A o A} & o o 8 8] 2] 21): 5262, 1997 (]
Korean J Community Nutrition 2(1) : 52~62, 1997

re
-1
g
Ao
O

A e EAG fFH
elel g okl of ey

e & 9 -F A =

A et 4 Eg et st

Zinc Status of Adult Female in the Taegu Region as Assessed by

Dietary Intake and Urinary Excretion

Hyun Mee Oh," Jin Sook Yoon

Department of Food and Nutrition, Keimyung University, Taegu, Korea

ABSTRACT

This study was intended to examine the zinc status of free-living adult women living in the
Taegu region. Zinc intake of 102 female subjects was measured by food record and food
frequency method for 3 consecutive days. Urinary zinc was assessed from urine samples
collected for twenty four hours. Average dietary zinc intake of adult female subjects using food
record was 5.9+ 1.8mg which was 49% of Korean RDA. When zinc intake was measured by
frequency method, it was 6.2+2.1mg. Thus, it appeared that zinc intake by frequency method
was higher than that by food record. Average urinary zinc excretion of 102 adult female
subjects was 0.28+0.16mg, which belonged to marginal zinc deficiency range. Fifty nine of
102 subjects showed marginal zinc deficiency as assessed by urinary zinc excretion.

If we compare the zinc status of adult female subjects by age group, zinc intake in the 50s was
significantly higher than any other age groups. However, there were no significant differences in
zinc status according to BMI group. Urinary zinc excretion level was not significantly different
among different age groups and BMI groups. Significant correlations were found between zinc
intake and energy, protein, carbohydrate and fat intake.

Based on dietary zinc intake and urinary zinc, we concluded that zinc status of adult female
living in the Taegu region is marginally deficient. (Korean J Community Nutrition 2(1) : 52~62,
1996)

KEY WORDS : urinary zinc - dietary zinc intake - marginal zinc deficiency - zinc status.
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Table 1. Working condition of atomic absorption spec-
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Wave length(nm) 2139
Fuel Acetylene
Lamp current(mA) 5
Delay time(sec) 2.0
Measurement time(sec) 2.0
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Background correction Off
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Table 2. Age distribution of subjects

Agel(years) N(=102) Percentage(%)
20-29 28 27.5
3039 23 225
40 - 49 20 19.6
50 64 31 30.4

Total 102 100




Table 3. Anthropometric characteristics of subjects

to

e
s

N
e

- 55

Variables 20 - 29yrs 30 - 39yrs 40 - 49yrs 50 - 64yrs Total
Height(cm) 158.0+3.10™ 158.0+ 3.59° 158.942.39° 153.8+3.80"* 156.9+3.88
Weight(kg) 48.3+3.73" 55.5+10.0" 59.9+591 59.8+6.54 55.7+8.28
BMItkg/m?) 19.3+1.66° 221+ 3.50 23.7 4233 25.2+2.78" 22.6+3.27

1) Mean+SD

*Values with different superscripts within the row are significantly different at p < 0.05
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Fig. 1. BMI distribution of subjects.

Table 4. Mean intake of nutrients by food record

off &3l

Atgtol 1029 3 611
HYn AA o] 10He.2 9.8%. et #E
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Table 4% food record& ]4gL
+AbeE Ao}
50~644 A8 Foll A °°]o} l e
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50~644 A%
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o Aol ke
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150200 A9

