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Summary

I. Title

Screening and application of coenzyme Q10 from marine organisms

II. Necessity and objective of the study

- Establishement of quantitative analysis of Coenzyme Q10 & Coenzyme Q9 from

marine organisms

- Selection of species which contain high amount of Coenzyme Q10

- Comparison of price between the commercial product and natural product of

Coenzyme Q10 and Coenzyme Q9

Ill. General scope of the study

1. Acquisition of samples

- Marine animal samples are provided by Korea ocean research and development

Institute at Jangmok

- Microalgae : cultivation from Plant biotechnology lab in Hanyang University

- Macroalgae : fishery market

2. Development of Coenzyme Q10 extraction and isolation protocol
- Trial for the efficient homogenation and extraction of Coenzyme from samples

- Establishment of extraction method by freeze— grinding or normal grinding

3. Quantitative analysis of Coenzyme Q10



- Quantitative analysis of Coenzyme Q10 by using HPLC
- HPLC separation method is modified by Li et al., (2006)
Coenzyme Q10 & Coenzyme Q9 Standard were purchased from Sigma
- Using C18 column (150%4.6mm particle size 5um), mobile phases are used by ethyl

acetate, methanol, acetonitrile and tris—HCI (pH 8.0)

4. The yields and commercial value of Coenzyme Q9 and Coenzyme Q10 were

calculated based on the results

IV. Results of this research

1. Acquisition of samples
Undaria pinnatifida, Green laver, Capsosiphon fulvescens, Dunaliella Salina CCAP 1918,
CW15 (Chlamydomonas mutant), Chaetoceros neogracile, Asterias amurensis, Jellyfish were

investigated in this research.

2. Coenzyme Q10 extraction protocol
We tried 7 methods and compared each methods. High efficiency protocol is using

0.2% SDS 3ml, 100% Et-OH 3ml, n—-Hexane 8ml. We chose the high efficiency method.

3. Quantitative analysis of Coenzyme Q10
The highest amount of Coenzyme Q10 was recorded from Asterias amurensis A and
the content is 20,240 mg/g-dw. Also the highest amount of Coenzyme Q9 is

measured from Green laver and the content is 261,750 mg/g-dw.

4. Possible value which i1s compared with commercial standard of Coenzyme Q10 and
Q9

The value of Coenzyme Q10 from Asterias amurensis A is calculated about 708,000
won/ton. The value of Coenzyme Q9 of Green laver is calculated as 3,963,200,000

won/ton.



V. Application for the research outputs

- Establishment of natural physical activity material research base from marine
organism
Possible utilization of production for valuable compound from ecosystem breaker
- Analysis of Coenzyme Q10 & Coenzyme Q9 from marine organism appears to
show the correlation between Coenzyme Q10 & Coenzyme Q9 and hierarchy of
marine organism, indicating the importance of functional role of these compound

during evolution of marine organism
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Table 1. Function of Coenzyme Q10

7154

o

od
o2

ek

i

Risalaeig]

fe] Bz A7,

Al Adriamycin

284 1}

SEE S

g4 AFAEEY AT, AT

W73} Hunting's disease

BHEAZA
713

Al =

AIDS) ‘8}51] = O,

P, R

Table 2. Relative Coenzyme Q10 remained at the basis of age of 20's interval

s 2t Ak | e
20CH 100% 100% 100% 100%
40CH 95.3% 72.6% 100% 68.2%
60CH 89.1% 67.0% 80.0% 52.0%
8ocH 83.0% 65.3% 51.7% 42.9%
=359
CoQ10 5= 61.2 98.0 6.0 110.0
(ug/g weight)
Table 3. Coenzyme contant(mg) for 100g of food

HAAE 11.3

S 9.2

ME 6.3~7.3 6.4

1504 | 4.1

2| 17| 3.2

= el 2.3

2F 1.7

S 1.3
a3 2| 0.86~1.0

== 0.4

HA
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Fig. 1. Structure of coenzyme Q10
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Fig. 2. Chemical synthesis of Coenzyme Q 10
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MEP Pathway
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synthase  y ) ) DXR L

