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Effects of High Carbohydrate, High Fat and Protein Meal on
Postprandial Thermogenesis in Young Women

Hee-Kyong Ro, In-Seon Choi and Seung-Ho oh'

Dept. of Food and Nutrition, Chonnam National University, Gwangju 500-757, Korea

Abstract

The purpose of this study was to observe the effects of high—carbohydrate (HC) diet, high-protein (HP)
diet and high-fat (HF) diet with a normal diet (N) on diet-induced thermogenesis (DIT) in healthy Korean
women. The four isoenergetic test meals consisted as follows: HC (75% energy from carbohydrate, 10% from
protein and 15% from fat), HP (10% energy from carbohydrate, 75% from protein and 15% from fat), HF (15%
energy from carbohydrate, 10% from protein and 75% from fat) diet and N (65% energy from carbohydrate,
15% from protein and 20% from fat) diet. Fasting and postprandial thermogenesis were measured after each
test meals in eight subjects by indirect calorimetry for 3 hours. Fasting and postprandial serum glucose, insulin
and triacylglycerol contents were also measured for 3 hours. DIT were 10.4+3.2 for HC, 12.7+0.5 for HP,
6.91+t2.8 for HF and 8.7%+4.8 for N diet as a percentage of the energy load. DIT of HP was greater than HF
significantly, but had no differences with HC and N. Integrated areas under the curves (4-AUC) of plasma
glucose and insulin were significantly higher for HC compared to HP, HF and N diets. 4-AUC of plasma
triacylglycerol was significantly higher for HF compared to the other test meals. In conclusion, intake of protein
rich meal stimulates postprandial energy expenditure, but has no relation between DIT and insulin response,

body composition.
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Table 1. Characteristics of the subjects and laboratory
findings of blood for 8 women

Age (y) 21.4%=0.2
Weight (kg) 54.1%1.2
Height (cm) 161.4+19
BMI (kg/m®) 20.8%05
Lean body mass (kg) 453+1.1
Fat mass (kg) 88%15
Body fat (%) 16.2%+56
Hemoglobin (g/dL) 14.8+0.3
Hematocrit (%) 39.4+0.4
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Table 2. Energy composition of test diets
N’ HC Hp® HF’

Carbohydrate (% of energy) 65 ) 10 15
Protein (% of energy) 15 10 75 10
Fat (% of energy) 20 15 15 75
Total energy (kcal) 502.6 512.8 5255 5233

‘“NZ Normal diet.

.Z)HCI High carbohydrate diet.
PHP: High protein diet.

“HF: High fat diet.

= E u
Sasel 088 FAL A T GHH *Pﬁﬂoﬂﬁ =
& AAshedh 42 APAL 158 o]

mL9| &% 383kl

o 1

2. 3048, 60+, 90%, 120+,
7} Douglas bag®l 37|15 4 sle] kg A 5lw
HE Ah Y AAEE A @5 AC AL

A AF 2 AFAAFA A A

1538, 308, 455, 605, 752, 90+, 1202 ¥ 2 180
izl A # 8} sodium heparin2z 3 %
Fholl 3z, Z4] 3000 rpmel| A 2087k A4
AR -T70°C §Earel Easkdnt

#7] F A =F &A : Douglas bagell 43 37|15
AeroSport VO2000(MediGraphics, USA)Z o] &3}ef A%
T Atk AAE st ago 2 R oA s &4
593 oo F-Al o A}k (Resting Energy Expenditure, REE)
wo}p Z7H e AE DITZ A4ttt
ool x g}, FANY 9 Ad=d jF FA - dA2F
Zu 88 cyanomethemoglobin®i £ 2, d|vtE 2] E A
= dA gy og 22319t 92 glucose oxidase
o]] 23} glucose kit(oFAFA] 2F) & o] &3l & D% Z x4}
a4l 98 kit(epAI e 2 SA 313t ) g
A2 radicimmunoassay® = AH-&38}4 o).

