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ABSTRACT

The purpose of this study was to investigate the relationship between dietary fat intake, anthropometric data, blood lip-
ids, C-reactive protein, and adiponectin in Korean male college students. Forty-eight subjects were divided into 2 groups
based on dietary fat intake: UERF (under 30% of energy ratio for fat source), AERF (above 30% of energy ratio for fat
souce). We collected dietary intake data using 24-hour dietary recall for 3 days. Anthropometric and biochemical param-
eters were measured by using standard methods. Segmental body composition analysis was carried out using an 8-electrode
multifrequency bioelectrical impedance method of body fat estimation. There was no significant difference in anthropo-
metric data and serum lipid profile between UERF and AERF group. Serum C-reactive protein level was significantly
higher in the AERF group compared to the UERF group. Although there was no significant difference in serum adiponec-
tin level between UERF and AERF groups, subjects had lower adiponectin levels. Correlation data show that serum adi-
ponectin level was positively correlated with vegetable intake (p < 0.05). In addition, dietary fat intake had a positive cor-
relation with meat (p < 0.01), whereas a negative correlation with grain (p < 0.01), vegetables (p < 0.05), and fish (p <
0.05). These results suggest that the increased fat intake of non-obese Korean male college students is associated with their
increased serum C-reactive protein concentration. Therefore, proper guidelines on fat intake and nutrition education are
necessary for the prevention and management of metabolic syndromes. (Korean J Nutr 2012; 45(4): 303 ~ 314)
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A SAES] URbALRE W AAAIS AL A3z Table 10
AABILE ZAAIALE & 487 2 UERF: 207 (42%),
AREF 284 (58%)°311, Amwxu Bt dFL 014 +

2.5A), B AL 1758 £ 5.1 cm, B AL 753 £ 119
kg, B+ BMI:= 244 + 3.8 kg/m’|3ich UERFS] B+ A
HL2 216 + 27A), Hat A 1752 + 57 cm, Bt 2SS
76.1 + 117 kg, B+ BMI= 249 + 4.0 kg/m’™©|%al, AERF
O] Wit AP 213 + 234, Ht A2 1762 + 4.6 cm, 3
I AFLE 747 + 122 kg, Bat BMI= 240 + 3.6 keg/m™©I3L
ok BMI&= = 2F f-012181 2fol= HolA] gt Hvt |3
ol slej=el, AR, AR AAEE, SRAE, U
A 9 FelEd Egt & 7 Y]] Zpo|E HolA] kek
oF AL O] =57] @9 1275 £ 147 mmHg, 1217

e 747 + 9.1 mmHge]3ich

o5 NH Y

ZAL AR et P 2|2 §9F A= Table 29} ﬂu}
ZAF AR et SAAAAL 951 + 717 me/dL, =9

AEHIEL 1592 + 269 mg/dL, HDL-ZYAHIE2 514 + 112
mg/dL ¥ LDL-Z|AH =2 88.8 + 18.6 mg/dLo|ich &

Table 1. General characteristics and anthropometric parameters of the subjects

UERF” (n = 20) AERF” (n = 28) Total (n = 48) p-value®”
Age (years) 21.6+27" 21.3+23 21.4+25 0.257
Height (cm) 1752+ 5.7 1762+ 4.6 175.8 £ 5.1 0.251
Weight (kg) 761 +11.6 747 £122 753+11.9 0.715
BFM (k@)” 173+7.8 16.3+6.9 167+7.2 0.813
FFM (kg)” 58.8 + 5.6 583+ 6.5 58.5+ 6.1 0.535
BMI (kg/m®” 249+ 40 240+ 3.6 24.4+38 0.895
PBF (%)° 220+ 6.4 212+57 21.5+6.0 0.463
Waist (cm) 81.7+13.0 79.1+12.3 80.2+12.5 0.880
WHR” 0.9 +0.1 0.8+0.1 0.8+ 0.1 0.972
VFA (cm?)'" 91.3 +26.8 84.7 +26.8 87.5+26.7 0.598
Edema 0.3+0.1 0.3+0.1 0.3+0.1 0.942
Fs' 73.1+59 728 + 5.1 729 +5.4 0.302
SP (mmHg)"” 1248 +13.7 129.5+15.3 127.5+14.7 0.358
DP (mmHg)"? 734+ 6.1 75.7 +10.7 74.7 +9.1 0.100

