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A Study of Sugar Contents Analysis of School
meals and Total Sugar Intakes for one day

by Jeju Elementary and Middle school students
Eun-Mi Kim

Department of Nutrition, Graduated School of

Jeju National University, Jeju, Korea

This study targeted three elementary schools and three middle schools
and they had 701 elementary school students(351 boys and 350 girls) and
1,184 middle school students(476 boys and 708 girls) residing in Jeju. The
research analyzed a sample and carried out using the 24 hour recall method

so as to analyze school meals and one day consumption of total sugar.

1. Most frequently served item was seasoned vegetables. And the result of
the analysis for total sugar per 100 g on school menu was high in dairy
products. They had the largest amount of total sugar per 100 g in dairy
products(Elementary school 26.60g, Middle school 12.58g).

2. The total sugar consumptions from school lunch are 6.3g in the elementary
school students and 9.5g in the middle school students. And the total sugar
consumptions in school meals are high for cooking methods such as dairy
products(17.3g), beverages(9.7g), fruits(5.2g) in the elementary school students,
and beverages(14.2g), dairy products(11.3g), cooked rice with seasoning(5.2g)

in the middle school students.

_Vi_
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3. The average daily total calorie intake was 1,629.8 Kcal in the elementary
school student and 1,846.6 Kcal in the middle school student. And when the
amount of total sugar intake per day was studied, the study showed that
boys in elementary school consumed 53.1g, while the girls took in 57.6g. For
middle school students, boy took in 50.5g of total sugar per day, while girl
took in the relatively higher value of 669g. The value for the girl is

significantly higher than the one of the boy in the middle school.

4. Total sugar intake per meal was 6.3g from breakfast, 6.9¢ from lunch, 7.2¢g
from dinner, 34.9g from snack with the elementary school students and 6.5g
from breakfast, 9.0g from lunch, 11.8g from dinner, 33.0g from snack with
middle school students. The percentages of snacks among total sugar
consumption per day were 63.1%6, 54.7% in elementary school and middle
school respectively. The percentage of the snacks is larger than the one of

the other meals.

5. The daily consumption of total sugar for the food groups such as
milks(17.04g), grains and their products(12.79g), fruits and their
products(9.40g), sugars and sweets(7.30g) was high in the elementary school
students, and such as grains and their products(22.96g), milks(10.95g),
fruits(7.32g), sugars and sweets(6.05g), vegetables and their products(5.80g) in

middle school students was high.

6. When the total sugar consumption for cooking method was researched in
the elementary school students, the total sugar consumption was high for
dissert and snacks such as dairy products(15.08g), bread and snacks(6.4g),
beverages(5.5g), fruits(b.1g), ice cakes(4.8g). Also, total sugar consumption
was high for rices and side dishes such as noodles(5.1g), stir-fried

foods(2.3g), fried foods(1.4g), cooked rice with seasoning(1l.4g), hard-boiled
= vii -
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foods(1.1g). The total sugar consumption for cooking method in the middle
school students was high for dissert and snacks such as bread and
snacks(11.5g), dairy products(7.5g), ice cakes(6.2g), beverages(5.3g),
fruits(4.5g) and for rices and side dishes such as noodles(10.2g), fried
foods(3.2g), stir-fried foods(2.2g), cooked rice with seasoning(2.0g), seasoned
vegetables(1.2g). Sucrose intake from desserts and snacks such as bread and
snacks(4.1g, 6.4g), beverages(2.5g, 1.4g), ice cakes(3.4g, 4.4g) was high and
from rices and side dishes such as noodles(2.0g, 4.1g), stir-fried foods(1.0g,
1.1g) was also high in the elementary school students and middle school

students respectively.

7. Comparing total sugar consumption for sugar sources, daily intake of
natural sugar was 25.8g, 18.4g, and added sugar was 23.3g, 35.8g, and daily
intake of natural & added sugar was 6.2g, 6.2g, for the elementary and
middle school students respectively. Added sugar intake in Elementary and
middle school student was respectively 42.1 % and 59.4% of total sugar

intake.

8. High sugar intake group which was over 209 of the energy percentage
from total sugar intakes per daily energy intakes consumed Fe, Zn, niacin
significantly less than low sugar intake group which was below 20% of the
energy percentage from total sugar intakes per daily energy intakes iIn
elementary school students and consumed Fe, Zn, vitamin Bg, niacin, vitamin

E significantly less than low sugar intake group in middle school students.

9. When the amount of total sugar intake by dietary sweetness habits was
studied, the study showed that the high sweetness group consumed total
sugar intakes significantly more than the low sweetness group in elementary

and middle school students.
- viii —
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In conclusion, total sugar intakes were the higher with snacks than other
meals in elementary and middle school students in Jeju. Specially, total sugar
intakes from snacks and desserts were high with breads and cookies, dairy
products, beverages, fruits, ice cakes, noodles. Sucrose intake from sugars
added in the snack was the highest among the other sugars. So, elementary
and middle school students need the nutritional education for the proper way

to choose better snacks and for the reduction of dietary sugar intakes.
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Table 1. Classification of sugar type according to the sugar source

Sugar
type
Natural sugar Added sugar Natural&Added sugar
Food
group
Plant
foods
Azed, AAA, A iﬁlﬂ}
7, HEW, dukEgte], thol A,
L9y, dzledl g, 2
v HAl E, REE, D1-'£1, EXE,
=, 714, wgkEY, wE O e A, vl AN 23
F, 39, 97HF, B, FF, 23 AHALEFE *131%*, =
Grains 23 AE, 2w, & Jied, W F2 A FH O EE QlHn,
and their 7], A1F49, dH, dv], FA FAEA, SFFE2Y, STF A=A, F2, A
products FH s0 SFF S5, ST o4F, FAFIE, A3AE,
FEg, EBH, A5g, Ax, FIEAE, 7l gE JhHE,
A7V Aol=, F7], LA, TR,
Az, AP, slo], Sox
ZF3 o], g x3E, Iz,
St W sw(g), 3
R
AN Y = o =L H o 3z
Potatoes Y = w4 o] &,
and 72, A=, ek g Hol B3, Zalx$eto], i+nf
starches e}
A, AdeE, FAFAA, F
o)A . ] YAFE AFEF A=
Sugars 374, =, O, AR, AIE
and 52t 93, A, 23 Fyh 29ekd, 22
sweets 29, A, AL, £Zo] %
v, 22, 7, 23AH
Legumes 701'16}:—5’_, *1:“!‘, *1_‘_1‘;57, EH—‘?—(@@
and their ¥, =&3), FF, F%, S5, I3 AT, WAL
products A=, T, &
h= 2 Z7] w3 vl ol
Seeds & EfE, 24, B3, %, of 3734
nuts =, A, 2, A, SF
7HA, mAE, 2, 23,
o, vk, Wol, dant 3
<, 8], EAY, BT E, v
vk, F(FdEe], @A), W
Vegetable e, REEAE, A R
s and v23y, 45, A%, SFUE, AR T, gl iAo
theit  ABA, & &, opases, SERCOEE
I N
PIOCHEES olg, gpup2, g, 912, 2],
+9, FAdd, 9, Fw=, IA
A, AAY, AR, IUHE, E
o, BEvlE, &, 9, gxe)v) o
%, 58, o3yt
—_ 10 —_
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Table 2. Classification and

foodservice by cooking method.

item no. of collected samples from school

(N)

Elementary Middle

Cooking method hool vl Total
schoo schoo
Cooked rices 19" 18 37
Main
dishes  (Cgoked rice with seasoning 3 5 8
(49)
Noodles 5 1 4
Soups 18 20 38
Stews 3 4 7
Tang and Chon-gol 4 1 5
Stir—fried foods 11 9 20
Fried foods 6 7 13
Side Pan-fried foods 1 1 2
dishes
(178) Roasted foods 4 6 10
Hard-boiled foods 7 4 11
Steamed foods 1 3 4
Seasoned vegetables 24 27 51
Salads 0 1 1
Kimchies 8 8 16
Fruits 5 2 7
Breads and Cookies 2 1 3
Deserts Rice cakes 1 0 1
(18)
Beverages 2 1 3
Dairy products 1 3 4
1) : Number of sample
—_ 1 5 —_
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Stuga zeElWel 7 ¥ 24 Ay v=d 2oh(Table 3). Stulw4 9
%E Fructose, Glucose, Sucrose, Lactose % MaltoseZ A& 3}3}o] FA] 2493}
Ko, WS AA FAI F4 2 AR Ui o5 v R w
g BFste] g S st Table 33 2o] x5 stulol A= A% 7ol A
w24 100gT3 B FFFel 2660ge = 7 A vEbwiar B 9.52g, W - A}
F 950g, 57 799, FIA7F 5656g, Hefr 45029 TAE E=A UEEHS
T e w2 FAFFAA F24 100gd T Tl 1258g0.2 7+
=4 vEtwen, $57F 947g, " - A5 750g, HAF 7.00g, FoF 5.44g,
HAF 5.06g9 o2 =4 YEstH(Table 3).

25 JAAALe] 2 Fructose, Glucose, Sucrose, Lactose, Maltose$t
FS EARE A= Table 401 YERAT. 253ae] 3% 54 100gT 7 o
ol 71 =A Ued FAEFelA F3EH 26.60ge] tiste] Sucrose 19.70g,
Maltose 5.50g, Fructose 0.70g, Glucose 0.60g2. & = A vEbytar, A FolA &
FekaF 952go] W3t Fructose”’} 4.32go. 2 =4 YeERg o™ W . gz} f{o| A=
=2 100g" Z=93=F 950g0] thste] Sucrose 5.25g, Maltose 1.90g, Fructose
1.20g, Glucose 1.05g¢] &0 & =4 et Table 4).

_16_
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Table 3. Contents of total sugar in a dish of school meal.

