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The Zinc Nutriture and Effect of Zinc Supplementation on
the Elderly Living in Ulsan

Mi Suk Jeong, Hye Kyung Kim'
Department of Food and Nutrition, University of Ulsan, Ulsan Korea

ABSTRACT

This study was intended to examine the zinc status and effect of zinc supplementation on
the zinc nutridonal status of the elderly living in the Ulsan area. The zinc intake of 207
subjects(male 97, female 110) was measured by a 24-hour dietary recall and food frequency
method. Biochemical analysis were conducted from blood and urine samplés to evaluate the
changes of zinc nutriture with zinc supplementation. The average dietary zinc intake of subjects
was 7.7 £2.8mg for male and 7.5+2.6mg for female, which were 51.3% and 62.3% of Korean
RDA respectively. The first source of zinc was cereal and grain(36%), and the second was eggs
and milk group(27%). After 8 weeks of zinc supplementation, the serum zinc content was
significantly increased(p <{0.01), although the serum copper content was not significantly decreased.
Serum HDL-cholesterol level was not significantly decreased with zinc supplementation. Serum
alkaline phosphatase (ALP) activity and urinary zinc excretion were significantly increased(p <0.
05). The urinary Zn/Cr was not significantly increased. It is suggested from the results that the
daily zinc supplementation can be effective to improve zinc nutriture. (Korean J Community

Nutrition 3(3) : 389~396, 1998)
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o] T2 J 549] Y4 AAY ¥k oh2} il
tirtel atdialel] Bodata o1 9] vleRl AL, 48
Z3, vZ7l% B 9%E A (Chen § 1975
Clare & 1980 : Keen & Gershwin 1990 : Parisi &
Vallee 1969). otde] ZH=d sPFXf-A 8], v)zh
HE, A3AQ, 34738 %F, 4%, AAL 19 v
o FF e 59 F¥o] vehdti(James 1982
Janet 1990 . Pories & 1967).

F ol olddo] IVt A8t e AF ¥t o}
Yzt GEAZA B-8o] F13tn e FAlolH, o4
A F(1990)8] AFelA Fd7]o 40.8%7} E-83tn
AL, Yol7t BE55E B8] Frlete AP
Rttt ddAle] ATHER-L Aol e g 24
o] ojFA Him B2 FUAE 4 it dukd e
2 AyzAHo] 75 oA FHE 3T 15~100mgelH .
oFe] A o 2 AMEE 3 Qle Fe S 100~300mgS-
2 A5 S FEE e 2ET gl E £ 8
om FAcEE oA g, g, ¥E, WAL, T
E ¥z, 7Y, A5E 55 Fol vehdt Ao
42 o/l v &S ZVMAA Tl dYs ¥
26 ES ASAIA AEAAAS] YRl H
don, Ag7ledide dEE F 4 drkn o
(Chandra 1984 : Fosmire 1990).

ol T, AR T FrAG HEMY, Aol dfi
ol Wt FFe| oldojel dRr Fooll JIgE &
£ 4 SleHeln] 7 % 1994 : Solomon & Jacob 1981).
ol FUHFL dREo] FEA 4Folnz 22}
zte] 7 AF9 Ak old F5EE v FanA
YA ofFo], Q15 B3] A A A FFo] B
< aFolAe 2 A Fo)& 835 Bt

Sz 2ol A 63} AFQA FFEFFl
ofddo] F7I2 MAHTA ofde] digt B4le] nxH
Ak, B o] viFAGF LA Y HAX ¢
FIRI0A AEE 5 e Aol g 2AARE o3
ulu] g AFefol] itk &F=5<le] ol AP Foll it AT
£ 29 A4RlY] A% diE 315 10mgeldte A4 st

de Aoz Vet 19 F3EA 15mee] Bol
Z3 el e Ao 2 BAH(F4Y 1989 9hA
- %3] 1993 1 - FFA 1990 &0 - &
2 1997).
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3o olde] e Hrsr] sl Y43
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3t ol BZA|e] H-go] o}dde] P E HAA
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2 19 65mge] ZnSOE R3] 84 ofdgtady
alkaline phosphatase 4%, HDL-cholesterol &
Y FelgEe) WsE F

