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Development of Gel Formulation Containing Alkaloid of Cacao Extract

Sun -Young Kang*
The Faculty of Liberal Arts, Yong-In University, Yong-In 17092, Korea

Abstract - In this study, methanol (CAMe) and ethanol (CAEt) extract of Theobroma cacao L. were tested to see possibility
as natural functional cosmetic agent. Cacao extract and cacao extract loaded gel were evaluated for various properties such
as antioxidant, antimicrobial, cell viability, anti-inflammatory. Inhibition of nitric oxide production in lipopolysaccaride
(LPS) stimulated raw 264.7cells, at concentration of 0.125~1 pg/ml a dose-dependent manner. Gel formulation (3% extract)
were stable for 60day in both extract. In conclusion, gel containing extract of Theobroma cacao L. indicated strong

possibility for functional cosmetic ingredient.
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717} Theobroma cacao)+= O}l o= dSFE 5
oblel7 7t §AIA12) Sleh Aol Fu|S ol vrE L
sstoletal sh, 2E8 9] EYREO|th 717E2+= polyphenol 2]
ohgo] okl Ao H (Karim ef al, 2014) 71729 8.
phenol 313HE-2- monomers (catechin, epicatechin), epicatechin—
(43—8)—catechin (procyanidin Bl), epicatechin—(4[3—8)—
epicatechin (procyanidin B2) 5-2] dimers®} [epicatechin—(43—
8)] 2—epicatechin (procyanidin C1)3} 2+ trimmers®] F-3
£ 7 AL St} E3E, Y REo|E(alkaloid) BRMER el
(purine) Alo]| £3}= caffeine, theobromine AJH0| TH&-&]o]
k. 7PLeE 283 bl 3esl tyrosinase ATl
e sl ez 9 JRdol HUsE Bt o
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2 Ao A AL 7Pt FEES AANAR B8
stof gt A7} Sl Hol 2 Al 7HdsitHKang, et
al,, 2014), & AFol A= 717k TH-E b Eo|=A) slgt
& caffeine, theobromine 4342 Gas Chromatography (GC)
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7}7}2(Theobroma cacao Z, ) 8-& Navitas Naturals (USA)
Aol A} Al 23 A0 2 100% 4= w02 skl ARS8t
EtOH, MeOH 5 2} gll= E4 AR ARSI 71712
5280 AL B4 Aok A THORE e AAHUSAOA T
stk

e FEE AZX

717k B9 100 g2 70% EtOH (CAEL) 2} 70% MeOH (CAMe)
£ ol85to] o1 B2t AT - ofufsio] ARESIGIT, o] of
o] YJHL 3HZH=27|(RVIO0, IKA®, Germany)Z ©]8
3lo] 2% 80~90C, 3 &% 250 rpm O & 7Hotoja} =% 5

g, &4 7xsto] LUssieh

71712 &5 GC-MS &4

710 2ZEE-2 GC-MS (Shimadzu, GC MS-QP2010, Kyoto,
Japan) & 0183101 2AI51{E}. Column<> AgilentAF2] DB-5MS
(0.32mmI.d, X60m, 0,25 tm)E ARSI AL, detector= MSO|
1 ESI modeof| A 70 eVe] LR & 0|35l o TIC]
SCAN modeo]| A &0 AT H S 35~35020.2 51| 7}
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AFAHER Zof| A 714 7 =7} 733 main fragmentionS:
FHoR eoluziels ANEe] BUL Bl HuGIT
Injector temperature= 260C, detector &&=+ 280°Co|H,
carrier gas+ helium;, flow ratex= 5 ub/minS ARE-5}FIC,
Oven 2= &z 400(:01]*1 53 20l 0 7]3t & 4C/min &%
2 200C7HA] 45 171 &, 200CoA] 20C/min 422 280C

M) LEE AN 5 20 B7F S A3

itst 97t
At aikE S5k 915t XW—LO% = S8l 7+
A E-8-H 2 mlof] 0,2 mMS] DPPH 1 ml @37 wH} 3k 5 30 E-7F

A RS el agstteh 1

o) kst RAskae) B gage ek
ME}, Superox1de dismutase BAZA]L Fridovich®] 2
Hgslo] 24519 ch(Blois, 1958; Fridovich, 1975). SOD &
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B4 AALS AL Kit (Sigmall, 191605 AREsHo] 24519
T} Z SODQ] f4%8FA o] NBT (Nitroblue Tetrazolium)2] &+

