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Effects of Ginger Powder Capsule on Resting Metabolic Rate,

Respiratory Quotient and Maximal Oxygen Consumption
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Abstract

This experiment was aimed to determine effects of ginger powder capsule on resting
metabolic rate (RMR), respiratory quotient (RQ) and maximal oxygen consumption
{VO: max) during 6 weeks administration of ginger powder capsules. Measurement was
done initially and at 2, 4 and 6 weeks. RMR, RQ and VO; max were measured from
expired gas analysis model Quark PFT and Monark 893 E. Thirty young men, aged 18-
22 years in good health were randomly selected from Burapha University studgnts, The
subjects were divided into 5 groups. Group 1 to 4 received ginger powder capsules of
1 g 2g 4g, and the alternate doses of 1 g, 2 g, and 4 g (every 2 weeks), respectively.
Group 5 received a placebo. Subjects received the capsules after breakfast every day for
6 days.

Paired t-test and One-Way ANOVA were used for statistical analysis. The resulis
revealed that RMR of Group 3 increased continuously during the 6 weeks (1,735, 1,863,
1,863 and 2,328 kcal/d)} while for Group 1 and 2 increased in week 4 and then decreases in
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week 6 (Group | RMR was 1,804, 2,165, 2,679 and 2,182 kecal/d; Group 2 RMR was

1,799, 2,085, 2,472 and 1,887 kcal/d).

i L4

RQ of Group | decreased from week | tgweek 4 and then increased (0,83, 0.73,
0.70 and 0,73). Mean of RQ in group 2 were decreased from start to end (0.84, 0.74, 0.71
and 0.67).Groups 3, 4, and 5 decreased in RQ), but not uniformly,

Mean VO; max Group 3 increased continuously (49, 51, 55 and 56 ml/kg/min ')
Groups 1, 4, and 5 increased VO» max until week 4 but change in Group 2 was not
significant (p<0.05). Paired-t-test revealed that Gmups: 3 and 4 had significant increase in
RMR. (p<0.05). RQ of Group 2 were also different (p<0.05).

These findings suggest that ginger powder capsule inta!cc affects RMR and RQ but

net VO, max. Further research is needed with more participants, higher doses of ginger

and descriptions of aerobic and anaerobic effects.

Keywords: Herb, Ginger Powder Capsule, Exercise

HMANNSUATINAND

nshdaie ifuemisiasnfisn
FugmivTusin Tagminnléiuorempiws
fasswqunin lunsudoiniadeda Yuay
yimmmsadn e snasduilamas
waasuAmp w1 18hmedonuiyin
uinuvaaved Ine lunguidaadu iusu
yuiame fhnate 13 5oun wenoe winuae

Tna’

Pegtudinnsfnsoninuniiveads
uﬂ:Hu'i"lﬂﬁﬂwnﬂuﬁa;ilutf'}uﬁ
Wil¥viiuT9a2Ind mon-volatile oily aaa
arnddnarfalouluhinlaun Susesea

(gingerol) Tolnm (shogoal) wisilea  (paradols

»
uaz 198 [1u (Zngerone) Tatensddama il
frunvavesnguH Tudn# Inuphenolic
1o - A 1
ketone) Aty uarilnruendunas luta
200-500

LIE]‘I’I'IIﬂ1ilﬂﬁﬂf1ﬂﬂ1ﬂ1u15ﬂﬂﬂﬂﬂﬂ11

nm® @ THanTuysfe Suuesea

Funrevms lunSnoonlod (nitric  oxide)
Tunynaass Tavannsadumsnounds’
matlaaiunsiinesad v I eadauad?
s of =) 4 o
sazunnadvudeeu (ca®H luad lavey
- A
fninaand’  mizaandnladiosaAe g

AntaRuBanTzmzams®



58
T EB T TINETOYINT

-

Saiiludionsuazoninis 1 9funs
A¥avarauAnIfnuuigatudituniTenn
Ardamauazmmauimd dufimivaw
fin medfeiiiiaqUszmiditednuinavea
VmanalgarenseeniidaniouaznINaY
i lasias AT TN IRMEITUYLERD

Aumsdaumanplaazni eendsugiga

sy

nguAtetaiiuiifavie sinumiinede
yIm esznie 1822 9 Hamasesae
$1amaoTasuwnd uazilqumnd dksdufe
Vauatgo vurm 1, 2 ung 4 ny Awdsan
ABBATIHIHNIY ARSIV Wn (Resting
metabolic rate; RMR) fAusyaiunisninla

