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Sumana Worawong, 2008: The Effects of Royal Jelly on the Aerobic Performance of Football
Players. Master of Science (Sports Science), Major Field: Sports Science, Interdisciplinary

Graduate Program. Thesis Advisor: Miss Apasara Arkarapanthu, Ph.D. 138 pages.

The objective of this research was to study the effects of royal jelly on the aerobic performance of
football players. The sample population was 24 male volunteers aged from 13 to 14 years who were football
players at Suphanburee sports school. The volunteers were randomly assigned into three experimental groups.
The PLACEBO group practised using a football training program and received polyethylene glycol 4000 as a
placebo. The RJ500 group received royal jelly (500 mg per day) and practised using the football training
program. The RJ1000 group received royal jelly (1,000 mg per day) and practised using the football training
program. Either the placebo or the royal jelly was taken after breakfast and dinner for eight weeks. The study
was conducted using a randomized, triple blind, placebo-controlled design. The differences between groups
and the changes within groups of the maximal oxygen consumption (\?Ozmax) and anaerobic threshold (AT)
were analysed using both a two-way and one-way ANOVA with repeated measures and also a one-way

ANOVA. Multiple comparisons were performed using the Tukey method at the 0.05 level of significance.

The major findings were: 1) after both the 4 and 8 week treatment periods regardless of whether the
treatment was the placebo or royal jelly, VOzmax and AT for all three groups were significantly higher than
before receiving the treatment; 2) between groups, \ofozmax and AT of the RJ1000 group tended to be higher
than for the RJ500 group and the RJ500 group tended to be higher than for the PLACEBO group, indicating a
dose-response relationship; 3) moreover, after receiving the treatment for four weeks, there was almost a
significant difference between the three groups (p=0.08 and 0.06 respectively) when \c’/Ozmax and AT were
expressed per kg of body weight; 4) in addition, the body weight and fat-free mass of the RJ1000 group

showed a significant increase from the base line after receiving 1,000 mg/d of royal jelly for four weeks.

Student’s signature Thesis Advisor’s signature
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1. ﬂ1u3mﬂill'lmﬂ1i<1°lf®6ﬂ“]ﬂﬁ]uﬂlmg’E’J’f]ﬂﬂ'lﬁ\?ﬂ181ﬂEJ'Jﬁﬂ'Ii'J@ﬂ’JEJLﬂifN'JLﬂi'I$Wﬂ'lcl)'

NAANMIAIae 1T (Apasara, 1987)

\V4 = AV @ 273 % (PA - Py 20.TA)
E.STPD E.ATPS (273—|—TA) 760
%0,, y= %0, ¥ 100
(PA - PH 20.T™ )
%C0,, ;=  %CO,, & 100
(PA - PH 20.T™M )
%0, = %0,, * 760
[PA - (PH 20TA *%RH A /100)]
%CO,, ;=  %CO,, * 760
[P, — (Pyys0ra *%RH , /100)]
(100 - %OzE.D B %COZE.D)
Vi step = Ve step ™ (100 - 0A)OZI.D - %COZI .D)
V02 = (VI.STPD * %OZI.D/ 100) - (\/]‘E.S'T‘I’D>’< %O2E.D/ 100)
VC02 = (VE STPD * %COZ E. D/ 100) - (VI . STPD * %COZI . D/ 100)
Lﬁ"ﬁ) V., = volume of oxygen consumption (L.min")

a [ a { a 1
YSinamaeengnunly il @asaouii)
Vo, = volume of carbon dioxide production (L.min")
a o o’d' a zg a 1 =
‘lJimmmi‘lJﬂuhlﬂ’e)ﬂﬂ"l%ﬂ%gﬂNamlu (ansaouUIN)
V, = volume of air inspired (L.min_l) Usunaomeaniielodn
. ¢ g '
V. = minute ventilation (L.min 1) M3szUIeeINIAvestlen G’ﬁuﬂuwa@mﬁzmn

1Y [ a ~ 9 =
oasimsmelanulsuaemanvelaneenly 1 wh
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%0, = percent of oxygen in expired air
Yy 9 ) A ~
ﬂ’NlJ!flJiJ"’U‘L!GU’fNﬂ1“§ﬂ®ﬂ°ﬂlfﬂuﬂﬁ181%ﬂﬂﬂ
%CO, ; = percent of carbon dioxide in expired air
Y 9 [ 7 7=
ﬂ’JUJL‘lJiJ"’lJ‘L!GUfJ\iﬂ'l“Ifﬂ"li‘]Jﬂuvlﬂ’ﬂﬂﬂll‘*lfﬂﬂﬂ'lﬂﬁlﬁ]’ﬂﬂﬂ

