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A Study on the Zinc Intake and Urinary Excretion of Preschool Children in Busan

Lim, Hwa-Jae
Department of Food and Nutrition, Dong-eui University, Busan 674-714, Korea

ABSTRACT

To assess zinc status by dietary intake and urinary excretion of preschool children in Busan and to evaluate the relati-
onship of intakes of food and nutrient with urinary zinc excretion, zinc food frequencies of 40 common foods affecting
intakes of zinc by food fequency method, nutrient intake by 24hr recall and 24hr urinary zinc excretion were measured
with 97 preschool children. The mean zinc intake was 4.29 mg and 43.0% of RDA. The mean zinc intake per 1,000 kcal
was 3.09 mg. 97.9% of subjects had zinc intake less than 75% of RDA. Grains food group was the primary source of
zinc intake and supplied 38.9% of the total daily zinc intake. Altogether, plant food products supplied 49.7% of zinc intake.
The mean urinary zinc excretion and zinc excretion per gram of creatinine were 0.19 mg and 1.00 mg respectively. The
urinary zinc excretion showed positive significant correlations with height and weight (p <0.05, p <0.05), urine volume
and urinary creatinine excretion (p <0.05, p <0.001), urinary zinc excretion per creatinine (p <0.001), urinary zinc exc-
retion per weight {(p <0.001), intakes of energy and carbohydrate (p <0.05, p <0.01) and usual intake of zinc from eggs
food group (p <0.05). In conclusion, these results show that the zinc intake of preschool children is low and that sources
of dietary zinc are mainly plant foods, suggesting low bioavailability. So nutritional education is needed in order to inc-
rease usual intake of animal food group. Interpretation of urinary zinc excretion data is complicated by current uncertainty
about “normal” zinc level at this age group. Further studies are needed to obtain extensive data on urinary zinc excretion
for this age group. (Korean J Nutrition 36(9) : 950 ~959, 2003)
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Table 1. Distribution of subjects by age and sex (n = 97)
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1. A
A GoRE 979 ABEEE 2~6MZ PETES &

Age (yrs) Malen (%) Femalen (%)  Totaln (%) o} 53, oJo} 44730]90t} (Table 1). ZAAEES] o
2 7(41.2) 10 (58.8) 17 ( 17.5) ‘%1_7}_;(6]%73}_A}_ A= Table 29 7t} 71ES= 499 7}
: e e e ol g A e A7 56T%E TV ugkon oy
6 13 (61.9) 8 (38.1) 21 ( 21.7) X ohR| ¢} o] ¢ 30ui7t 42t 79.4%, 82.5%
Total 53 (54.6) 44 (45.4) 97 (100.0) 2 7P Ugkon thgo 2 ol AL 40th7} 17.5%,
Table 2. Demographic characteristics of subjects
Characteristics Criteria No (%)
No. of family <3 11 (11.3)
4 55 (66.7)
5 20 (20.6)
6 < 11 014
Age of father (yr) <30 1(1.08
30 < <40 77 (79.4)
40 < <50 17 (17.5)
80 = 2(20
Age of mother (yr) <30 11 (1.3)
30 < <40 80 (82.5)
40 < <50 440
50 < 2020
Education level of father Middie school 5(52
High school 48 (49.5)
Graduate school 44 (45.4)
Education level of mother Middle school 7072
High school 62 (63.9)
Graduate school 28 (28.9)
Father’s occupation Professional 28 (28.9)
Administrator 7072
Office worker 16 (16.5)
Salesman 12 (12.4)
Farming, forestry, mining, fishery 4(4.0)
Productive labourer 15 (15.5)
Service 10 (10.3)
Unemployed 5(52)
Mother’s occupation Professional 8(82
Office worker 1(1.0
Salesman 3(3n
Productive labourer 2(21
Service 6(62)
Housekeeper 77 (79.4)
Family income per month (10,000 won) 51-100 13 (13.4)
101 -200 53 (54.6)
201 - 300 16 (16.5)
301 - 500 6 (62
501 < 5(52)
Unknown 4040
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Table 32 ZAIRASolEES] AALSAAEHRE 3¢ o
FAAI A ofFe] ABYIFEQ 1~348} 4~64=
FHsl] el Rold), Ha AR} AF5E 1~34179 3

