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Solvent extracts of 7heobroma cacao L. (TCL) were investigated for anti-oxidative and anti-inflammatory
effects in order to consider TCL as a functional ingredient for cosmetic products. TCL(A) extract was
fractioned according to polarity with CHCl; EtOAc, n-BuOH, and water. Following TCL(A) fractiona-
tion, the electron-donating ability of the n-BuOH and EtOAc solvent fractions (each 100 pg/ml) was
about 76.2% and 53.9%, respectively. The superoxide anion radical inhibitory effect of the n-BuOH and
EtOAc solvent fractions (each 50 pg/ml) was about 76.09% and 51.4%, respectlvely Results of lipid
oxidation showed that Fe’" had a greater chelating effect than Cu’". The Fe’" chelating effect of the
EtOAc solvent fraction (50 ug/ml) was about 64%. Hyaluronidase inhibition related to the anti-in-
flammatory effect was 53.0% with EtOAc at 100 ng/ml, while the lipoxygenase inhibitory effect was
about 51.32% at 10 ug/ml. The anti-inflammatory activity in the EtOAc fraction inhibited the gen-
eration of nitric oxide. Results also showed that iNOS protein expression increased in RAW264.7 cells.
In contrast, at 100 pg/ml EtOAc, iNOS and COX-2 protein expression significantly decreased in

LPS-stimulated RAW 264.7 cells.

Key words : Anti-oxidative, anti-inflammatory, iNOS, COX-2, Theobroma cacao L.
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45~58%9] A7} Slth. o] Sl & 165%9] starch, 15% 9] pro-
tein, phenolic acid, anthocianin, leucoanthocianin, purin,
tannin, theobromin § t4¢ A& S0 dF50] J+= AL
Z 48A itk =3 e IR edE A F=
23 ARo] HAh} ofelo] wa) o Bo Fi5lo) gow,
A7kool Giel BRI ofpledte 3ol W ES, §9
AL, s LS s Aoz defA AT 21,30]

B QA Aled B BRe BA6T, 80
2osel 3 0 99T BAE A5 WANIE 24
249 H5Re PEFLL B,

T

W=

B Agd A3 719} (Theobroma cacao L) & 714t 7}
7125 (F)FH AFAEFAAM ARHL = ¢EE £
OF Y A7 Rk APARE ARG

70% OHAIES 7hste] oM 15Uzt
33 F&3 E}% filter paper (Whatman No. 2)2 & 37}5}% 1
z 3] o E FEES AT 9 0}
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ZAA}F o 5 (electron donating ability, EDA)2 Blois2] '
B& #¥stod ZAsAT 4 A58 2 mle] 0.2 mM9
1,1-diphenyl-2-picrylhydrazyl (DPPH) 1 ml ¥ wwket
3087 WA o 517 nmoll A ¥R E=E SR A
o5 e NREAs AT FAATS FAE 2482
SR

AAE A5 (%)=(1-

Superoxide anion radical &7 &4

Superoxide anion radical 42715 nitroblue tetrazolium
(NBT) Slol o 2438t tH12]. 2 A58 01 ml%t
0.1 M potassium phosphate buffer (pH 7.5) 0.6 ml°]l xanthine
(04 mM)Z NBT (024 mM)< =21 7189 1 mlE 73l
xanthine oxidase (0.049 U/ml) 1 mlE 7}3}4] 37°Cell A 20%
7+ ¥kSA17]1 31 N HA 1 mlE 7}t 8h3-8 28 4)7] T,

HE- A Foll AAJE superoxide anion radical®] %S 560 nm

A&7 superoxide anion
radical 479 %
A& (%)= LI )x100
F37H29] superoxide anion

radical A4 %

XM Axls SHES /6t fish ol emulsion ZA|
A Al Aol ARE-she

o HEoH, vlg] pH 652 HA3 0.1 M maleic acid buf-

fer 8 mlE ¥ s 0.05 ml -?ri}xﬂ 1 tween-20 0.05 mI%}

0.25 ml9] fish oilS ¥ 1587 wHkelth ©] & KOH 2

oil emulsion& A¥ 24
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S 231 150 mZHA] AAGFE 718 3 whlkslAA 2 N HAO=
pH 657} H &2 ZAste] AH-31¢h

