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Dietary Zinc Analysis and Changes of Zinc Nutriture with Zinc
Supplementation in Korean Adults

Park, Jean-Soon - Chyun, Jong-Hee
Department of Food and Nutrition, Inha University, Incheon, Korea

ABSTRACT

The purpose of this study was to analyse zinc intakes and effect of Zn(30 mg ZnSQ4/day) sup-
plementation on plasma zinc level, serum HDL-cholesterol and serum Alkaline Phosphatase
(AP) activity of Korean adults. The men consumed 8.52(+ 2.08) mg of zinc, and the women
consumed 64(£ 2.62) mg of zinc. Although protein intakes of subjects were enough, zinc intakes
and plasma zinc level were lower than normal values. The first source of zinc was cereal
and grain group, the second was meat. fish, egg and soybean group. Two food groups supplied
about 80% of zinc.

After two weeks of zinc supplementation, the zinc concentration in plasma was significantly
increased. The highest plasma zinc level was 78.80 ug/dl(men), 76.04 ug/dl{women) at 2 weeks
after zinc supplementation(p<(0.05). Serum HDI-cholesterol was significanily decreased by
zinc supplementation. The lowest serum HDL-cholesterol level was 39.29 mg/di(men), 44.84
mg/dl(women) at 4 weeks after zinc supplementation(p<{001). Serum AP activity was signifi-
cantly increased by zinc supplementation. The highest AP activity was 86.40 units/L(men),
67.93 units/L.(women) at 2 weeks after zinc supplementation(p<(0.05). It seems that the supple-
mentation of 30mg ZnSO./day can be beneficial for improving zinc nutriture. However it can
be negative factor on coronary heart disease because serum HDL-cholesterol was significantly
decreased(p<{0.01).

KEY WORDS ! zinc intakes * plasma zinc * HDL-cholesterol - alkaline phosphatase activity.
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HAZ o)F gt HFo BT S84 dF
HAX GEANEA ot ] B-go] guts} 5 Y=
ZH o)t} ol-e metalloenzymel® F=Z g
A mad gude FHse rddlH @
FEEH Ao Al B3l v Fdaolth
D old AGe wekdiAE 4_%A, 44 4L
op713t o} BEFOEN oE Yol TH
B2 Hooprt o} Yo s BdE Y 5 YL
W I FA7F F8iskA) o ey 48,
dFHog T3 ofd AW A9 AHFH, AL
AF 4, 73 v g2 FF 24, hypogonadism, he-
patosplenomegaly, Alkaline Phosphatase(AP) &4
%9 Z+4, Angiotensin Converting Enzyme(ACE)
A% A ol dehvtz g ofd =9
HeE|Flete) ofd FZrF w-go] Hiwke] Wgle]
om0 A%F AAA 1Y otd FF
Fg Simpgoz ZAAHA 8T JHAIFHE o
old WEF G old TR Aol et 5 g
Az P 443 @do] Vet HAaHUG.

dutH o 2 AU xHo] 75 ofd AF e 14
15~100mgel®, fejatzon EAHL deoyd
UE FE& 100~-300mgB =24 TE, $173d T3,
7718%, 28 AR FAS 1AW, i)
9§t o e HHAE =g Hoht Aojole
HEAZA g g9 Hg o= BF o
D73 v §9 7+4, LDL/HDL cholesterol ¥ & 1) 2]
27t Q3 ABTA A8 YA HA% B,
Cu, Zn-Superoxide dismutase(ESOD) ¥ % 74 @
ogi7kA B 715E Pa AR FD.

A old o FHS A& A% HFH @
YolE obd) QA BAGe fot 72 ¥R
otd F= 9 ofd B Do) AMR-H I gl obd
[FFE o), 4, HTy AT, ¥FH, £,
B A5E, 444, 3 AgE mat g sbd
218 wgt Fge] old g 4 FXTHE A
AAL & g9 dAFH otdey 9 AE ¥

AR Phytaed] &, o] Afa Fol o3 1

- HE

F5go) 42 Bevn Fc. @z o
AAFL AARZA 7)FANE 184 o) FA}s}
144 o4} dals 1Y limgez A& g1, n
ZFAME A o4 Ji RRAA 1Y 15mge s
Bgatn A, F2AL o= ofd HH
& Z2AF A7 BAE g2} 1Y 8.0~8.9mg
A Eom B P ojd FLE 73~79ug/dl &
=202 Waggoh
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ZAF2A AT 7 AL Gzt By 2o
ERH A okd AT 2 FLHFA Ui
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Table 1. Experimental design

Group Conirol Group Zn Supplementadon Group

Period (CM & Cw)! (5M & swW)?