1) Under 30% of energy ratio for fat source 2) Above 30% of energy ratio for fat source  3) Significance as determined by student’s
t-test 4) Mean = SD  5) Body fat mass 6) Fat free mass  7) Body mass index 8) Percent body fat  9) Waist-hip ratio  10) Visceral
fat area 11) Fitness score 12) Systolic pressure 13) Diastolic pressure
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Table 2. Serum lipid concentrations of the subjects

HiA J=Zo] UERFZET o802 =4 Uyttt (p <
0.05). 3HH ojr]zulE] §leke = o1 7}o] 0 ojZ] 2}o]E Ho|
A QFQLoLt 2AF t A EF oY e AR 5
B 7|Fo R sl Bxr 2 AuEH UBRFAS 90%, A-
ERF-9] 82%7} oft] 2 UElo] &% w7} 0.8~14.9 ng/mL
B 2 Ato] ot oAt diigo] Asteel HsEe] A%
t} (Fig. 1).

16r 15 [] UERF

14 [ AERF

Numbers of the subjects
©
T

3
5l 2 2
O
0
0.8-7.4 7.5-14.9 15-21.4 >21.4

Serum adiponectin conc. (ng/mL)

Fig. 1. Distribution of serum adiponectin concentration of the sub-
jects.

UERF” (n = 20) AERF” (n = 28) Total (n = 48) p-value®”

Triglyceride (mg/dL) 106.2 +93.1" 87.2+51.8 951 +71.7 0.130
Total cholesterol (mg/dL) 167.8 +£20.3 153.1 +£29.5 159.2 £ 26.9 0.332
HDL-C (mg/dL)” 51.5+14.2 51.3+8.7 51.4+11.2 0.116
LDL-C (mg/dL)? 95.0+13.6 84.3+20.5 88.8+ 18.6 0.102
Atherogenic index” 2.5+1.0 20+0.7 22+08 0.145
Cardiac risk factor” 35+1.0 3.0+0.7 32+0.8 0.145
LDL-C/HDL-C ratio” 20+0.6 1.7+£0.5 1.8+0.6 0.566
TC/HDL-C ratio™ 3.5+1.0 3.0+0.7 3.2+0.8 0.145
Dyslipidemia (%)

High TG (> 200 mg/dL) - 3.6 2.1

High C (> 240 mg/dlL) 5 3.6 4.2

High LDL-C (> 160 mg/dL) - - -

Low HDL-C (> 40 mg/dL) 10 3.6 6.3

1) Under 30% of energy ratio for fat source 2) Above 30% of energy ratio for fat source  3) Significance as determined by student's t-

test 4) Mean + SD 5) HDL-C: high density lipoprotein-cholesterol

6) LDL-C: low density lipoprotein-cholesterol  7) Atherogenic

index = (Total cholesterol-HDL-C)/HDL-C  8) Cardiac risk factor = Total cholesterol/HDL-C  9) LDL-C/HDL-C ratio; LPH 10) TC/HDL-
C ratio: THR
Table 3. Serum C-reactive protein and adiponectin concentrations of the subjects
UERF” (n =20) AERF” (n =28) Total (n = 48) p-value”
CRP (mg/dL)” 0.31 +0.02” 0.37 £ 0.27 0.34 +0.21 0.032*
Adiponectin (ug/mL) 9.27 + 4.42 9.74 + 6.99 9.54 + 6.00 0.069

1) Under 30% of energy ratio for fat source 2) Above 30% of energy ratio for fat source  3) Significance as determined by student’s t-

test 4) C-reactive protein 5) Mean + SD
* p<0.05
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UERF” (n = 20) AERF” (n = 28) Total (n = 48) p-value”  EER’ RN Al

Energy (kcal) 1,958.4 + 629.8” 1,999.7 + 504.9 1,982.5 + 554.3 0.700 (76)
Protein (g) 81.1+258 88.7 +28.2 85.6 +27.2 0.477 (155)

