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Mangkorn Jamniansuk 2009: The Effect of Low Intensity Exercise in Morning and Evening
on Fat Oxidation Rate in Obese Males. Master of Science (Sports Science),
Major Field: Sports Science, Interdisciplinary Graduate Program. Thesis Advisor:

Assistant Professor Ratree Ruangthai, Ed.D. 85 pages.

Almost all livng organisms on the earth are influenced by biological clock for regulating
various in biological rhythm and chemical secretion. Physiological response in humans has different
time of day. The purpose of this study was to compare the fat oxidation rate and the energy
expenditure during low intensity exercise in the morning (6.00-7.30 h.) and evening (8.00-19.30 h.) in
obese males. Twelve male volunteers who work at Kasetsart University, Kamphaengsaen Campus,
body fat 30-40 % and aged 40-60 years were recruited. All volunteers performed a sub-maximal
exercise test on a cycle ergometer for estimating VO,max. Then, volunteers were performed constance
workload cycling exercise corresponding to 40 % of VO,max for 30 min in two periods of the day.
There were recorded oxygen uptake, heart rate, blood pressure, and body temperature during low

intensity exercise. The results were analyzed by using pair t-test.

The result showed that the fat oxidation rate during low intensity of exercise was not
significantly difference between the morning and evening (0.1240.02 and 0.11+0.02 gram per minute,
respectively), while energy expenditure and carbohydrate oxidation were significantly (P<.05) higher
during exercise in the evening (5.76+0.40 and 5.45+0.39 kilocalorie per minute, 1.20+0.12 and
1.09+0.12 gram per minute, respectively). These findings suggest that energy expenditure and
carbohydrate oxidation during exercise in the evening were higher than during exercise in the
morning. However fat oxidation rate during low intensity of exercise was not significantly difference

between the two periods of the day.

Student’s signature Thesis Advisor’s signature
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a 1 I ~ a Y I Y % A A
mm;]mm51&mEJnJuﬂizmums‘nﬁmﬁaaﬁmﬂimwu%amwmw 1um5mmqmwnm
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Y
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2. WIWAIVYDI519NIY HIBUIRAIFININW (bodyclock or  biological  clock)

A s A ' s & o o o ' 7o o y K o
19 LYaa ‘ﬁi’aﬂ’qmmaamﬂumﬂmuﬂmmz Y FAANTHUAIINIZUDINAININDH 2 9

=

N30 suprachiasmatic nucleus (SCN) %gi“lu”laiﬂmmﬁﬁ FIT0ANR0INY Sherwood (2007)
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Futlugaiidulszamananauaaziandanuiedsiiu ldiauosduassunuaiem

I~ 1 4 P 1 [
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HagIEAUNINTINUBIYAAAUU (Sherwood, 2007)
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gosluuinsendu (thyroxine hormone)
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PATINIHIHAIYAITDINITAN 9 1IN

ak 14 = Y Y .
2.2 LN@&U@Q%N‘U@QF\HI‘U%%Lﬂi@lllWaﬂizﬂuﬂﬁﬁiﬁﬂgiﬂﬁ (gluconeogenesis)
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msgaduihaang Iaa issvuiumsaate lnaTawwilung Ine (glycogenolysis)
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AVU ANNINN 1

Cold

'

Hypothal amus

'

Thyrotropin-releasing
hormone: TRH

'

Anterior pituitary

|

Thyroid-stimulating
hormone: TSH

|

Thyroid gland

|

Thyroid hormone
(T3 abd Ty)

|

Increase metabolic rate and heat production;
Enhancement of growth and CNS development;
Enhancement of sympathetic activity

d‘ o 4 a . J
MNN 1 ﬂﬁhlﬂﬂluﬂ1i'ﬁﬁ\‘]@l@ijllull‘ﬂi@ﬂ%u (thyroxine; T,) U93319M18

31 Sherwood (2007)
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Silverthorn (2004) Q17731 TN1IEANNLATEA (stress) LALFIITINIZUDITOUTU
(circadian rhythm) Huily i‘fﬂﬁﬂ Y Gi]) wi laTysranianan Corticotropin-releasing hormone
(CRH) itedalUfadenldauesdrunthzaeznszduldaenlfauosdiumiman
Adrenocorticotropic hormone (ACTH) Iaenthfives ACTH vzauasulisuusnvosdon

o o & s sa o A
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Circadian rhythm Stress
CRH
ACTH
Cortisol
|
v v v v
Immune Liver Muscle Adipose
system tissue
v v v v
Function Gluconeogenesis Protein Lipolysis
suppressed catabolism

