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ABSTRACT

In recent years a concem of excessive intakes of vitamins and minerals from various sources is increasing, since
there has been a marked increase in production and consumption of vitamin and mineral supplements and fortified
foods. The purpose of this study was to assess the maximum exposure of vitamins and minerals from various sources
including diet, fortified foods, and health functional foods among Koreans. As a result, the highest exposure group of
most vitamins and minerals from diet was adults (30 — 49 years of age) according to 2001 Korean National Nutrition
and Health Survey Report. Maximum dietary intakes of vitamin A, B, B,, C, nicotinamide, calcium, phosphorus and
iron were 0.5 — 7 times of the RDA for Koreans, 7th ed. Maximum intakes of vitamins and minerals from fortified
foods by adults (20 — 59 years of age) were § — 760% of the Korean RDA. In addition, maximum exposure of vitamins
and minerals from vitamin - mineral health functional foods by middle aged people was 35 — 140% of the upper limits
(UL: DRI for Koreans). As a consequence, maximum combined intakes of vitamin By, vitamin C, calcium, iron and
zinc from the above sources including diet, fortified foods and vitamin - mineral health functional foods were greater
than the UL. These results would be applied for determining the safe upper limits of vitamin and mineral of health

functional foods. (Korean J Nutrition 39(6): 539 ~548, 2006)

KEY WORDS : maximum exposure, vitamin/mineral, diet, health functional foods, Koreans.
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Fig. 1. Scenario for assessing maximum exposure of vitfamins and
minerals of Koreans.
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Table 1. Distribution of dietary intakes of vitamins and minerals of Koreans cited from report on 2001 Natlonal Health and Nuirition

Survey"

Nutrent o N Pyl b M ey
Refinotl (xg) 30-49 3406 700 3000 337
B-carotene (xQ) 30-49 3406 - - 11168
Vitamin B, (mg@) 13-19 968 1.1- 1.4 - 3.57
Vitamin B, (mg) 13—-19 968 13- 1.6 - 279
Nicotinamide (mg NE) 30-49 3406 13 -17 1000 48.2
Vitamin C (mg) 30— 49 3406 70 2000 477
Calcium (mg) 30-49 3406 700 2500 1163
Phosphorus (mg) 30-49 3406 700 35800 2374
Iron (mg) 30-49 3406 12 -16 45 30.7

14

1) 2001 National Health and Nutrition Survey in Korea
2) Age group whose mean intakes of specified nutrients is the highest amon all age groups in comparison fo the RDA for Korean.
3) Recommended dietary allowances for Koreans, 7th ed.”

4) Upper Limits from dietary reference intakes for Koreans”

Table 2. Distribution of dietary intakes of vitamins of Koreans cited from various literatures

. . Reference . Mean +
Nutrient Subjects . N number Published UL Mean CV20% CV 20%
VitaminD (g~ AGults, males and females, in Seoul 72 15 1998 60 375 15 5.25

and Gyeonggi province
Middle school students in Daejeon and 194 16
Geumsan city in Chungnam province
) ) College students, males and females 195 17
V'T(Om'” 'iE) Adults, males and females, in Guri city 208 18 2001 540 978 391 13.69
mg-a in Gyeonggi province
Women of child-bearing potential 289 19
Postmenopausal women in Seoul 85 20
College students, males and females 294 21
College women 218 22
Vitamin.B, (mg)  College women in Seoul 30 23 2004 100 1.52 0.61 2.13
Full-ferm pregnancy women in Seoul 30 24
Elderly, maies and females, in Seoul 72 25
College students, mates and females, 106 26
in Cheongju in Chungbuk province
College women 23 27
College women in Seoul 30 23
Folic acid (zg) ~ Women of child-bearing potential 289 19 2004 1000 18226 7290  255.16
Women of child-bearing potential N 28
in Gwangju city
Women of child-bearing potential with 49 29
experience of reproduction
Adults and elderty 469 30
Vitamin By, (1g) Women of child-bearing potential with 49 29 2004 _ 2,60 1.84 6.44

experience of reproduction
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Table 3. Distribution of dietary intakes of minerals of Koreans cited from various literatures