(Unit : g/100g meal)

Cooking method

School

Elementary school

Middle school

Main dishes(49)"

Cooked rices(37) 0.06+0.17" 0.01+0.02
Cooked rice with seasoning(8) 1.20+0 1.40+0.92
Noodles(4) 0.47+0.15 0.60+0
Side dishes(178)
Soups(38) 0.25+0.36 0.40+0.41
Stews(7) 0.90+0.40 1.60£0.92
Tang and Chon-gol(5) 0.73+0.43 0.40+0
Stir-fried foods(20) 4.50+2.22 5.44+2.52
Fried foods(13) 5.65+3.40 5.06+5.02
Pan-fried foods(2) 1.55+1.48 1.50+0
Roasted foods(10) 3.18+1.30 1.68+2.28
Hard-boiled foods(11) 3.91+5.25 3.30+0.85
Steamed foods(4) 3.10+1.56 3.60+1.42
Seasoned vegetables(51) 3.43+2.60 4.33£3.72
Salads(1) - 3.40+0
Kimchies(16) 1.79+1.21 3.21+1.33
Deserts(18)
Fruits(7) 9.52+2.04 7.00+2.12
Breads and Cookies(3) 9.50+3.82 7.50+0
Rice cakes(1) 3.30+0 -
Beverages(3) 7.99+2.10 9.47+0
Dairy products(4) 26.60+0 12.58+12.80

1) : Number of sample
2) MeanzS.D.

Collection @ jeju
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Table 4. Each sugar contents in elementary school meals by cooking
method. (Unit : g/100g meal)
(m\mmsm_z\ars Fructose Glucose Sucrose Lactose Maltose
Main dishes(25)"

Cooked rices(19) 0.01+0.05” 0.03+£0.08 0.02+0.07 0 0
e owes, with 0.20+0 0.20+0 0.60+0 0 0.20+0
Noodles(3) 0.10+0.10 0.10£0.10 0.07£0.06 0 0.23+£0.15
Side dishes(87)

Soups(18) 0.08+0.12 0.12+0.21 0.06£0.09 0 0
Stews(3) 0.33+0.12 0.33+0.23 0.17+0.12 0 0
[Lang and 0.28+0.10 0.33+0.19 0.08+0.10 0 0
Chon-gol(4)

Stir-fried foods(11) 0.38+0.36 0.59+0.24 1.65+0.91 0 1.87+2.10
Fried foods(6) 1.35%1.65 1.45+1.24 1.00=0.30 0 1.82£1.13
Pan-fried foods(1) 0.65+0.64 0.40+£0.57 0.35+0.07 0 0.10£0.14
Roasted foods(4) 0.28+0.28 0.45+0.33 1.20+0.78 0 1.15+0.82
fard boiled 0.36+0.60 078+1.22  2.35+3.44 0 0.45+0.56
Steamed foods(1) 0.45+0.21 0.55+0.21 1.60+0.85 0 0.45+0.35
ggggggggs@ " 1.131.16 113+1.15  0.45:0.86 0 0.50+0.77
Kimchies(8) 0.73+0.57 0.95+0.42 0.09+0.44 0 0.03+0.07
Deserts(11)

Fruits(5) 4.32+1.30 2.77+0.98 2.37+2.95 0 0.07+0.16
Breads and 1.20+1.70 1056148 5.25+7.14 0 1.90+0.28
Cookies(2) :

Rice cakes(1) 0 0.20+0 3.10+0 0 0
Beverages(2) 2.07£1.74 1.97+1.74 3.95+5.58 0 0
Dairy products(1) 0.70+0 0.60+0 19.70+0 0 5.50%0

1) : Number of sample

2) MeanzS.D.

Collection @ jeju
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Feuwol A twa gAAe] g g FAARE 10069 FAER 1258,
85 947g, " - A2 7.50g, FLF 9.52g, HAF 5.65g, FoT 450g9 &
o Et=u|(Table 3), old] weh Fota stagalel 24 AW @ Fae v
!

W FAEFAA FTEETH 1258g0] thale] Sucrose 7.88g, Maltose 2.20

Al 5}

g, Lactose 194g°] o2 =A YEsti, SgEFlA T3 947g0 st
Sucrose 7.89go. 2 UFFo] &S AA|eF o, C AR e F4 100gD

F33E 750ge] thsle]l Sucrose 5.00g, Maltose 1.30g, Lactose 1.20ge] o =
= YEsoH(Table 5).
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Table 5. Each sugar contents in middle school meals by cooking method.

(Unit : g/100g meal)

(m\mmsm_z\ars Fructose Glucose Sucrose Lactose Maltose
Main dishes(24)"
Cooked rices(18) ol 0 0.01+0.02 0 0
S:;Slﬁngfg) with 0.27£0.23 033:030  0.32+0.27 0 0.45:0.41
Noodles(1) 0.10+0 0.10+0 0.10=0 0 0.30+0
Side dishes(91)
Soups(20) 0.08+0.12 0.25+0.24 0.05+0.11 0 0.02+0.07
Stews(4) 0.30+0.14 0.93+0.82 0.200.08 0 0.18+0.24
gﬁgﬁfggﬂl) 0.20+0 0.100 0.10£0 0 0
Stir-fried foods(9)  051+0.26 0.80+0.28 1.44+0.61 0 2.63+2.62
Fried foods(7) 0.36+0.40 0.40+0.37 1.66+2.31 0 2.64%3.02
Pan-fried foods(1) 0.50+0 0.60+0 0.40+0 0 0.10+0
Roasted foods(6) 0.23+0.33 0.25+0.32 0.47+0.63 0 0.73+1.24
fard boiled 0.55+1.13 063:0.28  085+0.59 0 1.20£0.67
Steamed foods(3) 0.50+0.46 0.50+0.44 1.03+0.35 0 1.60+1.28
3222?§§1is<27> 0.99+0.85 1434117 0614128 0 128+1.93
Salads(1) 2.10+0 1.20+0 0 0 0.20+0
Kimchies(8) 1.13+0.31 1514058 0.01£0.03 0 0.62+0.77
Deserts(7)
Fruits(2) 3.90+0.14 2.75+1.48 0.40£0.57 0 0
Coeads and 0 0 5,000 1.20+0 13040
Beverages(1) 0.84+0 0.74+0 7.89+0 0 0
Dairy products(3) 0.28+0.38 0.24+0.33 7.88+10.79 1.94+1.77 2.20+3.01
1) : Number of sample
2) Mean=S.D.
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Table 6. Food consumption of school meals according to cooking method by

sex in elementary school. (g/capita)
Sex .
. n Total n Boys n Girls p-value
Cooking method
Cooked rices(19)" 7347 143.3+29.9° 372 157.2+29.6 362 129.0+22.6  sxx?
Main Cooked 1 A
dishes Cooked rice wit .
seasoning (2 101 224.3+448 52 238.6+38.7 49 209.2£46.2 ek
(25)
Noodles(3) 102 423.4+160.0 52 474.3+179.0 50 370.6+117.6 Hskk
Soups(18) 601 103.6+58.7 315 1089586 286 97.9+58.3 ®
Stews(3) 105 8374734 50 86.4+862 55 81.2+60.1  NS”
Tang and Chon-gol(4) 129 103.8+659 59 13851658 70  74.6+50.2 Hxk
Stir-fried foods(11) 297 477£366 146 51.8+41.7 151 43.8+30.6 NS
Fried foods(6) 202 64.1+478 103 73.0+53.1 99  54.8+39.8 Hk
Side
dishes Pan-fried foods(1) 63 431199 30 42.8+19.6 33 43.4+205 NS
(87)
Roasted foods(4) 133 36.9+23.8 69 40.8£271 64 32.6+19.1 *
Hard-boiled foods(7) 237 235196 115 259+21.6 122 21.3¥174 NS
Steamed foods(1) 64 65.0+356 37 57.2+30.6 27  75.6+39.7 *
Seasoned
vegetables(24) 698 259+239 345 27.6+245 353 24.3+234 NS
Kimchies(8) 765 151£10.8 394 164+11.0 371 13.7£105 Hskk
Fruits(5) 203 56.1£439 102 585+50.0 101 53.6+£36.8 NS
Breads and Cookies(2) 69 40.7£8.3 34 39.7+11.3 35 41.6+3.2 NS
Deserts .
11 Rice cakes(1) 36 26.0£7.0 18  30.3+0.00 18 21.8+7.9 Hxk
Beverages(2) 67 121.6£315 34 1309325 33 112.1£279 *
Dairy products(1) 34 65.0£0 16 65.0£0.00 18  65.0£0.00 -

1) : Number of sample

2) : Number of students

3) Mean%S.D.

4) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<<0.001)

5) Not significant difference between boys and girls by Chi-square
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Foa e 4 zegy 43

Fe vy Z2ti(Table 7). TsHy AAFLS
W& 3975g, dEQEF3635g, - AFFA 2104g- oz AF o] =AY
Eluron, WHE(198.6g), =57 (150.0g), A% F(142.1g), AMF(121.6g), A5
(120.5g), =+7(90.92), HAF(89.72)¢) =M= A HFol &/ yelytcl

T g A4AF 42 wE, "Wy, o, ¥ AT, v, AT,
HAF, BdF, FAFFAA G AHAFo] oA HAF Bop fFoxo=z
A Ve AL (p<0.05, p<0.001), A, FRFAAE A HH o] FHIA
Bt} folFow =4 vehyton(p<0.01, p<0.001), YFeF, FHAF, FolF,

3

i, AHEFANME FoAHd Aole FEHA ok

A
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Table 7. Food consumption of school meals according to cooking method by

sex in middle school. (g/capita)
Sex .
. n Total n Boys n Girls p-value
Cooking method
Cooked rices(18)" 600”7 198.6+425” 310 222.3+382 200 173.2430.7 s«
Main . d
dishes Cooked rice with 180 36351945 70 3754965 110 3560£928 NS
(24) seasoning (5)
Noodles(1) 30 3975+156.3 20 471.2+134.7 10 250.1+65.2
Soups(20) 600 90.9+753 285 1194+78.1 315 6524625
Stews(4) 120 12164685 50 89.2+66.2 70 144.8+60.6  xxx
Tang and Chon-gol(1) 30 2104+111.4 20 268.4+786 10 94.5+67.4
Stir-fried foods(9) 270 395%33.4 110 481+31.9 160 336+33.2
Fried foods(7) 210 89.7+29.7 110 90.0+282 100 89.3+31.4 NS
Side Pan-fried foods(1) 30 7.7+000 - — 30 75.7+0.00 -
dishes
(91) Roasted foods(6) 150 7614484 65 684585 85 81.9+38.3 NS
Hard-boiled foods(4) 120 64.9+343 90 683+357 30 54.8+27.6 NS
Steamed foods(3) 90 1205+41.9 65 131.7+31.3 25 91.6451.9
Seasoned vegetables(27) 630 28.6+33.7 360 25.3+33.8 270 33.0+33.1
Salads(1) 30 6194316 20 669+332 10 51.9+27.0 NS
Kimchies(8) 720 14.8+14.9 375 174+129 345 11.8+16.3
Fruits(2) 60 71.0+237 20 80.9+29.8 40 66.0+184 *
Breads and Cookies(1) 30 27.9+6.9 - - 30 279469 -
Deserts
(D Beverages(1) 30 150.0+0.00 25 150.0+0.00 5  150.0+0.00 -
Dairy products(3) 150 1421725 25  200.0+0.00 125 130.5+74.2

1) : Number of sample

2) : Number of students

3) Mean%S.D.

4) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<<0.001)

5) Not significant difference between boys and girls by Chi-square
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25940 staae 2elHW 9 HAFE Table 8% Ltk 2EFYL FA
ER(1730), SEFOT, FAFG2), B - HAFU0D FAR ¥A ek
E 40 AFHE 4otk 1 o|92E ARFG4),

A 21g), 97(1.9g), wa71.8g), ¥dF8e74g), Tol7(14g)e o= =

25940 FaFd 3 HATNA 294 I HAFe] oA Purt W,
Y- AR, RER, AAF, FAF, AAF, @FIA fOH02 %A e

(p<0.05, p<0.01, p<0.001)(Table ).
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Table 8. Total sugar intake from cooking method of school meals by sex in

elementary school. (g/capita)
Sex .
. n Total n Boys n Girls p-value
Cooking method
Cooked rices(19)" 7342 0.0+0.0Y 372 0.0x01 362 0.0%0.1 Ng?
Main = ed rice with
dish ooked rice wi
shes  soning(3) 101  14+11 = 52  15+12 49 13#1.1 NS
(25)
Noodles(3) 102 19+06 52 21+07 50 1.7#05 Hork”)
Soups(18) 601  0.3+04 315 0.3+05 286 0.2+04 NS
Stews(3) 106  05+08 50 05+08 55  0.6+0.8 NS
Tang and Chon-gol(4) 129 0.7+0.7 59 1.0+09 70  05+05
Stir-fried foods(11) 297 18+14 146 19+16 151 16%1.2 *
Fried foods(6) 202 34+31 103 39+36 99 29425 *
Side
dishes pan-fried foods(1) 63 0503 30 05:03 33 0503 NS
(87)
Roasted foods(4) 133 14+13 69 16%14 64 12+10 NS
Hard-boiled foods(7) 237 06+06 115 0606 122 06406 NS
Steamed foods(1) 64 2.1+14 37 1.9+14 27 25+14 NS
Seasoned vegetables(24) 698 09+1.1 345 1.0+12 353 0.8+1.0 w3k
Kimchies(8) 765  0.3+02 394 0.3+02 371 0.2+02
Fruits(5) 203  52+41 102 54+46 101 50+34 NS
Breads and Cookies(2) 69  4.0+16 34 38+17 35 41+14 NS
Deserts _ .
(11 Rice cakes(1) 36 09+02 18 1.0+00 18  0.7+0.3
Beverages(2) 67  97+27 34 102423 33 92429 NS
Dairy products(1) 34 17300 16 17.3+00 18 17.3+0.0 -

1) : Number of sample
2) : Number of students
3) MeantS.D.

4) Not significant difference between boys and girls by Chi-square

5) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,

#43p<0.001)
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Table 9. Total sugar intake from cooking method of school meals by sex in

middle school. (g/capita)
Sex .
. n Total n Boys n Girls p-value
Cooking method
Cooked rices(18)" 600 0.0£0.0” 310 - 290 0.0£0.1 s
Main =\ ked rice with
dish ooked rice wi .
shes seasoning (Gl 180 5.2+3.3 70 3.1+32 110 65%26
(24)
Noodles(1) 30 2.4+09 20  2.8+0.8 10 1.5£0.4 w3k
Soups(20) 600 04+06 285 05+0.7 315 0.3+04 w3k
Stews(4) 120 0.6+1.0 50 1.3%¥1.0 70 0.2£0.6 w3k
Tang and Chon-gol(1) 30 0.8+0.5 20  1.1+0.3 10 0.4%0.3 w3k
Stir-fried foods(9) 270 1.8+£14 110 2213 160 15+14 w3k
Fried foods(7) 210 4543 110 26+14 100 6.7£5.3 w3k
Side Pan-fried foods(1) 30 11x00 - - 30 1.100 -
dishes
(91) Roasted foods(6) 150 23432 65 28443 85 20+19 NS”
Hard-boiled foods(4) 120 2.0£1.0 90 2.1+1.1 30 1.8+0.8 NS
Steamed foods(3) 90 43+2.2 65 4.6+2.1 25  35£2.2 *
Seasoned vegetables(27) 630 1.3£2.1 360 1.1£22 270 16%1.9 w3
Salads(1) 30 21£1.1 20 2.3+1.1 10 1.8+0.9 NS
Kimchies(8) 720 0506 375 0706 345 0.4+06 w3k
Fruits(2) 60 5.0+1.8 20  45+16 40 5218 NS
Breads and Cookies(1) 30 2.1+0.5 - - 30 2.1+05 -
Deserts
(1) Beverages(1) 30 142400 25 14200 5 14.2+0.0 -
Dairy products(3) 150  11.3+7.7 25 65+00 125 12.3+8.1 w3k
1) : Number of sample
2) : Number of students
3) MeantS.D.
4) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<<0.001)

5) Not significant difference between boys and girls by Chi-square
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ojof wie} A HAAALNA ZeHE 2T TS Ht T AHA
%S Table 103} 2t}

AP ARY] St HA 1714 F

T He 95g0 2 UEH o 2EsHAHT T Ao duga F AAFHF

ol =A YE

% THp<0.001).

Table 10. Mean daily sugars intake of school meals in elementary and middle

school. (g/capita)
Sex .
Total Boys Girls p-value
School
Elementary " 2)
6.28+5.78 6.70+5.97 5.85+5.54 NS*
School
Middle 3)
9.52+8.24 7.41+5.24 11.57+9.94 ok
School
1) MeantS.D.

2) Not significant difference between boys and girls by t-test
3) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<0.001)
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4, 2SSt 4 =M ot 1Y BT MF|ABE =A
1) AR Al A EA

ZAMQ A E F 188 o2 253}

28 1,1849 (8t

=

A 7018 (kA 3517, ol kA 350%)3% 5
A 4767, oISt 708%) o] AT

N
ESo

L zA g A e] AAAS A3 Table 119] Uitk 2%
Bel Bit A

gkl sk

Al e 142.5cm, 39.2kgol™ o8t 4% 142.5cm,
389kgo =z A L x

= oA Aol7k YERYA 2
(Table 11).

ket

Table 11. Anthropometric measurements

of the elementary school students by
sex.
Sex Total Boys Girls
T p-value

Anthropometric inde (n=701) (n=351) (n=350)

Height(cm) 142.5+6.34" 1425+6.0 142.546.7 Ns?

Weight(kg) 39.0+8.6 39.248.8 38.9+8.5 NS

BMI(kg/m?)? 19.1£3.1 19.1+32 19.0£3.1
1) Mean+S.D.

2) Not significant difference between boys and girls by t-test
3) BMI : Body Mass Index=Weight(kg)/Height(m?)
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A% wE fofoz ol

A% e 164.0cm, 57.1kgol™, o8-S A4 157.9em, A% 5l.1kg
=

U}y H(p<0.001)(Table

Table 12. Anthropometric measurements of the middle school students by sex.
Sex Total Boys Girls
. p-value
Anthropometric index (n=1,184) (n=476) (n=708)
Height(cm) 160.3+7.0" 164.0+7.4 157.9+5.4 o)
Weight(kg) 53.5+10.6 57.1+11.9 51.1+8.9 Hxk
BMI(kg/mZ)S) 20.7+3.3 21.1£3.6 20.5+3.1 Hxk
1) MeantS.D.
2) Significant difference between boys and girls by t-test(*** p<0.001)
3) BMI : Body Mass Index=Weight(kg)/Height(m?)

AR AT AFS o]gste] AbES AAFAF(BMDE 2T A
79 F8hA 19.1kg/m’, o84 19.0kg/m* o2 W] 2830
(p<0.001)(Table 12).

Ao.m (Table 11), A2
et 21-1kg/rr12, o] g} AY 20.5kg/m22i gJato] GojHoz =i ey
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3 ]

Q—A
H A tH(p<0.05).
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Table 13. Mean daily intakes of total sugar and each sugar in elementary
school students by sex.

Sex Total Boys Girls
Sugars n=701 n=351 n=350 p-value
Energy (Kcal) 1629.8+431.2" 1,663.0+432.8 1,596.5+427.6 2
Fructose(g) 9.0£10.7 85+10.0 96+11.3 Ns?
Glucose(g) 94273 8.8+6.7 10.0+7.8 *
Sucrose(g) 21.0+17.2 20.2+165 21.8+17.8 NS
Lactose(g) 11.846.9 11.646.5 12.0£7.2 NS
Maltose(g) 2536 2539 24%39 NS
Total sugarl(g)” 53.7+32.5 51.5+31.1 55.9+33.8 NS
Total sugar2(g)” 55.3+32.8 53.1+315 57.6+33.9 NS
1) Mean+S.D.

2) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<0.001)

3) Not significant difference between boys and girls by Chi-square

4) The sum of each sugar

5) Total sugar contents taken from the analysis.

4ol 19 F HALYR 2 AE IR HAY 2 FYR 4AY Ade

StA ol 1Y T AALEFS 1,834.0Kcal= FUHZE Fo4 Q1 Afol&= YEbHA] ¥k
T FEAde 19 FIF AFAFS 505g, AT 194 TIF AT
66.9g o= oA 1d FFF AFA Tl FFARY FolHow EA ey
(p<0.001)(Table 14).

Tt 1Y F97F AAZANA 2 ME d7F AdAF 4 23 Sucrosed A
Hol 239go 2 7MY =A YEF Glucose 12.9g, Fructose 12.3g, Lactose
6.0g, Maltose 3.3ge] o= detwtomw, 71 7l 7 A3 oA FHzt 79
A9l o2 EFYTHP<0.05, p<0.01, p<0.001)(Table 14). £3WE 2SR
o FAE AFH7E Aol 4 AE R A A S vaskle Wl Lactoser] # el
ot

o Ang deu

o2
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Table 14. Mean daily intakes of total sugar and each sugar in middle school
students by sex.

Sex Total Boys Girls
Sugars n=1184 n=476 n=708 pvalue
Energy(Kcal) 1846.6+59.6" 1865.4+546.8 1,834.0£628.0 NS?
Fructose(g) 12:3£15.1 10.4+14.4 13.6+15.3 k™)
Glucose(g) 12.9+10.4 11.849.8 13.7410.7
Sucrose(g) 23.9+19.3 20.5+18.0 26.3+19.8
Lactose(g) 6.07.4 3.3t5.8 79+7.38
Maltose(g) 3.3t5.2 29+4.8 3754 x
Total sugarl(g)” 58.6+42.7 48.8+39.0 65.2+43.8 ook
Total sugar2(g)” 60.3+42.8 50.5+39.1 66.9+44.0 ok
1) Mean+S.D.

2) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
##xp<0.001)

3) Not significant difference between boys and girls by Chi-square

4) The sum of each sugar

5) Total sugar contents taken from the analysis.
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2589 7Y 14 97 AFAEFS ofH 63g, A4 69g, A4 72g, 1+
Ao A AdH o] 7HE =tk (Table 15).
Ul 19 7 i 35 A3 Zel A+ Sucrose’t 21.0go 2 7HE =

A YErwEaL, Lactose 11.8g, Glucose 9.4g, Fructose 9.0g, Maltose 2.5g9] <o &

Uetstt ol 7yl 19 F9F AAEC] =& A elA Sucrose 13.0g,
Lactose 105g¢] o2 @o] AW ¢t Lactosed]FH o] =& AL 7
E Ao HdAste AR AAXY, AARA o R 25 7Y 1d 9

u
hied
0
ol
rlo
=
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2
o)
8
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o
2
ne
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>
K
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}
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—
Q
=5
(@)
—
S

Table 15. Mean daily intake of energy and total sugars of meals In
elementary school students.

Daily intake

Energy(Kcal) Total sugarl(g)” Total sugar2(g)”
Meals
Breakfast 326.1+196.8" 6.1+9.5 6.3+9.7
Lunch 414.8+92.0 6.3+5.5 6.9+5.6
Dinner 483.3+219.8 6.9+14.8 7.2414.9
Snack 405.5+289.7 34.5+26.7 34.9+26.8
Total 1,629.8+431.2 53.7+32.5 55.3+32.8
1) Mean+S.D.

2) The sum of each sugar
3) Total sugar contents taken from the analysis.
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Table 16. Mean daily intake of each sugar of meals in elementary school

students. (g)
Sugars
Fructose Glucose Sucrose Lactose Maltose
Meals
Breakfast 0.9+2.6" 12418 2.6+5.0 1.2£3.0 0.3+0.7
Lunch 0.9+0.6 2.0£1.0 29+4.4 0.0£0.0 0.4+0.2
Dinner 1.7£5.5 2.0£3.6 2.5%6.0 0.2£1.3 0.5+2.1
Snack 5.6+8.8 42458 13.0+14.2 10559 1.2+2.7
Total 9.0+£10.7 9.4+7.3 21.0£17.2 11.8+6.9 25136
1) MeantS.D.

FTA 7Y 1d FEF AFAFS ob% 65g, F4 9.0g, A9 11.8g, +4
33.0go 2 kAol A A=l 71 =SktH(Table 17).
Tt 7y 1Y ZF 7 9 R d3H Fell A= Sucrose’t 24.0g0.2 7HE =

UElE 3L, Glucose 13.0g, Fructose 12.3g, Lactose 6.0g, Maltose 34g%] o=

e th ol 25 At FAEHA 7ZYdE 1Y FERF AFAEC] =2
ZE2) o A Sucrose 15.8g, Fructose 6.8g, Glucose 55g2] o2 Wo] HFH I
A= W ZS A Hlastel T Lactose AFEol w2 AS & 5 3

t}(Table 18).
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Table 17. Mean daily intake of energy and total sugars of meals in middle
school students.

aily intake 2) 3)
Meal Energy (Kcal) Total sugarl(g)” Total sugar2(g)
eals

Breakfast 319.6+223.0" 6.2+10.9 6.5+11.0
Lunch 588.2+189.3 8.3+4.2 9.0+4.5
Dinner 501.9+306.0 11.5+23.7 11.8423.7
Snack 436.9+404.4 32.6+32.5 33.0+32.6
Total 1,846.6+596.6 58.6+42.7 60.3+42.8

1) Mean+S.D.

2) The sum of each sugar
3) Total sugar contents taken from the analysis.

Table 18. Mean daily intake of each sugar of meals in middle school

students. (g)
Sugars
Fructose Glucose Sucrose Lactose Maltose
Meals
Breakfast 1.1£3.3" 1.4£2.3 2454 1.0£2.8 0.3+0.8
Lunch 1.1+0.8 29+1.8 1.8+1.1 2.0+3.7 0.5+0.4
Dinner 3.4+9.3 3.246.2 3.948.3 0.2+1.2 0.8+3.6
Snack 6.8+11.0 5.5+7.6 15.8+16.5 2.8t5.2 1.7+3.3
Total 12.3+15.1 13.0+10.4 24.0+£19.3 6.0+7.4 3.4452
1) MeantS.D.
—_ 37 —_
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53.7g, Total sugar2 55.3g2 2 YEIWTH 1Y =97 AFHHFS FHolA 17.0g
o7 7F =A yElska, 37(12.8g), HLF(9.4g), BFF(7.3g), M2 (4.6g)2
o2 =7 YELSE(Table 19).

484 4ET 19 $IF HAFL 378gOE vehgEd o F 4 AW 7

7o AAFES AHEYA Sucrosed] ol 17.08go =2 7Hg =A YEW o, 1
t}S- 0 2% Glucose 8.66g, Fructose 840gl 2 UElyth HE8A 2Eao 293
F AHEL 175g02 YEYE=H o] & ZF 8 95 HH IS Lactose? I

o] 1150go 2 714 =A veEton 1 8 o2 Sucrose’} 391go® =4 1}
Elykth(Table 20). A &4 &9l A Sucrose, Glucose, Fructose?] 7| T
AH o] =A ved AL 557, B, dd7e AFFe] B8] Witom oA
A, T&4 AFEdelA F2F A3 F T Lactosed 7IE E/ AL =2

olfr= Aol Yo FRE AL V] WEoz AlRETH(Table 20).
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Table 19. Food consumption and the total sugar intakes by food groups of

elementary school students. (g)
Daily intake 2 3)
Food group Food wt Total sugarl Total sugar2
Plant foods
Grains and their products 257.7+89.6" 12.5+21.4 12.8+21.6
Potatoes and starches 21.9+43.2 0.5+3.1 0.6+3.2
Sugars and sweets 10.7+£18.2 7.0+£9.7 7.3+9.8
Legumes and their products 25.8£25.0 0.1+0.5 0.3+x0.6
Seeds & nuts 1.2£4.0 0.0+0.1 0.0+0.1
Vegetables and B% 14374810 140+2.8 4630
Mushrooms 1.3£4.5 0.0£0.1 0.0£0.0
Fruits and their products 106.9£165.6 9.3+14.6 9.4+14.9
Seaweeds 4.0£7.3 0.0£0.0 0.0£0.0
Fats and oils 56+4.3 0.0£0.1 0.0£0.1
Beverages 15.5£63.2 1.5+6.2 1.5+6.2
Spices 21.8+13.4 1.3£1.1 1.3+1.1
The others - - -
Subtotal 616.0+234.8 36.2+29.0 37.8+29.4
Animal foods
Meats 85.9+88.1 0.4+1.8 0.4+1.8
Eggs 21.3+29.2 0.0+0.0 0.0+0.0
Fishes 38.9+47.9 0.1+0.3 0.1+0.3
Milks 270.6+161.0 17.0£15.3 17.0£154
Subtotal 416.7+187.3 175+154 175£155
Total 1,032.7+303.7 53.7+£32.5 55.3+32.8

1) Mean+S.D.
2) The sum of each sugar
3) Total sugar contents taken from the analysis.
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Table 20. The each sugar intakes by food groups of elementary school
students. (g)

Sugars
Fructose Glucose Sucrose Lactose Maltose
Food group

Plant foods

Grains and their ib)
products 2.46%7.55 2.29+4.74 6.77+10.84 0.21+0.57 0.78+2.74

Potatoes and starches  0.17+1.22 0.13+0.63 0.16+1.25 0.00+0.00 0.01+0.27

Sugars and sweets 0.50+1.99 0.60+1.02 5.32£8.98 0.06+0.47 0.51+1.09
Legumes and their

products 0.02+0.03 0.01+0.06 0.10+0.46 0.00+0.00 0.00+0.06
Seeds & nuts 0.00+0.00 0.00+0.00 0.03+0.10 0.00+0.00 0.00+0.00