. __—¥ Phenylalanine, tyrosine Acetyl CoA

Chorismate MEP .
Aetoacetyl-CoA thiolase
Cherismate DCME symhasel HMG-CoA synthase
pyruvate-lyase
DCME HMG-CoA
p-Hydroxybenzoic acid . K]nasel l HMG-CoA reductase
Decapren

DCME-2-P Mevalonate

MECD symhasel
phydroxyberzoate
decaprenyltransferase MECD Mevalonate kinase
Decaprenyi-4-OH-benzoate Decaprenyl l Mevalonate-PP decarboxylase
i tha:
diphosphate synthase IPP + DMAPP
Decarboxylase FPP synthase &
Methyitransferase v
Hydroxylase Famesyl-PP ——» GGPP— Phytoene — Carotenoid
Coe 1’
nzyme Q,,

Fig 3. Proposed pathway for CoQ10 production
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Percent Alive

Weeks of Treatment

Fig. 4. Life extending effect of CoQ10 on CF1 female mice. The study was
started when the mice were 17 months old, and each mouse was given 50

mcg of CoQl0 per week by injection (Fahy, 1983., Bilznakov, 1981.)

-
=

Control Group

Survival (Percent)
&

-~

1] 10 20 0 40 50
Time (Months)

Fig. 5. CoQ10 resulted in a 20 percent increase in the lifespan of mice, in experiments

conducted at UCLA. (Coles and Harris, 1996.)

_25_



=
» PUFA
; PUFA + CoQ10
g
B 254
n L] T LI L t-r.: T tr‘ Li
EF 1 WM N7 B3 A X M B B
Time (Months)

Fig. 6. CoQ10 extends the lifespan of rats (0.7 mg/kg/day). Survivorship study was

performed using 43 rats per group (Quiles, et al., 2004.). PUFAs are polyunsaturated

fatty acids
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Fig. 7. Example of Coenzyme Q10 Products
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A1l A A=IHE

1. 3 %ZF (Macroalgae) (3%)
- Undaria pinnatifida (7<)

- Green laver (3}#),

- Capsosiphon fulvescens (w]A9])

2. A ZF (Microalgae) (3%)
-Dunaliella Salina CCAP 1918
-CW15 (Chlamydomonas mutant)

-Chaetoceros neogracile (A diatom)

w2 0 HEF (23)% Diatome AT el A wlFalsin.

3. ¥ & (Marine animal) (2%)

-Asterias amurensis (o}F2 E71A1g8]) - A, B, C

Jellyfish (3l¥8]) - A, B, C

oA e EHste] B ATAE g e A%
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Fig. 8. Dunaliella Salina CCAP 1918

Fig. 9. CW15 (Chlamydomonas mutant)
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Fig. 10. Chaetoceros neogracile

Fig. 11. Asterias amurensis

_32_



Fig. b.

Fig. 12. Jellyfish
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FAAY Q109 F== Hs) o8 7Hx Wi o] Al with (Maurizio P. et al., 1996)

ol g Alusw F& WHY & vyt &olshAl 3 7FA] Al5Ql Jellyfish B7F o]& =
o 712 o g2 Axdre gdE 9 dxHA @22 Alss 4 vpEE o] &8sy, A
z8 Age gt v S o] &3t 7R FHE sk Mxuto] st E AR A

AR} QL0E F=3k7] flske] 77HA o] W o] A=H AT A =E WRS Table 40 ™
Algo] Qlth AlEH A5 5L HPLC (LC-20A Prominence, Shimadzu, Japan)E ©]-&3}o]
AT WA FZRIAY Ql0°] =8 AEE WA HPLC 4= & Fl, o] A5 =
AAY Q10 StandardE 3ul H7Fst & thA] HPLCE Alddste] AEs mdxd Q109
peakE 2135ttt