Variables 20 - 29yrs(n=28) 30~ 39yrs(n=23) 40 - 49yrs(n=20) 50 - 64yrs(n=31) Totalin=102)
Energy(kcal) 1539.1+353.0"™  1565.6+232.0° 1480.0+336.9° 1898.3+411.3"  1642.7:+382.4
Proteing) 56.2+ 16.8° 553+ 11.8" 558+ 14.5% 73.9+ 24.3° 613+ 19.8
Fat(g) 383+ 156" 278+ 979 257+ 7.46 358+ 16.2° 327+ 14.2
Carbohydrate(g) 2400+ 56.9° 269.6+ 42.2° 2516+ 66.4" 3179+ 73.1° 272.6+ 68.4
Vit A(ug RE) 114.9+£126.8 156.9+127.5" 119.9+119.7° 66.8+ 82.3' 110.7+125.8
Vit.B,(mg) 124 04° 13+ 0.6 1.1+ 05 1.7+ 06 1.3+ 06
Vit.B.(mg) 124+ 0.4° 1.2+ 05 1.0+ 0.3 1.5+ 06 13+ 05
Niacin(mg) 1114 5.1 128+ 2.7° 151+ 4.2% 169+ 9.6 140+ 6.7
Vit.C(mg) 70.1+ 55.7° 822+ 31.4° 89.2+ 493" 1208+ 64.7" 92.0+ 56.2
Zn{mg) 52+ 1.5 55+ 14 54+ 1.3° 6.8+ 22 59+ 1.8
Calmg) 426.6+£197.2" 396.8+156.2" 409.9+161.1° 547.54284.2" 453.3+220.5
P(mg) 776.64+242.7" 790.4+201.3" 763.3+193.4" 1019.1+£320.1° 850.8+273.1
Iron(mg) 108+ 3.9 164+ 29" 165+ 5.1 2224+ 5.8 16.7+ 6.3
Fiber(g) 48+ 2.3 56+ 12° 6.4+ 2.3 85+ 3.6 6.4+ 3.0
Ash(g) 16.4+ 4.8 6.4+ 49 19.9+ 148" 224+ 98 189+ 9.4
C:F:F 63:15:22 69:14:17 67:15:18 68:15:17 66:15:19
1) M2an+SD

*Values with different superscripts within the row are significantly different at p < 0.05
2)C: P: F=CHO : Protein : Fat
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Fig. 2. Nutrients intake of subjects compared to Korean
RDAs(6th).

N

Fig. 2o chidzte] ks 43 o2 4o A3 9|
wWata] # Al }"ﬂr/} B A% d8Y 83.5%9
A3 ¥ES B, 9 A9 102.1%, Hg
B, Ad9E 138.4%, HlEl B, 43 %2 109.8%,
Niacin A3 %2 108.6%. HElR C& 167.3%, TH&
75.5%, AR 123.1%2 A3 ¥]&S KAk

Food recorddl] 2J3F o} A3 && 5 9mge & e}
S ol AL a9l At FAR 63 MH F=EH
AN 12mge} vlwsle] 2w oF 49.1%9] 43 b
£l gl =R

Table 5= W59 O¥A 43 HE vERE Ao
ok ol e Al 2 AY A o
o& At YN 50~644 AEZoIM Felor
S AHHE B ole AEA Aol ekl

o

Table 5. Average daily protein intake by age
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AH#E 5.85mge 2 AFH 12mgH B w3l & o of
49%9 AH Hl&E B oL e - 1%
(1993)7F Bastad 491 49| ofd JHF 6.42mg
7t H]IL”G‘M & uje okt ‘5%% )SH FEoln o]
(1991)¢] && A& oz 2AEd 23Rl
8.35mg H]JLOM HA g 3] @ A3 ol

Nordstrom(1982)2 o}A-& thillg 213%q X”‘jé}?ﬂ
B e ddbolng 23 iAol Mt o
ofd HHAFE Frlete A3 Jehdvta sl %
AfellA ddAEe] d 9 o HHE oA
(1991)9] A72 79} vlws)] Hokd o) 3y H3e
k2t 1642+ 382kcal. 1565.91+464.2kcale] 1 v o]
AH = 247 61.3£119.8g, 55.3+£17.9g0. 24 A 9] H]
satich. Elvh ofd HA ] sleide 77t 5.89
mg# 8.35mgl 2 F AFoA & 2o} E Bt} oA

