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Abstract

Insufficient dietary intake of vitamin A is one of the major nutritional problems for elderly adults in some parts of Korea. The
objective of this study was to determine the vitamin A nutritional status of elderly adults in Asan, Korea by assessing the dietary
intake and serum retinol concentration. Five hundred twenty four subjects (218 male and 306 female) over 65 years were recruited
from city of Asan. Each subject was interviewed to assess the intake of vitamin A using a 24hr recall method and data were
analysed from computer-aided nutrient analysis program. Blood samples after 12hr fasting were collected for serum retinol
concentration and reverse phased HPLC with UV detector used. The results showed that subjects did not consume the sufficient
amount of energy (82-85% of Korean RDA for male and 77-79% RDA for female) and vitamin A (59% RDA for male and 50%
RDA for female). Range for retinol intake was 0 to 4342 yg a day while that of beta-carotene was 65 to 31595 yg. Serum retinol
concentrations were within a normal range for both male (80 pg/dl) and female (67 pg/dl) subjects. Many subjects (n=342)
consumed less than 50% RDA of vitamin A. However, if retinol intake was high (> 37 yg), even with less than 50% RDA of
vitamin A intake, serum retinol concentration was high (75 ug/dl). Subjects showed normal serum retinol status even with low
vitamin A intake. The results suggested that optimal intake ratio of dietary retinol and carotenoid is important to maintain an
appropriate serum retinol concentration.

Key words : elderly adults, vitamin A, nutritional status, serum retinol

AR Aol gtgo] AdGFnie B A AT A
ol wdsty) 3t AGFEMe FYHIH Aeior A
&g g 24 oS 27HT Q. Eudy
AW F 53 8L oW /I ARE JQEe 2
H7t g A AWE fEde Aot dgoY
ARE AgE F /P dEFHA 8Ade Awe Y 4
o} vigly), £7)3 5 uY 4gie 43 FSolgt ¢
F A 53 200138 FNAG - JERAL Y 654
old dHZ9 wEl A QAFL e dF o uig
o §- 2Fgton) (65% RDA), 654 o] =Wd&dAM 43
§ ge dY2d) vME B, RS §A o
FARL 70%A% vlAA e YA E 2.
=g vielwl AS ARFY 75% UT HAHse gt
Hlgo] A2 P dEA HF 52% < wE, &8 Y
ANME 56%2] AAIZE 5% ol 5HE QHshe vige B
o, AFPFEY & - W g9 nigw A 4HAes)

I.A &

FARYe FE£ FE EAE i3] AT HAFHo|
bl FEAFYo] fFHoAt wetr, PR
FU9) AT dF: 4 %L Fo3eg I
¥E MAANII AZAE FAANE EHog 196949
ZUNGYFALE ALHog AAET 9o o &
U JEEH Y 2 Iga9) AFALF wElSolE
getsted ol wie Fad As2 L5 fot
199599 FNAZZAYES AA, AAs I0a73E
ol QoA gAMb ez TEEPY F8S F2AF)
24 v g $5¢ dFsn it =3, AW

Corresponding author : Hee-Seon Kim

Tel : 041) 530-1263 Fax : 041) 530-1264
E-mail : hskim1@sch.ac.kr

2 e Reg YRRt o]¥E BA AYung §-
W A APolA FEAHYEH P22 dodst

- 75 -



2 F=BEIRIX] | 133 12 2004

T, olel tig A7 hFe] WaYolE BFT AT
AN G75L UEE UYEAE FHoz Aol Ho
gt & AYe Yoz @ dAFE 23 ARHez,
& T @ 7] Zolu F b 2L FAHLE FANG AT
o] g otk FAT A9} At AFde FUE
o A% 4¥ e ¢ 4 Y& ARE WS AT
o Qe BAZ B A7 Bust AUE 2HLE o
AN} 654 o) FUVES] HiEtT A YYAEE Loln
Ak AAHAG FLEAQ] oM E AY B4 FA
g e $&EAY (%18 AY), Fdo| 54 A& F
FAY (§ -3 AT AgSo] Bo] 29 ke Al
F49 A7AAY (5 AY) T HE Yol YF
E4S AT Aok @by o}l @ A g FAF
nHozE Nz tE £ 1A 4 A9y wast sy
@ Aolth =g, 4F 43 AARAFE 5§ Y24
B 94 AW F54Y da 59 AURE 2HE 5
Qe gdol gl Bt wHe Hely go o
g0 gonl, A3eta uhgoz HE A JUNEHES
238 A%Ee & 93 7 9 7ol s AVY
1 A7AFD ok 58], AEHNA L 2AL A5
He B g A9 JUFHE A7 ALE
3 =AY gEtd, B dFE oM AF =98
gaoz AEHH AuzAle Y BAL EF 439
3 gy Wrte §$ AAE vlER A QA
g A9ye vwsd.