Vegetables and their
products 1.21£1.12 2.09£1.43 0.70+0.52 0.01+0.03 0.03+0.04

Mushrooms 0.01£002 ~ 001:0.03 000000  0.00:000  0.00+0.00
grrgéﬁfcgnd their 332:627 243393  345:592  000:000  0.05+0.28
Seaweeds 0.00:001  000£0.00 000000  0.00:0.00  0.00+0.00
Fats and oils 0.00:000  000:0.01 000005  0.00:0.00  0.00+0.00
Beverages 0.62¢285  046+212  037+254 0024019  002+0.18
Spices 0.10:009  064+064  018:0.14  000:000  033+0.27
The others - - - - -

Subtotal 84041046 866700  17.08+1513  0.30£0.76 173297

Animal foods

Meats 0.04+0.20 0.10+0.26 0.05+0.24 0.00+0.04 0.23£1.26
Eggs 0.00£0.00 0.00+0.01 0.00£0.00 0.00£0.00 0.00£0.00
Fishes 0.00+0.00 0.04+0.16 0.03+0.24 0.00+0.00 0.00+0.01
Milks 0.61£2.05 0.60+2.03 3.84+8.88 11.50+6.76 0.48+1.32
Subtotal 0.64+2.07 0.74£2.05 3.91+8.89 11.50+6.76 0.72+1.81
Total 9.04+10.67 9.40+7.28 21.00£17.16 11.80+6.86 2.45+3.56
1) Mean*S.D.
— 40 —

Collection @ jeju



A AETd 1Y FIF AAFES Table 21-229] YERWAH F8H41 9
1,010.3gelRn e FG7F AdHAZFS Total sugarl
, Total sugar? 60.3go2 el 19 97 AFAFS FF7NA 23.0g2
2 71 =A dEhda, $4701.0g), HLF(73g), TH(6.1g), A7 (5.82)9]
To® =/ et (Table 21).
AeA AETe] 14 37 AH TS 484ge= yeiuk=d, 4 i I A
H#Fol A Sucrose?] FFo] 1967goz ZbF =A JERa, O Lo
Glucose 12.18g, Fructose 11.86g2 2 YERYT. 24 2379 14 =97 A
FH#EFS 119go 2 Yelyti=d o]F Lactosed 8F#Fo] 555g0 2 74 =4 e
o 1t o & Sucrose’t 428g2 2 E=A UEFGHTable 22). AlEA AE
oA Sucrose, Glucose, Fructose’} =4 YElYG AL x5 ue} vzt =2
ZAAE S 5, G, LT ATl B WEoR AR EHAH, &

B AEwolA 1Y F97F 4FAF T Lactoserd A Fol =2 ol 7 A3

o

N

2 93k Aog oA} AW 25 uo A= Lactose =413 wFo] 11.80g¢!
W Tl Al = Lactose A Fe] 6.03g%] A2 Hol T Fir
A

HH7F 253t RT Az Aow Als T
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Table 21. Food consumption and the total sugar intakes by food groups of

middle school students.

(g)

Daily intake

™d croup Food wt Total sugarl” Total sugar23)
Plant foods

Grains and their products 310.3+120.9” 22.6+33.0 23.0+£33.0
Potatoes and starches 32.0+£48.7 0.6£3.5 0.7£3.8
Sugars and sweets 12.1£25.1 5.9+8.1 6.1£8.2
pegumes and g 21.8426.7 0.1:05 0206
Seeds & nuts 0.7£2.6 0.0£0.1 0.0£0.1
 cectables and il 166.7493.5 5.143.1 5833
Mushrooms 0.7+4.7 0.0£0.1 0.0£0.0
Fruits and their products 78.6+163.0 7.3¥154 7.3¥15.6
Seaweeds 24£3.6 0.0£0.0 0.0£0.0
Fats and oils 59452 0.0£0.1 0.0£0.1
Beverages 32.7£95.4 3.3£9.6 3.3£9.6
Spices 29.0+17.1 1.9+1.8 2.1+2.1
The others - - -
Subtotal 692.8+270.2 46.7+39.1 48.4+39.3
Animal foods

Meats 105.1£97.7 0.6£2.3 0.6+2.3
Eggs 27.2+32.9 0.0£0.1 0.0£0.1
Fishes 52.0+63.0 0.4+0.7 0.4+0.7
Milks 133.2+£165.4 10.9£15.3 11.0£15.3
Subtotal 317.5+191.0 11.9£155 11.9£155
Total 1,010.3+364.1 58.6+42.7 60.3+42.8
1) Mean*S.D.

2) The sum of each sugar
3) Total sugar contents taken from the analysis.
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Table 22. The each sugar intakes by food groups of middle school students.

(g)
Sugars
Fructose Glucose Sucrose Lactose Maltose
Food group
Plant foods
Grains and their 531412.24" 4524780  11.08+1488 0344090 133438

products

Potatoes and starches  0.17+1.34 0.14+0.70 0.24+1.57 0.00+0.00 0.00+0.02

Sugars and sweets 0.40+1.91 0.50+1.23 4.43+6.32 0.06+0.36 0.50+1.16
Legumes and their

products 0.01+0.08 0.00+0.06 0.04+0.39 0.00+0.15 0.00+0.00
Seeds & nuts 0.00+0.00 0.00+0.00 0.01+0.06 0.00+0.00 0.00+0.00

Vegetables and their
products 1.53+1.32 2.71+1.67 0.83+0.62 0.02+0.04 0.04+0.04

Mushrooms 0.00£0.02  000:0.03 000000  0.00:000  0.00+0.00
Errgéfcgnd their 2794616 212423  230:591 000000  0.05:021
Seaweeds 0.00:001  000£0.00 000000  0.00:0.00  0.00+0.00
Fats and oils 0.00:000  000:0.01  0.00£0.07  0.00:0.00  0.00+0.00
Beverages 149¢475 1124355 058:252  0.05:048  0.03+0.20
Spices 015014  107+1.04  015:0.13  0.00:000 057055
The others - - - - -

Subtotal 118641491 12.18+10.30 19671728  0.48+1.10  252+4.53

Animal foods

Meats 0.05+0.26 0.14+0.35 0.07£0.30 0.00£0.05 0.31£1.56
Eggs 0.00+£0.01 0.00+0.04 0.00+0.01 0.00£0.00 0.00£0.00
Fishes 0.00+0.00 0.25+0.41 0.14+0.41 0.00+0.00 0.00+0.01
Milks 0.43+1.67 0.37£1.36 4.07+9.46 5.55+7.19 0.52+1.58
Subtotal 0.48+1.70 0.77+1.46 4.28+9.46 5.55+7.19 0.83+2.21
Total 12.34+15.05 12.95+10.36  23.95+19.31 6.03+7.40 3.35%5.20
1) Mean*S.D.
— 43 -

Collection @ jeju



T owo
5 EE e
X 0 . ) e
o W g M M- ~ ~N BN
s N & o) 0 aN| :i Oru =
PIE wxmf;ﬁ A
e = n ; _
] ojm mm = o m M No wrw T - Mm Mym mw o Mo of
"4 % o ® =T s X o 70 w @ B e
Mo i % oF o % S ™ o= %W WW W ol °
- - 5 3 = = T e o IE ~ oz K -
o o} 0 oo g = H_W 1 o ‘WI ) — ) ° EW
AR RS A oo 27
v oo i~ % < oM X xoAR < o w ol
T e rih ol I L BTk
No X 0 ME_.W o BT o} oF B W w NN pE o
o m F T oM ° 4 = JF ™ H
= \ﬂl ‘mﬂ ) _E =0 0 — OC
oK w= o)) = o ol i @u N R Mo ] o 5
o X TS & T 8 g T o m% mm s ey Mm nE x
. b L -
Mzzm%ogm%fi i TR T
e oW o o @ K . o -~ . : oy °
\m_mo \mE W e O /7\ o o o)) a8 — Jlﬁﬂ ‘N_r ﬂﬂ
= <r B ol o S HH 0k 11 T o e & A 20 o R
uu op ™ = M- S b g e 2o W ol Nl ) at op 2o 3
: 1§%>,ﬂmﬂw%;mawe%mﬂ% T o b
WW CH ERES Doz uw 7 © E = T | m_mm o
et o8 S LI POl A ELW o s o n o
° s Ax il i ) mwo oV .VM _Mﬂ Mﬂ _.Wo R & 3K ) 3% ol ~+
2 aﬂ%ﬁgg a.ﬁ#o@@.ﬂmﬁ%a@aﬁg
= NI & my. o ik = £ W I nE il — & o T o M
il N oF b T3 3 B o W e ;
dﬂ @) . AT._ Q EW 0 0 E Jlﬁﬂ ji Of Of
Tl o N o) @ o ) .ﬁo % ~H l .ﬂo . ) .ﬁo o M@ e N ol P e o o
w. Qmuﬁ%\gmﬂ&gﬂmHH)@%E@%%]%
M o £ R =R = = — _m = o o Mo = o to X 2 o
5 N o)) mam N Tor wE L M:m % © pE o =y Hin No oF ﬂm s
_f fg%%%m@@a%a1o_aam gz A
= M x € 0 oy o o o— °
ovuzﬂaéxm;o%@ozwﬂ
4o N W = B o ol e
o oa M3 do T Mo T
T RTal
o M o

— 44 -

=Rl
el e
Collecti
ection @ j
n@jej
Ju



Table 23. The total sugar intakes by cooking methods of elementary school

students.