15 4 aduf 1 uasing - Squiew 2552,

(Respiratory quotient; RQ)uasn s 1¥oongieu
409 (Ml ey jor; VO )
meenutumanoasstugld 1 Tae R dh
ASUARIONRINGUNADBINASNEUAIURL
A, B, C uaz D dhungumanes rh'lj E dlu
muaiuny OAl - OE1 unisnaneuney
naaed  OAZ-OE2 iunrsvanoundy
naned X1 - X4 Bumslifamaunlyn Tao
# X1 dunsiamsunty 1 afudhuan e
#lai X2 dums IdGamaunvya 2 niudy
ra16 diad X3 AumsIfaraunlyn 4
nfudlunar 6 ddant X4 dunlitams
undgoifiuaann 2 fav Tnafivue 1,2
waz 4 ndy ithiam 6 dum narumlga
udl (Placebo) Tungumvgu

Trus-Experimeartsl Deslgn

FPRETEGT-FOETTEST COMNTROL F COMPARISON GARDUF DESIGN

Fandom

Gl Pratest Tresmant Postteast
Axxigriment P »
»y — [mF R | i O
/ 8 Au
= g ——————
o I, e o8 Bz
30 wa—
- ot WY  mm——————n
& mu
c oD e acz
A mu
E —  =ed Flmcebo oEZ
6 AU
Thre
| ri h |
Messursmants (Wisekia) E' [27] [[=] [(=]

11]1"‘1 1 True-Experimental Design; Pretest-Posttest control / comparison group design



-
-

VYol. 4 No. 1 January - June 2009

« ¥

59

The Public Health Journal of Burapha University

MINIBHNEUNIINATBS

canfluazinteadie Wonlfimntsnue
wafinul a1 Inorduaiuasunsilsw
manind szoza1 6 dUAI nameuduant
Gy Alani® 2,4 uaz 6 deailedld
Rusdwmaundgovum 1, 2 war 4 ofy
wdoa3anaziing evndaesnminlafy
Quarsk PFT 2003 ¥nstmFaan Tuundagu
893  EuduusnszAunimuwiies (Borg’s
scale) WIRN VIO ITOITARMUAULDE
puugiitiininnsousyn vuA 50, 60 uaz
70 ladtay

nramdendanambya msouoniheife
ungAmuIndafoal yaitTsanerua
Winsznedaquuns AuguuIATEIUNIY
Wuduais 6-1uretea Taelditlinsid e
wiosTaru Inan# vilanudugagy
DMA 4100 ¥swaualyo 1 nfuiiyFuraens
6- S9pTen 6.86 Doaniy’

mafufindeyamalasuinis iudn
51631 RTrlssmumnyiialudu
57TUAT 2 Au CTubfamisuezngd o uas
Sunga 1 Ju Guarbad) ifluoa 6 Filand
Wedunansus lnnemis wissdunazas
wiuemsalsannfioeilnodesaning

] = ~ 4
s RuLAlganszifisy winlno nyTAsy

gt mﬁmn‘fﬁﬁ:ﬁh:mnm:ﬁum:
AR vea3 1N 18 1nd sadugida Yuin
ﬂnﬁmsﬂizm‘nmzﬁu (Stimulants} uns
mafisigminalTzeom (Depressants) N159R
wisinuliznnueaneseduazaiIsyssion
F4 Wi haaw uazgneusady 1Wudy
nsindewInlazneendifinn ngu
Aaedrafiniseatiufinlunuududnnis
indoulvmash 24 $alus yadudhuom 6
Fua uorlioglusamsAauTemniuds
Aeumsudsiuiie Tassmiufingwazdoa
nsafontnr fonssu nssanfidiniouas
mswnAeu aaea 24 21w feuntIvameu
e misuas 1imsRadouioane

TEM1 6-8 4Ty

M UHHMINARDS

a1 ¥dnn o ue T RN

frsdfunugndesrsaniosde
\‘]ﬂﬂ‘fﬂi‘iﬂuﬂﬁ‘l’lﬁﬂi}ﬂ nguaredretakn
Ussana 30 wid 1¥Funsdeufizayly
Foulfimnifvquugiived 25 sam
maFumoezauiudinilsane 30 %
W¥mihmonsovsyniimane Sufmaneu Tay

