Oll @1ié @l g 405 pole alxo
YYA-YYA Olxao AV lawo) doliofs g & o louds i JLw

o35 a8 pled By w5515 slod § QL0 o1 33155 (09381 5T w0

f . i ¥ - R Al . \ . & .
st S anel g getile sl g9 Sl Lo (55,065 [0

Ol ecmelys g = pealyg 0y codlul ol5T olzils ¢ & mlus g pole o )| (ool IS 59220l 1 giune odin g =
goudarzi6302@yahoo.com  S.sg xSl ey

ROV ,_i_..a,: i°9—l‘c oS il sk_;{l&_é @L._,o 9 s (a9l.c saSisle s&lé.é é:LMa 9 6‘:\{&5 uLcu.a;o 5 ghuns H| “511\;\5— é.:L,o uLb.a;o 5 05/5 )li.)t;..a‘ :JW‘ [ vowepts -y
sohrabv@sbmu.ac.ir : Sig mSIl Cay .ol oyl 505 ¢ st

Oyl eomalyg daion — el g 9ty (oDl ol3T olKitils o 13E ulis 09,5 JLoliwl -Y

S pade olSils (i i g 4 pgle auSils 2SI mlis g ludsd Slided gl ( hE mlio 5 psle 09,5 (o bgmisls Clidss 4 -F

RIS RSV EIRWEY

°“

A4

Sg yoate 4y Suxie (sla S0g33l 5l AST (5 ebdy Cal 0y 4 g, Glaz 0 diedgul 8 Y same Bpas g Codguie o) el BB g adslw
bt Ly g ols (Jsho 5550 dlsi o (Sl (285 Q10 5155 e (al 3o 055 o0 o3litl (i (slaes T8 wradsul 3 (S5
QLO0p: 515 55105 e slone § (i epnlial 43385 (o G2l L a5 Ll 5109 (300 sl s G233 s Wlgi o0 095 (S
ogro] oo 550528 Pls> (2 QLO 515 (9938 (s BB (nl 5 Bas (nlply 39 o0 oy ansle lisms o3l

sl 5553l Ao gl 3

5 93091 G (nl Loy 51 (F 5 YO'C) (65l sloo 5 G (oo Yo v 0 058 (oo Vo 51 +) QIO 33158 il Lo shg ) g Slge
o5t L) 65l ole aws (b psSil O (o (250 5 505 w505 oS s BB aol PH ol (g 0 9,50 sl 3L
WAl (g S ojll (oo S Sl

5 G5y s 54 o5l izl 5 PH o 5 oo slo i 51 QIO 158 CAle B35 ol (s 30 Sl Lol s nacidly
5 s o 4 s S5, L oo it 5 QIO TS CBle 5 5,0g5 o B o Sl o 5 390 (ol i i
S S5l T g0 S 1 g Sae S gl Lo g puditans 1 gl)lo QL0 oy 5195 cdale g oylej ols lis ElS Grizeed X35 9l

35,00 56551 Ol cadlas 10 gyl 5l QL0 oo 3515 clale g Leo ol yLis sguacs] &5 ol o bl ey o s

Pls 555 e A 40550 03 Lol O & QO 158 (9938 WS (el koSl pga 50 S5z e slaatdly (g S A
o | o%.cs.;‘ =9 @waujs.a).»ﬁ
leordsSasd sl Shs QL0 w3l (g 23] 55 Ol gl lals

doddo

SlodoSe 5 2lieslse Bran (o J3I 5o zuw &b
s (N anl e cws @ Jalse ol 5l oS5 b 5 (ST
s o At ) oole (nl swsn (Sauzmn Jdoa
2O Gtz 5 0aS onal sla g b g Slasl slaps ]
Ygmona (V) 3,0 5525 QL0 5155 S50a8” el (Lo
w5155 oS oo Vo gt ysbo g il e a5
JLo 50 e5ose ml bl eeli |y o 5l 9,50 Q10

Lo etis posMe (o 0091 JUii) abasly Q10 o 33158

Blas g 009) (6,05 e (ol 02255 ;3 oy S i 5
QL0 3155 3l ,5SL8sS kS (5,08 55 wayil ¥ o
3 SlaemeST 5T So plgreans 63 -1 JLasl o odle
G5 gie sLid (pag p daandgdnd clid (ygrlins]
L () oS oo bl o8 JB b (a9 90 I35
a5l oo 59 Q10 351557 5ks 090 il &S (nl S92