%0,, = percent of oxygen in inspired air

21
Y 9 (2 a ~ Y A (Y]
ﬂ’ﬂlll,‘lJiJsUuﬁll’fNﬂT"]ﬂ’Jf’Jﬂ‘ﬂfﬁ]uﬂﬂ%ﬂ’ﬂﬁﬂ UAUNNY 20.93%
%CO,, = percent of carbon dioxide in inspired air
Y o 4 s Y A1 o
ﬂ’ﬂlll‘l]iﬂll!éllﬂ\iﬂ”lc]fﬂTi‘]_lﬂullﬂ’ﬂﬂﬂul“lfﬂ‘i/lWTEJLsU”lﬁJﬂTWI"lﬂ‘]J 0.03%

U |
IDNHIUD

D = dry (0% RH)

S = saturated with water (100% RH)

E = expired air

I = inspired air

STPD

standard temperature (0 °C) and pressure (760 mmHg) , dry

ATPS

ambient temperature (T,°C) in atmospheric pressure (P, mmHg) and
saturated with water vapor
%RH, = percent of ambient relative humidity
T, = ambient temperature
o = Water vapor pressure at different temperature

PHZ
P, = atmospheric pressure
TM

= temperature at sampling site
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ATHUINN B1 vapor pressure of water at different temperatures

°C PH,0 (mmHg)
20 18
21 19
22 20
23 21
24 22
25 24
26 25
27 27
28 28
29 30
30 32
31 34
32 35
33 38
34 40
35 42
36 45
37 47
38 50
39 52
40 55

o o w { 1 1 1 H 4 9
24181 V,, 11NMInadotvazeoninainmeniaigega 10 A1 WA uRae tive 19

1< 1 A
Wumvesnnuawnsolumsldesndiougega (Appendix, n.d.)
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Y
8v049018 1NNUD AIUGI

nouldsud@inaaes 53n119ngu PLACEBO ngu RI500 tazngy RI1000

wriaenuulslsau SS df MS F P
01y
FEHINNGU 0.066 2 0.033

0.104 0.902
Melungu 6.634 21 0316
59U 6.700 23
Wrina
JEHINNGU 10.583 2 5.292

0.095 0.910
melunqu 1173.375 21 55.875
59U 1183.958 23
AIUg
FLHINNGU 18.083 2 9.042

0.161 0.852
melunqu 1177.750 21 56.083
3 1195.833 23

P <0.05(F

2,21

=3.47)
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\ Yo A A Yo A o s A Yo A
ﬂﬂullﬂiﬂﬁﬂﬂﬂﬁﬂﬂ L?Jﬂ"lﬂﬁﬂﬁ\imﬂaﬂﬂ4ﬁﬂﬂ"lw uazmﬂ"lmum‘vmam

8 oyl
unasanuulsdsu SS df MS F P
Hmiing
FENINANITN 3062.093 23 158.051
A5NMINAA0Y 27.050 2 13.525 0.094 0911
AUFN 3035.043 21 144.526
maluainsn 132.093 48 11.901
52U21I01N1INAADI 7.340 2 3.670 1.519 0.231
Ufduiussznindtmnaaes
HAZIZYZIAIMINAADY 23.255 4 5.814 2406  0.065
Ufdusiussgniandn
HAZIZHZIAINITNARDY 101.498 42 2.417
39U 3194.186 71 169.952

P <0.05 (F, ,,= 2.61)
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Q/

dlai voanguAledenia3 ngw

uraenumlsalsou SS df MS F P

nay PLACEBO

FENINANITN 1339.478 7 21.634
maluainn 63.92 16 8.236

FLULIAINTNAADY  8.563 2 4282 1.083 0.365
Ufdusiussgniandn 55.357 14 3.954

HaZIsysiInInNITNaaod

39U 1403.398 23 29.87
nau RJ500
FEHINAUITN 882.600 7 126.086
meluainn 43.74 16 4.288
32Y2I1IN1TINAADY 2.716 2 1.358 0.463 0.638
Ufduiusszniansn 41.024 14 2.930

