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The Study of Zinc Nutritional Status of Pregnant Women Visiting
in Public Health Centers in Ulsan

Yu, Kyeong Hee'
Department of Hotel Culinary Arts, Ulsan Coliege, Ulsan 682-090, Korea

ABSTRACT

The study was designed to assess the zinc nutritional status by gestational age of pregnant women visiting in public health centers
in Ulsan. The subjects were divided into 3 trimester by last menstrual period(LMP). Interview for dietary zinc intake and general
characteristics of each subject was given and biochemical analysis of blood and urine was performed. Serum zinc concentration and
urinary zinc excretion were analyzed by Flame Aromic Absorption Spectrophotometer, and alkaline phosphatase (ALP) activity was
analyzed by Bowers & McComb's method with Schimadzu automatic analyser. Also urinary creatinine was analyzed by Hawk's
method. Mean intake of zinc was 6.61 + 1.57mg and did not meet the RDA(44.1% of RDA} for pregnant women by gestational
age. Zn intake of 3rd trimester was significantly increased but dietary zinc was almost supplied with cereal and grain(47.30%) which
were reported with low zinc availability due to phytate. Mean concentration of serum Zn in 1st trimester was 86.4 + 10.8ug/dl,
was 72.4 + 10.3ug/dl in 2nd trimester and 65.1 £ 10.8pg/dl in 3rd trimester and was declined significantly by gestadonal age
during pregnancy. It was concluded that a decline in serum Zn by gestionat age was not influenced by amount of Zn intake.
However ALP activity and urinary zinc excretion increased significantly by gestational age. Zinc nutritional status of pregnant
women was not confirmed yet due to the physiological changes during pregnancy. However, the pregnant women may be in a
marginal zinc deficient status because of low amount of Zn intake and low bioavailability of Zn from dictary sources. (Korean J
Nutrition 33(8) : 848~ 856, 2000}
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Table 1. General characteristics of pregnant women by trimester

HEE ELEE 33(8): 848~836, 2000/851

. Trimester .
Variable All periods
1st (n = 36) Ind (p = 102) 3d(n=71)
Agefyr) 283 £ 31 278 29 276 £ 2.6 279 =29
Gestational age(wk) 97 + 2.0 197 + 24 338 + 28 194 + 76
Prepregnancy weight(kg) 526 + 87 537 =+ 85 53.5 + 8.1 534 + 84
Prepregnancy height(cm) 1589 =+ 3.3 1593 + 3.8 1595 = 39 1594 + 39
BMI 208 + 3.1 1.2 £ 33 210+ 27 211 £ 3.2
Weight increaseikg) 094 + 1.33 3.28 + 2,63 1003 + 3.02 518 £ 4.44

Values are Mean + SD. BM!: body mass index

Table 2. General characteristics of pregnant women

Variahle No. of subjects{%o)
Prior pregnancy 0.74 + 0.54 |
1st gravida 46(31.3)
2nd gravida 94(63.9)
3rd gravida 7( 4.8)
Spontaneous abortion 30(20.4)
1st time 27(18.4)
2nd time 320
Induced abortion 44(30.0)
Tst time 32(21.8)
2nd time 9 6.1)
3rd time 2( 1.4)
4th time 1 0.7)
Still births 4(2.7)
Morning sickness
None 16(10.9)
Mild 42(28.6)
Moderate 61(41.5)
Severe 22(15)
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Table 3. Dietary nutrient intakes and percentages of RDA of pregnant women by trimester

Nutrient ™ Trlr;:(siter 3 All periods P-value
Energytkcal) 17157 + 4940° 19369 <+ 338.6° 22162 =+ 369.6° 19885 =+ 417.2 0.0000
796 + 23.07 871 + 1509 944 + 1589 (88.2 + 17.6) {0.0002)
Proteini(g) 636 + 220 723 £ 160 793 + 730 + 199 0.0006
(848 + 2949 963 + 2149 (1058 + 29.29 974 + 26.5) (0.0006)
Animal(g) 293 + i3.4° 336 + 139" 375 + 183" 341 + 156 (.0223
Plant(g) 357 + 120 387 + g4° N8 + 82 392 + 92 0.0019
(% kcal) 1492 + 28 150 + 24 142 = 22 147 = 24 NS
Zn{mg) 606 = 194 6.57 +  1.46" 693 + 144" 661 + 1.57 0.0181
404 + 1300 438 = 97% 465 + 960 441 + 103 0.0181)
Values are Mean + SD. % RDA are in parenthesis
SAS general linear models procedure with Duncan multiple range test
Values in a row not sharing the same subscripts are significantly different at p < 0.05
Table 4. Zinc status indices by trimester during pregnancy
Index ™ Tr|2m:;ter d All periods P-value
Serum Zn{pg/d}) 86.4 + 10.8° 724 + 103" 65.1 + 108° 726 + 128 0.0000
Adjusted Zn(pg/dh 1358 + 19.9° 1087 + 168" 1005 + 18.2° 1110 £+ 2.7 0.0000
ALP(UA) 357 = 74 369 + 84 780 + 26.6° 506 £ 259 0.0000
Urinary Zn{mg/d) 0.27 + 0.13 026 £ 013 037 + 022° 0.30 £ 037 0.0000
Urinary creatinine(g/d) 083 + 0. 086 £ 0.1 089 = 019 087 £ 020 NS
Urinary Zn/creatinine(mg/g) 033 + 0.5 031 + 018 042 + 0325° 035 + 0.20 0.0016
Hematocrit(%) 361 + 29 331 + 26 348 + 35° 342 £+ 32 0.0000

