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Abstract

This study was carried out to examine the association of age, nutrient intake, alcohol drinking and smoking on serum
lipid and apolipoprotein levels in 100 healthy adults (54 males and 46 females). The serum total cholesterol, low density
lipoprotein cholesterol (LDL-C) (p<0.05), apolipoprotein B (Apo B) levels, LDL-C:high density lipoprotein cholesterol
(HDL-C) ratio, Apo B:apolipoprotein(Apo A-I) ratio and atherogenic index (AI) (p<0.001) were significantly higher in
males than females, but HDL-cholesterol level was significantly lower (p<0.01) in males than females. The plasma ascorbic
acid concentration had no difference in both genders. Most of nutrient intakes except Ca, vitamin A and vitamin B, were
higher than RI (Recommended intake) in both males and females. The meal frequency per day was significantly higher
(<0.01) in males than females, while meal speed, the heaviest meal, meal quantity and meal regularity had no significant
differences. The rates of drinking and smoking were significantly higher (p<0.01) in males (59.3%, 37.2%) than females
(17.3%, 6.9%). The age was positively correlated with triglyceride level in males (p<0.05), and with total cholesterol (p<
0.001), LDL-cholesterol (p<0.001), Apo B (p<0.01), LDL-C:HDL-C ratio (p<0.01), Apo B:Apo A-I ratio (p<0.05) and Al
(p<0.01) in females. The levels of serum lipid and apolipoprotein were more correlated with protein intake than other
macronutrient intakes in males, while those in females were more correlated energy, carbohydrate and lipid intakes than
protein intake. The effect of drinking on serum lipid and apolipoprotein levels was bigger in males than females, while
the effect of smoking on those was bigger in females than males. The plasma ascorbic acid concentration was positively
correlated with HDL-cholesterol (p<0.05), Apo A-I levels (p<0.001), whereas negatively correlated with Apo B:Apo A-I
ratio (p<0.05) in males. And that was positively correlated with HDL-cholesterol (p<0.05) in females. These results suggest
that moderate macronutrient intake, less alcohol consumption and non-smoking were necessary to maintain healthy lipid
profile with aging in adults.
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Table 1. The levels of serum lipid, apolipoprotein and
plasma ascorbic acid in the subjects

. Male Female
Variables (n=54) (n=46)
Triglyceride(mg/dL) 148.4£60.9"  131.3+81.3 1.3

Total cholesterol(mg/dL) 208.7+27.7 193.6+29.1 2.5

LDL-cholesterol(mg/dL.)  129.0£26.9 112.5429.5 28"
HDL-cholesterol(mg/dL)  49.9+ 7.3 549+ 66 -33"
Apo B(g/L)” 1O+ 02 09+ 02 387
Apo A-I(g/lL)” 1.4+ 02 14+ 02 -1.0
LDL-C/HDL-C 2.6+ 0.6 21£ 05 507
ApoB/Apo A-I 0.8+ 0.2 06+ 02 397
AP 3.3+ 0.7 26+ 05 547
Ascorbic acid(mg/dL) 0.4+ 0.1 0.4+ 0.1 0.7

Y Values are Meantstandard deviation.
2 Apo B : Apolipoprotein B.

) Apo A-I : Apolipoprotein A-1.
YAl Atherogenic index.

" p<0.05, T p<001, ™ p<0.001.
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Table 2. Average daily intake of nutrients in the sub-
jects