Fe”, CuPel &7lof| w2 X|gt Atnj AXE =X

A8l 227191 Fe', Cu”e] H7kel mE A s A=

Z7-& Buege®} Aust®] WH[4]el wheh S48k A v x
AE oil emulsion 05 mI$t A& 0.1 ml @ 50 ppm¢] Fe**
EE Cu” o]eg 01 mZh Z3HE EFE] AP AP
< 37TCoA 1A &< BESAIZ] & 2 ml9] trichloracetic
acid (TCA) / 2-thiobarbituric acid (TBA) A 2F-& 713}l thA|
3 3 Be BollA 1587 £2 o 5,000 rpmell A 1087F
QAR A FEAS A% 531 nmol A STk Fe”,
Cu™'e] H7tol e A As) JAzE AJggde] Frian
7MY $3E AAEE YeESith

A& (%)=(1- .

Hyaluronidase Aall&d =&

Hyaluronidase (HAase) #3127 572 sodium-hyalur-
onic acid (HA)Z#H #/4JH N-acetylglucosamines glucox-
azoline FEAZ MPFAIZl ¥ pdimethylaminobenzalde-
hyde (DMAB)Z I8 A FAEE 43t a4 S
£} A9 TH10]. 0.1 M acetate buffer (pH 3.5)9l =<1 HAase
(7900 U/ml) 0.05 mlo} A/ 589 01 mlE EFste] 37Tl A
2027 B e o 125 mM CaCl, 0.1 mlE 78t &%
E A 2087 wikst . 71224 0.1 M acetate buffer
(pH 35)°l =<1 HA (12 mg/ml)E 3 7}8le] ThA] 40871 o)
%3ted 04 N potassiumtetraborate 0.1 ml 2 0.4 N NaOH
NS 01 ml WS ERZ 78k 38 F3F FEFA
7HEE & S8 YAAMZT W AR i g DA R
DMAB A]¢F 3 ml& 7}3te] 37T oA 20871 vl kst o8 585
nmol| M FFEE ZAst] AfEAS A=

2 = o] T
Aala )= =TT FRE )

L|poxygenase 7HoH% o &3
%78% Tappel %[28]9] A R}

2 mlPJr ]L%O—‘.‘ 0.02 ml% *‘7}0}_1~ l1poxygenase (500
U/ml) 0.03 mlE 7}3ke] 18Tl A 527k v ¥at o2 110
M linolenic acid 0.05 mlE H7}38le] 2087 vh-3-A| A 254
nmel A S48t

ANEH7NES] F3E
TR F3E=

A3 & (%)=(1- )x100
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Nitric oxide XsHetd =&

Nitric oxide (NO) 742 cell®] supernatantol] 4] €] nitric
oxide (NO)Y] #& nitrite and nitrate 24 Z4-& 3 TH11].
Nitritell D)3t nitrateZ ¥ T AT FE griess re-
agent (Sigma, USA)E Al-& 0} 227, 6 well plated] 2x10°7}
9] cellZ confluence”} 80% % W, PBSE 2¥ washingdt $-of

g WAE AFE3ed 12A417F o] wlkAZl ol lip-
opolysaccharlde (LPS) 10 ug/ml< controli< Wl E& well
of o gojA A=A 223t Fol AEE FEEE A}
o A3tk NO A &2 24412t $-9l| supernatants Ko}
griess reagentZ 107t HPO A7l Foll 540 nmol| A FFE=Z
S7gstsith. Leswt 17kt 2ol M A48 NO9J 4= 100% 2
sto] A7t H7He Aol S4E $REE et 75
Ak

o o NERVNY §3=
Nitric oxide (%)=(1- BT BHE )x100
MTT assayof 2/st Mz MEE £H

AE Y28 =4 Carmichael 52 IH[7]9 wet =4
3t} A2 macrophage (Raw 264.7) cellS 96 well plate
o] 5x10° cells/wello] H7A 02 ml &F3}e] 37°C, 5% CO,
incubatorol| A 24A1 7t Bl &FSE &, 3wl A] 018 ml o] A&
£ 5L ¥=E Zx‘“"}cq 0.02 ml X47]':l' EHZELS /\]E_.ﬂ-
TFY FEH WAE Hrlste] Y 2102 wj sk
o719 25 mg/ml FEZ AZg MIT &9 002 mlE H7}3f
o 323k HH“%P T A A A 7 welld DMSO 0.1
mlE 7}8fe] AL 3087 vHs A7l H ELISA reader2

