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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 middle school students, Methods: Subjects included 1,184 middle school students (476 males and 708 females) residing
in Jeju, This research analyzed daily dietary intakes of subjects using the 24 hour recall method and surveyed the dietary
habit related to total sugar intake using questionnaires. Descriptive analysis, chi—square test, t—test, and ANOVA, using the
SAS program were used for analysis of data, Results: The average daily total sugar intake was 60.3 g (male 50.5 g, female
66.9 g). Total sugar intake per meal was 6,5 g (10.8%) from breakfast, 9.0 g (14.9%) from lunch, 11.8 g (19.6%) from dinner,
and 33.0 g (54.7%) from snacks, Food groups that contribute to the majority of total sugar intake were grains and their
products (23.0 g), milk (11.0 g), fruits and their products (7.3 g), sugars and sweets (6.1 g), and vegetables and their
products (5.8 g). In terms of total sugar intakes by cooking methods, desserts showed a greater amount than main and side
dishes, and indicated in order of amount as follows: bread and cookies (11,5 g), dairy products (7.5 g), ice cakes (6.2 g),
beverages (5.3 g), and fruits (4.5 g). Total sugar consumption was high for rice and side dishes such as noodles (10.2 g),
fried foods (2.9 g), stir—fried foods (2.0 g), and cooked rice with seasoning (1.7 g). The daily intake of natural sugar, added
sugar, and natural and added sugar was 18.3 g, 35.8 g, and 6.2 g, respectively, The high sugar intake group, which was
over 20% of the energy from total sugar intakes, consumed significantly less Fe, Zn, vitamin B6, niacin, and vitamin E than
the low sugar intake group, which was below 20%. Conclusion: Total sugar intake of second graders of middle schools on
Jeju Island was 60,3 g/day, mostly obtained from snacks (54.7%). Therefore, nutritional education for proper selection of
better snacks and for reduction of dietary sugar intake is needed for middle school students.
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Table 1. Anthropometric measurements of the middle school stu-
dents by sex

Sex
Total Male Female p-

Anthropometric (n=1,184) (n=476) (n=708) value
index

Height (cm) 160.3+7.0" 1640+7.4 157.9+54 *+2

Weight (kg) 535+10.6 57.1+£11.9 51.1£89  ***

BMI (kg/m?) 20.7+33 21.1+£3.6 20.5+3.1 ok
1) Mean = SD 2] Significant difference between male and
female by t-test
***p <0.001
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Table 2. Mean daily intakes of total sugar and each sugar in middle school students by sex

Sex Total Male Female
p-value
Sugars (n=1184) (n=476) (n=708)
Energy (kcal) 1846.6 £ 596.61) 1865.4 +546.8 1,834.0 £ 628.0 NS2)
Fructose (g) 12.3+15.1 10.4+14.4 13.6+15.3 *xx3)
Glucose (g) 12.9+10.4 11.8+£9.8 13.7+10.7 o
Sucrose (g) 23.9+19.3 20.5+18.0 263+19.8 wx
Lactose (g) 60+7.4 3.3+58 7978 o
Maltose (9) 3352 29+48 37154 *
Total sugarl (g)¥ 58.6+42.7 48.8+39.0 652+ 438
Total sugar2 (g)°! 60.3+42.8 50.5+39.1 66.9 +44.0

1) Mean = SD

female by Chi-square
.01, **p <0.001

*p<0.05 **p<0

2) Significant difference between male and female by Chi-square
4) The sum of each sugar

3) Not significant difference between male and

5) Total sugar contents taken from the analysis
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Table 3. Mean daily intake of energy and total sugars of meals in middle school students