Male Female t
Energy(kcal) 1907.8+423.3"  1804.8+2959 2.1
Protein(g) 86.4+21.9 78.34+23.8 1.5
(172.8)° (174.0)
Lipid(g) 46.0+16.4 41.3£9.7 1.4
Carbohydrate(g) 291.7+75.3 281.1+51.2 1.4
Ca(mg) 831.1+416.1 609.2+407.7 0.7
(118.7) (76.2)
Fe(mg) 17.744.7 17.1£3.9 0.9
(177.0) (190.0)
Vit. A(#g RE) 617.7+£158.2 504.8+250.4 1.4
(88.2) (84.1)
Vit. Bi(mg) 1.4+0.46 1.5¢1.3 -0.8
(116.7) (136.4)
Vit. Bx(mg) 1.3+£30 1.4£1.6 -0.7
(86.7) (116.7)
Niacin(mg N.E) 21.6+5.4 20.1+4.3 1.0
(135.0) (143.6)
Vit. Be(mg) 3.0£1.2 3.943.3 -0.8
(200.0) (278.6)
Vit. C(mg) 129.8+59.3 148.6+63.2 -0.5
(129.8) (148.6)
Fiber(g) 24.5+10.3 25.6+8.9 -0.7
Cholesterol(mg/dL)  273.6+124.0 260.3+117.4 0.2
Energy rate(%)
Carbohydrate 61.2 62.3
Protein 17.5 17.4
Lipid 20.9 20.5
Y Values are Mean#standard deviation.
2 % of RL
" p<.05.
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Table 3. Dietary and health-related behaviors of the

subjects N(%)
Male Female 2?2
Fast 28(51.7)  26(56.5)
Meal speed  Moderate 14(25.6) 17(37.0) —4.1
Slow 12(228)  3( 65)
- 2 43
Meal Once (43) .
frequency  Twice 4 74) 34(73.9) 13.1
Per daY) e times  5092.6)  10(2L.7)
Breakfast 6(11.1)  9(19.6)
The heaviest |\ ch 18333)  12026.1) 29
meal
Dinner 30(55.6)  25(54.3)
Much 10(185)  10(21.7)
Meal Moderate 36(66.7)  24(522) 2.5
quantity
Little 8(14.8)  12(26.1)
Meal Regular 38(704)  33(7L.7) o5
regularity  pregular 8(26.6)  13(28.3) '
Yes 3361.1)  8(17.4) .
Drinking 11.0
No 21(389)  38(82.6)
Yes 26(479)  4( 8.7) .
Smoking 13.7
No 28(52.0)  42(91.3)
" p<05, 7 p<ol.
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Table 4. Correlation between age and serum lipid, apo-
lipoprotein levels of the subjects

Male Female
Total Cholesterol -.082 632"
Triglyceride 343 114
HDL-Cholesterol —.094 -.173
LDL-Cholesterol 073 516"
Apo B 071 388"
Apo A-l -.197 -.106
Al 015 328"
LDL-C/HDL-C 137 421"
Apo B/Apo A-I 121 312"

Pearson's linear correlation coefficient.
T p<05 T p<01, " p<.001.
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Table 5. Correlation among macronutrient intakes and serum lipid, apolipoprotein levels of the subjects

Energy Carbohydrate Protein Lipid

M F M F M F M F
Total cholesterol 224 268 143 197 328 254 233 .109
Triglyceride 364" 089 154 .150 133 .101 .189 191
HDL-cholesterol -.024 -.070 —-.049 -.109 -.050 -.031 134 -.122
LDL-~cholesterol 102 343" 105 319" 3707 325" 143 260
Apo B 044 190 -.087 136 283" 091 120 062
Apo A-l -221 -274 -349 -.454" -129 -.135 054 -470"
LDL-¢/HDL-C 132 4147 192 4217 350" 3017 027 348"
Apo B/Apo A-l 256 343" 224 425" 311° 162 050 387"
Al 241 359" 237 349 336 246 073 227

Pearson's linear correlation coefficient.
' p<005, 7 p<0.01.
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ARl H o} FAAAE YERIET, ol Lee $(1996)<]
H oot AXeith T2 DA AdF o] BEE HDL-
ZY2HE = ZAH0(Park & Lee 2003), Retzlaff
(192 &7k 7179 AFHE Sold 84 & 2924
E9| et Aastd A48@ A8 disled =80 B
ot 3T} Grundy(1998)°l 2l3hd Fake] X2 AP+ &
% Chylomicron®] 5& Z7FA71Y LPLY] activityol| &= 4
e FA ol B AR wxolE 9T v &
=0 e, E 97 2FAMT AF HFHe By
A Qo] A F4AA wxoe oA 4B
£ iR &stth 83 A FEd gig XE HFe] o
r2 A HHtke] 243 we}t thE20(Nelson er al 1995), 3}