Y R SH

1. ZATY & A

AWl ATt e 60Molde =91 2079
(&2 974, 942 110%8)2 HEez sided z 74
B FRolv A=23 gle ez Ay 4
A duzAE B8 3 - Hesin, ARl &
dd 539 FAMIol 1997d 5~7dq 2 /43T
AR Yoz AP on, 2APZIEES A
S4< AT AserA 4P AsAE T} 2AL
¥ 4180] 19973 THAA 8¥7IA] 8F FRL 32| A
H gl 22 AF st AT

2. 4O ZA R FYL B2Y

=59 g AFHBHNE Hodahr] Astd 244
b BEE ol8slo] ShF 379} Moz AT 4
& 7158 =189 FFl dE FAe v
A3l 2R27] o o FAGS FASA AL 715
St HeldAZFE BRE AR st 21
€ AP HARISA diE Fe ARt Foll A 7
AHQ FHE WA A £HE A EFEY BE5FS
AFFos B dxdFes CAN Z2ae
2zt goad B 19 AHFE AEsT

ofdst 1 o) P|FF (T, A, AFa)S Z2aY
o2 AEHA] ¢orng ol AENAIL £5H0 gl
FEVEH (FEYEATL 1996)9 +EE A E4E
#E Faste] AE3AT

3. ASHANETA

olde] FH4EL syl A AANEYES °]
&8t xS0 ol A% e HEFE JulzAt
2 B 4 4ETER F 1535 R A9 4
F AHNEE DY Hed(4), 2) AF He
(5 38 o|4: 23). 3) 7HE HewHF 1~28 © 13),
4) A3 HA] Geth0d)2 U] &4 3582 A5
3} AT = AFEZ 19 1384 FHEH e



otAgF] whet 35F 22 Wrol 2mg o3l 33,
1~1.9mgel¥ 24, 1mg W9 o) 1- & o] HFW
Ao ol AT FHTE Foto] AN HAHF(Zn in-
dex) 2 A3

4. Bo%H BN

NI RF

Aol A A F 5 WEE /A2 YA gn
A7 17 =9 208 & A3l ddAE 1094
202 o] BE3E gRyez EFIgen o
BAEL Alo] olr o &3] B2A |t
Zt T2 A HALE AFHEA A@AL A Fs)
€ BEAE dWAEN BRI . Hyaol
Ae 2AEFHAE 60mgd ZnS0O., 65mg(30mg Zn
RFALIY ), dE2Tt e 2AEIHE 60mgS
AALF ol Y 4 g A2t B83leE St
ZAEAHE-S MYF ol f2e d¥H o R 29 E]
EA B&3he HAo|BE Fafo] gle £F22 F
Faen, BE7]7He 19973 7¥ 445 8¥ 28Y
712 & 85 7ol ZA AABIA

2) EAL AN BY

dd AR e old FF A, FE F 45, THF F8F,
38o] A FEAEHE AT FEloA 23 AelA
114 Alolell &)} (heparin) & H2l® stainless
steel FAZIEZ AWdE 5mlE AFsAc) 4L 4L
< AL &7 W1 608 SR WAe Fo
3000rpmolA 15%-2F 418§ F 2uiz Je5dg
vgoz A& £eldl tubed Fol XY 7R
-20Te YEETAY.

a8 e doz AR Ak 8714 old FF
AT FTF F 459 850 23S F£HQR BHE
H7tA] -20CA YEEAEHAT.

YEmo] Bag Y3 A AEL A WA}
o EAZ F ARSI L 8] W] AA
AP (AFE T 19D 93 ¥ 1mls} goleF
dmlE Y3 F £ F AAFFEBA (FAAS, S
himadzu AA-680/GV-5) °|&3tict. 84 ALPe
kind-king®¥ & ©l&3% Kit(cHHAIeHE A3l 500
nmold FFEE S8l K-ARHE AllEdn. 8
3 HDL-2d 28185254 & E4YE o] 83 Kit(o}
AHAeh & o] g3l 500nmeild $3=E 23t
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& Fo| ofdnt ] v e 3] sl oW
2 H45A] ¥a YAFFEFAZ 2HsHY 8
Fol WidEE creatinine2 Jaffedt-3-2 o]&3% kit
(oRHAI )& Al83l] 520nmolM $EEE 2331
Alksrgt.