Daily intake Energy Totalsugar1?  Total sugar2 Fructose Glucose Sucrose Lactose Maltose
Meals (keal) (9) (9)% (9) (9) (9) (9) (9)
Breakfast 319.6+£2230"  6.2+10.9 6.5%£11.0 1.1£33" 1.4+23 24+54 1.0+2.8 0.3+0.8
Lunch 588.2+189.3 8.3+4.2 9.0+4.5 1.1+£0.8 29+1.8 1.8+1.1 20+3.7 0.5+04
Dinner 501.9+306.0 11.5+23.7 11.8£23.7 3.4%£93 3.2%6.2 3.9+83 02%1.2 0.8+3.6
Snack 436.9+404.4  32.6+32.5 33.0+32.46 68%11.0 55+7.6 158+16.5 28%52 1.7£3.3
Total 1,846.6£596.6 58.6+42.7 60.3£42.8 123£15.1 13.0%£10.4 240%193 6.0+7.4 3.4+£52
1) Mean+SD  2) The sum of eachsugar  3) Total sugar contents taken from the analysis
Table 4. Food consumption and the total sugar intakes by food groups of middle school students
Daily infoke Foodintake Total 2 Total 3) Fructose Glucose Sucrose Lactose  Maltose
sugarl sugar2
Food group (9) () () (9) (9) (9) (9) (9)
Plant foods
Grains and their products 310321209 226+330 23.0£330 531+1224 452+780 11.08+14.88 034090 1.33+438
Potatoes and starches 32.0+487 0.6£3.5 07+38 0.17%£1.34 0.14£070 0.24+1.57 0.00+0.00 0.00+0.02
Sugars and sweets 12.1£25.1 59+8.1 6.1+£82  040+191 050+£1.23 4.43+632 0.06+036 0.50+1.16
Legumes and their products 21.8+26.7 0.1+£0.5 0.2+0.6 001+008 0.00+0.06 0.04+0.39 0.00+0.15 0.00%0.00
Seeds and nuts 07+£26 0.0£0.1 0.0£0.1 0.00+0.00 0.00+£0.00 0.01+0.06 0.00+0.00 0.00+0.00
Vegetables and their products ~ 166.7 £93.5 5131 58+33 1.53£1.32 271+1.67 0.83+0.62 0.02+0.04 0.04+0.04
Mushrooms 0.7+47 0.0+0.1 0.0+00 0.00+0.02 0.00+0.03 0.00+0.00 0.00+0.00 0.00+0.00
Fruits and their products 78.6+£163.0 7.3£154 73156 279%6.16 212+423 230591 0.00+£0.00 0.05+0.21
Seaweeds 24%3.6 0.0+0.0 0.0+0.0 0.00+0.01 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Fats and oils 59+52 0.0+0.1 0.0+0.1 0.00+0.00 0.00+0.01 0.00+0.07 0.00+0.00 0.00%0.00
Beverages 32.7+95.4 33+9.6 33+9.6 1.49+475 1.12+355 0.58+252 0.05+0.48 0.03+0.20
Spices 29.0+17.1 19+1.8 21£2.1 0.15£0.14 1.07+1.04 0.15¥0.13 0.00+0.00 0.57+0.55
The others - - - - - - - -
Subtotal 692.8+2702 46.7+39.1 48.4+393 11.86+14.91 12.18+10.30 19.67+17.28 0.48+1.10 2.52+4.53
Animalfoods
Meats 105.1+£97.7 0.6+23 0.6+23 005%£026 0.14+035 0.07+030 0.00+0.05 0.31+1.56
Eggs 27.2+329 0.0+0.1 0.0+0.1 0.00+0.01 0.00+0.04 0.00+0.01 0.00+0.00 0.00%0.00
Fishes 52.0%63.0 0.4+0.7 0.4+0.7 0.00+0.00 0.25+0.41 0.14+0.41 0.00+0.00 0.00%0.01
Milks 133.2+165.4 10.9+153 11.0+153 043+1.67 037+£136 4.07+9.46 555+7.19 0.52+1.58
Subtotal 317.5+£191.0 11.9£155 11.9+155 048+1.70 077+1.46 428+9.46 555+7.19 0.83+221
Total 1,010.3+364.1 58.6+42.7 60.3+428 12.34+15.05 1295+10.36 23.95+19.31 6.03+7.40 3.35+5.20
1) Mean+SD  2) The sum of each sugar  3) Total sugar contents taken from the analysis
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Table 5. The total sugar intakes by cooking methods of middle school students

Daiy intake .FOOd Energy Tofal Tofal Fructose  Glucose Sucrose Lactose  Maltose
intake (kedl) sugarl sugar? () () - (ol (o)
Cooking method (9) (9)? (g)® 9 9 9 g g
Main dishes
Cooked rices 1489+87.17" 521.2+3054 08+0.5 08+0.6 000+0.03" 0.28+0.17 0.33+0.32 - 0.14£0.08

