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A study of dietary intake of total sugars by elementary students in Jeju province*
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ABSTRACT

Purpose: The aim of this study was to estimate total sugar intake and sugar intake—related dietary habit and nutrient intake
of elementary school students, Methods: Subjects included 701 elementary school students (351 boys and 350 girls) residing
in Jeju. The research analyzed a sample and was carried out using the 24 hour recall method and one day consumption of
total sugar, Results: The average daily total sugar intake was 55.3 g (male 531 g, female 57.6 g). Total sugar intake per meal
was 6.3 g (11,4%) from breakfast, 6.9 g (12.5%) from lunch, and 7.2 g (13.0%) from dinner, 34.9 g (63.1%). Major food groups
of total sugar were milks (17,04 g), grains and their products (12,79 g), fruits and their products (9,40 g), and sugars and
sweets (7,30 g). In analysis of the amount of total sugar consumption from several recipes, much was taken in from dessert
and snacks such as dairy products (15,08 g), bread and snacks (6.4 g), beverages (5.5 g), fruits (5.1 g), and ice cakes (4.8
g). Total sugar consumption was high for rices and side dishes such as noodles (5.1 g), stir—fried foods (2.3 g), fried foods
(1.4 g), cooked rice with seasoning (1.4 g), and hard—boiled foods (1.1 g). In comparison of total sugar consumption for sugar
sources, daily intake of natural sugar, added sugar, and natural and added sugar were 258 g, 23.3 g, and 6.2 g,
respectively, High sugar intake group, which was over 20% of the energy from total sugar intakes, consumed significantly
less Fe, Zn, and niacin than the low sugar intake group, which was below 20%. Conclusion: Total sugar intake of fifth graders
of elementary schools on Jeju Island was 55.4 g/day, and it was usually intake from snacks, Therefore, elementary school
students need nutritional education for proper selection of better snacks and for reduction of dietary sugar intake,

KEY WORDS: total sugar intake, elementary school student, snack

AAJol vt Balol F718lar qlek?

FAO/WHO'"9} 3=t 2] F-o] okeba =] o) gi-o] A<
= B F95 (Total sugars B sugarsy= 2130 E4)
sle 9 X5, JET o|FRQI Wold, 3, A

o] S et 3kS 9v|git) M7 (added sugars)>
21FS] AzTPGolu 2] Foll HiEe doz WA,
SAE, S5AY, Eee] A AR, 9 A, 9
olAlE, ;A A, H, B, B, YAEZ 0~ AT
S Z3h? a3y S5 72, Y I 5
o] ApAH o g EAshs HAZoY, of vy} &
152, THE, AdElEy 2o gIF, 12la 24
5] 2] et 7S 'R, Aol A, FA},
S8, 347, AF Toll H7rEnh!

FHe oY dERY olFR FolA AT &

T

o]7] W&o MF (sucrose)yS |43l 1%

=
fl

Q]

HHH jiN‘
E rlo HEIL s o
o, H il

- tz
oft
T ofl

]

=]

me 2
1
E mx o

)

Received: December 18, 2014 / Revised: January 5, 2015 / Accepted: January 11, 2015
*This research was supported by the 2014 scientific promotion program funded by Jeju National University.

To whom correspondence should be addressed.
tel: +82-51-320-1794, e-mail: hyunlee@gdsu.dongseo.ac.kr

© 2015 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided

the original work is properly cited.



FFRol gk 7

_

T el wet 1Y 71FA] (Daily
values, DVs) B2= 19 A5 A13 (Guideline Daily Amounts:
GDAs)e 2 AAE] =t o]Re I3 3 e T3
oS QA WS AuRIEe] uigdoem g3slok
Sk G gae] el sk A3tk TF= 2,000 keals 4
AT 73590 g FIF 3L EHH 18%) AHAT AL A
ala Qa1 fe 19 AFHAH (GDACE FH72
GHHZ 19% (FAF 130 g, A=} 100 @)= AAJ8kar Aok
ol d=2] IGD (Institute of Grocery Distribution)=
A7V D) %S 71202 o] gl ALHHS
7 ERE YRR FEFY AFE 90 go 2 Bk
k. =10 FFHFTIFANE FIH AF7EA
= g 42)9) 10~20%2 AA5Fk!