Aol APl BeSE 83 3 FYsH B Fre

](Hu et al 1997) THEE 3R] A3 7o)
__% z ii—ﬂ’\ﬁli =i LDL- igﬂ/\};—“i_J _‘LE_
At a= Tk iﬂ% ul QoK Miiller ef al 2003).
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Table 6914 B vl o] £FE= It = =9
2H|Z, LDL-Z92HZ, Apo B %, Al LDL-C :HDL-C
2 Apo B:Apo A-19] H]9} Rl HQl He] FABAE Vet
W e (p<0.01), =191 7 $oll= LDL-ZE HE = %
LDL-C: HDL-C H]¢h= f9&Ql Fo] ZadAE vehd
(p<0.05) ¥Ha SR AT A< Ho] FABAE
VER AT (p<0.01).

] 2504 le] HDL-Z8|4HE % HDLY F8
Al Apo A-19] BEE 59 FoAAQ #HEAAE U
ERR] 2it) ol9} o] 57t B XA FFEd vRAE

3 3RS ztE T Yl Al AR o 2A JERd] et e
A9 S S5 aABZe F83 89l Fo iyt 2
Aoz Atmdrt

ol4e] Avl= 37} HDL-ZY ~H &9 s2E 7
7(Tsumura ef al 1999, Lee ef al 1998) A7 ko] WAy
£ of|9Fet(Greenfield et al 2005), =3 €¢3-& 4% = HDL-
ZY 2 3 79 AAEAE LDL-Ze 28 3= B9
AAAAZE YN Taskinen er o 1982)F RaEH=
the Aot ¥, Fd YA Yol S5 I
% 29 28%E 4 LDL-Z 28 E9] =& 7M1 5
A4 4 HDL-ZH 2H B9 FEdle 48S 74 &=t
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Table 6. Correlation among serum lipid, apolipoprotein
levels, and drinking and smoking of the subjects

Drinking Smoking
M F M F
Total cholesterol — .402"  —.088 127 167
Triglyceride 103 4757 409" 545"
HDL-cholesterol 121 049 -283 035
LDL-cholesterol 426" 354" 288 3017
Apo B 3977 014 112 199
Apo A-l 195 -.013 020 -349
LDL-C/HDL-C 275 347" 033 538
Apo B/Apo A-T 394" 065 .066 299"
Al 463" 014 134 212

WP weeh FEE a9l 4 955

Table 7. Correlation between plasma ascorbic acid con-
centration and serum lipid, apolipoprotein levels of the
subjects

Male Female
Total cholesterol -.075 -.077
Triglyceride —-.155 -.043
HDL-cholesterol 244" 224
LDL~cholesterol -.021 —-054
Apo B -.190 150
Apo A 485" 080
Al 127 11
LDL-C/HDL-C 088 076
Apo B/Apo A-l -.299" 125

Pearson's linear correlation coefficient.
" p<0s, T p<o1, " p<.0L

3k Kwak er al(2000)9] X519y U8+ t) Park & Lee
2003y 5= 4 FAoA ol 5 AL L = =
A2EEe Fol TS PIAA] Ferthn g v gloh

9% XA L ofxAvid Frele] AAAA
A EE FAR] A fel FAE& FAAE(Pp<0.01) 2 LD
FH 28 E BE@E<0.05)9= FolE Fo] A
Ehd ¥hH HDL-ZF# 288 eobs (249l
AE VERIATHp<0.05). A1 9ol FA& FAAA(p<
0.01), LDL-Z¥ &HE F%(p<0.05) % LDL-CHDL-C(p<
0.01) 2 Apo B: Apo A-1 Bl(p<0.05)%} -F2]%el Ho] At

FAE VR WA Apo A-19] BRoE oA Re) A
HAAE JE AT (p<0.05).

o]/ge] éiﬂr—“— T} vl EAART 83 S
ET) fe 1 2 HITHE Lee $(1992)2] Haehs 44X
igled, FAe A 5 WAX“H HeEd & Vel