Cookedrice withseasoning 121.0+£158.6 217.0+287.3 1.7+24 20+28 0.33+0.47 0.68%+0.93 0.64+1.09 0.01+0.09 0.06+0.11
Cooked gruels 4.0+26.0 68+456 0.0+05 00+0.5 0.00+0.02 0.01+0.10 0.02+0.33 0.00+0.00 0.00+0.05
Noodles 32.3+752 100.1£222.0 10.2+27.0 10.2+27.0 3.95+10.80 2.11+£5.42 4.06+10.81 0.00+0.00 0.05+0.42
Side dishes
Soups 29.9+34.0 298+349 09+1.1 09%1.1 0.09+0.14 0.56+0.67 0.05+0.12 0.00+0.00 0.18+0.21
Stews 57.6+79.9 484+70.7 07+13 08+1.5 0.18£0.40 0.39+0.62 0.08+0.34 0.01+0.01 0.06+0.10
Tang and Chon-gol 6.2+354 7.3+459 0.1+03 0.1+0.4 0.01£006 0.02+.14 0.01+0.09 - 0.00+0.02
Stir-fried foods 402+61.0 6571006 20+40 22+42 0.18%+1.14 0.59+0.98 1.13+2.12 0.00+0.00 0.11+0.18
Fried foods 760+109.4 186.2+290.9 29+52 3255 0.64%t1.47 1.34+1.89 0.41+1.92 0.03+0.32 0.52+1.58
Pan-fried foods 15.4+34.6 264+60.5 0.1£09 0.1x09 0.01+£0.07 0.03+0.12 0.05+0.80 0.00+£0.03 0.00+0.01
Roasted foods 51.1£77.5 1043%1649 08+24 08%26 006+022 028+1.37 0.36*+1.38 0.02+0.18 0.04+0.14
Hard-boiled foods 11.6+43.9 16.3£60.5 04+13 0415 0.04+021 0.09+£0.38 0.17+0.66 0.00+£0.05 0.05+0.23
Steamed foods 10.3+44.0 159+659 03+22 03x26 0.04+0.70 0.05+0.41 0.17+1.20 0.00+0.00 0.00+0.04
Seasoned vegetables 27.2+32.5 189+252 1.1+1.6 1217 021036 0.36+0.61 0.48+0.67 0.00+0.00 0.05+0.08
Raw vegetables 7.3+439 1.2+6.5 02+13 02%+13 0.09+0.61 0.10£0.67 0.01+0.15 - 0.00+0.02
Salads 1.3+11.1 1.4+127 0.1+08 0.1+08 0.03+0.31 0.03+0.30 0.02%0.16 - 0.00+0.03
Preserved foods 1.8+114 1.3+£120 02%+21 02%21 001%0.11 0.02+0.15 0.15+1.87 - 0.01+0.06
Kimchies 28.0%£26.7 99+127 06+07 06+08 0.14+0.15 0.23+0.23 0.20+0.39 0.01+0.01 0.01+0.02
Sauses 02+1.7 0.5+4.0 00+02 0.0%02 0.00+0.04 0.01%£0.11 0.00+0.00 - 0.00+0.03
Deserts
Fruits 498+1454 203+62.1 45+13.6 4.5+136 1.79+£555 1.20+3.63 1.46+£5.09 - 0.00+0.05
Breads and cookies 82.7+102.6 2857+331.1 11.1+£19.1 11.5+19.4 1.22+520 1.93+5.38 6.40+10.22 0.40+0.89 1.15+4.37
Rice cakes 2.4+20.1 55+456 0260 02+60 0.09+3.08 0.08+247 0.04+0.45 - 0.01+0.31
Beverages 50.5+112.7 23.1+593 53+11.8 53%120 219+548 1.60+4.01 1.38%+4.18 0.06+0.49 0.04+0.22
Dairy products 12271714 7591054 7.5%+11.7 7.5x11.7 073+223 0.60+1.80 1.44+4.68 4.69+6.70 0.01+0.06
Sugars 1.7%6.1 63+250 0.8+28 0.8+28 0.07+0.45 0.08+0.42 0.47+1.78 0.06+0.35 0.12+0.48
Ice cakes 252+54.6 4411034 62+13.5 62+13.6 0.17+0.77 0.22+1.03 4.38+9.82 0.65+1.91 0.73+1.80
Raw foods 55+30.5 7.3+£385 02+02 02%02 005+0.64 0.04+0.51 0.04+0.48 0.11+0.96 0.00+0.06
1)Mean+SD  2) The sum of each sugar  3) Total sugar contents taken from the analysis
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Table 6. The total sugar intake by the sugar type in middle school
students

Totalsugar Totalsugarl’  Total sugar2 ?

