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Abstract

This study aimed to measure and evaluate the intakes of four antioxidant trace elements, namely, Zn, Cu, Mn, and Se
in 19-29y-old female university students in Korea. Diet data were collected by 3-day dietary records in 644 subjects.

The mean age, height, weight and body mass index of the subjects were
respectively. The mean, median and 25th-75th percentile intakes of Zn, Cu, Mn, and Se in the subjects

20.82 kg/m?,

20.08 years, 161.77 cm, 54.26 kg and

were 12.83 mg (12.40 mg, 9.59 to 15.34), 1.30 mg (1.27 mg, 1.00 to 1.57), 3.19mg (3.12mg, 2.45 to 3.86), and
50.90 pg (50.17 pg, 37.59 to 64.35), respectively. The proportion of subjects whose Mn intake was adequate or less
was 62.89%, and the proportions of subjects whose Zn, Cu and Se intakes were at the estimated average requirements
or less were 10.09, 4.97, and 39.60%, respectively. The major food group for dietary intakes of Zn, Cu, Mn, and Se
was cereal, providing 8.55 mg (66.60%), 0.78 mg (59.93%), 2.09 mg (65.50%), and 16.83 ng (32.43%), respectively.
Many female university students were deficient in Mn and Se compared with the dietary reference intakes. Therefore,
except for cereal, it is required to consume a diet consisted of various food sources for increasing the intakes of

antioxidant trace minerals, especially animal food groups. (Korean J Community Nutr 17(2) :
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2hal Harskar §lom, A6 wet 4~73%2] Afo]E Ho]
+ Ao ettt (Caulfield & Black 2004). @A) $-2)
vhzke] ofd A& ol sk A+ 5Tt FEste] =e) AnE
ol-gste] Hyt AeFE sk o= vt Akt
= o sk old A 7Pt Fasttial Az
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] (Linder & Hazegh—Azam 1996), &% S~ H|=o0]
S7HEE o= d4#A ek (Solomons 1985; Medeiros
5 1991). 7819 ARSLE TEA e = A o® 44
Rot, vkt 7] AFH el #wEE ATE ATEW, E
Aol o34 3.7 mg(Lee 5 1996), W77] &34 1.47 mg
(Yeon & Sung 2011), JthA 2.3 mg(Son & Sung
1999) 0.2 8] A3 dele 22 A o elME 5,
AT, AelA 374 Foll upet 2|7t gl o= Hal
3 it el o] 3] AHE Aks AEH AR I3 A
Arate] Wsle} ksl a4 G9ES Fan71al Worls
o F¢S F= A% HaE 1 vt (Galhardi 5 2004).
2010 3=l JFEHF7 =9 7 A SR 10 mg
o7 APg=o] /Lot 3 0.6 mg o1 2] 7 Aol X
e A9 EAlde] AE 4= Qlvkar SRSt (The Korean
Nutrition Society [KNS] 2010). whebA] A48k A3 ko]
gk 227 FaAdo] A7)E AL glont o} 7k AF % Bt
of| thet =hj) o] o7 iR skl 9l Aol
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ZAF AAE2] AuAbeRS Table 13 7l ZA)F that
ZR=2] at %S 20.084M1%10H, A Alse- 161.77
cm, 54.26 kg® 2 VERIT B AlE@AG= 20.82 kg/
m“& VFEFRLTE

Bt GUA AAFH S Table 29 2. =
AR PR 1Y AF %2 1573.86 kealZ g )
o] =l A F 7= vluwal & o, %:l&—zrz*a’ﬁ«]
75.54% A7) T Blom, T HHES 58.85 ¢
(119.79% of RNI; Recommended Nutrient Intake),
A7 AT 48.60 g0 LRk, ¥ ATl v
FEE, B, AgomE e 4 due $Ae 2,
57. 47 114.99 @ 27.460% YERHTE ZAF tdARe] A A
%2 10.61 mg(73.55% of RND°.& F&24 & 3.09
mg, A=7d Fe| A4 7.52 mgoll o, WEF AFZ
3064.30 mgl. & FWAHAFS] 204.29%2) 17 FEs
e, veed AHSe Avuw v A
585.33 ug R.E.,, H]EY B, 1.03 mg, BIEF B, 1.00
mg, B]EF C 69.17 mgC & YeEPg o JEFS A3k
EHHHO] o:]ok/\ M_Aa‘t_‘ ;J%LAJ_AEk o]o]_-/] /\4_'4 AZO
ngie,