2. A3

F 7MY FEF WHES FE ZAAY Q109 FEYS vwEE 23 0.2% SDS 3ml

+ 100% Et-OH 3ml + n-Hexane 8ml < ©]83%F % HHo] g&0] 7 o} gko 29

Alme] B4 Al 919 WS o] &5kl
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Table. 4. Various extraction methods for Coenzyme Q10

Extraction methods Coenzyme Q10
n—-Hexane 1.5ml + 2-Propanol 0.9ml X
0.2% SDS 1ml + n-Hexane 1.5ml + 2-Propanol 0.9ml X
0.2% SDS 1ml + n-Hexane 3ml X
0.2% SDS 1ml + Et-OH Iml + 2-Propanol Z2ml X
0.2% SDS 1ml + Et-OH Iml + n-Hexane 3ml + 2-Propanol 1.8ml X
0.2% SDS 1ml + Et-OH Iml + n-Hexane Z2ml O
0.2% SDS 3ml + Et-OH 3ml + n-Hexane 8ml @)
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Fig. 13. HPLC profile of sample(Asterias amurensis A)
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Fig. 14. HPLC profile of sample(Asterias amurensis A) added Coenzyme Q10 standard
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A3 A ZdAY Q10 AF &4

—
2
il
we,
o
T

1. A x=7F (3%)
- Undaria pinnatifida (719)
- Green laver (3})),

- Capsosiphon fulvescens (W]A9])

2. A ZF (3%)
-Dunaliella Salina CCAP 1918
-CW15 (Chlamydomonas mutant)

-Chaetoceros neogracile (A diatom)

3. WY & 2F)
.Asterias amurensis (O}F-2 E7MA1g]) - A, B, C

Jellyfish (3l#2]) - A, B, C

u. HPLCE o] &3t Az 4]

HPLC+ ¥ Ao HHF o] 9l= ¥ Shimadzu AF] LC-20A Prominence ©]-&3}
Aok FES 1.2 mi/min &2 QP F A8 F 25 min 2 450 Columne
Waters Spherisorb ODS1 (4.6#250mm, 5um)< AF&3}3la Column®] =%+ 40C=E 3}3)
. A 9 275nmel A 57433 th Mobile phaset™ A: Ethyl acetate - 10%, B:

Methanol - 2%, C: Acetonitrile = 84%, D: Tris—HCI (pH 8.0) - 14% & ©]&3}3t} e &

nj= HPLC grade &vwjE AF&3} T},
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th. ZA A Q10 & #F A9l Q9 Standard

a2 ZAx) Q10, A Q9 Standards= Al ZLwlell A 43Tt =
alz}e]l Q9 Standard®] Standard L@ ZE F517] 9@l Standard £N4L =
Yl 7}A4 5%(0.1 mg/L, 0.5 mg/L, 1 mg/L, 3 mg/L)Z 3Alste] =439}t (Peter H.,

=
BN
sY
o
oo f
>

QA QI09) F& PHe A2dlA NYHYY 25 W F asol HY wUd
PYe ol gt $5 PHe et 2o

O 2 vHIE S ol &8 AEE HRAPERE
@ 0.2% SDS 3ml& Yil 1 min 7+ Zo}
@ 100% Et-OH 3mle #H7}stal 1 min 7k Zols=t}.

N

=
@ n-hexane 5mlS Y3 1min 7+ © Zo} Fr}
® A&ZE 15ml tube® AT

® uPApAbEel thA] n-hexane 3mle Wi BTN F Aol AR HAUE wheo] w

o}
@ A =7k $7 FHE 4000rpmell A 5min 3+ A4%2] Fo}
AAEE B AR HAAS FES A

©
i)
=
l
>
b

= 500 ul®] 100% Et-OHZ 10min7t 3ol &=t}
@ A &= 0.2 um pore size ZHZ Ay s}

@ HPLCol FA}ate] 2435k},

AAAY Q103 ZAAY Q99 HPLC peakd] E& AIZ7F vh=2rB 2 o] & o] &3] il

o Q99 AF HA: ol AU
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2. A}

F 127FA19] Al=2E vadRd, 7 22 ZdAY Ql0eo] F&F49 Als% Asterias
amurensis A (o}FE2 E7IAlg]) FEO0 2 fresh weightS 7|22 A 5,000 ng/gfw,
Dry weights 7|22 3t 20,240 ng/gdwel FdAA Q102 7-3tar At 7B &
& 3R] Q90 FE=H AlEE Green laver (3#])E, fresh weightg 7]+ =2 shd
16,805 ng/gfw, Dry weight& 7]% 22 3t 261,750 ng/gdwe] ZAd QIS FHi-3t

