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Project Code : MRG5280245

Project Title : Absorption and Distribution of Coenzyme Q10 from Pakwan-Ban
(Sauropus androgynus (L.) Merr.) and Antioxidant Activities (in vivo)
Investigator : Dr. Aikkarach Kettawan, Institute of Nutrition, Mahidol University

E-mail Address: nuakw@mahidol.ac.th

Project Period : 1 year

This study aims to evaluate the effects of Pakwan-Ban consumption on
absorption and distribution of Coenzyme Q10, antioxidant levels and activities in
experimental rats. Seven-week-old, wistar strain male rats was daily given 1 dose (0.5
mg CoQ10/kg body/day) of raw Pakwan-Ban, or 1 or 2 dose (0.5 or 1.0 mg CoQ10/kg
body/day) of stir-fried Pakwan-Ban (with vegetable oil without CoQ10 and very low
tocopherol contents) or 1 dose of CoQ10 supplement for 3 weeks. Coenzyme Q10
level was statistically significant increased in serum, liver and spleen, but not kidney,
muscle, heart and brain of all experimental groups to compare with control group. Beta-
carotene, a precursor of retinol was not found in serum of all experiment groups, while
the retinol levels significantly increased (p<0.05) in serum of 1 dose and 2 dose stir-
fried Pakwan-Ban group. The alpha-tocopherol level significantly increased (p<0.05) in
rat liver of only 2 dose stir-fried Pakwan-Ban group. The bioavailability of CoQ10 in stir-
fried Pakwan-Ban group was significantly higher than raw Pakwan-Ban group, but lower
than CoQ10 supplement group. The serum antioxidant activities were evaluated by
Oxygen Radical Absorbance Capacity (ORAC), Ferric Reducing Antioxidant Power
(FRAP), and 1,1-diphenyl-picryhydrazyl free radical scavenger (DPPH) were highest in 2
dose and 1 dose stir-fried Pakwan-Ban groups, respectively with statistical significantly
difference (P<0.05) to compare with control. The lipid peroxidation marker was also
significantly decreased in rat livers of only 2 dose stir-fried Pakwan-Ban group. The
results showed that CoQ10 in stir-fried Pakwan-Ban could be absorbed to blood and
distributed to some organs. The consumption of Stir-fried Pakwan-Ban could elevate
serum retinol levels and liver alpha-tocopherol levels, increased antioxidant activities in
blood, and also decreased liver lipid peroxidation. The bioavailability of antioxidants in
raw Pakwan-Ban may be inhibited by its components, and binding protein complex.
Cooking and oil may increase the bioavailability of these fat soluble antioxidants in
Pakwan-Ban by releasing them from its plant cells. This study results suggest that daily
consumption of stir-fried Pakwan-Ban may help to decrease the risk of non-
communicable diseases concerning free radicals. However, it should be confirmed by
human study. Future study on the anti-inflammation effect and anti-DNA damage of
stir-fried Pakwan-Ban in rats should be done.

Keyword : CoQ10, Pakwan-Ban, Sauropus androgynus (L.) Merr., Antioxidant activity
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2. fMI9ENT 1AL NMIIATBNAIVE1IDIHITIHMTNANDY
2.1 Anvnuthy ( Sauropus androgynus (L.) Merr.)
tiuc'ga Annuthunn 3 aaaluwa ngamwumuasuaz Ysuama laun aaiaematen
aaaae v vy uag aaANIIUUN

o 1 o w 1 @ @ ] I 1
ﬂ1§m§ﬂﬂ@nﬂfﬂx‘] HIAIDYNNNUITIUNU Esl)'N L!éﬁll’ﬂ\?ﬂ@ﬂlﬂu 2 897U

211 Favnuthuae wie favuthuday @mit 14) daumiaihualdfuio@eni
i i ldumadalaems Freeze-dry Fufudsilivldaammalnsnmsvesemsuazans
Muoyyaodszgadell
222 dnvmthugn  hdanuthuda Sndaumitalude 2.1.1 Wi ldanTaensdady
ity 39188 en sy 705 CoQ10 (MAINTTrIAT1w1E not detected, nd) 1INAITANH
YOUBNIY (Kettawan, 2004) 111 11da 1 Wiin3a (RAHIY 100 NSN A0 1§I1ﬂuﬁ% 15 NFN) WA
nsenzdou (MR 1B) (AW standardized method dusumsiadn)  udniluildidunatalaeis
Freeze-dry
AnTzdTinar coQ10 ludiedean (@) uag gn Rarou uazHaInsTh Freeze dry lag
2% HPLC-ECD (Kettawan et al., 2007, Okamoto et.al.,1988) Laz LAY Beta-carotene 19825 HPLC-UV
(AOAC 941.15 and 970.64,2005) Wam5 A5z uaaslumsad 2
ymfuridedeay uaz §106199n MEUMIT Freeze dry 187 udasyiauweazUa

Y a3 dy = v W @ [% dy
Glﬁlﬂulualﬂﬂ’)ﬂuﬂUE]']W']ﬁﬂJ'lﬁiﬂ']u THE 082 AU

Mod1ay I 1 anududy himswavasluensvy Taemsanulsnamsuiian
A A g9 Yo o ~ Yy A
pnisvesny laemay e liny lasy CoQ10 Juay 0.5 mg/kg/day (= 1 dose) rHeuIMIAUAUAD 30
mg/60 kg/day
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1. wanasluems Tasmsdnnulnuylasy coQ10 Fuaz 0.5 mg/kg/day (= 1 dose)
MeuminuAuAe 30 mg/60 kg/day

2. wawasluoms Tasmssuamliny 1850 CoQ10 Fuaz 1.0 mg/ke/day (= 2 dose)
MeUMNUAUAD 60 mg/60 kg/day

[ ] a [ o =) [ g a [ 4 a a { o ]
2.2 AIDYNHAANUNIFATUDINT Q’N%@Wﬁﬁﬂﬂ!%tﬁiﬂﬂ?ﬂﬁ CoQI0 1 HuUm AN ey

9 Y o Y Av A ~ (=
Hosnaia tag aiumMahInageuLd) NNUINARIUNVEY 1B ey awe 11l 2552) 1T

v v v Y
Ysmnuasuiszyuunain uaz Insazalefia MUY Pharmacopeia 1118208197 F 011 1M
a Jd a = = 1Y a A k4 2 v 9
AnTzdlsina CoQ10 nlisuisunulsnanszy Ruunan @eszyinlsznoudie CoQl0 10 mg)

) a <{ ]
#1875 HPLC-ECD (Kettawan A. et.al. 2007, Okamoto et al., 1988) Han131A312H uaadluaisian 3
y o (] o a
M3l l9deg19enidatlu Over-the-counter (OTC) drug Wam IAg Nisshin pharma,
g 1 I ) [ a 4

Japan #omndszmagt)u 11U Quality control sample (QCS) dMIVAILANAUNINMTAATIZH

CoQ10 luf10819919 AaeAMIANHI

3. MISUUINGNNITNAADA

Yo a @ 1 d' [ = IJa 1 d' a‘
vy ldsuomslnd 3 Tuneumsnaaes elSuanmny waz Anldnuesihu Wesums
] [ 1 1 o oy o [ 4 g’ @ ] 1
naaes uisryeenily 5 nqu nguaz 5 &1 Taeldhminnyhunast nyidwiinegszrang 204-223
9

N5 rynguaaz 1dsues uaz 1wy lusiiedsua (ad libitum) Tasmswaudnnautuasly
U Y H F4
punsInvyiy  Tuszriumanaaes  Mimssaihminemsimaeveanyuaazamnag Tunsouna