Plant (g) 350+ 13.9 29.6+11.1 29.0+12.5 0.571

Animal (g) 461 +16.9 59.1+27.1 53.7 + 24.1 0.192

% Energy from total 16.8£3.7 17947 17.5£43 0.505

protein

Fat (9) 59.4+19.6 80.7 +22.1 71.8+23.4 0.573

Plant (g) 29.9+13.8 28.4+11.7 29.0+12.5 0.846

Animal (g) 29.6 +8.5 52.4+19.6 429+19.5 0.006™*

Plant (%) 50.3 +23.2 35.1 £ 14.4 404+17.4 0.158

Animal (%) 497 +14.4 64.9 + 243 597 +27.2 0.067

% Energy from total fat 27.4+22 36.5+ 5.1 327 +62 0.000"**
Carbohydrate (g) 274.8 +95.3 2297 +75.7 248.5 + 86.4 0.598

Fiber (g) 155+ 6.5 13.7+52 144+58 0.960 (58)

Ash (@) 181+7.0 171+50 17.5+59 0.290

% Energy from totfal 558+ 4.8 45.6 +8.3 498 +8.7 0.055

carbohydrate

Calcium (mg) 459.3 + 204.0 376.9 +192.6 411.2+199.5 0.648 (55)

Plant (mg) 235.7 + 96.9 202.9 +92.6 216.6 +94.8 0.837

Animal (mg) 223.6 + 127.1 1740+ 123.6 194.7 +126.2 0.698
Phosphorus (mg) 1,044.0 £ 416.9 1,046.6 £ 315.2 1,045.5 + 356.9 0.821 (149)
Iron (mg) 13.8+53 120+ 43 12.6+ 438 0.696 (126)

Plant (mg) 8.8+ 4.6 73+35 8.0+ 4.03 0.598

Animal (mg) 47+1.6 47+18 47172 0.736
Sodium (mg) 3,976.7+1,530.9 3,701.6 +1,294.5 3,816.4+1,388.8 0.429 (254)
Potassium (mg) 22148 +723.7 2,053.7 + 644.7 2,120.8 £ 676.0 0.808 61)
Zinc (mg) 9.61+3.9 9.4+26 95+32 0.437 (95)
Vitamin A (ug RE) 659.2 + 264.7 668.8 + 286.6 664.8 +274.8 0.784 (89)
Retinol (ug) 156.4 +88.0 153.4+92.5 154.6 +89.7 0.971
B-carotene (ug) 2,687.6 +1,285.4 2,763.3 +1,475.9 2,731.8 +1,385.9 0.505
Vitamin B, (mg) 1.4+05 1.7+0.6 1.6+0.6 0.375 (133)
Vitamin B, (mg) 1.2+07 1.3+0.4 1.3+05 0.362 (85)
Vitamin B, (mg) 20+0.7 20+0.8 20+08 0.391 (133)
Niacin (mg) 19.2+7.4 21.5+9.1 20.5 + 8.4 0.264 (128)
Vitamin C (mg) 57.5+27.4 51.5+26.1 54.0 +26.5 0.717 (54)
Folate (ug) 203.0 + 88.2 175.4+71.4 186.9 +79.2 0.391 (47)
Vitamin E (mg) 16.0+7.0 15.1 + 8.4 155+7.8 0.544 (129)




X|g M3 oef Y ME FSH

ZAF thAgARe] A9 9 2k A3AdEE Yebd A3k
Table 4, 5 @ 63+ 2t} AERFollA] 244 (p < 0.0001), 5
£ A (p < 001, FAAE (p < 0.000D), Z3AAE (p <
0.0001) I TrABZ S84 (p < 0,0001)2] AZ|2Fo] 49
Ao & =ohrh AT FE4 A A5 e UERF+
3} AERF+#0] 22} 49 : 51, 36 @ 642 o x|thH] z]HHdF
H[&0] =2 oA TE4 AAdFRFo] A UEltth o=
Z AL (TFA), Z3AHMAE (SFA) B T2 SR HAHMU-
FA)¢] @%EWWE % Ao @% & B o (Table
4, x5} FYE PUFA)9] Bl&oflA]

