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Effects of Antioxidant Supplementation on Lipid Profiles in Elderly Women
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ABSTRACT

Antioxidant vitamin supplementation focuses one’s attention on the prevention of age-related diseases. This study was
conducted to investigate the antioxidant status and lipid profiles and to look into the antioxidant vitamin supplemen-
tation that affects lipid metabolism in 20 elderly non-smoking Korean women (placebo group: n = 6, vitC suppl: n = 7,
vitE suppl: n= 7). Age, height, weight, muscle, percent of fat and WHR were not significantly different among the
groups, however % of fat was above 33% and WHR was above 0.9. And blood pressure of the placebo group was
131.7/81.7 (border line hypertension), that of vitamin C supplement was 141.4/87.1 (hypertension) and that of vitamin
E supplement was 151.4/92.9 (hypertension). Although nutrient intakes of all groups were poor, antioxidant status
(blood vitamins C, E, A, and beta-carotene) and lipid profile (TG, total-cholesterol, VLDL-cholesterol, LDL-cholesterol,
HDL-cholesterol) were normal. For nutritional intervention, the vitamin C supplement group received L-ascorbic acid
1,000 mg, and vitamin E supplement group received d-alpha-tocopherol 400IU for 4 weeks, showing the effects of
vitamin E supplementation. Response total cholesterol of HDL-cholesterol (T-Chol/HDL) in vitamin E supplement
group was significantly decreased from 4.3 to 3.2. And response LDL-cholesterol of HDL-cholesterol (LDL/HDL) in
the vitamin E supplement group was also significantly decreased from 2.6 to 1.7. In addition, after the adjustment for
plasma lipids (TG, total cholesterol), plasma vitamin A levels in vitamin E supplement group were significantly
increased from 7.89 mg/g to 14.91 mg/g. And systolic blood pressure in vitamin E supplement group was significantly
reduced. These results suggested that vitamin E supplementation affects the lipid profiles and blood pressure in elderly
non-smoking women. So various nutrition programs must be implemented against age-related diseases and further studies
are needed regarding sorts and amounts of antioxidant nutrients and supplementation periods. (Korean J Community
Nutrition 11(1) 1 133~142, 2006)
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A3 gloH, dAFo] /TS ] o] I
Aoz YepdthByun 1999; Kim ¥ 1991). 98 &7}
2 Qg gy Aske] Tk AW 27 oAb wigkel 174
g% 18Y, 9%, e, o 22 PHee A
o] A7 #AA gle A E dyd 4 Qlh(Heltmman
1991 ; Kim 2000). &, 9% 7= 894 Ul $4 AL
ZY2HE F5E FVHAPIE 5 94 W IF diAke W
312 %28 Heltmman 1991), 8 W 2oy U4
Aghie] Fohe T A3E AA AEH A% 7
Aol A8 Z7HITHKreisberg & Kasim 1987).
Seluel 2919 F2 g W% FolE AuEE oA
A Qo] AFo) /2 FEA AP dHo) Egke
2 (Yun 5 1997), =3t 2000d A% 8 st 3
7 AY F A8 AF A¥YY AFAS, vEUYY A
3 59 =31 A80) 36%E AFFAR 159E AA)E)
2 AT oldelA 3} A-dAY, AR e8A e
Mz s gEgdo] Qe o2 B, 12y k3
= Aoljofl HubAQl Fgo ARt 3} Fo| AYhAL ¥t
FY L o7 HEs] Ay A ¢vUm &
Kim 2002).

w3lo} PaE TS R A U gk A F
718 4ks} ~2EdA M2 583 AAEHAmes 5 1993;
Duthie 5 1989). A= ASAAEd X el gt chaRite
2 FuL a4 Yol vlas WAAE /T 9
o} 7 F dEAel vEs PoAARE vjER C, e
E, vielzl2d 52] vlefuie dy 59 F7]30] B
I Qiek 53], A8 AsT BH Q= A0 A 5
Hu &= vjel] A, v]ell C, BjER) E, beta—carotene
o AellA A2 B dof 4sAES s, 53] A
A F40F o (Ao} Axkn A4S @A}
A= Zog oA Ach(Burton 1989; Doba ¥ 1985;
Yatassery 5 1985). Gey (1991)& ¥ 167170}
gt Rl AgstzAllA d4 vjelRl E 2 Co} 5
o] HEA A A 2T o] o] JUSS R
3, AF AT A 84 el E¢} BlER! C, beta—
carotene =7 4 vl BAE Btk w2 AU sl
Hjelel R{-5Y 9 Ao] HHF Frhe A48T ddel &
Tl thxetol @ 4 itk

w3ATY) F7Rs 4% vy A3 ¥ gol TUMEE
Zahd, olejst A iR AT 9 dd g B
e P Ao 48R 9loT E (Kobayashi 1992),
gofdel olgt A% TR o) A 2 FoETE F
2

n

& o 3 ABol EFHHO R AAXT = TS} YE-
< wehdl Co} vjekl EE HIEFA 47 kolA B3t
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1. A0y W A

B A7 20029 MEA AET B9 208X T ozp
S Ao R AASIGTE ZAA F EAAl, ES B
o3 Aglsh o] Erle3st Al 5-& Agsty vlE
A Q7 xR 208 HF IR itk o5 AYF
(placebo, n = 6), BIEF! C B&2(Vit C suppl, n = 7), H]
EP E ¥32(Vit E suppl, n = 7) & T3], vlel®] C=
Ak L-of2F 2814H(1,000 mg) <, BlEH] Ex #3t
oFel 734 E (d—alpha—tocopherol, 400 IU) & 314 4