Table 3. Anthropometric data of subjects
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% 95.33 cm, 15.31 kg, 4~64172} 73 111.22 cm, 19.89
kgZ 4~6M79 AT AFL 1~347Y 243 AFH
o 2+ fosHAl 9kt (p<0.001, p<0.001). ZAFeAt
obz59] 7} A Ho AR AFE 7AF dIDIF
9] 2} M A8 AF71ER] (1~34 92 em, 14 kg
4~6A41T 111 cm, 19 k) & Blus|Rnd 1~3A4T2] H¢
= B A7} 5gon 4~6419 A= FAMIITH
4~6AT2) AT NFL Lee 79 4~64] oF5ATA
5 FAkEITE Ha KaupAFE 16.379.00, 1~34F
16.81, 4~6A411 16.022 ol &ahe o=® vehdo
o 4~6M79) kaupA 5= Lee 579 4~64] oFs-A1X]
o} AT B 3el-Yde] E8] (W/H ratio) =
0.91%1.01, 1~341F 0.93, 4~6A41T 0.89%, 1~34FY
&g-gdio] U7} 4~6AZRT F5HA =39 (b <
0.01). oF59] AAEEEo| 3t AG7 =8| vjashy)
ot 4~6A1F<] #E]-dgo] b= Kim# Kim™
9] 6~74 oFsATA (0.86) 2 FAFHATE

3. I MHAE

ZAFNGOFEES 1Y e T2 4Uda U ofde A3
%2 Table 49} 2} 1 7 MAAUHAZE 1424.46

Age group Total
1-3yrs (n=42) 4—6yrs (n = 55) (n=97)
Mean = SD Mean = 8D Mean + SD
Height (cm)*** 95.33 + 6.12 111.22 £ 815 104.34 = 10.77
Weight (kg)*** 1531 = 2.47 19.89 + 3.81 17.91 = 4.00
Kaup index" 16.81 £ 1.77 16.02 + 2,07 1637 £ 197
W/H ratio”** 0.93 + 0.08 0.89 £ 0.06 091 = 007

" Kaup index = weight (g) x 10/height’ (cm)”
? W/H ratio = waist/hip ratio

Mean height, weight and W/H ratio are significantly different between the two age groups (#+: p<0.01, *+*: p<0.001)

Table 4. Mean daily nutrient intake of subjects

Age group Total
Nutrient 1-3yrs (n=42) 4-6yrs (n =55 (n=97)
Mean + SD Mean £ SD Mean = SD

Energy (kcal) 1394.62 + 466.87 (116.2)" 1447.24 + 346.35 ( 90.5) 1424.46 + 401.56 (101.6)
Protein (g) 46,65 + 14.48 (155.5) 46.06 + 13.26 (115.2) 46.31 £ 13.73 (132.6)
Lipid (@) 4827 £ 23.84 44,64 + 16.08 4621 + 19.79
Carbohydrate (g) 199.14 = 7235 217.03 £ 50.32 209.29 + 61.15

Zinc (mg/day) 459 = 202 ( 45.9) 407 = 1.18 ( 40.7) 429 £  1.61 ( 43.0)
Zinc density (mg/1,000 kcab* 341+ 1.39 284+ 063 309+ 1.06

Zinc (mg/kg) *** 031t 016 021 £ 006 025+ 012

P Percent of Korean Recommended Dietary Allowance, 6th ed

The mean zinc density and zinc intake per body weight are significantly different between the two age groups (+: p <0.05, *x=x: p<

0.001)
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kcal® 2 AR} £9k0 1 (101.6%), 1~3A1T 1394.62
keal, 4~6412 1447.24 kcalZ A3 3o) 242t 391 G4
ARFY) 116.2%, 90.5% FFIqth 1Y Ho @z
AFE 4631 go 7 AFFHG F3hon (132.6%), F
AT BF AF 7o) AgFE} F4rh

19 g ofdAdFH T 4.29 mgo 2 A=k I A o]
231300 (43.0%), 1~3A1T (4.59 mg) 7} 4~641 (4.07
mg) o] HHFE ARl nDsiitt (45.9%, 40.7%). ©ll
YA 1,000 kcald o}8AHZ & AAEs olddE: 1Y
A7 3.09 mgPon, 1~3A4F 3.41 mg, 4~641F 2.84
mgith =59 FUALFE VIFoE € o A ok
9] B oldurE F AFT BT oluX] 1,000 keald 5
mgo| B2 AL o} AFRE Fol7] A% o] ook
HAFE2) ofdg AAT = s FoF Ak 2AL
tels =2 AlF kgD oMAEHTLS 149 He 0.25 mg
olglom 1~341F 0.31 mg, 4~6A417 0.21 mgoliTh 1
Y FHF olAMFHAFE AFTERE F3 Aol7} Yo,
i1z 1,000 keald oFddFHH AF kg RN HH
< 1~3Alto] Fsh vt (p<0.05, p<0.001).