Values are Mean + SD
SAS general linear models procedure with Duncan multiple range test
Values in a row not sharing the same subscripts are
ALP: alkaline phosphatase
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PAFe EF ofd T A B 726 + 12.8/dl2
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A3 27] YRR vlE s 24.7%9] FAE vebd
t}. ol Tuttle $70] B 1§ e} ulssigdor} o)
< g AEE g3Es A A5l €9 F9) ofd
%(Zn mass) g AL A5 dilo] A e &3
olgE Fvpsleng QA 14T Fo vehi:s g%
ol Fxo] Ay AT Tl i Az dgem
BOEh Ty £ d7eids 8 Sl g B
SHOE FHulEAEF o] f5td @ ofd FEE A
A3 249 old FE G4 AZIFE gAY et
Al 2 AT gAY ofd dkdelE g 3% 571
of W AalH 4oz Bl o]z $w gdale] kgl
e} obel Aol AL 4 Uvkw Azteirh Hunt ¢
AyollA = 20mee] ol HEZAE HE e dalfel 53
AE dHA F2 H3E 7] A old Fxg o)}
UARA g ol B EA Y2 53pg/dlelste) e HA o}
A FEE vehle gaf-e] 71 g2skgnt. B oot
4] Hunt o] AIAI8H= 53pg/d] ol8te] B2 =58 1}
Bhis a5 78 dHEH 94 27]dE ST glo
o Al Frlelis 3, Wl 11ge® oal Al uf
2 o} AP 9] do] Yeldrz &3}

oled 2]&A §49 ALP(alkaline phosphatase) 24
EE QA 276E 357 + T4U/LGen 94 Frle=
36.9 & 8.4U/L., L71olE 78.0 £ 26.6U/LZ Q14 A|7]4
= FoEA S8 o] A 849 FA WY E 20~
100 units/L* 92 nad of & A7 diibade] 27) €4
T B SAR 717kE- RFEIUT

22 8 ALP Z4ET ol 49 w49 f43 AR
2 oA gon®? ol BE Fo 54 AT FHE
old AFS IS AR AHRE Bamn bt
Hambidge %9 A7AAE o}d 8273 vinEs o
250 FH old FRe] Wil F9 3 Aeolr} gieyt
BT dalfda ALP €4=7t 24 Yeht vnEs
AAF-9] otsd ezt HAEA] FEGE Rasg)
ALP 1 unit®] Z45E 30CdA E(minute)® 712
lrmolg 7l-EaiAl7lE I9E Aodx 9o ™ a4 &
el A4 W7 20~ 100 units/LYS 22338 9 2 4
T At 27) SHEE GE SR e 2L
Park® Chyu™e| 34 49 A& thaoeg Wwd 5543
units/LEEE tto} 94 Zof At olde] Ho] 91
Aoz Jadr} 2eju A 7], LrIR AP wat
ALP 845 & o8t S8k 2leg el ¢alio
Aot ALP B %ol tigh si4E oA sh= 29 E 7t
At

HEREREGH

33(8) : 848~856, 2000/853

gy Fo] A ALP= 2404 Zals)e Qo) Eeh4
& & (heat-unstable ALP)#} ejglel A E-2]5= Do ¢
A% F(heat-stable ALP)2.2 o]0z Faj= Al
z71¢] JepA Bub AR AL F7181cs) Ab8o)d) E
o}zl Aoz umE 3 u}. " geh giukea Hely]
T ALP7E of9d 9|24 2200AE ¢eixz] g gl om®
ek WLl ghell A B-2lss ALPS tE o)A Rasbd
old AY A et o2 24K} g oJas v 3olg}
L o L

AL F 1Y o midae A 2719 0.27 £ 0.
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sulin H|7} ¥ago =i A8 31 o} Mo} 1
dhm BuEw e ® a2 2 A7 gal Al
R ARTA| o Thge] WElE E A EA] $ets) dEel
UAR Y A8E B8 ol vld Pt = ofd JUEAHE
HAstele A5 718ol el g

A F otd el AFEY A3 FAHS AA 3 FA
H7] 93 diadk daFel gA A7)E & o AE8kEe] o
Hiz JeERHRICHFig. 1).