220 AAAAL o)) BgIES sgch

2. 32 AT Y

Foa HFHT A E B xS e R AF A
3 ZARE BHOE JEsl o] BRE AL (Lee
T 2002) WEF AF A3 WU ZARE ol8d] 24}
FE) A Rl g8 ARG AF AAH vE
AAE 14708 4FTMF D AR &F 97 ¢
T, F R TR o BA E Axw d2F JIF,
=8, A, AR TR 98 F59) AF U S4o
E AN AFIAAF R Al 19 % B
Aog AT SA/AFY 13 A5 £%¥ ¢ AR
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AR REE 2AIY 19 549 HHFAZE STkl
ot 13 A3 22 718%9 0.54), 14, 1.54 & 3=
o7 T3 AE 2719 ARE ANsger, 43 vl
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oA (el S I, shedof 19/2~38], 454
of 1~23]/3~43)/5~63], 315 135]/28/38) 2 3l
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+%7] ¥L(Systolic Blood Pressure: SBP)} o
¥ <} (Diastolic Blood Pressure: DBP) &

4, @73 Bzt HED R AER
ofd FEATENCIA ZAL TRt Hobg Adehgmlol A A
el Fnk AEd Frel das 3% &
rpmellA 2087 9

Ak 242 AA315THPesce & Kaplan 1987).

g4 vjeP) A 2 vjel E £3& 3904 n—hexane
o= vlefwl A9} EE FE3 $ o|€ Bieri 5(1979)9)
e A7 At S8 54 Al detectors UV
absorbance detectorg AME3I311, column® Nova—Pak
C18 (3.9 X 150 mm) column=,
(95 :5)2 34 15 ml/m]mJ oo ox)abEA] T 292
o FFEE S

@3] beta—carotene —;—%
WS gsled Sk AFe] BE gL FAbgAle
25| 95 E 519t} Columne Nova—pak C18 (3.9 X
150 mm) columng o833, o154 acetonitrile :
dichloromethane : methanol (70 :20 : 10)& 3o 1.5

o)|5AkS

! 5248 Bieri

2389

47C, 3000
23] 3 8513 oH, meta-
phosphoric acidE o]-&3le] AFAME x| 2 gwas
A|AT F 2, 4—dinitrophenyl] hydrazine 2.2 8|l C

WA - BSA - A8 - 135

¥4 A5 % (total—cholesterol, HDL—cholesterol, tri-
acylglycerol) & EAx}FEE A7) (Hitachi, Japan) & &%
31913, LDL—cholesterol Friedewald 7)ol 2J3] A
¥ AcHFriedwald 5 1972).

5 AEEM A 5 MY

TE AF ¥4 SAS program (ver 8.2)& o831 &
A Ao, iked B, 258z, BEHS 52 7
EFARE T8l N AE Ay, FA AF
HoZ {old ASE p < 0.05 =0l paired student’s
t—test, A AF 3t Aolol] st FoidS LEAHEY
(ANOVA) 22 ZHTsiglon, B2 + folapt 2d

Table 1. Comparison of general characteristics in elderly women
before intervention by group

methanol : water

5(1985)9

ml/min 742 FA31%1th

Variables P(Isiei))o Vlz.nC =su7y:;pl V|(fr.1E iu7p)pl
Age (years) 760% 58° 759* 98 739+ 85
Height (cm) 1467 £ 3.1 1467 £ 57 1460+ 83
Weight (k@) 548 + 3.1 53.5 = 11.1 52.2 £10.0
Muscle (kg) 326+ 20 31.3+ 4.1 319+ 54
% fat 366t 24 367 £ 6.6 346 £ 3.9
WHR 09+ 0.0 0.9+ 0.1 1.0+ 0.0
SBP {(mmHg) 131.7 + 16.0 141.4 £ 255 151.4 £ 22.7
DBP (mmHg) 81.7 + 4.1 871 7.6 929 +11.1
1) Mean * SD

Table 2. Comparison of nutrient intakes in elderly women before intervention by group

Variables Placebo (n = 6) Vit.C suppl (n = 7) Vit.E suppt (n = 7)

Energy (kcal) 11787 £ 491.2" 1258.6 + 621.8 1248.0 £229.6
Protein (g) 372+ 184 429+ 228 450+ 11.5
Fat (g) 202+ 129 272+ 153 272+ 7.4
Fat % of energy 15.4 19.5 19.6

Carbohydrate (@) 2116 822 2125+ 101.6 203.7 £ 444
Carbohydrate % of energy 71.8 67.5 65.3

Fiber (g) 49 + 2.2 48 & 2.4 45+t 1.2
Ca (mg) 2288 + 152.5 3518 £ 229.6 352.3 £ 146.0
P (mg) 617.2 + 3128 707.4 £ 350.2 741.7 £ 200.8
Ca/P 0.37 0.49 0.47

Fe (mg) 6.8 = 33 7.5+ 4.6 80+ 26
Na {mg) 3251.1 £ 1384.5 3446.5 + 1783.6 3071.0 £ 949.4
K (mg) 1621.7 £ 895.6 1860.3 = 945.9 1775.3 = 491.7
Vit A (UgRE) 313.0% 187.0 377.6 £ 275.5 367.3 £ 110.0
Retinol (ug) ‘ 401 £ 39.6 575+ 536 719+ 39.8
B-carotene (ug) 1571.3 = 886.4 1852.4 * 1391.7 1689.5 + 545.1
Thiamin (mg) 0.7 & 0.3 08 £ 0.4 0.7 02
Riboflavin (mg) 0.7 £ 0.5 08 = 0.4 08* 02
Niacin (mgNE) 9.1+ 4.7 93+ 4.5 97+ 26
VitC (mg) 647 = 362 834+ 873 570+ 234

1) Mean + SD
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1. M8 HF 2 oY

AT A A AS D EYLS Table 1o} Vel
Ak Ao Bt A, A ASAZR @, AF T8
AALE, sEl-d9e] 9], WHR) 59 A=z 27t
AelE UERA] gttt 18y BE o) ARukgo) Hivt
02 HYHE 33% oINS E Yehda, T3 BE FollA
WHRe] 34d2] 44 ¥9jQl 0.7~0.82 273, o34 2
7 uRteZ AojEl= 0.9 o 3o R veRdeh ¥ dA 2
7t AlolE HolA] okort ek 131.7/81.7 mmHgE 7
A 184k vER C 23T 141.4/87.1 mmHg, BlElR! E
HEF2 151.4/92.9 mmHg® 18 ¥Hlo) sig=]c)

