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Department of Food and Objectives: Use of dlgtary s.upplements containing Yltamlns and m1.11era.ls is growing in

Nutrition, Chungbuk National Korean adults, especially in pregnant and lactating women. Vitamin and mineral

University, Cheongju, Chungbuk ~ supplements are available in different composition and in a wide range of contents.

28644, Korea The purposes of the study were to examine nutrient composition and content of
vitamin and mineral supplements for pregnant and lactating women and assess their

Tel: (043) 261-2790 appropriateness as dietary supplements.

Fax: (043) 267-2742

E-mail: taisun@cbnu.ac.kr Methods: Information on the name, manufacturer, nutrient composition, and usage of

ORCID: 0000-0002-6888-1612 vitamin and mineral supplements for pregnant and lactating women were obtained from
the homepage of the Food Safety Information Portal managed by the Ministry of Food

Received: June 12, 2018 and Drug Safety, and Korean Index of Medical Specialties. A total of 264 products
Revised: August 2, 2018 were identified.

Accepted: August 2, 2018

Results: Among 264 products, 26.1% were single nutrient products, and 73.9% were
multinutrient products. The most commonly included nutrient was iron (70.1%), folic
acid (66.3%), vitamin B,, (45.8%), vitamin C (38.6%), and vitamin B, (38.6%).
Although more than 50% of products contained nutrients less than 150% of
Recommended Nutrient Intakes or Adequate Intakes for daily use, some products
contained inappropriately high amounts of nutrients. When a maximum daily dose of
supplements was taken as described on the label, iron in 73 products (39.5%), folic
acid in 14 products (8.0%) were likely to be consumed in amounts greater than
Tolerable Upper Intake Levels. Most products were assessed as inappropriate for
pregnant women due to the possibility of excessive intake of vitamins or minerals when
compared with Dietary Reference Intakes.

Conclusions: Pregnant and lactating women need to carefully select dietary
supplements containing adequate amounts of vitamins and minerals. Nutritionists should
provide guidelines regarding selection of appropriate vitamin and mineral supplements
for pregnant and lactating women.
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Table 1. Manufacturing standards of vitamin and mineral supplements and Dietary Reference Intakes for pregnant women

Health functional food"

Over-the-counter drug? DRI for pregnant wormen?

Nutrient
Daily maximum Daily minimum  Daily maximum RNI Al uL Unit
Vitamins Vitamin A 1,000 ugRE 500 U 10,000 U 720 -4 3.000 ugRAE
(180 nQ) (3.003 pg)
B-Carotene® 7,000 pg - 15,000 png 720 - 3,000 pgRAE
Vitamin D 10 pg 50 [§) 1,000 WU - 10 100 g
(1.25 pg) (25 ug)
Vitamin E 400 mgo-TE 10 [§) 1,000 WU - 12 540 mga-TE
(6.75 mgo-TE) (675 mga-TE)
Vitamin K 1,000 pg 55 [ile] 100 pg - 65 - [ile]
Vitamin C 1,000 mg 50 mg 1,600 mg 110 - 2,000 mg
Thiamin 100 mg 1 mg 100 mg 1.5 - - mg
Riboflavin 40 mg 1 mg 100 mg 1.6 - - mg
Nicotinic acid 23 mg 10 mg 500 mg 18 - 35 mgNE
Nicotinic acid amide 670 mg 10 mg 500 mg 1,000 mgNE
Vitamin B, 67 mg 1 mg 250 mg 22 - 100 mg
Folic acid 400 pg 10 ile} 500 ng 620 - 1,000° ugDFE
Vitamin B, 2,000 png 1 [ile] 1,000 pg 26 - - [ile]
Pantothenic acid 200 mg 5 mg 500 mg - 6 - mg
Biofin 900 g 10 ile] 500 pg - 30 - [ile]
Minerals Calcium 800 mg - 1,600 mg 700 - 2,500 mg
Magnesium 250 mg - 500 mg 320 - 350 mg
Iron 15 mg - 35 mg 24 - 45 mg
Zinc 12 mg - 50 mg 105 - 3% mg
Copper 7,000 png - 5,000 pg 930 - 10,000 ug
Manganese 3.5 mg - 10 mg - 3.5 11 mg
lodine 150 ug - 500 ug 240 - - [ile]
Selenium 135 ug - 200 ug 64 - 400 [ile]
Molybdenum 230 png - 50 pg - - 450 [ile]
Chromium 9,000 ng - 50 pg - 30 - [ile]
Potassium 3,700 mg - 780 mg - - -
Chloride - - 1,000 mg - - -
Phosphorus - - 1,000 mg - - -
Sodium - - 100 mg - - -
Sulfur - - 30 mg - - -