Ohen 565395 125 [ (5393 S (o 2

YyYy

ole o (Sloj Jolsd g adgi o) o ladiged o iy
28513 2l e e

S ojluil i g (351 9 (o Lo oS0 b il o
olCtws b 556 2 bl ey )5) e PH olSCiws L pH
g oS oBs b 5918 (bl Syl oS3,
5 Ozl gy L S bl Aol (S ol iS5 )
plasl (OlelS gng;5) yegidy Sl oliws b &)508
Sigid o33l 3l ooliinl b Lotigas o (sla Sy
28,5518 2l 9,90 alai O

5 ol plol 1S5 an o oliglesl iglol Julows g 4 3205
£,-) ANOVA sl oolaial b o Sk (s lo S Dglis
8,5 18 s g 458 0,50 (Minitab 54l

baxily

a lrdigns iyl 9 PH 1 QL0 o9 35195 (409381 51
a5 aAl8ge &3l 5 QL0 TS cdale 5 loy dbos Lol
L 4S5 gbas auals s gxe 1,655 ST PH oyl 8
cble 5 oSl el pH Glme lej 5 Lo Gialdl
ol (V JSo) csls pH p pudites 156 Q10 o 33158
e am byye PH (lie (i ais b s
o Yoo 3 Q10 o pTsS a5 o Yo (s5l>) A2B2C3
(ole )} e 4 YO'C (slas ;5 oaiis g 5 osmecs] 2l
2 0055, S3) AZBACT JLes 5 PH (n 505 5 05
soalis (Q10 1y 5TeS 08l 5 ole ¥ e 4y YO'C (sles
cbale 5 ley dios Jolge a5 JLs o 0l aseie 0
ol ataal 5oyl alfan § alEgs &Il 5 QL0 4 5TsS
5 Led 050 s cme oley x Lo il Jg oo 05 131 sl
a5 G gbar wils oSl ol aal et 556 Glej
Lo g ol Gralidl anal Glime loy 5 Lo (581
Al azlge rals b an ol QL0 4 ples clale o5l
Gl lars amy g yo il o iy 0b csaliie
o—is 0S5 5 QL0 o 5sS w3S) A2B4CL 5 A1BACL
aamal S 5 (b ¥ s YO'Cy F7C los 4o
w3155 0,5 koo Vo (55l>) A2ZBICS Lo &y by ye 53
Glos ;5 00l (6,503l 5 ogmacs] yid o Yoo 45 Q10
L wols sbogeec] aSl> T 5 canl G oyley 4o YO'C
Cplplo (7 JSb) wocd azlge aboswl g pH o s
Foe et €5 Oal o 55 Wl 50 Q1O 315" (y33

sl

RSt Ve pllw 98 6l SIS pan oS 0oy
00l Cwd Al =l cplpla (F) casl ool (3,155 59,
@)l JoSo Sy plgie 4 Q10 035155 5l olinsl &g,
00 ool (o sy r i (D) ao s Lt |y olié
o 2he slaos 513 10 QL0 o 5lsS (5 lauk 8590 5o
5S4 (5 5-bany Sl 00y iSucald; el 8
Laodysl,d g9 cnl )0 (oloond 5 (So b (029,500 Ol i
(F-N) Cel oois sumline

9ol Bpas ols e Ve Jlo jo i mls
QL0 3155 iz Gralidl s Dgj80,8 ol wiile
w2 pleS Byas ab astine 15 () 9 oo yludl 039, 5o
& ol g adoz 5l iyl g slyize (o133 o Q10
azgi b cnlple (V) 09800 o hge (195 iy 5 0S5 50
laogracs] 5 amets iz oad plonil Sligios mlts 4
3155 ol b il e slaiedy (conlio Jame wiilys oo
5 i Slso Lmog o] oo 5 ,sSiloT ALtl aia,)
Comols Gl g sbar o)l (g0l (SlasT (l cools
JUE 5 slaogre SlauST il Glyima ol 99 5l i
Slsyls O)) el 34 >65 5 Dy 8,5 i
S5y el (nl Gloucdls la S 5 (Se 0L
S)lonr o9 5o 4 Wl o ] B pas 455 5k o s
any Slisis (ras slagslon (B0 -8 la
09,5090 e 4 ol3 oSS Ol L(VY) wled S8 aulill g
TS|l 5 S, g Syl (g ansd JSis
55555l Ol By ae Cie bt 5 (V) sl SO s
sl b 5 Lol j glgil 090 5 (55 S oga>
s ol Olaalie (VF-19) col oanw, wldl 4y sy
Sl s il e 43S )5 57 se slaeilostl wins
Ll an g L (V) oS S (55 o8 lats 5 039
w3155 099581 5T (s g5 il 5] B o oy
e S5 Ol oleors iS58 slo Sy (S 2 Q10