2. 9%2 MNP

IRIES] Yea A3 2 BRDAE Table 28} Fig. 1
of et EF MHFS AR 1178.7 keal, HIE
9 C BZT 1258.6 keal, HIE} E B3 1248.0 keal
E BEFNAN AZH 75%E WEL AU AA o
A T AWo] ARz vl & ALT 15.4%, HIEW] C
EZFT 19.5%, HlE}Y] E BEF 19.6%°13tt didAs
9] F¥a AF dele Ao R B Aoz Yy
th 53] O A% vlEll A, R, 249 39 o A7
A vebsttt 3ast vlelRl F odlElRl A AR 9
ok 313.0 wgRE, HlE C ¥%F 377.6 ugRE, e}

l [ vite suppl 23 VitC suppl I Placebo ]
Vit C e — }, e
Niacin E —)
Riboflavin e =
Thiamin < ]
Vit A < -
Fe
P
Ca
Protein
Energy
150
% RDA

Fig. 1. Comparison of % RDA in elderly women.

9 E B3F 367.3 1gREE AR} 44~54%% wj$
Bk vl E A7 A3 ulelwl Ce Yok 64.7
mg, HJE C B3 83.4 mg, HEM) E B2F 570
mgl 2 g AFFY 81~119% AH3tx Ygich A
2o M 9ok 6.8 mg, BIENI C HE2F 75 mg
HElRl E BEF 8.0 mgo® WA= 57~ 67%Qh
2ol AFHE Yok 228.8 mg, HIEN! C B3F 351.8
mg, HIEM E 37 352.3 mgl & AR 33~50%
2 RAA dUa A 5 MBS Jehgoh

3. g% NE X YOS} HED B

=] EH AA FEE Table 3o AAEIT &
B FAAA FEE Ao 153.7 me/dl, vlElR C REF
156.3 mg/d], el E B3F 152.9 mg/dl2 3499
%1 200 mg/dl o]3tR o, b FZHAHE T ok
7 156.1 mg/dl, ¥IEF) C ¥ 57 167.6 mg/d], BJE}] E
HEF 187.0 mg/dlE AAPH91240 mg/dl ©)8IT
o HDL-ZHAHE 5= A% 47.7 mg/dl, vlghn
C 3T 54.6 mg/dl, BIEN] E B3F 45.4 mg/diz &
2 45~65 mg/dlell AP RAog Yeht ikt
9 AA JFYHE F3EE, T AolE Q= Ao
Ukebstch _

AEAS<] 418} vlE 58 Table 49 Uehylch

Table 3. Comparison of plasma lipid level in elderly women
before intervention by group

. Control Vit.C suppl Vit.E supp!
Variables (n=6 (n=7 (n=7

Triglyceride 153.7 + 50.5” 1563 + 1049 1529 * 74.4
(mg/dl)

Total-cholesterol 156.1 £ 230 167.6+* 253 187.0 + 30.6
(mg/dD

VLDL-cholesterol  30.7 = 10.1 31.3%f 21.0 30.6+ 149
(mg/dl)

LDL-cholesterol 77.7 £153 818+ 342 111.0+ 247
(mg/dh

HDL-cholesterol 47.7 £ 11.2 54.6 £ 18.1 45.4 + 10.9
(mg/dl)

1) Mean * SD

Table 4. Comparison of plasma antioxidant status in elderly
women befare intervention by group

X Placebo Vit.C suppl Vit.E suppl
variables (=6 (n = 7;;p (n = ;D)p

Vitamin C (mg/L)  6.12 £ 3.49” 631 + 4.06 6.03 =294
Vitamin E (mg/L) 616 +1.28 599 147 401 +2.30
Vitamin A (mg/L)  0.49 + 0.07 0.43 = 0.14 0.47 £0.16
Vit A/ TG + T-Chol) 8.41 + 0.0 805 1.72 7.89 * 3.28
(mg/g)
B-carotene (mg/L) 0.10 =004 0.15%0.10 0.11 +0.05
1) Mean + SD



A HlEl C 35 Yo 6.12 me/L, BlENWI C BE
T 6.31 mg/L, ¥IEN] E B3F 6.03 mg/LOZ Z7F &}
o|F BolA| ggton] BE Fo| AYHY 6.0~20 mg/L
(Pesce & Kaplan 1987) ¢l slig= 1 gigich E < vlelql

E T5& Yok 6.16 mg/L, BIE C ¥%F 5.99 mg/L,
HIEF E B&F 6.01 mg/LoZ dA] 27 2Jo|E Rol
A ggron, Aahelel 5~12 mg/L (NCR 1980) ¢ siw
How, do vieh A FEE 9T 049 me/L, HERI
C B35F 043 mg/L, vlEM E B%7 047 mg/LOe=E o
2} A elel 0.34~0.75 mg/L (Pesce & Kaplan 1987)
of FHACE FAAAR FFAXEE T I g
HIER) A B ek 841 mg/g, HIEF C 23T 8.05
mg/g, HIEM E E&F 7.89 mg/ggiod, g9 webls
B FEs A 0.10 mg/L, ¥ER) C 237 0.15 mg/L,
HER] E B37 011 mg/LoE Yeh} £ dF tpdaks
o] :RIH|E B3l ArbH<l 4k} niekl Fe=
A3 H Aow ey

A A AAAS D gk, FUA HH gl g g
Fatsl HiEl F5 5 BE gl 23 2olE rolx) &
of A=) & —ErBM AP S B 5 ok

4. % N3 5% Y

A AF g A4 F52 WIE Table 5, Fig. 2, 3
of ARSI FA ¥ 8 T4 A T Wl 4
o7 9.5 mg/dl 7% HIER] C B3 24.5 me/dl T4, 1]
Bl E 3T 8.9 mg/dl Za8le, Hlel) C B3l
Y A 50t 7S Wl Zaaint F4 & 89
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Fig. 2. Changes of response total cholesterol of HDL-cholesterol.
. significantly different between pre- and post-intervention at
p<0.05 by paired t-test.
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Fig. 3. Changes of response LDL-cholesterol of HDL-cholesterol.
*: significantly different between pre- and post-intervention at
p<0.05 by paired t-test.