ATk g Ee A4 E, vAER, Y TEE Eske] UER AT
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Fig. 16. HPLC profile of Coenzyme Q9 standard (1,000mg/L)
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Fig. 15. HPLC profile of Coenzyme Q10 standard (1,000mg/L)
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Fig. 17. HPLC Solvant graph (Red : Methanol, Green : Acetonitrile, Blue : Tris—HCI)
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Fig. 18. HPLC profile of Undaria pinnatifida sample
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Fig. 19. HPLC profile of Capsosiphon fulvescens sample
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Fig. 20. HPLC profile of Green Ilaver sample
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4275nm4nm (1.00)/smth

mAU

Fig. 21. HPLC profile of CW15 sample
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3500

3000
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Fig. 22. HPLC profile of Dunaliella Salina CCAP 1918 sample
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Fig. 23. HPLC profile of Chaetoceros neogracile sample
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Fig. 24. HPLC profile of Jellyfish B sample
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Fig. 25. HPLC profile of Jellyfish C sample
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Fig. 26. HPLC profile of Jellyfish A sample
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Fig. 27. HPLC profile of Asterias amurensis A sample
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Fig. 28. HPLC profile of Asterias amurensis B sample
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Fig. 29. HPLC profile of Asterias amurensis C sample
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Fig. 30. Amount of Coenzyme Q10 and Coenzyme

_49_

CoQ9 ng/g-fw

Q9 In marine organism

700



A9 Q109 A #

|

o
I

A 4 A

=0 XN 8¥ Asterias amurensis A (OFF2 E7HALE]) A

=
T

o
=

a2 gt} o] AE 1E A =zt Q10

S

22 1g 3 oF 20ug? ZdAY Q100] &4

el

Ny

| & o 2g9] =AY Q109 742

] 3]
o] A m7FAE <F 708,000

Q10 Standard 1g ¢ 7FAo] 354,000¢¢1 AL 11

™

El

%o

I}

& A2 Green laver (38)) AEZ 1g 3 <F 262ug

HH

FZ3thd 26.2g o =
1219 Q9 Standard 5mg <]

I & w 26.2g9] A9 Q99 7HA & 359 63200 o=

9|

Q9=

o]
o

el

As ALy

|

%O

7} ] 680,000

==
"o

B

J

FARE 510

d|

=

2 ®uk ope} o] §op} Mol 1 Aol i

]

I 714 el mw A%

9|

ZFe] Q109 H]

'}
5

Qoel 3%

o] &a]s}A] &

J

Sl

S} A7 AR} A

A4 Qo)

-
T

2]

tf A

o]
AR

=
T

1

of <t

I

A4 QLO3}
ol &3

<l

o] FeiAL =

)
o] dHHXHH Green laver (3+2))

a

I

=
=

o

Eis

SIEEE

[e)
T

A4 Aol g 7]t

o s

T

Q109 A-v= A st

A<l

o] g3}

=
=

|

Adel A

]

nDO
hel

N
of

R

)

1A

= 7

N

_50_



220 =

it

w
)A

TH

=0

o)
HH

5%
ol

S}
k=]

| A=nE1e)
I (HPLC) °o]&3 ==Y Q109

h=l]