=

) 8l

R
Pk

2 AR —{;—P.E UrE}kkEP (Table 6).

Table 4. Countined

AZ R Mzt
ZAL oARLe] 16714] A1) Bt A3 Table 63 2
ot TAF (0 < 0099 HAF (b < 005 UERFT-OA,
G (p < 0019} o @ o F(p < 0.01)= AERFOlA]
/gz}] o] 0_,]/‘<4 oz =0 ﬁoi Z}\]_qu‘h:]- Eﬁ]x%o] 94
4o ot SRk gn W F579] 4Fjwo] AERFo]
2 Ao vtk
SF |71} o2 HE-S0te| A2
5 AmeF AAAISA, FFA A AE AFIEe] A
Table 5. Daily fat intakes per 1,000 kcal in the subjects
UERF" AERF? Total 5
(n = 20) (n = 28) (n=4g Pvale
Fat (g) 30.4+25 40.6+57 3674120 0.000"**
Plant(g) 148+33 141+42 148+64 0.127
Animal (@) 15.6+40 265+83 21.9+100 0.007**
Plantfat% 489+ 109 358+12.6 41.2+135 0.46]
Animal fat % 51.1+10.9 6424126 588+13.5 0.165

1) Under 30% of Energy Ratio for Fat source 2) Above 30% of En-
ergy Ratio for Fat source  3) Significance as determined by
student’s t-test 4) Mean + SD

## 0 <0.01, ***: p<0.001

UERF” (n = 20) AERF” (n = 28) Total (n = 48) p-value”  EER’ RNP Al
Cholesterol (mg) 381.9 +136.5 444.0 + 206.6 418.1 +181.7 0.150
TFA” 29.9+11.8 53.4+249 43.6 +23.4 0.004**
SFA” 9.7 +4.5 19.8+10.7 156+9.8 0.000"**
MUFA'"” 11.3+47 225+ 11.3 17.8+10.6 0.002"*
PUFA" 8.9+3.6 11.1+51 102+ 4.6 0.455
SFA : MUFA : PUFA 32:38:30 37:42:21 3614024

1) Under 30% of energy ratio for fat source 2) Above 30% of energy ratio for fat source  3) Significance as determined by stu-

dent's t-test  4) Estimated energy requirement, Values are expressed as EER amount (% EER of intake)

5) Recommended nutri-

ent intake based on dietary reference for Koreans (2010). Values are expressed as RNl amount (% RNI of intake) 6) Adequate in-
take based on dietary reference intakes for Koreans (2010). Values are expressed as Al amount (% Al of intake) 7) Mean =SD  8)

Total fatty acids  9) Saturated fatty acids
w510 <0.01, ***: p <0.001

10) Monounsaturated fatty acids 11) Polyunsaturated fatty acids

Table 6. Major top 10 food sources contributed to total fat of the subjects

Ronk UERF” (n = 20) AERF? (n = 28) Total (n = 48)
Plant fat Animal fat Plant fat Animal fat Plant fat Animal fat

1 Soybean oil Pork Sandwich Pork Soybean oil Pork
2 Sesame oil Hen's egg Soybean ol Pork, Belly Ramyeon Hen's egg
3 Ramyeon Chicken Ramyeon Chicken Pizza Beef
4 Black soybeans  Beef Pizza Hen's egg Sesame oil Pork, Belly
5 Bread Pork, Ribeye Pork Beef Mayonnais Chicken
6 Streusel bread Hamburger Mayonnais Rib Bread Rib
7 Doenjang Sausage Sesame oil Pork, Ribeye Black soybeans Sausage
8 Sandwich Pork, Belly Cookie Ice cream Soybean curd Cow'’s milk
9 Margarine Impored beef cattle Snack Pork, hocks Doenjang Quail's egg

10 Soybean curd Pork, Rib Walnut Cow’s milk Rice Ham

1) Under 30% of energy ratio for fat source 2) Above 30% of energy ratio for fat source



