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Abstract

Fortified foods are consumed widely in modern society according to increased concem on health
oriented foods. This study investigated the patterns of vitamin- and/or mineral-fortified food use among
677 teenage students(13-18 years of age) in Chungnam province and Daejeon city in Korea using
questionnaire. More than 63.7% of total subjects consumed more than one package of fortified foods
belonged to more than three categories. of five categories including sweets/biscuits, ramyons,
beverages, milk and dairy products, and breads as a frequency of more than 1-2 times/ week during
previous three months prior to present survey. Consumption of fortified foods was higher in middle
schoot students than in high school students(p<0.05), and in females than in males(p<0.001). Users of
fortified foods took the snacks more often(p<0.001), and they tended to believe more positively that
fortification can be helpful in health maintenance than did non-u<ers. Users preferred vitamin C and
Calcalcium) as a fortified nutrient. Major fortified nutrients in fortified foods taken by users were
various; vitamin B-complex and Ca from sweets/biscuits, Ca from ramyons, vitamin C and Ca from
beverages, Ca and iron from milk and dairy products and breads. These results suggest that fortified
“foods are used commonly and are influenced by several factors among teenagers. Types of fortified
nutrient, in fortified foods taken by subjects, are various and fortification is performed unspecifically. As
a consequence both nutrition education and government regulation on fortified foods should be
enforced to maximize the benefits and minimize the hazard of their use.
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<Table 1> General characteristics and fortified food consumption

=  UsersD - Non-users Total. -~ Pest

School
Middle school 2529(58.5)¥ 120(48.8) 372( 549) *
High school 179(41.5) 126(51.2) 305( 45.1)

Sex
Male 183(42.5) 147(59.8) 330( 48.7) *EE
Female 248(57.5) 99(40.2) 347( 51.3)

Residence
Rural community 116(26.9) 63(25.6) 179( 26.4)
Small city 137(31.8) 80(32.5) 217( 32.1) NS
Large city 178(41.3) 103(41.9) 281( 41.5)

Father’s education level
Less than middle school C74(17.1) 49(19.9) 123( 18.2)
High school 243(56.4) 108(43.9) 351( 51.8) **
More than college 114(26.5) 89(36.2) 203( 30.0)

Mother’s education level
Less than middie school 11927.6) 70(28.4) 189( 27.9)
High school 255(59.2) 120(48.8) 375( 554) **
More than college 57(13.2) 56(22.8) 113( 16.7)

Socioeconomic status of family?)
Low ‘ : 74(17.2) 38(15.5) 112( 16.6)
Middle 216(50.1) 114(46.3) 330( 48.7) NS
High 141(32.7) 94(38.2) 235( 34.7)

Total 431(63.7)% 246(36.3) 677(100.0)

1) A user of fortified foods was defined as a person who consumed more than one package of vitamin- and/or mineral-fortified foods
belonged to more than three categories of five categories including sweets/biscuits, ramyons, beverages, milk and dairy products, and
breads as a frequency of more than 1-2 times/week during previous three months prior to survey.

2) Number of subjects

3) Percentage of column total
4) Socioecononnic status of family was determined by combining the father' s education level and occupation with monthly family income?2%.
S) Percentage of total
*:p<005
** : p(0.01
wx% : p(0.001
NS : Not significant at @=0.05.
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<Table 2> Dietary behaviors and fortified food consumption

Regulaity of lunch

Irregular 35D 8.1)P 11(4.5) 46(6.8)
Moderate 107(24.8) 82(33.3) 189(27.9) *
Regular 289(67.1) 153(62.2) 442(65.3)
Source of nutritional knowledge
Newspaper/TV/Radio 165(38.3) 89(36.2) 254(37.5)
School class 143(33.2) 97(39.4) 240(35.4)
Parents/relatives/friends 83(19.3) 40(16.2) 123(18.2) » X
Book or magazine on nutrition 35( 8.1) 11(4.5) 46(6.8)
Internet search 5( LD 3D 14(2.1)
Frequency of taking snacks
1-2 times/week 68(15.8) 61(24.8) 129( 19.0)
3-4 times/week 108(25.0) 65(26.4) 173(25.6) *kx
More than once/day 146(33.9) 89(36.2) 235(34.7)
More than twice/day 109(25.3) 31(12.6) 140(20.7)
Time of eating snacks
Morming 61(14.1) 20( 8.1) 81(12.0)
Afternoon 227(52.7) 120(48.8) 347(512) ok
After dinner 143(33.2) 106(43.1) 249(36.8)
Reading on food label
Seldom 153(35.5) 103(41.9) 256(37.8) .-
Sometimes 236(54.8) 114(46.3) 350(51.7) NS
Always 42(9.7) 29(11.8) 71(10.5)
Total 431(63.7)) 246(36.3) 677(100.0)
Information confirmed on food label”)
Expire date 192(69.1) 98(68.5) 290( 68.9)
Type and content of nutrient 48(17.2) 24(16.8) 72(17.1) NS
Calorie content 25(9.0) 13(9.1) 38(9.0)
Ingredient 13(4.7) 8(5.6) 21(5.0)
Total 278(66.0)” 143(34.0) 421(100.0)
1) Number of subjects
2) Percentage of column total
3) Percentage of total