3.0r¢l, fE], B, MEE MAT

A AR S] o, e, ERE, Al AH S
+ Table 33} 4 AAJEISIE 19 oFd A3 =2 12.83
mg| 3L, F4gk A3 Z(25th~75th percentiles) <
12.40 mg(9.59~15.34) 0.2 LeRsit}. oFd 415 7FS 3

Table 1. Age and anthropometric measurements of subjects

Varioble Subjects (n = 644)
Age (yrs) 20.08 £ 1.70"
Height (cm) 161.77 £ 5.19
Weight (kg) 54,26 + 8.84
BMI? (kg/m?) 20.82 £+ 3.43

1) Mean % SD, 2) Body Mass Index

Table 2. Mean daily energy and nufrient intakes in subject

Variable Daily intakes % of KDRIs"
Energy (kcal) 1,673.86 = 447.33% 7554 + 21.619
Protein (Q) 58.85 + 19.95 119.79 + 41.059
Animal protein (Q) 30.84 + 13.57
Plant profein (g) 28.01 £ 11.90
Fat (Q) 48.69 + 18.91
Animal fat (Q) 23.91 £ 12.22
Plant fat (Q) 24.77 + 11.65
Carbohydrate (g) 224.28 = 62.81
Crude fiber (Q) 13.56 + 4,98
Iron (MQ) 10.61 = 418  73.55 + 28.94%
Animal iron (mg) 3.09 £ 1.18
Plant iron (mg) 7.52 + 3.56
Sodium (Mg) 3,064.30 + 1,121.97 204.29 + 74.73%
Potassium (mg) 1,903.21 £ 704.72
Vitamin A (ug R.E.) 585.33 £ 32506 91.21 + 50.65Y
Retinal (ug) 143.74 £ 117.68
B-carotene (uQ) 2,407.08 + 1,653.57
Vitamin B, (Mg) 1.08 054 9520 + 49.66%
Vitamin B, (Mg) 1.00 = 0.49 83.46 + 40.75%
Niacin (mg) 13.30 511 9503 + 36.49
Vitamin B, (Mg) 1.57 £ 0.78
Vitamin C (mg) 6917 £ 51.84 69.17 = 51.849
Energy distribution
% Carbohyadrate 57.47 = 7.04
% Protfein 14.99 + 2.99
% Fat 27.46 + 5.77

1) KDRIs: Dietary Reference Intakes for Koreans

2) Mean + SD

3) Percent of Estimated Energy Requirements (EER) of 2010 KDRIs
4) Percent of Recommended Nutrient Intake (RNI) of 2010 KDRIs
5) Percent of Adequate Intake (Al) of 2010 KDRIs
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Elsth 3 W3F A3 % (median, 25th~75th per— 93.06%2] A3 ‘/f‘%% Hom g Qo] n)dE A
centiles)S 3.19 mg(3.12 mg, 2.45~3.86) 0% =84 AFsk= thte] B]E-E 39.60% (255%) 0 & YepsiT}.
%] 91.09%2] HF g Bk B1ke] g gl
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Table 3. Mean of zinc, copper, manganese and selenium intakes in subjects

Infake evaluation Intake evaluation by KDR?
Variable Mean £ SD .
4 - 1) o 3) 4) 5)
Mean £ SD (/1,000 keal) Median (25 ~ 75) Range %o Of RNI < EAR > UL

Zn(mg) 1283 £ 5119 829 + 299  1240( 9.59~15.34) 1.06~ 4306 157.68 £ 6350  65(10.09)  4(0.62)
Cu(mg) 130+ 045 0.83 + 0.22 127(1.00~ 157) 014~ 377 160.30 + 5621  32( 4.97) -
Mn(mg) 319+ 1.06 206 + 054  3.12( 245~ 3.86) 028~ 7.27 91.09 + 30.199 - -
Se(ug) 51.90+ 2043  33.02+ 951  50.17 (37.59 ~64.35) 853~122.71 93.06 + 36.46 255 (39.60) -

1) Percentile, 2) KDRIs: Dietary Reference Intakes for Koreans, 3) RNI: Recommmended Nutrient Intake, 4) EAR: Estimated Average
Requirement, 5) UL: Tolerable upper infake level, 6) Mean £ SD, 7) N (%), 8) Percent of Adequate Intake (Al) of 2010 KDRIs