-
L | '
@ensmimindumeldnieusynuassnedy



60
NTMTOT AU ININAIY I

-

ol o oy -
Ui 4 miiudi 1 unnaw - Hgwie 2552,
x

- 4 L L 1 1
funIndhmedig Saddad el VO,
' ]
wag VO, Tunsniwly luimaeu vy
wioviluvaznaaer Mnar luniimadey
15-20 w1
w0 r A

msianunraiuninigle 1dnieq
- A
Tnsizvufainmimalanefunadan

s ™
vai17a1%19a13 u'laaseuaz Tuiulu
11me Taons e lussvhainnsemsenn
[~ ] J L] H
fidamalugraiiinnai (Steady state) *
A

misiaminlfesndrevngagn 1indes
Anssvuiaoianmiiieles uazdnsemdaiu
ivdnson iz duanuguosdnageu

1] 1] L] ! J

HAZBUGUINNMWABU IAEN SNAAD I LIHE
TNYISEAVIDULAZMATOUA TN HITAYD 31U

ANIBATINITIAUTEIN ORI IRT Y IUMT

m3dmzvideya

T4adadmsswur Mdunar1fovas
Annie dnsfosvwnasy waznSowiey
HamImeaod 5 ngulaelé  Paired-Sample
t-test hay One-Way ANOVA

nansfinyiuaznIseRtsionn
FATINIWINIYNAI M TRIERR 910
RMR Tungu 3

= o o r ﬁ. : 1 ) 4
(lwumlygad iy Inurviuedsredioy

$UH 2 wydAunbe

s 6 (1,735, 1,863, 1,863 uas
2,328 ﬁTﬂllﬂi‘lﬂ?gi‘ﬂiu] MBMR finuns:
wdansmaneatupgu 3 nazngu 4 D
unnAafiumata (p<0.05) Fiun1s 145U
Yamaumlgavuia 4 nin (59 ﬁnﬁn%’nﬁa
Alanfw unzmisifuvuiad 185unn 2
darviia Ay eas urHo g vaie W
nysfinyialusuie 170-510  dadniuae
nlandy awnseanematalusuldlsade
Snimy TuvpeHnsSudszniudavim 2 ndu
(20-43 finfnTuaen lanty) Tuanisnannis
Urandmifentonlamyl® vuraveedadu
miadewinaidordpidussosnandae
(flesninmnvesdusie RMR voangu 1
Al8funna 1 ndu s dadnsudonTaniu)
washgui 2 A IRTuSwaalyave 2 Adu
(30 iindn3uden Tonfu) i inAuRnugage
Tudlamidi 4 unzonasTud@lanin 6 Taoas
WauAunnrnsanndiiowinayemysuna
voaris lnimTeswAnnnudiununie
msUFuanms1in1e (Tolerance; ¥ lAiAa
nmsnlisucidaaiilidedies Tausraneil
ssuounsliuanmifentsiny sz fuves
s3eia  mohusad Wasfided ganvanga
uddien ouiova undyvosdmasnisey

wisnuneuuazndamInaaolungu 1 uas



Vol. 4 No. | January — June 2009

61

The Public Health Joumnal of Bugapha University

g 2 wuaThivmna e uene muadans
untya tuaz 2 afu lufinafuninmnegy
varinlingu 5 Adungurnmumrisi RMR
daugealudilaniii 2 (2,264 Alaunasido
-‘i-u}H:‘i’qﬂnmfuﬁﬁﬁnﬁmnmﬁﬁu FIANANT
naanaaIra 1A Rra luFnine vie
ﬂmﬁuﬁn11ﬂ11m1ﬂn1ﬂ;um=ﬁ'ﬂmmﬁﬁ1'fu11ﬂ
puad sauazmnlivuulamiaesusiai
HATINMTA N THYBIsz Ul ST ndunBan

{Sympathetic) A ez Taonaado

nisudased Tuug#nuv Tu(Epinephine)'’
_fgg‘l"iu iu'c?u" AT NAI T
e trilumauvinoisduvesses T
dvadefarinIenray tvu 889 uud -
u(Epinephrine) no fA¥oa(Cortisol) Tnin
807 lun (Growth  hormone) uaziuydu
(Insulin)"" #Fofu mrfadAures RMR Sahil4
WurasinnisFudizn i amanalyaidvg

L] .
OUTAL



>
- T

62

I UNTIAY - NgM1U 2552

R
= & L
2
2|8
L~ -
-+ =
._.mw e
'l
L] 1
L
9 R R
g Y
< g T,
= “ rT—- - -
= o —
2 T EERREsR% Mg e e @
2| j& E v535332%
= | T LT
= O ] RLASLUNLRANILY
..m. " AL
w
=
a8
| ad
- ]
- S
=
[ a
-
=
el
-
q‘