7 o5 ofddFdelol BF A7} B531] H)
27} ol AR GoFEE9] oL Choi 590)
Busk 8~124) 7] o9 okAAdHF (5.14 mg) B
o} @& FEolqlnh 8179 oy vlma] Xy & A}
ot 52l ol A% Y AAL T okAdH == Hambidge
572 2.8~7.54 &4 o}FE2] olAgHZE (6.3 mg)
3} A} F olddE (3.95 mg/1,000 keal) B} @3 3
olty. AFTEE B u) 1~34119) ol dFH S Mur-

phy $27¢] 1.5~2.54 Atk o}5E (3.71 mg) ¥ ofAH
FHT} & $Follov, o|FE U WAlF o (5.19
mg, 5.35 mg) 9] o} AFFR = FE $F0]9 2T, Pren-
tice9} Bates® 2} 1.2~1.54) #ulo} o} 55 (4 mg) 9 o}
AdFAF T BT FEOIULE 4~6MT9] ofAHHBTL
Ferguson 5"9] 4~64 olZ g7l obgEQ] Helg) © 7}
ol)E% (7.4 mg, 5.1 mg) 2 ol d3Z} Smit Vanderkooy
# Gibson®9] 4~54] vt &, 1 oFEE (6.9 mg, 6.0
mg) g} ol FEHL) B 4Fo]3l o, Gibson 579
6~8A4] T3Fo} 77| o} oFFE (4.6 mg) 9] o} FHT
£ B&E Eoqith

714 ZAMIoREES] oldAHFE BFFS 75%7]
gk 75~125%, 125%°V3 A3 A+2 E/3 A
obs A olAMFYHE A EH Table 504 B
uie} o] AARe] 75%u|9HE AFH 8 ol H =l
Ao Y= AFRFEY HEL 97.9% % WS Eton, 1~
3T 4~6A72 A= 22t 97.6%, 98.2%F YR}
o}, webA] ZANdebs B2 A uliie] ofgEo] ofd
AFFEFAE AFES ¢ 5 AR

Table 62 BAHA] o] WHAE)E KB} zHA|8] BH7}
317] A8l AFAAFHANEHE ARSI ol H BT ok

Table 5. Proportion of subjects by ranges of percentage of zinc
intake to Korean RDA

RDA<K75 75 <RDA<KI125 125 <RDA

Age group n () n (@) n (@)
1—3yr(n=42) 41 97.6) 000 1 24
A—6yr (n=55) 54 (982) 1(18) 0.0
Total (n=97) 95 (97.9) 100 1 0.0

Table 6. Mean dietary zinc intake by food groups determined by food frequency method

Age group Total
Food group (mg) 1—=3yrs (n =42) 4-~6yrs (n =55) (n=97)
Mean = SD (%) Mean = SD (%) Mean + SD (%)
Grains™* 1.33 + 0.30 (34.7) 1.66 = 0.59 (42.2) 1.51 £ 0.51 (38.9)
Legumes 018+0.12( 47 015+ 013 (3.1 016+032 (4.1

Fruits and vegetables
Total plant food products*

Meats
Eggs
Fishes
Milks

Total animal food products

Total zinc intake
% of RDA"

029 =0.18 ( 7.3)
1.79 £ 0.43 (46.7)
0.53 £0.50 (12.1)
0.26 + 0.17 ( 6.5)
033034 (7.7
1.02 £ 0.77 (25.6)
2.15 + 0.91 (52.0)
403 £ 1.24
40.34 = 12.39

0.28 £ 0.14 ( 6.9)
205 £ 071 (52.0)
0.54 £ 039 (13.1)
0.30 £ 024 ( 7.5)
030+027( 7.2)
0.80 = 0.47 (20.0)
1.93 + 0.81 (47.2)
403 £ 1.13
40.33 £ 11.29

028 £0.16( 7.1)
1.94 + 0.61 (49.7)
0.54 £ 0.44 (12.7)
028 =0.21 ( 7.1)
0.32 £0.30 ( 7.4)
0.90 + 0.62 (22.2)
2.03 + 0.86 (49.3)
403 £1.17