L gy 9 olge

cogmie) QL0 5165 Tacl Jo :Lddiges (g 3weslol
e Yo STy Ve e s (il
3o Ladsges g ad aslol (ol asloss) ol ol yd
880 oo e °C sl po g byl slaaias
98 ,0) ole ¥ ae 4 oS5l Ol (sladins 350 o) gl
G IS sl slaailip S o (F o YO£Y °C olos



Yy WA o dobofig @ o)l witn Jlo el (i mlio 5 455 ple oo

a d d
##.. qab ab ab ab
d cd
Fad e A
e © &
Fae o
T
T OFFo. - f
8
T
IR h'
e
L L L L L L L L <L I L < <L < < <L <€ <
— — — — — — — — — »— - 3= - = 3= 3= - = =
[ T o e'a R ~'s B s N~ n T 'a B ='o R = o T~ o B = o B o S = o S = o N o' W ='a N~ s R ='a W = s = a B = o
— - - I 3_ I- a- a- a- — —_ —_ - - - E . k. 31— a a a
O L L oL LLDL L LLDOC U DL O LoD
— - - — > - — 31— — - 1- — = - — - 31— — — 31—
L jlad

SIS (b oSl ol sl e PH (. Sileo Y Sl

s S bl i M cailons ools Lis Sglice Bg > b S (g olie -

Jol ole = B2 ;o= B1) olo 4y (5,l0g55 ()lej saiaoyLis B «((YO'C (5,005 sloo = A2 5F°C (5 lagSs sles = AL) (5,105 (sloo oasmolis A -

= C3 10mg/300ml = C2 Omg/300ml = C1) sl o4 ros] , i Lo Yo

B Q10 M);B_S clale ouduLw C 9 (ﬁs_.w olo = B4 g oo = B3

.(20mg/300ml

VR -

) b

_u.\ga.u'l,a
£
)

o0

e

i

{

slaf e ool
ICTBYA | N -
TCBA | R >
TOBA | . -
ICTBA | .
TCBYA | e

1CFBIA
TCF¥B'A

. FF. o

CFT. o

A

CEEe -

T

crre
<
o
31—
o
f

TCYBYA

<
>

(s8]
(@)

)

J

TORA - -

'C¥BTA
TCFBYA
YCYBTA

g |
<L =T
- >
o [=s)
- 3
o o
= =

J
<
o
oo
8]
-

VCTBYA
FCYBYA
V\CTBYA

oo

-

SIS b sl ol b les an ol ke L Y S
s K005 L o e OS] cilods ool L5 Cglite By, b 4 (g ppolie -
Jglelo = B2 ;a0 = B1) ole &y (5,045 yloj caieo )l B ((YO'C (5,105 sloo = A2 5 ¥°C (5,104 sleo = AL) (5,105 (sloo sxsmsjlis A -

- C3 .10mg/300ml = C2 .0Mg/300mI = C1) Ceul ogacs] i Lo ¥+ -

09 g s5Sil OF Sy 5 508 QL0 o 3lss cale
750 QL0 mplss cdale 5 5 )l by wols (las s

Loy Gtalil L aSis sbar o)l oS3l O oS 2 s
O3l 5 S liae QL0 o3l cile g (65l
T S 2SR D e S S8

Q10 35155 clale saimo ;i C 5 (pgw olo = B4 (pgo olo = B3

.(20mg/300ml

T 695105 3 w3 = QL0 35T (09381 i1
bl 5 ey Jelse Lo a3l Ol (w052 9550 50 259l
oS ¢ Lo as Jb o assils s see 31Q10 p.l)'.ﬂ;
9 QL") Lo 6[&,@.@ FHLZW 9 4.;[55\3 u‘).v‘ Og ).»‘ O