Western blot2 St iINOS, COX-2 LHHAIo| His =X
A% #d Tl wdS S48 915t Raw 2647 A X
£ 10% FBS contained DMEM 2.2 3] A3}e] 1 ml% 5x10*7}
T 3 % 100 mm dishol]l €3l 37C, 5% CO, incubatord]]
A 24X 7HS W gs T 2 b dishE PBSE 23] A3 sta
serum excluded DMEM-S ¥ $ 4 Al89} LPS (1 ul/ml)
S A2 AP st 108, 16A17H s FsHATh 1Y F cold
PBSZ 23] &g & 3l )= cell lysis bufferE ¥l scra-
perZ Ho 2o.3 0|5 100T o 583 T3tk 43 ¥ 4T
A Bt on, AL Ao 37CoA Fof dhild Ak g
W79 % o] &3stHth @M A L bradfordH S F3he] F3F
3909, 20 pge] AES 10% SDS-polyacrylamide gelll 100
VE A7 &3t 7195 st dste #99 gels Zet

3217t 9t PVDF membrane®. 2 %71 & PBSTZ 23] A& 3}
31 blocking buffere] Fo] F-&ol A 1A17F &<t v sttt
a u}—% TBSTZ 10:27+ 334 4|2 th primary antibody

2 9% ¥ A9l iNOS (BD Bionsiencel:1,000), COX-2
(Caymanl:l,OOO)Q} house keeping gene$l GAPDH
(santacruz1:1,000)7} ¥ == 3% skimmed milk in TBSTZ 3]
Aot membranest $HA AF2oA 4~5A3F i FtAT
Membranes PBSTZ 107 334 A3 § HRP-con-
jugated secondary antibody (santacruzl)< 1:1,0002.2 3|4
5l membrane® A AFLo A 5087t v sl th o] =
TBSTZ 10+27t 33] A% g+ $ ECL western blotting detection
reagentsE #23}o] A A E luminescenceE X-ray filmell 7

B3 Felarch

bl 2229 & Zalus &8 &4 4
172 9] S BIE4 EAsle F ZodE dHFS
tannic acldE 7]% AR 3o 771e BEEE9 ZadE ¢

2.08
& 19.542.02 mg TAE/goi UrE}‘*E} ﬁol o golAElo]E
29 29 ko] 714 A UEhdth o]E Lee 52019
Wik A= ‘54 T s e EAT A9, A
o] Z2)¥|= 2k MeOH, EtOH, acetone, water 329
7z}

GAE/gOlfﬂ, KWOIl 0[19]’] }\‘_}7:] H];I' %%‘)ﬂ}‘i A,
EtOH, CHCl%, EtOAcZ BuOHZ%, aqueousZ oA z+Z
1.5+0.19, 2.3+0.17, 2.3+0.22, 5.1+0.21, 3.0£0.22, 0.6£0.09 mg
TAE/g®] £8|9= o] Uete Rt 3t o] 4
o} vws] & o 77t 43 ZEd o] dRES
gl 4 Uit

A7} Fig. 19 2

Table 1. The contents of total polyphenols of solvent fractions
from 7heobroma cacao L.

Contents of polyphenols

Solvent for extraction (mg TAE/ g)l)

CHCl; layer 9.30£1.01”
EtOAc layer 38.8+2.08
n-BuOH layer 23.3£141

H20 layer 19.5+2.02

UTAE standards for tannic acid equivalents
Results are mean+S.D of triplicate data.
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Fig. 1. Electron donating ability of solvent fractioning an extracts
from 7Theobroma cacao L. C: Chloroform layer of acetone
extracted 7. cacao L., E: Ethyl acetate layer of acetone ex-
tracted 7. cacaoL., B: Butanol layer of acetone extracted
T’ cacao L., W: Water layer of acetone extracted 7. cacao
L., V: vitamin C. Results are meanstS.D. of triplicate
data.