Cooking method 25N | Energy(Keal) SUgTa(T) E6218)2) Su;lﬁg?lg)g)

Main dishes
Cooked rices 152.9+70.0" 535.3+244.3 0.8+0.4 0.8+0.4
Cooked rice with seasoning 76.6+124.7 156.3+248.4 1.2£2.2 1.4£25
Cooked gruels 3.0£19.5 5.8439.3 0.0£0.1 0.0+0.2
Noodles 21.0+62.3 58.4+166.4 5.1+17.6 5.1+17.6

Side dishes
Soups 31.1+34.1 31.8+38.1 0.8+1.0 0.8+1.1
Stews 32.6+58.4 27.6+49.6 0.6£1.1 0.7+1.3
Tang and Chon-gol 16.8454.1 25.4+90.9 0.1£0.5 0.2+0.5
Stir-fried foods 44.9463.5 71.7£94.4 2.1£35 2.3+3.8
Fried foods 29.6+80.4 77.6+228.6 1.4+4.4 1.4+45
Pan-fried foods 15.3£34.5 27.2464.3 0.2+1.5 0.2+1.5
Roasted foods 52.9+70.5 108.7£139.7 0.8+1.8 0.9+1.9
Hard-boiled foods 22.3%52.3 31.7+72.9 0.9+1.7 1.1£2.0
Steamed foods 28.6164.2 37.1+80.2 0.4£1.0 0.5£1.3
Seasoned vegetables 19.6+25.7 12.7+185 0.5+09 0.6+0.9
Raw vegetables 12+27.7 1.245.6 0.2+1.2 0.2+1.2
Salads 1.5+12.6 1.6+13.7 0.1£1.3 0.1£1.3
Preserved foods 2.1+9.0 1.316.7 0.2+1.2 0.2+1.3
Kimchies 24.6+24.2 6.8+8.5 0.4+0.4 0.4+0.4
Sauses 0.8+3.2 1.7£8.2 0.1+0.6 0.1+0.6

Deserts
Fruits 62.1+145.4 22.7+53.0 5.1+12.8 5.1+12.8
Breads and Cookies 42.7+73.0 142.6£225.6 6.2+13.0 6.4+13.3
Rice cakes 2.7+18.1 6.2+41.4 0.1+1.1 0.1+1.1
Beverages 48.4+99.8 25.660.3 5.4+10.8 55+11.2
Dairy products 265.7+177.9 163.5£112.8 15.1+£14.7 15.1+£14.7
Sugars 3.1£16.6 8.6+40.9 1.1£5.1 1.1£5.1
Ice cakes 187459 32.4+83.1 4.7+11.9 48+11.9
Raw foods 6.1+£33.7 8.2+40.6 0.3+2.7 0.3+2.7

1) Mean*S.D.

2) The sum of each sugar

3) Total sugar contents taken from the analysis.
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Table 24. The each sugar intakes by cooking methods of elementary school
students. (g)

Sugars
. Fructose Glucose Sucrose Lactose Maltose
Cooking method

Main dishes

Cooked rices 0.01+0.02"  0.31+0.15  0.35+0.20 - 0.14+0.07
Cooked rice with seasoning  0.20+0.36 0.44£0.74 0.49+1.25 0.01£0.12 0.07£0.13
Cooked gruels 0.00£0.01  0.01£0.05  0.01x0.07 5 0.00+0.03
Noodles 1.95+6.99  1.05+3.55  2.03£7.04  0.00£0.00  0.04+0.35

Side dishes

Soups 0.11+0.14  047£064  0.09+0.17  0.00£0.00  0.12+0.19
Stews 0.12#0.26  0.31£0.58  0.08+0.21  0.00£0.01  0.05+0.11
Tang and Chon-gol 0.03£0.10 = 0.07£0.22  0.03+0.14 = 0.00+0.03
Stir-fried foods 0.28+0.83  0.62+0.92  1.02+1.96  0.00£0.01  0.16+0.24
Fried foods 0.25+1.29  046+1.27  0.34+1.77 0.03+023  0.29+1.34
Pan-fried foods 0.02£0.09  0.04£0.16  0.11+1.39  0.00£0.02  0.00+0.00
Roasted foods 0.09+0.18  0.23£043 0474131  0.01£0.02  0.04+0.13
Hard-boiled foods 0.06£0.21  0.22+046  046+0.93  0.00£0.04  0.15+0.29
Steamed foods 0.07£0.19  0.13£0.31  0.13+0.51  0.00£0.04  0.02+0.07
Seasoned vegetables 0.08£0.18  0.14£0.29  0.28+0.52  0.00£0.00  0.03+0.09
Raw vegetables 0.08+0.50  0.08£0.50  0.03+0.43  0.00£0.00  0.00+0.03
Salads 0.04+043  0.04+0.37  0.04+0.77 - 0.00+0.04
Preserved foods 0.03+0.15  0.04+0.18  0.12+1.05 - 0.01+0.04
Kimchies 0.15+0.15 021021  0.01+0.02  0.01£0.01  0.02+0.02
Sauses 0.02+0.17  0.06+0.38  0.02+0.05  0.00£0.00  0.01£0.08
Deserts
Fruits 2.09+586  1.35+3.38  1.62+4.11 - 0.01£0.17
Breads and Cookies 047+3.04  0.86+3.26 4114839  0.20£056  0.57+2.72
Rice cakes 0.02£0.40  0.02+0.33  0.06+0.67 - 0.00+0.05
Beverages 1.66+4.09 110286  251£592  0.07+0.47  0.03£0.19
Dairy products 097269  0.87+240  2.48+7.05 10.73+6.43  0.03+0.31
Sugars 0.08+0.60  0.09£0.62  0.68+4.04  0.06+0.47  0.15+0.93
Ice cakes 0.12+0.74  0.16+£1.02 337851  0.55+£1.79  0.52+1.36
Raw foods 0.06+0.68  0.05£0.59  0.07+0.60  0.14+1.18  0.01+0.07
1) Mean*S.D.
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Table 25. The total sugar intakes by cooking methods of middle school
students.

Cooking method i | Energy(Kcal) Su;l(ﬁ%lg)” Su;l?%%lg)g)
Main dishes
Cooked rices 148.9+87.17" 521.2+305.4 0.8+0.5 0.8+0.6
Cooked rice with seasoning  121.0£158.6 217.0+£287.3 1.7£2.4 2.0+2.8
Cooked gruels 4.0£26.0 6.8+45.6 0.0£0.5 0.0£0.5
Noodles 32.3£75.2 100.1£222.0 10.2£27.0 10.2+27.0
Side dishes
Soups 29.9+34.0 29.8+34.9 0.9+1.1 0.9+1.1
Stews 57.6+79.9 48.4£70.7 0.7+1.3 0.8+1.5
Tang and Chon-gol 6.2+35.4 7.3+45.9 0.1+£0.3 0.1+0.4
Stir-fried foods 40.2461.0 65.7£100.6 2.0£4.0 22442
Fried foods 76.0£109.4 186.2+290.9 2.9+5.2 3.2455
Pan-fried foods 15.4+34.6 26.4+60.5 0.1+0.9 0.1+0.9
Roasted foods 51.1+77.5 104.3£164.9 0.8+2.4 0.8+2.6
Hard-boiled foods 11.6+43.9 16.3+£60.5 0.4+1.3 0.4+1.5
Steamed foods 10.3£44.0 15.9+65.9 0.3+2.2 0.3+2.6
Seasoned vegetables 27.2£32.5 18.9+25.2 1.1£16 1.2£1.7
Raw vegetables 7.3+43.9 1.2+6.5 0.2+1.3 0.2+1.3
Salads 1.3+11.1 1.4+12.7 0.1+0.8 0.1+0.8
Preserved foods 1.8+114 1.3£12.0 0.2+2.1 0.2+2.1
Kimchies 28.0+26.7 9.9+12.7 0.6+0.7 0.6+0.8
Sauses 0.2£1.7 0.5%4.0 0.0+0.2 0.0+0.2
Deserts
Fruits 49.8+145.4 20.3+62.1 45+13.6 45%13.6
Breads and Cookies 82.7+£102.6 285.7+331.1 11.1£191 11.5+19.4
Rice cakes 2.4+20.1 5.5%45.6 0.2+6.0 0.2+6.0
Beverages 50.5£112.7 23.1+59.3 5.3+11.8 5.3+12.0
Dairy products 122.7£171.4 75.9+105.4 7.5+11.7 7.5+11.7
Sugars 1.7£6.1 6.3+25.0 0.8+2.8 0.8+2.8
Ice cakes 25.2+54.6 44.1+£103.4 6.2+£13.5 6.2+13.6
Raw foods 5.5+30.5 7.3+38.5 0.2+0.2 0.2+0.2
1) Mean*S.D.