Table 4. Distribution (percentiles) of Daily intakes of zinc, copper, manganese and selenium in subjects and evaluation based on the
Dietary Reference Intakes for Koreans (KDRIs)

Percentiles
1 5 10 25 50 75 Q90 95 99
/n(mg) 3.33 5.78 699 Aan 959 12.40 15.34 18.60 20.81 29.34
Cu(mg) 0.42 060 a 076 A 1.00 1.27 1.57 1.84 2.10 2.56
Mn (mg) 1.00 1.50 1.87 2.45 312 ¢ 3.86 4.56 4.99 5.99
Se(ug) 12.39 20.01 27.90 37.59 A 5017 A 6435 77.75 89.00 108.38

EAR: Estimated Average Requiremen (A) Zn: 7.0 mg/day, Cu: 0.6 mg/day, Se 45 pg/day
RNI: Recommended Nutfrient Intake (A) Zn: 8.0 mg/day, Cu: 0.8 mg/day, Se 55 ng/day
Al: Adequate Intake () Mn: 3.5 mg/day

Table 5. Mineral intake from each food group in subjects

Food groups Zn intakes (mg/day) Cu intakes (mg/day) Mn intakes (mg/day) Se intakes (ug/day)

Ceredls 8.55 £ 4.47V ( 66.60? 0.78 £ 0.29 ( 59.93) 209 £ 074 ( 65.46) 1683 £ 11.13 ( 32.43)
Potafoes and starches 0.08 £ 0.14 ( 0.62 0.04 £ 007 ( 271) 0.07 £ 015 ( 209 022+ 040 ( 042
Sugar and sweeteners 0.08 £ 018 ( 0.62) 0.02 £ 0.04 ( 1.40) 0.07 £ 015 ( 22¢) 021 £ 037 ( 041)
Pulses 017+ 020 ( 1.33) 0.04 £ 005 ( 290 011 £ 013 ( 3.43) 1.30 £ 1.84 ( 2571
Nuts and seeds 004 £ 011 ( 032 0.01 £ 003 ( 1.01) 0.02 £ 0.09 ( 0.85) 007 £ 037 ( 014
Vegetables 056 £ 029 ( 4.36) 0.14 £ 0.08 ( 10.67) 043 £ 024 ( 13.35) 1.02+ 060 ( 1.97)
Mushrooms 001 £ 005 ( 0.10) 0.01 £ 003 ( 0.47) 0.00 £ 0.01 ( 0.05) 0.13+ 044 ( 0.25
Fruits 0.08 £ 0.15 ( 0.66) 0.05+ 008 ( 3.69 010+ 018 ( 3.16) 023 = 040 ( 0.44)
Meats 1.74 £ 1.20 ( 13.57) 0.06 £ 0.06 ( 4.98) 0.03 £ 007 ( 1.03) 1448 % 9.62 ( 27.90)
Eggs 039 £ 029 ( 3.03) 002 +£ 002 ( 1.62 0.01 £ 001 ( 0.26) 921+ 699 (17.74)
Fish and shellfishes 031 £ 048 ( 241) 0.06 £ 0.12 ( 4.30) 0.04 £ 010 ( 1.27) 537 £ 7.44 ( 10.35)
Seaweeds 005+ 014 ( 041 0.01 £ 002 ( 049 0.03 £ 006 ( 1.07) 005+ 0.12 ( 0.09)
Milks 051 £ 047 ( 3.96) 002 £ 002 ( 1.32 0.01 £ 002 ( 0.26) 2256+ 220 ( 4.33
Qils 0.00 £ 0.01 ( 0.0m 0.00 £ 0.00 ( 0.02 0.00 £ 0.00 ( 0.01) 0.00 £ 0.01 ( 0.00)
Beverages 008 £ 0.17 ( 059 0.01 £ 008 ( 1.09 002+ 016 ( 062 0.16 £ 086 ( 0.32
Seasonings 018 £ 017 ( 1.39) 0.05 £ 0.04 ( 3.48) 0.16 £ 019 ( 4.90) 036+ 0.75 ( 0.69)
Others 0.00 £ 0.04 ( 001 0.00 £ 0.00 ( 0.00) 0.00 £ 0.00 ( 0.00) 0.00 £ 0.00 ( 0.00)
Total 12.83 £ 511 (100.00) 1.30 £ 0.45 (100.00) 3.19 £ 1.06 (100.00) 51.90 £ 20.43 (100.00)