Ay A® T O

re

Hj&F X creatinine

Variables 20 - 29yrs 30~ 39yrs 40 - 49yrs 50 - 64yrs Total
Total(g) 56.24+16.8" 55.3+11.8" 55.8+14.5° 73.9:+24.3% 61.3+19.8
Animal(g) 244+14.7° 2144113 22.5+10.0° 29.8+19.3 25.0415.0
Plant(g) 31.8+ 7.8 33.9+ 5.3° 333+ 8.2° 441+13.7° 36.3+10.9
Animal : Plant 41:59 37 : 63 40 : 60 37 :63 39 : 61
1) Mean = 5D

*Values with different superscripts within the row are significantly different at p < 0.05

Table 6. Zn intake, urinary Zn excretion, percentage of urinary Zn excretion and Creatinine Height Index by age

Variables 20 -29yrs(n=28) 30-39yrs(n=23) 40-49yrs(n=20) 50 - 64yrs(n=31) Total(n=102)
Zn intake(mg) 5.28+ 1.58™ 5.59+ 1.42° 546+ 135 6.81+ 2.20" 585+ 1.82
Urinary Zn(mg) 0.30+ 0.15° 0.24+ 0.18" 0.29+ 0.13* 029+ 0.17° 0.28+ 0.16
Urinary Zn/Zn 6.69+ 4.55° 439+ 3.05" 562+ 2.60™ 442+ 225" 527+ 3.36
intake(%)
C.H.I(%) 108.4 +37.4° 113.2 +45.5° 1124 +41.5° 1213 +22.7° 1142 +36.4
Urinary Zn/Cr(mg/g)  0.32+ 0.22° 0.22+ 0.10" 0.29+ 0.13* 027+ 012" 0.28+ 0.15
1) Mean=+SD

*Values with different superscripts within the row are significantly different at p < 0.05

C. H. 1 : Creatinine Height Index Cr : Creatinine
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Table 7. Zn intake, urinary Zn excretion, percentage of urinary Zn excretion and creatinine height index by BMI

Variables Low weight(h=10) Normal(n=61) Overweight{n=25) Obese(n=6) Total(n=102)
Zn intake(mg) 6.15+ 1.87™ 573+ 1.72° 6.04+ 2.10° 579+ 1.86° 5.85% 1.82
Urinary Zn{mg) 025+ 0.17° 0.28+ 0.14° 0.30+ 0.20° 0.28+ 0.12° 0.28+ 0.16
Urinary Zn/Zn intake(%) 4,88+ 4.43° 549+ 3.56° 496+ 2.76° 5.06+ 191° 5.27+ 3.36
C.H.i(%) 87.0 +28.4* 1144 +38.7° 120.0 +31.9" 133.0 +£22.8" 1142 +36.4
Urinary Zn/Cr(mg/g) 0.33+ 0.30° 0.28+ 0.13° 0.26+ 0.13° 0.24+ 0.09° 0.28+ 0.15
1) M2an+5D

* *Values with different superscripts within the row are significantly different at p < 0.05

C.H.I : Creatinie Height Index Cr : Creatinine

& ol AH &G zAMA o] AMgate WAt Ajo], 2|9
el & el Aol For A okl AP &
ol 2 7ixstolgtn F2H}

W 2= olo] HjAd ke 23 o}l ooRiE| S Frlele

pus

o 5-8-3 x| Foln] AWl F o] wid o] e e o}
A 438 Ho 3= 583 xlgbn BRuEHAtH Baer,
[

King 1984 : King 1990). 53} A8 3 o] 4 &o)
0.3mg ©]3rY 7%+ marginal zinc deficiencyE ¥H4
gty B1 HS=H(Baer. King 1984) A} WldAE
o] ¥ F o}l widek(Table 6)2 0.28mg2E mar-
:ER T 2000 S A9)8la
5% ol widd#ke] marginal3dt AEE B
5(1993)0] F& A<l Hig of