Sugar type (9) (9)
Total 58.6+ 4273 60.3+42.9
Natural sugar 17.2+17.6 18.3+18.0
Added sugar 35.3+£36.9 35.8+37.0
Natural & added sugar 6.1+13.1 6.2+13.1

1) The sum of each sugar
analysis  3) Mean = SD

2) Total sugar contents taken from the

Aoz eyt A, T, 1dFAHATE FEFERE 7t
ZF 117.7 keal, 264.9 kcal, 486.6 kcals A3}t FAF
oAt 1Y Bt Yda HHBE i 1,846.6 keal, T
WA 70.5 g, A 54.1 g, ST31E 268.6 g, 204l 13.4



Table 7. Mean daily nutrient intakes by the group according to the percentage of energy gained from total sugars in middle school
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students
Total Low sugar group!  Medium sugar group?  High sugar group®

Nutrient (n=1,184) (n=1500) (n=478) (n=206) prvalue
Energy from sugar (kcal) 2413+171.4% 117.7 £ 63.5¢ 264.9 +98.3° 486.6+195.59 wer)
% of energy from sugar (%) 129+7.6 6.3+2.2° 14.2+2.9° 25.8+5.3° R
Energy (kcal) 1,846.6596.6 1,805.1  582.6° 1,863.0  558.29 1,909.5+703.19 NS¢
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+262° 55.3+24.7° 58.7 £30.2° o
Carbohydrate (g) 268.6+81.1 259.9 +76.2° 270.9 +76.3° 284.4+99.1°
Fiber (g) 13.4+5.1 13.0+ 4.8° 13.4+ 5.200 14.2+5.4° *
Ca (mg) 488.9 +£236.5 436.7 £195.6° 525.1+244.3°% 531.3+281.4° oxk
P (mg) 939.1+£346.5 942.8+335.9 948.2+334.8 909.0+ 395.6 NS
Fe (mg) 11.3+4.1 11.6+3.7° 11.4+439 10.5+4.3° *r
Na (mg) 3,032.5+1,351.7 3,142.8£1,330.0% 2,906.8 £1,312.6° 3,056.4 % 1,470.4°° o
K (mg) 2,411.3+1,046.1 2,226.9 £936.5P 2,535.2+1,102.0° 2,571.4%1,099.9°
In (mg) 8.1+27 8.4+27° 8.0+2.4 7.4%£2.9°
Vit A (ugRE) 524.0+304.1 486.6 +281.7° 557.1+326.2° 538.0 + 294.6° *
Vit B; (mg) 1.2+0.5 1.240.5° 1.240.5P 1.5+0.6°
Vit B, (mg) 1.0+£0.4 0.9 £0.4° 1.0+0.4P 1.1+0.5°
Vit B, (mg) 1.9+0.8 2.1+0.8° 1.9+0.7° 1.7+0.7¢
Niacin (mg) 149+7.9 16.0+8.5 14.6+7.4° 12.7 £6.9° oxk
Vit C (mg) 69.3+70.0 52.0+38.3° 76.8%71.6° 93.8+106.3° oxk
Folate (ug) 167.9 £ 68.1 163.3+62.5 170.7 £70.8 172.3+74.4 NS
Vit E (mg) 10.4+5.7 11.3+5.7° 10.3+5.7° 8.4+53° o

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

3) High sugar group: over 20% of the percentage of energy gained from the total sugars according to daily energy intake  4) Mean £ SD

5) Significant difference between boys and girls by Chi-square
*p <0.05, *p <0.01, **p <0.001

g, 245 4489 mg, Q1 939.1 mg, & 11.3 mg, YEF
3,032.5 mg, Z 2,411.3 mg, o} 8.1 mg, HIEW A
524.0 ugRE, HIEFY B, 1.2 mg, HIEF B, 1.0 mg, HIEM]
Bs 1.9 mg, Uelolil 14.9 mg, HIEF C 69.3 mg, Gt
167.9 ug, HIEF E 10.4 mgo| AT} Gz} ohd A3
S Al T Tl FoFD zfe|7t gllov, A, 'Sk,
2ol T, g, i, UEF, ZF, ofd, HIE A, Hlg]
By, HIEF B,, HIEFI Bg, Lololl, BIERI C, BIERR] E
A T Zpol7t ATt BrslE AR 1T
Azl o F el viEl foletAl =T (p <
0.001). Z=r FHZE AGFAFAT] T F ool vlst
of FolalA ¥gker (p < 0.001), ZF AAHS AGF
AFe] o2 T el sl fofshAl it (p < 0.001).
HIE By, B,, C& A FAF A Fol8kA =330t (p
< 0.001). 3 H3} o} HFHFE 1FFAFT] T
ol Blgl FrelehAl =9kaL (o1 p < 0.01), Yoo,
HIER] By, HIEF E (14 p < 0.001) AHZE FTFFA
HEFol =275 s w3t S adFAHFT] A