AR ofe} EluElE M ES Alg Skt
© FAlolth. FRIA7d Gzl ot 19 AMd AHAH
2 19983 48.4 g, 2007 54.9 g, 2008-2011\d 61.4 g0 =
S7RIAES ! Bk At oz B A9l 190 19
T IF FFG] 196290 E3} 4.8 golou 19874
41.9 g, 19901 42.1 g, 200413 58 g, 2008 64.9 g, 20123
61.9 go 2 YT

E£3] o}559 dedFEre ddd] S7Islal k. o)
T oFs 5] 29 HAEAEA Hojx|a o Bt 9
o] ALY A}, Alo] A T 2 7|52 FY AMgo] F
7hto & Qs Yehts do s 9 Pk 2005 =
217G dzZAN mEE 1~194] ofde] B HAnde] ok
2H] AF2E Folle Fet, Alelh, FUeRhEgE, ofo] 2~
3, WFeF2E, IA 9 QAR 5| 7FE2FE] A9
AL AR Qo] 7FE2E tigk 715 %7) ot o™
o9} HAande] Agas AW AX57] Y% i v}
o] AlFe Aot a1y ofdo] B YAado FF A
FHoll thak AFE 1~24, 3~54, 6~114], 12~184] 5o=&
TR FAE A7) giFEelola 7 AR HEst
AHTS W)= F 5T

=R

l.i{

e

BoAqe 2539 95 A5 AEE vefsh=t
S Fal, AFAY 25 5AAS oz 244171 3
HE o] 83 1Y F AFAAFHE A 19 9

AFES TSR & d72dE 2ol %
AF8 I B B Az dPAd ARSI ddu

o)

o St ox I
N

L 93 N1ZARE AT St} B

ZAHE H 712

AN FE AFSEAAE w540 mos A 2
oL & s WAsNCH, ol stue] 25l 5
3P - o5 F 70192 tde R it APk
2009 4€ 289 ¥ 20099 69 23 7HAGAL, /o
wo] FFaAe] P stofl ZARES AW

Sy

1 2AF HFE 24213F 3PS AREste] AL
o ZAPIAIOAl ARG 9F 3], AW, AUz,
ZANY o}F, oFIzEA e} AR 24A1%E B AH T B
29 S4H, AR, FIF 52 8] 7158
3L, FAe NS e AR 7158t
Al ST 2aPga B ufaeR s 71581001, AHE
Z18ked] =fo] HEs ' A7]9] AFREI A
A, 2% 5% ANSIFEUT. FLHAES CAN-Pro

3.0 (Computer Aided Nutritional Analysis Program)2- ©]
8-3to] A3ttt

e

S it

fijo

EY72| HIo|EHH[0|A 75

A ko) AEARTANE ELF g Hlolehlo]
27} Qlome ZAAe) $RF WAL MES
Ab vt 22 o) ot} TR HlolEol~E
TESHTE ) B SRt T A2t 9
owvg n=EEA (USDA)YS] Re-lease 18 of the USDA
National Nutrient Database for Standard Reference' %S %+
). TN AREE BUF, ool TR, S5
W SRR, W A 50 B g ool v
o) Algle] Ao 2 AW T ek AE AP %) A7
Fasigon, dEZE AF 8 | T2 <, A
AGEAAG S F 9, UEF JoF deza} a7
209} g 7122 51 AREsith A|9F Saje] A
U g 5 935 o dlojepr} Qi -2 CAN-Pro 24]DB
o AHgE EF 2ol I AN Bxd] IR
S =

‘5 (Total sugar)d 2)F &9l 8 dFH
BRSO, TElw ol A, £,
S A3 gk ST G owa YA, 7
tloJElo]l 50 ol A, F=9, AT, #9,
T g geE Y] T ) R

i

e
o

1

EIO(A _ll:l

o (2 o



Journal of Nutrition and Health (J Nutr Health) 2015; 48(1): 81 ~93 /83

ol MEe A5H] Qlo] FIRY FRL FIF | ¢ 13524 (< 15 gz AFAAT. 1 ] A2 U
9+ e+ AT R el $9 2 @A 5 AR e AgeA) dekn B veRel A3
Y0 T, 5 99} BABO) o) F /M o] T Pl HANFE ARG AL Amske AW AN

Sk Ak @ FIF HA1EN AALINE A

A} AIPe TR B0 AF ol FhE FIF

ZSEH0| MOITH HylEt SEIE MM £ DAR sl FaRle] FEF RS 2SN, T2

W B 7S] Akl o AR AN 9 ROl FUAE, 40l R 9% 52 2 $UR
o FURel U ARE A FEE A AAsleNs Agshes A9

Ruxton 5210] T Bugl AlA| ko] GAF 7158 gy B AqelMe Hagd Hrhd E SR HE

H, WHOE= free sugar®? & E32] 10% o= A5t 2 o ko] XolE E4s)3A} HAG (natural sugar),