5. RaNs ¥ 2Y

F8 & A8 4% H+= spss/pe’ pack-
age program= °]-&3l BA AYsigeon 7zt Hql
< Ha FEUAE FET FAD B Zole t-
test?t one-way ANOVAE AH83819 1, B 1§89
HZ 7)2te) ©}& 8] & paired t-test® AS3G T}

At Q0

1. ZNQY A Aty £

ZAPRGAe] ARBEEE 60~87A0I1N 2 FFAH
2 743+101M1083F 73.2+11.24], o4} 749498
AR Jehdth dAES] AAAEX]= Table 10
A vhe} ok B 033 AF-L FRhwele] 165.
4+7 2cm, 59.71£9.6kgol ., oAb gle] 152247,
2cm, 51.0£8.6kge.2 et A 55 ol &
3l H|2EE (obesity rate)E AN A} dainglo]
1.6+13.3%. dxlxgle] 11.7+385%F Jeldlo] o
Ahelo] Fbeglel vl8) fejdoz vRtEst &5k
Hp<0.05). B HAAFXFBMDEe Aol
21.842.9, daeQlo] 22 1+3 82 FHA ¥ 20~
250 %38l a2y vwxe] 9lelA 10% °l S
T3 F, 20% o)/d-& viglolgtm & wj(o]F+ 1992)
Wbl 25.7%, ARl 42.7%7F HAF T
veto g wAEden BMIGIA = A St vivk
o2 ZHFEE 26 o)/do] EAtxle] 10.3%, AAAx
9] 13.6%E VERY F 71X HbHe) vk HlolA

Table 1. Anthropometric characteristics of subjects

Male(N=97) Female(N=110) Total(N=207)

Agelyrs) 73.2+11.2° 749+ 98 74311041

Height(cm) 1654x 7.2 1522+ 7.2 1534+ 938

Weighttkg) 59.7+ 9.6 51.0x+ 8.6 55.1+10.1

Obesity rate(%) 1.6+13.3* 11.7+38.5 6.9+299

BMI(kg/mZ) 218+ 29 221+ 3.8 219+ 34
a ' MeanxSD

*Significantly different among gender group(p <0.05) by
t-test.
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Table 2. Average daily calorie and nutrient intakes by age and sex

Male(N=97) Female(N=110) Total(N=207)
Intake % RDA Intake % RDA Intake % RDA

Energy(kcal) 16794340 88.4 15274326 92.4 1598+340 91.3
Carbohydrate(g) 3171603 292+57.4 303+£583

Protein(g) 49.5+13.1 70.7 44.5+15.1 74.2 469+144 72.2
Fat(g) 23.8+£17.1 20.1£12.6 209+15.0

Vitamin A(R.E.) 1961150 279 191+165 27.3 196+ 164 28.0
Vitamin B1(mg) 0.89+0.3 89.2 0.81+0.2 80.9 0.85+0.2 85.0
Vitamin B2{(mg) 0.83+0.3 69.4 0.75+0.4 50.1 0.80+0.3 66.7
Vitamin C(mg) 46.0+26.6 83.7 44.24+26.7 80.4 45.1+25.6 82.0
Calcium(mg) 297+167 42.4 304+178 43.4 301£173 420
fron(mg) 795+2.7 66.3 7.74+£3.2 64.5 7.80x3.0 65.0
Niacin(mg) 1.8+4.2 90.5 9.88+3.5 76.0 10.8+£3.4 83.1
Zinc(mg) 7.70+2.8 51.3 74826 62.3 7.69+2.7 57.0
Copper(ug!) 989+278 1016277 10681279
Phosphorus(mg) 715+218 6821251 6981255
Carbohydrate(% kcal) 76 77 77

Protein(% kcal) 12 1 1

Fat(% kcal) 12 12 12

% 3 male
100 female

380
' 60
I 40
'zo

Protein

ron  Calcium Vit Vit A

Fig. 1. Nutrient intake of subjects compared to Korean
RDA.
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2. 92 HNT