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

FRAAFT Bl A, geeslE, Aol A4, 2F,
HIEF By, HIEF] B,, HIEN] C HF3e =11 3, o,
HIEF] B, Lho]olal, HIEFT E A5 2 With
CIof MSEot UMM

ot Aa e wel 7)) Fog o] I 2
S ZARE A= Table 891 YERNITH 3=
& AN TTE 1,823.9 keal, PSS 1,947.9 keal
2, gt re] fofsiAl =4 UERTH (p < 0.01). A
A EARY] 'skE AFERE 268.9 golu, Tk
ITTE 266.0 g, GO TS 279.8 g0 27X F I 7l
o ApolE B (p < 0.05). 7 8 7 B A3
S vwe 2y gdubdsato] gk sl nis) I
3, T, AT (04 p <0.001), HolF (p < 0.01), 72
(p < 0.05) AFFe] FolsHl =& Aoz Yehd dulo
e Ao} A4 dei AHFIE JFe vHS &

T AU
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Table 8. Sugar consumption according to score for sweet preference in middle school students

Habit scores Total Group with low Group with high
preference for sweet preference for sweet p-value
Sugar (n=1,146) (n=903) (n=243)
Energy (kcal) 1,850.2% 601.4!) 1,823.94564.8 1,947.9+714.4 **2)
Carbohydrate (g) 268.9+81.6 266.0+78.5 279.8+91.6 *
Fructose (g) 12.5+15.1 11.7+14.1 15.5+18.0 ok
Glucose (g) 13.1+£10.4 125+9.8 153+12.2 ok
Sucrose (g) 24.1+19.4 23.1+185 28.0+22.1 ok
Lactose (g) 6.117.3 59+7.4 70x7.1 *
Malltose (g) 3.4+53 32+48 4367 **
Total sugarl (g)® 59.1+42.9 56.2+40.4 70.1+49.6
Total sugar2 (g)* 60.9 +43.0 57.9 £ 40.6 71.8+49.5 ok

1) Mean £ SD
taken from the analysis
*p <0.05, *p <0.01, **p <0.001

n #

2 AT AFAl 24 370 S8l 28R SR 1184
doR 24rF PO R AAMIFHES AR
FRAHES AT AR 719 AFe 3
SHY 164.0 cm, 57.1 kg, A 157.9 cm, 51.1 kgo &2
(Table 1), 20} Ad FFAAEIHE (2007)1%9] 13~144]
ol 212k 159.0 cm, A= 50.7 kg, &Jo} A1 156.6 cm, A
Z 47.8 kgt VIS o A BT =4 VeSS
o, A7, Als, A-ZA el A B dEtao] ATt
FrofsHAl =% (p < 0.001).

B Aol 24417 SPPHS o] 83 AAERAE B3
TR AFE D FFTS B4 A, dd e
19 Fi G =S 22 1,865.4 keal®} 1,834.0 keal
Fon, FFHF AT G 50.5 g, I 66.9 g ©|
AT} (Table 2). 2001~2002 FNAZFHUYZAL AIBS B
298t Chung'?¢] ALl A, 12~194] FAFe} oizfe] F5H
AF e 742t 579 g} 56.8 ol B AT AEs
Chung'?9] 9179} HIwaRS o Fehe 7 HFH
o] A vehd vhA ofshle] 9ol = 10 g o] o A
USS & Uk oA B Ao AA AME
7} 200992241 Chung®] A+ A1719]] Hl3)] Hade] T
AFAFo] AAH R FIHISS HofFErh g 2 AL
A= 200970 AV 25580 Y] AFHH (F
53.1 g, & 55.9 gy} wlws),!S 2SR} HFH o) =
< ot o3l syt wRle W T A
o] th-& vetel Hlal A o2 Wl s, Ao 7] wh
£ 43 dge o=y 22 AgolojA], HAES (12~19
Aol o2 AEZol HIsl TR 0] =2 B

T =2

SkaL

2) Significant difference between boys and girls by Chi-square

3) The sum of each sugar  4) Total sugar contents

=1

= Zolvh. gk 258 5hAMS e s g A
TollA FshEzte] TR AFH A Felg Aol gl
Al ws)!® F2shd thade] B Aol e ofshe] &
AFEo] FeAol Bisl foetAl =4 ek, o] 21719
= 53] Aol A FHZo] SRS E 7 dom, o
TS tdor BdAE dduss 3 davt Al
o= AARY F3Aok