Ohen 565395 125 [ (5393 S (o 2

ARA

> L adiges 5905 olzme 3 QLO w3755 093 51
5 QL0 35S Clile 5 o dlas Jule as o a5 >
51 g 003 )38 8 16Kl T 5,308 Loyl a0 ol
sanlie Q10 o 3158 cdale x oyl x Lad ailfans lo sne
S5 Q10 3TsS e bile o e wisls olis b s
Ol b 4S5 55bay w0dgs oSl Ol )9S s 53l
S ol QO s Sl e 64 ol
oS 35 o 3 gadge ol (O JKE) ol Lil53l ogeacs]
5559 ol S50 rals 4 mie (55l sles (2l L
ALBACS Lo 4ty bgs o 1008 i idions i
"ol sl Yoo 50 QL0 3lss 05 oo Y (5l
3 ol (o ¥ Sae a0 F °C cles 30 005,105 g 0gune
wals sladssed 5| oy ©)90S Gliee (5SS J>
w35 p S e V0 ssle) AZBIC2 Lo 4 by
led 45 oo (5 S503lul 5 eguecs] yid Lo Yoo ;0 Q10

ol Gis oley o YO'C

3195 o5 ke Vo (55l>) ALBACS (sl Lo &) Logy o
slas ;0 0a s oy g ogue ol yud Lo Yoo 0 Q10
6les ;5 00l (6,:505lul) A2BICL 4 (obe ¥ o &y F°C
(¥ S5 Cenl QL0 5155 w3 5 a0 le; 4o YO'C

mpleS clale § o od 3,50 4w ,o ol sanlive
o TeS Clale x Los 81 S Il s canl 38,56 651
eSS clale g gl o sS 5u 09a I xe Q10
el 5555 Olien Q10 u3lss Sl 5 o il
les Lialsdl L as wisls olas gmbs . (F JSa) wb e
9315 i 2l ShalS eSOl (69,15 sl
Y. gsl>) AIBAC3 3 AIB3C3 (cla Lo amy by o
5 09—l ;oo ¥ o 55 Q10 35155 0,5 o
oS g (b ¥ gV on £°C Glod ;0 oai gl
"o V0 6slm) AZBICZ e 4 bgiye (5551,5 (0
e 3 ool I La ¥ee 5 Q10 iy S o5
| ()-Q.»& uLo) 9 Y&oc

5 VOFe . - ab 2
VO A b gbc ahc b éabcd

: : C C
— YO 4 bede bedefbed
“, TR cdecde cdecde

- YO T =
3 . e

2 YO VA
4 YO Ve o

.‘i.g’ Va «d. -abc ff f

L T f

i YO e ee o
4 VE A0, -

a VE G

. L L L L L L L L L L L L L L L L L L <L L <
e EEE S S SR R i S R S S S S
-— o0 o0 O o o0 o0 ob o o0 o0 o0 o0 o0 o0 o0 o0 o0 o o oo oo

T e T T T T T T T = = T T T W= W
‘ka (0 S [ W [ W U B O B D R S L T
a. R i T e T e T e S T S H e
& jlas

IS b Sl ol sl lers (oS (eSiles - ¥ S

WIS K0S bl e ST ilons ools (Lis Dglicta By, b 45 (g yolie

Jol ol = B2 (20 = B1) sle 4 (5,004 (o eaimoyli B «((YO'C (5,055 sles = A2 4 F°C (5,100 slos = AL) (5,105 (sloo osmolis A -
- C3 10mg/300ml = C2 OMg/300mI = CL) el sgrac] 5 Lao ¥o + 45 QL0 35155 e lalé osims s C 5 (pgw ole = B4 ¢pgo olo = B3

.(20mg/300ml



YYO

WA o dobofig @ o)l witn Jlo el (i mlio 5 455 ple oo

b ab a b ab a
3

Ny o

a - F

norA e decd f e ecdec

DL 8

AY"Y‘_

ERR

SN ) -

% 1] ik gk hihi

SOLE

- 7

Y
L L L L L L L L L L L L L L L L L L L LT
— - - - - o~ o~ o~ = 3 3 3 I I I I I I I I
o0 o0 o o o0 o0 o0 o0 o o o0 o0 o0 o0 o0 o0 o0 o o oo oo
E e S T T T T T T I = = TR THE T W W
L S [ W U B U T 0 B D B D B S S L L
R T e e S T i S T S M T
& jlas