#+l Q109

°o]&

H] L

=

2ol
~
™

o)
HH

ol

<
=1

e Q99

O
~
™

o)
HH

A A S ZAAY QLo AAAHA

sl

W
gy

100

100

100

H 4

Q109

o]
=

il

o

o

e
HH

Q9 &l

—

0

(3
™

Nfo

aA A
QO3 A4 W)L

_5‘]_

100




11:’4

ﬁ

A

JA A o2
ﬁ

T=

==

I

%4

9

WA =

al

A

A
o ae
7)1 &

W
ar_é
%% -
‘IO -~
o 9 Mvon};
HoEd;.aﬂTa
_ﬂomﬁ@?twmﬂs
kmAaao» Hﬁeynn
EMM» I_PIGE] H;ol!
ﬁo%@)@q%mfm
ﬁﬂ_ull,o|my|r EHM.LUZToJﬂ%
o el ol ] MA_I ) 1o _ M 4 ~ Llf —_
71rﬂu|d;79|HWrsOEuW)o,MA
o??%]%lwéoﬂ oga
mﬂL. * oloﬂﬁuicﬂrlq,_ﬂmﬂr
ofwgﬂww.garg@nﬂoéﬂaa
utoﬂxHooAﬂaﬂ%ugceﬁJﬂ 3
_In_L.L O]HOM ™ MVFJI]E 70M
W,o]afge(dh orno@eﬂaﬁm_%% T
oﬂﬂmmﬂ%zmgxﬂ% > ® 3 = -
u.uo%omﬂn,_ﬂunxnomﬂcdreaﬂrxjrlc 1@ mmou.r
ﬂ}x mi%l dg(ﬂ ~n =2 Hdr
ﬂﬂyﬁm@.ﬂO:iL]mr < -3 ﬂmnﬂg
ﬂ_nn zax %Lﬁﬂe_/ﬂj LQ Eux ﬂga
ﬂ.xw_vm%@a_uqum%wwi ? 5 gﬂgﬂﬂﬂ
Eo@u;mmyt_qf;gfo * 2 UZTLL
N HNWSﬂcWﬂVI]%LEu SWW&o7ﬂﬁ 1,_&.1_ ‘mﬂEouwX gﬁ._.L
HE]F%MEA HAFJ_H o_ln_ﬁl.woﬂlﬂm,h oK H;k]z.fjrﬂ?_
mmq}%%}w@ﬂ 3 5}1 o H%;ol
225 3T w@gﬂhjé @ Loumio;
?¥£iﬂk MnoxA%}mﬂoc -2 S#%%m@
,m.,__/y ﬂn_ﬂ:/::ﬂlx 4]7&0,_._ o EOﬁ ]Q
%ﬂ]dﬂ%\ Lﬂ» #o,_mmwAL]rE zeaf il ]Eo]]F
= X NG i) L»uﬁA Al iHJ%x
konnlﬁoh (loquﬂ% }%1 iy ﬂua oELl]
070A‘§r.S_In_ olio Le7 0 J;LC o = M@L
% %;ﬁ .mTz 11@%¥ T g%qﬂﬂi
o 1mgm1@i¥o i 22 3 s L7
ﬂ:gﬂﬁeﬂeﬁi1L ° g 0 g oﬁ_gQu )
- Hon_cm g o,AzTﬁLOL,_ ) noﬂ 9z ]]
émo_sno u:wumﬁi» Lcéﬂuﬁ AL Q%]ﬂoo
tﬁxﬁnom Aﬂig_% = A l%9§1
:.LMM] Exaeaﬂﬁl“c.ﬂn‘_q»ﬂi o mmﬂnﬂAlQEoQ
w.@ﬁgw%M?QWJﬂ;mwﬂ M% Wawmmkowm
.u_ﬂ _,_n ~ XH X : 1ro
MQ},gomygg:mQHo% il EMHWﬂW
Ewm_,_a/lmLALAZAm)uﬁ OMWPmﬂ ﬂ% H%Lmi,;i
é % e o q 3 s T i 0 | & &
agcfhuﬂr.eg il 43 - < oy s ]OME
&E &oAﬁo Llﬂr ~ =o ]L o
umo%ev11r N_MO}&O xge A:mﬂk =
5 »ﬂuouweﬂ%ﬁa#uiﬂl woﬂm ﬂﬂr@%m_&
:Tﬂo@ mbﬂmﬂxﬂarﬂoa g 5 X
ﬂ%igﬂ%l ﬂﬁﬂ E flmﬂoveg
! uo% ﬂgo?uo»_cl ﬂo}mxu.
EEHEK1_®17JML7;11|W 4@%1;_?
w%vﬁﬂq%u@@ mgﬁmﬁ
owmruflgﬁafﬂm S g Mmﬁ
-7 = A Q90_L3Tﬂ
ewﬂ%%o% @Wﬁﬁ;ﬂ.
g ﬂwrﬂ uo}uao_hm_%
ol e B 5 X zo riy G <
150 5 i@n_ A EoﬂmﬂAT
i li k&
70 o E.eoo o
ﬂ_v.cEN_vH,m_.
.L,.##l ;0,.u
MT,EEQE
OEWUEHH&U
L_qsg
Hr_éu
walr_
o