== 0 Week{initial) = Blood Sampling
Normal diet Normal diet
+ Lactose + Zn Supplementation

=2 Weck 1= Blood Sampling
Normal diet Normal diet
+ Laciose + Zn Supplementation

=4 Week = Blood Sampling
Normal diet Normal diet

L—6 Week(2 Weekes after the end of supplementation) = Blood Sampling

1) CM : Control men Group, CW : Control women Group
2) SM : Supplement men Group, SW ! Supplement women Group

) 100mgs FF3AT

& Lactose(F-5HF

FE, old FF 5 275 3B
270 10419 B9 lomiE A3 o] W ob,
FA HDL-Cholesterol, AP FHES Z43}9c).
AE FA] 3000 rpmo| A 1587 QAR5 G

AE 44 Aol BAAAA YRR 3
olde AF gAY A AAEFR BRAS
o] 83l t}(Table 2). @ HDL-Cholesterol &2k
F3 L Ki(QE, FA5HE -8l 4 AP
245 &AL Niwophenyl Phosphate Method 526)
o]-&3te] buffersl L 4o s0t=m 7leg &
ul8] 80CE 7}A17] Substaee 298 78] 402.5
nmel| A UV/VIS £33 25 A} (Perkin Elmer) 2 5~8
2718 adoz FEwd uske oo EA5

At
Table 2. Awmic absorpion working conditions
Wave length 218.9 nm
Spectral Band Pass 0.1 nm
Fuel Acetylene
Support Nitrous oxide
Lamp current 5.0mA

TE 4% 23 EAA & Program¢] STAT-
GRPHYS o]43la] ANOVA E4g 3tgz, ¢
T el BEFU|7he] & ®[Wi paired t-test®
H 8} o}

Al
=

9

Zo W oE

1. 210] M5 =A}

9F 2 F8 gt 1Y FT HHFL Table
go JEMIY €% 43 9 258 Jd4E%
ol W@t ot uiREe A} 37)d
ol AFY F2el gle AL oA L%
AT A THL olRx 7] WEolFil
AT & I g3 2o U 25038, v,
Iﬁu gHuE BY FRE 63150 22, 9A=

D15:0252 gl FYARFAA AT 60~
65 12~15: 20~23(2FabE [ gl A ) g
H&-& glojubx] gk

ot HH= 3= 4ol ¢ 14 8.0~8.9
mgE AT Hud 99 2 $o)l) Axjsl
B34 gAE 8.52mg, AAE A 2 642
mge HHASF T 22, wFe AFHF 15mg
v@ste] B of GA= 56.8%, 9As 42.85% = o
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Table 3. Average nuwrient intakes per subject per dav

Sex Male(n=10) Femalc(n=40)
Nutrient Intake!’ % RDAZ Intake % RDA
Energv(Kcal) 2074.36+ 769.53 87.97 1572.57+ 405.67 78.653
Ca.rbohydrate(g) 280.39+ 68.45 220.59% 53.57
Protcin(g) 79.72+ 38.9 115.89 57.89+ 29231 96.48
Fat(g) 50.77%f 32.26 44.08% 25.42
Vitamin A(RE) 45941+ 561.51 65.63 526.94F 440.19 75.28
Viamin B,(ing) 1.30+  0.69 104 089+ 028 - 89
Vitamin B,(mg) 145t 089 96.67 .02+ 0.35 &5
Niacirl(mg) 1574+  7.01 95.39 14.02+ 647 107.85
Vitamin C(mg) 61.35+ 24.66 111.55 66.28+ 46.55 120.42
Zinc(mg) §.52+ 2,08 6.42+ 9269
Fibel‘(mg) 3.62+ 140 379+ 2.87
Calcium(mg) 513.18%118.92 §5.53 448.39+ 155.63 74.73
Phosphorus(mg) 1017.64+ 894.54 826.411 296.72
Iron(mg‘) 14.25+ 774 142.5 1091+ 3.29 60.61
CHO : PRO : FAT® 65:15: 22 60115: 25

1) Meanz $.D. 2) Recommended Dietary Allowances for Korcans(1989)%
3) Kilocaloric % of carbohvdrate : protein ! fat

12 3=9 4#ee By ATt Brimmaric = £3 4ojd A oA Fl
Janets] AFVAME U4 Aol she Bl ¢ Gy == Az ot T8 37 oy
AZFId 10~ 1mgH =9 ol W24 obd HHg A dyagy #Eel vty g 2 A9
olEHT B sy, ALAEE BUY=0E A& dake Aol
°tES FHAL U YA AT AE WE 1550 FIEHAE Agtoy FRany o