Table §. Changes of plasma lipid level between pre- and posi-intervention in elderly women

Variables Placebo (n = 6) Vit. C suppl (n = 7) Vit. E suppl (n = 7)

g Pre 153.7 % 50.5" 156.3 = 104.9 152.9 + 74.4

T”g(’:;gl)e Post 163.2 + 64.0 1317 + 47.3 1440 + 73.8

Change 9.5+ 61.1 -245+ 855 ~89 + 527

Pre 156.1 + 23.0 167.6 £ 253 187.0 + 30.6

T°’(?:]'§/Z?)’e“e'°' Post 159.9 + 24.7 170.5 + 42.7 179.8 £ 27.6

Change 38x314 29+ 325 -7.21 4646

Pre 30.7  10.) 313+ 210 30.6 + 149

VLDL-cholesterol Post 326+ 128 %3+ 95 288 + 148
(mg/di)

Change 19 +122 -50% 17.1 ~1.8+£10.5

Pre 777 £ 153 818+ 342 111.0 + 247

LDL-cholesterol Post 733+ 294 866+ 458 93.3 + 26.4
(mg/dl)

Change —44£323 48+ 365 -17.7 £372

Pre 477 £11.2 546 & 181 454 + 109

HDL-cholesterol Post 540+ 10.1 576+ 172 577 + 12.1
(mg/db)

Change 63+ 11.6 30+ 89 123 + 14.4

1) Mean = SD
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FEUAHE F5 wske $1oRF 3.8 me/dl 7L HIERI C
BEF 2.9 mg/dl $715I0EH B3 vl E BELELS
7.2 mg/dl A3 o, FA & g9 VLDL-Ze2HE
EE Wsk= 9okt 1.9 mg/dl 71 vlERl C BE7 5.0
mg/dl 7+, BlEl) E B3 1.8 mg/dl T4sle vlell C
BEFA 71 we] ZAsIeh T4 & g9 HDL-Z49)
AHE FE dAshe ok 6.3 meg/dl, vlER] C BEF
3.0 mg/dl, BlE}R] E BEF 12.3 mg/dl $7}31 vlghl C
BZ7o| 7 FA F71skginh AvkE o= viell C 2%
72 Yol 2424 9 VLDL-ZAAHE 557 7 2
o] Zastglon g E BETFME 2ZUAHE F
T %2 4 HDL-ZH2HE 5571 A Bl 718151
o1 foJHo)A|= Bapich

T HDL-ZaAHE] dist SZe26E 88(T-
Chol/HDL) & #jekzo] 0.4 4, HIERR] C BHETo] 0.1
72, BlEl] E BE7o] 1.1 §ostA Z4sle] nlel E
BEog % 4 a9E B + UUck(Fig. 2). =§
o] F3h= HDL-ZHAHE] dist LDL-ZHAHE<)
H]&(LDL/HDL) M % Yebtth &, $72 0.3 T,
HlER] C B3 W3l 9iled, e E B3ollA
=09 7A23%on] vl E BE7) 74 A5s F
Aoz {3t Fig. 3).

5. WOl QIS HIEHD 55 Y}

A ¥ 99 Iz} nigvle) W3l Y=E Table 6°]
A AT}

g vERR C 5% WHek= 9ok 5.75 me/L F7F, vl
EFY C 23T 11.19 mg/L 7}, HER) E B3F 8.36
mg/L. 712 BE FolX Z7RIon, 1 A= ulell C
BETol kel vl fstA w30k 8 vjEl E
B W3k 99FE 049 mg/l T4 BIERI C B3F 2,61
mg/L Z7%, vjEN] E BE7F2 5.68 mg/l F718I5ItE E
HEN A F5 ¥k 9JokF 0.06 mg/L F71 vlEl] C
B&F 0.06 mg/L 7F vl E 237 010 mg/l 5
7tz F3F Aol 8 HolA| gokont, vjehl A Ed T4
A FEd FEY2HE $E2 2T B9l vlekl
E BEToM= S A 7.89 melg, T ¥ 14912 793}k
Al 7Vl o, Mgl oM E ekt 0.90 me/g 7
4, HE C B3T 3.64 mg/g 571 BIEN E BET
7.02 mg/g F715101, vlEl E BEFOo® o] gto) H5E
#E2 Bk g9 welRde] w5 Hdls ek 0.03
mg/L 7} BlEM) C B3F 0.02 mg/L 4, BEMI E
HBEF 001 mg/l 72 17 Ael7} elsith

6. ggt Bzt

A F dte] W3l Fig. 4, 59 AAEAT) 37
el QoM Hekre FA AF ¥l glgler, =3t v
Byl C R3FL FA F F7lsigisr vls) Blel E B
23 151.4 mmHgol4 130 mmHg® 4 & 214
mmHg F2lA o2 743l vlel] E B3 02 Qg &
Z7] ¢ 2 A3 nojFch 37 el SlojA ¢
k8- 81.7 mmHgolA 80 mmHg®Z 1.7 mmHg 7435}

Table 4. Changes of plasma antioxidant status between pre- and post-intervention in elderly women