= d‘ Y a d‘ a a asJ‘ o o (% Y 9 [ 9 d‘ a
uin e linswlsmamvyduese antiuh lddunadsuanududuvesdnnuiuimuasly

~ o t;y v o A A tﬁg} A Y Yo Y A [ a Ao A

prnsisuiuhviind e 1y 1d5uas coQlo Inamesdulsmanimuanniga lag

1 [ J 1 v dy
LLUQﬂEﬂﬂﬂ@QLﬂMﬂQN@]Nﬂ AN

nq

mju‘ﬁ 2 osUnARaNANTUTURDRT CoQ10 1 dose (0.5 merke body weight/day)

ﬂ’st‘ﬁ 3 mmiﬂﬂﬁwﬁmﬁﬂmmﬁ’mqﬂﬁﬁ CoQ10 1 dose (0.5 mg/ body weight/day)

ﬂtjﬂd‘ﬁ 4 911131Un@A 1Az CoQ10 1 dose (0.5 mg/kg body weight/day) JEYRT gavage 1UAZ 1 ﬂ%ﬂ
mju‘ﬁ 5 mmiﬂﬂﬁwﬁuﬁﬂmmﬁ’m’qmﬁﬁ CoQ10 2 dose (1 mg/body weight /day)
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Hodn 3 gl MNMIAAUNYNAAD ﬂ’JEJ’J‘ﬁ‘VIGlTTﬁ@]’Jllﬂ’J13JLﬁ]1J1J3ﬂH@fJTIfIﬂ Iﬂﬂﬂ”lﬁﬂll
4
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Co, NANUNUAIBE1RTAINT 1Y s perfuse G]U‘Viuﬁfg’llilil with 10 ml of 0.5% ice-cold saline 91

. . . . A 1A o 19 ¥ I o Y 3
hepatic portal vein to the inferior vena cava e laraeaeennndu lilvudedinmeludy way Wums
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[ d o 1 tﬂy A 9 Y 9 o 9 d" @ <3 [
TNHITANINUDILEAAY Lmazmawe'lmm Al ll@] 1w e nanwile taz dued YNAALATINVBYIN

< A o Aa J
saasaner lUansev (Kettawan et. al., 2007)

4. MIANVINIPATH BAZ NIINIZDIBVBI CoQ10

A5 I CoQl0 ﬁx%’wdﬂﬁzumﬁaﬂ way hazaniietoizane Tagimsinaey
15118 CoQ10 74 reduced form BT active form 1Az Total CoQ10 FuTuNaTINUDA reduced CoQ10
form 11a% oxidized CoQ10 form Ju@I081a hea uaz oderzaa laun du ¥l la ndmiile uag
aweq Tne3s HPLC-ECD &af3iu@Wanimnnnisn1sues Prof. Okamoto 1z Amg (Okamoto et

(% A A L a
al.,1988) uaz JATUMIANUN IUNITATIBINTUAT (Kettawan et al., 2007)

5. myannzilSnamsmueyedaszluden uaz du

mMadiuiuvoalSina CoQ10 luiden waz Lf‘iym%ﬁhmmmﬁ'wma o1viinalrmsinaeend
FuvesTuneanas Feondwalians  antioxidant  oualusemeiySnageniinguili1dsy
CoQ10 CoQ10 ennsasinausmdu IdanuIniud Tasmsliomansou un ImTUD (OL-Tocopherol)
Fufluamsdueyyadasednrianilsndufugammay (recycling) MaIINgARIMIeAIt0LYaTesY
(Lass et al., 1998 110 Emster etal., 1993) @ walsfiu 3o unlsfivosdluiy amnsagouldowiu
Vitamin A (retinol) tag tHuazanlus1ane (Solomons, 2001) Sody SehmssalSinamsmari u
1A0A AL AU

5.1 Serum antioxidants 1% [-carotene, , vitamin A (retinol), OL-tocopherol L’jl,ﬂi”lzﬁliﬂﬂ
HPLC method (AOAC 941.15 and 970.64, 2005)

5.2 Liver antioxidants %Y vitamin A (retinol), OL-tocopherol A5 Wgﬁiﬂﬂ HPLC method
(AOAC 941.15 and 970.64, 2005)

6. nﬁﬁﬂmqﬂ’éﬁ’fmawga%a‘;x (Antioxidant activities) li1a0a
Serum Total Antioxidant Capacity Q51 1as 333 leBuduilseaninmmaduouyadase
6.1 Oxygen Radical Absorbance Capacity (ORAC) 18 Fluorometer (Huang et al., 2002)
6.2 Ferric reducing antioxidant power (FRAP) Tag Spectrophotometer (Benzie and Strain, 1996)
6.3 DPPH (1,1-diphenyl-picryhydrazyl) free radical scavenging assay Tag spectrophotometer G?;il
modified 1A® Fukumoto and Mazza (2001).

< v
7. M3ANYIGNEEVEY Lipid Peroxidation Tuéiy

Lipid peroxidation Lﬂuﬂgﬂiﬂmmmumaeumaﬁﬁwmﬂ;;]ﬂimmmﬁﬂ"lmuullmamm“luwm
wad el lipid peroxide F9a ma’aumammaaﬂﬂ1ﬂ%u1umaqgﬂammaa YUegUUAIVDUTO R

12



4 o Y a o 4 9 J a’w 09.: a a u'.: o (%
[¥aa LUag mﬂmﬂﬂmimam%ummaa ﬂﬁﬁﬂi&l'li]‘I/]‘ﬁEJ‘]JEJ\iﬂ'IiLﬂ@?J’EJﬂC]ﬂW’]fu i]%‘ﬂ'liﬂﬁlﬂﬁ’m MDA
A1UI5UD9 Ohkawa et al., 1979 and Takei et al., 1994

8. MIIATITHMIADA

Wamﬁmiwﬁ Llagﬂ']'iﬂﬂﬁf’)ﬂl!ﬁﬂ\‘llﬂu ?hma'ﬂ uae f‘hlﬁﬂ\ﬂllﬂﬂ?ﬁij"lu (Mean + SD) GHf}
Tal51n53 Statistical Package for the Social Sciences (SPSS) o5 fobu 13 (SPSS Inc., Chicago, Illinois, USA)
Tag one-way ANOVA g p value <0.05, p value < 0.01

= dal 1 Y a Yo o A av £ Y v [
ﬂTﬁf’Tﬂ‘]eﬂu@glﬂWﬁlGlﬁﬁ]iEl‘ﬁi511ﬂ151°1)’ﬁ§]')ﬂﬂﬁﬂ\1!1/‘|@ﬂ15’3i]El G]Nllﬂ3Uﬂ1ﬁiﬂiﬂ\1%1ﬂﬂﬂl$ﬂiiﬂﬂ15

a aw A v Jo ] a a @ a 1 a o awv
Wﬂ13m11ﬂ5@ﬂ153ﬂ8ﬁﬁﬂ151%}ﬁﬁ3 AUITAINAADIUNITIN NWW?W&WﬂﬂﬁJﬁﬂﬁﬂﬂulﬁﬂJﬂ1ﬂ13ﬁﬂ‘]&l'l')%fl
(DIANUIN V)
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NaNIVY uaz voIa15al

