.5
542.9

82.7 £28.5
595.7 £ 241.7

100
800

110
900

Vitamin C (mg)

83.0
63.0

0.3-1.5

Ca (mg)

0.5-2.3
0.5-2.1

23.2 27.4

13.9

7.9-34.7
4.1-21.2

152+47
10.5£246

17 45

15
10

Fe (mg)

33.0

1.11 £0.26

14.2 15.1

10.3

30

In (mg)
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1) Dietary Reference Intakes for Koreans® for males and females aged 15—18 years. RNI: recommended nutrient intake, UL: tolerable upper intake level 2) Minimum~maximum

3) For the intakes from supplements and fortified foods except regular diet

values
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B sl RNI old= A3Ieh @4 HIEl E 3.94
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Table 5. Distribution of daily intakes of vitamins and minerals from the fortified foods of the subjects

Ratio of RNI
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376.0

50th%
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Mean + SD

Females
600
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5.6
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0.8
18.0
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9

30
3,500

10
1,000
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18.0
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1) Dietary Reference Intakes for Koreans® for males and females aged 15—18 years. RNI: recommended nutrient intake, UL: tolerable upper intake level 2) Minimum~maximum

values 3) nicotinamide 4) For the intakes from supplements and fortified foods except regular diet

Hi)e} vlebel C (2.268H)0130ck 19 ZeAdFH=F (97.5 WE-9]

92] RNIo|| ot v]-&-2 vlely] Do} Zhgo] ZH2- 2,989} 1.3

Hj 2 RNIECF 39E0L) L R] oFAEL o] H|&o] 0~0.8

i g=<EololA] FEAE AFTEe 2= RNIE 5FA1714]

Ech B3 AEAES T8 vEta 2713 dFHEF
UL o4l tidat= gloict

ZF 20l st HIEfR I 27|H SR, SAHMFZE ¥
"It

A SRR 1 vErRla F713 FA 3R AAL VMS-
NPD, VMS-HFF % 7314135 S8l 282 A3 vletvlat
1714 A3ES gellA Foksith dgad
HeF (975 WE9)S B vlER] A= 2,801.9 ug RE/AR
RNI2] 3.34}], H[E}Y D= 199 ug/d 2 RNIQ| 4.08), v]e}
9l E= 2599 mg o-TE/d& RNI2] 26.0810]$ch (Table 6).
E3} o] v]go] Hlel B 56,54, HIEF B,+= 35.00], H]
ERY Be= 25180, HIEF B,,= 11,541, YZ AR 69,74, H]
ERY] Ci= 28780130t 12]al FARS AAFE A3 VMS-
NPD, VMS-HHF, Z3l4lEo 2 &3t 1o 2R 3=k
o] RNI¢] 1.880]of 4], Ayka o = wleyle] 1Y S|4
o] A yetslth 7149 49 L] 19 S FHF
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AA AdFEE AL vlE2 10%019.0H, ULET =74 A3
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3 W ¢lg) otq ULE'_E]- lx:7ﬂ AFsE AR B2 1.7%
o]t UAeAF FejE A3 Yotile] 1Y S5 W
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Fig. 1. Distribution of daily total intakes of vitamin and mineral from various sources including regular diet, vitamin - mineral supple-
ments for non-prescription drug, vitamin - mineral supplements for health functional foods, and fortified foods of the subjects. UL:
tolerable upper intake level.?
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Fig. 2. Percentage of each source of daily total maximum intakes (97.5th percentile) of vitamins and minerals from regular diet,
vitamin - mineral supplements for non-prescription drug (VMS-NPD), vitamin - mineral supplements for health functional foods (VMS-
HFF), and fortified foods (FF) of the subjects. Folic acid was expressed by the ratio of intake from VMS-NPD, VMS-HFF, and fortified foods

except regular diet.
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