H*ﬂoiﬁ4ﬁ— 2191 0.29mg@} vl & of
H]5xgh v ke Bich ofd M3l tigh AW F of

w8 (%) e B 5.21%%2 AT ot % 5.27%
JbAaMoR uidEE A& ¢ 5 3

Creatinine M4 && o] 83 C.H.I& 90%°1/3%4 73
+ 3744 creatinine B4 o] o] FolAm ¢le Aok
Hed Margaret 1984) 37 C.H.I7F 114.2% % ‘%E}
wrom g FA349] creatinine HlA-& HY& &
Azt Ay 2 AwEghe wellx 4Rl HH’S%:%
o At
2 50~644 AEH 2o 6.81mgl R

L FEE B ofd A# el gk AR 3
ofd Hﬂ*é%k(%)% 20t A felHo s w2 BlE
F&o] 50tielA] foA e R A vE

e ﬁﬂ of 9lo1A 50~644 ABZAA #
oz AlgE e FEA i 4
12 7 L%’ Tl A Aol 7t Yl%lar ”%*é o
%1 1 50~644 A SolA] o=
~644) A S o} “«ﬁaol #
AEA T Hie] e

ginal zinc deficiency®

7 Az

i

o

L

c

1o
o
o . R oo Fo

1o g 4= dw 1o v X
¥ o 2 oo
s o
o 2
&

o
it

o
o
il
Hir
=
i
Rusyas
R
PR
0
0y

| Fo s AbgHT)

AW & oled v ey CHIE 9EERE G939
Aol E Holz] gsht} A 2 olAdF creatinine®] ¥
&(Zn/Cr)& F7 0.28mgs Hgon AxkH=E 200
o} 30dol A -2l AQ] Aol & BT

Table 7ol obd AAZFH} 49
Mol Ozt wld@ wlg CHI ofd widigy
creatinine vj4 &l tig H-&(Zn/Cr)S AILEZ
A Hokt) ol HFI AW F ofdd widE HH
ko] thgh wiAd 2k B8 (%), urinary Zn/Cre A8
Z fog Aol Z Koz kAT C H.1xE HA|Fwol
Al e r wA Jeibt AAETe CHIe

F ojel wpa,

14
*

12

10 i . .
= >
g 81 c. hd . .
E . IR
L6 to 0.‘.0.‘°3o:s L I
z §e e Y ¢
£ 4t “®, LIS LI

% ot 3

c Y °
N,

O 1 1 1 i

0] 10 20 30 40 50 60 70
Age
Fig. 3. Distribution of zinc intake.
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Table 8. Dietary zinc sources of subjects

22 Jepdon 1 tge ¥ 4Hur] A,
B % AT 4 Hel, 872E §9 &0l =&
o2 A F3 vlwel] ofd Figo] ded] ¥& 78 o}
A S AFAT 2AF A3 4] ofd FHeRA Fo
% & she 2w vehEth S5 59 8
= oldE BEA 2Fd 5o A& oo w8 &5