1) Mean £ SD, 2) % of fotal intake



Table 6. Ranking of food sources by zinc, copper, manganese and selenium intakes

n % of Cu % of Mn % of Se % of

Ronk  Food infoke  fotql Umuaive Food infake  fotal  CUmUaMe Food nidke  fotg Cumuaive Food infake  total CUmUaMe
(mg) infake percenfage (mg)  infake percentoge (mg) infake percentage (ig)  infoke percentoge
1 Rice 447121 54.02 5402 Rice 393.27 46.92 46.92 Rice 1014.47 49.39  49.39 EQg 5811.97 17.35 17.35
2 Beef 482.74 583 59.85 Kimchi 18.32 219 49.10 Beancurd 54.01 263 5202 Porik 3791.01 11.32  28.67
3 Cereal 400.73 4.84 64.69 Beancurd 17.43 2.08 51.18 Ramen 49.87 243 5444 Beef 2589.49 7.73 36.40
4 Pork 271.10 3.28 67.97 Ramen 17.25 2.06 53.24 Kimchi 4580 223 56,67 Rice 240241 7.7 4357
5 Egg 242,02 292 70.89 Pizza 1531 1.83 55.07 Maple syrup 37.05 1.80 5848 Bread 1587.04 474  48.31
6 Milk 17421 210 7299 Bread 1440 1.72 56.79 Gailic 36.76 1.79 60.27 Chicken 122535 3.66  51.97
7 Pizza 163.96 1.86 74.85 EQg 13.18 1.57 58.36 Bread 31.69 154 61.81 Ramen 991.36 296  54.93
8 Chicken 148.47 1.79 76.65 Pork 1243 1.48 59.84 Pizza 29.08 1.42 63.23 Flour 940.53 2.81 57.74
9 Kimchi 11450 1.38 78.03 Crab 10,12  1.21 61.05 Curry powder 2638 1.28 6451 Anchowy 920.75 2.75  60.49
10 Ramen 84.27 102 79.05 Potato 9.73 1.16 6221 Sweet potato 2416 1.18  65.69 Mik 872.41 260  63.09
11 Bean curd 71.47 086 7991 Soybean paste 953 1.14 63.35 Spinach 23.34 1.14 66,82 Pizza 810.32 242 6551
12 Bread 49.84 0.60 80.51 Tangerine 913 1.09 64.44 Snack 2242 1.09 6791 Beoncurd 805.08 240  67.92
13 Soybean paste 36.51 044 80.96 Sweetpotato 8.97 1.07 6551 Gochujong 20.63 1.00 68.92 Mackerel 57427 1.71 69.63
14 Crab 3420 041 81.37 Beef 7.68 0.92 66.42 Mussel 2044 1.00 69.91  Spaghetti, dish 48495 1.45 71.08
15 Rice cake 34.13 0.41 81.78 Beansprouts 7.31 0.87 67.29 Soybean paste 20.28 0.99 7090 Breadcrumbs 468.75 1.40 72.48
16 Squid 33.65 041 8219 Squid 6.73 0.80 68.10 Rice cake 19.51 095 71.85 Spaghett, noodle 455.79 1.36 73.84
17 Coffee 33.35 040 8259 Gaiic 657 0.78 68.88 Flour 18.96 092 7277 Sausage 405.87 1.21 75.05
18 Anchowvy 3299 040 8299 Chicken 650 0.78 69.66 Kkakdugi 1728 0.84 73.62 Noode 37451 112 7617
19 Yoghourt 31.32 0.38 83.37 Korean radish 6.47 0.77 70.43 Brown seaweed 15699 0.78 74.39 Kalguksu 323.61 0.97 77.13
20 Ice cream 30.71 0.37 83.74 Ricecake 536 0.64 71.07 Onion 1687 0.77 7517 Garic 312.18 0.93 78.07