HAZIsysiInInNIINaaod

59U 926.34 23 130.374
nau RJ1000
FEHINAUITN 812.965 7 116.138
meluainn 24.434 16 10.024
F2UZIANMINAQDY  19.316 2 9.658 26.421 0.000%*
Ufduiusszniansn 5.118 14 0.366

HaZIsysiInInNITNaaod

77U 837.399 23 126.162

P<0.05 (F, ,,=3.74)
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uraenuulsalsou SS df MS F P
Aoy lasuaInaany
ITHINNGU 4.083 2 2.042

0.39 0.962
Melungu 1109.750 21 52.854
573 1113.833 23

4 % Q‘ [ I'd
e l@sumananod 4 e

FTHINNGU 36.521 2 18.260
0.377 0.691
Mmelunqy 1018.313 21 48.491
59U 1054.833 23
iin1a5udanaaes 8 dila
ILHINNGU 9.701 2 4.850
0.101 0.940
melunqy 1008.479 21 48.023
3 1018.180 23

P <0.05 (F, ,, = 3.47)
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waziiio 1asudanaana 8 et

unasanuulsdsu SS df MS F P
$osazvodluiuazanlusiame
FENINANITN 473.656 23 27.745

A5NMINAR0Y 11.472 2 5.736 0.261 0.773

AN 462.184 21 22.009
maluainsn 78.562 48 13.447

52U21I01N1TNAADI 20.333 2 11.807 7477  0.002*
Ufduiusszninedtminaaes

1A IZUZININITNADDY 1.119 4 0.280 0206  0.934
Ugdusiussgniandn

HAZIZZIAININARY  57.110 42 1.360

59U 552.218 71 41.192

P <0.05 (F, ,,=2.61)
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i1 v 9
uaziife lasudimaans 8 dai veanquiiediaia 3 nqu

urasnNunlsdsou SS df MS F P
nau PLACEBO
FEHINAUITN 151.436 7 21.634
Aelugu¥n 22.347 16 4.125
32Y2I1N1TINAADN 5.901 2 2.950 2.512 0.117
Ufdusiussgniandn 16.446 14 1.175
LUASISYLIININTITINADDN
59U 173.783 23 25.759
nau RJ500
FEHINAUITN 142.145 7 20.306
meluainn 31.321 16 5.743
32Y2I1IN1TINAADY 8.180 2 4.090 2.475 0.120
Ufduiusszniansn 23.141 14 1.653
LUASILYLLININTITINADDN
59U 173.466 23 26.049
Nau RJ1000
FEHINAUITN 168.602 7 24.086
meluainn 24.894 16 4.938
FTEZNAMINAADY  7.371 2 3.686 2.945 0.086
Ufduiusseninmnin  17.523 14 1.252
LUASIZILLININTITINADDN
39U 193.496 23 29.024

P<0.05 (F, ,,=3.74)
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danaana 8 d1la1 s21319ngu PLACEBO ngu RI500 tagngu RI1000

uraan Ui SS df MS F P
nouldsudinaans
ITHINNGU 3.251 2 0.162

0.195 0.824
Melungu 174.950 21 8.331
59U 178.201 23
iin145udanaae 4 dilans
FTHINNGU 4.558 2 2.279

0.279 0.760
Mmelunqy 171.753 21 8.179
59U 176.311 23
iinla5udanaaes 8 dila
ILHINNGU 4.783 2 2.392

0.291 0.750
melunqy 172.590 21 8.219
39U 177.373 23

P <0.05 (F, ,, = 3.47)
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uraanumlsalsou SS df MS F P

wia1s1#910 luaiu lus1ame

FEHINAUITN 2146.135 23 105.28
5MINAa09 6.816 2 3.408 0.033 0.967
qUNTN 2139.319 21 101.872

maluainsn 106.737 48 8.478
3292 1IN1TINAADN 3.712 2 1.856 0.922 0.406

v o J '

YRAuRUTIE1I19ITNMINAG0Y
HAZITEZIAINITNAADY 18434 4 4.608 2288  0.076
Ugdusiussgniandn