ZAPAES] B 19 F%4L HHATE 4T
APl Q3A SHF Aet A5 FFRARFS
vl HE8S ¥ ©E AolE Table 29 Fig.
19 AAsteh. dF3 vigRl CE A9 dri
Gl dFEHe] ddHn sick AgL v wst
o 71 BEG AHES B Jdre g AR ¢
ARl WA 27.9%, AxR1E 27.3% 2 e}
WA 3 o] T olde o8 ekt 3o
YEF2e AU P wEe d -9 4 276012
12, 77: 11 : 122 AR &R 65: 15 20(2531E :

Sl ZEh ] vlE] FY 25 estE ) gl
E%3 A v g2yt

B old HAF(zine intake)S FApegle] 7.7
mg(51.3%), A=pcRle] 7.5mg(62.3%) 2 AR}
A et o] % 532 5(1993)0] RuF 8,
Bmgiohe W1 289 - £34(1997)0] Eng 5.
ImgRrhe 2 Ao eyt ofde FEd
gl F4go] dERlonz FBA oA AZ4FH)
Wi A dilldn ZFIRE olAdFE E de
A vg] F2 F5EE8 Jeld Aoz et
ZARN A QA dUda F ol AgRe S
b Aol A# 71 Yot ol FdElol JEE 1)
2 Aoz Alrdr}

EG ojdd} APAE-S Fkn gelA Feig A
F2 9 42 0.9mg, 1.02mge 2 e} Butler
& Daniel(1973)°] ¥4 19 2.0~5.0mgell Bl ws)
2 oo ¥4 28 Ao Y AEH - HLA
(1996)9] A9} vlma) 2 o 31 24z} 147mg, 0.
9%Bmgo.2 ¥|&3 AW Byt

3. 091 FUN B HANE
2R ol HAZ 718 3 HF2L
2AV7) 98 2 HEREZ F 15709 4ol Aa
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Fig. 2. Deitary zinc sources of subjects{%).

Table 3. Distribution of subjects by zinc index

Zinc index
<40 40- 60 >60  p-value
(N=49) (N=130) (N=28)

Zinc intake 73.9%+6.3° 741+69 747158 NS

a : Mean+SD

© ¥ &2 Fig. 28} 2t} olAFQgHFoz Y 2F
72 77 35.6%. 31.0%=2 dFEES A3
5ol dF9 RAIFLR 23.4%. 26.8% = Jehydt},
ofd FfrEe] B F€o] B R )9
SF/(d Ao AFH7 E - W BReA vA Ye}
YA Fogo) A Aoz Aadrt $vete] F
2o] 7 Yo} HAolnz A3l Helg M she v
o] g A FH 2 Aoz Jeigr)

ol FU4Fe AFWEY 2§ old M3 A
(zinc index)© BT 48.5% (20~807) 2.8 JelyiT)
o] A& Q1Y AEF oA HHHE SHr]= olH
AT AR FRAR] Aol € Hopeh= dle #-835
o g F Ut old AHAFe met 2AERE
A o2 o] 4] ol HHFe viwd ATE
B fog Aoy IR old AHASFIT &5
£ old AT ¥ 322 Yt Table 3).

4. Y9N 24

1) 8% o1 &g

A ojdg F} Fove AU A AE 74~130
pg/dl, A9 dzl= 76~110pg/d1e 2 A7 o=}l
vlg] E3 JYolrt ¥&45% e Axoa FokBl-
ack & 1988). 3ol old gl g By slhe=rl
Qubx o 2 go] Algshe A Folv AR g A
o] oz 42 A JH(Baer & King 1984).

oldg FFEN7 A A oA A4S dlRTA

84.1pg/dl, BEFo] 85 1pg/dl=A] 2EZre f9J3h
Aol IATHFig, 3). o} B3 F B3 TolA Y
olddo] W3] Z7Hp<0.0)3Hk7} 8% F ThA] ZHa
Aoy 2rlurhe £ $28 Yehhglon 434
£ g2l fol g 2ol 8 BArHp<0.05).

tZ2FoA 430 A thh ZFadtg oyl 83 ok
A Z7HE AL AWlA ol 44 WEole} AlR
o o] Hopper 5(1980)¢] 917 Az}l Y aaTh.