o] L}E}ﬂ%“ﬂr 100 pg/miolA o LolyHo|E FEEo]
76.2%, e B8 E0] 539%, & BIEo] 424%S e
o, 272 VitCIME 795%9 B35S Uehy
At 4 RYEEY ICoakd ol EolAEo]E &L 5819
ug/ml, & 5L 28439 ug/ml, ¥ +ZE-L 290.13
ng/mlZ ZAFH A 53] oA Ho|E F3 &

mlol 4] 90% olde] 48 YehfidleH, 2eer & £3
59 7% 500 pg/mlol A 50% o]de] A4S el &
St HE BYEA BT St et &) St
F A}k o]= Kim 5[18]9] #iake] HAAF
A HEE FEE9 [Coe 358 ng/mle] Adls
, ol
A]

0 _&
off ook

g, 95 FEA ICHe 42t 472 ug/ml 57.8 ng/ml
&% JeERRTE =3 Choi 5919 o+ %%%oﬂﬂ
9] AH3 F WEe FE2EY AAFHFTE 1,000 p
g/mle] FEellA 747} 883%9] E7E R MJ%, 9¢ ol
7 A5 FEEY AAFATE 1,000 pg/mle) 5=
b7k 60.6% 9] A5 YERAIT S Lee 5[22]9] %
T3 Aatst @AM NEELT, HBBE, HFETl
90.4%, 90.2%, 90.3% ] 311%&1*01 e on, Im 5
[13]9] @713l A 10, 20, 40, 60% ol &+g B3 &9 [Cs0] 7}
7} 81,534 pg/ml, 1.748 pg/ml, 11.487 ng/ml, 21.960 pg/mle]
AAF oS Uer gl

=
N

71712 E&IE9| superoxide anion radical 25 &2l
7}7hL. 8% 9] superoxide anion radical &7%-& Fig.

29} 2o JERIST. 72 24

E 9] superoxide anion radical
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Fig. 2. Superoxide anion radical scavenging activity of solvent
fractioning an extracts from 7heobroma cacao L. C:
Chloroform layer of acetone extracted 7. cacao L., E: Ethyl
acetate layer of acetone extracted 7. cacao L., B: Butanol
layer of acetone extracted 7. cacao L., W: Water layer of
acetone extracted 7. cacao L., V: vitamin C. Results are
means*S.D. of triplicate data.

S 22

33

g 23 E0] 1,000 pg/mlol A 53.9%2] 2

L oA EO|E & Eo] 50 ug/mlelA
7609%, Rehs B8 50| 50 ng/mlol A 514%, & 5320
100 pg/mlol A 55.7%E UERU e, tj2=Ql VitCollA =
500 ug/mlol A 787%) 271%5& YEbIY. 24 29259
[Coite SRR I E0] 72636 ug/ml, JeolAH o] E B &
2 217 pg/ml, FEE Y52 368 ug/ml, E £YE2 791
ug/mlZ ZAHH 7S BYE F oA o] E 28
Bo] 7V A 2ATE UEIT B8 BEE9 v F
7holl whe} EA4o] F71EE AT 4 iAo, oA
°|E £3 %«l 3% 500 ug/mloll A 90%] &4<, Fehe &
359 739 500 pug/miol A 80% ) AL, & HIYE] H5
500 ug/mlell A1 80% <] &4 UERl o] 500 ng/mlel A 7+
g4 S 22 39T 4 31921, superoxide anion
radical 274%9 A% WEL£Q Vit.C Bt} dAo] S¢S

o + 99

2

lo olr

A

a, o
o

Pl BEEE9 F&¥, Cu”9 Ao WE XA of
Hs ol

=

2-thiobarbuturic acid reactive substance (TBARS)= &3
3 Agate] Ak Abgkshe 3y T A4S 27 AHEQ)
malonaldehyde (MA)7} 311, o] E& W34S 7HA]
2 9tk ©]# 3 malonaldehyde (MA)+= 2-thiobarbuturic
acid (TBA)A <+ k3-8l ¥ E-o|r, 531 nmoll A &%
= vhEth A A LH°ﬂ/ﬂ A Zete] ERste A
A g FAES el A AR A9 Adtste] 3
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29 93} alcoholsF, alde-
XA WellAq DNAE ’\*U\]
S suEy)w ahH, A E0 wilot #Eo] = A
A A ATHI0]. olH g Aatel o] oA s = 3‘5}
93l 281ERAQ Fe™, Cu®* o] 237} W2 7719 B
£ At AA5E ST A7 Fg. 3, 49 Zo] YERY
At Fe?'E H7}8 Fo|AE vitamin CY 7<% 50 ug/mlol
A 57%<] Aol Yehd ¥HE, o dolA g o] EFE 50 ug/
mlol| A 64%9] A= WEFH O] vitamin CET = 39S
et i, S2EZXE, oA HE, R e B85 &
% 100 ug/mlolA 50% ol 42l Ashio] o=tk Cu's
o)
7