AL AdfIsh= 58-S A75= photochemical NBT methodS

ARSI T HES-oHS- 50 mM carbonic buffer (pH 10,2), 0.1

mM EDTA, 0.1 mM Xanthine, 0,025 mM NBTZ &}%.2
39 AL S 450 ol 2kt

37}

EEE R Y A
o] 43513t} 100 0 (<107 CFU/ml) W& =2ka}gic},
sojsjHl a5 wiA) Slof 44X Sefpa, wle A
B|AE 22E.0 90 w0 A3 B 37C oA 24
oFs}t B AYA T A2 AFTLO] T8 2V ] gt &
skt

ZE9] g} AA

Az BJE& SA

7P7Ee. S ALY YA W Al S0 P S
7FF7] Yl Ad-5-oFAH 3 (Human fibroblast, KCLB—21947)&
Bt A3 &8Y(KCLB, Seoul, Korea)o|A] £9F Hro} MTT
assay & o]-8sto] AT, 7PLe. FE5ES 7] Gel
AEE 0.1 g/meo] BlE= AL vl vl x]of X7}sto] 37 CoflA
72 A7t -§Z5to] ARE-SISITE CCD-986SK Al2EE el
24 A7F 8oF(1X10° cell/ 96well)3t T L=NS- 2|5}t
24 A|7+ % HjjoFol-S ¥ 2] 31 Well & 20 ﬂfu MIT §-91-& 47}
o] 37°C, 5% CO2 7104 4 ATt 5 HEGAIZ] 3, ok



£ W2]37 DMSO 100 /04 Y o] formazana -2-8[3+ &, ELISA
27| (ELX 808, Biotek Instruments, Vermont, USA)S o|-&
&to 570 nmof| A 248130t

d5A3Ms F7t

Nitric Oxide (NO)9] == vfoFl 9] nitrite B =&
Griess §H-3-2 o]-8-5t0] S5t} Raw 264, 7 A| 3= DMEM
Hj R & 0]-85}0] 1}10* cells/mlE A3 5 96 well plated]] &
Z3}41 5% CO2 incubator (MCO-15AC, Sanyo, Osaka, Japan)
ol A 20 A7 A B kst Al 1 #g/mle] LPS (Lipopoly
Saccharide)2} 0,125, 0.25, 0.5, 1 mg/ml2] 7|7} &5 -3
¥l GelZ 2] 2f5te] 24 AIZF A Faaic). wigfe] Age o
2 & 59| Griess A| (1% sulfanilamide+0, 1% naphthylen
diamine dihydro—chloride, 1:1)& 7}5}0] 4204 10 714t
-$-A]7]3L, microplate reader (Model 550, Bio—Rad, Richmond,
CA, USA)E o] 83}0] 540 mmoj| 4] T =& =439t A
HjjoFol U] NOQ] 5-=+= sodium nitrite (NaNO) 2] 5= #5
Sl vlstel st

LR FEE A Gel AZ
7P7he. & TS 37181 715/ Gl Al3t K Smit

et al,, 2004). 7P} &E0| H71EA] Y= tza) 77he
ZZE2o0] H7bE A3 Gel (CAEt—Gel, CAMe—Gel)& A&
A, A3A|, pH ZAA S A7}to] 2zt A %2389 THTable 1),

72 Geld] pH 5%
pH 52 258 A7 3 Bl e slo] Gl 7o
F== T Gel= 3] 1 g2 Flolo] SFT= 15wl e 5
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71712 Gel®] A= SAY