Total 8277.41 Total 838.20 Total 2054.08 Total 33494.23

i el Rlef T2k Blo efelabe - 051



mg(66.60%) 0% 7P =9kal, 71 the o7 SH(1.74
mg, 13.57%), A+ (0.56 mg, 4.36%), -7 2 4%
T (0.51 mg, 3.96%) <] wO=E UEpgth AEaE
2] A —.TEr:rL(O 78 mg, 59.93%), A7+ (0.14 mg,
10.67%), S5+~ (0.06 mg, 4.98%), o19F(0.06 mg,
4.30%) 2] o2 Ueptor, AEE Uik AF
o] 2.09 mg(65.46%) 07 7H =kar, i
(0.43 mg, 13.35%), "2+ (0.16 mg, 4.90%), T+
(0.11 mg, 3.43%) 2] <=0& Yepgt}l, Tt 24 A
A AFHS B4 47 R o250 Ade A3
2Fo] 16.83 pg(32.43%) 0% 7b4 =9ka1, S5 (14.48
ng, 27.90%), W+ (9.21 pg, 17.74%), o135 (5.37 pg,
10.35%) 9] =02 ey}

5.019, 7=, T, MelE gRAMNE

T4 39 A% A7E A9 Hd (Table 6), oFd &
A2FL A (54.02%), 23171 (5.83%), AN 2l4 (4.84%),
HA 3171 (3.28%) 5= Yebgom, 7] FdAES %
(46.92%), 1A (2.19%), F5(2.08%), 2H (2.06%)
o2 Yebgth W3k 9432 2(49.39%), T
(2.63%), 2FA (2.43%), A (2.23%) &= VeSS
o, A g FYAES AT (17.35%), X117 (11.32%),
2271(7.73%), 2 (7.17%) 5= Yepsit}.

1z

L Aol A= 19~294] ofth g o] Ld2lolE F& o,
T2, 1 Al AF A9 9 SRS AR s
Stk ZAF tPdARE2] Bt A2 20.084191.0H, 2173}
AFL 161.77 cm, 54.26 kgl & Ve FAF thA=)
o] 3t A3 2 1573.86 kcalZ aF A Tho] k=t
1 FFFA7 I vlas) = W, o5 75.54%2)
AE Tee Below, I ddA 7 NS 5747 ¢
14.99 1 27.46 (4 &z - ) & v 20099 =

AT SFZAL(67.7 0 14.1 - 18.2) ¢} vwal] & uf T2
O AF vlE2 W vk, A HA v 2 Zlow
et (Ministry of Health, Welfare and Family
Affairs [MOHWFA] & Korea Center for Disease
Control and Prevention [KCDCP] 2010).

ZAL VIARZE] ok AH > 12.83 mgol L
okt A3 % (25th~75th percentiles) 12.40 mg
(9.59~15.34) 0= JEpdt}. 4t ok AFFS g A
Frfe sl YEHF 7= vl & o, A FH

157.68%2) AH & B3lom, Hdd el vl
Al AFs= "41“1]'«] HE-2- 10.09%, "o}"?fa%%’c o)L
2 AF5HE 982 0.62%% YERITE 20083 =w1Ad7
FFzAtell 2JahA 204 o)/ /3Rl o143 2] Hat 0}0 AF
2 7.0~8.9 mg, 992 9.6~12.3 mgl® KA Th
(MOHWFA & KCDCP 2009). =tujjellA] Harg o} 4
HAFES And, o8& I S® ¢ Sung & Yoon
(2000) X+ 7.6 mg, Kim 5 (1999) 6.7 mgl 2 X
5P om ARlS tho 2 3t Choi 5 (2005) 4= 7.9
mg, =1& o2 3k Gwag 5(2003)2 12.1 mgl =
o ztel] whet e 2folE Hole Ao % vttt 5
=& o ® & Qin 5(2009) 2 ATelA= T
Dietary Reference Intakes (DRDE 7502 S v &
sk ofd AHTS 7= tlPdARe] HlES 22.9%F K
ks A ?i:rL tdAte] et 2 e el nEE Al AF
BH= B]E2) 10.09%2) v A B ARl o}l ]
AF7EE O F5s A0 ekt
B 78] AFZ (median, 25th~75th percentiles)
2 1.30mg(1.27 mg, 1.00~1.57) 2.2 AZLFHHY
160.30%2] A3 %< »alvr}h Aol Y= tjato 7 3t
Choi 5 (2009a) 9] A4} 7] AFHF= 2 1.16 mg,
o14 1.03 mgl & HERkom, ot tid o= §F Son
& Sung(1999) 2] Aol = 2.3 mg, &= A4S tte
2 ¢ Sung(1993) 9] AFolx= EAd 3.2 mg, 94
3.7 mgl® AR U AFH| A Fol| wf AFH =l 2}
ol& Btk Au7HA 9] 2] AdFH @ A7trare]| whef xp
o7} Sl Ao vehgtont Antal o g -t 441
T2 AFH T st A o® BIIth FERls o
¥ Qin 5 (2009)] ATz 3% DRI /|05
o 252 78 AH S 7tk vlEE 37.2%
2 RIS om, B A o dRke] et B Qe wgE A
AFBHE 8121 4.97 %2} vl wA] $-2uhet AdQ17] &Rk o
& Flef] vig)| ks 7] AF AEHIE Hol= BloR