Lo



R

R

¢+

B

_ZTE
H

it

e
)

ox

_53_



o
=
00
Tofl
ol
=
(]
ol

T

o)

-l

K0

M 5



6 &

ik
o

=

Arroyo A, Kagan VE, Tyurin VA, Burgess JR, de Cabo R, Navas P, and Villalba JM.,
2000. NADH and NADPH dependent reduction of coenzyme Q at the plasma
membrane. Antioxid Redox Signal 2:251-262

Beal M.F., 1999. Coenzyme Q10 administration and its potential for treatment of
neurodegenerative diseases. [0S Press 9:261-266

Catherine FC., 2000. New advances in coenzyme Q biosynthesis. Protoplasma 213:134-147

Dallner G, Sindelar PJ., 2000. Regulation of ubiquinone metabolism. Free KRadical
Biology & Medicine, 29:285-294

Dhanasekaran, Muralikrishnan, Ren, Jun,. 2005. The Emerging role of Coenzyme Q-10 in
aging, Neurodegeneration, Cardiovascular Disease, Cancer and Diabetes Mellitus.
13:447-459

Hoppe U., Bergemann J. Diembeck W., Ennen J., Gohla S., Harris ., Jacob J., Kielholz J.,
Mei W., Pollet D., Schachtschabel D., Sauermann G., Schreiner V., Stab F., and
Steckel F., 1999. Coenzyme Q10, a cutaneous antioxidant and energizer. [0S Press
9:371-378

Jonassen T., Pamela L., and Catherine F., 2001. A dietary source of Coenzyme Q is
essential for growth of long-lived Caenorhabditis elegans clk—1 mutants. PNAS
98:421-426

Lipshutz BH., Mollard P., Pfeiffer SS., Chrisman W., 2002. A short, highly efficient
synthesis coenzyme Q10. J. Am. Chem. Soc 124(48):14282-14283

Meganathan R., 2001. Ubiquinone biosynthesis in microorganisms. FEMS Microbiology
Letter 203:131-139

Peter H., Michael V., Antonius DG., Andrew H., and Amadeo P., 2001. HPLC analysis of
reduced and oxidized Coenzyme Q10 in human plasma. Clinical Chemistry 47:2
256-265

Podda M., Christine W., Maret G., and Lester P., 1996. Simultaneous determination of

tissue tocopherols, tocotrienols, ubiquinols, and ubiquinones. J. Lipid Res. 37:893-901



Xue-Li C., Ya-Tao X., Guang—-ming Z., Sheng-meng X., Ying—Mao D., and Yoichiro I.,
2006. Purification of Coenzyme Q10 from fermentation extract: High-speed
counter—current chromatography versus silica gel column chromatography. J.

Chromatogr. A 1127 92-96

_56_



sl Yeline

oA
stolrstie A asta)
EIIM

[ By By A

SHYMSLHA I Xl Q10 2] 238!
= o|5k 7|&Eld¢
T FUIH
7|2t : 2006.10.1-2007.1.31 (47H)

2 19 ||1I

2 g




TSN U LS

i M= CHat FolXilQ102| &&= A3E15)
0f SHYMSXIH2E = Y EEIsH EIEl
SHYMELHA FAUXIY Q10 ==L 2A 2y
=

sHW=CHaF X Q10 238!