d‘ o J Ia . J
NN 2 ﬂﬁhlﬂ1Uﬂ1ﬁﬁaﬂa@ijﬂuﬂ@iﬁ%’ﬂﬁ (cortisol) YDIT19NY

3071 Silverthorn (2004)



20

| J

s A Yy Y A~ = Yy o
u’aﬂﬂ]ma’aﬂuu 2 ﬂiglﬂﬂﬂﬂt‘n’)‘lﬂiﬂulmﬁ muaaﬂuuwummmmmmﬂu

]
A o o 1 1

@ 3 x T3 1 (%
ﬂﬁﬂ?‘ﬂﬂUi%ﬂUuWﬁWﬁﬁluﬂﬁmlﬁla@ﬂ c?aﬁmuﬂmmmwawm drAAes19n18luns

g

o ana [] 9 1 4 o 4 a a
M3933a0g laun Tnsnges luu god luungnINou Lazgos luuduyay

d

TnInaasluu (growth hormone)
J dy a 1 Y J 9 . . A
aaﬂuuugﬂwaﬁ%1ﬂ@au1@auauaauwu1 (anterior pituitary grand ) NUYUIALDL
' I O 1A Y . 4 ! A
sUsnademann ogusuldlalUsiania (Marieb, 2002)TasTningos luuszauainli
=] 1 Y] 4 tg A a [ = o Y = a a
UMsuedIveuwan oo sianig 9 ¥aeznilnineanieinisnsyaula lagmwiy
Y 9

NIZANBOU NTZAN UAZNA NI (Kenneth, 2004) UONIINUY Frederic (2006) lAna1da

¥ A 7 Yo &
mhnvealninegssd luu'liaail

v 9 Li’ A a g A A % 1 yA ] Y]
1. ma“lumiﬂizso;lmuawaumuazmam@mmwumq 9 IR REITS IR B

nazTaa e

Y < 4 A @
2. nazquldauiimsaaeng Inainuazayld wemuszaung Inalunszumaon
(] 4 . . { g 4 o

3. Hrenszquldiimaaaie lasnfire'lsa (riglycerides) Nazan1iviniilowe Tudu

. & o Y o A A d%’ d"
(adipocytes) Fvz i 1dnsa luduludoamingsiu uazaamsaarongIndas nszuIumsi

FenN “glucose-sparing effect”

'
v A

< 4 ¥ A { ] [l
na'lnlumsndveslnineos luuil Guduanmsnlalusranialdsuaadilun

I~{ " [ v . . .
211 ¥299912 V0950V I (circadian rhythm) @N1IZANUATEA (stress) M3 OUTUAANIZ

NIMODADINIT (fasting) laTsraniaazwan growth hormone-releasing hormone (GHRH)

Y 1

4 [ ] 4 @ 1
monszduaeuldauosdiunrnvailnsnass luuesnu (Silverthorn, 2004) AIATNN 3

q



Circadian rhythm
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Hypothalamus

'

GHRH

!

Anterior pituitary

'

Growth hormone
|

v
Liver and other tissue
v
Insulin-like >
growth factor
v v v
Cartilage growth 4 Blood glucose Bone and tissue
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a o 4 '
i 3 nalnlumsnaalnsnees Iuu (growth hormone) Y845194NY

30: Silverthorn (2004)
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Plasma glucose{
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Alphacell in pancreas
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T Glucagon secretion
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Glycolysis T LipolysisT
Glycogen synthesis |
Gluconeogenesi ST Triglyceride synthesi s¢
Ketone synthesis 4
Protein breakdown 4
Protein synthesi s¢
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31: Germann and Stanfield (2002)
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aa%quSwgau (insulin hormone)
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M319U@A9A1 RER caloric equivalent

keal/LL O, keal/LL O,

RQ keal/L O, % CHO % FAT
CHO FAT
1 5.047 100.00 5.047 0.00 0.000
0.99 5.035 96.80 4.874 3.18 0.160
0.98 5.022 93.60 4.701 6.37 0.230
0.97 5.010 90.40 4.529 9.58 0.480
0.96 4.998 87.20 4.358 12.80 0.640
0.95 4.985 84.00 4.187 16.00 0.798
0.94 4.973 80.70 4.013 19.30 0.960
0.93 4.961 77.40 3.840 22.60 1.121
0.92 4.948 74.10 3.666 25.90 1.281
0.91 4.936 70.80 3.495 29.20 1.441
0.9 4.924 67.50 3.324 32.50 1.600
0.89 4.911 64.20 3.153 35.80 1.758
0.88 4.899 60.80 2.979 39.20 1.920
0.87 4.887 57.50 2.810 42.50 2.077
0.86 4.875 54.10 2.637 45.90 2.238
0.85 4.862 50.70 2.465 49.30 2.397
0.84 4.850 47.20 2.289 52.80 2.561
0.83 4.838 43.80 2.119 56.20 2.719
0.82 4.825 40.30 1.944 59.70 2.880
0.81 4.813 36.00 1.776 63.10 3.037
0.8 4.801 33.40 1.603 66.60 3.197
0.79 4.788 29.90 1.432 70.10 3.356
0.78 4.776 26.30 1.256 73.70 3.520
0.77 4.764 22.30 1.062 77.20 3.678
0.76 4.751 19.20 0.912 80.80 3.839
0.75 4.739 15.60 0.739 84.40 4.000
0.74 4.727 12.00 0.567 88.00 4.160
0.73 4.714 8.40 0.396 91.60 4.318
0.72 4.702 4.76 0.224 95.20 4.476
0.71 4.690 1.10 0.052 98.90 4.638
0.707 4.686 0.00 0.000 100.00 4.686
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