A5 of] ARE-EH Gel2 T—bar spindleS ©]-85}0] Brookfield
HEAZ H=E SAs0I & 28e AT 7S ER A
Sh= spindle] &2]0l= A 9| A A7
o A AN 1 A1 S, £ A
= spindle®] £52} 31445 spindle D, 94 rpm & 15 % 7+
Ao 5 ¥ 2 gelel B B4 2 TLD, LT A
AEo] Sl ™S FexolA AW F 3 AZto] At ol &

torquegt& A&}

HAEEA
75’}2—1‘% e 7 G2 FE3 A CAEt 522 30%
CAMe F+Z= 36.5%2] 552 SRIsk. 7PIe ==

o] GC-MS FA AT} 7| dAE ekl Q= SR =8
AE O 2= CAEt FZ59)|A] caffeine 25,01%, theobromine
58.68%7} EH1E]9] 0 CAMe FEE0)| A caffeine 29,98%,
theobromine 51,66% AZE|ICHFig, 1), E3H |0 AES A
QJ3t CAEt =2E-0] 2ol AHE 16.31% W o| trichloroacetic
acid 0.31%, pyrrolo 0. 78%, SR HAA Q] palmitinic acid
0.91%, oleic acid 0,57%2 215} CAMe &2 E A= &

uf] AAE-L- A 251 18,64% Wof] L—tyrosine 0,38%, pyrrolo 1,11%,
EZSIR|HAA Q] palmitinic acid 0,8%, oleic acid 0,52% AJ5-
o] ZI| %I}, £3, theobromine JH-2 77EL. Kol S0 Q)
L I Zo|E B0 2 HEFE]HA] caffeine®] EITHFischer
et al, 2007). 717te, =2}, Ay 5o 345 dARo|t
(alkaloid) 22 Sl oFFoll A= S-2Al, A, o)== ALg-

sonicator® 14|17k 54t sonication A|7] & pHE S5}, o} A9 SR o 28] T HO] ARAGARE 2AAA 1)
pH B2 8ol 2 24 4 pH BAo] AL /I5An 24 S FAS o] 7o w3 2ol Aol rkn B
A £EE 95T SATIUL, 29y,
Table 1. Composition of gel formulations
Ingredient Control CAEt-Gel CAMe-Gel
Carbopol 934 (%, w/v) 2 2 2
Propylene glycol 2 2 2
Ethanol 5 5 5
Triethanolamin g.s to neutralize the gel base q.s to neutralize the gel base .s to neutralize the gel base
Water Q.S Q.S Q.S
Extract - 3 3
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(a) Chemlcal struc‘cure
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Fig. 1. GC-MS chromatogram of CAFEt (a) and CAMe (b) extract.

PArss

ARgols 5782 A At} A4fuk-go] Tojsh= At
A free radicalol] A 30J3+0 ZH free radical @] A4 &
A A=E g 4= 9t} 7R &5 free
radical 2AZS ST 2AE HY, o s AHst
$-1Cs0 410 11,34 pg/mio|™, 7710 & %
70| CAEt 2Z&Eo) A ICs0 S 43,14 pg/ml, CAMe &5
A= 1Cs0 HS 35,42 pg/mlE THEE| QI THFig, 2).
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Fig. 2. DPPH radical scavenging activity of the cocoa extract.
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SOD (Super Oxide Dismutase)2} G-ARGH 98-S 1=
A 54 &2 AlE e §7313HE-2 superoxide®] §E/JE ]
i}, webA o] SOD frARE S AU 9] superoxide S 4|73
S 2m ARk AsE Wrofskal kstelA] AvkE 7|tie 4= 9l
t} oFA] %40 2 BHT (Butylated hydroxytoluene)2] ICso
282524 pg/ml, CAELO A ICs0 ZH2 90,9 1g/ml, CAMe2] ICs0
A2 52,6 pg/ml= TEE|ICE MeOH 27404 ] -2 ghAks)
5 ABo| 225 AL 3 S 4= 99t} (Fig, 2).

1__/\E

A]

éﬁﬂi

P87t

7Phe FE=9 dudE a9 B7Ish] 91sto] paper
disctH- 0]85}0] S aureus, S epidermidis®] B|AYEo] thdt
inhibition zone«] A8 2Astct 1 43S aureusol A
CAMeE 3231100 mg/mlis oA =& A aj3he kst
7Phe 35| s A0S Bl $18k paper disc
ML 0|85} S aureus, S epidermidis®] 1| AYEo] gt
inhibition zone?] A& 43ttt 11 A1t S aureusolA]
CAMeE 2231100 mg/misEol|A] 12,411,959 =0 Aa)3t
= UeRllth, 717Ee. 2550] 30 mg/ml (3%) 371 Gel L5
A CAMe 52 20] $9.5] GeloA] (2 940 2 o] A
=l AolzhS E1E 4= USIThTable 2).