a d (Y} |
1. wamsanszRUSna CoQ10 1ag P -carotene 1uf20e1
1.1 Y5101 CoQ10 uaz B -carotene THANHIIUDIU
= Yo w Y A Y aw a 7 &£
msaneil laddnr w1 lumsite 1Ins1ed CoQ10 tag P-carotene Fuiluas
a a d 2’ 1w Il . . a 4 {
Auoyyadase Taomsns1zd 3 $1aeA10619 (3 replicate analysis) WANMIUATIZH taaslums1eh 2
1 [ 9 a =\ (] 1 Y 2 o A dy o J
WU ANHNUTIUER (AD) T CoQ10 48.1 + 1.5 pg/g oglugelnaesdunnwulwilodad (10-50 ng/g )
uann AN lunsAnstiadug (Weber et al., 1997, Kettawan, 2004) tag ilodumsiilign lagnis
Y 1
Aadetigiuie wudn Ysua CoQ10 Taranaslinniin (45.9 + 1.1 pg/g) doanaesnunuIdeirILIN
WD Weber tagamg 1l 1997 (Weber et al., 1997) 951891171 anwiounnmsildemsgn lild
Mld coQio ludngaudeludSumunn Tuvazidsma B-carotene anasludnruiugn Uszunw
] Y] a ] v o w Aan 5 I a a )
12% TaguanaNInAnUATeEiitednynana (P > 0.05) Fordunaninmsinaoonsiacdu
a 1 3 4 o QSJ’
Tagnusou 9oNFAU 1Az UAY (Speeka et al, 1988) 0819'l5Aaw 1ilpsnIAnszUIUMsT I gmiu
@ o § @ 1 ] < ' g’ @ Y]
anuseunnmsiaevinai lianusuludnanas uaedrelsnay wun hwiinvesdnrnuiu
A 42‘ < 9 ] [ [ [ 091 o A Aq Y [ J [

M UanosnaINIsia (4-9 n3u/100 n5)  mhdunesnlslunmsle (15 a5y de /AnU 100
[ = ] ~ 1 Y 9 1 o o qgj " Y
Asy) Fnegiinanennududuvesd1sa1e ludnmu deii Msanaaves B-carotene 01992 1 lauN

nAMIgniate lagl)nsereondaduieiad1une)
b4
mshldudedinaildanududuvesasomms ludnrnuihugediu 4-5 w1 Tag CoQlo Tu
] 9 a A dgl | o A o Y =\ dy 1
ANUNUTNUAY AUAUIN 48.1 ng/g 11U 231.1 pg/g dWHBNNARNTNUTNUTANNFUBEU T2
y Yy v S = A ) = v oA
80% waennuradramsavatumazidea earadinlumslsnavaslues msaneilldiben
o Yy Y 9 ax A o 1 1 A a Y A
MIMIAURIA1875 Freeze dry tioinpiguaIma Inyuims lasmwized woalsmamsdueyyaddss
Tudnnautu 3 dmnige

15199 2 Y3018 Coenzyme Q10 1ag P-carotene TuAnuIMTUAD Laz qn '

Coenzyme Q10 B -carotene
Fo0619 (ng/e) (ng/ 2)
10U Freeze dry N4 Freeze dry NoU Freeze dry N4 Freeze dry
AnrnuIuaL 48.1+1.5 231.1+3.0 14.6 + 1.0 72.4 +3.6
ﬁﬂ‘l’i’nuﬂﬁuﬁi‘(ﬂ 459+1.1 219.6 +2.3* 12.9 + 0.4* 62.8 +5.4*

"Aunde + AndeuuuNInTe Y, (3 replicate analysis) * p < 0.05 vs @29819A1
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a S A a A o 1w % g a
%']ﬂﬂ"li')!,ﬂﬁ'1311LW3JW]3J‘U@\‘]I§'J%‘(’J WU Nﬂﬁ?THﬁWﬂﬁﬁ?ﬁ lutein “dl);\?!,‘]_]uﬁ"li carotenoid BUA
= 1 g’ o = 1 9 A = v W a A =] = 1 .
NN @Qﬂiziﬂﬂl 55.2 ug/g WVINUNTA FAADUYNFUNDNIUNUANFUAD U UNITANHITIEIIUN lutein
< S ! = I~ Y . .
Lﬂuﬂﬁgiﬂﬁﬁu@]ﬂﬁﬁﬂﬁl Tﬂ8’01il5])"3flflﬂﬂ??ﬂlﬁﬂﬂﬂlﬂﬂﬂ?i!ﬂuiﬁﬂﬁﬂﬂigﬁ]ﬂ (SanGiovanni et al., 2007)

uaz floafulsauziFed1 1&1na) 14 (Slattery et al., 2000)

[y d
1.2 YSanar CoQ10 lumansaaia3ue1ms
= 2 gy a a o & a A Y A Y} =
msaneil lanaaevudSinm CoQlo lumansausiiaiuemsnez 1y lumsnaaes eldnsiuda
Ysmnanegldnynasesiuluuaaziu 141850 coQio ludsmandmua (1 dose; 0.5 mg/Kg body
a 4 { 1 a o P a v A
weight/day) HAMIAATIZH (A13°199 3) WU waadmannaaevilsum CoQlo Indiesiunszyuunan

~ a a [ d A ~ 9 =
A15190 3 15119 Coenzyme Q10 TumaasmaasvomsnlFlumsany

Msnaaeulsuia
FUAAIDE Q10
Label Total COQIO1 %CoQ10/
(mg) (mg) Label
3 1 A 9 =
d10e190 1% lumsans 10 9.93 +0.05 99.3
#19819 QCS’ 10 9.89 +0.03 98.9

1 a oA
AUNAY + AUVIAVUNIATIY, (n=06)

? QCS : Quality control sample 131 Over —the- counter drug (OTC)

2. J33numM3nu21115 (Food consumption) Haz MNHHNAIMYNAGDY
2.1 YSanamspuerms
= dy 9 a a M oy @ A = 1 [
msfnedl ladsziiumstuommsvesnynaaes  Tasmssaimiineisiniae luuaag ju

aaeaMInAand aadadlu nmdl 2 wu Tuge 4-5 Tuusn nynnnguALeIMIsioenIINgNAIUAY

o

x o3| ' { ' ' v v W { A @ @ Z 1 1
"dl);\iﬂﬁlﬁ]%L‘IJ‘L!5113\‘]17]1(?1;}6@531431\1‘]Ji‘iNl’Jﬂ‘Uﬂ”lﬁﬁﬁLﬁﬁﬂJ@g{’JﬂNﬂﬂ’nu‘ﬁ"M HAIVINUU WU NQUANHITU

o w

a J 1 1 1 1< 1 1 @ 1 @
40 2 dose NUOIMsMINATINGUAILANTULIEIN 019 lsnaw Tulianuuanasnuvesedisiivednmy

NNEda (P > 0.05) dmiulTnamsiuemisvesnynaaedlunngngy  Tasllsmaemisinynu

Taenaeogszning 18.1 +3.3 09202+ 1.1 (A15°99 4)
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24

*— NAUAILAN

—l— fn1iudiu 1 dose

Hnridugn 1 dose

—>&=—C0Q10 1 dose

== {NnINUgn 2 dose

14

12 T T T T T T T T T T T T T T T T T T T T 1
1 23 456 7 8 9101112131415161718192021 IH

YSanaemisiiviynu (n5) '

MNN 2 MINUDIMITUDIHYNGUAII] AADANITNAADY

1 = oA
ANURAY + AUVIAVUNIATIY, (n=15)

e

£ a dy 1 [] a 4’ = [ a a @ 4 . ~ A [ [
mﬂimmuagiumaﬂﬂmmmEmﬂmJimmmiﬂummimmwgmﬂwuﬁ wistar U A9 15-30 NTN/AY/
Y