SIS b sl O sl jlas (69,31,5 eSiles . B S

Al K085 Sl se NS ciloads ools lis wglate By, b aS (5 y0lie -

Jol ole = B2 ;a0 = B1) ols &y (5,055 (yle oimo L B o((YO'C (5 g sles = A2 4 F°C (5 lgS5 sles = AL) (5,l0055 sloo oncmsylis A -
- C3 10mg/300ml = C2 Omg/300ml = C1) sl ogpacs] sl oo Yoo 10 QL0 py3lsS e aaimsylis C 5 (pows olo = B4 (pgo ole = B3

.(20mg/300ml
V5o o d b

g Ve o ¢ d

g; YoTew

+] 1.“‘ -

E ‘.‘;“ - f e e

g Uy | o hon Ck 8

= . T 4N m m m m m m
<L < < < < < < < <C <€ < <€ <€ <C <C <C <C <C <[ <[ =T
I T e S T TR TR S TR R T e e O =
MM ;MMM e;m;nea;eMma;o;Ma;na; ;Na; ;M a; ;N ;oo
ISR S S A S S o o SN o T o S S SR T S
OO OO0 LOLDLODLODOLDODLOLDOLDLOLLO OO
B i e S T e e I P S S S T S

1 jlad

SIS (b sl Ol sl e 908 1 Siles . B S

Al K085 bl pe NS cilonds cols L glate By > b aS (5 olie -

Jol ole = B2 (a0 = BL) olo 4y (5,045 )lej oaiaoyLis B o((YO'C 5,/ sloo = A2 5 F°C (5 g slos = Al) (5,100 (sles saumslis A -
- C3 10mg/300ml = C2 0mg/300ml = C1) Cesl oo yid oo Yo o 45 Q10 35155 clalé im0, C g (pymus obo = B4 oy olo = B3

Q10 @ 3lsS o5 bl gyl (sloogros @ woudlas Lo
b ools (6 e Satel il sles 5o eniis IS
(EPNURIPIETIN < U D (O VR WP RCES A KA R R (%

el (505 b Q1O 35S

.(20mg/300ml

53 10900 (o (2551 52 Q10 03 5TgS (139331 531
o303l IS il o (g yloime M o e fin
458 Jeom (S Al aiii sdalin s b))
cbile 5 Les daclyyl i b illas aas oo Lis (i)l
eSS sbar o)l 53U 6l ol cuslad » QL0 (v 33leS



Ohen 565395 125 [ (5393 S (o 2

Yy#

[
oo
¥ v
X
B ovoe
1
Vb
\
L L L <€ <L T < <C
o o o o o o o o
E R S S SR SN - R
(W I e T e e
—_ = 3 = = I = 3

FCFBYA
YCIBTA
TCIBTA
FCYBYA
\CYBTA
YCYBYA
FCYBTA
\CTFBYA

"1

—
1
e

C

1CFBTA
TCFBTA
VC¥BYA

%

JLM

-

55 o 55 Ol slo s o bl S s Sl s 8 S

)3 500y L o st B! leds o0l i Sglite g L S s ol -

Jol ole = B2 (20 = B1) ole 4 (5,004 (o ooyl B «(YO'C (5,lag55 sles = A2 4 F°C (5,100 (slos = AL) (5,105 (sles sasmalis A -
- C3 10mg/300ml = C2 OMg/300mI = CL) el sgrac] 5 oo ¥r + ;5 Q10 35155 Elalé osims s C 5 (pg olo = B4 ¢pgo olo = B3

P ¥C) S gl 1y cdl pals 5% T g5 5,5
ST e e ey il o (YO C L auslie
5ol anils LUl ol glos 4 ogme] ISz il
9 OBl S Dol g S Gl o 9050 (0
ol 38l L ol &3 suisS aeize sladign slo,b sl
2l il 55 5 yeaS s Q10 TS Clale g e
P9 ) K, b Wl oo mly jsb ar geige cul S
Siall b ol IS8T s ol LU, s Q10 ay3lss
Jl_ob‘ as sl u,....:alf )5§.§| g_j Q)y.\f cd)‘d.e‘ij b
ogees] D)3 eSS b Wl oo osudy cnl JIs 050
> @bl e 0 (YY) ail bl jl o YL sles o
‘J_;s)}g 03— LS)L’—QK’ fOC 6Lc.> ) as @Lnaqu QO
o=l aS wl ool cdlads el paas (o (6 e kel
3155 D3 JeS GSemy Jods 4 Cenl (Sas £5090
slooogs LSas Lials ass (o g ogmec| &3 L QL0
wodlis ;b 5lacsl F°C sles 10 ogaec] jo S>oS
el 5208 QL0 435755 ool slrogmacs] & ol
Slogy! Judods wilgs o o] s 45 aziS a5 wisls (5 i