2) The sum of each sugar
3) Total sugar contents taken from the analysis.
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Table 26. The each sugar intakes by cooking methods of middle school
students. (g)

Sugars
. Fructose Glucose Sucrose Lactose Maltose
Cooking method

Main dishes

Cooked rices 0.00+0.03"  0.28+0.17  0.330.32 = 0.14+0.08
Cooked rice with seasoning  0.33+0.47  0.68+0.93  0.64£1.09  0.01£0.09  0.06+0.11
Cooked gruels 0.00£0.02  0.01£0.10  0.02+0.33  0.00£0.00  0.00+0.05
Noodles 3.95£10.80  2.11+£5.42  4.06+10.81 0.00£0.00  0.05+0.42

Side dishes

Soups 0.09+0.14 056067  0.05+0.12  0.00£0.00  0.18+0.21
Stews 0.18+0.40  0.39£0.62  0.08+0.34  0.01+0.01  0.06%0.10
Tang and Chon-gol 0.01+0.06 0.02+.14 0.01+0.09 = 0.00+0.02
Stir-fried foods 0.18+1.14  059+0.98  1.13+2.12  0.00£0.00  0.11£0.18
Fried foods 0.64+1.47  1.34+1.89  0.41+1.92  0.03#0.32  0.52+1.58
Pan-fried foods 0.01£0.07  0.03£0.12  0.05+0.80  0.00£0.03  0.00+0.01
Roasted foods 0.06+0.22  0.28+1.37  0.36%1.38  0.02£0.18  0.04+0.14
Hard-boiled foods 0.04+£0.21  0.09£0.38  0.17+0.66  0.00£0.05  0.05+0.23
Steamed foods 0.04£0.70  0.05£041  0.17+#1.20  0.00£0.00  0.00+0.04
Seasoned vegetables 0.21£0.36  0.36£0.61  0.48+0.67  0.00£0.00  0.05+0.08
Raw vegetables 0.09+0.61  0.10£0.67  0.01%0.15 - 0.00+0.02
Salads 0.03+0.31  0.03+0.30  0.02+0.16 - 0.00+0.03
Preserved foods 0.01£0.11  0.02+0.15  0.15%1.87 - 0.01+0.06
Kimchies 0.14+0.15  0.23£0.23  0.20+0.39  0.01£0.01  0.01+0.02
Sauses 0.00£0.04  0.01£0.11  0.00+0.00 - 0.00+0.03
Deserts
Fruits 1794555  1.20+3.63  1.46+5.09 - 0.00+0.05
Breads and Cookies 1224520  1.93#538 6.40+10.22 0.40+0.89  1.15+4.37
Rice cakes 0.09+£3.08  0.08+2.47  0.04+0.45 - 0.01+0.31
Beverages 2194548  1.60+4.01  1.38+4.18  0.06£0.49  0.04£0.22
Dairy products 0.73+2.23  0.60£1.80  1.44+468  4.69+6.70  0.01+0.06
Sugars 0.07£0.45  0.08+0.42  047+1.78  0.06£0.35  0.12+0.48
Ice cakes 0.17+£0.77  0.22£1.03  4.38+9.82  0.65+191  0.73+1.80
Raw foods 0.05+0.64  0.04£0.51  0.04+0.48  0.11¥0.96  0.00+0.06
1) Mean*S.D.
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Table 27. The total sugar intake by the sugar type in elementary school

students. g(%)
Total sugar 2 3
Total sugarl Total sugar?
Sugar type
Total 53.7+32.5" 55.3£32.8
Natural sugar 24.7+£15.8 25.8+16.2
Added sugar 22.8+25.2 23.3£25.4
Natural & Added sugar 6.2%£13.5 6.2£13.6
1) MeantS.D.

2) The sum of each sugar
3) Total sugar contents taken from the analysis.

19 7 AFAFL 603ge2 Uetth $3F F AAdT2 184g, AT
ok T B9 WdD A T840 A
Aot

&2 4%

Rl

F OAAF6030)9 304%H =R 5 wlE HA A
A7 A= B58g)2 A FEH AH F60.3g)9] 59.4%9] =&
Hi JATH(Table 28). T2 2534 wrp 2413 Wwrt &7
ol whet FAoR HAHE AA, W, &R, ofe|xaY T FHow
AhE A7 B Ao AN,

fl =
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M
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Table 28. The total sugar intake by the sugar type in middle school students.

g(%)

Total sugar

Total Sugarlz)

Total Sugar23)

Sugar type
Total 58.6+42.7" 60.3+42.9
Natural sugar 17.2+17.6 18.4+18.0
Added sugar 35.3+36.9 35.8+37.0
Natural & Added sugar 6.1+13.1 6.2+13.1

1) MeantS.D.
2) The sum of each sugar

3) Total sugar contents taken from the analysis.
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2A A T3 AFA A wE 2AFoR2 Yol JdFHFAGHE HUre
= =3 2tH(Table 29, 30). 37 A3l 4L & HALFS 10%v]
g3 2E AGFAF T (Low sugar)el gk ok, T3/ AF el dd F A
AL 10-20%S dHEAE F5FFAFT (Medium sugar)ol#He}iL, T
A Fe] dd T AALF 20%018< H&AE 11374 3 (High sugar)e]

Fokel, YR AAY] We WIAES] JFHALN S mAr,

A3 (Low sugar) T3 A3 Fol wE dF A3 o] 113.0Kcal, F&
FFAH T (Medium sugar)2 234.8Kcal, 12974 #H 7+ (High sugar)2 417.2Kcal
S UWERM 37t /oA AolE HER I THp<0.001)(Table 29).

254 1Y Hi HAFS € 1,629.8Kcal, @ 64.0g, AW 46.1g, &
T3tE 2379g, Aol 134g, Z+F 5583mg, ¢l 9436mg, E -+ 9.4mg, UYEF
2,8684mg, ZrE 2,061.2mg, ok 7.7mg, HIEFY A 464.61¢RE, HEFYl B; 1.1mg,
HIE}Tl B, 1.0mg, Y E B 1.6mg, thelobal 13.0mg, Y EFR] C 783mg, A+
160.1xg, VI EIY] E 98mgo 2 A FH = Aoz YEltti(Table 29).

373 &, A, gestE ZE, UEE, ZE, vER A, YEY B, HE
By, Wolobxl, vIELTl ColAl A<l #eolE YERtH(p<0.05, p<0.01, p<0.001)
(Table 29).

Rl ATFAF T v AW, gdtE, 2w, ZF, vEW By, Y
B By, HIER C7F Fojd oz = vestov, 23, o, yolopile s

TFAATl AGFAFATA ve) 2318 FojA o v YERTH(p<0.05).
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Table 29. Mean daily nutrient

intakes by the group according to the

percentage of energy gained from total sugars in elementary school students.

Low sugar Medium sugar High sugar
Groups Total group group” group‘g p-value
Nutrient (n=701) (n=262) (n=316) (n=123)
Energy from ) . b a 5)
221.3+131.0 113.0£40.0 234.8+77.8 417.2+122.9°
sugar(Kcal)
9% of energy . b )
135+7.0 7.241.7° 14.142.8 25.4+5.1*
from sugar(%)
Energy(Kcal)  1,629.8+431.2 1,562.5+426.1° 1,671.2+420.9% 1,666.8+453.1°
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 43.1422.4° 47.8+19.5° 48.1+20.1% *
Carbohydrate(g)  237.9+58.9 225.2+53.3 244.1+539° 249.1+65.7°
Fiber(g) 13.446.6 13.146.6 13.646.7 13.66.2 NS
Ca(mg) 558.3+206.6 502.8+165.9" 587.8+216.0° 600.6+234.3%
P(mg) 943.6£294.6 928.5£292.6 959.3£290.6 935.2+309.4 NS
Fe(mg) 0.4+3.1 0.4+2.6™ 9.6+3.4° 8.9+3.3" *
Na(mg) 2,868.4+1,1469  2970.6+1,205.8°  2,873.1+1,0909.8°  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°
Zn(mg) 7.7¢2.3 7.9+2.1° 7.842.3° 7.342.4 *
Vit A(ggRe) 464.6+272.7 418.4+268.0° 492.7+265.5" 490.9+289.7%
Vit Bi(mg) 1.1+0.5 1.0+0.4° 1.0+0.5 1.2+0.7% *ox
Vit Ba(mg) 1.0£0.4 0.9+0.3° 1.0£0.4° 1.1+0.4°
Vit Be(mg) 1.6+0.6 1.6+0.6 1.6+0.6 15+0.7 NS
Niacin(mg) 13.0+6.7 13.9+8.4% 12.9455° 11.34+5.2°
Vit C(mg) 78.3+77.7 47.9+30.2° 83.0+68.6" 130.9+125.2°
Folate(zg) 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+4.8 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

according to daily energy intake
3) High sugar group :

according to daily energy intake
4) Mean%S.D.

10-20% of the percentage of energy gained from the total sugars

over 20% of the percentage of energy gained from the total sugars

5) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01, ***p<0.001)
6) Not significant difference between boys and girls by Chi-square
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Z3 e 395 MHdo] WE FPx HAUHES Table 309 Jehhich =

Sacl e ZANIAES FIR HAFoR WAt 93 P 2413 Ko
o=} 1}
=

A FAa#H T (Low sugar)e A Ho] 117.7Kcal, &5 3+ F+Medium sugar)
& 2649Kcal, 1174 F +(High sugar)2 486.6KcalE YEFU™ 377 24
¢l ZFolE v IHH(p<0.001)(Table 30).

TA 19 Hy HIAHFS I 1846.6Kcal, & A 705g, AW 54.1g, &5
st& 268.6g, Aol 134g, Z& 4489mg, 91 939.1mg, €& 11.3mg, YEF 3,
032.5mg, Z& 2411.3mg, o} 81mg, HIEFRl A 524.0xgRE, BIEFY B; 1.2mg,
HIEFY By 1.0mg, HIEFY] Bg 1.9mg, Holefal 14.9mg, BIEFY C 69.3mg, At
1679ug, VI EFY] E 104mgo 2 A3 3t= Aoz YElst(Table 30).

19 TG AFAEN w2k e ATFAAT, ST, 13FAFLY
3wt A, gstE, Aol Ay, Aw, AR, YEF, ZF, ofd, HEW A HE
9 By, HIERRD By, BB B, tolobal, BIERY C, HIERR EolA #9141 Ao
& YEREH(p<0.05, p<0.01, p<0.001)(Table 30).

Fotuold nRRAAT AFAR DA Wal AW, BrRE, Aoldd, 7
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Table 30. Mean daily nutrient

intakes by the group according to the

percentage of energy gained from total sugars in middle school students.