4034 = .71

" Percent of Korean Recommended Dietary Allowance, 6th ed

Mean dietary zinc intakes by grain group and fotal plant food products are significantly different between the two age groups (+: p<

0.05, *+*: p<0.001)
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AEFTE 705 E AuRY IFFo] 38.9%= Y %
o 7 g0 $-F U AAET 22.2%, SFHT 12.7%,
ANFT 7.4%, FHT 7.1%, HLAT L NET 7.1%, F
FT 4.1%2 €22 Yehgted), 53] 3757, 97 2
AETE AA olAHF 61.1%5 AXdh= FoF
AEFTE0|k otAdHF UiFt TR Vo eE
6AITAA FelstAl E3keH (p <0.001), AEAAET
719EE 4~6A1TelA FelstAl E3tt (0<0.05).
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FFHT (25.2%) S0l oFs=9 ofAdFH el A 7%
7} 52 UEAA JEFLOR Yehd=, EEAAAETA
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o] A 3} A e ofde] o] 8-F (bioavailability)
A, B ZAMVErEEY e ofddATEe AERG
weorony HAHFYAAME A o] &-Eo] ¥ FFE H]
£33 AEYFUoZRE AA olddHZ oF 50%E A
Ha Aoz el AALY ofd 0] &EE Rg FCE A
Zroy. AR 75%7|ThE AAFHt ofAMHTEZ 9
o] = AFES] &L 97.9%FE tif-29 oks=0] of
AFFEHP g Ao Jepdth dBETERE &
o AAFERAN AEANETY 71957 1~3A TR
4~6 AT A E3kon, ol AHFART 4~6AT
A Ao R o we Aoz et uehr] ol
AHE AHE ol Ao T B B A
AHES] ofdgRdelE e FeEE FFold, A¥ol F
7V S ol A FAFETE VA & AEgE & 5 AATh

4, 2 F ooy

ZAHPIoIE S 1Y Hd 2% A9 5 creatinine, ©F
A2 &L Table 73 Zth 1Y Hot LW EZES
478.71 migien, 1~34F 466.80 ml, 4~6A41T 487.80
mleZ F AgFztel F2g Aol7t gtk 1Y B &
g 22 A¥SS dFoF e Leedt Kim™] 4
=] (481.3 ml) &} H531l o0, 6~7A] olsS TR
& Kim# Kim'®9] 23] (408.1 ml) Bl H& 4:5F0)
glct 1Y Ho creatinined]d 32 213.99 mgo]oH,
4~6A1F (255.29 mg) ¥ creatininetidako] 1~3A42
(159.91 mg) 2 creatinined @R} F-2l51A4 Bk (p <
0.001). ©l= creatinine¥l’d&o] Yol A& wigsict
v 35 18 o gA EHE g2 4~6478] A A
0] 1~3A417-e) A3 ATt folahA =34 He vt
g3t lchy ABZbEnh gHA obsS WO Ed Leest
Kim,” Kim¥} Kim,”® Lee 5”9 creatinine®}-3%3} Choi
572 Avellr] AMEE T3S creatinine AR IEAE

of

DS U B ZARRYIEEY A FEshy @
% Ak

AW F ol e 1Y FH 0.19 mgoldled, 1~3
AZ 0.16 mg, 4~6A7 0.20 mgith ol ekl i3t
24N 2 F olduAdRte 19 B 4.75%% 09, 1~
3N 4.02%, 4~6A17 5.32%%ct. GHTEE B o &

Z ofAnj a2 4~6AHTNA 1~341F R} F2l5H)

Rog Jepton (p<0.05), ofddF el thgt 24
AH Z ol BTE 4~6ATNA FEHAl F& A
HeRtth (p <0.05). 19 B & F FdopEd g
oladvjAdake- 1.00 mgolleH, 1~34172 1.19 mg,
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4~6A1T2 0.86 mgZ F AF T FF Aol7t AU
t} 1Y He AT keF okAnfdBE 10.55 ugeliod,
1~3A417 10.56 ug, 4~6A4T 10.54 ugl® + AHFIL
o) F2Jgk 2jo)7} AAct

AF7HA] FUjellA] A obFo) ofd AEEA ookt
Bl F3t At BEsto] vt oa e B Al ol
559 2 F ofdudE} (0.19 mg)> Hambidge 5
3 obFe AW F oldMld® (0.187 mg) T vl
3t 1T AE7HA] AAE teE & F ofan)
AE o] 83le] ofd AsErA JPIEE HHe Tl
TES AHEE Lee 579 & UG 1Y 3 &
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otAujd®E (0.19 mg) B} 23 & FEoldon, okd
AF 7l gk 24213 & F ol AR 3.5~9.56%
FEoE £ ZASobsE ofdAdFF ] gt 24417
¥ F oldujAdsrE (4.75%) 3} B8t