Nutrient Subjects N Riﬁ’gge Published UL Mean CV20% “C"\‘j‘;gj
Magnesium (mg) Adults, males and females, in rural areas 30 31 1993 360 2404  96.16 336.56
High school girls 7 32
College women in Seoul and the suburbs 1M 33
of Seoul -
Zinc (mg) Adulifs, 20 — 25 years of age 50 34 ggc?s % 917 367 1284
Elderly, more than 60 years of age, 168 35
in Gyeongbuk province
Middle school girls in Gurl city in 99 36
Gyeonggi province
College students, males and females 90 37
Copper (mg) Collegfe womeln L ' , 102 %8 1996 - 10 184 037 2.58
Aduits in Yongin city in Gyeonggi province 30 39 2003
Adults in rural areas in Gyeonggi province 2037 40
Elderly, more than 60 years of age, in rural 168 35
areas in Gyeongbuk province
lodine (mg) A?;‘g;}g’mg‘gig:? 20 years of age, 278 41 1998 3 0479 0192 0671
Adult women 133 42
Selenium (#@)  Eiderly, more than 60 years of age, in rural 168 35 2003 400 64.68 2587 90.55
areas in Gyeongbuk province
College women 50 43 2000
Manganese (Mg) Elderly, more than 60 years of age, in rural 168 35 2003 1 510 204 7.14
areas in Gyeongbuk province
Table 4. Intakes of vitamins and minerals from forified foods consumed by Korean adults (n = 397)
Nutrient N Korean RDA uL Mean SD 95th 97 .5th%
Vitamin A (zg) 125 700 3000 94.09 112.14 248 360
Vitamin D («g) 188 5 -10 60 3.51 5.81 15.8 20.2
Vitamin E (mg  «-TE) 83 10 540 0.94 1.20 2 2.52
Vitamin B; (mg) 51 1.0- 1.3 - 0.81 0.81 0.912 0.912
Vitamin B, (mg) 77 12- 15 - 0.36 0.68 0.888 1.092
Vitamin B, (mg) 32 1.4 100 0.42 0.29 1.008 1.008
Vitamin Br. (¢Q) 19 - - 0.13 0.07 0.24 0.24
Nicotinamide (mg NE) 52 13 -17 1000 2,02 5.95 5.85 26.4
Folic acid (¢@) 46 250 1000 7.1 5.94 18.95 20
Vitamin C (mg) 144 70 2000 157.26 229.66 500.2 528.64
Calcium (mg) 235 700 2500 169.56 295.74 485 808.38
ron (mg) 44 12 -16 45 7.4 14.23 49.3 49.3
Zinc (mg) 34 10 -12 35 3.48 1.46 6 8

FAINFE FE AFsk, 4

SAEL B9 2%

o) thek Bl&S vE AE 51%, e DE 202%,

(59.2%) > ¥IEF D (47.4%) > BIEF C (36.3%) > H]E}
Tl A (31.5%) 59 07 Jas MFsqn).

g ZAN AL G ES S AA A4H3E )
Bl - 57129 A M= Table 49 2tk ks
AEY AL Aol gl v A7 HhAHHS vlg
9 97.5%A WESr, TR AFH Herl Ko
95 WEAFZE HIoit. o] A¢ HuhdFHe] A%

HlElel B 25%, ¥IER] BE 70%, eI B, 73%,
vlEl] By 72%, nicotinamide™ 155%, AR 8%, H]
B C= 755%, Z4E 69%, e 308%, oFAE 50%
ojoJA}, A dokie] dig HEFe AT 8~
760%2] B HAE BT o8 F¥ae HuA
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2 2933,
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SEvE 4F F9719 AN E Y HIEM -5
71ARZAE 53 315 vl 9 ¥7)" JFHFLS Table
63 2ot vlER] A9 B$- &% H 6964 1g RES A
Fal, A i 3 AFFYY 99.5% AZHAT 2

Table 5. Types of vitamin - mineral health functional foods con-
sumed by middle aged Koreans

Number Percent
Types of HFF-VM" o? users ’rofc(lefsz': (i)g=e ?Cf)S)
Vitamin C 46 44.7
Multi vitamin - minerals 38 369
Vitamin E 20 19.4
Vitamin B complex 11 10.7
Multi vitamins 10 Q.7
Vitamin A 4 39
Vitamin D 3 2.9
Calcium 28 27.2
Multi minerals ) 58
Iron 2 1.9

S 97.5WA WESSFE HOLS ) v
2. 2156.0 #g RE/dE UL"Y 72%

£ 315 HF 71.5 mg a-TE
AFe AR 7.2v) FEo7 YEigton, Huidd
2 (302.0 mg a~-TE/d)<S ULE &3s1x) gkt vle}
9 B9 &% 37 *Maw« 18.5 mgo & AR 13.2
Bijoln], HojAdFH L 125 mg/de2 ULY 1.25u)0]%ich
nlebRl Co] &% %& AHFS A AFZ 4.2v) 5
Fold, Hh A (1000 mg/d)& UL 50% FFoI

dgao) rhiFEe
31 A2) Arpge
Folgitt. HIERY B9} 7

_vg

NlN >

o 2o B o AN APFY 56% FEIH,
HM S ULY 42% FFoIqith H9) 8% B+ 4

FEE AQ Ao 529 FFolv, HddHESE ULY
36%°13itk. olde] B4+ % FHudHPe] ULY 14
wo]let, welr ZAF Uit Fd7le A7 AE % Hl
el - BARZAE B vy 7U1dE skF