DRI: Dietary Reference Intake, RNI: Recommended Nutrient Infake, Al: Adequate Intake, UL: Tolerable Upper Intake Level

1) Reference [1

3], 2) Reference [14], 3) 19 — 49 years, 4) Not established, 5) 1 ng supplemental B-Carotene = 0.5 ugRAE,

6) Applied to the amounts consumed from supplements, not from foods
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Table 2. Type of vitamin and mineral supplements for pregnant and lactating women

Type of supplements Total Health functional food  Over-the- counter drug
Single nutrient products Single vitamin 19( 7.2 1M( 7.9 8( 6.9
Single mineral 50( 18.9) 8( 5.7) 42 ( 33.9)
Sub-total 69 ( 26.1) 19 ( 13.6) 50 ( 40.3)
Multinutrient products Muttivitarmins 9( 3.4) 9( 6.4) 0( 0.0
Multiminerals 1( 0.4) 1( 0.7) 0( 0.0
Multivitamins and minerals 185( 70.1) 111 ( 79.3) 74 ( 59.7)
Sub-total 195 ( 73.9) 121 ( 86.4) 74 ( 59.7)
Total 264 (100.0) 140 (100.0) 124 (100.0)
1) N (%)
Table 3. Nutrient contained in supplements for pregnant and lactating women
Nutrient [nT:O;OéIA] Single m;:gz‘(r) garoducts MuITinu[:iiq‘rQ%r]oducts
Vitamins Folic acid 175 (66.3)" 10 (14.5) 165 (84.6)
Vitamin B, 121 (45.8) 1 (1.4) 120 (61.5)
Vitamin C 102 (38.6) 102 (52.3)
Vitamin B, 102 (38.6) 102 (52.3)
Vitamin D 89 (33.7) ¢) (87) 83 (42.6)
Niacin 85 (32.2) 85 (43.6)
Riboflavin 81 (30.7) 81 (41.5)
Thiamine 79 (29.9) 79 (40.5)
Pantothenic acid 76 (28.8) 76 (39.0)
Vitamin E 69 (26.1) 2 (2.9 67 (34.4)
Biotin 36 (13.6) 36 (18.5)
B-Carotene 24 (9.1 24 (12.3)
Vitamin A 22 ( 8.3 22 (11.3)
Vitamin K 3 (1. 3 (1.9
Minerals Iron 185 (70.1) 46 (66.7) 139 (71.3)
Zinc 82 (31.1) 3 (4.3) 79 (40.5)
Manganese 69 (26.1) 69 (35.4)
Selenium 30 (11.4) 30 (15.4)
Copper 21 ( 8.0 21 (10.8)
Calcium 21 ( 8.0 1 (1.4) 20 (10.3)
Magnesium 17 (6.4) 17 (8.7)
lodine 6 (2.3) 6 (3.1)
Molytbbdenum 5 (1.9 5 (2.6)
Chromium 4 (1.9 4 (21

1) N (%)
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Table 4. Nutrient contents in one tablet compared with Dietary Reference Intakes for pregnant women"

FH#e 1,000 pgo 2 AAAFF 620 ugl 161%= vi$-
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AAoH, FAUATE 2ohe

st A1 572 (30.8%) 1t 24iTh.