4. 0191 YN MENY YIY

olel Fapyel AES Dol AW ASE BAY A
A% WA ol $EE ALP R459 £} Aug tehy
Aow(r=-034 p<000D), 4wl ol wluTe
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ALP B4xel e)iba(r =020, p <0.0D& BET
(Table 5).

opaAtE] A ES} YA Ay B47he) AARAE
Pearson A% Al ol8éle] A ngtch(Table 6). &
3 ol e A Ale gt {34 HaAshke B4

{ug/dl) 95
4 80

65

Serum Zn 110 ﬁ
50

W
1 1 L 1 1 |

Db-12 13-17 18-22 23-27 28-32

33-~-39
Week

(mg/d) 0.5
0.3
0.1

Urinary Zn 0.7 ﬁ

06-12 13-17 18-22 23-27 28-32 33-39
Week

ALPU/LY 110 .
- 80 ﬁ M
50 )
20 1 L 1 1 ! J
06-12 ¥3-17 18-22 23-27 28-32 33-139
Week
Adjusted 170
Znlug/dly  13p IE ;\}—H\}——{
90
i) 1 1 1 1 1 )

06—-12 13-17 18-22 23-27 28-32 33-39
Week

Fig. 1. Concentrations of zinc status indices as means per discrete
week intervals during pregnancy.

Table 5. Correlation matrix between zinc status indices

2 Jehigies(r = -0.51, p<0.001) 41R9] AFe] F
7R £F folatA Z2dhs #Ar = -029, p <0.001}
2 By 2ME 53 ofdd w9l A7)(r=0.24,
p<0.001), YAE<) AF 4t Zl(r = 0.20, p <0.0D).
g4l A AF(r=0.24, p <0.001), BMIr=0.24, p <
0.001) 53 f2l g 4] dadE 5o Qivle] Aest
= 29 Ad(r= -0.16, p <0.05)& viEhfc} wgt
ALPE 94 Al717t A gl g} fo8tA 715 B9
od(r =0.74, p <0.001) AF S7 9= ¥ A4S
EhSITHr = 0.40, p < 0.001).

29 9

48

gaH9] ol JoRtelg Tetslrl ete] HrldolA
A RS 0T e JARE oz YL Ak
27} gk A3 JHE TAletn AskEd Baos 8
A ol ¥k, ALPEAE, 439 ol vlA %S zAsg
t} FALE AEE Al A7lel wdel 271(~135), F7]
(14~267), T7127F~)2 TH3ko] A7]d= old A%
AHE ket

QAR 19 A obd HFHFE 6.61mgl.E U
44 4% 4= AT 3T 50% BEr} o o] &Fo]

2 FHelM AFEAT. YA 27190 6.06 = 1.949mg,
Z7)o= 657 + 1.46mgelQRn 14 Lr]el= feistAl
=& 6.98 + 1.44mg2 AFH3}E Ao=Z Jehgen 94l
o) F&igof ulg} opAHFFL F7ksHe AR vehdot,
ol o) Asiata x| YAl A7EE F23 Aol E et

Serum Zn Urinary Zn ALP Urinary Zn/creatinine
Serum Zn 1.00
Urinary Zn -0.04 1.00
ALP —0.34%% 0.204 1.00
Urinary Zn/creatinine 0.05 0.89*** 0.15* 1.00
ALP: alkaline phosphatase
*: p < 0.05 #x: p < 0.01 =+ p < 0.001
Table 6. Pearson's comelation coefficient between zinc status indices and characteristics of subjects
Age Ge age Parity SA 1A MS Pwt BMI Wt gain
Serum Zn 0.01 — Q.51 -0.02 0.12 -0.00 -0.02 0.05 0.08 —0.29**
Urinary Zn -0.05 0.24‘*_" 0.02 -0.00 0.20** -0.16* 0.24%** 0.24%** 013
Lp -0.04 0.74*3“ -0.02 -0.09 0.09 -0.09 0.02 -0 0.40%**
Urinary Zn/creatinine 0.01 0.25** _ 0.00 -0.06 0.13 -0.12 0.10 0.10 0.12
*: p< 0.05 *x: p < 0.01 wxr p < 0.001

Ge age: gestational age, SA: spontanecus abortion, |1A: induced abortion
MS: morning sickness, Pwt: prepregnancy wei‘ght, BMI: body mass index
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