1
-

*

E

WAL
L]

g8 8 3 R °
(LML PR EUAI W/ L M)

elebruskuaag o

Flainperau

EHIHAGUNAIDIDENGUA AL

Heaunnns§us

a7l

|
SuMouAURLmIaE

a2 o

¥
Y

19 uox (RY M3l

AN IUATH

(Vn

NN

a4

BRTIMITIHIHD YRR T

L

(n)

BDAHLOULIYA



Vol. 4 No, 1 January — June 2009

-

63

The Public Health Journal of Byrapha University

i 1 rantsTinssiamnalTds s anmnsneegnasauvae wn (RMR) A umnqu

minls (RQ) un:n"lﬂi'anniﬂuqmwuz maxy} pouLaEnAININANE

wEanrinane uvamtsnlnbiage o MS . F  pVame
SATIMINIRDYNAINY  SEHINNgy 4 35169250 133 029
vuAn (RMR) malungu 25 264868,68
ITU 29
fiumuiumsniele (RQ)  szyrinngu 4 .01 80 0.54
nalungu 25 01
51U 29
n1s Mpondauganm sEHIINGY 4 203,58 157 022
(VO max) mylungu 25 1300
510 29

muangaumswele s1ngUf 2 wir a1
RQ woangufi 2 frnansairusedinsd
filenfizudusufodanifl 6 (084, 074,
0.71 nag 067 uavannrnisudsusmy
1w RQ  Aamdsaumusunismiole now
wazndanrrnaneanudt ngud 2 faaw
uanAduss oAy NINta (p<0.05)
dunguiuhiuansaie uraaifonely
vina 2 sy Mg ameiin: 14mdaauen
mimm'r'lmﬁ'mﬁumm{u lli‘l:’;'ill’lﬂfi'l RQ
fAnenauanitimseend ladmsenns Tl
Fuflunanmilss@niamuasmsdrdylui
6-3un10n SlTaRmsaufuoy Tl

B JW L
AuuazoongnifuTzuunsimenig ludu'?

L [l
waninil ngudrasaifdny 1a5ulsemu
o1 Iudaduveaxsmd lulamsa Tuiu
aaz Wsau TulSuairuga lugaanms
LG
mil¥eanSieugags ningUi 2 Vo,
] -4. -l oy J ‘: J 1 L] i
max veangun 3 Jinundnmuivedusoiiol
- 2 - '
swaddanfiFuduouiadilani® 6 Taofidy
49, 51, 55 upz 56 HedAaas/ Alandy Wi
- L L] J 1

AT TAY 1uﬂqm1 1,4 iaes fifi VO, max
a 4 8 l -
WAudAT AR 2 aullefUantn 4 uas

. N .
nguin 2 IimuHudes VO; max uuvli
r i ] L] d el
Aemos mamsni oufoun wedonsiniudonys
VO, max Tunudngulalinmuandadu
VO,

uazawmruulsdsiuues max fily



64
TS AN IS UYIM

-

J L3 J =y
T4 aiuft 1 unsnu - figuiou 2552,

uAnAIeRY (A3 13 1) ueraadvehidwade
n3l¥nendivuveandnite wuidsify
n1sAnu1ve1 Black® uaz Ghayur, Gilani,
Afrida Loz Houghton™  nsmoununivad
1'14nwviaﬁ'ni‘li"aﬂﬂitnuﬁﬁrua;iﬁ’uﬂii’u
moluvesdietmazaude 1y asiiny
voandnitonale szuunis Inaoudon
uaztzauniswisle Fafinanesmaimms
afandsrmnuuelsdn

aplwomridounzveirusine
VamaunlgaiinanadaTininnina g
WA UEANLDZA UFE T IUMTHI019 uA
hifamafunis leonFuugaga Taodunis
UBIBAT AT N AT 1 VB EANNBUNTT
nAnBALBLNAINITNADDI 6 dUaIniins
I.'IJEI:ﬂ'uI.HJE‘Idﬂd1ﬂﬂﬁﬂﬁ1ﬁmﬂ1lﬂaﬁ (7<0.05)
Tunguit1d5uvuin 4 ndy (59 Tadniude
flandu) unenguil 14Ty TaumsMuvuayn
2 e (15-59 Tiadnfuded Tani) doud
WRAIUMITHI]E ABUAITNAADUIRZUAINS
neasaluian 6 dlantwuihiimsasaiues
AundnazwosTuians wivesaiitudio

ARADA (p<0.05) lunguH 2 Al&Tuwae

2 nu 36 fndniudefilanil) diunl¥
auﬂimuqaqnﬁmﬁyifmﬁn;ﬁ;mﬁh'iuﬂ@
A1ATuR94 59 Hadndudedlanty)
uarhiwusmumndunanda |