1Y T AHZS 71Vl wet £49% 43 S
TR 54.7%%0 33 g& THAA HFHIeH AY
11.8 g (19.6%), H4! 9.0 g (14.9%), °} 6.5 g (10.8%)2]
o2 HFSIAY (Table 3). o7& 7N Foz F43)
BT 240 T2 13 g, 33 123 g, 9 6 g, Hold
3.4 g9 02X, 25 Blsl FEAFAVE B A
F I AHE TS AL 2 JkP ojRe stuFA
o S} g=o] e 25HYdl Hlg)] FsHAgA 5
fr A3 o] sk A B Qe Ae=E Holy, st
FTHAEC] Ak 12le] T2 o o] B2 AER
Ao 71818k Aog Wt} Hado] A5 AFsh= 7t
2o 2= Choi 579 20053 FANAFAUYEAL A8 &
A A IxF D AAF (44.5%), FY/AITFA

X —Tr
(13.0%), SF-HrA1E (12.9%), WA (11.6%)% Ve
Wi, 200839] AN E 18] Aol K AR (32.9%),
W (32.0%), 9-Fr 2 A1 (23.2%)2] £o07 BHAlE Q]
T} 2008~2011 FHNAZAUZALE BAS Lee 5139 o
TFoME BRREE (11.1%), olo)2~=d 2 HIF (6.0%),
WH (5.7%), D F A4 T2 (4.1%)9] o= e

o|AL B AFoME e Ago|oM, FIF AHAF
603 g = Wi FA5F 11.5 g (19.1%), SAE 75 g

S
(12.4%), W5 6.2 g (10.3%), =5 5.3 g (8.8%), FL++

=1}
=
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4.5 g (7.5%)°141 AZ3HITH (Table 5). TE3F o] AL 2]
3 B2 242 13 g} 11.2 go] FFHFS 4133l v
8l F24= FolA = 36.2 g= AFT A0 2N (Table 5), 2F
20 2 RE TR HF T B 3s &tk

A 19 TR AFES 177 AFTe=
ot A FERAEFATS B4 A7, IRl
A 23.0 g0 2 7P =%a, L o 7 (11.0 @), B
F(139), 35 (6.1 g), AN2F (5.82), S5 (3.3 T2
2 =7 UJERIT} (Table 4). Ko 5] 2538l 58hd 8}
AellA 37 (12.8 g), 75 (17 ), HLF (94 ), B
(7.3 ), AT (4.6 2), 28 (1.5 g)2) Aol vIshd F3H4y
o] 258l nlal] FFe} AAF, 5o AHskE T
< B3, 05, 3R, BRA de B Rog
Uelsitt. 2008~2011'3 F AT %ZAL X o]-&-3t
oA, 92 e FH F 3R 3UAEF2 ARS A
oehd, ehkE, AT, W, Y- Ak S5EF TO0=
et} Chung'?e] Aol A], 1~994] Az AsoxiE=
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2RSE 4.6 g (8.3%) > F7)/AHAA ] 4.5 g (8.0%), A
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AFshe Aoz Bt 2 A7) A ATE F5
3 2w, AL 1 o]x AofF7]ol BlE] S-follA A
e skl il S50 de B STk Ae
BRIt waba] o] Al7|e) BASLE fliME Srke
elo]] T3k o] B3 Ao = AlE HTh

19 TR A tiste] S2EFEE BRete] &
A5 Ay}, FAFAME WRAA 102 g, IELEF
A 2.0 g 5 AFH 3T (Table 5). A7 2] AH =
7 ke 32.3 g7} 100.1 kealo] ATk Ko 5159 253H4
o] ¢ R AFHFE 21 golar ool o3 B AT
5.1 gol A& A= vlwshd, A/ AFHF S oiu] o]of wp
& HHEF 7= oF 1.7l sfigsks Aoltt. o] AL
FHo] Aoy BS Pdoz A8 HaTE B
o] A Zlo] Y YIS vzl o= Bl FAFo|
e FAAHZ) BAF 32 BSF 22 FHF 12 g,
7 0.9 g, ANF 0.8 g8 =02 =4 YElyit). Park 5
LSRN ZF 220 T3E AES T HAF (1.63 9
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F (1.28 g), B (0.80 g)9] s=olAtkar Rt Kim 5
o) AT ME T, BT, A0F, TUFY o=
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