40 o o

!

o. As % ¥y

M\

1. tHA M

£ A7l A% 24 tRAE 39 opiAle AF
dhe Aoz dirted AF A9 B8 Bd¥sa%
of o5 HdAE @A 218%, oIz} 306 o WA 5247
olith HE ¢ HRBZAE 20039 19 6YRE 24U7}
A 1593 AAHAT. dgAELe 97Y 39 AY =
A @] 2yslo] Y AF, LAY R Ho] =AE
A% BHe AL, Frkar Aol B A7 #
FHoz Foddche S NPsgc

2. MHAZ

WSS A%, AFE A% AFAE o83

Qegen, ol FAHXNZREH AHAE BMi(body
mass index)§ AESIETh AAwFe 4A BIAY
{Bioelectrical impedance Z7AY, GIF-891DXH(GILWOO
Trading Co.Ltd Korea))& ©]-&3}] <ol AF S 23
el 248

3 B 24

1) FFAH

Y2 F 52479 AASEFYH 2Y9 T8 ¢
o] A1 o AAY F AHAG A¥d TR
4000rpmel A 2083t A4 £ T3 H S AN
on, ¥4 A "R 70CAA W& BaAsic

2) Retinol &4

¥4 5 vl A FEE HPLCE olgdtd = 579
WS A% 43T 48 e ded 2o

¥ 40009 ethanol 40040E W3 vortex mixerE
AHgate] 9H8] He ¥, FEE&v Y n-hexane 1S 7}
8] t}A] vortex mixer2 127 &3 4o} FUT FE4
EE AgE Y4Ee7)(Centrifuge 5415D, Eppendorf)ol
¥I 2000rpm (400xg)oE 1083t AHEE & F 43&
disposable pipetted o83l T& Algde] SR 22
23S HhEStd 4L FEEA £0i9) n-hexane 2miE
N; gasZ FEAIZ) &, methanol 502 oA HPLCo|
418l #4389t} Duplicate sample®] chromatogram
< all trans-retinol (Sigma-aldrich Co. St. Louis, MO.
USA) standard curve® o] 43t AAE FEo HFA
E olg3ten HEAY] mE AL 5% o]do
At B0 ALE® HPLCS 7L Table 1 o #Ajst
Aot

Table 1. Operating congition of HPLC-UV system.

Moble phase Acetonitrile : Methanol (95 : 10, v/v)
Flow rate 1.0 m/min
Sample size 204
Column CAPCELL PAK CI8

Type UG 120 5um

SIZE 4.6mm 1D X 250mm
Instrument SYKAM 85200, Germany
Detector UV 265nm

TOSOH TSK-6040
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Table 2-1. General characteristics of the male subjects by regional groups