TAE EAT F Fo3t Afol& Yetl= 9455 Table 7
of| AT AL At FA SR T AAAIS Ao
A Z2A (p < 005), AAHZ (p < 0.01), BMI (p < 0.01), A
AHE (p < 005, WHR (p < 0.05), WA (p < 001), o]
7188 (o < 005 AEE AFrelAl= HAlRF (o < 00D
9 oullF (p < 005)2t ¥ HHAE YERSIEE 8% &
Ze|2EE T AAASA A w5 o < 001, AR
ZF (p < 001, BMI (p < 001), WHR (p < 005), WA (o
< 00D, o1 IE (p < 0093, P HF A= 5=
AR (p < 0.05), HIEPU A (p < 005, HIEFIB;, (p < 005), U
ofobAl (p < 001) 3 AFEFIAE o9liF < 0.05)2+
¥ A= ﬂ% A A BAelA = FA
HAE(p < 0.05) ¥ EP?:_! XA (p < 0.05)T= 29 A
A S Uehgich @3 HDL-Z | AE1E £32 A4S
2ol A AR (p < 0.05), BMI (p < 0.05), AALE (p <
0.01), WHR (p < 0.05) 2] AJ-AE Hetsich 8%
LDL-ZH|AHE =52 AAIAIS A4 Alg(p < 0.01), A
AEF (p < 0.05), AAHE (p < 001, BMI (p < 001), WHR
(p < 0,05, WA (p < 0.05), I8 (o < 0057
S ARl M= T (p < 0.05), HIEFI B (p < 0.05),
Lrolobal (p < 00D o] AFHAE, A AdFlEollxl= &
l“W (p < 005, FLEZZAAL (p < 0.05T= 52 A
TAIE eyt A ot zulE] =328 A AR Xk
T} ko] AHAIE YERNRITE (b < 0.05)(Table 8).
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Table 7. The amount of food intakes of the subjects

.
2 AE A7 FA i e R o5 A A
] AHE 2ARIL, 5 A W Ay A3 x ko] H
23S rof v|ut 9 AP ERES st 712 ARE AL
A} AZstoirt. # Arellals RAFRMIAE AFEkE & old
Zlo]| gk ZHke] Hlgo] 30% o]A4Fel S UERF (204, 42%)

EI
[*]

2, 30% n|7kel -2 AERF (289, 58%) 2 E-&3lic) 24
ZARAIRLS] Bt A A2 1758 + 51 cm, 753 + 119
kg o]OJ ouq o]‘:_ 20101,4 6}5‘1—0] o:]okﬂzﬂﬂz /H;H.O_ _?_]—3}
22 Agdie] A7 A A5l 173 cmat 65.8 kg
of ulaf AA-S- 2.8 cm, AF-E 95 kg7t = AE HY)’
= ;LZJ. _/]x%o] Z}O] .‘?]_OIX] 01—01—014. BML‘: E_;LE_’_
ShRFss] 7] (20009)0] whEH TpAlE HLIaL =l
FFRALAI57] 2010), At (23 6)°] Hls BMIZ} (24.4)
HolQdeh? ZAMAALS] EF A 2L F o B
of| 31311, w1t Fel XPOI% U] 33kt o]
AL APk ol| A el Aol Gigld A7st o
= o2 B9l7] Wi o & AbREch ARtk

Z7] " 1275 + 147 mmHg, ©o€7] Y2 747 + 91
mmHgO it} of= =7t AL Al571 (20109), At
oA 19~294] Hat 2%7] E9t 112.2 £ 073 mmHg, ©]¢]
e 73.0 £ 071 mmHg¥}t Blars]] B 2 A tjid=}e] o=

o é

°$~
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:\9
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UERF” (n = 20) AERF? (n = 28) Total (n = 48) p-value”

