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Relationships among Dietary Macronutrients, Fasting Serum Insulin, Lipid
Levels and Anthropometric Measurements in Female College Students

Seok-Young Kim

Dept. of Food and Nuérition, Gyeongsang National University, Chinju 660-701, Korea

Abstract

The aim of this study was Lo investigate the relationships among energy intakes, macronuirient intakes,
macronutrient compositions, anthropometric and biochemical variables in natural environment of free—
living female college students. The daily energy and macromitrient intakes were analyzed by means of
3-week dictary records. The waisl circumference and insulin level were best anthropometric and hio—
chemical correlates with the energy, carbohydrate and protein intakes respectively. However, there were
no relationships between waist circumlerence and insulin verse macronutrient composilions that macro—
nutrienl intakes were expressed as by the percentage of daily encrgy intakes. There were no relalionships
between BMI, weight, percent body fat and fal mass vs. energy and macronutrient inlakes. However,
BMI was posilively related to the percentage of energy [rom fat and inversely related to the percentage
of energy from carbohydrate in their habilual diel. Triglyceride was negalively correlated to Lhe per—
cenlage of energy [rom fal and fat intakes. Significant positive correlation was also observed between
the percentage of energy from protein and HDL-cholesterol.
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Table 1 Characieristics of the subjects (n=29)
Vartables Mean* 5D Range
Ape (vears) 216105 21.0~22.0
Height {cm) 1619+52 148.0~172.6
Weight {kg) 524*55 42 5~62.0
BnI” 199417  165~228
2 body Tal 256131 203~316
Fat mass (kg) 135=24 9.5-19.6
Wast (cm) 73255 645393
Hip (cm) 0042 80.7~576
WHR” D8LFQ04  0.75~097
Insulin (UU/mL) G8%19 35~110
Blood glucose {mg/dL) 713=11.1  51.0~83.0
Free [atty acid (mEq/L)  6425£3399 210.0~1529.0
Trglycende (mg/dL) B5B8E2B6  453-1331
Total cholesterol tmg/dL) 2086+514 1239~327.2
HDL-cholesterol (mg/dl) 567%+142 315—87.1
HDL-CACT 028%0.06  016~0.38

UBMI: body mass index.

“WHR @ waist-tup mirth ratio,

MDL~CAC high density ipoprotein choleslerol/otal chole—
sterol ralio,
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Table 2. Daily encrgy intakes, macronutricnt intakes and macronutrient compositions calculated from 3-weck food

A edepe zhab 1660.7235.4 keal, 1637.0+£300 0 keal
Pgor 3 Aaldape 1716242755 keal 2 2 4
RelH gl Atelz ggdeh AR o] Ha A H
gk 32 A3 34l oo AAE(Recommended
Dietary Allowance : RDA)(33)5} vl me] B ok4 o A4
o ko] 8494 £ o on, a|ubel ol 2] o 2 FH
o] 18371843 keal ™ =.(34,30)2} 3 522 o) 8} u] )
Bolx 2 Faiabalge] 435S - delgldh
2217 ZF F2] gryalg, vl Aabe] 355 W
FoF2 247} 25251363 2. 56307 g, 43996 g0 Y
3E, 9, Awe) AF S5 e I
833:137: B EP e 2 2y E foAq et
%Wr% =gl sdekA Al ek Iel A S EE
Aupe] FAWE65:16. 204 =2 WSl o
o] FizkEal B dlabalse] 4ok FAH = Hua
UL @ e glelvt S} ARl el g
ek pA B = BheEE s il 0 A]uke] 62,7 138
D23.5R(36) B AT At ulwt SEeldA, o]
HinbERb g 2 =619, 1402418 v 7] Ay
AN e Aoy o)elRk AM2 oA} T4 oﬂ
Ao 2 e AT deFgds FAr e
FHE . v Alabe] 641 13 238 £ Oé—?aﬂrﬂr
ol Falbstal e, wEEe 6l 14 8=, A Ay
TFdulst A by e, B S F T delvjEE A
Al A r]e) asad ey I e
315 Zu)b: sl o] ul-ge) 708: 13.3: 15.3¢]4th
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o, &