112

Variables Rural area Factory area Urban area Total
N(%) 72(33.0) 111(50.9) 35(16.1) 218(100)
Age(years) 71.79£0.65 72.21+0.50 72.00+1.07 72.04+0.37
Height(cm) 163.76+0.67 163.67+0.50 163.46+1.05 163.66+0.37
Weight(ig) 63.77+1.29" 60.23+0.75” 65.69+1.487 62.28+0.63
BMI(kg/m) 23.69+0.39% 22.45+0.23” 24.56+0.48" 22.4910.34
Body fat(%) 22.780.61 21.82+0.47 24.03+0.76 22.49+0.34
Serum retinol(ug/dl) 93.74£42.28 77.67+28.95 80.77+30.98 83.48+34.84
Vit.A intake(ug RE) 342.68+251.65" 625.04+243.50" 542.61+533.627 518.55:175.70
Rural area Factory area Urban area Total
Categories x?
N(%)
BMI(Body mass index (kg/m)) 14.03"
< 185 5(6.9) 54.5) 12.9) 11(5.0)
18.5-249 43(59.7) 87(78.4) 19(54.3) 149(68.3)
25.0-29.9 23(31.9) 19(17.1) 14(40.0) 56(25.7)
> 300 1(1.4) 12.9) 2(0.9)
Body fat(%) 13.24°
<200 22(30.6) 47(42.3) 4(11.4) 73(33.5)
20.0-24.9 44(61.1) 55(49.5) 29(82.9) 128(58.7)
25.0-29.9
> 300 6(8.3) 9(8.1) 2(5.7) 17(7.8)
Serum retinol(xg/dl) 7.75
< 450 5(6.9) 8(7.2) 4(11.4) 17(7.8)
45.0-80.0 24(33.3) 58(52.3) 14(40.0) 96(44.0)
> 80 43(59.7) 45(40.5) 17(48.6) 105(48.2)
VitA intake(RDA%) 8.84
< 750 58(80.6) 89(80.2) 21(60.0) 168(77.1)
75.0-125.0 12(16.7) 15(13.5) 9(25.7) 36(16.5)
> 1250 2(2.8) 7(6.3) 5(14.3) 14(6.4)
1) Mean + SD

2) Means in each row not sharing a common superscript letter are significantly different (p<0.05) by ANOVA & Tukey's.

* 1 p<0.05
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Table 2-2. General characteristics of the female subiects by regional groups

1+a.

Variables Rural area Factory area Urban area Total
N(%) 101(33.0) 136(44.4) 69(22.6) 306(100)
age(years) 74.59+0.60" 71.38+0.39b) 72.64:0.72 72.7240.32
Height(cm) 147.34+0,55% 148.90:0.47 149.67+0.64" 148.56£0.31
Weight(kg) 51.89+0.89% 56.09£0.73% 58.09+1,027 55.1510.51
BMI(ig/ ) 23.8420.35 25.26028 25.92+0.43 24.9410.20
Body fat(%) 33.71£0.58™ 33.17:0.519 35.76:0.67” 33.93:0.34
Serum retinol(ug/dI) 63.94:23.78 67.33125.47 70.41+28.03 66.91+25.56
Vit.A intake(sg RE) 223.13:182.57° 361.52+485.25” 369.07+445.49” 317.55+404.74
Rural area Factory area Urban area Total
Categories x?
N(%)
BMI(Body mass index (kg/m)) 22.87"
< 185 4(4.0 100.7) 5(1.6)
18.5-24.9 64(63.4) 68(50.0) 25(36.2) 157(51.3)
25.0-29.9 26(25.7) 57(41.9) 32(46.4) 115(37.6)
> 300 7(6.9) 10(7.4) 12(17.4) 29(9.5)
Body fat(%) 441
< 200 2(1.5) 2(0.7)
20.0-24.9 28(27.7) 35(25.7) 13(18.8) 76(24.8)
25.0-29.9
> 300 73(72.3) 99(72.8) 56(81.2) 228(74.5)
Serum retinol(ugy/dl) 12.74*
< 340 15(14.9) 5(3.7) 7(10.1) 27(8.8)
34.0-75.0 55(54.5) 90(66.2) 34(49.3) 179(58.5)
> 750 3130.7) 41(30.1) 28(40.6) 100(32.7)
Vit.A intake(RDA%) 724
< 750 96(95.0) 118(86.8) 57(82.6) 271(88.6)
75.0-125.0 4(4.0) 12(8.8) 8(11.6) 24(1.8)
> 1250 1(1.0) 6(4.4) 4(5.8) 11(3.6)
1) Mean * SD

2) Means in each row not sharing a common superscript letter are significantly different (p<0.05) by ANOVA & Tukey's.
* 1 p<0.05 , ** : p<0.01
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Table 3-1. Retinol nutritional status determined by biochemical and dietary analysis in male subjects.