Grains & cereals 331.1 +114.3" 284.10 + 115.5 303.69 £ 116.1 0.454
Potatoes & starches 23.47 £24.2 2623 +31.3 25.08 £28.3 0.235
Sugar & sweetners 9.54+ 6.8 7.18+ 6.3 8.16 £ 6.5 0.690
Beans 30.00 + 42.5 18.51 +26.1 23.30 + 34.0 0.090
Nuts & seeds 207 £5.6 0.55+1.5 1.19 +3.8 0.019*
Vegetables 212.25+100.2 196.05 £ 101.9 202.80 = 100.5 0.968
Mushrooms 1.53+3.7 0.66+1.6 1.02 +2.66 0.010*
Fruits 29.15+56.0 22.95+29.3 25.53 + 42.1 0.128
Meats 132.23 £ 61.6 225.98 +107.8 186.91 + 102.0 0.073
Eggs 3792+ 153 49.09 +29.8 44,43 + 252 0.002**
Fishes & shellfishes 70.25 + 55.5 33.57 +£29.2 48.85 + 45.5 0.006™
Seaweeds 1.72+20 2.49 + 6.1 217 +48 0.172
Milks 99.10 + 84.2 68.57 +87.3 81.29 + 86.4 0.782
Oils 11.66 £ 5.6 10.59 + 7.6 11.04 + 6.8 0.282
Beverages 169.55 +173.9 251.86 +326.3 217.56 +274.0 0.163
Seasonings 28.37 £12.3 28.11 £16.8 28.21 £ 14.9 0.191
Total intake (g) 1189.91 +332.7 1226.47 + 442.7 1211.24 £ 397.0 0.506

1) Under 30% of energy ratio for fat source 2) Above 30% of energy ratio for fat source  3) Significance as determined by student's

t-test 4) Mean +SD
* p<0.05, **: p<0.0]1
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Table 8. Correlation coefficients between serum lipids, C-reactive protein, adiponectin and variables

Variables G c HDL-C LDL-C CRP Adipo-nectin
Weight (kg) 0.352" 0.417* -0.275 0.498™ —0.020 —0.090
BFM" (kg) 0.382** 0.283 -0.365" 0.335* 0.020 —0.061
FFM? (kg) 0.230 0.474™* -0.105 0.571** -0.063 -0.102
BMI” (kg/m?) 0.423"* 0.422"* -0.310" 0.471** 0.042 -0.114
PBF” (%) 0.358* 0.173 -0.372** 0.198 0.068 -0.036
WHR? 0.431* 0.344* -0.333" 0.366" 0.042 —-0.103
VFA® (cm?) 0.373** 0.387** -0.305" 0.456* 0.007 -0.091
DP” (mmHg) 0.291* 0.344* -0.078 0.320" -0.159 -0.159
Protein (g) 0.208 0.278 -0.152 0.333" -0.133 0.168
Animal iron (mg) 0.255 0.309* -0.055 0.284 0.002 0.019
Vitamin A (ug RE) 0.071 0.302* 0.167 0.281 -0.077 0.109
Vitamin B (mg) 0.198 0.285" -0.067 0.299* -0.186 0.209
Niacin (mg) 0.241 0.398™* —-0.074 0.433™* —-0.103 0.162
TFA® (g/kg) -0.128 -0.310* —-0.084 -0.298" 0.073 -0.103
MUFA” (g/kg) -0.132 -0.310* -0.070 -0.303* 0.096 -0.150
Vegetables -0.120 -0.046 0.095 -0.032 -0.094 0.286*
Mushrooms 0.538™* 0.167 -0.091 -0.119 0.279 0.007
Fishes & shellfishes 0.310* 0.362* 0.047 0.255 -0.076 -0.022

1) Body fat mass  2) Fat free mass  3) Body mass index 4) Percent body fat  5) Waist-hip ratio ) Visceral fat area  7) Diastolic
pressure 8) Total fatty acids 9) Monounsaturated fatty acids
* p<0.05, **: p<0.01

27| Y2 =041, o|¢] Y2 AR WS Bk’ oF o & =9t} (p < 0.05). °i= AERF9] 4% th=x

SHH ZAPARES] E5 CHEMA] ©iA 5e= AERF SRR ofuet A, SA9AE 23R4 1 thl &3
oA FoH 02 A YEITE (p < 005, 9SS SRR A B3 folF o' ol R IAAEY] &
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