s s

records (=2
Varsables Mean Week 1 Week ? Weel 3 ANOVA
p-value
Energy (kecal/d) 1671 3+2346 1660.7-235.4 1637 0£300.0 171822735 NeY
Carbohydrate (g/d) 2525 363 2500 438 24601 440 2614 419 NS
Protem (g/d) RGET 8.7 567+ 103 555+ 136 582+ 100 NS
Fat (g/d) 139+ 95 410+ 97 4345 123 1425 115 NS
Carbchydrate (%) G3.3L 39 628+ 51 63.3% 49 636~ 42 NS
Pratein (%) 137 14 137+ 13 187+ 22 138+ 13 NS
Fal (%) 230:= 3.2 234+ 41 230+ 43 226% 34 NS
"Nat sigmuficant
o & RAAEE 2T AR St ThE132). = & 7} = A A e e Hojgluh, A dRfe] s
At AbREE 2] 1tels)l Al A A &R 0] WS dwE dat e olgd Bede A2 Selemy AHT 5
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& o 5 gl zEY 25 el s 9l A Fo39)
42 pxe Wt wlaa | Heldoh
S MFdEln grigerd Mgk W 3 Fd])
MEde, dubdoks MF| D) dakaeid b o) Arahd
Table 2el4 B ulel zke) FaAlelbabe] 35312 Taole 35% o] zh F¥ = 4 F g wka 30y dpdads
B A H G2 1671.3 5234 G keal Ao = 152} 252 o] Ak d o FA el Al A8 ¥t 4

gope 247 2 Fol 435 39 GRS S f

Tahle 3. Corrclation coefficicnts ol energy intakes vs.
macronuirient intakes and macronutrient compo—
sitions during 3 wccks (n=29)

Energy intake
Weelt 1 Week Week 3 Mean

Nutrients mtake 5

Weelt 1 0.86%**

CHOII 2 0_90***

{g/d) 3 0g1***
Mean 0.89%**
Week 1 Q72%**

Protein 2 080%™

ta/d) 3 D.87"**
Mean ap3***
Week 1 0g2%*

Fat 2 0.79$**

(g/d) 3 083"+~
Mean 0.80%"*
Week 1 0.03

CHO 2 -0.33

=% 3 -0.95
Mean -0.25
Weely 1 -0.02

Protein 2 0.14

(9% 3 -015
Mean 0.08
Week 1 -0.04

Fat 2 031

{94} 3 0.a7
Mean 0.26

*p<0.05, **p<.001, ***p<h 0001
“GHO . carbohydrate.

Mg of danly energy iniake
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Table 4. Correlalion coefficients of anthropomelric variables vs energy inlakes, macronuirient inlakes and macrenutrien.

compasilions (n=29)
Nutrients Helght Weight BMIY %BF’  Fal mass  Waist Hip WHR”
Week 1
Energy (lcals 0.34 0.20 -0.01 0.07 0.18 0.45* 029 0.35
cHo" (g/d 0 42* 007 -0.23 0.02 0.05 0.37* 0.13 0.33*
Protein (g/d) 0.23 0.30 0.20 0.06 0.20 037" 0.38* 015
Fat (g/d} -0.07 0.20 0.30 0.01 013 017 0.26 -0.00
CHOC (24) 0.29 -0.16 -0.42™ 0.03 -008 0.08 -0.17 027
Protein (%) 003 0.18 0.21 0,03 0,11 0,02 0.21 -0.17
Fal (%) -0.37" 0.12 343" -005 0.05 -0190 013 -0.24
Week 2
Energy (lkcal) 014 0.22 018 0405 0.14 051" (.20 0.45*
CHO {(g/d) 017 0.12 0.02 -0.01 0.03 047* 0.09 054**
Prolem {(g/d) 009 0.14 011 -0.02 0.05 0.36 0.23 0.26
Fai {g/d) 0.0a 0.30 033 012 025 0.31 0.26 010
CHO (%4) 001 -0 27 -0 36 0,08 -0.21 -0,04 (136 0.27
Prolein (%) 0.10 0,03 -0.04 -005 -0.03 0.08 0.16 -005
Fat (%5) -006 0.29 0.43* (.12 026 001 033 0.28
Week 3
Enerpy (lcal) 023 022 0.10 -003 0.09 0.32 0.26 0.21
CHO (g/d) 018 0o7 -0.03 -015 -009 (.19 0.06 0.19
Prolein (g/d) 0.31 (.32 016 0.05 0.21 0.34 0.536 0.14
Fal (g/d) 027 035 0.23 011 0.28 036 0.43* 0.11
CHO (%) -0.13 -0.29 -0.24 -017 -030 -019 —(.39* 0.08
Protein (%) 013 012 0.05 210 0.16 -001 013 -0.14
Fat (%) 011 (.30 0.27 017 0.31 (.24 0.42* 0.04
Mean
Energy (keal) 0,26 (.24 011 003 014 0497* 0.30 0.39*
CHO (g/d) 0.31 0.10 -0.10 -0.0R 000 0.41* 011 0.45%
Protein (g/d) 0.23 0.28 0.18 0,03 0.16 042* 037 0.23
TFal (g/d) 0,10 0.2 0.35 0.10 026 034 042* 0.08
CHQ (%) 0.08 -0.28 -041* -008 -0.23 005 (136 0.25
Protein (%) 0.10 012 0.08 0.01 0.07 0.04 0.20 -0.14
Fat (%) -0.14 029 0.47%* 0.10 0.25 0.05 0.35 -0.24

