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Why we evaluate the exposure of
vitamins and minerais through different

sources?

1. Marked Improvement of dietary Intakes of
vitamin & mineral of Koreans

Nutrient >150% of Nutrient >150% of
Korean RDA (k) -Korean RDA (%)
Vit A 15 Vit C 49
Vit B1 24 Ca 6
Vit B2 11 P 51
Niacin 24 Fe 14

2001 Korean NHANES

sl Horsts| www.kns.or.kr @



2. Varlous sources providing vitamin and
mineral highly In modern society :

(1) Dlet + (2] High Potency

Supplements {Vitamin and mineral
supplements of functional foods for

health (FFH-VM supp) & Pharmaceutical
vM supp} + (3] Fortifled FOOds + (4)
Others ?

Sources of vitamin and mineral for

human
Diet | | FFH (VM Supp) Pha%aggggcal Fortifed
. Digtary .Usage . Usage Intake
Sl.ervBey - .0B .DB ..DB

Total Exposure of Vitamins &
_Minerals




Table. Example of combined maximum Intake of
vitamin C through various sources
Brand name Content Dosage Times of
Korean RDA
of Vitamin C
for adults
% (70mg/d)-
1. Diet 97% value of dietary intakes of vitamin C 6
of adults: 418mg/d
(2001 Korean NHANES)
2.FFH-\M Herbal vitamin | 500mg/tablet 1 tablet 7
supp C 500mg (.. Daily vit
U K C intake:
(A 500mg/d)
* Korean RDA (2000)
I . Times of
ype Korean RDA
Brand name | Content Dosage of Vitamin C
L for aduits
\ (70ma/d]
Usual: 500-
3. Vitamin C- 1000mg/ 1000mg/d 7-14
Pharmaceutical {1000 tablet
VM supp (‘K’ company) Megadose: 3000~ 43-86
6000ma/d
Portion size: 200mL
4. Vitamin G- |Orange juice |33mg/100mL (..Daily vit C intake: 09
fortifled foods |('S’ company) 66ma/d) )
. Combined intake of vitamin C through
above sources: 1484-6984ma/d
(USA UL of vitamin C for adults: 2000mg/d)
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Intakes of Vitamin and Mineral
from Diet

Distribution of dietary Intake of Vit C (/~9968)

97% value : 418 mg/d

3000
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500 |
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Distribution of dietary caiclum Intake (/=9968)

4000

3500 r
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1500 f
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97% value : 1253 mg/d

USA UL: 2500mg/d
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Distribution of dietary iron Intake (/7=9968)
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97% value : 32.7 mg/d

USA UL: 45mg/d
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Intakes of Vitamin and Mineral from
Functional Foods for Health

Table. Users of functional foods for health
by lifecycle In Korea

Lifecycle Health food users+, % (73

School-age children 46% (384/837)
Adolescents 48% (410/858)
College students 34% (285/848)
Middle-aged 59% (557/946)
Elderly 49% (402/825)

«Users: Person who took functional foods for health more than 1-2 times/wk during
previous 6 mo. ’ ’

Kim WY et a/. Tolerable upper intake feveis for vitamins and minerals in functional
foods for health (vitamins and minerals 1), Funded by KFDA, No. 04052FUN124,
2004 ) : )




Fig. Prevalence of dietary supplement use by sex and
race-ethnicity in the United States, NHANES [ll, 1998-94

Al races-  Laxs White, [:j Black, ' . Mexican
ethricities non-Hispanic non-Hispanic rmerican

Percent

Female

Ervin RB, Wright JO, Kennedy-Stephenson J. Vital Health Stat 244: 1-14, 1999

Table. Type of functional foods for health
used by lifecycle InKorea ..

Lifecycle School- . B

age Adolescents sctsgzg?s Middle Elderly
Type children - aged
1. Nutritional :
sUpp 25.4 20.5 12.6 19.7 12.8
2. White ginseng 5.0 6.2 7.7 19.7 15.0
3. Red ginseng 6.9 16.1 10.6 29.1 25.7

W\

32. Propolice- 12 0.5 0.8 1.3 0.5
food

Kim WY et a/. Tolerable upper intake levels for vitamins and minerals in functional
foods for heaith (vitamins and minerals 1), Funded by KFDA, No. 04052FUN124,
2004
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Fig. Types of VM supp of functional foods for
health used by middie aged Koreans
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2004

Kim WY et al. Tolerable upper intake levels for vitamins and minerals in functional
foods for health (vitamins and minerals 1), Funded by KFDA, No. 04052FUN124,

Table. Cases of overlapping consumption of
FFH-VM supp by middie aged Koreans

Number of Percentage of total Percentage of total
products taken overlapped users of users of FFH-VM
at the same time FFH-VM (7=23) (/=38)
2 83 50
3 9 5
A 4 3
0 4 3

2004

Kim WY et a/. Tolerable upper intake levels for vitamins and minerals in functional
foods for health (vitamins and minerais |}, Funded by KFDA, No. 04052FUN124,




Table. Dosage of single type of FFH-VM supp
used by middie aged Koreans

Type USA | Dosage Type USA |Dosage
uL uL

Vitamin A | 3000 ~600 Vitamin E 1000 | 200-800
(RE wg) (mg a-TE)

Niacin (mg) | 35 | 125-200 Ca (mg) 2500 | 217-715

Vitamin C | 2000 | 210-1050
(mg)

Kim WY et al. Tolerable upper intake levels for vitamins and minerals in functionat foods
for health (vitamins and minerals 1), Funded by KFDA, No. 04052FUN124, 2004

Table. Consumption of vitamins & minerals from
FFH-VM supp by middie aged Koreans