T 3E] wolo] FAPE] Sahe RoE Uehto
U 2239} B3FolA 70pg/dIo]FHe) 9lo) )z} 193
7 97 0 2 JERgAI T ARIL Holx] @9k ole
old J37t AdtA ¥2EA) ghn ga HEH 79
£ AU old g4 AAY dgeoz s AREA
& Holx] eFerhe A7} Q3 (Janet 1990),

2) 9% 99 g7

Hy Tel9 Y Fer 64-156pg/dlE WL B
2 ¢eiA gith(Zeman 1991). o}AE H$3l7] Ao
83 Felse 72.9g/d], 78.45ug/dl2 BEE73 o
23] {23 Aol I Fig. 4). 3710 F
ote] A 78] EE B REFo| g zoA &
o)% Zpo] & Ho|A] YA BEFeolA o 743}
At

Davis & Mertz(1987)<l 2|3}H tiae] o}d B
< intestinal metallothionein@4d& f =814 H1
7718 intestinal metallothionein& o}RBTH= 7
27} o] 23 318 7R3 gv] w &) o}Ahald)
F27}1 Q=] F5HE Yol Haso] F FelE
ot Yolzitkn Endige) B AFolMe ol B3
o] 65mg(ZnS0,) 2 B Yo|B2 BEFaA B3
712 B3t Ko7 Aol fAAT FREFFI S
ol YA FejgFo] tha 7HAE Ao AlRHET
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Fig. 3. Serum zinc level.
CG : Control group, SG : Supplementation group, a)
b) Significantly different within group at p<0.01 by
paired t-test, A)B) Significantly different from pla-
cebo group at p<0.01 by t-test

Fig. 5. Serum HDL-C level.
CG : Control group, SG : Supplementation group, a)
b) Significantly different within group at p<0.01 by
paired t-test, A)B) Significantly different from pla-
cebo group at p<0.01 by t-test
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Fig. 4. Serum copper level.
CG : Control group, SG : Supplementation group, a)
b) Significantly different within group at p<0.01 by
paired ttest, A)B) Significantly different from pla-
cebo group at p<0.01 by t-test

A ZFMEe F OF BF 97 €4 7 §
o] A £ 1, 60ug/dIvite] thzTellA
1922 Yepsovt AR HojA] edstrt

3) 8% HOL-BY2~HE 5

¥3 HDL-Z¥ 2B FAds:se Addre
30~65mg/dl, 491 Ae] A4S 35~80mg/dIZ WA
o Hl& =7} ohd E:9ke) ol S FFI] A9 ¥
A HDLZH2HE F=+ d=F 37.6mg/dl, &
T 39.0mg/dle 22X 5 2§ Felg Alole 9N
%H(Fig. 5). B5TolA 4ol ofzte] ZH4ag BTk
7} 8FallA ThA F7klA o B3 7|7 Fetel £
& alols HolA] &3dr).

B Aol M & Hopper 5(1980)2] ARA A123
ol F 160mgHthe B4 2 o)Azt HDL-Z3
2H & T2t 47 folsiAl AT soptke A

Fig. 6. Serum ALP activity.
CG : Control group, SG : Supplementation group, a)
b) Significantly different within group at p<0.01 by
paired t-test, A)B) Significantly different from pla-
cebo group at p<0.01 by t-test

o} AR|eh= Aoz VEREA| T 80l ThA] 7t
A g2 dFAE(EFE - H8% 1996 Black %
1988 : Hopper 5 1980 ; Turnitund 1988)¢] d+2
Tol|A] olde] FFo] A HDL-ZHAHE =9
FAE 79 dERAEY AP EE Y = U
= Buge ot vE 23 By

4) @7 ALP(alkaline phosphatase) Bd &

ALPEY =] A9 499 3% 3~13K-A=
ol7l ojd5E =2 Aer odole 15~30 K-A
2 144 o) AR = A 15~28) A=z deA QL
tH(Christine 5 1988 : Zeman 1991). ¥3 ALPEA
T oldE 353 metalloenzymel 2 o}do} B
HA ALPEAEE 718t Eastn gler(Kas-
arskis & Schuna 1980), £ Ad¥M% 277 2
FToAA BE7I7 5 Fol @ 2ol %, 8FA