A, ginp=, 299, A= olol&= 2do] A 5 37} (added sugar), £ (natural & added sugar)E

L G e ARG R k] 10% o= AA3t  Table 13} o] E/3FA T} (Table 1). £5/-3F HAT (19),

Hom, ojgdelolE 15% oW, E2 R4S <20~30/4, 8 M (2), 3 () viEe R § 39 & I
T B2 9-10% i 40 R 30 g(@), ATE S BARAT, 2 Aol e 1182 ek

Table 1. Classification of sugar type according to the sugar source

Sugar

fype Natural sugar Added sugar Natural & Added sugar

Food
group
Plant foods

potato Ramen, rice crunch, hardtack, sweet

potato snack, Soboro Bread, Eommason Pie,
Diget(whole wheat cookie), donut, Dunkin

Donut, Ramen, roll bread, garlic baguette,

dumpling, muffin, toast, Bibimmyeon(spicy

noodle), biscuit, Ppusyeo Ppusyeo(Ramen

snack), snack, Spaghetti(fast food), cereal,

cornflake, Songpyeon(half-moon-shaped rice

cake), honey rice cake, Injeolmi(rice cake cov- sandwich, popcorn, ham-
ered with bean powder), glutinious rice mochi, burger
canned corn, corn bread, waffle, glutinousrice

oil and honey pastry, Jjapaghetti(black soy-

bean Ramen), Caramel corn, Custard, sponge

cake, cake, cookie, cracker, croissant, cro-

quette, cream bread, pie, Oh-yes(chocolate

cake), Choco Pie, red bean bread, Choco Roll,

pizza, hotdog, rye bread, Hoppang(red bean
steamed bun), Hururuk Noodle

noodle, millet, macaroni, buckwheat(flour,
noodle), flour, barley, sorghum, spaghetti,
bread, rice, Garaetteok(barrice cake),
Baekseolgi(steamed white rice cake), Sirut-

Grainsand  teok(steamedrice cake), Jeolpy-

their eon(pounded rice cake), brownrice,

products glutinous Sirutteok(glutinous steamed rice
cake), blackrice, corn, udon, corn starch,
Jjolmyeon(chewy noodle), millet, glutinous
millet, glutinous rice flour, Kalguksu(chopped
noodle)

potato salad, mashed
Potatoes potato, potato chip,
and Eglcglz, potato starch, sweet potato, glass french fry, sweet potato
starches mattang( Deep-fried Sugar
Glazed Sweet Potato)

fructose, xylitol, juicy fresh(chewing gum),
chewing gum, honey, candy, Saecom-Dal-
com(sweet and sour candy), sugar, Screw

Sugars and adlay tea bar(icecream), sweet potato yeot(candy), grape jom
sweets . -
starch syrup, jelly, Jjangshuyo(sweet and sour
candy), Jjoljoli(sweet and sourjelly), chocolate
bar, chocolate, caramel, chocolate syrup
kidney bean, mung bean, mung bean jelly,
Legumes
: soybean(black bean, yellow bean), tofu, . . :
and their X . . sweet bean jelly black bean milk, soy milk
fried tofu, pea, Cheonggukjang(rich soy-
products
bean paste), bean flour, red bean
Seeds & acornjelly, perilla, peanut, chestnut, almond,

. peanut crunch
nuts pine nut, sesame, cashew nut, walnut
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Table 1. Continued