'ﬁmﬂuﬂuu='|.uﬂ1'ni’1ﬂﬂn11"ﬁ’u!ﬂ°l-§ﬁa
mauuzti i Toada lunuafnansadu
u""lﬂl'F';um'sﬁ1q1wmi=yumnmﬂmmuﬂ=
n13 19 luduludanie edelrfaiuaaeld
$fumsuilanemsludadufiougouas
amseenidsmoAitnzaud e Tunmsiiisy
ﬂi"‘aﬁia11|ﬂ'nﬁmnﬁnimmﬂmntjuﬁmdn
WlFuiwdnarszuzoailuniinaans
itoannilefaludla i 6 udadimuiiing
nﬁui’fwmﬁnnmnmﬂawmﬁ'mwm:ﬁ'ﬂ
uazmITHmTIUTowmHouns 1End i

ue Iriinsazneuus Tsiindre

fnfnssugliznin
veveunszfa yauadifmismanin-
o - ak = o
Alwed Us1iuys nuswafnut smiineidy
a1 = -y - o,
wiunsuns i e fluasiidnnue
Tanmaaimsiiv wnInndoymmaaun
' 1 o
Tnwsdoduedadlumsifuriuiy
d o
Joyan1Flunmside



-
-

65

Vol. 4 No. | January — June 2009 The Public Health Journal of Bupapha University

mnoidrass

1. AUEATSIMSUMIRAA . TyPemsn, Sytoproective propgrties. J Nat Prod,

IR WA, 2542 (g SmanayuIng).
A3 ;TsaRwdpuevns el

prsnwasuralszinang; 2542,
. He XG, Bemart MW, Lian LZ,

Lin LZ. High-performance liquid
Chromatography -electrospray mass
spectrometric analysis of pungent
constituents of ginger. Jounal of
chromnatography,1998; 796: 327-34.

. Ippoushi K, Azuma K, Tte H. Honie
H., Higashio, H. [6]-Gingerol
oxidation nitration reactions inhibits
nitri¢ oxide synthesis in activated
J774.1 mouse macrophages and
prevents peroxynifrite-induced
oxidation and nitration reactions.
Journal of Chromatography, 1997;
771:267-74.

. TaoQF, Xu Y, Lam RY, Schneider B,
Dou H, Leung PS, Shi §Y, Zhou CX,
Yang LX, Zhang RP, Xiao YC, Wu X,
Stockigt J, Zeng S, Cheng CH,

Zhao Y. Diarylheptanoids and a
monoterpenoid from the rhizomes of

Zingiber officinale: antioxidant and

o

5.

10.

11.

2008; 71(1): 12-7.

Chen CY, Chen CH, Kung CH, Kuo
SH, Kuc 5Y. [6]-gingerol induces
Ca®* mobilization in Madin-Darby
canine kidney cells, 2008; 71(1): 137.
Vichai Chokviwat, Policy and Vision
for Thai Traditional; Journal of Thai
Traditional& Alternative Medicine,
2007, 5. 1

wnrsunun Q.C. msnaaumlygada
Trwonad mszoaiogund,
519uy7; 2550.

Quark PFT. User Manual: Quark
Series Pulmonary Function Testing.
ltaly: Cosmed; 2003.

Black CD, O’Cornor PI. Acute effects

of dietary ginger on quadriceps muscle
pain during moderate-intensity
cycling exerci'se. Int. I. of Sport
Nutr.and Ex, Met. 2008; 13; 653-64.
McArdle WD, Katch Fl, Katch VL
Exercise Physiology {6™ed.)
Philadelphia, Lippincott Williams &
Wilkins; 2007.
Boeland B, Goekint M., Heyman E,
Piacentini M.F, Watson P, Hasegawa



&0
NINTFMBTUGAINTINB WOy

-
-

¥ 4 adiud 1 wnseu - liguisu 2552,

H, Buyse L, Pauwels F, Schutter GD,
Meeusen R. Acute norepinephine
reuptake inhibition decreases
performance in normal and high
ambient temperature. 1. Appl Physiol,
2008; 105: 206-18.

12, Goyal RK, Kadnur SV. Beneficial

effects of Zingiber officinale on

13.

goldthioglicose induced obesity.
Fitoterapia, 2006; 77(3): Aq@-‘ﬁa.-
Ghayur MN, Sioni AH, Afridi.MB,
Houghton PJ Elardinvascular efff:l:‘:ts of

Ed

ginger agqueous extract and its
phenolic constituents are medidied
through multiple pathways, 2005,
43(4): 234-4] )



