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Kanoknithi Bualuang 2015: Effects of Ferrous Sulfate on Mountain Bike Athletes
Performance. Master of Science (Sports Science), Major Field: Sports Science,
Department of Sports Science and Health. Thesis Advisor:

Miss Apasara Arkarapanthu, Ph.D. 89 pages.

The research aimed to study the effects of ferrous sulfate on mountain bike athlete’s
performance. Subjects were twenty mountain bike athletes, aged 20-40 years old. Blood samples
were collected for hematological analysis (Hb, MCV, MCHC, serum iron, transferrin saturation,
TIBC, serum ferritin). Maximal oxygen consumption (VO2max) was tested and maximal
workload of the test was obtained. One week afterward, 30 km time trial mountain bike racing
was performed. Then the subjects were divided equally into two groups. The experimental group
(T) had taken ferrous sulfate and the control group had taken placebo (C) three tablets per day for
twelve weeks. After that all of the parameters were determined again for monitoring the changes.
The collected data were statistically analyzed for the difference of the means and for the

relationship among the parameters. Statistical significance was set at P<0.05.

Results showed that the subjects who taken ferrous sulfate for twelve weeks (T) revealed
a significant better Hb, MCV, MCHC, transferrin saturation, serum ferritin, VO2max and time for
30 km mountain bike race. Whereas experimental group who had lower serum ferritin (Ta)
revealed a significant better Hb, MCV, MCHC, transferrin saturation, serum ferritin, VO2max
and time for 30 km mountain bike race. Moreover, the experimental group who had higher serum
ferritin (Tn) also revealed a significant better Hb, MCV, MCHC and transferrin saturation.
Therefore, the results of this research will be an information for coach to consider ferrous sulfate

as a supplement to increase mountain bike athlete’s performance along with training in the future.

Student’s signature Thesis Advisor’s signature
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M58 2 AuRdeLaz@IULEUUUNINTEIU (X £ SD) NOUNMINARBILASHAINITNARDY 12

F1Ja 1 v09 Serum ferritin 11519018

. Serum ferritin (pg/dl)
nQu
’ NOUNITNAADY naamsnaaed 12 dla
T 132.0 + 67.0 281.4+116.3
C 116.9 + 70.4 144.2 +99.7
Ta 76.7 +38.7 251.6 +128.3
Ca 57.0+13.4 1143 +123.2
Tn 187.2 +30.9 311.2 + 108.4
Cn 176.8 + 44.6 174.1 +70.3

A9191 3 MIUATIZHANVUANANAUNAYTEHIN AOUMINAADIASHAINIINADDIVDIA

Serum ferritin 1143519018 (X + SE)

ANUUANANANRDY (ng/dl)

nQu t P

Pre T vs Pre C 15.1 £30.7 0.491 0.629
Post T vs Post C 137.2 +48.4 2.833 0.011%*
Post Tvs Pre T 149.4 £101.2 -4.672 0.001%**
Post C vs Pre C 27.3+£90.5 -0.954 0.365
Post Ta vs Pre Ta 1749 +99.4 -3.933 0.017*
Post Tn vs Pre Tn 124.0 + 107.3 -2.584 0.061
Post Ca vs Pre Ca 573+121.4 -1.056 0.350
Post Cn vs Pre Cn -2.7+38.3 0.157 0.883

*P<0.05, ** P<0.01
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M319N 4 AuRdeLaz@IULEUUUNIATEIU (X £ SD) NOUNMINARDILASHAINITNAADY 12

F1Ja 1 v09 Serum iron 1U519AY

. Serum iron (pg/dl)
nQu
’ NOUNITNAADY naamsnaaed 12 dla
T 102.1 +£31.5 119.0 +36.1
C 90.5 +22.5 96.5 +25.2
Ta 101.0+3 4.6 117.9 +41.5
Ca 73.8 133 81.1+19.7
Tn 103.2 +32.2 120.0 + 34.7
Cn 107.2 £ 16.5 111.8+21.3

4 a 4 1 1 { J 1 [ J
m‘snﬁ 5 ﬂ'lfl"Jlﬂﬁ'lgﬁﬂ’ﬂmlﬁﬂgnﬁﬂ'llﬂaﬂigﬂ'J'N NBUNITNAABDIULASHAINTTINAABDIVDIAN

Serum iron 114319n18 (X +SE)

ANUUANANAURDY (pg/dl)

nQu t P
Pre T vs Pre C 11.6+12.2 0.947 0.356
Post T vs Post C 22.5+13.9 1.616 0.124
Post T vs Pre T 169 +13.4 -3.974 0.003**
Post C vs Pre C 6.0 £19.1 -0.990 0.348
Post Ta vs Pre Ta 169 £ 14.1 -2.675 0.056
Post Tn vs Pre Tn 16.8 £14.3 -2.624 0.059
Post Ca vs Pre Ca 7.3+24.5 -0.671 0.539
Post Cn vs Pre Cn 4.6+14.7 -0.702 0.521