Sugar
Food fype Nartural sugar Added sugar Nartural & Added sugar
group
eggplant, bracken, pepper, pepper leat, chard,
narazuke, shepherd's purse, sweet pumpkin, car-
rot, balloonflower, perilla leaf, udo, yam, garlic,
radish(dried radish, radish pickle), water parsley,
Vegetables cherry 1or_nofo, napa cabbage, leek, b roccoll kimchi, garlic pickle, radish
) lettuce, ginger, green bean sprout, spinach, ] ; .
and their . pickle, cucumber pickle with
mugwort, crown daisy, asparagus, curled mal- .
products ] salt, cucumber pickle
low, cabbage, onion, lotus root, cucumber, bur-
dock, canola leaf, ginseng, bamboo shoot, bok
choy, chicory, kudzu root, soybean sprouts, taro,
tomato, fusiformis, green onion, paprika, bell pep-
per, pumpkin, zucchino
oyster mushroom, pleurotus eryngii, pine mush-
Mushrooms  room, button mushroom, enoki mushroom, shii-
take mushroom
guava juice, mandarin jam,
. persimmon, mandarin, jujube, strawberry, strawberry jam, Ume-
Fruits and . ]
. mango, banana, peach apple, raspberry, water- - boshi(Japanese apricot
their prod- . . .. plumliquid )
uets melon, cherry, orange, citron, oriental melon, kiwi, pickle), cqnneol peach,
pineapple, grape, raisin, Hallabong(orange) canned pineapple, canned
fruit cocktail
Seaweeds laver, kelp, seaweed, agar, fusiformis, green laver
Fats and margarine, mayonnaise, butter, beef tallow, olive peanut butter, mustard sauce, salad dressing,
oils oil, sesame oil, soybean oil Worcestershire sauce, custard
Demisoda, citronteq, aloejuice, Oranda, Omija Sikhye(sweet rice drink),
Beverages greenteq, orange juice, grape juice Teaq, sports drink, coffee, cocoa, soda, red gin-  fomato juice, pineapple
seng beverage, black teq, Fanta, Fanta Shaker juice, grape juice
soy sauce, mustard, cinnamon powder, red pep-
per powder, Gochujang(red pepper paste),
ground sesame, Doenjang(soybean paste), Dasida(seasoning), Mirim(seasoning), beef sea-
Spices Ssamdoenjang, salt, vinegar, rice wine, red pep-  soning, black soybean sauce, curry sauce, curry
per paste with vinegar, mixed soy paste, Ssam-  powder, tomato ketchup
jang(soybean paste mixed with red pepper
paste), black pepper
The others  coffee powder, gelatin pudding
Animal
foods
3 minutes meatball, chicken, chicken nugget,
dog meat, chicken, pork, horse meat, beef, duck hot chicken wing, fried chicken, bocc?n, sav-
Meats meat sage, luncheon meat, ham, Yonggari
Chicken(chicken nugget), Tteokgalbi (griled
short rib patties)
Eggs egg, quailegg
sole, hairtail, cuttlefish, cralb, cockle, crab stick,
mackerel, oyster, baby octopus, saury, long-
legged octopus, flying fish roe, plaice, tuna, cod,
snapper, anchovy, pollack, clam, octopus, loach,
. styela clava, Manila clam, brown turban shell, N
Fishes - L fish cake
cero, shrimp, sea urchin, thin legged octopus, top
shell, monkfish, blue abalon, squid, rockfish, pond
snail, eel, saurel, abalone, clam meat, croaker,
filefish, pen shell, tuna, herring, ark shell, spipefish,
mitra squid, sea cucumber, jellyfish, mussel
cream soup, Seolreim(ice
cream), ice cream(contain-
; ; . Ssangssangba(chocolate flavoredice cream), inglactose), yogurt(liquid,
Milks mil powder, mik, cheese, cheese sfick, cream, condensed milk, Melona(melon flavoredice  semisolid), Yohaim( semisolid

cream cheese

cream) yogurt), process milk(straw-
bery flavored, chocolate
flavored, banana flavored)
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Table 2. Anthropometric measurements of the elementary school
students by sex

Sex Total

(n=701)

Boys Girls P-

Anthro- (n=351) (n=350) value

pometric inde

Height (cm) 142.5+6.34") 1425460 1425267 Ns?
Weight (kg) 390+86 39.2+88 38985 NS
BMI (kg/m2)3 191431 191432 19.0£3.1 NS

1) Mean £ SD  2) Not significant difference between boys and

girls by t-test  3) BMI: body mass index = Weight (kg)/Height (m?)
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Table 3. Mean daily intakes of total sugar and each sugar in elementary school students by sex

Sex Total Boys Girls
p-value
Sugars (n=701) (n=351) (n=350)
Energy (kcal) 1,629.8+431.2Y 1,663.0+432.8 1,596.5+ 427.6 *2)
Fructose (g) 9.0+10.7 8.5+10.0 9.6+11.3 NS®)
Glucose (g) 9.4+7.3 8.8+6.7 10.0+7.8 *
Sucrose (g) 21.0£17.2 20.2+16.5 21.8+17.8 NS
Lactose (g) 11.8+6.9 11.6+6.5 120+£7.2 NS
Maltose(g) 2.5%+3.6 2.5+3.9 2.4+3.9 NS
Total sugar 1 (g)* 53.7 £32.5 51.5+31.1 55.9+33.8 NS
Total sugar 2 (g)°! 553+32.8 53.1+31.5 57.6+33.9 NS

1) Mean*SD  2) Significant difference between boys and girls by Chi-square

Chi-square  4) The sum of eac
*0 <0.05, p<0.01, **p <0.001

hsugar  5) Total sugar contents taken from the analysis.