—

T+ U7F A FH 3 (median, 25th~75th percentiles)
& 3.19mg(3.12 mg, 2.45~3.86) 0% FEAF %]
91.09%/] A =& 1Y) 20084 Rl oI oAl
off w=r ARl st W1 AF T 50991 3.4 mgo]
%o (MOHWFA & KCDCP 2009), Sthie tiido =
st Sung & Yoon(2000)2] 17-ll4] 3.81 mg, A431&
A0 7 3k Choi & Kim(2007)-2 3.2 mg, A<1 é% T/H
o= 3 Kim & Lim(2006) 2] 74 3. 8 mg
Aol fAke A Bolck s-Eukete] A 83t *é
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Fofl Tt A7 A Fom, A o W1k Sl gk 2t
7} AlgkE] o] YRt A AdEHIE A 0% Bt oY
= A I EH”XFOH’H FIAFE olste] AH

& Hol &2 62.89% (4057) & =7 UERtoH
(data not shown), g7+ F580] 5% vl A& AL
o B3 A FEoR Qs A AT ok ks
do] vk Azt

et AelE A3 (median, 25th~75th percentiles)
< 51.90 pg(50.17 ng, 37.59~64.35) 2. AFEHZF
2] 93.06%2] A3 T2 BT izt dzA A3t
ol A} 20~294] 43?1 /43 9] 5029 A AHFHF>
71.4 pgl 2 R3S (MOHWFA & KCDCP 2008),
20~64A] A1 9344 ] 509E$]= 62~74 pgl 2 X sk
HHMOHWFA & KCDCP 2009). THAY AFS #
Asto] A& AYlE database® élo]if‘}‘ﬂ] Aest At
4 1355 pg, 914 122.9 pgo & R =t (Choi &
2009a). o]& ¥ A7 tdAF A2 vlaste] & of 2
AT AL 2 Al AFHS Kol A oR UEky
o} wbd, AEA 3 S e R 3 Kim & Lim
(2006)2] A7-ellA ’“%5} A5E AR A s A
I Ao A S 41.9 ugo 7 Btk Aol uk
& Yang(2003) 2] A7 elx= A7 % o5 36.3 ug, A&
45.7 pg, A= Gk 43.8 pg, A 41.9 pgel HHFS
Hyate] 2 A5 Ae] Al A3 Sk AR A2t
2 worl L Mol gy EH}‘]'OE & Kim &
Lim (2006)2] A-rol|A sE+ Aels A35-2 41.93 pgo
2 ®B1E3, Choi 5 (2009b) 2] Aol 57.5 ugo.
22 AT Ayl Ak AdE Belom, Ady A%
= 37 dert lvkar Baeigith SRS o2
sk Qin 5 (2009) 2] A7ollM= 5= DRIE 7|52 &
o] E5sh Al AFHEE 7P oAk vlEE 29.3%
2 RSO, & A5t T i o] njgy
Al AFek= vlEo] 39.60%= Hrebd 213 v A & AT
EH’*LX}——J A g.“T.— 2] =] }\La]jl- Z:Lo]oﬂ H]OH %‘_ o7
Holth 23918 o 2 3 Ge %(1983)9] Aol A

i =l Qs ARPEL- 71H17] oAdellA A7) o 4
-, 8] Zpol7t Qittar sto] oS AR wi= A
Hof| W 2jo]7} e = ook ghrhal 5} E]r. A TR

M=

Eoko] Ay sl o&sh, 72 AlEolo| = AfE 2
2o] M2 o] whet T2 Ay 5 } Orlf 2folE Kl
o} kAT (Willet 1990) 2 A Ay AHFSE T
W A= ko] tiat vle A AR E olg et e s
B} olefe] Ajol i Eookoﬂ U2 2 T AlelEe] Aol o