o iy
3

_@;
i3

_4

A7k Tl A vitamin C2 79 1,000 pg/mlell A 52%
AeS Yehd vk, ddolAgolE BYE & B E9]
1,000 pg/miell A 60%2] A 355 EFHA ICx o2
Fe*'E H713 Tol e ZERIE, ddoiEolE, Rug,
E BIE9Y ICo#e 42 99.78 ug/ml, 27.59 ug/ml, 68.13
ug/ml, 647.84 pg/mlZ YEFRLIL, vitamin C9J 1Cs7k-2 28.02
pg/mle.2 yehgon], Cu™g 4713 FAAE oA
OlE #3859 ICs#2 8333 ng/mlo.2 Ve WA, vita-
min C& 7525 pg/mlZ VERTh A d o2 Cu® B} Fe*
A7l Ak qAlso] o 55 s on, 59 o
oA B o] E B3 E9] Fe™* o] & H7lo] wE Awata) oA
o] g ge9ds I AUk
P2 E&l29| hyaluronidase X{5{&tA stol
8] o} E4H(hyaluronic acid, HA)2 A2 <] A|E €] 7]

100

®
>

(=)
=}

S
>

Inhibition rate (%)

[
>

5 10 50 100 500 1000

Concentration (4g/m)

Fig. 3. Fe** ion on lipid oxidation in oil emulsion of solvent
fractioning an extracts from 7heobroma cacao L. C:
Chloroform layer of acetone extracted 7. cacao L., E:
Ethyl acetate layer of acetone extracted 7. cacao L., B:
Butanol layer of acetone extracted 7. cacao L., W: Water
layer of acetone extracted 7. cacao L., V: vitamin C.
Results are means*S.D. of triplicate data.

Aol A= ‘ﬂrr)'zﬂ‘)]”% g o] A}, 1A HA®
AT 2GS At G 2Aste A48
3l glom, hyaluromdaseL I82 HAS B35t A&
HAE WEse aao|tH4] AEA HAE Friels B89
£ 934 4% FAAA 12 LdhEn. wA gA
% AZA Y A+ A hyaluronidase ?ﬂ A AN Fash

AT EFo|tH14]. 3] o}EA 9B 54 59 AT
A hyaluronidase As|Al= #4S 1 3tk 7171 £9&
o] HAS E35l= HAaseE AT 4 A Lolruzt
g sl &2 As) EdE ZAsto Fig 59 2o

et 7171 S22 X E B8 E9 49 500 ng/mlel
A 61.37%, Aol EHE EFE H 500 ug/mlolA
54.54%, F-eHE £3159] 7% 100 pg/mlol A 53.04%, & &
31 &9] 7% 500 pg/mlol A 56.86%2] As| E27} e

ICso%k-2 Z+7F 28143 pg/ml, 28046 pg/ml, 86.0 ug/ml, 270.73
ng/mleZ YEpth tj27<l vitamin C¢ 7% 1,000 ug/
mlell A 1972%9]  Asiso]l UEhEd. E3 EIE
hyaluronidase #3j&4 9] % 100 ug/mle] S=7HA % 5
7bebe A3 Holtrt 1 o]F9] FriXe FEES A9
B Ui BN 249 WelE 39 4 2. o
& ¥E7 F184E 520 BEF $HRY Ao] HojA]
YT A7 BN 3T G2 ZY3] oJeslon,
olF ALE B vAUS BN BT T5E dAso}
& Aoz Agdt B =23 Hlagt 43 Bu 5519 el
A 22 6719 'd 815HE 1Csoakell Al eckol (36.1 ng/ml),
eckstolonol (77.9 pg/ml), triphlorethol (28.9 ng/ml), dieckol