Table 4. Mean daily intake of energy, total sugars, and each sugar of meals in elementary school students

3) Not significant difference between boys and girls by

Daily intake Energy Totalsugar 1 Total sugar 2 Fructose Glucose Sucrose Lactose Maltose
Meals (keal) (9)? (9)? (9) (9) (9) (9) (9)
Breakfast 326.1+196.8Y 6.1£9.5 63%9.7 0.9+26 1.2+£1.8 2.6%50 1.2+£3.0 0.3x0.7
Lunch 414.8+920 6.3+5.5 6.9+5.6 0.9%0.6 20+£1.0 29+4.4 0.0+0.0 0.4%£0.2
Dinner 483.3+219.8 6.9+14.8 7.2+14.9 1.7+£5.5 20+3.6 2.5%6.0 02+13 0.5+2.1
Snack 405.5+289.7 34.5x26.7 34.9+£268 5.6+8.8 42+58 13.0+142 10559 1.2£27
Total 1,629.8+431.2 53.7+32.5 55.3+32.8 9.0+£10.7 94+73 21.0+172  11.8+6.9 2.5+3.6
1) Mean+SD  2) The sum of each sugar  3) Total sugar contents taken from the analysis.
Table 5. Food consumption and the sugar intakes by food groups of elementary school students. (9)
Daily infake Food wt fotal 2 fotal 3  Fructose Glucose Sucrose Lactose Maltose
Food group sugar 1 sugar 2
Plant foods
Grains and their products 257.7+89.6" 125+21.4 128%21.6 246+7.55 229+474 677+1084 021+057 0.78+2.74
Potatoes and starches 21.9+432 0.5%3.1 0.6£32 0.17£1.22 0.13£0.63 0.16+1.25 0.00+£0.00 0.01+0.27
Sugars and sweets 10.7£18.2 70+9.7 73+98 050+£1.99 0.60+1.02 532+898 0.06+0.47 0.51+£1.09
Legumes and their products 25.8+25.0 0.1+£0.5 0.3+0.6 0.02+0.03 0.01+006 0.10+0.46 0.00+0.00 0.00=*0.06
Seeds & nuts 1.2+40 0.0x0.1 0.0+£0.1 0.00+0.00 0.00£0.00 0.03+0.10 0.00+0.00 0.000.00
Vegetables and their products 143.7+81.0 4.0+28 46+30 1.21£1.12 209+1.43 0.70+0.52 0.01+£0.03 0.03+0.04
Mushrooms 1.3+45 0.0+0.1 0.0+00 0.01%+0.02 0.01+003 0.00+0.00 0.00+0.00 0.000.00
Fruits and their products 106.9+£165.6 93+14.6 9.4+149 3321627 243+393 3.45+592 0.00+0.00 0.05+0.28
Seaweeds 40%73 0.0£0.0 0.0+00 0.00+0.01 0.00£0.00 0.00+0.00 0.00+0.00 0.000.00
Fats and oils 5.6+43 0.0+0.1 0.0£0.1 0.00+0.00 0.00£0.01 0.00+0.05 0.00+0.00 0.00=0.00
Beverages 15.5+63.2 1.5+6.2 1.5+62 0.62+285 046+212 037+2.54 0.02+0.19 0.02+0.18
Spices 21.8+13.4 1.3+1.1 1.3+1.1  0.10£0.09 0.64+0.64 0.18+0.14 0.00+0.00 0.33+0.27
The others - - - - - - - -
Subtotal 616.0+2348 36.2+29.0 37.8+29.4 8.40x10.46 8.66+7.00 17.08+15.13 0.30%£0.76 1.73+£297
Animal foods
Meats 85.9£88.1 0.4%18 0.4+18 0.04£0.20 0.10£0.26 0.05+0.24 0.00+0.04 0.23+1.26
Eggos 21.3+29.2 0.0£0.0 0.0+00 0.00+0.00 0.00+0.01 0.00+0.00 0.00+0.00 0.000.00
Fishes 38.9+47.9 0.1£03 0.1£03 0.00+0.00 0.04+0.16 0.03+0.24 0.00+0.00 0.00%0.01
Milks 270.6+161.0 170153 17.0+154 061+205 0.60+203 3.84+8.88 11.50+6.76 0.48+1.32
Subtotal 416.7+£187.3 17.5+15.4 17.5£155 0.64+207 0.74+205 391+889 11.50+6.76 0.72+1.81
Total 1,032.7+303.7 53.7+32.5 553+328 9.04+10.67 9.40+7.28 21.00+17.16 11.80+6.86 2.45+3.56