Variables Placebo (n = 6) Vit. C su?)pl n=7) Vit. Esuppl (n = 7)
Pre 6.12 % 3.49" 6.31 = 4.06 6.03 + 2.94
Vitamin C - ok P
(ML Post 11.87 + 4.89 17.50 + 4.11 14.39 + 3.74
Change 5.75 + 2.80° 11.19 + 3.68° 8.36 £ 1.37%
- Pre 6.16 £1.28 599 + 1.47 6.01 = 2.30
V”(“ﬁ'g'/’; Post 5.67 £ 1.46 8.60 + 5.18 11.69 + 6.03
Change —0.49 £ 1.29 2.61 + 5.45 568 +7.71
o Pre 0.49 = 0.07 0.43 + 0.14 0.47 £ 0.16
V"f'm”;;‘Lf Post 0.55 % 0.14 0.49 + 0.08 0.57 + 0.23
Change 0.06 £ 0.16 0.06 + 0.20 0.10 £ 2.19
_ Pre 8.41 = 0.90 8.05 = 1.72 7.89 + 3.28
Vit A/(IG + Chol) Post 7.51 £1.93 11.69 + 5.12 14.91 + 6.30*
(mg/g) b o R
Change —-0.90 £ 1.24 3.64 + 6.07 7.02 £7.59
Pre 0.10 = 0.04 0.15+0.10 0.11 = 0.05
5 (‘r::g/’t)e”e Post 0.13  0.06 0.13 £ 0.07 0.12 + 0.06
Change 0.03 = 0.04 -0.02 + 0.08 0.0)  0.04
1) Mean =+ SD

= #% sx#. significantly differnt between pre- and post-intervention at p < 0.05, p < 0.01, p < 0.001 by paired f-test.
a, b, ab: means with different suoerscript letter among group ar p < 0.05 by Duncan's multiple range test.
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Fig. 4. Changes of systolic biood pressure between pre- and
post-intervention in elderly women. *: significantly different be-
tween pre- and post-intervention at p < 0.05 by paired t-test.
a, b, ab : means with different superscript letter among group
ar p < 0.05 by Duncan's multiple range test.

100

® N

40
mmHg 40

20

° . -
-20
Placeb VitC suppl VAtE suppl

] Pre 81.7 87.1 92.9
Y Post 80 88.6 84.3
Hl Change -1.7 1.4 -8.6

Fig. 5. Changes of diastolic blood pressure between pre- and
post-intervention in elderly women.

Qo0 ek C 25T 87.1 mmHgolA 88.6 mmHg
2 93)8 1.4 mmHg 730, vjglel E BE7S
92.9 mmHgoll 84.3 mmHg® 8.6 mmHg 724310 1|
ElYl E B30 o|g7] EY 74 A3t O ol v]s)
5 me] vehdou, frelahe stk

nigy

Ad #d A S 2 A48 AR 49 AvE
HjAst L v EQA o7t xRS AR dAgste] age
FFdeie Akt ekl BF 2dE ZALSIgiT

3= dF AAFS BE ToM IFF 75%S
HET AT 19779 MAY 2 i ZALE AIRS
E FHZo] o|27I7HA] A3 ZARO] HET]E sk,
] QS 2R & AelA Ed BF oA
AFHFo] AgFel vigsHT AU S A48y F

&

R L ERRED

e ¥ig 5 shue A 9% F Ago] XXk v]go)
AA F7Ye Zoltt. 27 Q&) o) iy kT wW3lE
o] AEHA Agke] 25t AFLE0] A Frlsla o
(Kim 2000; Lee 5 1997), @Ale] A48 w3z 2 o
UO2T A& F7IE Aog APEH(Back 5 2002).
e 2 AT gAREY ojuA] A vlE-s A
Hu, Yok 15.4%, vlEF] C BE3F 19.5%, H]eH E
BET 19.6%22 39l A4 A A8k 20%
ojalo]Algl, 2001 FHZ - FUEZRAL 654 o =l
o] A%, AFT oA 13.3%5 Aogry FF W
4TH(Ministry of Health & Welfare 2002) & A&9) 8] 5.
& o vlwA AFERE grololx] IS AE FEolt) 4
olA} F7k= mEZAAEIES] YAe] F 4= 3lo)(Connor &
Connor 1997), 73 A% {RIAPT @ 4 itk Park &
o] AT(2003) oM AT ARl F gkl digk A o
A BleE 18%E 4724 30~40% (Dubois 1994)
b= vlwrt H2] g2 FEAQUE, $2ute) F$ ot
22 A AFHE 9 FYAHE 550 9SS vxE E
o3& 7IRE 773l disl AF3 A AH wig F
2 Q3 X AAL EF el tigt S FF3IH o
AAVEC) ok AF Neje AwtEog Eakslgion £3)
gakgl Fokael vk A AFHFE AAF] 44~54%
Z ol EFSIrk 19999 RAEAR v A7 g%
AL A3, HlER Ax 654 o3 xR0 FellA ARF 7IF,
P 247} 61.5%9) 54.3%2] 7FE e AFHEE HIo
o, oju] o2 ATE B3 vlEN AVl - 9 xUdENAl
A AgE7) e dgr2 B1gY grHKim E 2000).
ghd =84 ghalkst Jokagl vjEl] CE J AR
81~119% A#3x e, oln] e AT FAHE ¥
& vjEl] C Ad3Fo] 2o AAER QtHLim % 2003).
AR AARE GA] Polx] FFEY 57~67% 3Tk ©]
= 20019 9 37 dUgzAl Agola vebd 654 o]
A xgle] Y HE HFF 11.2 mg B} @& o)tk
4310l Aske xQ1FolA W8S st A%Are] A
Hoz S5 (Erban 1995), tigo] 43 B&3 B
BEo] T Aol 1 AzZe] 6 Aotk ot
A @ AR Fao] ¥on A3} vlpA Lol AFL
FHoE & o] ARIsojof & Aold}. tE AFFol
M= deptbRo] AT gAY 24 A3s %
2] 33~50%% A FUdi AHF F 7P BaksiA Jebs
ot 242 Astrhiolr o] 23} o] xukata} Aitstod
E8EE st ke E8 Asiste (Lee & Shin