HagIsgeiInINITNAaoy 84.591 42 2.014

37U 2252.872 71 113.758

P <0.05 (F, ,,= 2.61)
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uraenumlsalsou SS df MS F P

nay PLACEBO

FENINANITN 1055.529 7 150.790
maluainn 51.411 16 432

sTEZAIMINAQeY  1.512 2 0.756 0.212 0.811
Ufdusiussgniandn 49.899 14 3.564

U382 1N1INAQD

59U 1106.94 23 155.11
nau RJ500
FEHINAUITN 640.361 7 91.480
meluainn 24.862 16 2.672
32Y2I1IN1TINAADY 2.090 2 1.045 0.643 0.541
Ugdusiussgniandn 22.772 14 1.627

132820 1N1INAQD

59U 665.223 23 94.152
Nau RJ1000
FEHINAUITN 443.621 7 63.374
meluainn 29.373 16 10.064
F2UZIAINTNAQDY  18.588 2 9.294 12.064 0.001*
Ufdusiusseninan®n - 10.785 14 0.770

HaZIsysiInInNITNaaod

77U 472.994 23 73.438

P<0.05 (F, ,,=3.74)
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RI500 1azngy RI1000
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uriaenuulsilsu SS df MS F P
nouldsudanaans
FLUINNQY 6.136 2 3.068

0.087 0.917
Melungu 737.442 21 35.116
59U 743.578 23
iio 1a5udenaany 4 gl
FTHINNGU 16.253 2 8.127

0.224 0.801
Melungu 761.584 21 36.266
39U 777.838 23
ife lasudenaans 8 dila1d
FEHINNGU 2.860 2 1.430

0.041 0.960
melunqy 724.883 21 34518
59U 727.743 23

P <0.05 (F, ,, = 3.47)
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uraenumlsalsou SS df MS F P

anuansalumsldeongiugege

FEHINAUITN 18.898 23 1.359
5MINAa0Y 1.013 2 0.507 0.595 0.561
qUNTN 17.885 21 0.852

maluainn 8.023 48 3.280
32Y2IIN1TINAADN 6.305 2 3.153 98.783 0.000*

v o J 1

YRAURUTIEHI9ITNINAB0Y
HAZILHZIAINTNAADY 0378 4 0.095 2964  0.030%
Ugdusiussgniandn

HAagIsgeiInINITNAaoy 1.340 42 0.032

37U 26.921 71 4.639

P <0.05 (F, ,,=2.61)

4,4
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naans 4 g LLﬁ%L?Ji’J"lﬂi‘]Jﬁ\WIﬂaﬂﬂ 8 dianv VRINGUAIDYNNN

3 U
unasanuulsdsu SS df MS F P
ngi PLACEBO
FEHINAUITN 4.557 7 0.651
maluainn 1.327 16 0.496

F2UZIAINMINAADY 0.982 2 0.491 19.935 0.000%*
Ufdusiussgniandn 0.345 14 0.025

U382 1N1INAQD

59U 5.884 23 1.147
N RJI500
FEHINAUITN 5.822 7 0.832
meluainn 2.755 16 1.185
FZUZAMINAADY 2305 2 1.153 35.860 0.000%*
Ufdusiussgnieandn 0.450 14 0.032

132820 1N1INAD

59U 8.577 23 2.017
nQau RJ1000
FENINANITN 7.506 7 1.072
meluainn 3.942 16 1.707
FLOLNAINITNAADY  3.396 2 1.698 43.578 0.000*
Ufduiusszninansn 0.546 14 0.039

HAagIsgsInInIINeaoy

37U 11.448 23 2.779

P<0.05 (F, ,,=3.74)
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uaziife lasudimaans 8 da1 snitangu PLACEBO ngu RI500

tagngu RI1000

uraanuulsalsou SS df MS F P
nou lasuaINaany
FLUINNQY 0.010 2 0.005

0.021 0.979
Melungu 4.953 21 0.225
573 4.953 23
die'la5sudanaaod 4 d1lasi
FTHINNGU 0.610 2 0.305

1.009 0.382
Melungu 6.352 21 0.302
573 6.962 23
wie'lasudanaans 8 dilanyt
FEHINNGU 0.771 2 0.386