..\..»Ls 09...‘0;_)1 B QlO p.s).»—‘; 005)5| ).s‘ o 9)5..\5

.(20mg/300ml

CIPH e« )t sy <3S 5 Los alidl L

b Sl el (e g5050 (nl L rals 5K
il 00 oLz ogeacs] o el catiSudg slacs 25
el oga PH s oitace 53 55 Q10 35158 il
5 QL0 3155 ity PH S5 & plgioe Lol S o8
s (A YY) ols o (PH= V) o] ol jo 00058 53 0lge
Q10 o 5lsS cdale § pubinns 36 by g Lo iols oylis
abal ) anan ol ALl 5has s anawl p» oe,ly 56
Slyets L blsyl o oal ol bYo 4y g 0l pH L y9,ls
B A g Aol pgas 0 cdel Cawods slacl pH
bl 5 (50 ey T b A s (1)) sy
e ol 65 o Gl Sy Ol Q1O 5158
ST gl ol Jslome sl slse a3l s &
Fii Bras plie g (55K ooy 25 L sl
o=l o anlie Gialil ogec] (59,015 Q10 oy 5ilsS
L QIO 515 S 013 it S 51 0 Wy £330
L 5SSl Gl jo S8 sleodgs JoSas b g )05l of )8
o Jy S LSl 5 il 5SS pley cusdS
8 0529 3 QL0 0333165 ol par &,d anuilis g 5,
(6 S5 elos il b ogy Uil LB a5 aisS ylan Ll



Yy WY o doliosss o o jlasd eoiin Jlo eyl i glio 5 4355 pole dloo

References

1. Ernster L, Dallner G. Biochemical, physiological
and medical aspects of ubiquinone function.
Biochim Biophys Acta 1995; 1271(1): 195-204.

2. Crane FL. Biochemical functions of coenzyme Q10.
J Am Coll Nutr 2001; 20(6): 591-8.

3. Quinzii CM, Dimauro S, Hirano M. Human
coenzyme Q10 deficiency. Neurochem Res 2007;
32: 723-7.

4. Alhasso S. Coenzyme Q10: A review. Hosp Pharm
2001; 36(1): 51-66.

5. Kagan D, Madhavi D. A study on the bioavailability
of a novel sustained-release coenzyme Q10-B-
cyclodextrin complex. J Int Med 2010; 11: 109-13.

6. Littarru GP, Tiano L. Clinical aspects of coenzyme
Q10: An update. Nutr 2009; 2: 1-5.

7. Coles L, Harris S. Coenzyme Q10 and lifespan
extension. Adv Anti Aging Med 1996; 1: 205-15.

8. Pravst I, Prosek M, Wondra AG. The stability of
coenzyme Q10 in fortified foods. Acta Chim Slov
2009; 56: 953-8.

9. ltagaki Sh, Ochiai A, Kobayashi M, Sugawara M,
Hirano T, Iseki K. Grapefruit juice enhance the
uptake of coenzyme Q10 in the human intestinal
cell-line caco-2. Food Chem 2010; 120: 552-5.

10. Beketova NA, Vrzhesinskaia OA, Kosheleva OV,
Sharanova NE, Soto SK, Kulakova SN, et al. Effect
of coenzyme Q10 and taurine on the availability of
vitamins in the rat experiment. Vopr Pitan 2010;
795: 61-5.

11.Wang H, Cao G, Prior RL. Total Antioxidant
capacity of fruits. J Agric Food Chem 1996; 44:
701-5.

12.Shankar S, Singh G, Srivastava RK.
Chemoprevention by  resveratrol:  molecular
mechanisms and therapeutic potential. Front Biosci
2007; 12(12): 4839-54.

13. Freedman JE, Parker C, Li L, Perlman JA, Frei B,
Ivanov V, et al. Select flavonoids and whole juice
from purple grapes inhibit platelet function and
enhance nitric oxide release. Circulation 2001; 103:
2792-8.