1) Mean+SD  2) The sum of each sugar

3) Total sugar contents taken from the analysis.
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Table 6. The sugar intakes by cooking methods of elementary school students

Daily intake Energy Total Total Fructose  Glucose  Sucrose Lactose  Maltose

. MO ey MG M9GZ g (0) (a) (0) (0)
Cooking method (9)? (g)?
Main dishes
Cooked rices 152.9+£70.0" 535.3+2443 0.8+0.4 08204 0.01+0.02 0.31+0.15 0.35£0.20 - 0.14+0.07
Cookedrice withseasoning 76.6+124.7 156.3+248.4 12+22 1.4x25 0.20+036 0.44+0.74 0.49+£1.25 0.01+0.12 0.07%0.13
Cooked gruels 3.0+19.5 58+39.3 0.0£0.1 0.0+0.2 0.00+£0.01 0.01+£0.05 0.01+0.07 - 0.00+0.03
Noodles 21.0+623 5841664 51%17.6 51%£17.6 1952699 1.05£3.55 2.03+7.04 0.00+0.00 0.04+0.35
Side dishes
Soups 31.1+£341 318%£381 0810 08%1.1 0.11x0.14 0.47£0.64 0.09+0.17 0.00+£0.00 0.12+0.19
Stews 32,6584 27.6£49.6 0.6%1.1 0713 0.12+0.26 0.31£0.58 0.08+0.21 0.00+0.01 0.05+0.11
Tang and Chon-gol 16.8+54.1 254+£909 0.1+0.5 0.2+05 0.03+0.10 0.07+0.22 0.03+0.14 - 0.00+0.03
Stir-fried foods 449635 71.7+£944 2135 23+38 0.28+0.83 0.62+0.92 1.02+1.96 0.00+0.01 0.16+0.24
Fried foods 29.6+80.4 77.6+228.6 1.4x4.4 1.4245 0.25%1.29 0.46+1.27 0.34%£1.77 0.03+0.23 0.29+1.34
Pan-fried foods 153+34.5 272+643 0215 02%1.5 002+0.09 0.04%0.16 0.11+1.39 0.00+0.02 0.00+0.00
Roasted foods 529+70.5 108.7+139.7 0.8%+18 09+1.9 0.09+0.18 0.23+0.43 0.47+1.31 0.01+0.02 0.04+0.13
Hard-boiled foods 223+523 31.7+£729 09%1.7 1.1£20 0.06+0.21 0.22+0.46 0.46+0.93 0.00+£0.04 0.15+0.29
Steamed foods 28.6+64.2 37.1£802 0.4%+10 05+13 0.07%0.19 0.13+0.31 0.13+0.51 0.00+0.04 0.02+0.07
Seasoned vegetables 19.6+257 127+185 0.5+0.9 0.6+09 0.08+0.18 0.14+0.29 0.28+0.52 0.00+0.00 0.03+0.09
Raw vegetables 7.2+27.7 1.2+5.6 02+12 02%12 008+0.50 0.08+0.50 0.03+0.43 0.00+0.00 0.00+0.03
Salads 1.5+£12.6 16137 01x1.3 0.1£1.3 004+0.43 0.04+0.37 0.04+0.77 - 0.00+0.04
Preserved foods 21+90 1.3+6.7 02+1.2 02%1.3 0.03+0.15 0.04+0.18 0.12+1.05 - 0.01+0.04
Kimchies 246242  68+85 0.4+0.4 0.4%04 0.15+£0.15 0.21£0.21 0.01+£0.02 0.01+0.01 0.02+0.02
Sauses 0.8+3.2 1.7+82 0.1+0.6 0.1%£0.6 0.02+0.17 0.06+0.38 0.02+0.05 0.00+0.00 0.01+0.08
Deserts
Fruits 6211454 227530 51%128 51+128 209+586 1.35+3.38 1.62+4.11 - 0.01+0.17
Breads and Cookies 427+730 142.6+£2256 62+13.0 6.4+13.3 0.47+3.04 0.86%3.26 411839 0.20£0.56 0.57+2.72
Rice cakes 27+18.1 62414 0.1+£1.1 0.1£1.1 0.02+0.40 0.02+0.33 0.06+0.67 - 0.00+0.05
Beverages 48.4+998 25.6+603 54+108 55112 1.66+x409 1.10£286 2.51+592 0.07+0.47 0.03+0.19
Daiiry products 265.7+177.9 163.5+1128 151147 151+£14.7 0.97+2.69 0.87+2.40 2.48+7.05 10.73+6.43 0.03+0.31
Sugars 31+16.6  8.6+409 1.1+51 1.1+£5.1 0.08+0.60 0.09+0.62 0.68+4.04 0.06+0.47 0.15+0.93
Ice cakes 18.7+459 32.4+83.1 47%119 48119 0.12+0.74 0.16+1.02 3.37+8.51 0.55+1.79 0.52+1.36
Raw foods 6.1+£33.7 82406 03*27 03+27 0.06+0.68 0.05+0.59 0.07+0.60 0.14%+1.18 0.01+£0.07
1)Mean+SD  2) The sum of each sugar  3) Total sugar contents taken from the analysis.
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Table 7. The total sugar intake by the sugar type in elementary
school students. a (%)