100
HC HE NV
LB BW
_ 80
S
2
= 60
™
=
S
= 40
2
=
—
20
0
5 10 50 100 500 1000
Concentration (48/M)

Fig. 4. Cu”" ion on lipid oxidation in oil emulsion of solvent
fractioning an extracts from 7heobroma cacao L. C:
Chloroform layer of acetone extracted 7. cacao L., E:
Ethyl acetate layer of acetone extracted 7. cacao L., B:
Butanol layer of acetone extracted 7. cacaoL., W: Water
layer of acetone extracted 7. cacao L., V: vitamin C.
Results are means*S.D. of triplicate data.
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Fig. 5. Hyaluronidase inhibition rate of solvent fractioning an
extracts from 7heobroma cacao L. C: Chloroform layer of
acetone extracted 7. cacao L., E: Ethyl acetate layer of
acetone extracted 7. cacao L., B: Butanol layer of acetone
extracted 7. cacao L., W: Water layer of acetone extracted
T’ cacao L., V: vitamin. Results are means*S.D. of tripli-
cate data.

(14.9 pg/ml), phlorofucofuroeckol A (63.3 ug/ml), ursolic
acid (123 ng/ml)& Jehf 1L, Cha 5[8]9) HFE 85
Z "ot H o) E £8E 9] ICxgke] 911 pg/mlS HlaL Al
T aHE Hetd S FAstith

72 E&29| lipoxygenase X{sH&tA &0l

71712 ¥-8 &9 lipoxygenase A31&4 23S linolenic
acidE 7]d& 3} soybean lipoxygenaseo |& Z4k3} uk
%E ZAME 23} Fig. 63 2o] Uetgth 222X F £9E
o] 7% 100 pg/ml9] F=IA 80% o]’d9] A &S eR
o, ddotAg ol E =2 4 100 pg/mlell A 90%
o] A EAS et o= EHZ$°] 7}'51]7]«] 100
ng/mle] XA 75%9] A& v
oeotAlEl o] E £8 &9 &40 -?‘—}FQ% gelg 4 AAth
3 B2 wrt SUMEEE d4o] St
YERH At E3 lipoxygenaseE 50% A 3l 3l= &

o,

m fr 4
o
ot

oo ot me wlo

435 A3} odolAHo|E EAQ 91 pg/ml, FEZE

BEEL2 309 ug/ml, FEHE FYEL 5543 ug/ml, E £32
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Fig. 6. Lipoxygenase inhibition rate of solvent fractioning an
extracts from 7heobroma cacao L. C: Chloroform layer of
acetone extracted 7. cacao L., E: Ethyl acetate layer of
acetone extracted 7. cacao L., B: Butanol layer of acetone
extracted 7. cacao L., W: Water layer of acetone extracted
T. cacao L., CTC: Catechin, Results are means*S.D. of
triplicate data.
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Fig. 7. Optical of cell concentration on macrophage cell (RAW
264.7). C: Chloroform layer of acetone extracted 7. cacao
L., E: Ethyl acetate layer of acetone extracted 7. cacao
L., B: Butanol layer of acetone extracted 7. cacao L., W:
Water layer of acetone extracted 7. cacaoL., V: vitamin,
Results are means*S.D. of triplicate data.

120
- Ec NE
¢ OB Ww
< 100
)
-
g
= 80
S
°
= 60
=]
o
=
2 40
)
=
1
=
V4

0 LPS LPS+10 LPS+100 LPS+1000

Concentration (4g/me)

Fig. 8. Effects of solvent fractioning an extracts from 7heobrorm
cacao L. on the production of nitric oxide in macrophage
cell (RAW 264.7). C: Chloroform layer of acetone ex-
tracted 7. cacao L., E: Ethyl acetate layer of acetone ex-
tracted 7. cacao L., B: Butanol layer of acetone extracted
T. cacao L., W: Water layer of acetone extracted 7. cacao
L., Results are means*S.D. of triplicate data.
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Fig. 9. iNOS protein expression rate of EtOAC layer isolated
from Theobroma cacao L. 70% acetone extract on macro-
phage cell (Raw264.7). A is representative lanes from
western blots, it be showed induction of iNOS in RAW
264.7. B is density values of band from normal, it is ef-
fects of 7. cacao L. EtOAc layer on iNOS protein ex-
pression in RAW 264.7 cell.
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Fig. 10. COX-2 protein expression rate of EtOAC layer isolated
from Theobroma cacao L. 70% acetone extract on macro-
phage cell (Raw264.7). A is representative lanes from
western blots, it be showed induction of COX-2 in RAW
264.7. B is density values of band from normal, it is
effects of 7. cacao L. EtOAc layer on COX-2 protein ex-
pression in RAW 264.7 cell.
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