Nutnent USA Consumption Nutrlent USA Consumption
Mean (Range) Ul. Mean {Range]
uL :
Vitamin A | 3000 614 Vitamin E | 1000 54
(RE wo) (123-606) |(mg a-TE) (3-302)
(n=23) (r=5)
Niacin (mg) 35 a4 Ca 2500 360
(r=44) (5-200] (n=42) (46-1050)
Vitamin C (mg)| 2000 266
(7=59) (14-1050)

Kim WY ef al. Tolerable upper intake levels for vitamins and minerals in functional
foods for health (vitamins and minerals I), Funded by KFDA, No. 04052FUN124, 2004
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Intakes of Vitamin and Mineral
from Pharmaceutical VM supp

Table. Usage rate of pharmaceutical VM supp by
lifecycle In Korea

Lifecycle Survey Usage rate (%) Published

area year

Preschool National 34 1998
children

School-age “ 33 2002
children

Adolescents “ 31 2001

Middle—aged City 70 2000

Elderly National 45 1997




Table. Usage rate of VM supp in other

countries
Subjects Survey area Usage rate (%] | Published vear
National Health
Adults in USA Interview Survey 46 1996
1992
All age-groups
>2mol In USA NHANES I 40 1999
Preschooiers In USA USA 54 1997
Adults In Germany
(25-74yT) Southern areas 46 1998
Adults In Denmark Municipality of 62 1990
(70-75yr} Roskilde
Adults In
Netherlands National 54 2003
(19-91vyr)

Table. Dosage of single type of pharmaceutical vitamin
& mineral supplements used popularly in Korea

Type USA | Dosage Type USA |Dosage
UL uL
Vitamin A 3000 1200- |Vitamin £ (mg | 1000 | 90-900
(RE wg) 2400 a-TE)
Niacin (mg) 35 20-500 |Ca (mg) 2500 | 90-1200
Vitamin C 2000 | 25-1000
(mg)

www.kimsonline.co.kr
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Fig. Distributions of combined intakes of folic acid &
vitamin C from diet & pharmaceutical VM supp in
elementary schoolchildren in Korea
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Fig. Distributions of combined intakes of niacin & folic
acid from diet and pharmaceutical VM supp In 3rd
grade students of high schools in Korea
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Fig. Distribution of combined intakes of niacin & iron
from diet and pharmaceutical VM supp in middie-aged

Koreans
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Intakes of Vitamin and Mineral
from Fortifled Foods

ot=2HorstS| www.kns.or.kr @



Patterns of fortified food consumption
- of adolescents in Korea

o -Type of fortifled foods consumed
fretaluer;tlv according to type of fortified
nutrient:

e Ca>Fe>VitBl & D> C & B2

o -Type of nutrients consumed from
fortifled foods: Vit A, B1, B2, 86, B12, C, D,
E, Ca & Fe '

e - There Is no relationship between major

type of nutrient contalned In natural food
and type of fortifled nutrient.

Table. Major nutrients fortified of each food
group consumed by adolescents in Korea

Food group Major nutrient fortified
Milk & thelr Ca & Fe
products

Beverages Vit C & Ca
Sweets/ BIscuits | Vit B-complex & Ca
Ramyons Ca

Breads Ca & Fe

Yang JK et al. Korean J Food Culture 19: 447-459, 2004




Table. Example of daily intake of calcium from Ca-fortified foods
frequently chosen by adolescents in Korea

Meal Brand name Portlon size Ca content{mg)/
portion size
Breakfast HEl Al2ig 1cup, 40g 175
B 1 pack, 200mL 422
WE Ots 28 X0IX 1 slice, 18g 468
Snack b Ny 40g 42
Lunch 2 stetol 1 pack, 120g 89
o= 40g 23
22lA 1 bottle, 150mL 165
Snack &Y 1 pack, 195g 210
CIUIESAE tcup 58
Dinner ZENE 1 pack, 200g 198
DS QRREA 1cup 210
sS4 3gAHola 1 pack, 329 34
Total 2094mg/d
USA UL for teenagers: 2500mg/d

Future study

— Combined maximum exposure of vitamins &
minerals from diet, FFH- & pharmaceutical- VM
supp and fortifled foods can be more than ULS

for risk

group.

- Upper limits of FFH-VM supp should be
established as FFH-VM supp Is common
sources of vitamin & mineral In modern

soclety.

rok
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— What Is needed to determine the upper
limits of vitamin & mineral of FFH-VM supp?

- Maximum intakes of vitamin & mineral by Koreans according
to age group and gender:

1) from diet
2) from pharmaceutical VM supp
3) from fortified foods

~ Usage patterns of FFH-VM supp

~ Observe the tendency of other countries about their works on
upper limits of vitamin and mineral of dietary supplements

- Method of determining upper limits of
vitamin & mineral of FFH-VM supp

Upper Limits of Vitamin and Mineral of FFH-
VM Supp {by Indirect (Difference) Method}

Upper limits of vitamin & mineral of
FFH-VM supp =
UL of nutrient — combined maximum

exposure of nutrient from various
sources except FFH-VM supp
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Fiow chart of the present study

stablishment of upper limits of vitamin & minera
of FFH-VM supp

[ |
2nd Sub-Project: tst Sub-Prolect: 3rd Sub~Project:
Determination of Uls of SUN,&Y on.wtamm ‘
vitamin & mineral & mineral intakes from Development of OB for
various sources for human FFH-VM supp
L ]
v

Estimation of combined maximum
exposure of vitamins &
minerals from various sources for human

—p]
v
Risk characterization }

\ 4

stablishment of upper limits of vitamin & mineral of FFH-VM supp
[UL~maximum exposure except exposure from FEH=VM supp]
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Are there any questions? Shkim@kongju.ac.kr
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