AW F ol A ofAYItEE Bkt
83 A Foly AW F olduldFo] B2 AL ofdA
A& BFE Aol A2 Alel lojA sF 21 F
dAujAdao] 0.3 mg "|FHY Aole BAGSY ofddy
(marginal zinc deficiency) & vehdictz ok 3kxqt
= ZA].];H/‘\]-Q].%EO] HA ol S §j§‘_ 1372}-7]0].5_,]

A F ofAul el digh ofAgldH B 7E0] A
=] 9}A] kot A F oldujdEo R A tolsEC]
olAdIIHE MAE & §l= AHlo|ZR o]o gt A
T7F NFT A2 Aggch #2312 e #EeR
E o ¥ Aol AF F ol d®E 1Y
T 0.19 mgl® marginal zinc deficiencyE Ve Y3,

A% 0.391 mgeE AHFY 5.17%34H. T A3F (1~3A411 0.16 mg, 4~6417 0.20 mg) &} o
oPFellA AHE ZU AJAES] 1Y B A& F okd  MAHFE marginaldt FEHIE BATH &W F ol dFo)
Table 7. Mean daily urinary zinc excretion per 24hr urine of subjects
Age group Totat
1-3yrs (n=42) 4—6yrs (n = 55) (n=97)
Mean + SD Mean * SD Mean + SD
Urine volume (ml) 466.80 = 222.14 487.80 *+ 203.72 478.71 £ 211.02
Creatinine (mg)*** 169.91 £ 83.88 25529 + 85.35 213.99 = 9675
Zinc (mg/24hr)* 016+ 0.08 020+ 0.09 019+ 0.09
% of zinc intake* 402+ 273 532+ 263 476+ 274
Zinc/cr (mg/g) 119+ 1.0 086+ 043 100+ 0.80
Zinc/weight (ug/kg) 10.56 £ 507 1054+ 504 1055+ 502

The mean daily urinary excretion of creatinine and zinc and zinc excretion percentage of ddily zinc intake are significantly different

between the two age groups (+: p<0.05, *++: p<0.001)

Table 8. Correlation coefficients between urinary zinc excretion and the results of growth and urine analysis

Variables Urinary zinc excretion Urinary zinc/creatinine
Age 0.199 -0.212*
Height 0.202* -0.222*
Weight 0.227* -0.172
Kaup index” 0.055 0.078
W/H ratio” -0.182 0.064
Urine volume 0.209* 0.002
Urinary creatinine excretion 0.349** -0.378***
Urinary zinc excretion 1.000 0.471**
Urinary zinc/creatinine 0.471** 1.000
Urinary zinc/weight 0.901*** 0.563***

" Kaup index = Weight (g) x 10/height” (cm)®
? W/H ratio = waist/hip ratio
*: p<0.05, #**+: p<0.001
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= Table 8103 ?é-l:}‘
™A Table 82 Al
Aujd g Ioteld F ofAul
Zolt}y, AW F ofdujdFg A AF (p<0.05, p<
0.05), 2¥as} 2¥ Z Fgolelduldsd (p<0.05, p<
0.001), &9 F Zgoleld 7 ofAnid® (p <0.00D), A
% kg AW F olduAdE (p < 0.001) 2 frolsh &kl A

HAAAE BTk
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(p <0.05), &% F creatinine®|d%F (p <0.001) 3= &
o3t o] AHTAE Bt ol AFo] Sl wel
AoteldridZoe] FefsiA F71e157] |EQ] HeR o
AR},

Table 9, 102 52 g4 2 ofde] HHAZF 1
ATEAEFTE oA HAE T =
F ol ¢ FEoteld 3 }‘?i”ﬂ’f—i‘%*ﬁ-‘l] A
Ebdl Zojrh. fA ZAMW Yol ES] £ de¢A ¢ of
o] AHF a3 AAE F ol s AW F
2 Adoteld 7 ofAndBzre] BAE Table 94 A
HEE &8 F ofAu Az oufA] (p<0.05) ¥ &
3HE (p <0.01) ) AH=Fa Fogt &) AAAAE B
o1}, ofde] A 2 AAL F olddEsle T 4
TAE HolA| sttt 857] ol5-2 ) do 238t Choi 5
o] A7, TE AALGUE o z2dt Lee 5792 AT, =
Al A3 e tie 23 Ohe} Yoon™ 9] G, ojthAle
o 23 Sondt Sung®# Sung# Yoon™9] A S0
ME AW F olAud e ofAdFHAF T 3 AHTA
£ Ho|R| = Z o nyste] £ A7Zanel Xk