1.021 0.377
melunqy 7.931 21 0.378
573 8.702 23

P <0.05 (F, ,, = 3.47)
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I GIRNE! ﬁ‘]Jﬂ"IW mem“lmuamﬂam 8 ﬁﬂﬂﬁ’i

unasanuulsdsiu SS df MS F P
mmmmsn“lumﬂ%’aaﬂ@muqmqwieﬁymﬂ’ﬂﬁa
FENINANITN 1637.130 23 195.279

FNINAa0Y 259.339 2 129.670 1.976 0.164

AN 1377.791 21 65.609
meluaindn 2731.723 48 1103.740

52821I01N1TNAADY 2131.014 2 1065.507  90.422  0.000*
Ufduiussznindtminaaes

HAZIZYZIAIMINAADY 105.794 4 26.449 2.245 0.080
Ugdusiussgniandn

HAZTZZIAININAADY 494915 42 11.784

59U 4368.853 71 1299.019

P <0.05 (F, ,,= 2.61)
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v o 1
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anuensalumsldeendugegadoiming nouldsudamaana
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uraanumlsalsou SS df MS F P

nay PLACEBO

FEHINAUITN 597.505 7 85.358
maluainn 1289.737 16 568.706

F2YLININITNAAY 1112.024 2 556.012 43.802 0.000*
Ugduiusseniwansn  177.713 14 12.694

HaZIsysiInInNIINaaod

39U 1887.242 23 654.064
nau RJ500
FEHINAUITN 444.098 7 63.443
meluainn 927.873 16 350.139
FZYZIANMINAADY  755.679 2 337.839 30.720 0.000%*
Ufduiusseninwansn 172,194 14 12.300

HAZIsysiInInNIINaaoy

59U 1371.971 23 413.582
nQau RJ1000
FENINANITN 336.188 7 48.027
maluaun®n 514.113 16 194.911
FLOLIAINTNAADY  369.105 2 184.553 17.818 0.000*
Ufduiusseninan®n 145008 14 10.358

HAZIsyziInINITINAaol

37U 850.301 23 242.938

P<0.05 (F, ,,=3.74)
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gy LLﬁ%LN@hlﬂi‘]JﬁQ‘ﬂﬂaﬂﬂ 8 dia sEHIN Nay PLACEBO ngqu

RI500 1tazngu RI1000

uriaenuulslsu SS df MS F P
nouldsudanaans
FLUINNQY 2.529 2 1.265

0.058 0.944
Melungu 456.085 21 21.718
59U 458.614 23
iio 1a5udenaany 4 gl
FTHINNGU 153.453 2 76.727

2.774 0.085
Melungu 580.795 21 27.657
39U 734.248 23
ife lasudenaans 8 dila1d
FEHINNGU 204.151 2 104.576

1.021 0.377
melunqy 835.826 21 39.801
59U 1044.977 23

P <0.05 (F, ,, = 3.47)
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J [ [ Q' 4 [ Q‘ [ I'd 4
mialeaa nouldsudanaaod inldsudanaaod 4 dani uaziie

1asudanaan 8 dant

uraenumlsalsou SS df MS F P

a 4
wouue IsUamsa laaa

FEHINAUITN 6.868 23 0.551
5MINAa0Y 0.493 2 0.247 0.812 0.457
qUTN 6.375 21 0.304

e lugu¥n 7475 48 1.506
5221701MINAADY 2.781 2 1391 31.006  0.000%

v o J 1

YRAURUTIEHI9ITNINAB0
HAZILHZIAINTNANDY 2.810 4 0.070  1.565 0.201
Ufdusiussgniandn

HAagIsgeiInINITNAaoy 1.884 42 0.045

37U 14.343 71 2.057

P <0.05 (F, ,,=2.61)
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nAaes 8 A veInguAI0e1eNa 3 ngu

uraenumlsalsou SS df MS F P

nay PLACEBO

FEHINAUITN 1.920 7 0.274
maluainn 1.296 16 0.305

F2UZIAINMINAADY  0.496 2 0.248 4341 0.034*
Ufdusiussgniandn 0.800 14 0.057

U382 1N1INAQD

59U 3.216 23 0.579
nau RJ500
FEHINAUITN 1.613 7 0.230
meluainn 2.017 16 0.666
32Y2I1IN1TINAADY 1.217 2 0.609 10.656 0.002*
Ugdusiussgniandn 0.800 14 0.057