]
v A

Y 4 3 o .
Tu ile Tadnde (http://www.nlac.mahidol.ac.th/nlacwwwtha/spec_outWR.htm FuAU o U 13 IEANIGEY
A Sldy Y < ' o Y A A = ] o A 1 a
2553) wa‘n”lﬂu uaaaldimun Anvnuthuiasuaslueimng thiJNa@]ﬂﬂTiﬂ@NﬁUﬁﬁ@Wﬁ@ﬂﬂTiﬂu
=2 3 a A 1w g a dy Y ' Y ad
DI ITVDOINY 'E]ﬂ‘VN‘Wi]G]ﬂﬁill'E]us]mﬂQWHnﬂﬂQNﬂﬂlﬂUﬂﬂ@ HINITINU ﬂ'li‘lﬂ CoQ10 UNUUAIYID
k4 '
gavage W 1A ldmsivemsvesydnilnall  duiu wyuaaznguming1dsuasemsuazans

v o

suasluens amlsmangiesmual lasuluuaas Ju

M3 4 U5UMINUIMIVEIHYNGUA1 AapaAMINAaed (NTI/L)’

NYUAIVAN ANHIUAY ARG CoQ10 ANYIUEN
1 dose2 1 dose 1 dose 2 dose
202 £1.1 18.7+23 189+1.9 18.1+3.3 19.1£1.8

1 0 P~ oA
AURNAY + AUVIUVUNIATIY, (n=15)
*1 dose : 0.5 mg CoQ10/Kg/day; 2 dose: 1 mgCoQl10/Kg/day
nnmsdunatazantiunnlureaz ulusgniamsaam  luwun wufgjmﬁﬂmmﬁaaﬂmuaﬂ
-

a A < 9 1 3 A a A a Y 2 os/’ dydl
MBUS %311LWEJ\‘]L§ﬂu’é]fJL“I/ITIJ“LJ‘I/IﬂTﬁTWIﬂ@gﬂil’)ﬂ!ﬁhﬂ?ﬁﬂ%&ﬁ%‘]ﬁL?ﬂ!iﬂﬁlﬂﬂ\i TNUIUDIIINNFUSN

Yaow A 9 Y 1 I A o o a A Y
Iﬂﬂﬁ]ﬂmﬂﬂisﬁiuﬂ"lii‘l”i’éﬂﬁWiN\i!Lﬂﬁu‘i Lﬂuﬂ”l“lfuﬁﬂgﬂ’ﬂf]ﬂmJ‘UiJ”IIﬂEJ!ﬂW"IZﬁTWiUf]TWTﬁGD'u@NQ LWf]alﬁ
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a Y ' Y A Y A ' Y A = ~
WH“VIWMNﬂu@"l‘ﬁ"Iiulﬂiﬂﬂulilﬁﬂﬂﬂﬂw"lﬂ1u°l1!’ﬂﬂ nIo ﬁ\‘]hl‘]_]ﬂt’llsllﬂ’fﬂﬁﬁlauulﬂ oy Wwelseuney

Usuamstusvemssiadoulunuisenmium wun Jusnanlndifesdu

2.2 MHIDYYNAABY
dy Yo :’ o @ =2 A J 3‘ v W A d?
mM3naaeil Idruiminiynaasd Nn 2 U aaeamsane1 MW 3) WU HMTNAHYINLAY

110 203.8-223.4 n3u iiaiFumsAnE 15U 300.0-309.6 afu edugamsdnu Tashilinnuuandiaiu

1 v o @ aa 2} v o 1 1 :I v o A A g J [~
pgnlsdAynana  lnhwindvewiynguans (P > 005  hmindafimuauil dums

a a < @ o J
wiga Taduldamdeveanyeewus i (itp:/www.nlac.mahidol.ac. th/nlacwwwtha/spec_outWR htm

g

Y v A

=& Yy I 1 A o 9 1% 4 (=}
UAU W IUN 1T NTNHIAY 2553) FFA T U MSETURNHNMUDINA 1M1 3 dilan thiJWﬁ

2D

e

Y
Ao miings nie MynsaayTaveny tag duaain HylgquamanaoansAny Weden Hmiin

%

~ ° ' a = g Yy 9
’J‘VIﬁﬂﬁ\W]'lﬂ'JTﬂﬂ@ ﬂT%Uﬂﬂﬂ\‘]ﬁﬂ"l'wﬂTiL%‘Uﬂﬁﬂhlﬂﬂﬂﬂ'JfJ

330 4

310 A
-A 290 A
ag 270 - == NHNAIUAN
=
;o_‘ 250 = {nNUfY 1 dose
E 230 - finNugn 1 dose
d
BE 210 1 —4—C0Q10 1 dose
= 190 - .
< == {NWINUFN 2 dose
205 170 -
150 T T T T T T T T T 1

0 2 4 6 8 10 12 14 16 18 21

UIUIU
v Y
MWA 3 HINYOINYNQUAIE] AABANITNAADY

1 A oA
AUNAY + AUVIAVUNIATIY, (n=5)

= A
3. YSmna CoQ10 luraen

o g‘ A A Ao % Yo 1 1 % I~ [ 4
52AU CoQ10 11 11A0A NTD FITUVDIHY HAIIN IATU CoQ10 MnUKAI iU 1Tual 3 dilan

[ v v 9 [
paaeluasni 5 CoQ1o Tudiu mnvyulunynaassmnnquedniiisdAgyneada Al p<0.05 d 11y

1 (% a o (% 1 % 1 a (% 4 a
NYNAOINGUANHIUAY 1z p<0.01 MUSUNQUANHNUYN NGUNAANUNOIHIILATY CoQl0 LAz

q Q

NUANYUIIUEN 2 dose 1S ouifisununguaIugy Taenyh IASUANHIUTIUAD 1 dose ANWIUTIUAN
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v v P4
1 dose 18 2 dose [5¥AU CoQ10 Ty WivAY 1.15 11, 1.34 1911 uag 1.62 wauaeunlseuiie
Y] 1 A VoA X a = Y] A dg’ 1 A 9 Y
nunguauny Tuvazinguit ldsuemsasy U5zau CoQ10 A 1.48 111 wad laonudaaalii
v { [ a o 4 a 1 ' i o
MIYATUVDL CoQl0 VeInYngui IASUNAANMAIDMSIATH CoQI0 1 dose gandlunynguildsy
7 9 3 a 4 F v A @ 1 A v o W aa
Annmuthunsduuazgn #91850 CoQ10 Tuszaumeniu (1 dose) odlivediAyneana (p<0.05) lu
YUAEINY CoQ10 TudFuvesnynguinuNUgngInN IufnuATRENTTBdAYNNETDR (9<0.05)
I A o ) 9y o I A A qu/ A [
pwaztlumsiziadn Taena 1 azilszneudiemiswaaiiy asougsawnaleons fenvdaviemsga
= 9 A4 g o £ Y v v
VD9 CoQ10 MNUayaNFuAY WuN AnvuThulseneualsleors Yssua 2 nFu/100 NSu (N3
Y { a o 4 a
TasuIms nsuewmie NIENTNATITUY, 2535) Tuvazinanfusi01MsIETN CoQ10 Usznoudie
J 09.: 1 I 1 1 1 A
M5 CoQlo wmniu egnlsnaw winleeisenziinanonsgaFuueia1seing  uaT BN
A v o Y o Y =< A dg’ ~ av 1 a A
szeznanomisegludr ldi i Temalumsgadumiuunniu 5eamdden msnu coQlo Tuvazi
= =< Y= ' 9 ' 1 A v o w ana .
tonnslunszime awnsogadylaaninluvazdosiedeivediAyneadd (Nukui et al, 2007)
NIZUAUMIMIRGNENTOAN  bioavailability (M31i1lu141dvesime) vesasomnsla Taoms
' s 4 v & { o
Yaaildosdsoonninwade (Furr and Clark, 1997) taz 1109910 CoQ10 dauilumisnazaeluludu
A v v
Aty msnusawnuenshill luiu wie Tasmsdadniuiiiy o199z H0dUdTuNMIAATUYDI CoQ10
Tuseme ladnmssudsemunuuaa udhmnsennsuediuenzgads ldunszuaumsigegn
{ o < ! < X Pl
CoQ10 Mnemsgnaasuia1ldian uaz gnifdswilyu reduced form (active form) Tagrou lan]
DT-diaphorase (Beyer et al, 1966) (8 NADPH- UQ reductase (Takahashi et al, 1997) fl'ﬂuL‘ngJWdﬂ'iZLl,ﬁ
4 4 U U 1 1
oA MNHANMINAADY 1JOTITUA reduced form (% reduced/Total) lurynnngy UA1EIZHIN 87.9 -
] 1 ' v o W an v 1 v < '
91.1% uaz lufianuuananediiveddgnanalusenianynguaieg  (p<0.05)  udaaliiumn
coQ10 fldsvamndnvuihy @edmlngeglugl oxidized form) @wsagngadutaziulTuw