HEA 4F TR o] uU Fig 13 Tk e Hgo] ATelel ANBTE w9 god
°HE HAE FHTAN @A 157%, oz} 4ad olde Fge 47U B0 He we mom
BRI RAN, Doz ol R R ToIN YR 59 AZETh Jakallah'e] B o] as EFe obd
1%, o2} 34.8% o)At} ¥ Z& §3he] Yot 848
%, 42 7192%2 Ao yEHRe AAFom D I Cereal and grain U frujt
o] HFANME 10% ngtez s Ay ¢ - meat, fish, egg and soybean
- vegctable - milk
9 Bgo.g » O others (1.7)(0 6? - fat, oil and nut
(65%) rpgmltE (2595) (88%) |\ .-
(45.7%) (44.4%)
(7.2%)
(39.1%) (34.8%)
Fig. 1-1. Dietary zinc sources of men(%). Fig. 1-2. Diemry zuw. sources of women(%).
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obd 4 Ae R okd 4% A

AHA &7 9 4H7E 3 @ ARG opd
Ergo] BolN g 2 FRe FoziyH @
Bde AAT A5 obd 44 AFFL vl
4RF 1smgo g REIa. g

2. & ofed aE

¥z old FxE UR2TY 3L 49 T F
Fo)F el A7t AH(Fig. 2 & 3). e} o}A
BEyole ofd B o) F=} 67.44ug/d], o7}
60.33ug/dle) o1} o}l HE 25 T4 =) 78.80
ug/dl, &3} 76.04ug/dloZ ol B E AR} whi
25 AAsA Frheld HuAS BATHp<O.
05). old BF 45 F Arls BF Ay FELB
#Aasgoh g 25 F Rue 47 T 9t
ZaHRoG B ARG fodez FAR
(p<0.05) o}d B5 5 25 A 6F Foll= BF
A wgg 2o F Boiho 53 25 A4
Hd g4 ol F=EE ZE 717 diE&g o]
M= FHeR & (p<0.05).

UtR oz ¥ olde] AN FxE A4 FA
74~130ug/dl, 2¢] oA} 76~110ug/dle] 28 A<l
G277t A9l AR #3 VGelvl 48 I &
o7} AFXGI FPD. B dFol A vehd gz
2] 3} 67.62ug/dl, A 62.49ug/dly) ol F
=E A4 HR v W@t ofd BETA

90

—t—
854 cM

—O—

sM

804

754 a)

70 0)B) b)
A)

Plasma Zn{ug/dl)

65
60
55

Week

Fig. 2. Changes of plasm zinc level in men(ug/dD).
a)b) Significandy different among weeks ar the
same group(p<70.05) by ANOVA. AR) Signifi-
cantly different among groups at the same week
(p<C0.05) by ANOVA.

otd B 7|3+3e B EF ot FEE HAY
734 17.38ug/dlo 2 HA WHel Fagon, o
Ao A= 69.1lug/dlo g HARTE ¥k 1
Hub A AF AR Sl orde) 2 FAHE
Hole Alge gt gt 2& AAE ot 4
FH7t AsAl £E2HA g3 gk BEKF e
A obd FAFA FA AMAL & 3 AH
ZAe BolA gv FAow dysm Jup.

3. & HDL-Cholesterol ST

HDL-Cholesterol % & H 3H&= t) 2o A& g
BE 7]70) B2 F9art gAvHFg 4 & 5).
oled HEZME od 2% AdE FA 49.30
mg/dl, oA 57.99mg/dIgia, olF REF F HY
BE A Aas okl BE F 43 oo g
89.29mg/dl, &2} 44.84mg/dle) HAANEZ BT
(p<0.01). o} RF Fd 25A 65 Fox
dae 4F A A9 Folzb f1o] 41.05mg/dIR
o} HxE okd BF A F£E9 59.07mg/dle =
HASA S8 Hch HAe B @AY A
B} ol Eado 9§ 83 HDL-Cholesterol &gk
Walzt A ek

2o 7I7te) tzed ofd BFFL HALSH
e 45 A oxE 2F, 45, olE BE F

23 A9 65 Foll 22 foH oz Btk (p<0.

rorE

90
—-—
85 CW
-
804 sW
g 751
>
N 701
©
£ 65
i)
[a)
60
55+
0 2 4 6
Waek
Fig. 3. Changes of plasma zinc level in women(ug/dD).

a)b) Significantly different among weeks aL the
same group(p<0.05) by ANOVA. A,B) Signifi-
cantly different among groups at the same week
(p<0.05) by ANOVA.
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-
754 W
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g 70 SW
E) 65
% 601
ot)
2 55 A)
5 b0
2w
T
40 e a)
351 b) B) k)
0] 2 4 [§]
Week
Fig. 4. Changes of serum HDL-Cholesterol in men

(mg/dl).

a)b) Significandy different among weeks ar the
same group(p< 0.01) by ANOVA. A,B) Signifi-
cantly different among groups at the same week
(p<C0.05) by ANOVA.