4) It was analyzed for the subjects who read the food label sometimes or always. Thus, total number of subjects(n=421) was less than that of
the present study(n=677).
*:p<005 **:p0.01 ***:p(0.001 NS : Not significant at @=0.05.
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<Table 3> Nutritional beliefs on the potential health effect of fortified foods

Foods fortified with vitamins or minerals can give pep and energy

2604080 25+

People can maintain health when the intakes of nutrients exceed the RDA 25+09
Extra vitamins and minerals can help people live longer 26+09
Supplement with vitamins or minerals can help people reduce the stress 3010
Vitamin C can prevent and treat cold 36109
Vitamin deficiency can cause mental disorder 27109
Vitamin and mineral deficiency can cause chronic disease such as cancer 27409

Foods fortified with vitamins or minerals can prevent and treat skin disease such asacne  3.2+0.9

‘Foods fortified with vitamins or minerals can help the recovery from fatigue 33+09

Extra vitamin and mineral can retard aging

31+09

1) 1(very strongly disagree) - 5(very strongly agree)
2)Mean +S.D.

**: p<0.01

NS : Not significant at =0.05.
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<Table 4> Brand and consumption frequency of fortified foods taken by users of fortified foods

- Fortified - Category of fortified foods R
. nutrient | Sweets/Biscuits | Ramyons Beverages * Milk and dairy products ; “Breads -~
(1) Dloltypong . (3) Nesquik¥(Nestle),| (4) Rizzo(Namyang), Enfant milk(Seoul), Einstein
L (Crown)? Jetty (Dong Suh), baby milk(Namyang), Bambino cheese(Haitai)
Vitamin A Vegetable family
(Ottogi)
(5) Jollypong  |(1) Soya (1) Vegemil (5) Rizzo(Namyang), Milk with calcium(Maeil),
(Crown), Egg  |new myun |toddler(Dr. Chung’s | Enfant milk(Seoul), Einstein baby milk(Namyang),
biscuit(Haitai), |(Binggrae) |food) Cheesepia cheese with calcium(Maeil)
Vitamin B1 | C-box(Lotte),
Youryung- gamja
(Korea Yakult),
Bebe (Orion)
(5)Jollypong  [(1) Soya (3) Nesquik(Nestle),
{Crown), Egg  jnew myun | Jetty (Dong Suh),
biscuit(Haitai), |(Binggrae) | Vegemil toddler (Dr.
Vitamin B2 | C-box(Lotte), Chung’s food)
Youryung- gamja
(Korea Yakult),
Bebe (Orion)
(3) Jollypong (2) Vegemil (1) Enfant milk(Seoul)
. (Crown), Egg toddler(Dr. Chung’s
Vitamin B6 | i it (Haitai), food), Slim water
Bebe (Orion) thin(Maeil)
L (1) Jollypong (1) Slim water thin
Vitamin B12 (Crown) (Macil)
(2) Jollypong (6) Morning juice | (1) ES yoghurt(Namyang)
(Crown), C- (Seoul), Nesquik
box(Lotte) (Nestle), Jetty(Dong
S - | Suh), Vegemil
Vitamin C toddler (Dr. Chung’s
food), Slim water
thin(Maeil),
Lemonia C(CJ)
(1) Jollypong (11) Rizzo(Namyang), Milk with calcium(Maeil),
(Crown) Enfant milk(Seoul), Einstein baby milk(Namyang),
o Chokey(Seoul), Cheesepia cheese with calcium
Vitamin D (Maeil), Coop milk(Moguchon), Enfant cheese
(Seoul), Bambino cheese(Haitai). Pinkey(Seoul),
Cheesepia children’s cheese(Maeil)
. (1) Vegemil toddler |(1)Enfant milk(Seout)
Vitamin E (Dr. Chung' s food)
(6) Saewookkang | (4) Ansung | (6) Morming (12) ES yoghurt(Namyang), Milk with calcium | (4) Pocket monster
{Nongshim), Com | tangmyun | juice(Seoul), High | (Maeil), GG yoghurt(Maeil), Enfant yoghurt (Seoul), | (Shany), Gobugi
chip(Crown), (Nongshim), | calcium orange Enfant milk(Seoul), Chokey(Seoul), Enfant cheese | ultungbultung
Onionring Yeulramen | (Woongjin),Vegemil | (Seoul), Bambino cheese(Haitai), Pinkey(Seoul), | soburu(Shany), Easlee
Ca (Nongshim), (Otogi), toddler(Dr. Chung’s |Einstein cheese(Namyang), Hi-calcium cheese | gamchikhan choco
Banana kick Snack ramen | food), Slim water thin| (Haitai), Cheesepia children’s cheese(Maeil) (Shany), Dagguri
(Nongshim), (Ottogi), (Maeil), Lemonia C black choco (Shany)
Korepab(Orion), | Bailgae myun | (CJ), Morning juice
Egg biscuit (Haitai) | (Ottogi) HelloEnfant for