: . . [ [ I 4
active form Y93 CoQ10 TuszuVIABA (blood circulation) Tag3ny13zAUN]0TITUATNGIVOY reduced form
et mihAdumsoyyaddsy deANAEINUIIUITEUDI Weber 1Az AMY (Weber et al, 1994) WD
o X J J v J A a
W lanysauiluuraives CoQl0 Mndad awsogady uaz MNUTuIM reduced form ¥4 CoQ10 Tu
A 9 Aav g o A =< ' A o
doavosaula midveluswauiiuaswsnilfnyimsgaduves CoQ10 Mnunasvoiyin Tuau
o A A A A ' . X
wazdn 92l CoQ10 lwaea Milu reduced form Uszua 90% w50 w1ANI1 (Niklowitz et al, 2002,
. d! o 9 dlsl a 1 1 (Y d‘ =
Sohmiya et al, 2004) GMINNAUOYYadaszluINMe TAsNLI 52AUNAAAYDY reduced form 3
. . = [ @ L&Y 1
WANTSNUUNTNIIL oxidative stress (Stocker et al, 1991) Lag HanuaunusnuIsaunalse @y Iy

AremsAudu  (Menke et al, 2000) Isa'luiuludoags uay Tsndy (Kontush et al, 1997) 1fludu
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Y v
[

1 <3 a A o = =S = " vy A o Y a . . [ 0’1’
’EJEJNll'iﬂGIHJ N1UI ﬂuﬂ1ﬂ1iﬁﬂ’]ﬂﬂuﬁﬁﬁﬂlﬂw\lﬂ “luﬁmaw'lu'lﬂmumuﬂmﬂﬂ oxidative stress ANUU

=3 [~ 1 I 3 4 J 1 1 L:y
%Q@T’ﬂfﬂgulllLﬁuﬂ31ﬂll§lﬂﬁ’l\‘]clulﬂﬂﬁlcl)'u@]el]@\i reduced form 1ui$ﬁ31dﬁgﬂquﬂ1ﬂqu

M3497 5 15118 Coenzyme Q10 TuFTUVDIHYNAADY

FUAAIDIN AYUAIVAN HIMUAL ARYIUED CoQ10 HNYUEN

1 dose’ 1 dose 1 dose 2 dose

v
N

BN (serum)
Total CleO(ng/ml)1 85.1+42a 98.3 £ 5.4 b* 114.7 £ 7.8 c** 125.7 £10.4 d** 137.6 £9.2 e**

Reduced /Total (%) 90.7+1.5 87.9+3.2 88.2+1.7 89.4+1.9 91.1£2.2

AMNAY + ANDBUUUIIATTIU, (1 =5). * p<0.05, ** p<0.01 vs NGUAILAY

o w a

abede : 9NHINUANANNUTULDUAGITULANULANANAUBI NN BT A YNNADA (P < 0.05)
I . g
'Total CoQ10 1T UNATINVON reduced and oxidized form U0 CoQ,,

?(Reduced CoQ10/Total CoQ10) x 100

*1 dose : 0.5 mg CoQ10/Kg/day; 2 dose: 1 mgCoQl10/Kg/day

4. M3IN3z8Y8 CoQ10 Tudu ¥1la In shar ndranile uaz aues
= 9 1 A d' [ o'/ [ a
CoQ10 £nAFNINgnIziaoanssAtgagalszina 6-8 531109 HA99INMIAUDINIS
o Aa A a4 4 =& £ ' )
(absorption phase) 9N UUTUIM CoQ10 TuaamuUUIzanaslszumaTInie Tugie 6-12 %2 Tuq
Apa TN enszaelidzaudiotonzaiee  (distribution phase) d@IuszALNMAODY 1zADE 1Y

o J 1 1 Y . ' Yo
nszuaiaeniszun 24 ¥ 109 NOUILABEAADIGIZA base line (Aou1A51 CoQ10) Tunanszuw

'
a

48-96 31103 m1n 11 145U CoQ10 1My (Moles, 2007) TumsdnbILl WU CoQ10 tinINIUAIVDIHY

v
an A

nAaeannnau 1AsuANMIUTIL ¥30 01MITIETY CoQ10 BdnTiiadAyNINana 1 p<0.05 dmiu
NAUANYUIIUAL 1 dose 1A gn 1 dose, 1A p<0.01 AIMTUNGN CoQ10 ALY NYNANKIIUEGN 2 dose
@ 9

= ~ [ J A VoA Yo SR (%
nSeudeununguaiuny (13197 6) Taonqui lasuAnnIuTu 2 dose  T15ura coQ1o  Tudn

Q' dzl d‘ A 1 d‘ ~ [ 1 1 [ Y S A
MLAUgINga Ao Uszuna 2 M1 iWweMeununquAUAN TuvaenguAnIUINUEN 1 dose NUTu
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v Y
CoQ10 tnAuluAugInNNguANUMUAVegTTsdIAYNNana (p<0.05) fFsusuiunguAILAN
A Sldy 9 [ a = Aw U 1 A A [ A
nah latiaoaadesiuiSuna CoQ10 Tudon (F5u) voaryngua1g lums i 5 1Wegizdd CoQ10 #
Y I I v 9

nszeluilomodun WU sAU CoQ10 1A luliy YourYNAaeINqUANYIUEN 1 dose 2 dose
1ag NYN CoQ10 1 dose BENTUHAAYNNADA N p<0.05 AMTUNGUANUNUGN 1 dose UAZ p<0.01
AM5VNQUANNIIUGN 2 dose 1Az NN CoQ10 1 dose Mf3suriisuiurynguaIgY dauluiale la
Y E4
nandle uag aues nu lulinnuuana19ues CoQ10  edslitedAgniadalueierzivaiil

= = Y ' g Y ' @ 9/ =< 1 A
nSeueuiunquargy wansnaaesiinaadliiiudl CoQ10 MNRNUNUTIIU gaTugNIzIdADN

Y J A a @ o 4 : | '

udnsznengau uag g ua bimulSnaluiale 6u e ndanile nag aues Feerndull1dn

|

Y v
CoQ10 'lai uptake g derzvaril  TmsFAnEITIwIUI MIIU CoQ10 luitiu)Tum coQlo Tu
K A4 o . v ' a - & 4
iowenly uaz lavesny (Scalori et al, 1990) AuualulFuaNgawIng FIVgNUMINNTUVOS
Y Y [l
CoQ10 1luiiioe 11az mitochondria (Kwong et al, 2002) ualsmmainanennzganulininng
Y v
daoane drumsanerlusieauil Usum coQlo A1dNYUSwmlige Tao 1 dose 11az 2 dose 1u
v Y
MIANEIH 198V UTua 0.5 1ag 1.0 mg CoQ10 /1wtin (Alansu) AU MeumIny 30 1ag 60 mg
1T W ~ @ a [ =& a [~ 1 [ a ~ o Y a A A
AD U VIAUNNIN 60 N1ansy Faaadlu 1 m1 uag 2 mveslsunamuuziilvus Inamegua1wig
d‘ 1 Y A Y 1 [ a A 1 [
wag 1osn¥1zAY CoQl10 Twdnalvagluszauilnd Ao 20-30 mg A TU (Overvad et. al, 1999)
1 <] @ A o w £y =< o y Y o w a
pg19 lsnaudansivasina ludumsgaduues CoQ1o ludn  uaz dedoinavesuia CoQ1o lu
= ] Q‘ a =< 9 1 dy d! Q' a o 9 a zﬂ'
o113 9 dmnsamnlsnamsgaduldnnnnil sennmudinadnrutvunnuldime

s coQ10 e liamnsalszgndldiuauld iesninliaunsoui Tnadnlsinamnng 18
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M3°199 6 1J3119 Coenzyme Q10 T TBITAIYDINYNAADY