AEH
80
—.—
A -
= 70 ) o
% 651
=]
2 60 a)B)
& 56
2 a)
S 0 a)B)
a 45
T 0] 6)8)
35
0 2 4 6
Week
Fig. B. Changes of serum HDL-Cholesterol in women

(mg/dI).

a)b) Significantly differerit among wecks at the
same group(p<(0.01) by ANOVA. A,B) Signifi-
candy different arnong groups art the same week
(p<0.05) by ANOVA.

Table 4. Changes of AP actvity by zinc supplementation in adults(units/L)

Group Week cMY SM cw sw
0 80.61+ 4.472 67.12415.17% 5543+ 4.62 55.381 5.489
2 71.844 4.48 86.41+ 13.10® 64.68+ 4.62 67.93% 5.489
4 75164 4.47 £4.31+18.172) 56.40% 4.60 59.88+ 5472
6 77.37+ 4.48 57.91%13.169 60.97% 5.62 57.39+ 5.48%

1) CM : Control Men Group, CW : Control Women Group.
SM ! Supplement Men Group. SW  Supplement Women Group.

2) Mean* $.D.(By ANOVA)

a)b) Significantly different among weeks at the same group(p<0.05) by ANOVA

05), & o] A= Samir?® 9} David3® 7} A48k
old ESFH T H4 e 30mgo] e} o e
AT 5 g8 F o1 ¥ =7 FolA ¥ HDL-
Cholesterol 5 =7} WolRthz Ax}9}2932) 9 x5}
aL o).

4. @3 AP(Alkaline phosphatase) &84T

AP= old-Z T3 metalloenzymee 2] o}
o] A7 FAAM AP BAEE WA oR FUtHE
T3 gl B TN obd HEFF ] B
B25E okd BF 27 Fo AP E4lo] HIA7}
HAm(p<0.05) 1 & Ha} 4 Y rH(Table 4).
dAe] A9 TL7AN hETH ok BEZ
Atolel A felztel= gt BAbe] A4= dE
o AP G4 %7} ofd BF HRE od BEL

Br} £9k7] Mgl 2 RS Asns gz
A 8 =4 ek 34 49 die AP &4
Z7} 20~100 units/1200 2 7128 w) B A ojA
B35 ool o4& AJ5d AP EX4EE A4 W
Al ok ga stk & olds] REA)
H|Ele] dAajF oz Z718 AP BH T/ AAFo 2
AA 715 4EFS A= AEE &5 o
gt

O OF
i

z= o

¥ a7 99 A8y 03¢ ez BF
19 obd 4HF 24}, ohde] FF ool (ZnsO,
B0mgiday) €)% B obd BEe] Ao} o]l
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obd 4A AW ¥ okd % B

agkg Wi AslEAE A 42 HDL-Cholesterol}
AP A= E 43 ArH

oldo] 1Y AFFe A dA 8.52mg 4
oz} 6.42mge 2 g1 BF ul=5l AAFY o
50% 9] WAL gAer, ofde FE FFUL
LHToM FA 45.7%, A 444% o] §FT A
@7} 89.1%, <A 34892 2L FAFHC
A@Ate] gld o|go] FFHHZR GUTIw
BE7ata otd o] AT Eud Be2 &
B2 B 2 ofd 47 W&ol ¥Y7) A@E
oz AzpArt

PZ old T Z2TFNA AA 48 7| HFS
7} 67.62ug/dl, 2t 62.49ug/dIEM AIQle) A4
o ‘HE) dd BRI, o}l BETAME BF
F 9ZAo] HAXNE RPoen BE L F HE
olel &ere YA 77.4ugdl, oA 69.lug/dlE O
ZTEY F4T-

82 HDL-Cholesterole B @ate] HA4 2] AR
old BF 713te] A&HE FE
At H(p<0.01) BEE FUH
Fo 2 3EFHAG. ¥F AP F
3] EF ol FFol 7/t =
Aol 7+ ERA7Hp<0.05) BEF 25 &
Itz ghHo BE A fEd 22dh

o]s} 7o) ofd HEd) 93 ¥ ofd T=u
AP E4o] E718 Aoz Hol B doA HIHgt
olede] ko olde Fez e AW At
g43 2 4 92 Aog Aztddh ey FAl
HDL-Cholesterole] 7447t fo)aom Wil =9
omw AFEBA AB DA o] FEAL 8
oz g x5 vk A oled Ffoh
A7) obE, dAE, FHE L =2AF ofd &
FFZo] FL2 A7]d oA @ ofd AF %
we g2 old vl gES 4%E AdAT=
wekgh ol FHE ZAHREH AFse HPA,
AL, A8 B, grreldsel A2 FEs it
e 2HE o ofde AW 27H 4L
ME A%, 4Y, %Sy 44 " F d
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