AFF 50~1320% FFo7 AFsigion, 7 Juda
o] 3% HAFHFS ULY 35~140% FToZ2 =9%Th
olg} 22 A= vjEl - FUIHHEEAY FE Egoly

Table 7. Cases of overlapping consumption of vitamin - mineral
health functional foods consumed by middle aged Koreans

Number of products Percentage of
of HFF-VM" taken total users of
at the same time FFH-VM (n = 38)

Percentage of total
overlapped users of
FFH-VM (n = 23)

2 83 50
3 9 5
4 4
5 4

1) vitamin - mineral health functional foods

1) vitamin - mineral heatth functional foods

Table 6. Intakes of vitamins and minerals from vitamin - mineral health functional foods consumed by middle aged Koreans (n = 85)

Nutrient N Korean RDA UL Mean SD 97.5th%
Vitamin A (¢gRE) 24 700 3000 696.4 901.9 2156.0
Carotene (ugRE) 24 - - 407.2 144.5 500.0
Vitomin D (zQ) 45 5-10 60 . 4.6 4.1 16.0
Vitamin E (mg «-TE) 54 10 540 71.5 84.7 302.0
Vitamin B, (mg) 53 1.4 100 18.5 29.9 125.0
Niacin (mg) 49 13-17 35 43.8 54.8 200.0
Folic acid (@) 52 250 1000 337.9 231.1 800.0
Vitamin C (mg) 70 70 2000 295.9 320.1 1000.0
Calcium (mg) 51 700 2500 390.0 272.4 1050.0
Phosphorus (mg) 2 700 3500 23.0 0.0 23.0
Magnesium (mg) 39 - 350 135.7 82.2 3300
Iron (mg) 39 12-16 45 8.3 4.6 16.0
Zinc (mg) 45 10-12 35 13.1 17.1 50.0
Copper (mg) 37 - 10 1.2 0.6 225
lodine (xg) 30 - 3000 78.8 28.4 100.0
Selenium (x«g) 1 - 400 15.0 a0 15

Manganese (mg) 39 - 1 1.8 1.3 : 5.0
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Table 8. Daily maximum exposure of vitamins and minerals from various sources
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o Max. of

Nutrient o Moxvameof o Maxor Maxoffoied  a+e HFFVM©)  A+B+C

(97.5th%)
Retinol (1:g) 3000 97.5th% 337 360 697 2156.0 2853
B-carotene (mg) - 97.5t% 1.2 - 1.2 500.0 511.2
Vitamin D (4g) 0 M+CV20% 5.25 202 25.45 160 41.45
Vitamin € (Mg -TE) 540 M+CV20% 13.69 252 16.21 3020 31821
Vitamin B, (mg) - 975t 3.57 0912 4.482 - 4.482
Vitamin B; (mg) - 97.5t% 2.79 1,092 3.882 - 3.882
Vitamin Bs (mg) 100 M+CV20% 213 1.008 3.138 1250 128.14
Vitamin B, (mg) - M+CV20% 6.44 0.24 6.68 - 6.68
Nicofinamide (mgNE) 1000 97.5th% 48.2 26.4 746 200.0 274.6

(Niacin)
Folic acid (@) 1000 M+CV20% 25516 20 275.16 800.0 107516
Vitamin C (mg) 2000 97.5th% 477 528.64 1005.64 1000.0 2005.64
Calcium (mg) 2500 95th% 1163 485 1648.0 10500 2698.0
Phosphorus (mg) 3500 95th% 2374 - 2374 23.0 2397.0
Magnesium (mg) 350  M+CV20% 33656 - 336.56 330.0 666.56
Iron (mg) 45 95th% 307 493 80 160 96.0
Zinc (mg) 3/ M+CV20% 12.84 6 18.84 50.0 68.84
Copper (mg) 10 M+ CV 20% 2.58 - 2.58 2.25 4.83
lodine (mg) 3 M+CV20% 0671 - 0.671 0.10 0771
Selenium (1g) 40 M+CV20% 90.55 - 90.55 150 106,55
Manganese (mg) 1 M+CV20% 7.4 - 714 50 1214
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