John et al, (2012)2] AtolA 7Pk T A SoEE 22
alo] Ao ZZEo|A 100 mg/mlof|A] acetone 13,11+0,42,
FYOH 10,9840,31, MeOHOJA] 10,87+0,13] oS 74x]9)
Ou), MeOH §9 253 35 20] ] & FAS Leh
S BT 4 U, Okl AL e SHHE
o] 9lo] & a3t HAARA] L7} =88 ANBR= Aoz
Trke. 250 270 vfel G B2 1012 /It 4 siek

Table 2. Antibacterial activities of cacao extract against
bacterial test organism

Staphylococcus Staphylococcus
aureus epidermidis
mg/ml CAEt CAMe CAEt CAMe
125 836+0.12  83+0.2 6.9+0.21 7.58+1.2
25 8.96+0.24  8.35+1.3  7.240.32 8.69+1.3
50 9.36+1.23 10.2+2.14  8.69+1.2 8.98+2.1
100 10.36+2.32 12.4+1.25  9.8+1.5 9.6+1.6
Gel 94512  9.87+1.5 7.541.3  8.8£l.5

Paper disc diameter: 6 mm
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Fig. 3. Effect of cacao extract loaded gel on the cell viability of
CCD-986SK cells. Data presented as means+S.D. of three
independent experiments.

Nitric Oxide assay G5 A3l B7}

Nitric Oxide (NO)+= T4 A3 ]
of BTSSP SR AL sk, Hhole]
U AIZS ] Z4 BB < A o
ARl YofAl Fagh Ags 5hx ]‘?I(Nam t al,, 2015) 2
wys)| gk
LPS= A ACkAIE A1 AEHAS §UHA7] Raw 2647
Aol A A =lo] ujol S0 2§21 NOOJ F =5 NO *9|
HE|Z Griess Ao =2 Aesict NO7F o9 E9Hys)H
NO e A MElE]| o] LPSS g 72 1R5E 7
a1 92 Furk NOWAo) Ga kg Z7tEigte . ofefer
LPSE AL A A8 QA7 A o] Bl v gick
(Choi ot al, 2015), AVBFE] 2B 3 Aol H CAMe -

7S FEEC| YPRoE JRo] FE AP Y
2 A5} CAEt—Gel T
CAMe—GelQ] 1000 ppm =%

aiekeie 9. 4347 &
14 QR8-S CAMe:

ﬁ
do -
ro
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>~ '1>

=9 %“Jih ?—% Hs Atof| 7] ‘ﬂfﬁ AOR 715743 §P§'%%E“ﬂ'
ol g} cosmeceuticalof .= g3 4~ Q1S Ao 7=}
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Fig. 4. Inhibit.ion of LPS-induced NO production by CAMe
loaded gel. Data presented as means+S.D. of three independent
experiments.

717+ Gel AB 2497t

SEERLC] pHES O Q2P 9T T Gel, 2L
S AlEoll o]/ Q1 pHi= 5.5~6, 50 HA AREEAL Ql=
oo wjRel-GAll= AL AP Gel Al FHEETE AL
A FL 0il baseE A|84 AR R Fo0] 7SR T Aoy A

o off S & IS AL 9L Qlo] R AIE ¢
o 4= Uk, PRI Gel @] 218A] -5 Wd Aol &
FFHloll Alato] FFEE A AT = Jlom W55 He
o] e Al A = Qi LR o R ol EA Bfet
= G712 o B R EA AlE AEAl e =
AE ek 717he. FaE Aol 3% o 371 ) Gel
Aol A7t Loluhe= A Wkt

3%°] CAMe —7;“%% ST Gel Aol A A=l 3 pHSHE
AR A 60 F9 pHE YA A5k 2= sty
CHFig.5a). TA ﬂﬂi U= TER Gel AlFo2 G2

Al

[e]
ZA) Gel9] A== 3,000 CPSo|H CAEt, CAMe F&& ‘Lv
GelQ] 79 CAEt 225 H7}L-S 4,500 CPSO] 1L CAMe 3=
Eo] H7He -2 4700 CPSE ERI=|SirkFig. 5b). 7]7"}2 +
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Fig. 5. Stability test of solution formulation including cacao
extract loaded gel for 60 days. (a) pH change, (b)viscosity
change.
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