]
=
) A £ e 253 Fes
| ob v

40

o] AF = 200l & =1
ghdol & A, 9z}, 1 z2] AFH el 3lelAM e 20tH

Variables(mg) 20 29yrs(n: 5) 30 - 39yrs(n=19) 40 - 49yrs(n=17) Totalin=41)
Oyster 15.9 +24.9™* 283 +12.0° 33.3 +14.4° 26.3 +£18.5”
Rice 26.2 + 6.29° 264 +852° 23.8 +£10.8° 254 +£8.80
Beef S121 £11.2° 214 £19.7° 18.0 £14.7° 17.5 £16.1
Pork 119 £11.0° 114 &£ 9.9° 8.30+ 9.54° 10.5 £10.0
Bean curd 8.92+ 6.82° 12.5 £10.6 939+ 9.17° 104 + 9.14
Milk 942+ 6.75° 106 = 7.70° 6.46+ 6.79° 8.82+ 7.22
Egg 726+ 6.12° 7.80+ 7.52° 282+ 247" 592+ 6.12
Ham & sausage 104 + 9.65° 3.55+ 3.74" 3.20+ 7.18" 546x 7.62
Barley 495+ 9.80° 391+ 8.88° 7.33+11.9° 5.39+10.1
Yoghurt 458+ 4.25° 6.54+ 5.60° 4.04+ 5.09° 511+ 5.09
Hamburger 833+ 6.61° 317+ 3.75 076+ 1.30 3.88+ 5.22
Chicken 4.05+ 3.26 340+ 2.74° 392+ 5.44° 376+ 3.94
Crab 1.50+ 2.10° 3.86+ 1.68° 3.49+ 1.58° 3.04+ 2.02
lce cream 6.01+ 9.09" 2,63+ 4.03" 0.78+ 0.63" 297+ 574
Tuyna 248+ 1.74" 425+ 6.61° 1.38+ 1.62° 275+ 432
Spinach 1.61x 2.27° 329+ 4.17° 207+ 1.18° 238+ 292
Mackerel 0.86+ 0.29° 244+ 297° 247+ 1.71° 226+ 232
Intestines 0.72+ 2.02° 3.04+ 2.76° 261+ 323" 222+ 2.87
Potato 2.55+ 2.29° 1.54+ 1.77° 191+ 1.77¢ 1.96+ 1.94
Peanuts 0.89:+ 0.27° 2.53+ 599 0.77+ 0.85° 145+ 3.69
Cod 040+ 013" 1.86+ 2.29° 096+ 1.42° 1.30+ 1.85
Squid 0.73£ 0.62° 1.524 2.65° 0.85+ 0.68" 106+ 1.69
Beans 0.41+ 0.68" 1.07+ 1.78" 0.98+ 1.40° 085+ 1.41
Pizza 1.58+ 1.19° 0.66+ 0.38" 0.40+ 043" 0.84+ 0.86
Ham & cheese sandwich 0.90+ 0.86 1.03+ 1.26° 0.33+ 0.90° 0.76x 1.07
Eel 0.13+ 0.29° 1.02x 3.67° 0.55+ 1.26" 0.71+ 2.58
Hotbar 0.56+ 0.53* 0.98+ 1.44° 0.10+ 0.23" 0.57+ 099
Shrimp C.27+ 0.29" 029+ 013" 0.28+ 0.22° 0.28+ 0.21
Cheese 031+ 0.27° 0.13+ 0.19° 0.09+ 0.19" 0.17% 0.23
Mean+SD 540+ 2.57° 6.85+ 2.13° 579+ 192 6.24+ 213
1) Mean+SD  2) (mg/month)  3) (mg/day)

*Values with different superscripts within the row are significantly different at p < 0.05
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Fig. 5. Zinc sources of food intake by food frequency
method.
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Table 9. Comparison of zinc intake by food frequency method by age

Variables(mg) 20 - 29yrs(n=>5) 30 - 39yrsin=19) 40 - 49yrs(n=17) Total(n=41)
Cereal & grains 1.80+0.54™* 1.50+0.33" 1.374+0.16" 1.55+0.40
Meat & poultry 1.57+0.89° 1.71£0.99° 1.51+1.13° 1.60+£1.00
Fish & seafoods 1.27+1.02° 1.74+0.72° 1.74+0.67° 1.68+0.73
Egg & dairy products 1.10+£0.69* 1.10+0.65° 0.56+0.40 0.9240.63
Legumes 0.40x0.27° 0.61+0.44° 0.41+£0.36" 0.48+0.38
Frui: & vegetables 0.06+0.09* 0.13+0.16 0.08+0.04° 0.09+0.11
Total 5.40+2.57° 6.85+2.13" 579£1.92 624213

1) Mean £SD

*Values with different superscripts within the row are significantly different at p < 0.05

Table 10. Comparison of zinc intake by food frequency method by BMI

Normal(n=29) Overweight(n=8)