FUAAIDN NYUAILAY HNYIUAL ANYUED CoQ10 HNYIUGN
1 dose’ 1 dose 1 dose 2 dose

A (liver)
Total CoQ10 (ug/g) 162+2.4a 19.8 £ 0.7 b* 23.1+22c* 26.0 £2.6 d** 31.5+£2.0 e**
Reduced /Total (%) 65.6 £4.5 62.1+3.2 66.2 £2.6 63.5+3.8 64.8 £2.1
Ml (heart)
Total CleO(pg/g)l 19.2 + 1.4 abc 173+2.1a 18.1+0.9ab 19.8 4.3 bc 214+25¢
Reduced /Total (%) 292 +2.38 285+14 324+£25 32.8+24 319+1.8
Ia (kidney)
Total CleO(ug/g)1 22.0+ 1.8 ac 20.8+34a 22.5+33 ac 239+ 0.8 be 24.7+2.1ac
Reduced /Total (%)2 34.1+24 36.2+1.8 33.5+0.9 32.1+£3.2 347+2.9
3134 (spleen)
Total CleO(pg/g)l 33.5+38a 357+ 19 ac 39.1+1.3¢c* 45.1 £2.4 b** 51.8+4.3 d**
Reduced /Total (%) 12.8+1.2 143 +£0.8 13.8+1.7 14.5+0.9 149+24

AUNAY + ﬁuﬁ'mmumm;ﬂ;m, (n=35). *p<0.05,**p<0.01vs NGUAIVAY

abed : Snusfuanaiulunarderiuiinnuanafuedniisdifymeada (7 < 0.05)

'Total CoQ10 Lﬂuwai:}mm reduced and oxidized form U983 CoQ,,

?(Reduced CoQ10/Total CoQ10) x 100

*1 dose : 0.5 mg CoQ10/Kg/day; 2 dose: 1 mg CoQ10/Kg/day
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M3 6 (919) YT Coenzyme Q10 TuaIoIzA19 YD IHYNATDA

¥HUAAIDE1 AQUAILAN  AAMNUAY APWIUGN CoQ10 WU

1 dose’ 1 dose 1 dose 2 dose

n&utiie (muscle)

Total CoQ10 (ng/g)’ 41404 45+04 3.9+0.7 43+05 4.6+0.5
Reduced /Total (%) 354424 36.2+ 1.4 33.1+2.1 34.140.9 332415
a494 (brain)

Total CoQ10 (ng/g)’ 248+0.9 232+1.1 253+2.1 235+1.7 25.0+22

Reduced /Total (%) 31.4+0.7 29.1+1.2 323+1.5 295+ 1.7 31.7+0.9

AUNAY + ANDBUVUIIATTIU, (1 =5). * p<0.05, ** p < 0.01 vs NGUAILAY

9 v a

abed : SnusfuanaeiulunarRerfuiianuuandiuesaiitfeddymeada 2 < 0.05)
'Total CoQ10 Lﬂuwai:}mm reduced and oxidized form U983 CoQ,,

?(Reduced CoQ10/Total CoQ10) x 100

*1 dose : 0.5 mg CoQ10/Kg/day; 2 dose: 1 mg CoQ10/Kg/day

2 £'d a =
5. USinaensiveiyadaszluaen
a o I A A ] 1A Ao J 1
MNNIAATIZHAIRENARA (113190 7) Taiwudd B-carotene  TuFsuvoarynaaeamnngu (nd.) ua
Wi retinol ludSuvosnylungunadeunnnguiimiganiinguatugy enduryngui lasy
a o J a 1 { [ o '
HARAURATUDINT CoQ10 HyMAanINgu IdsuANMMUITUEN 1 1Az 2 dose § retinol TudSuganI
1 1 A w o w aa QaJJ d" <3| <3| o’/’
MYNGUAIUANRENTTEAAYNINADA (p < 0.05) NIl 019 TJums1z Pcarotene Tuo1M5 1TUA36
3 ' { I { o < \
Auved retinol Hogi1ane vzgnuasuiu retinol Né1ldian udrvudhgnszumaen (Furr, 1997)
4
' o o a 4
nnamsAntiuagasyasogedunaziin  Bcarotene  Tudnvuthuli1d1diRas: Temi'la
CoQ10 Mauswiuldany Ol-Tocopherol Tags)e recycling Ol-Tocopherol radical Glﬁ}ﬂﬁﬂdﬁmwail
WaIgnIaeAI0eyadase (Lass et al., 1998 uaz Emster et. al., 1993) luvmiziunemsfnyseany

. . ! $ o Y [ '
interaction 3¥¥W14  OL-Tocopherol Llag B- carotene FiHat 1NILAY OL-Tocopherol Tusrmeanas
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1 <3 3 [l 1 1 o 1 (% 1

pg19 lsna M3yl linuANULANA19521 119 Ol-Tocopherol TuFTunynaaoInnnguisuiuNgy
[ v P4 [

MuaN (p > 0.05 Tuvmzdfinur TdumsmudInees o -Tocopherol luG5uvorynaass 910

AnWUTIUgn 1 dose 11/ 2 dose

13190 7 151 B- carotene Retinol 118 OL-Tocopherol a5y (ng/dl)

G QUAILAN  ANUNUAY  WRWUED CoQ10 HAY UGN
1 dose’ 1 dose 1 dose 2 dose
[3- carotene nd’ nd nd nd nd
Retinol 48.42 +3.13 52.24+3.59 55.11 +4.85% 46.42 +2.93 59.01 +4.27*
Ol-Tocopherol 6.14+0.59 6.04 +0.32 6.56 +0.27 6.35+0.41 6.70+0.25

"aundy + AudeuuunaIgg, (r=5). * p<0.05 vs NgNAILAN
*nd : non detectable

*1 dose : 0.5 mg CoQ10/Kg/day; 2 dose: 1 mgCoQl10/Kg/day

=) Y a U
6. Y3snaensdmueyyadaszludy

A < . Yy Ao ' < A
B- carotene 91011113 ool retinol udANUATAUNAY 06191500 1NAIT 1IN
8 hinuhiianuuanawedniiiodvynwanaves  retinol  ludunynaaesdnuAnnuiium

= = @ v = dy Yo a LY
nseuisununguatgy Tumsdnuil vynaaodlasy - carotene TuSua 33 uaz 66 pg Ay

[ o o & § I 1w
NAANHIUTU | dose Az 2 dose Muddy Feennsoulaeowiy retinol Idmidy 5.5 uaz 11 RE
AUAAY (6 pg [3— carotene = 1 RE = 1 pg retinol) (Thai RDI, 1998) AIUNTIVDY B— carotene ©139N
$1ian15gaduTasn139UN protein complex #30 loo1M1s Tudrin Taena9 11 bioavailability (519010
annsalilszTonild) voq B- carotene Tufin Aoiszinar 9 — 49% (Graebner et al, 2004 1Az Siqueira
b4