2000) AgH7e] BErs 29 Wl FuiHET 944



140 - 3Aks} vjelRl B33} A WA ET

FEE #5e 202 ¥4 ok Fleischman 5 1988).
T2 AY A7 2o 5 2w TFS 0.3%44 1.0%E F7t
AlZE o vHd Age] Wi Eo] ATk sGivH(Park
5 1998). AE#A Afo] APFAAL] 1&Hold, # &
T RS ZE AFE B oflet AXjo] Ca/Pol Ak
0.37, vlel] C B3+ 049, Wl E H3E3 047% 43
3] @Yo thdxEo] AA ndYE D mEY Ml g
HE AE 72 o, =0 2 JAEDTS A7 F
Aol opd = glok Q19 17 FAle EFEQA 2]l
& MAFEE TheFst s AHRIo] AAFHL o,
< ANERES] XEHA FeTE] EBE X EEE
S dusty g #dS XA F UAEF HET d2
FE B3 B AddFe o] xR0 A% K
ke HA9 wikte] E 5 Qe ol

WAES] A Gt 9 FAbs} vleRRe] gkt
€ 23 &g 07 yeEth Jey ool vls) i
AL BA 18S, 18 Bl A=A o)E A
T2 = TAEF] TS ATl JERsT iR}
52 204, 304, 404, 50tH, 60t) o]0 FE3} A
AFed & A ey, 8% Ze2EHE 55 A
W EEE A% FUel w2t 50ti7kA] Skt 60t
ol dAE AN e Hotzlth. Telv %7] g, ol
7] k2 A¥ F7tel me} 604 oAl HE| Ut
sh= 278 HAth(Hwang 5 1999« A4+ 2%E &
AT ARE A5 AEE F ok =g s A 7
deEs AvE & vk dxE BE 7Y AREEol
Bjto 2 AoSE 33% oY oE JERE, ¥ EET
o] WHRe] o}4d¢] 4 ¥4 0.7~0.8& ZHsto], of
A BE nwto g Aol 09 ojo g Ul o432
WHRe| 0.8 o]dold AE8RAE T2 FE80] o
(Brown 1990), WHR ¥ v]Rte= oju] d¢a 24s 4
Bdo] Aol Bag vl 9ltk(Cha 2004).

437 L—okA~ 7 E8AH1,000 mg), d—alpha—tocopherol
(400 IU) 338 3l 7 &35 21 si9ick 1 A7 v
Bl E B3 ZNEAR] AAYREE 7WdAIZIc) 53] HDL-

i,

2

o2 ¥

2

[o

ZH2HEol gt FEAAEHE 81&(T-Chol/HDL) (Fig.

2)3% HDL-Z#2H e tig LDL-ZSdAHE9] v&
(LDL/HDL) (Fig. 3)2 st zaAlziem, vlell E
B3L wd £%7] ¥ehg 151.4 mmHgoll 130 mmHg
2 ZFA ¥ 214 mmHg 49308 ZF4AA, AZAEE7]
A3k ot @ X ge)) vlElY] E B3] FalAQ) JoketAl vt
Aoz AAR. 7|1& Aol st vEGTL FATR

o W 444 2 F TelrElE SFol wokovl, 53]

ol¢h7] dstol H AAR o WS WA Slom(Lee
% 1992), YdvAor P F ZHAHE 5 AP =
0.1242, p<0.05), °I¢7] ¥ (r=0.1194, p<0.05) F
23k ok A AHAZE Y (Hwang 5 1999), 0|23 A
© 8% ZuUAHE s 757 99 Sl we of
= AR RE AdgskAlRE o)eh7] dtel Aol AlgE L.
2 1y Aeg 1o oley] ¥elol 83 AdEEs o
< WA BAE YrHLee T 1992) 1 &0 B A )
e o] Y AAE BT siGith et &
ATelA HER E 25 A g e ARz 7]&E
Bl g oley] o] ofd &7 Y 4 aNE
B3t ols didAtsel ¥ 24 g @3 A3
FEE AdeIRE Aol sty s &, J1E QT
= 8¢ @28 ez 159 uAAAEe xA Al
£ oz o]Fo] Y AAE FEslgoy, 2 dF o
BAEY] Ad FFFEE A8 Fse Holloh wet
A 71ETRE gy A dit AHeE 57 8 e &
W7} vepd Aoz AR B AT didRle} 2ol n¥
o T2 BRdta oy ¥ A s AHEY &
A7 ez vehhs divdAtel digt @Y A ado
& Q7= u]Eg Hol). ulgla o] Kokl AF} A
£57 3|t

T3 vEl] E B3 vjER] AS 99 ST 2
2HE §F 99 g F o] # 2h(VitA/ (T-Chol +
TG FraF oz Azt vieh Ax 2399 A%
At Absh 3tEE 84 Aol did BS Alxst Ax
Atole] free radical®] AHREE-S AIAAIA MEEr BE
9% 93 g3t (Mettlin 1984). tAzE2) BlE}
Tl AC] AdFVT FEYE Mg ZARBHA HER E ¥F0F
o A ¥ ozt HlERI AY Y FulE 90 FUel
Qo] AW o] AuilE WS AAE Foh

HIER EX 543, v a2 02 A47|& {8 ez
& AASIH A FJkslE o= 28-S St &, g4 B
AbsEe] git]ga) whgsle] Apilo] AbslEwA Eiods
FE3AIs 2oz g3iA It (Combs 1992). HIER
E7} AR oide] adzoleln geiA ok oifE
o] AFollA I Z3t AFHA Eate] A% A s
A3 AukleA Hlel EE 48 83 stoh 2y
2 d7olM= vlER E BEo g 83 XA shda 8 72
2 ZHE 2o H[ERI EQ] A% o 9 X5 a7}e] goFst
A S AT E3 2 ATl AAEE B|e