*p<005, FTp<o 0l
UBMI: bodv mass index “%BF. % body [at
MoHg carhohydrate,

SWHR : waist hip girth ratio
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Table 5. Correlation cocfficients of biochemical variables vs. cnergy intakes, macronutrient intakes and macronutrient

compositions (n=29)
Nulrients Insulin Glucose FFTY TG ¥ HDL" HDL-C/C™
Week 1
Energy (keal) 0.27 0.16 -0.11 -0.29 012 0,19 0.10
CHOM {g/d) 0.13 010 -0.05 -0 17 0.02 0.15 0.03
Protein (g/d) 0.427 ~001 -0 26 -0.13 016 0.36 Q.27
Fat (g/d) 0.24 0.26 -0.06 -0.44* 0.19 0.07 -0 08
CHO (96) -015 -011 003 0.25 -016 -0.10 go1
Prolein (%5) 0.26 -0.17 -0.21 0.08 0.10 037" (34
Fat (2%} 005 0.19 007 ~-033 015 -0.05 -0.17
Week 2
Energy (kcal} 0 40* 0.04 -{.25 -028 =001 -001 0.02
CHO (g/dh 0.40* 0.02 -0.20 -018 -0.09 -0 08 0.13
Protein (g/d} 041" -0 07 -{.31 -013 001 011 015
Fal (g/d) 0.20 .14 -0.18 -0,39* 0.16 Q.10 005
CHO (%) -0.07 008 013 031 -0.25 -021 0.01
Protein (%8) 0.19 -014 -0.23 009 0.09 0.21 018
Irat (%6) -0.02 016 -0.03 041 0.24 014 -0.10
Week 3
Energy {kcal) 040* 028 ~0.10 -00.30 -0.10 0.04 015
CHO (g/d) 0.40% 030 -0.08 -(0.28 -0.18 -0.0h 011
Protein (g/d) 037 0.09 -0.11 -0.19 0.00 0.21 0.26
Fat (g/d} 0,24 0.27 -0.09 -0.32 0.05 0.15 015
CHO (%) 0.06 -0.07 -0.041 0.10 -0.21 -0 3l -0.20
Protein (24} -014 028 0.02 0.19 0.16 0.37 030
Fat (%) -002 019 003 -0.20 020 0.24 013
Average
Energy (lccal) g4a* 018 -0.18 -0.33 -G 00 .08 010
CHO (g/d) 037 0.17 -013 -0.25 =010 0.01 .10
Protein (g/d) 0.47% -0.01 -0.28 -0.19 0.06 025 0.26
Fat (g/d) 027 0.26 -0.13 -0 47 015 013 0.01
CHO (%) -0.07 -0.10 005 028 -025 -024 -0.06
Protein (24) 0.16 -0.23 -0.19 (.14 0.14 0 3R* 032
Tat (25) 0.01 0,22 (.02 -040™ 0.24 012 -0.07
p<0.05.
"FET: Iree falty acid. TG triglycende. ITC " total cholesterol
"fH_DL» high density lipoprotein cholesterol.
5_‘HDL—C/’C' high density hpeprotemn cholesterol/total chelesterol ratic,
®CHO * carbohydrate
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