Thro® AFAHANEHOE A AN ot 52
BAA ZF A olddFFE T AW F ooldujdR 9l 2
gloteld 7 ofAuldzte] #AE Table 10014 AoH

Table 9. Correlation coefficients between urinary zinc excretions and the results of nutrient intake

Variables Urinary zinc excretion Urinary zinc/creatinine
Energy intake 0222 0.022
Protein intake 0.082 0.074
Lipid intake 0.093 0.035
Carbohydrate intake 0.281** 0.006
Zinc intake 0.172" 0.193
0.031? 0.065
Zinc density (mg/1,000 kcal) -0013 0.153

7" 24hr recall method
? Food frequency method
* p<0.05, **: p<0.01

Table 10. Correlation coefficients between urinary zinc excretions and zinc intake by food groups determined by food frequency me-

thod

Variables

Urinary zinc excretion

Urinary zinc/creatinine

Zinc intake from grains food group

Zinc intake from legumes food group

Zinc intake from fruits and vegetables food group
Zinc intake from total plant food products

Zinc intake from meats food group

Zinc intake from eggs food group

Zinc intake from fishes food group

Zinc intake from milks food group

Zinc intake from total animal food products

0.096 -0.006
0.006 0.124
0.103 0.069
0. 0.050
0.008 0.065
0.210* 0.039
—-0.146 -0.116
0.049 0.083
0.016 0.079

*: p<0.05
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A7 28 F M AEE Sietstn 29 F ofelul iy
FALNEL WA Fheke] 437) o15EY oA
PITE sotelr| 9% 71248 DA AN

1) B AR JF & 1~34F 95.33 cm, 15.31 kg,
4~6A1T 111.22 cm, 19.89 kg= 72} FFaAgee] 2t
AHTE A AFTVEARY F0th B kaupRlaeet
52]-9go] EdH] (W/H ratio) = 22} 16.37, 0.91%th

2) 19 HF o1AXMFHFL 4.29 mg (43.0%) o2 %
2ol ZA gt on, 1~34F (4.59 mg (45.9%)) 7
4~6A1T (4.07 mg (40.7%)) 2] AFFE AR sko| vt
aich 19 HF oA 1,000 keald okddFH 2R 3.09
mgR o, 1~3AF 3.41 mg, 4~6A41F 2.84 mgct of
AF o) AL 75% 09k AF s olANHRE)
Ado] A& tiFAE2] vlEL 97.9%ch

3) oA HFAFTAANEFTH &S AENNET 49.7%, F
EAAET 49.3% 01, ofddH ol tidt 7 AFE
7159 A THT0) 38.9%2 7P BopoH, o gheo
2/ D FAFT 22.2%, SFT 12.7%, NG 7.4%,

GRT 7.1%, AT D HATE 7.1%, FRT 4.1%9) £
ol3ict. ofAdFHZl didt T/HT (p<0.001) L 2EAR)
T (0<0.05) 9 7|AEE 4~6A1TA FsHA E)
4) 19 Ft AW F oldulldZ2 0.19 mgHo 4~
6T (0.20 mg) o] olAuj o] 1~3A4F (0.16 mg) 9
ofAudFH T F5HA B3kt (p<0.05). 1¥ A A&
W Z AgolEld g ofdu A% 1.00 mgolgied, 1~
3AIF 1.19 mg, 4~64172 0.86 mg3ith
5) AH F ojddudEke AR Al (p <0.05, p<0.05),
g3l 28 2 Fgoleldul e (p <0.05, p <0.001),
% AdotEld 7 olAuEdsF (p<0.001), AF keP
Z olduld®E (p<0.001) E olyx] 2 &F3EA
A% (p<0.05, p<0.01), dFr3d o3 (p<0.05)
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g 2 F olduldF (p<0.001), A% kg &
H Z ofdulbdEF (p <0.001) 2 -8t o) ABBAE B
Rom, A% (p<0.05), A% (p<0.05), &2¥ F creati-
nine® 8% (p < 0.001) = F2)3 2] AAPAE B
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