Al gdale]l A¢ Y3 retinole A AGo] <
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Rural area (n=72)

Factory area (n=111) Urban area (n=35)

Serum retinol{zg/dt) 93.74+4.98" 77.67£2.757 80.77£5.24™
Dietary Vit.A intake(u¢RE) 342.68+29.66 625.04231.12 542.61£90.20
Retinol intake(ug) 26.7424.91 73.72439.25 57.87113.15
VitA INQ 0.57:0.44 0.95:0.27 0.9120.12
VitA NAR 0.49+0.36 0.89:0.33 0.780.13
MAR” 0.950.47 1.340.40 1.01:0.11
Mean INQ? 1.11+0.33 1.68+0.53 1.22+0.39

1) Values are mean + SD

2) Means in each row not sharing a common superscript letter are significantly different(p<0.05) by ANOVA & Tukey's

3) MAR (Mean nutrient adequacy ratio)
4) INQ (Index of nutritional quality)

Table 3-2. Retinol nutritional status determined by biochemical and dietary analysis in female subjects.”

Rural area (n=101)

Factory area (n=136) Urban area (n=69)

Serum retinol(ug/dl) 63.9412.37
Dietary Vit.A intake(:zRE) 223.13:18.177
Retinol intake(ug) 9.93+2,229
VitA INQ 0.4410.34
VitA NAR 0.32:0.26
MAR” 0.8420.15
Mean INQ® 1.46+0.53

67.33+2.18 70.413.37
361.5341.617 369.07+53.63"
26.24+3.127 26.19+4.72°
0.68+1.13 0.6210.70
0.52+0.69 0.5320.64
0.8310.38 1.77£0.90
1.0420.40 2.17¢1.12

1) Values are mean + SD

2) Means in each row not sharing a common superscript letter are significantly different(p<0.05) by ANOVA & Tukey's

3) MAR (Mean nutrient adequacy ratio)
4) INQ (Index of nutritional quality)
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Table 4. Nutrient adequacy rato (NAR" and mean nutrient adequacy ratio (MARY) of the
subjects by regional groups.¥
Male Female

Rural area Factory area Urban area Rural area Factory area Urban area
Energy 0.86:0.34 0.81:0.24 0.83:0.48 0.7340.23 0.810.33 0.82:031
Protein 1.02+0.53 0.96+0.41 1.04:0.64 0.77£0.29” 1.00£0.50” 1.00:0.47”
Calcium 0.70£0.32 0.7120.30 0.90:0.14 0.60£0.39 0.69::0.60 0.74+0.52
Phosphorous 1.20+0.56 1.12+0.44 1.26+0.16 0.8120,32" 1.010.45” 1.05+0.47%
Iron 1.05:0.40 1.03£0.18 1.04+0.42 0.89:0.41 0.9610.43 0.99:0.40
Zinc 0.93+0.23 0.8420.14 0.73£0.11 0.61:0.45 0.83£0.11 0.75+0.50
Vitamin A 0.49+0.36 0.89+0.33 0.7820.13 0.3220.26" 0.520.69” 0.53:0.64"
Vitamin B, 1.010.51 0.94x0.38 1.020.12 0.66+2.127 0.80+0.52” 0.84:0.54"
Vitamin B; 0.58+0.31 0.59+0.29 0.68+0.57 0.37:0.45% 0.5210.60" 0.56:0.41Y
Vitamin Bs 1.22:0.68 1.1240.53 1.24+0.86 0.85+0.44" 1.0540.65" 1.06:0.50"
Vitamin C 1.73+0.21 1.40+0.12 1.842021 1.20+0.10 1.28+1.08 1.550.18
Niacin 0.99+0.50 1.06+0.95 0.99:0.12 0.64£0.27 0.83+0.48 0.86:0.44
Folic acid 0.57+0.63 0.48+0.44 0.57+0.49 0.44+0.59" 0.49+0.53" 0.50+0.51”
Vitamin E 0.87+0.50 0.83+0.50 0.85:0.12 0.6210.32 0.760.59 0.86:0.84
M AR 0.95+0.47 1.34+0.40 1.01£0.62 0.8410.15 0.83+0.38 1.77:0.90