W\ r[o

EAIXzE]
B 7o »E A¥AaE SAS(Statistical Analysis
System) EA L WS o] &3led 7 AT HE HAA4 8

T35 Fabolar, AF T v ANOVAR ¥4 §
Duncan's test® o] 43t {4F «=0.0504 24L&
Azagch AF A7bE 7hzbe] Ay HA L FEAY AL
A ke e 2w AP A FAF 2 A7 AP AAA
o) el 23 WA FHA A w1y WA el &

=

2% 33 zh(ntegrated Areas Under the Curves: 4-



1204 =37 - F

AUC)eZ zt AP Al tih AL v Z &gt

CHARXLE S| kAt

AR5 Fdd & 2141024 0)¢) e AALe- [ F
1614119 cmel v A FL H 54.111.2 kgo| it A1A4
3} A Fo) 2k A Al = (Body Mass Index: BMD+ 20.8
+0.5 kg/m°Z # A 2} (Recommended dietary allowances
for Koreans 6th revision 2000)¢ll 43} cH(Table 1 33).
Az 5] A x| ubakS- 4531 1.1 kgo| QA aL, A Sl 3k A
A HFEE 16.2156%0]% . oA Algtow g
H FEE 148403 g/dle] e, sutEme] 2= 394
T04% 2 A 9)(24)0] &3hgc)

dgt, olaal W B4R
7 ARAAL FAF A7 W Fo 9 dnkel 4o
AUC k& Fig. 13 2o}

o v]3le] AAEA =3 p<0.05)(Table 3).
Z+ AgAlAL FAF A 708 5 Qg Zobe g ey
= 9

) 4-AUC 3+ Fig. 29} 2ch 7+ A1) )

80 r

——N —5—HC —a—HP —¢«HF

FEA Q=2 5511.0 ulU/mLe) gleh 2 AP A}
FAE AT EF AEd L F5A Y Tl v
A oA 7}AF who] ZrlE| gl 0w R ALe) £7)
7} 7} k=), A Al ALz} 3R] uAl AL B Eled Al
180 &<t oF 3w Hx= FrhE

2 AL FAF A7 EF A Fobek Y
Aukel 4-AUC 32 Fig. 33 Zv} 2 A g A& 34
AR FEA] FAAY-E 530134 mg/dLo] e}, 7 A
AbFAF AP AR B3 SR FoleEe 1
Abell Al 74AF ESkeh

FFo] A A of B]3}e]
Bae) AHo ol3H A g F71A13)
Al o2 Yol 3 Fisher 5-(25)9)
Hao g Azhgch

0.2 kcal/mine] gt}
gkl Al o] DIT :
|4 A& DIT =

Pt
2
ol H3 Zh& Blon, 1808744 &

60

3

S 40

E

[

8 20

2

O
0 ]

0 30 60 90 120 180

20 - Time (min)

Fig. 1. Incremental blood glucose concentrations and 4~AUC (area under the curve) after consuming different test diets

for 8 women.
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Bars are mean®standard error. Bars with different letters are significantly different among experimental periods (p<0.05).
N: Normal diet, HC: High carbohydrate diet, HP: High protein diet, HF: High fat diet.

Table 3. Incremental 4-AUC (area under the curve) of blood glucose, insulin, triacylglycerol concentrations and DIT after

consuming different test diets for 8 women

NV uc? ap? HFY
Glucose (mg/dL) 153.4+19.8"% 301.9+64.4° 63.8114.4% 223+8.3°
Insulin (0IU/mL) 244.5+24.4°" 314.1 £453° 165.3+23.8™ 102.4+11.4°
Triacylglycerol (mg/dL) 505+ 48 4 -47+21.4° 443+139% 120.4+44.7
DIT (% energy intake) 87+19™ 10.3£41.3" 12.7£05° 69+1.1°

PN: Normal diet. “HC: High carbohydrate diet. “HP: High protein diet. “HF: High fat diet.

5
“'Values are mean =+ standard error.

Values with the different letters are significantly different among experimental periods (p<0.05).
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Fig. 2. Incremental blood insuline concentrations and 4-AUC (area under the curve) after consuming different test diets
for 8 women.

Bars are mean*standard error. Bars with different letters are significantly different among experimental periods (p<0.05).

N: Normal diet, HC: High carbohydrate diet, HP: High protein diet, HF: High fat diet.
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Fig. 3. Incremental blood triacylglycerol concentrations and 4-AUC (area under the curve) after consuming different test
diets for 8 women.

Bars are mean=standard error. Bars with different letters are significantly different among experimental periods (p<0.05). .

N: Normal diet, HC: High carbohydrate diet, HP: High protein diet, HF: High fat diet.
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Fig. 4. Incremental energy expenditure and 4-~AUC (area under the curve) after consuming different test diets for 8 women.
Bars are mean T standard error. Bars with different letters are significantly different among experimental periods (p<0.05). N: Normal
diet, HC: High carbohydrate diet, HP: High protein diet, HF: High fat diet.
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