** P<0.01
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M319N 6 AUNABLAZAIUDEUUUNINTEIU (X + SD) NOUNINARDILASHAINITNARDY 12

o 4 1
dUavives TIBC lusrame

: TIBC (ug/dl)
nqu
’ NOUNITNAADY naamsnaaed 12 dla
T 329.8 +41.8 349.5 + 56.5
C 305.1 +44.6 249.3 + 62.4
Ta 336.6 +28.7 363.4+51.1
Ca 329.7+33.6 266.1 +67.9
Tn 323.0 + 54.6 335.6 + 64.0
Cn 280.4 +42.8 232.4+58.6

4 a 4 1 1 { J 1 [ J
m‘snﬁ 7 ﬂ'lfl"Jlﬂﬁ'lgﬁﬂ’ﬂmlﬁﬂgnﬁﬂ'llﬂaﬂigﬂ'J'N NBUNITNAABDIULASHAINTTINAABDIVDIAN

TIBC lus19me (X = SE)

ANUUANANAURDY (pg/dl)

nQu t P
Pre T vs Pre C 248 +£19.3 1.281 0.216
Post T vs Post C 100.2 £26.6 3.765 0.001%**
Post T vs Pre T 19.7+44.9 -1.383 0.200
Post C vs Pre C -55.8 +86.4 2.042 0.072
Post Ta vs Pre Ta 26.7 £29.8 -2.005 0.115
Post Tn vs Pre Tn 12.6 £59.4 -0.473 0.661
Post Ca vs Pre Ca -63.6 £97.2 1.464 0.217
Post Cn vs Pre Cn -48.0 £ 84.9 1.264 0.275

** P<0.01
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M319N 8 AuNdeLaz@IUDEUUUNINTEIU (X + SD) NOUNMINARDILASHAINITNAADY 12

[ Jd 1
d1/@1¥ivU03a Transferrin saturation 11519018

Transferrin saturation (%)

’ NOUNITNAADY naamsnaaed 12 dla
T 28.1+7.0 322+73
C 28.0+7.5 28.6+73
Ta 29.6 + 8.9 33.4+96
Ca 22.6+54 24.6+7.8
Tn 26.5+4.9 31.0+48
Cn 33.4+4.6 32.7+43

4 a 4 1 1 { J 1 [ J
m‘snﬁ 9 ﬂ'lfl"Jlﬂﬁ'lgﬁﬂ’ﬂmlﬁﬂgnﬁﬂ'llﬂaﬂigﬂ'J'N NBUNITNAABDIULASHAINTTINAABDIVDIAN

Transferrin saturation 114519018 (X £ SE)

nau ANUUANASAINAY (%) t P

Pre T vs Pre C 0.1+£32 0.019 0.985
Post T vs Post C 3.6+£33 1.099 0.286
Post T vs Pre T 42+14 -9.358 0.000%**
Post C vs Pre C 0.6+5.0 -0.406 0.694
Post Ta vs Pre Ta 3.8+2.0 -4.249 0.013*
Post Tn vs Pre Tn 45+04 -28.936 0.000%*
Post Ca vs Pre Ca 2.0+6.6 -0.693 0.526
Post Cn vs Pre Cn -0.8+2.8 0.610 0.575

*P<0.05, ** P<0.01
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M990 10 AuRAgLaz dIUDeUUUNINTEIY (X + SD) NOUNMITNARDILAZHAINITNAADY 12

o 4 1
dUavives Hb Tusrne

. Hb (g/dl)
nQu
’ NOUNITNAADY naamsnaaed 12 dla
T 12.6 +2.0 152+1.5
C 123423 11.9+2.6
Ta 120+ 1.3 152+ 1.1
Ca 12.9+2.4 11.5+1.9
Tn 132425 152+2.0
Cn 11.8+23 123433

4 a 4 1 1 { J 1 [ J
m‘snﬁ 11 ﬂ'lfl"Jmﬁ’lgﬁﬂ')'llluﬁﬂﬁ']ﬁﬂ'llﬂaﬂigﬂ'J'N NBUNITNAABIULASHAINTTINAABDIVDIAN

Hb lus519me (X £ SE)

nau ANUUANGIA DAY (g/dD) t P

Pre T vs Pre C 03+£1.0 0.335 0.741
Post T vs Post C 33+£09 3.469 0.003**
Post Tvs Pre T 25+1.1 -7.026 0.000%**
Post C vs Pre C -04+£25 0.555 0.593
Post Ta vs Pre Ta 3.1+0.8 -8.955 0.001%**
Post Tn vs Pre Tn 20+£1.2 -3.590 0.023*
Post Ca vs Pre Ca -1.4+2.7 1.125 0.324
Post Cn vs Pre Cn 05+22 -0.493 0.648