WA %‘;}% Ch01(2005)—4 Haske Azl gt &
Axte vlEARt| vis] 24 F %Eﬂﬂ% TRt E

I 8k 3(Kang 1992), Muscat 5(1991)0l] olshd sh5ol)
L RE] FA" 8 & ZelaEH S0 B2 032 mydl
S7HETR sileH], ¥ A diAREER] Bl Al
Al FHe & FoaHE vEoe FoH9 Buy
< UERNA] stk B A AoM e 5o g
2 YRR TR AR A ¥ 2 984S v E Aoz eyt
o XA ((P<0.01) ¥ LDL-Zd 28 29 ¥5(p<0.05)
= JY BFA sl S99 feoAd o) g iﬂrﬁ??—
Uetg o2 A¥Ed A3e sy feide 3] v

Pearson's linear correlation coefficient.
T p<05, 7 p<0l.
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H Apo B:Apo A-1 Hl= f97 02 7Heatsith(p<0.05). <
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HDL-Z¥| 2618 527t Rl ex 37189
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E =% T/I AHBAE e, 1S /1 g obrz
2H2te] Ty ¥ HDL-Z¥ A& F59) fo4Ql 4

o) ¥ Jr} AS JERARCL, 394 o]5le] g FoA= &
# L JerIA &sittn B 3 v SIvKGreco

_0__-7 71;}_
| 2EHE, LDL-%H]*H]E(IKO 05), Apo B
9] ¥E(p<0.01) LDL-C:HDL-C®], Apo B:Apo A-I¥]
2 Al(p<0.001) T FAZ} o 2bEr} &2 ¥ HDL-
Fe|2HE0] wee AR AT 23w (p<0.01),
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olxzizHAtY] o A ME FolHQl AolE
YeERA] &kt

2. 19 €% AFH S GAT 1907.84423.3 keal, AL
1804.8+295.9 keal 2 BA7} AxR T} Bekom(p<0.05),
gl tigh 3v) FFAe] 44 HIES AU EA g8
B g . 2" vy 3 22 615 : 17.5 : 2009,
62.3 : 17.4 : 2052 Aol mE Aol glATh EY
RE il Fe, BIERR] B, viololil, HIE] By & H|
Bl col AR He A JHFE 2o, HiE
T A9 AFHFE A AF P vt

3. AL 55 AR GAED T #E Ze ' JYEhte
H(p<0.05), 14 7Y 3 G2 AEG o B2
Ao 2 YeRTHp<0.01).

L2282 FAEL FRK59.3%, 37.2%)7} A2H17.3%,
6.9%)° Hlal A Ee RoB ZALEYTHp<0.01).
4. AL FAARl Ag, A XA e o A

AAA S VERIA 2(p<0.05), A B$olE 8 &
29 2812, LDL-Z8) 28| E(p<0.001), Apo BY] Fx(p<
0.01), LDL-C : HDL-C H](p<0.01), Apo B: Apo A-l B}
(©<0.05) 2 Al(p<0.01)%} B ] FAAAE JehATE
5. 8% HDL-ZH| 2 89] =& Y BFA o] &
2 eheals, gl 2 XA AR o8 #
AL YehR] gsten, 1 29 AHAA Y ofx
A FrE WAl A% 9E AT 9
2 Wol W3 Al AfdE 4%, gtE 2 A
A Fe 4FgE Bo| ¥e AR YEuith
6. 257 B3 A2 L o}xA A 9] fof w|X
e ARETE EAl A ¥ 2A] JERd v
o] @3 A A ¢ ofxA WA ] o v|X| = FIF
AAED £ dxelA o ZA Jeged, di 2%
AA o] 25 HDL-Z2HE 2 Apo A-19] F&,

e 3 2U2HE, Apo Bl FE D Al fo

o by o%

}otrzz BANY o FAR S HDL-Z8 2
H Z(p<0.05), Apo A-19] FE(p<0.001)%H= B9 BT
AAE el ¥HH Apo B: Apo A-TH|&b= Rl 4%
HAE JENU2(p<0.05), I A= HDL-Z
2H 89 e Fe] FHAAE JEPRATHp<0.05).
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