& AFS vlet DO 3 2

%eRNI or %Al

Nutrient N >UL
<50 50-150 150 - 250 >250
Vitamin A 22 1 ( 4.5? 21 ( 95.5) 0 ( 0.0 0 (0.0 0 ( 0.0
B-Carotene 24 15 (62.5) 8 ( 33.3) 0 ( 0.0 1 (4.2 0 ( 0.0
Vitamin D 89 11 (12.4) 68 ( 76.4) 2 (22 8 (9.0 2 (22
Vitamin E 69 5 (7.2 61 ( 88.4) 1 (1.5 2 (29 0 ( 0.0
Vitamin K 3 0 ( 0.0 3 (100.0) 0 ( 0.0 0 (0.0 NA
Vitamin C 102 25 (24.5) 68 ( 66.7) 8 (7.8) 1 (1.0 0 ( 0.0
Thiamin 79 5 ( 6.3) 59 ( 74.7) 13 (16.5) 2 (2.5 NA
Riboflavin 81 6 (7.4) 49 ( 60.5) 22 (27.2) 4 ( 4.9) NA
Niacin 85 4 (4.7) 81 ( 95.3) 0 ( 0.0 0 (0.0 0 (0.0
Vitamin B, 102 8 (7.8) 69 ( 67.6) 4 ( 4.0 21 (20.6) 0 ( 0.0
Folic acid 175 12 (6.9 135 (77.1) 28 (16.0) 0 ( 0.0 0 ( 0.0
Vitamin B,, 121 0 ( 0.0 42 (134.7) 7 ( 5.8) 72 (59.5) NA
Panfothenic acid 76 6 (7.9 39 ( 51.3) 29 (38.2) 2 ( 2.6) NA
Biotin 36 0 ( 0.0 21 ( 58.3) 6 (16.7) 9 (25.0) NA
Calcium 21 15 (71.4) 6 ( 28.6) 0 ( 0.0 0 (0.0 0 ( 0.0
Magnesium 17 13 (76.5) 4 ( 23.5) 0 ( 0.0 0 (0.0 0 ( 0.0
Iron 185 21 (11.4) 95 ( 51.4) 14 (7.5 55 (29.7) 57 (30.8)
Zinc 82 16 (19.5) 58 ( 70.7) 8 ( 9.8) 0 (0.0 0 ( 0.0
Copper 21 8 (38.1) 11 ( 52.4) 2 ( 9.5 0 (0.0 0 ( 0.0
Manganese 69 21 (30.4) 44 ( 63.8) 4 ( 5.8) 0 (0.0 0] ( 0.0
lodine 6 4 (66.7) 2 ( 33.3) 0 ( 0.0 0 (0.0 NA
Selenium 30 10 (33.3) 15 ( 50.0) 5 (16.7) 0 (0.0 0 ( 0.0
Molybdenum 5 NA NA NA NA 0 ( 0.0
Chromium 4 0 ( 0.0 4 (100.0) 0 ( 0.0 0 (0.0 NA

RNI: Recommended Nutrient Intfake, Al: Adequate Intake, UL: Tolerable Upper Intake Level, NA: Not applicable