"o a o a o 1 <3
et al, 2007) ﬁuagﬂuwﬂﬁumm 1ag 1S9 inhibition factor 1182 enhancer factor 1WHAN 0819130
A Manuswnue st iy uaz nszuaumsihldgnannsoiiy bioavailability 14 Taenis

1 4 % ] I o v o %
Yanilave B- carotene DONMINIAANY (Furr and Clark, 1997) Fat1vziluanyugifednuny CoQ10 &4

I [ o 1 Y o a a @
WU fat soluble 1FUAU  MIANBUNGINY bioavailability Y89 - carotene NUANTIZUBIIM T UL TUAY

drulvgirzanenluaninzuesnsviadaiiue (Vitamin A deficiency) Siqueira liag ABIE (Siqueira et al,
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9vq Y A 1aa a 1 I A A A o a a
2007) lalveisi iidaduennnynaseuilunar 1 weu emtienihiannzmsviaiaiuelu

k4 1
du anTudananlududlvds (Cassava, Manihot esculenta Crantz) ny B- carotene 180 ug aou 17

A a a a 4 A v w 1 a X P o a A = ~ o
nynAINUeNUNa1 1 @ewuiy W Usunal retinol iinIUDITEAV DA o UNBUAD
1 a I % o [ = [ . A A dg’ 9

nauAIAN AnTlu 27.5 g B- carotene Tulududnlenas MeumIny 1 pg Y04 retinol NwuAUUAY
d‘ = v = dy a [ 9 d‘ a o' U =
Wodsnnumsanelusienui USina B- carotene  ludnwnutui@uasludiniimsdneives
. . ' A =3 dy a [~ [ (IR <}
Siqueira ttaz Amg Uszanm 3 1 HesnnnmsaneiaIunulsua CoQ10 Hundn uavgalsna
& Y a 1y v A Y ad Aa PR
Hudofvosinnnuiinu Nilsenoudis - carotene tazaIngauANoUg U Tominoiame

A = = I Aq Y = dy I Ak
UBNMIID9IN CoQ10 taz dnilszmsntia orvdumsizrynaasanlslumsnil durylnadall

o 1 @ 3 [N~ { § a a
retinol Tu@uiisanoaguas auiy J9lumudanunlaeunlas weinsandalima oL -Tocopherol
TuidoavosrynaaosnnuAnnIUIUgn 2 dose WU Tnnuuananediivedayneadadiofeu
o 1 £ 3 Ao A Y a A dgl £ 3 A
funquAILgL (p < 0.05) Fap19ilumalNMInduTMsdueyyadassunIY ninlutiune
CoQ10 cmmmuammuﬂmﬂmmmaﬁ (p<o. 01) Mwuﬂaw'lmummmmu 2 dose (mﬂmiwﬂ 5)
BRI uJuwa“lﬁmama&“lumﬁwaumaai sty §ai - ~Tocopherol igaydeanad 130
Smifenils CoQ10 8199181UN15 recycle OL-Tocopherol radical 1RNEUALANTMANSNEIE (Lass et al.,
1998 wag Emster et. al, 1993) tioglunguininugn uaz ngulasy CoQ10 1 dose WU 1 OL-
Tocopherol gaNINGUAIVAMITUNY L INTTEdAYNINERA (p > 0.05) TuvaziszAl Al-Tocopherol
AN Yo o a ° v 1 I Y 1 3 YA o ya J a
YOI YNAADIN IASUANNIUAY 1 dose MNIINguAILRNANTIos 8819 15Aa A3ve 1aTnTzilsnm
v Y 1
OL-Tocopherol ludnvnutnunlFlumsanpiiiingy Meas9aeuI1  OL-Tocopherol B1IUIINAD
o 9 A [l a 4 1A A ° R = Y 1 A
ANMIUTWEIHT 1 #amsaasIeH wud TUSad (<1 pg/e)  Feadseziinatiosnemsiiuves
9 ) 1

asiludeauazdy  Wedeuiuysuanuuziih1fus Ina O-Tocopherol A9 10 Tadnsu Ao TM (Thai
RDI, 1998)

A15199 8 U5 Retinol 118 Ol-Tocopherol 1UAL (ng/g)

s NQUAILIAN ANTUAY WA UGN CoQ10 AR UEN

1 dose’ 1 dose 1 dose 2 dose
Retinol 1156.9+89.5  1052.5+102.1  1008.7 + 88.9 9983.5 + 101.4 1181.4+78.2
Ol-Tocopherol 342446 33.1+3.7 36.0 +3.3 382 +1.9 43.80 +3.2%

"aundy + AudeauunaTgIg, (r=5) * p<0.05 vs NGNAILAY

’1 dose : 0.5 mg CoQ10/Kg/day; 2 dose: 1 mg CoQ10/Kg/day
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d

7. QNBAMIMOUYADAST (Antioxidant activities) luidon
mmsnadeulszaninmlumsdeyyadaszvoudoanynlsoufisuszning nguaIugu
o 1 Ada o 9 A A A g Ao =2 9o =
funquiiiufiny i vse iy CoQ10 ua ierlumstuduranmisnagon 39ldiimsnadeuds 3
J
3‘5 I8 ORAC FRAP tiaz DPPH &ailnanizns uas ﬂg]ﬂimmummnmqnu TAgndanMIIAIIEH
i asauialdiy 2 dnwary awSimsdimTesuss free radical ndIAe 35 ORAC Az DPPH
ﬁmﬂu hydrogen atom transfer (HAT) Glummzﬁ?’ﬁ FRAP 111 single-electron transfer (SET) (Simona,
2008) wamsnagouuaadluaIINn 9 vynaaswnguinuAnUTIUgn 2 dose HAIMIATUDLLYE
v Y ]
daszganga Tuni 3 Fnaaen uaziinnuuanavedwiivedAynedda weiisunungualugy (p <
0.05) luvmz nynaassnguinuAnnUIUgn 1 dose Nisza@nsamlumsduoyyadaseganm
[ 9 v
vynaaoinguinudnuay lunniinagey uenvnil dalimgenimynguii 145U CoQ10 1 dose
A a 9 = Wdy & b~ S 2 42 &
nne sty lunnIsmsnaaeuale wai I ervvzdluwaanniSunaasdeyyadaseiuauly
1 2
@oa MAMInUARMINUTUF liifewa 1d3Ue5 CoQ10 MY taz 131 CoQ10 MARANINUIIY
=3 Y 1 Y Y 1 a A =) 1 19 = @ 9 A
wgadudgienme latiesndl 0msiasn COQI0 atiivy dose #d dose HATDAVBINNUNUIIIY o
sg ﬂaumﬂmiwqwmumm lungu carotenoids IAuA Tutein faft 18nanlumamsnaanslunoudu
cmmmmﬂumaumaﬁﬁ &8 (Wang et al, 2006) 1Tudy maitldHuansd CoQ10 Az asAoYYa
saszlufnnmuthuensogadunazimihideyyadaszluden i msvsTnadnuuth
v Y ]
pIzHIAsUYIANIUT MY aaanudssvesmaina 1sa ludnaeiTossaegillaunguiaineyya
a Y
gasezla

M39N 9 gNFAUYYADAIY (Antioxidant activities) TUEF5Y

Serum antioxidant  NauAILAY  AnunuIhuAy  Anwnuthugn CoQ10 Anvuthugn
(urﬁoiés TE/ml)’ 1 dose’ 1 dose 1 dose 2 dose
ORAC’ 13.5+1.7 16.9 + 1.5% 21.3 £2.3%* 19.5 +3.2* 24.4 £ 1.9%*
FRAP' 6.1+1.4 8.9 +0.9*% 10.4 +2.0* 10.2 +1.9% 11.9 + 1.1**
DPPH’ 1.9+04 1.8+0.3 2.9+0.4* 22+0.5 3.4+0.7*