R E FF, 2% AZ] @ &2 83 Al aAFolirh 1

it 2 FRAgs A9 9 AP

e 9 A0



2

r

574 ¢4 &) AAA BEEA AR =2
= 3A34E B3A 2 FAksAY s AH7t
3HA ol FoA| AL gtk ol BEF2 T UE ¥
B 2 23]y 133E AL ok A oA Y
Agt vER] E 21 ofqz} vigkl C, dellE, SEAT]
T AF U B ¥ Qe A AeAEE
o G 0R o|Fo] A & Jirt whM AEL 5% &

A8} ok HH7} BT 0)F0) A F UES x9S Y
#

0“.4 ‘{U
~ e Mool
=T

e

o
sac.
20 ¥ B2

2 QT B 9 37k Be 9988 198 37t
53] Jaw 289 Sz A% 229 Aalg 2017 9
& YA BITOZ, MED olhule PO 1
£9 g AEie A8 Gkl HER Cob BlER E
2 B35 Aokl dedel mlAE BT ZAlle

o 1 294 293 o2 2k dldRle] Ha 4%, A
A AFARE ¥ AelE Ve gto, AAHEe
£ 33% old(Izh o0& Jehty, gk WHR gho] 94
BE wjgto g Yepdrh0.9 oAb, Y HA] F3 AolE
wolx] ¢gron} ¢k e 131.7/81.7 mmHeg® A 1Y,
HEN C &35S 141.4/87.1 mmHg, HlE] E H&F
& 151.4/92.9 mmHgZ 8¢ ¥l sld=uch 9%
& A3 HUE AR 23 ddREY 4% A3 A
2 75%F WEL FoH, Gui AFH e Ay
oz Bt Aoz veldth 53] 1 AxE vlel A, 3
, 2] 79 o) Azl veldoh g oA A
tdAbEe] AA G, Fadst JofdEs Jsst
, T3 AT gl Ao g VeRiTh
A $ Aot Hks tekshA veRdoh vl C B
2 ¥ 424 9 VLDL-Ze~HE 55 A4 a3
7} Boizlon BlEN] E BE0g:= FEYAHE FE
72 2 HDL-ZH2HE 55 271 a3 vehton), #
gHo)A = ek 18y HDL-E¥| A8 Sl oigt &
ZYAHE v]8(T-Chol/HDL) & $eko] 0.4 72, o]
EfRl C B3] 0.1 24, BlEf E Bgao] 1.1 f2Jst
A Zasigon, HDL-ZdAuE] tigt LDL-Zd12H
£2] 8- &(LDL/HDL)°] 9JoFt2 0.3 24, HERl C B
72 W3} giglen, vgll E REFolAE 0.9 7H4s)
o Hlell E BE2) g9 4 MNEHE Btk E3 )

& oo

ol

A - ASE - 1A - 141
BNl AZ g9 4943 TR FUAHE 5 A
gk kol HlER E BETolME FA4 A 7.89 mg/g FA
F 1491 mg/gE K3l F7IstRon, Wslael glo]
AME ek 0.90 74, vEkl C 23T 3.64 mg/g 7t
BEl E BEF 7.02 mg/g E7F610, vlElgl E R%o
2 gk vjell A Bf =0t V18RIt HERI E BF
< F%7) g A4 A 151.4 mmHgolM A4 3 130
mmHgZ 21.4 mmHg &2 ZAAH T wehA] o]
A o2F =02 AW AFdrt ARE S HE E B
ZF2 AA% Aotk B AT vjEl C BT 7
Hegsto] folaixles o), 47 AA M &t 2R
o} wEbA wlEll CR olzt kst 7158 ke AF Ul
FUAES] Gt VIR gEisle] A 5HE 99 B

A7t &9 vlge], T3 2958 oz & F
&t G o] o]Fo| o} & Zlo|t}.

0.

Wl rlo

a1

MO
r

Ames BN, Shigenaga MK, Hagen TM (1994) : Oxidants, antioxidants,
and the degenerative disease of aging. Proc Natl Acad Sci US4 90:
7915-7922

Back SN, Yang JL, Jin HH, Kim YH (2002) : Effects of green tea con-
sumption on serum lipid profiles. Korean J Nutr 35(8) : 854-862

Bieri JG, Brown ED, Smith JC (1985): Determination of individual
carotenoid in human plasma by high performance liquid chroma-
tography. J Lig Chrom 8 (3) : 474-484

Bieri, JG, Tolliver TJ, Catignani GL (1979): Simultaneous determina-
tion of alpha-tocopherol and retinol in plasma or red blood cells by
high ance liquid chromatography. Am J Clin Nutr 32: 2143-2149

Brown ML (1990) : Present knowledge in Nutrition, 6th, ed, Internati-
onal Life Science Institute Foundation, Washington DC. pp.23-38

Burton GW (1989) : Antioxidant action of carotenoids. J Nutr 119:109-
111

Cha BK (2004) : A study of serum lipid, blood sugar, blood pressure of
Buddihist Nuns in Vegetarians and Non-Vegetarians (II) based on
age. Korean J Soc Food Sci Nutr 33(8) 1 1311-1319

Connor SL, Connor WE (1997): Are fish oils beneficial in the preven-
tion and treatment of coronary arterior disease? Am J Clin Nutr
66(s): 1020s-1031s

Combs GF (1992) : The vitaminc-fundamental aspects in nutrition and
health. London, Academic press. pp.179-204

Doba T, Burton G, Ingold KU (1985): Antioxidant and coantioxidant
activity of vitamin C, vitamine E or watersoluble vitamin E an-
alogue upon the peroxidation of aquous multillamella phopspho-
lipid liposome. Biochem Biophys Acta 835:298-303

Dubois C, Armand M, Azais-Braesco V, Portugal H, Pauli AM, Bernard
PM, Latge C, Lafont H, Borel P, and Lairon D (1994) : Effects of
moderate amount of emulsified dietary fat on postprandial lipemia
and lipoproteins in normolipidemic adults. Am J Clin Nutr 60:
374-382 ’