Table 4. Changes of urinary Zn and urinary Zn/Cr by zinc
supplementation

CGIN=10) SG(N=10)
. Oweek  033+02  025%02”
Urinary Zn dweek 040403  0.66+0.6"
(mg/d) a)
Bweek  0.39+0.2 047+04
. Oweek  0.2840.1  0.16%0.1
Urinary Zo/Cr 4 eek 030401 0394023
(mg/g)
8week  029+0.1  0.30%0.2

CG : Control group

SG : Supplementation group

a)b) Significantly different within group at p<0.01 by
paired t-test

A2 M AHE Ho e - 1F8(1993)9)
ATolN 27 F F7ishe Ao} YA THFig. 6).

5) A% F o101 oM F

AW Fo] ol wjdFge FgHe=z 1Y 0.3~0.6
mg FEZ 0.3mg "IV 7Z$ ofd AYPo) dgEch
3 2eiA 2tk (Black 5 1988). EETolM oA &
FH| 0.25mg2.2 FH9E Yol oldZAYo] o
AR o oldol FFE F 45N A Frteict
(p<0.05) 8FH zAasi), dR2n BeFiied B
%713t E R tele gl tH(Table 4).

FEAFG vas) 29 28] - 34191 H 53
Z+ 5(1993)9] AFolM Eug 19 0.28mg, 0.29mg
7} b3 AAE B old S FFE F Black ¥
(1988)9] AT¢} H|&3tAl FF7IZ B ol wjdF
o] F7ksh= A} vl%e A3 JehiUT)

A% Fo wjd=e ZoleElde HAHAE 4
gl 49 1.0~2.0g/24hr. A9 =g BE 0.8~
1.8g/24hr2 42iA gith(Zeman 1991). o} 35 A
o) 223} BEPAA 1.062/24hr, 1.35g/24hrE 3
B9l &3l B4AEQ ZeolEld wid g 3o Q)
= o2 2oItiTable 4).

& F9| Zn/Crvle F34 dizrolA 0.28mg/
g HEFM 0.16mg/ge e ol vs] wetout
BEI7 B¢ F 15 EFA AL opx|t

7khe Aoz vehyct

2% o B2

2 d7e WA Gl AFshe 60410184 =< 207
<

HE e JWIH, AFEH. ok AHH Z

Auls - 2]#H7 - 395

FUHES Yolhn, Y3y Yoz ol 1Y
ZnS0, 65mg(30mg Zn)-& 8F7 T ¥ A oA
o] Wistel oo g W T HDL-24
2HEFE, ALP 4% 9 AW F9| ofdujd
o g F3E nXeA] golrdr}.

ATZEIE 2ot g 2

1) €% v Rl el FU2rt ARl )
@3lgleon, dFgdulel oy gEtE g
kel ¥l 77:11: 1222 E& @43ET we
Ae] vl &8 BATt olANHFL Fxke A 7.70
mgl2 AR 51.3%& A s, A 7.48mg
22 62.3%°) AP, FEEcre G- Y B
F 37 2 AR 35.2%, 31.6%2 B H&S x4
gt olAPAAFE BT 4858 (20~66)22
Eton), Javt 2345 ofde] dHPo] folye
oA A YERtA AQ1zte] Al HE &
F Sl%idt. _

2) A=ty § Z3 834 oldgere 2 Ade
iz B3fo] 242 841, 85.1pg/dle g 1E3te)
zolE FAoY 474 HEFoM 106.7g/dloE F
gt 718 RYn(p<0.01) N2THE {28 o
& e (p<0.05). 84 FEgFe 150 2
% 712 |olF Aol o BEFHA 83
68.67pg/dle = Zradhe AT B €3 HDL-
cholesterol & 1§} BE7|7E @2 foft zjole
Aoy BEFM 474 37.89g/dleE 72
o 83 ALPEA == 93 Aol & gloy BEFd
A 85FA 1.5TK-AR F7Fhe 2%S BYg. 48 5
o] oA FE BEZA 454 0.66mgeE R
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