Rl 20 Ab ), A Aol ke 2550 ey &

(¢}
o= AzkE, Aele] et 45 97} 2 Bl A7)
Agslolo} & B eyl R FHh,

FAL VIAREE] A5 obd AR 3R-re] 8.55
mgoi 7P =940, 557 (1.74 mg), A&7 (0.56 mg),

FAIER(0.51 mg) 9] 0= e oH, HedaFos
=% (54.02%), 2117 (5.83%) , A& (4.84%) , A 1L
71(3.28%), @2 (2.92%) 5O= 5714 Ao 2HE A
A b AdFH 2] oF 70% HEE FiiE 2 oE YEit)
Zd 421 tPdoz 3 Choi 5(2005) 2] A7ellA ol
HAAFEL 2(35.9%), AT (4.9%), 43171 (4.8%),
Z(3.9%), M171 (3.8%), 2171 (3.7%), 92 (2.4%) &
o] o7 Buslelon, B AFATel 205 Holi= Z1o
2 R ofi= ARl Ao Afolef] whE A5 A
72 7] wliZel A o2 AZEC Park & Chyun(1993)
2 FHEHE ofd TS WM 45.7%, o1l
44.4% Y& B=ThL sIgl o, el A2 A4 AEe
ZHE 9] ol T A o] 858 BHE Aol sl
AT Ay}, Hat okl AdF e AAFAT oo E o
Epgt ot syt Q wkell migEA] HFsHE gk vl&
T 10% 52 UEF o B E F580] B2 5= AEe
Eshobd A TP Eas Aow Az

215 T AF S R (0.78 mg), AT (0.14
mg), S5 (0.06 mg), 195 (0.06 mg) 5] =O= \/]-E]-
wow ] FYAES A (46.92%), 1A (2.19%),
(2.08%), &4 (2.06%) 5O2 vepdth. a5 335 t
T AETOE N, AV, T, T, I ol ¢
HA glom, ofy] Aol SV st 7l TS 2
Foll whgh g2 2] 7} Qitt. i AFATelA FEE T
She TR AETOE AR, AT O YERG oM, o]=
FEvete] A9 AE4 *4?%4’— TR AF S AR A
& 22 HeiAR1 AF ] wol & AT uPdRke] 7

UeRd 210 % A7 35 9 AR o
TAAEl vlEl] 7] ghgo] wkom, o] A3
29h IRk 9] Al o85S W
ATHKiIm 2006). whebA 2] 2] A
17] §13F opu] At Fhgo] =2 FEA 4
Q3 AoF QY7
AFE 357 2.09 mgl = 7P =%
3, A|AF(0.43 mg), Z0]E5F(0.16 mg), T++(0.11
mg) 8 O 7 Yo, FAEE 4(49.39%), 5
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A3F9) 56% old-E e A 0% et AR o
Ao 2§k Choi & Kim (2007) 8] A7-4A3} "3k 2
AXAFOE A, O, 7, A, - o E et 2 9
TATS) A1) Aol A ont fAte AahE woleh &
AT TR ol iR )% 21821 2h o) 44F7} o,
ohH o 2B ] W AFVF Woke A o= Az Bgh
Choi & Kim (2007)2] @7ollx= 449 20714 2502
FE A B AF ] 74%E AR 2o® YERt 2
AT AH(75.17%) 8} A AakE Balch

A]ii:,lttl /mgﬂw /\4'.4 OL —_T;—_ﬁ_:rlo] 16.83 Hggi 7].%01—
=931, S5 (14.48 pg), '\ F(9.21 pg), o9l (5.37 pg)
o] =o 2 vepdom, ARk (17.35%) , X371 (11.32%),

2371(7.73%), 2 (7.17%) 5°] AdlE 94522
E]— 1:]. 20011:] :Lu 7—]7Lo§ OEEA}E ET/HE —5} Ch01 =
(2009b) 9] Aol A AeFe] Fo FIAFORE 7
(34%), AT (21%), &F(20%) & Hsto] & A4
o} oA 2pol 5 BT o] ALl ArEkE Qg o
W A% AFH S Al g aEel WskE o] o
o ® BT ARl A ol rt dulEe] 78 v
do7 Bu¥on (Yoneyama & 2008), Ay 3¢
2 A% ") oEeh w7t 2folE Helvka
3FATHKNS 2010).