142 - g4k} wiell 235t A4 A AT

Dithie GG, Wahle KWJ, James WPT (1989): Oxidants, antioxidants
and cardiovascular disease. Nutr Res Rew 2: 51-62

Erban JK (1995): Hematologic problems of the elderly, In Reichel W.
editor: Care of the elderly, Clinical aspects of aging, 4th ed.
Baltimore, Williams And Wilkins

Fleischman Al, Y1, Yagowitz H, Hayton T, Bierenbaum ML (1988):
Longterm studies on the hypolipemic effect of dietary calcium in
mature male rats fed cocoa butter. J Nutr 67: 151-158, 1988

Friedwald WT, Levy R, Fredrickson DS (1972) : Estimation of the con-
centration of low-density lipoprotein cholesterol in plasma, without
use of the preparative ultra centrifuge. Clin Chem 18: 499-502

Gey KF, Puska P, Jordan P, Moser UK (1991): Inverse correlation
between vitamin E and mortality from ischemic heart disease in
cross-culture edidemiology. Am J Clin Nutr 53: 3268-334S

Hwang GH, Noh YH, Heo YR (1999): A study on hyperlipidemia in
Koreans-Specially related to hematological characteristics and risk
factors of hypercholesterolemia- J Korean Soc Food Sci Nutr
28(3):710-721

Heltmann BL (1991): Body fat in the adult Danish population aged 35-
65 years: an epidemiological study. Int J Odes 15: 535-545

Kim JQ, Song JH, Cho HI, Kim SI (1991): Survey results on the pre-
valence of the hyperlipidemia and other risk factors of coronary
artery disease among Korean population. Korean Clin Pathol 11:
341-347

Kim MK (2000) : serum lipids by gender, age, and lifestyle in Korean
adults. Korean J Comm Nutr 5(1):109-119

Kim SY, Jung KA, Chang YK (2000): Development of a semiquanti-
tative food frequency questionnaire to assess dietary intake of the
elderly women in Korea. J Korean Living Sci res 18: 311-342

Kim YK, Lee HO, Chang L, Choue R (2002) A study on the food habits,
nutrient intakes and the disease distribution in the elderly (aged
over 65 years) (1) Korean J Comm Nutr 7(4) : 516-526

Kobayashi S (1992): A scientific basis for the longevity of Japanese in
relation to diet and nutrition. Nutr Rev 50(12) : 353-359

Kreisberg RA, Kasim S (1987) : Cholesterol metabolism and aging, Am
J Med 26:82 (1B) : 54-60

Lee HJ, Park SJ, Kim JH, Kim CI, Chang KJ, Yim KS, Kim KW, Choi
HM (2002) * Development and validation of a computerized semi-
quantitative food frequency questionnaire program for evaluating
the nutritional status of the Korean elderly. Korean J Comm Nutr
7(2):277-285

Lee KH, Park SB, Park HS (1997): The cross-sectional study about the
correlation of serum cholesterol and dietary intake. Korean J
Lipidology 7(1): 65-71

Lee YC, Shin HA, Lee KY, Park YH, Rhee JS (1992): A study on
concentration of serum lipids and food & daily habit of healthy
Korean Emphasis on serum triglyceride- Korean J Lipid 2: 41-51

Lee YS, Shin DM (2000) : Effect of dietary calcium and sodium levels
on lipid metabolism in hyperlipidemic/hypercholesterolemic rats.
Korean J Nutr 33(4) 1 403-410

Lee YS, Synn HA, Lee. KY, Park YH, Lee CS (1992): A study on
concentrations of serum lipids and food & daily habit of healthy
Korean adults. Korean J Lipidology 2(1) : 41-51

Lim JY, Lee HJ, Park SJ, Choi HM (2003): Factors effecting the

bioavailability of carotenoid in elderly Korean women. Korean J
Comm Nutr 8(6): 822-830

Metlin C (1984): Epidemiologic studies on vitamin A and cancer. Adv
Nutr Res 6: 47-50

Ministry of Health & Welfare (2002) : 2001 National Health and Nutrition
Survey

National Statistics office (2001): 2000 annual report on the cause of
death statistics, National Statistics office. Republic of Korea

National Research Council (NCR) (1980) : Recommended dietary allo-
wances. 9th. ed

Ohkawa H, Oshishi N, Aogi K (1979): Assay for lipid peroxides in
animal tissues by thiobarbituric acid reaction. Anal Biochem 95:
351-358

Park HS, Jie EY, Kang KJ (1998) : Effect of dietary calcium and fat on
plasma cholesterol level and cholesterol mechanism in 1,2 dime-
thylhydrazine-treated rats. Korean J Nutr 31(9) : 1394-1403

Park MK, Lee HO (2003): A comparative analysisw on the environ-
mental and dietary factors in Korean adul males classifified by
serum lipid prfiles. Korean J Nutr 36 (1) : 64-74

Pesce AJ, Kaplan LA (1987): Methods in clinical chemistry. The CV
Mosby-company. St. Louis. Washinton DC. Toronto part 10, chapter
75: 574-581

Riemersma RA, Wood DA, Macintyre CCA, Elton RA, Gey KF, Oliver
MF (1991): Risk of anginapectoris and plasma concentrations of
vitamins A. C and E and carotene. Lancet 337: 1-5

Um MY, Kim MK (2002) : Effect of grape intakes on lipid metabolism
of rats during aging. Korean J Nutr 35(7): 713-728

Yatassery GT, Smith WE, Quach HT (1985): Ascorbic acid glutathione
and synthetic antioxidants prevents the oxidation od vitamin E in
platelets. Lipids 24: 1043-1047

Yim KS, Lee TY (2004): Sociodemographic factors associated with
nutrients intake of elderly in Korea. Korean J Nutr 37(3): 210-222

Yun K8, Choi CK, Lee HS, Yu SU (1997) : The transition of internal
disease of the aged in Korea. Elderly Disease 1(2):7-16