*P<0.05, ** P<0.01
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@ av ' 1 Jou  w a [
AOANADINUNANITIT6U09 Duque ef al. (2010) 1dna1i1 msldmlessadamaaiunniwiu
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JEYLIN 3 1D dama I Hb TuRoamuyu szay Serum ferritin LW?JSUHLM'BLIGEJ‘UL‘WEJ‘UﬂU

ﬂa;uﬁ"lﬁ’%”u Placebo

A 49! A g’/ = a dy 1
AMSANAUYRY Hb  Twi@eaiu vendeanuainisalumisniesndgnulil@eeaiu
' ' 9 Vo ' Ay = VA A A
A9 VD95 19N8 YuognuUTuImved Hb 1110150108 H91u1ea1ui e Hb luidead
A é! 9 a 1 A 49! 9 [
Wnaninwau anuansalumsldoondougegavesienerzmuaiuaie Aawan1snaaes
~ g = { 1 < ~ 3 = o o 1
M15190 4 Hb vude TsauiegludianeauasnainaulaglilsAudesddnesaaziud
= o 2 A aA a A
Fan2uau Taoa e ugnIsudIla1lnane 110 13.0-18%, W9 10-17% W30 310 13.8-17.2
o 1 an a (% 1 an A v A = a v ] J Y
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M319N 12 AundgLaz dIUDeUUUNINTgIU (X + SD) NOUNMITNARBILAZHAINITNARDY 12

o 4 1
dUavives MCV Tusrame

. MCV (f1)
nqu
’ NOUNITNAADY naamsnaaed 12 dla
T 85.0 +10.1 89.8+9.1
C 85.8+8.0 84.2+7.7
Ta 912499 95.8 + 8.6
Ca 85.5+92 82.7+8.5
Tn 78.8+5.9 83.8+4.8
Cn 86.2+7.6 85.8+7.4

4 a 4 1 1 { J 1 [ J
m‘snﬁ 13 ﬂ'lfl"Jmﬁ’lgﬁﬂ')'llluﬁﬂﬁ']ﬁﬂ'llﬂaﬂigﬂ'J'N NBUNITNAABIULASHAINTTINAABDIVDIAN

McCV lus19me (X = SE)

nau ANUUANANAINAY (1) t P
Pre T vs Pre C -0.8+ 1.6 -0.206 0.839
Post T vs Post C 5.6+3.8 1.479 0.156
Post Tvs Pre T 48=+1.8 -8.578 0.000%**
Post C vs Pre C -1.6+3.8 1.349 0.210
Post Ta vs Pre Ta 46+1.6 -6.320 0.003**
Post Tn vs Pre Tn 5.0x2.1 -5.436 0.006**
Post Ca vs Pre Ca -2.8+4.8 1.305 0.262
Post Cn vs Pre Cn -04+23 0.401 0.709

** P<0.01
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@ ' ' A " Yo Jou a 1 A ..
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M9 14 AundgLaz dIUDeUUUNINTFIY (X + SD) NOUNMITNARDILAZHAINITNAADY 12

o 4 1
dUavives MCHC lusine

: MCHC (g/d1)
nqu
’ NOUNITNAADY naamsnaaed 12 dla
T 324+15 34.8+0.9
C 32.5+2.1 31.1+28
Ta 320+ 1.1 35.0+0.6
Ca 325419 31.1+26
Tn 328+1.9 347+ 1.1
Cn 324+25 31.0+3.2

4 a 4 1 1 { J 1 [ J
m‘snﬁ 15 ﬂ'lfl"Jmﬁ’lgﬁﬂ')'llluﬁﬂﬁ']ﬁﬂ'llﬂaﬂigﬂ'J'N NBUNITNAABIULASHAINTTINAABDIVDIAN

MCHC 1u519m8 (X + SE)

nau ANUUANGIA DAY (g/dD) t P

Pre T vs Pre C -0.1+0.8 -0.146 0.886
Post T vs Post C 3.8+£0.9 4.133 0.002**
Post Tvs Pre T 25+1.1 -7.299 0.000**
Post C vs Pre C -14+1.5 3.083 0.013*
Post Ta vs Pre Ta 3.0+0.5 -13.031 0.000%*
Post Tn vs Pre Tn 1.9+1.3 -3.435 0.026*
Post Ca vs Pre Ca -14+19 1.675 0.169
Post Cn vs Pre Cn -1.4+1.1 2.848 0.046*

*P<0.05, ** P<0.01
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M58 16 AunAgLaz TIUDEUVUNIATFIU (X + SD) NOUNTNAADUAZHAINITNANDI 12

%% 4 y [ A a
ﬁﬂmwmamaﬂumiﬂmﬂimume@,m 30 n lawag

na1lumMsuInTeUIZeTN1e 30 A lawas (sec)