ZAUIXIE] Q10 WiVls 5 HAYSKIZE A

Coenzyme Q10 ?

Coenzyme Q10 is a fat-soluble quinone with a
structure similar to vitamin K

Co0Q10 is found in cell membranes, especially in

the mitochondrial membranes (abundant in the

heart, lungs, liver, kidneys, spleen, pancreas and
adrenal glands)

The total body content of CoQ10 is only about
500-1500 mg and decreases with age
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Structure and variety of Coenzyme Q10

Hy,CO, N (GH,—~CH=—C—+ CH,),,H

* Ubiquinone in the mitochondria of animals, plastoquinone
in the chloroplast of plants, menaquinone in bacteria

Function

* Production of adenosine triphosphate (ATP,
molecules for energy)

 Maintenance of cellular and mitochondrial
membrane fluidity

e This is its free radical quenching ability (50 times
greater than vitamin E), that prevents irreversible
oxidative damage
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History

In 1957, CoQ10 was first isolated by Dr. Frederick Crane in USA.
Professor Morton introduced the name ubiquinone, meaning the
ubiquitous quinone.

In 1958, Dr. Folkers at Merck, Inc. determined the structure of
CoQ10: synthesized it, were to produce it.

In the mid-1960's, Professor Yamamura of Japan used coenzyme Q7 in
the treatment of human heart failure.

In the early 1980's, there were large number and size of clinical trials.
Pure CoQ10 is available from pharmaceutical companies in Japan.

Recently, coenzyme Q10 has been used as a medicine and as food
supplements and cosmetic use.

Application

Coenzyme Q10 has variety of physiological
activities indicated for hypertension, brain
vascular injury, anemia, muscle dystrophy

Recent medical functions of coenzyme Q10 such as
insulin-like functions and suppressive effect in
diabetes

Antioxidant properties of CoQ10 slow of aging
and age related degenerative diseases
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Distribution

They are present in foods and sometimes are also
synthesized in the body
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Asterias amurensis (015 2)

Jellyfish
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n-hexane 1.5ml + 2-Propanol 0.9ml

0.2% SDS 1ml + n-hexane 1.5ml + 2-Propanol 0.9ml

0.2% SDS 1ml + n-Hexane 3ml

0.2% SDS 1ml + Et-OH 1ml + 2-Propanol 2ml

0.2% SDS 1ml + Et-OH 1ml + n-Hexane 3ml + 2-Propanol 1.8ml

0.2% SDS 1ml + Et-OH 1ml + n-Hexane 2ml
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Ethyl acetate

Methanol

Acetonitrile
0.1M Tris-HCI1

=S4 1.2 ml/ min

HPLC Grade Z 1l A=

SHIMADZU LC-20A Prominence

Coenzyme Q9 and Q10 standard
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CoQ Table

FW weight (2) CoQ10(ng)! gFW CoQ9(ng)/gFW

Asterias amurensis A 3.7400 646.6021 178.8208
B 4.6400 1159172 29180

C 89100 1178442 2.7166

Jellyfish A 43250 25.4324 14.5558
B 57880 38853 6.6201

C 55700 0.1384 15.7333

ol =7 oo 5.7790 6.0097 2224138
e 45800 35153 42315.8006

njj Hof 3.0000 27.0000 444.6635

Ol M| Z- /- (Microalge) CW1s 0.8980 39532 28.0678
D CCAr 1918 15140 1624104 080.8440

Chaetoceros 1.8980 23.2376 17480873

e
o| M| =F(Microalgae)
0B 73
Chaetoceros
23 2376
2989.8440
D.Salina
162.4104
28.0678
CWwWi1i5
3.9532
100 200 300 400 1300 1800

O CoQ10 ng/g-fw B CoQ9 ng/g-fw |
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Summary
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Future direction
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