132820 1N1INAQD

59U 3.630 23 0.896
Nau RJ1000
FEHINAUITN 2.842 7 0.406
meluainn 1.633 16 0.699
FTUZIANMINAQDY  1.349 2 0.674 33.198 0.000%*
Ugdusiussgniandn 0.284 14 0.020

HaZIsysiInInNITNaaod

77U 3.475 23 1.005

P<0.05 (F, ,,=3.74)
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Taad nouldsudanaany wo'ldsudinaans 4 a1 uaziieldsuds

nAaed 8 d1las 52IeNgU PLACEBO ngu RIS00 11azngu RI1000

uvaan Ui SS df MS F P
nouldsudinaans
ITHINNGU 0.007 2 0.003

0.370 0.964
Melungu 1.921 21 0.091
59U 1.928 23
iin145udanaae 4 dilans
FTHINNGU 0.638 2 0.319

2.144 0.142
Mmelunqy 3.125 21 0.149
59U 3.763 23
iinla5udanaaes 8 dila
ILHINNGU 0.129 2 0.065

0.422 0.661
melunqy 3213 21 0.153
39U 3.342 23

P <0.05 (F, ,, = 3.47)
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dla uaziieldsudinaan 8 dast

uraenumlsalsou SS df MS F P

Y
uouue lsdamsa laaanotiniinga

FEHINAUITN 1050.903 23 114.012
5MINAR0Y 141.406 2 70.703 1.633 0.219
qUTN 909.497 21 43.309

maluainsn 1662.339 48 446.407
32Y2IIN1TINAADN 803.518 2 401.759 22.444 0.000*

v o J 1

YRAuRUGIE1I19ITNMINAG0Y
HAZILEZIAININAADY  106.987 4 26.747 1.494 0221
Ugdusiussgniandn

HagIsgeiInINITNAaoy 751.834 42 17.901

37U 2713.242 71 1586.419

P <0.05 (F, ,,= 2.61)
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uraanumlsalsou SS df MS F P

nay PLACEBO

FEHINAUITN 203.394 7 29.056
meluainn 195.254 16 99.804

TLYLININITNAADY  155.334 2 77.667 3.508 0.058
Ufdusiussgnieandn 39.920 14 22.137

HaZIsysiInInNIINaaod

59U 398.648 23 128.860
N RJI500
FEHINAUITN 387.411 7 55.344
maluaun®n 613.484 16 196.097
FZOLIAINTNAADY 355.312 2 177.656 9.634 0.002*
Ufduiusseninansn 258172 14 18.441

HAZIsyziInINITINAaol

59U 1,000.895 23 251.441
nQau RJ1000
FENINANITN 318.693 7 45.528
moludin®n 583.601 16 213.044
FZOLIININITNAADY 399.859 2 199.920 15.233 0.000*
Ufduiusseninann 183742 14 13.124

HAagIsgsInInIINeasy

37U 902.294 23 258.572

P<0.05 (F, ,,=3.74)
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(agngu RI1000

uriaenuulslsu SS df MS F P
nouldsudanaans
FLUINNQY 3.255 2 1.627

0.071 0.932
Melungu 482.856 21 22.993
59U 486.111 23
iio 1a5udenaany 4 gl
FTHINNGU 219.804 2 109.902

3.160 0.063
Melungu 703.349 21 34.779
39U 950.153 23
ife lasudenaans 8 dila1d
FEHINNGU 25.335 2 12.668

0.594 0.561
melunqy 443.127 21 21.339
59U 473.462 23

P <0.05 (F, ,, = 3.47)



ﬂiz'ﬁ'ﬁmsﬁnm HazMINMNY

¥o —uwana

9 = =S d‘ a

MW aeu 1) Mna
da

ao1una

l5z3amsanun

o 1 Y A %
ﬁ'lll;ﬂu\‘lﬂu'llﬂﬂ’lj\ﬂuﬂﬂﬂﬂu

d‘ o o L3
aouninuilagiu

UNEMFUUT 1509
10 Tuiay 2525

WHIAAYNITAINT

a A £ a

Umsdne 2547 szavdlSaanas Inernaasiian

o

U’ a =) % %
(FAnEIFNans- wadny1) MNeATHeud UM 1

Nﬁ13ﬂ81ﬁﬂlﬂﬁﬂiﬂ16ﬂ§
-4
913138

a 1 a [} 4
1595 U TAUNIUNIINGAUNHATANANT