- Tofal sugar Total sugar 12 Total sugar 2%

(5.5 P E A 251 g, BT 1.66 g TEZ 1109 & sugartype 9 9
o2 Yehgdal, WakRoAeE A3 3.37 g, 59 0.55 g, Total 53.7+32.5') 553+32.8
o} 0.52 go] =07 Yehton, AR (5.1 gpellAE Natural sugar 247%158 258%162

Added sugar 22.8+25.2 23.3+254
o} o} [e) = 1H =S AN
g 2.09 g, A 1.62 g =7 UERHT. WarellM = Natural & Added sugar 62+13.5 62+13.6
ZorE g3 ak = xtre] M= ako o= ZErp=
ST 4.8 ¢ T Mool ATl 337 g0 % FHFH 1) Mean = SD  2) The sum of each sugar  3) Total sugar con-

9] 70.2%7F 3o el = HFH = At

tents taken from the analysis.

. o mirm s
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(Nutural sugar), 37} (Added sugar), 33 (Natural & o]l
Added suganZ 53t HHAHS BA3F A= Table  9F4
7 QT AR 12 FYH AT 555 g0
Jekgth. 597 3 Aoge
23.3 g (42.1%), EFFE 6.2 g (11.2%)°- 2 YEFHT]
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25.8 g (46.7%), W7lge

OE]'_ _76'*_/\41
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10~20%%] S5 3FAFT (Medium sugar), Z12]3L 20%
TFFAFT (High sugar) & Al 02 Uro] o
IS 715 Aoh= Table 89 2o} ) AW

TR E T g5 HH 2213

=
ChRY

keale] oM, 19 G 7]odH]8-2 13.5%0] 3t} ol Al
AFe do] AGFAHATLE 113.0 keal, T53FFEF
FT-E 417.2 kealZ, 2 7 710

#9129 2ol BT (p < 0.001). EAFh A 19

T

& 49

% 1,629.8 kcal, FHA 64.0 g, A9 46.1 g,

Table 8. Mean daily nutrient intakes by the group according to the percentage of energy gained from total sugars in elementary school

students
Groups Total Low sugar group'’  Medium sugar group?  High sugar group®

Nutrient (n=701) (n=262) (n=31¢) (n=123) prvalue
Energy from sugar (kcal) 221.3+131.0% 113.0+ 40.0° 234.8+77.8° 417.2+£122.9° #x5)
% of energy from sugar (%) 13.5+7.0 7.2%1.7¢ 14.1+2.8° 25.4+5.19
Energy (kcal) 1,629.8+431.2 1,562.5+ 426.1° 1,671.2+420.9° 1,666.8+453.19 o
Protein (g) 64.0+26.8 64.5+25.1 63.8+19.6 63.4+42.3 NS¢
Fat (g) 46.1+20.8 43.1£22.4° 47.8+19.59 48.1+20.1° *
Carbohydrate (g) 237.9 £58.9 225.2+53.3° 244.1 + 58.9° 249.1+65.7° ok
Fiber (g) 13.4% 6.6 13.1£6.6 13.6+6.7 13.6+6.2 NS
Ca (mg) 558.3 +£206.6 502.8+ 165.9° 587.8+216.0° 600.6 + 234.3° ok
P (mg) 943.6 £294.6 928.5+292.6 959.3+290.6 935.2+309.4 NS
Fe (mg) 9.4+3.1 9.4+2.6% 9.6 +3.4° 8.9+3.3° *
Na (mg) 2,868.4+1,146.9 2,970.6 + 1,205.8° 2,873.1+1,099.8° 2,638.8+1,112.6° *
K (mg) 2,051.2+750.0 1,921.7 + 656.8° 2,116.0+768.0° 2,160.5 £ 850.0° *
In (mg) 7.7+23 7.9+2.19 7.8+2.3° 7.3+2.4° *
Vit A (LgRE) 464.6 +272.7 418.4 + 268.0° 492.7 + 265.5° 490.9 + 289.7° *
Vit B, (mg) 1.1+0.5 1.0+0.4° 1.0+0.5° 1.2+0.79 **
Vit B, (mg) 1.0+0.4 0.9+0.3° 1.0+0.4° 1.140.4°
Vit B¢ (mg) 1.6+0.6 1.6+0.6 1.6+0.6 1.5+0.7 NS
Niacin (mg) 13.0+6.7 13.9+8.4° 12.9+5.5° 11.3£52° o
Vit C (mg) 78.3+77.7 47.9 £30.2° 83.0+ 68.6° 130.9 £ 125.2° ok
Folate (ug) 160.1+71.2 151.9+68.7 165.2+70.1 164.9+77.9 NS
Vit E (mg) 9.8+5.4 9.6+48 10.3+5.3 9.2+6.6 NS