1 Medium sugar High sugar
' Groups Total Low sugar group group group‘g pvalue
Nutrient (n=1,184) (n=500) (n=478) (n=206)
Energy from 2 . b : 5
241.3+171.4 117.7+635° 264.9+98.3 486.6+195.5
sugar(Kcal)
% of energy . b .
12.9+7.6 6.3+2.2 14.242.9 25.8+5.3°
from sugar(%)
Energy(Kcal)  1,846.6+596.6 1,805.1+582.6" 1,863.0+558.2%" 1,909.5+703.1° NgY
Protein(g) 70.5+33.8 72.4+29.0 68.8+25.9 70.1+54.4 NS
Fat(g) 54.1+26.5 51.1+26.2° 55.3+24.7° 58.7+30.2
Carbohydrate b b a
) 268.6+81.1 259.9+76.2 270.9+76.3 284.4+99.1°
g
Fiber(g) 13.445.1 13.0+4.8" 13.4+5.2%® 14.245.4° *
Ca(mg) 488.9+236.5 436.7+195.6" 525.1+244.3 531.3+281 .4
P(mg) 939.1+346.5 942.8+335.9 048.2+334.8 909.0+395.6 NS
Fe(mg) 11.3+4.1 11.6+3.7* 11.444.3° 10.5+4.3"
Na(mg) 3,032541,351.7  3,142.8+1,330.0°  2906.8+1312.6°  3,056.4+1,470.4"
K(mg) 2,411.341,046.1 2,226.9+936.5"  2,535.2+1,102.0"  2,571.4+1,099.9"  #xx
Zn(mg) 81427 8.4+2.7° 8.0+2.6° 74429
Vit A(ggRe) 524.0+304.1 486.6+281.7° 557.1+326.2° 538.0+294.6
Vit Bi(mg) 12405 1.2+0.5 1.2+0.5 1.5+0.6" Kok
Vit Ba(mg) 1.0+0.4 0.9+0.4¢ 1.0£0.4° 1.1+0.5"
Vit Bs(mg) 1.9+0.8 2.1+0.8° 1.9+0.7° 1.7+0.7
Niacin(mg) 14.9+79 16.0+85° 14.6+7.4° 12.746.9°
Vit C(mg) 69.3+70.0 52.0+38.3° 76.8+71.6° 93.8+106.3°
Folate(ug) 167.9+68.1 163.3462.5 170.7+70.8 172.3+74.4 NS
Vit E(mg) 10.4+5.7 11.3+5.7° 10.3+5.7° 8.4+5.3°

1) Low sugar group : below 10% of the percentage of energy gained from the total sugars

according to daily energy intake
10-20% of the percentage of energy gained from the total sugars

2) Medium sugar group -

according to daily energy intake

3) High sugar group :

according to daily energy intake

4) Mean*S.D.

over 20% of the percentage of energy gained from the

total sugars

5) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01, **%p<0.001)
6) Not significant difference between boys and girls by Chi-square
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Table 31. Sugar consumption according to the sweetness habits in elementary
school students.

Moderate
Sweetness High sweetness Low sweetness Unknown
habit sweetness p-value
Sugars (n=38) (n=329) (n=120) (n=48)

)

Energy(Kcal) 1,762.2+384.1*"  1,606.0+436.7° 1,663.5+379.9" 1,689.84+491.9° 2

Carbohydrate(g) 257.2458.9° 234.7+56.9" 241.6+53.0™ 243.8+66.3" *
Fructose(g) 85+10.3 9.4+10.9 8.0+9.3 11.1£14.2 Ns?
Glucose(g) 9.8+7.3 9.5%7.0 8.9+6.9 10.249.9 NS
Sucrose(g) 23.1+16.3 21.4+16.6 20.6+17.7 22.9+186 NS
Lactose(g) 12.446.0 12.1+7.4 11.4£7.2 10.645.2 NS
Maltose(g) 262.8% 2.4+3.2% 2.2+2.0 3565 *NS

Total sugarl(g)” 56.4+28.9 54.8431.7 51.0+32.7 58.4+39.9 NS

Total sugar2(g)” 58.1+29.0 56.4+32.0 52.8+32.7 59.7+39.9 NS

1) Mean+S.D.

2) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<0.001)

3) Not significant difference between boys and girls by Chi-square
4) The sum of each sugar

5) Total sugar contents taken from the analysis.

Z A9 9 T3k High sweetness(84 W )79 AFHEHS & 15
of Hla] <7 =& 1,922.0Kcale]$lil High sweetness(ZA #H= #H)

oo vlE] gstE A FH o] 280.0go = okt Egkow A ®3tE, Lactose
AHAZAA 25 2 740 AolE& WEHATHP<0.05). Tt = 478 1+
W R A ES v wskdlS vl High sweetness(E A4 ®&= #H)dto] thE 1
Fol vl FYgHdoer =2 FAHE YENETHP<0.001)(Table 32). 18]
Fructose, Glucose, Sucrose, Maltose®] Z 7/I¥ 9F HAFA A= 470 25 T+

oAl 2ol & HEFH A TH(p<0.01, p<0.001)(Table 32).
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Table 32. Sugar consumption according to the sweetness habits in middle

school students.

Sweetness High sweetness Moderate Low sweetness Unknown
habit sweetness p-value
Sugars (n=145) (n=641) (n=277) (n=81)
Energy (Kcal) 1,922.0+664.1*"  1,857.9+566.5" 1,821.9+595.4%  1,765.84748.3" )
Carbohydrate(g) 280.0+86.0 270.2+75.9% 264.8+84.3" 254.5£102.2 *
Fructose(g) 16.1+18.2° 12.9+15.2" 9.8+12.7° 124147 o)
Glucose(g) 15.3+12.0° 13.2+10.5® 11.5+84° 13002 1" ok
Sucrose(g) 28.4+22.2° 24718 5° 20.2+18.8" 24721 8" sk
Lactose(g) 7.3+8.0" 6.1+7.0° 6.1+6.8" 4.6+9.9° *
Maltose(g) 4.9+9,22 3.3t4.4° 3.0+4.4° 3.4+4.5 ok
Total sugarl(g)” 72.0£51 5% 60.1+41.2° 50.5+37.7° 58.5+50.0 ook
Total sugar2(g)” 73.5451.4 61.9+41.4° 52.2+37.9" 59.9+50.2 ook
1) Mean+S.D.
2) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,

#43p<<0.001)

3) Not significant difference between boys and girls by Chi-square

4) The sum of each sugar

5) Total sugar contents taken from the analysis.
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Ko
=

S A9 g
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WY HAY

Az

Table 330 YERY ST}

ke
L

T A

=
]

—K

)

w}

=
o
0
o)
_foﬁl

to
N

1,637.4Kcal°] i,

ke
T

A%

1,738.8Kcal= 5k

ofxez =A verwth

oF

T e

d

1,624.4Kcal, ©Htx

(p<0.05).

s

A

24N 25

UEFH AL Sucrose’d #H & ol A

NE T 25465
Zog 2140 % ERyEaL, whubA

i

236.6g, ot

T

a2 20.8g, ©ut

e

A

9] Sucrose

oM %= XA Total sug

ME S 258g o2 YEN oW, o] u}

e g8tE, Su

KeX
=

S 64.3g

%

Lo T4k,

55.8g, TutA

ar2+

crose, Total sugar24 3 =l A

(p<0.05)(Table 33).
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Table 33. Sugar consumption according to sweetness habit scores iIn
elementary school students.

L Total Low sweetness High sweetness
scores p-value
Sugar (n=536) (n=475) (n=61)
Energy (Kcal) 1,637.4+427.1V 1,624.4+420.8 1,738.8+464.8 *
Carbohydrate(g) 238.7457.0 236.6+56.4 254.5460.1 *
Fructose(g) 9.1+10.8 8.9+10.7 11.1£11.8 Ns?
Glucose(g) 94273 9.3+7.2 10.6%7.9 NS
Sucrose(g) 21.4+16.9 20.8+16.6 25.8+18.9 *
Lactose(g) 11.847.1 11.8+7.2 11.846.5 NS
Maltose(g) 24+33 2.33.3 3.2+33 NS
Total sugarl(g)” 54.1+32.4 53.1+32.2 62.4+33.3 *
Total sugar2(g)” 55.8+32.7 54.7+32.4 64.3+33.9 *
1) Mean+S.D.

2) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,
#43p<<0.001)
3) Not significant difference between boys and girls by Chi-square

4) The sum of each sugar
5) Total sugar contents taken from the analysis.

2 a5 3 JFH S Table 349 b T H$
RN , U A2 1,823,

sao]l FojHow = yERTHp<O.
01). A A4 st o] ghrstE A S 2689golH, oA d a2 266.0
g, 9T 2798z 2 yEhytal, £l AolE HATHp<0.05). 1HEH
zt A 9GF AFH S v a3t A3 Fructose, Glucose, Sucrose’]# & oA &=
frolAl ApolE YEFHEH(p<0.001), 2 i B AHAZNA 7P A Zol
=9E SucroseH FS AHEW FSHA HA O GRA AN FEFAHOE 241g8

2 yehya, Gk AE S 231g, dutA s TS 280go & ey ol o}
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(Table 34).

Table 34. Sugar consumption according to sweetness habit scores in

school students.

479l Total sugar2 A5 &2 609gel o, &
748g2o. 2 fFoAdo=w =4 YESTHpP<0.001)

middle

L Total Low sweetness High sweetness
scores p-value
Sugar (n=1,146) (n=903) (n=243)
Energy (Kcal) 1,850.2+601.4" 1,823.9+564.8 1,947.9+714.4 o)
Carbohydrate(g) 268.9+81.6 266.0£78.5 279.8491.6 *
Fructose(g) 12.5+15.1 11.7+14.1 15.5+18.0 Hxk
Glucose(g) 13.1+104 12.5+£9.8 15.3+12.2 Hxk
Sucrose(g) 24.1+194 23.1£185 28.0£22.1 Hxk
Lactose(g) 6.1+7.3 59+74 7.0+7.1 *
Maltose(g) 3.4+5.3 3.2+4.8 4.3+6.7 Hk
Total sugarl(g)” 59.1+42.9 56.2+40.4 70.1+49.6 ok
Total sugar2(g)” 60.9+43.0 57.9+40.6 71.8+49.5 ok
1) Mean+S.D.
2) Significant difference between boys and girls by Chi-square(*p<0.05, p<0.01,

#%xxp<0.001)
3) The sum of each sugar

4) Total sugar contents taken from the analysis.
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