children(Seoul)




<Table 4> Continue
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: , Category of fortified foods
s/Biscuits| R YODS ~.Beverages -+ | . Milkanddairyproducts - © |  Breads
(2) Banana kick (1)Seya  |(1) Vegemil (9) Rlzzo(Namyang) Milk with calcium(Maeil), | (4) Pocket monster
(Nongshim), new myun | toddler(Dr. Chung’s | Enfant yoghurt(Seoul), Enfant mitk(Seoul),| (Shany), Gobugi
{Bebe(Orion)  {(Binggrae) |food) Einstein baby milk(Namyang), Cheesepia cheese| ultungbultung
Fe with calcium(Maeil), Enfant cheese(Seoul),| soburu(Shany),
Einstein cheese(Namyang), Cheesepia children’s| Easlee gamchikhan
cheese(Maeil) choco(Shany),
Dagguri black choco
{Shany)
Number of
person
consumed | 427%(99,1) | 378(87.7) 352(81.7) 294(68.2) 181(42.0)
each ©
category
Number of
brand
consumedin| 44+259 | 1.7+13 18+15 39429 0.8+13
each
category

1) Number of brands consumed by users of fortified foods in each cell

2) Manufacturer’s name

3) Abrand’ s order was organized in decreasing order consumed by users of fortified foods.
4) Number of persons consumed any brand belonged to each category of fortified foods
5) Percentage of persons consumed any brand belonged to each category of fortified foods of total users(n=431)

6) Mean+-S.D.
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<Table 5> Behaviors of food purchase of users of

fortified foods
: Variables N(%)
Type of fortified nutrients preferred
Vitamin A 4 09)
Vitamin B-complex 4 09)
Vitamin C 89( 20.7)
Ca 145( 33.6)
Fe 2( 05)
Not concerned 187( 43.4)
Person of purchasing fortified foods
Self 210( 48.7)
Parents 187( 43.4)
Orhers W 79)
Confirmation of type of fortified nutrient
through food labels
No 294( 68.2)
Yes 137( 31.8)
Confirmation of content of fortified nutrient
through food labels
No 332( 77.0)
Yes 99( 23.0)
Information source of fortified foods
Family/ relatives 63( 14.6)
Friends 23( 5.3)
Newspaper/magazine/TV advertisement 270( 62.7)
School class 69( 16.0)
Intemnet search 6( 1.4)
Preference of fortified foods
No 183( 42.5)
Yes . 248( 57.5)
Total 431(100.0)
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<Table 6> New products that want to be developed by
subjects

New products wanted | “Male | Female

Helpful tobe taller 190 40.4D| 18( 42.8) | 37( 41.6)

Calcium fortified foods | 9( 19.2) 6( 144) | 15( 16.9)
Helpful not to be fat I( 21) 7( 166) | 8( 9.0)

Contained all type of
essential putdents | O¢ 106) | 2( 48) | 7 79)

Vitamin fortified foods | 3( 6.4) 3 1.1) 6( 6.7)
Helpful to make agoodskin | 3( 6.4) 3 7.1 6( 6.7)
Helpful to promote health | 4( 8.5) 1( 24) 5 5.6)

H;L%f:isf a’flg“::e‘shse 3 64) | 2 48) | 5 56)
Total 47( 500 | 42( 50.0) | 89(100.0)
1) Number of subjects
2) Percentage of column total
3) percentage of total
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