ADUNITNAADI

NAINMINAa0I 12 dalansi

Ta
Ca
Tn

Cn

4855.4+£292.8
4754.7 £ 245.1
4884.4 +300.4
4700.2 +244.6
4826.4+317.0

4809.2 +260.5

4775.0 +£326.3
4823.4+176.9
4787.0 £294.9
4797.4 £ 201.6
4763.0 +390.1

4849.4 £ 167.6

$ a 4 1 1 { J 1 v
Gﬂ‘ﬂﬂ‘ﬁ 17 ﬂ'li’JLﬂi'l$Wﬂ’J'l§JLLG]ﬂGH\‘Iﬂ'Imaﬂigﬂ’JN NBUNITNAABILASHAINTITNAADIVDN

na1lumstiuansenudonu 30 nlawas (X = SE)

1 1 d‘
ANUUANANAURAY (sec)

nQu t P

Pre T vs Pre C 100.7 + 120.7 0.834 0.415
Post T vs Post C -48.4+117.4 -0.412 0.685
Post T vs Pre T -80.4+72.2 3.520 0.007%*
Post C vs Pre C 68.7+99.2 -2.191 0.056
Post Ta vs Pre Ta -79.4 £52.9 4.118 0.015%*
Post Tn vs Pre Tn -63.4 £ 90.7 1.564 0.193
Post Ca vs Pre Ca 97.2+95.4 -2.277 0.085
Post Cn vs Pre Cn 40.2 +104.8 -0.857 0.440

*P<0.05, ** P<0.01
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M990 18 AunAgLaz dIUDEUVUNINTFIU (X + SD) NOUNMITNARDILAZHAINITNAADY 12

dlanivesnnuawnsalumsildeengiougga

anuansalumsldeondwugega (mlkg/min)

’ NOUNITNAADY naamsnaaed 12 dla
T 41.7+79 50.2 + 8.1
C 48.0 + 9.4 44.6 + 8.7
Ta 41.1+3.0 49.8 + 6.0
Ca 47.5+11.3 46.5+11.6
Tn 423 +10.1 50.6 + 6.4
Cn 48.4 +3.4 426+13

4 a 4 1 1 { J 1 [ J
m‘snﬁ 19 ﬂ'lfl"Jmﬁ’lgﬁﬂ')'llluﬁﬂﬁ']ﬁﬂ'llﬂaﬂigﬂ'J'N NBUNTITNAABIULASHAINTTNAADIVDIA

anuawnsalumsldoongiougege (X + SE)

nau ANUUANG IR UNAY (ml/kg/min) t P
Pre T vs Pre C -6.2+34 -1.858 0.080
Post T vs Post C 57+3.2 1.797 0.089
Post T vs Pre T 8.5+8.5 -3.170 0.011*
Post C vs Pre C -34+6.5 1.671 0.129
Post Ta vs Pre Ta 87+54 -3.632 0.022%*
Post Tn vs Pre Tn 83+11.5 -1.605 0.184
Post Ca vs Pre Ca -1.0+8.0 0.269 0.801
Post Cn vs Pre Cn -59+39 3.384 0.028%*

*P<0.05
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M13199 20 AURAYLAZ AIUDEUVUNINTFIU (X + SD) NOUNMITNARDILASHAINITNAADY 12

dlanrivesnugegalunmsnadon VO2max

Nugagalumsnagey VO2max (w)

nau
’ NOUNITNAADY naamsnaaed 12 dla

T 233.9 +44.1 251.5+43.4

C 251.3+47.5 2274+ 16.4

Ta 229.0+61.6 252.2+47.6

Ca 266.6 +51.3 231.4+21.6

Tn 238.8+22.7 250.8 + 44.4

Cn 236.0 +43.1 223.4+9.9

4 a 4 1 1 { J 1 [ J
m‘snﬁ 21 ﬂ'lfl"Jmﬁ’lgﬁﬂ')'llluﬁﬂﬁ']ﬁﬂ'llﬂaﬂigﬂ'J'N NBUNTITNAABIULASHAINTTINAADIVDIA

NUgagalumsnadol VO2max (X + SE)

naw ANVUANANNAURAY (W)

) t P
Pre T vs Pre C -17.4 +£20.5 -0.849 0.407
Post T vs Post C 24.1 £14.7 1.642 0.127
Post T vs Pre T 17.6 £28.1 -1.981 0.079
Post C vs Pre C -23.9+42.1 1.795 0.106
Post Ta vs Pre Ta 232 +21.7 -2.390 0.075
Post Tn vs Pre Tn 12.0 +£35.0 -0.766 0.486
Post Ca vs Pre Ca -35.2 £48.1 1.635 0.177
Post Cn vs Pre Cn -12.6 £36.7 0.767 0.486

*P<0.05, ** P<0.01
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