1) NAR (nutrient adequacy ratio) = Nutrient intake / Recommended dietary allowances
2) MAR (mean nutrient adequacy ratio) = Sum of NAR(nutrient adequacy ratio) / Number of nutrient

3) Values are mean + SD

4) Means in each row not sharing a common superscript letter are significantly different in same sex (p<0.05) by ANOVA &

Tukey’s
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29 AJA(45~904) 2504 & o & of 5V o
T3, @d2E 1702:60cm, AE 1584+4.2emol e
Roll vl3E ofdtAlE HFAAFo] Attt 2t A S
Bfe FHAY gARYNY FEXG Az QPAE
Aosta 25 2Aste ALZ veh) , AAFHog o}
AN FRe AFe e v AFL Bol Urte Ao
2 vebdoh 2y h7RgAe ox =9 18392 o
Bog § A Y A7dTE 6574410 556189kg,
754 o] @il 51.749.1kg2 2 B Azst wi&dHYR, ol
FAY 4 4 16578 ¢ oz @ F §9 a7
A9 oA WF Tikgos B Ao st =,
N R AT BFol HFA ofay] Fule AFe Fn
AFe Fou, oe As MuseiE HEe dne
e, +5d A93 g Add golrt e Ae
2 & YTk ORI AAH umelME 53 ozl
Y AR QA A & A ug A
ARe] 2% FoHoz Ao, Fdaje 4z 2% <
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FAARAGo] thE o) uls AFo] Bo] Wie A
oz Jepgth olgdt ol AF xQle] HHolde
A3 e AFY A7 BMI 7t Bl & =2
Z27E etk AFAY =9 16995 S Yoz & &
59 A7AH gAY HE 65-74HT L 228+2.6ke/
m, 754 o]AF& 223131kg/molRE, AR AS
65~74 2 23.4+29g/m!, 754 o)AFL 25.6234keg/ m'
oldvdl, o] Ane} vlwstd Fale] A$ dFdy A
A9 At #%k1, Az Fee 2F w4t A4A
dzte] AALFE dFFHAlY] Az} =9l 1833 & o
Aoz @ @ Yo A7 65~744T0) 31.0+14.7%,
75AE0] 311186%F @] ol4atAlZl HEFol HAUch
Z, 5 AF FW4 vy BMIZ} £9kou, A¥d=
A d7AGe] vlsiME AR EEFe) we ARE e
Yeol, olakA] F91 deABTOE Boy U $4EA
of &Mz vigEe] T Aoz EAAD. ofilAg]
A9 wndMEe 1973 57} FEAYe] F9 5533 &
Hgez & o 79 AFel vimad sEAY A
E9 AL b FEAQH vastd Az, AFH
BMI= &t

HlEtY A9l AP FURF AFFA 700 ug REO]
sttt 1998 FEEAY A 2503 & ez ¢ o
599 A7 @A 3¢ 6281:359.14g RE, i)
749 5643+28954g RES} Hlmste uj$ wgich m§
2001 FRGFZAP AN HE 654 o] 4te] nletd A
AL A2HFA 2} 560 RE, 2} 388 RE & 6l w3}
o gx, da ddd 25 s&2AY (§UX Q)N o)
+ A 4R AAYTh o]FE oA FAAME A
A Ao ue} JHPNAM Aol YelYdH, F&
Ao AFHHAEI T g AGe] v vl dte
AS & 4 Atk 2 A F | HEE £ HY
Pesce §'% AAstE 712X B 45~80ug/dl, =}
34~75ug/dlg} vimdte] P4 W 3= £48 Y
Aok £F, 18-87419) 4Je e @ Kim 59
A7AY el S 820+163ug/dl, = AL
64.5:1.96pg/d19} VIR L o, visg ASRE R

AES E3§ retinol, WEW A HIgn ¥R
retinol®] & vlwslE A (Figure 1), retinole) H3
7t 7B &AL agelAE B0u BT HIEY A9 43
Zo] Bold4E ¥F retinole] EolAle AYS veh
7l 3oy AE L 53 dEEy 4ATo] HouA
Z vlgld A9 AHIFe ARFY 50%E Pde Ase
WS A7) wj&ol) (50-75% RDA, 18%; >75% RDA, 10
FH) denlne FEA gt ady 4ES 53
retinol 4 Fo] EUH H$ (Bépg ©14), HIE F wEl