14. Iriti M, Faoro F. Bioactivity of grape chemicals for
human health. Nat Prod Commun 2009; 4: 611-34.

15. Vislocky LM, Fernandez MLF. Biomedical Effects
of Grape Products. Nutr Rev 2010; 68(11): 656-70.

16. Gorinstein S, Caspi A, Libman I, Lerner HT, Huang
D, Leontowicz H, et al. Red grapefruit positively
influences serum triglyceride level in patients
suffering from coronary atherosclerosis: studies in
vitro and in humans. J Agric Food Chem 2006; 54:
1887-92.

17.Pezzuto JM, Venkatasubramanian V, Hamad M,
Morris KR. Unraveling the relationship between
grapes and health. Nutr 2009; 139: 1783-7.

18. Shukitt-Hale B, Carey A, Simon L, Mark DA,
Joseph JA. Effects of Concord grape juice on
cognitive and motor deficits in aging. Nutr 2006;
22(3): 295-302.

19. Krikorian R, Nash TA, Shidler MD, Shukitt-Hale B,
Joseph JA. Concord grape juice supplementation
improves memory function in older adults with mild
cognitive impairment. Br J Nutr 2010; 103(5): 730-
4,

20. Tsuda T, Ueno Y, Yoshikawa T, Kojo H, Osawa T.
Microarray profiling of gene expression in human
adipocytes in response to anthocyanins. Biochem
Pharmacol 2006; 71: 1184-97.

21.Sadras VO, Petrie PR, Moran MA. Effects of
elevated temperature in grapevine iuice pH,
titratable acidity and wine sensory attribute. Aust J
Grape Wine Res 2013; 19: 107-115, 2013.

22. Saravacos GD. Effect of temperature on viscosity
of fruit juices and puress. J Food Sci 1970; 35(2):
122-125.

23. Meyer AS, Zeuner, B Pinelo M. Juice
clarification by protease and pectinase treatments
indicates new roles of pectin and protein in cherry
juice turbidity. Food Bioproducts Proc 2010; 88(2-
3): 259-265.



Iranian Journal of Nutrition Sciences & Food Technology 228
Vol. 7, No. 5, Winter 2013

Evaluation of coenzyme Q10 addition and storage temperature on some physic-
chemical and orgaonoleptic properties of grape juice

Goudarzi Z**, Sohrabvandi S*?, Hashemiravan M, Nematollahi A*

1- *Corresponding author: M.Sc in Food Science and Technology, Varamin Branch, Islamic Azad University, Varamin,
Iran, E-mail: goudarzi6302@yahoo.com

2- *Corresponding author: Assistant Prof., Dept. of Food Technology Research, National Nutrition and Food Technology Research
Institute, Faculty of Nutrition Sciences, Food Science and Technology, Shahid Beheshti University of Medical Sciences, Tehran,
Iran. E-mail: sohrabv@sbmu.ac.ir

3- Assistant Prof., Food Science and Technology, Varamin Branch, Islamic Azad University, Varamin, Iran

4- Students’ Research Committee, National Nutrition and Food Technology Research Institute, Faculty of Nutrition
Sciences, Food Science and Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Abstract

Background: In the world acceptance and use of functional products is growing so that various additives
are used to improve the characteristics of functional food products. The Coenzyme Q10 plays a vital role
in cellular energy production and with its antioxidant activity can increase the body's immune system. As
with increase age, poor nutrition, stress and disease, coenzyme Q10 deficiency in the body is found in
different people, so the aim of this study was to evaluate the addition of coenzyme Q10 on the
physicochemical properties of functional grape fruit juice.

Materials and Methods: The concentrations of coenzyme Q10 (10 and 20 mg in 300 ml) and storage
temperature (25 °C and 4 °C) were variables in this research and parameters such as pH, titrable acidity,
Brix, viscosity, turbidity and sensory evaluation of grape juice during three months storage (one month
intervals) were measured.

Results: The study showed that by increasing time and temperature the rate of pH decrease and with
increasing concentration of coenzyme Q10, pH increases. Well as time and temperature have direct
influence on acidity, and the concentration of coenzyme Q10 has the opposite effect on the acidity. With
increasing storage time and concentration of coenzyme Q10, Brix, viscosity and turbidity levels increase
and with increasing time and concentration of coenzyme Q10, the Brix, viscosity and turbidity increases.
The results of sensory evaluation showed that the temperature and concentration of coenzyme Q10 have
reverse effect on the transparency of grape juice.

Conclusion: The findings of this study showed that the addition of coenzyme Q10 in grape juice has no
negative effects on the physicochemical and sensory properties.
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