Variables(mg) Low weightin=3)
Cereal & grains 1.75+0.56"*
Meat & poultry 1.91+1.11°
Fish & seafoods 1.53+0.13°
Fpg & dairy products 1.06+0.61"
Legumes 0.43+0.37"
Fruit & vegetables , 0.08+0.13"

Total 6.09+2.26"

1.55+0.41° 1.38+£0.12°
1.57+0.99° 1.61-+1.08°
1.61+0.65° 2.01-+1.11°
0.93+0.64" 0.73+0.69°
0.52+0.40" 0.33+0.25°
0.09+0.12" 0.08:+0.04
6.30+2.06" 6.19+2.71°

1) Mean+SD

*Va.ues with different superscripts within the row are significantly different at p < 0.05
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Table 11. Average daily Zn intake by food record and food frequency method by age

Variables 20 - 29yrs 30 - 39yrs 40 — 49yrs 50— 64yrs Total
Food record(mg) 5.28+1.58"™ 5.59+1.42° 5.46+1.35° 6.811+2.20™ 5.85+1.82
(n=28) (n=23) {(n=20) (n=31) (n=102)
Frequency(mg) 5.40£2.57° 6.85+2.13" 5.79+1.92° - 6.24+2.13
(h=5) (n=19) (n=17) (n= 41)
1) Mean+SD

*Values with different superscripts within the row are significantly different at p < 0.05
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Table 12. Average daily Zn intake by food record and food frequency method by BMI
Variables ) Low weight Normal Overweight

Food record(mg) 6.15+1.87M(n=10)

Frequency(mg) 6.09+2.26°(n=3)

5.73+1.72*%(n=61)
6.30+2.06"(n=29)

6.04 +2.10°(n=25)
6.19+2.71%(n=8)

1) Mean+SD

*Values with different superscrips within the row are significantly different at p < 0.05

Table 13. Correlation coefficients(r} of nutrients intake with Zn intake by age

Zn intake by food record

Variables
20 - 29yrs 30 - 39yrs 40 - 49yrs 50 - 64yrs Total
Energy 0.72%% 0.72%+ 0.72%%* 0.65* 0.72%%*
Protein 0.70%** 0.70%** 0.70%** 0.69*** 0.70%**
Animal protein 0.56%** 0.56%** 0.56%** 0.65** 0.56***
Plant protein 0.47** 0.47** 0.47** 0.14" 0.47**
Carbohydrates 0.59%** 0.59%** 0.59%** 0.41* 0.59%**
Fat 0.52%* 0,52 0.52%** 0.51% 0.52%**
p <005 *p< 001 **p <0001

NS : Not Significant
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Table 14. Correlation coefficients(r) of urinary Zn and Zn intake by food frequency method with Zn intake by age

Zn intake by food record

Variables
20 - 29yrs 30 - 39yrs 40 - 49yrs 50 - 64yrs Total
Urirary Zn 0.16™ 0.16™ 0.16™ 017%™ 0.21™
Urirary Zn/Cr 0.21% 0.21™ 0.21™ 0.20™ 0.16™
Urirary Zn/Zn intake -0.31* -0.31* 0.31* -0.33* 0.31*
Zn intake(frequency) 0.26™ 0.26" 0.26™ 0.14™ 0.26™

p < 0.05 NS : Not Significant

Table 15. Correlation coefficients(r) of Zn intake by food record, urinary Zn/Zn intake and urinary Zn/Cr with urinary Zn

excretion by age

Urinary Zn excretion

Variables
20 - 29yrs 30 - 39yrs 40 - 49yrs 50 - bdyrs Total
Zn intake(food record) 0.16™ 0.16™ 0.16™ 017% 0.16™
Urinary Zn/Zn intake 0.84%+ 0.84*** 0.84* 0.82%++ 0.84x*+
Urinary Zn/Cr 0.66%** 0.66%** 0.66*** 0.77%** 0.66***

*xn < 0.001 NS : Not Significant
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