o o] A¥E w|Fo] & uff ofrjAe] kst F1A HF
FHE HIEs A3t ok e A s AFshe A
O 2 vEhd v 7k} Al A H 7S olskR A
Foh= thdAke] vlgol iﬂi FARSACE 12 b7 e
FE ] F71E S AFIshs Ao R Y=, 1
HE S7H1717] 19 *4% Azl *M'D‘h 7=
ohF Gkas] ) AF7EE F Qlvk 2R EE uhE A

o1§8L THIE F7140 BHS 1eld w FEAY U
B B0 A HHE Fo8 20 Y2 £9 §

glue} 22 £714 shafol dist dlolg ¥50=2 F714
HHANEE Hresd Alshdo] Q1o P 2 database 75
of #3t At Aol QT

>,

QAo oftly 64492 TR AgolE 5
s sk Ael okel, Tel, Wt el AATHE
sl Sl AT Aok otk et v

1. A7 takAte] B se 20.08419.0.1, A1 A=
7 AAHEAGTE= 161.77 cm, 54.26 kg, 20.
Z YERT
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2. ZA tdAke] Het AF 3 1573.86 kealZ 3
A ] =l 7= v s & w), o4
o] 75.54% A & B on, FHt A M

033

58.85 g(119.79% of RND ¥} A& A #E 48.69 g
2= UERE
3. 1t oA AHAZFE 12.83 meelSla, =4at HAZ

(25th~75th percentiles)2 12.40 mg(9.59~15.34)
O 2 UEepstth BB a7l g Al AH ks Ak
HE2 10.09% (65‘34)?-~ UER o™ e H & o) de.
2 AFskHs vl 0.62% (48) 2 el H T2
A& % (median, 25th~75th percentiles)< 1.30 mg
(1.27 mg, 1.00~1.57) 0.& Ft4 Q=] n]G= A 43
Sh= nwx}zﬂ H]E-L 4.97% (32) 0% JERT). Hat

FAAFH S 3.19 mg(3 12 mg, 2.45~3.86)°]%l o, 4
Al AL 51.90 ug(50.17 pg, 37.59~64. 3
02 HtF o] n|dEA HFH = gAY vl&

39.60% (255%) O = LFEFITE.

4. z,a]. EH/‘]'X]’EJ«] )\lir,lt‘g ]xel /\4'431;_0_ /\L@]Euq
ofd AHFE =rFwre] 8.55 mgo® TP Hkal, S
(1.74 mg), A2+ (0.56 mg), A% (0.51 mg) 52
o2 vebgtt 7 AFES 70 (0.78 mg), AT
(0.14 mg), 55 (0.06 mg), ©}9+7 (0.06 mg) 2] =2
2 UERs o, i AFH R 27 2.09 mgl® TP =
Sk, (A (0.43 mg), 2V E7F(0.16 mg), F+(0.11
mg)2] o= YERITE Adlg AdF S IH0] 16.83 ug
o7 7P% =91, S5 (14.48 pg), W7 (9.21 pg), o9
7 (5.37 ng) o] = 2= YERTE

5. 7714 HdAE AAUE AVEA, ofd S &
(54.02%), 21171 (5.83%), A2 4 (4.84%), HA]1L7]
(3.28%) T°] ofd HAAFo R YEton, el 4
(46.92%), AA(2.19%), T (2.08%), 24 (2.06%)
So2 vERdth W 2 (49.39%), FH-(2.63%), 2Fa
(2.43%), 1A (2.23%) 507 Yeptor Azg Al
(17.35%), #HA13171(11.32%), A2171(7.73%), %
(7.17%) o] At wd2H5 0% YElsth

opde] Az njFo] & wf ofdd} = A s A
‘4 o]-— o L]—E]—ﬂ— ql—t‘-j UL7LL]. A gﬂ 2 © oo‘ti /S,XH 7]

7 olakE AFH k= ik vlgo] =& A 0= Ykttt

o108] 43 0] A2 F 4 S8 57 5]
o] HA7F A FES # AT AR 2P
o, 3 Ak} 77100 F0 FAAET] FRTLOE 1}

Bl AAlo] 880 2 T AEoRNEHY F1d A

A7} B e sk Az,
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