1) 19— 49 vears, 2) N (%)
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Table 5. Nutrient contents in a daily dose of supplement compared with Dietary Reference Intakes for pregnant wormnen”
) %RNI or %Al
Nutrient N >UL
<50 50-150 150 - 250 >250
Vitamin A 22 1 ( 45?2 20 (91.0) 0 (0.0 1 (4.5 0 (0.0
B-Carotene 24 11 (45.8) 10 (41.7) 0 (0.0 3 (12.5) 0 (0.0
Vitamin D 89 6 (6.7) 62 (69.7) 8 ( 9.0 13 (14.6) 1 (1.1
Vitamin E 69 4 ( 5.8) 50 (72.5) 9 (13.0) 6 (8.7) 0 ( 0.0
Vitamin K 3 0 ( 0.0 2 (66.7) 1 (33.3) 0 ( 0.0 NA
Vitamin C 102 22 (21.6) 57 (55.9) 18 (17.6) 5 (4.9 0 ( 0.0
Thiamin 79 3 (3.7) 51 (64.6) 16 (20.3) 9 (11.4) NA
Riboflavin 81 3 (3.7) 38 (46.9) 29 (35.8) 11 (13.6) NA
Niacin 85 2 (2.3 70 (82.4) 9 (10.6) 4 (4.7) 0 (0.0
Vitamin B, 102 5 (4.9 62 (60.8) 8 (7.8 27 (26.5) 0 (00
Folic acid 175 9 (51 122 (69.7) 42 (24.0) 2 (1.2 14 ( 8.0)
Vitamin B, 121 0 (0.0 38 (31.4) 8 ( 6.6) 75 (62.0) NA
Panfothenic acid 76 3 ( 4.0 31 (40.8) 33 (43.4) 9 (11.8) NA
Biotin 36 0 (0.0 17 (47.2) 9 (25.0) 10 (27.8) NA
Calcium 21 10 (47.6) 9 (42.9) 2 (9.9 0 (00 0 (00
Magnesium 17 8 47.1) 7 (41.2) 2 (11.7) 0 (0.0 3 (17.6)
Iron 185 18 (9.7) 86 (46.5) 12 ( 6.5) 69 (37.3) 73 (39.5)
Zinc 82 12 (14.6) 50 (61.0) 14 17.1m) 6 (7.3 1 (1.2
Copper 21 7 (33.3) 10 (47.6) 4 (19.1) 0 (0.0 0 (0.0
Manganese 69 16 (23.2) 45 (65.2) 5 (7.2 3 (4.4 3 (4.3
lodine 6 4 (66.6) 0 ( 0.0 1 (16.7) 1 (16.7) NA
Selenium 30 7 (23.3) 18 (60.0) 2 (6.7) 3 (10.0 0 (00
Molybdenum 5 NA NA NA NA 0 ( 0.0
Chromium 4 0 ( 0.0 2 (50.0) 1 (25.0) 1 (25.0) NA

RNI: Recommended Nutrient Infake, Al: Adequate Intake, UL: Tolerable Upper Intake Level, NA: Not applicable

1) 19-49 years, 2) N (%)
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Exclusion criteria

| N=185 (HFF 111, OTC 74) |

4 — At least one of vitamins or minerals >UL (N=48)

| N=137 (HFF 91, OTC 46) |

4 — No folic acid or folic acid <50% of RNI (N=30)

| N=107 (HFF 64, OTC 43) |

4 — No iron or iron <50% of RNI (N=35)

| N=72 (HFF 29, OTC 43) |

&4 - Vitamin A >RNI (N=1)

| N=71 (HFF 28, OTC 43) |

4 — Vitamin D, vitamin E, or vitamin K >150% of Al (N=4)

| N=67 (HFF 24, OTC 43) |

4 — At least one of minerals >150% of RNI or Al (N=7)

| N=60 (HFF 17, OTC 43) |

4 — Niacin, vitamin Bg or folic acid >150% of RNI (N=15)

| N=45 (HFF 17, OTC 28) |

1y — Thiamin, riboflavin, vitamin By, panthothenic acid, or biotin >150% of RNI or Al (N=37)

| N=8 (HFF 8, OTC 0) |

Fig. 1. Evaluation of the appropriateness of multivitamin and mineral products for pregnant women. HFF: Health functional food, OTC:

Over-the-counter drug

Table 6. Number of the products likely to be consumed more
than Tolerable Upper Intake Level

Health functional  Over-the-counter

Nutrient Total food aiug
Vitamin D 1 1

Folic acid 14 14

Magnesium 3 3

Iron 73 10 63
Zinc 1 1

Manganese 3 3
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