1 A J { 1
ANRAY + ANVBUUUIINTTIY, (n=5). * p<0.05, ** p<0.01 vs NGUAILAY
*Unit : micromoles Trolox equivalent per milliliter ~ Oxygen Radical Absorbance Capacity assay

*Ferric reducing antioxidant power assay 52,2-Dipheny1- 1-picryhydrazyl radical scavenging assay
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8. qw% TN 4 Lipid Peroxidation luay
9

a .. . . Aaaa d' a K 4‘ a
M34NA Lipid peroxidation L‘}Juﬂgﬂimmﬂmumm%aaﬁszmﬂgﬂimﬂuﬂsﬂ"lwu"luaum”lu
Y
wmwaa mmﬂu Lipid peroxide G]Nfl] Lﬂﬁﬁ]uﬂ1ﬂ¢]]tf]ﬂﬂﬁ]ﬂﬁﬂﬂ"lﬂﬂl!"llﬁ)x‘ilflﬂﬂﬂ!%ﬁﬁ mumaa‘uumﬂlm

Lﬂaummaa meﬁﬂmﬂﬂmiﬁmwwm@mcﬁaa i hlgmsgnihaeveasadiay  DNA Ha%

9y

v o Jdo a 1a 1 4 [T} o { 1 a o <
AnuFuusnumsnalsn lifaaeisosemen saunanuassensnalsnile uay TsaNz5e (Nair,

=2 dy Y o Y Y £ o A a . . Y
2007) M3y 1diinsiaszavued TBARS FuiluasninnannszuIums oxidation ved lviulaey

{ o aaa 2 { ] '
MamilenhAelnaen Fe' — ascorbate HAMIANE (ANA 5) WU @13 TBARS lunyngunaaou

o w

1 a .;; 1 1 1 1 < ] 1 1 o Aa A
nonguiidsumdiniinguaiuan waegnlsnaw hifianuuanaedniitednynieadaile

v
=

9 v v
nSeufisudunynguaiugy  endunynguit laSuAnnauTg 2 dose i liA1 TBARS @1

Y o w

9
nguAIUAURENlted I yNeana  (p>0.05) luns 15 WA wag 30 WA V8IS induce A8 Fenton

=

. 2+ o A g ya Y a
reaction (Fe~ — ascorbate) ﬂﬂllﬁﬂﬂiuﬁTiN“ﬂ 10 WaNMIANHIU L!ﬁﬂﬂiﬁlﬁuﬁTﬁTi@WH@HHﬁ’l’)ﬁ'ﬁg
[ :JI a @ t o o Jdo a
ANTDYVEINITLNA lipid peroxidation Gluﬁuwu‘i ﬁﬂﬁuWUﬁﬂUﬁWﬁfg]jWHﬂHHa@ﬁﬁg CoQ10 tag OL-
d' Q' dgl o 1 A o o W ana 1 d' Yo o 9 d'
Tocopherol VILWIJ"IJHGI,UGIUWHGEJNMNEJﬂ'Wﬂfg‘VlNﬁﬂﬂ Gluﬂqum”lmmmmmmu 2 dose (13190 5 LA
<3| 1 a @ < o 1 1 { a 1 1
8) veomaziluli1din msusTaadannuihwilulsziningssannnudssuesnsnalsaaiagn

RERLLNIT lipid peroxidation &

£ 15 -
(]
g
- 1.4 - == NRNAILAN
=
=
@ 1.3 A =B f{nuu 1 dose
=
S S| 12 —A—f{nugn 1 dose
5] £ %
5 é’; 11 A =¢=Q10 1dose
'S
< é 1 =¥=fnrNugn 2 dose
%) *
< B
=
b 0.9 -
=
]
= 0.8 T T 1
£
= 15 u1ii 30 u 60 i
~
ITYLINNNAAN

v 4 v
A 4 waveams IRAnUTUAeNIUS Lipid peroxidation Tudunymaaes miledni

2
1a8 Fe _ ascorbate

'Aunay + ANDeAVUINATI, (1 =5). * p <0.05 vs NGNAIUAN
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{ @ @ z L. . . o { ) 2+
M15199 10 wavesms 1dAnrIuu lunsdues Lipid peroxidationludumy' mileani1lag Fe — ascorbate

na nguAILAy  Anunuthudy  Anvnuthugn evns@asy  Anvuthugn
1 dose 1 dose 1 dose 2 dose
15 U7 0.84+0.11 1.02+£0.21 0.91+£0.10 0.94+0.14 0.86+£0.14
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1 { [ { [
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ABSTRACT The Sixth Conference of the International Coenzyme Q10 Association
May 27-30, 2010, Bedford Hotel and Congress Center, Brussels, Belgium

Absorption of Coenzyme Q10 from Pakwan-Ban (Sauropus androgynus (L.) Merr.) and

its Antioxidant Effects (in vivo)

Aikkarach Kettawan" , Kanchana Kengkoom?® , Tadashi Okamoto®’

D Institute of Nutrition, Mahidol University, Thailand
% The National Laboratory Animal Centre, Mahidol University, Thailand

%) Faculty of Pharmaceutical Sciences. Kobe Gakuin University, Japan

It is well known that coenzyme Q (CoQ) serves as an essential carrier for electron
transport and proton translocation in the mitochondrial respiratory chain. Besides its role in
electron-transfer reactions, CoQ10 serves as a free radical scavenger, thereby preventing
oxidative damage in the human body. CoQ10 in the bodies of human beings is provided by
both dietary intake, from foods or dietary supplements and de novo biosynthesis. The
decreases in the biosynthesis of CoQ might affect the physiological action of CoQ10, therefore
the human bodies need to obtain much exogenous CoQ10. Although the major sources of
dietary CoQ10 present in animals, however we found that high content of CoQ10 also
contained in Pakwan-Ban (Sauropus androgynus Merr.), a Thai popular vegetable, which it
would be useful for vegetarian people. However, the absorption of CoQ10 from plant is still
unknown. Therefore, this study was to investigate the absorption of Coenzyme Q10 from a
Thai popular vegetable, Pakwan-Ban and its antioxidant activities in rats.

Seven-week-old rats and Wistar strain male rats were used. Rats were administered
orally with each 0.5 mg CoQ10 /kg body weight/day of Freeze-dried fresh Pakwan-Ban or stir-
fried Pakwan-Ban (with vegetable oil without CoQ10), or commercially CoQ10 supplement.
After three weeks of administration, the CoQ10 contents in serum and liver significantly
increased in all groups as compare with control. The increases of CoQ10 in heart and kidney
were observed but not significant differences as compare with control group. The CoQ10
content in Stir-Fried Pakwan-Ban group was significantly higher than Fresh Pakwan-Ban but
slightly lower than CoQ10 supplement group. Serum antioxidant activities were significantly
increased in the both groups of Pakwan-Ban as compare with control. We concluded that
CoQ10 in Pakwan-Ban could be well absorbed and improved serum antioxidant activity.

Cooking oil may increase the bioavailability of CoQ10 in vegetable.
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This 15 cernify that Dr Aukkarach Kettawan from Mahidol Unmiversity of Thailand
has attended the 6™ Conference of the International Coenzyme Q,, Association, which
was held in Brussels, Belgium from May 27" to 30", 2010. He presented his research
entitled “Absorption of Coenzyme Q10 from Pakwan-Ban (Sowropus androgyvius

Merr.yand 1its Antioxidant Effects ™ dunng the conference.

Sincerely Yours,

Prot' Gian Paolo Littarru
Chairman of the Interational Coenzyme Q10 Association
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