1) Low sugar group: below 10% of the percentage of energy gained from the total sugars according to daily energy intake  2) Medium

sugar group: 10-20% of the percentage of energy gained from the total sugars according to daily energy intake
over 20% of the percentage of energy gained from the total sugars according to daily energy infake

ference between boys and girls by Chi-square
*p <0.05, p<0.01, **p <0.001

4) Mean £ SD
6) Not significant difference between boys and girls by Chi-square

3) High sugar group:

5) Significant dif-
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Table 9. Sugar consumption according fo score for sweet preference in elementary school students.

Group with low preference

Group Total

Group with high preference

for sweet for sweet p-value
Sugar (n=53¢) (n=475) (n=61)
Energy (kcal) 1,637.4% 42711 1,624.4 + 420.8 1,738.8 £ 464.8 *2)
Carbohydrate (g) 238.7£57.0 236.6 £ 56.4 254.5+ 60.1 *
Fructose (g) 9.1£10.8 8.9+10.7 11.1+£11.8 NS
Glucose (g) 9.4+7.3 9.3+7.2 10.6£7.9 NS
Sucrose (g) 21.4+16.9 20.8+16.6 258+18.9 *
Lactose (g) 11.8£7.1 11.8£7.2 11.8£6.5 NS
Maltose (g) 24%33 2333 32%33 NS
Total sugar 1 (g)* 54.1+32.4 53.1+32.2 62.4+33.3 *
Total sugar 2 (g)°! 55.8+32.7 547 +32.4 64.3+33.9 *

1) Mean+SD
Chi-square  4) The sum of each sugar
*p <0.05, p<0.01, **p <0.001

eSS 237.9 g, AoldHr 134 g, Z5F 5583 mg, ¢l
943.6 mg, A& 9.4 mg, UEF 2,868.4 mg, Z-F 2,051.2
mg, o} 7.7 mg, HIEFT] A 464.6 ugRE, BIE] B, 1.1 mg,
HIE}Y B, 1.0 mg, HIEFT] B, 1.6 mg, Yol 13.0 mg, HIE}
9l C 78.3 mg, G4F 160.1 ug, HIEFT E 9.8 mgo] ATh.

A, &, AFFAFT 2ol S (p < 0.001), A (p <
0.05), B8HE (p < 0.001), Z (p < 0.001), YEF (p <
0.05), Z-F (p < 0.01), o} (p < 0.05), HIEF A (p <0.01),
HIEF] B, (p < 0.01), HIEF B, (p < 0.001), Yo}l (p <
0.01), HIEFH] C (p < 0.001)el1 A4 74421 2ol & bt
IFRAF Tl AFFAAHT vis) S, A, geekE,
Z, 25, HIENI By, BIE] B, HIE] C7} frojdoz

2 RHA, HE, ofd, Yol frol A o2 Ul YT

Hi

ZS8M0| Eigt MBS0 HAAMSY
AT F3 AEAS) BYF F AgHa BAG
A F2e Arssiel BuasT BERANETe) )

o] FO = pro] FAAFS FAEIA
Bt 1Y FFEFES 1,637.4 kealgal, AT TES
1,624.4 keal, AL 1,738.8 keal2 @atAl & o]
freldoz wA vefdth (p < 0.05). £ BudsTe
gt vls] e©rslE, A9, Total sugar 13}
Total sugar 2 33 ZF (€]’ Z5F p <0.05)°] FHoz =
%t} (Table 9).

o #

BFoR 247 PO AL 2ASe] B
9 HATS TUSIE B AR 719} AT

2) Significant difference between boys and girls by Chi-square
5) Total sugar contents taken from the analysis.

3) Not significant difference between boys and girls by
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