9 A AHFo] AFFY 50% v Aoz EF
retinol ¥E=v % BlEtY A9 4HAFE FFJoY
retinol A Fo] HAJW 2Fol nls] Aolg UehiA
okglr}. Pearson’s correlation &4 Aa s A& 5§ u)
BNl A9 HFA%e ¥F dEHE 59 430l g A
o2 yeigton, 4ES 5% HEEY 4 85 9
He FE A9H AuBAS HAT (=008,
p<0.01). Wetr, 8F dEls $=& HASA FA37)
AeiMe HELS T FET Y9 retinolE 4=
Aol F28S ¢ 4 AU FHEFH v g HEEH F
Hehyl A9l A7 H3uo ¥F retinolgtE HYL
Figure 1o)A{g} 2ch. wetA, HHo EF retinols =&
FA87) As)M, HBEe dEEd FGage o e
o Hgtdl A9 HFH7 wig F8310, 4FAA dHEHE
A7 S8 4%, tE FH9 vER A FI2Ex
ol MAgo] Ao ARA o]&HeA, BF FlEE
kolE MiE oFA WIe A FL& AHIQY 479
F2 FA7 E 7 A Aotk

FAo] : vigt A, =9, 9N, ¥ HEE
& d

- Al 28F(1999). FAY dEdy Hgd
R FFHH . s2YYts|x|, 32, 918-926.

. National nutriion survey report, Ministry of
Health and Welfare, 2001

. EHF - 40 - o] F(002). FEAY k9
FEES BT iEXIAAls| G SR, 7(3),
336-344.

- B5(1981). FRFEY IEHH 2 AFSHY
Aeieh 2 FAY. B2 YK, 14(2), 87-%.

- HE v 2)(2003). 2147] FYst wEAL 27

- G - FEF - F25(2000). =AFEANNE AF
weQle] gFEE st vE-F1d B3 o] &
3 AT CHEIR|AALS et R|, 5(2), 201-207.

. Mi kyung Kim, Yang Cha Lee-Kim(1998). Serum
Concentrations of a-Tocopherol, Carotenoids and
Retinol of Normal Koreans. Nutritional Sciences,
1(1), 61-69.

- AU - 4S8R 1A (2002, EAAY =9
ATgdd] we 43 F%: 4HdH 2 Y
W s JF AE Bl hEx( Al g orets)
x|, 7(4), 527-538.

- /7232 A - Sz - o1FF(1987). HPLC

of 9J§ ¥ Vitamin A, D % E¢] FA FF @&

. 24

- 83 -



10 sh2ggalssixX] § 138 13 2004
3 A st EE|x], 2(2), 161-166. € EAAY dqapcle] AA 9 AZS5E Ui
10. =£3(1999). Aoz By 249 EUFFE o 2] HAL3) P FetE| x|, 7(6), 762-768.
3 FFALE, FAEHd. 15. #w]zH1998). ARG BAge] FFHA I
1. F29FH3] 24 FFYRAEH2002). Computer 9 YA B A7 HRIYHB(X|, 31(4),
Aided Nutritional analysis program for pro- 777-786.
fessionals 2.0. 16, @A - A719(1997). AFAY x99 gddH.
12 35 1 IEAFF AT A |(2000). ¥ X ALe| G et |, 2(4), 568-577.
¥t 17.  olA% - F&35 - dgo] - FAY - o]FA - ER
13. o[ - Al¢E - A53 - 2 Y((2001). IF 7 - 7 - 98g - ANP(1998). FEAY FR ¥
939 JFAAYUSG olo] GBS vixE Q A AY 2A)L srRgoets], 31(9), 1468-1480.
Ao #F AP cisx|AdAE g Yetsx], 6(38),
516-526.
14 A3 - &34 - 2HUA - olAF - && B - A (2003. 12 09 4 2004. 02. 09 }e)

0|87 - o] F(2002). RFFAZZAHE o] 43}

-84 -



