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SUMMARY
(G2 9FT)
I. Subject

Characterization of Mud (Sandbar) as a Functional Cosmetics

[I.Purpose and Need of Research

0 The rapid growth of cosmetic material, much of material is from the natural

medicine plants. So, we beak fresh ground and find a new target in the sea .

0 Mud is widely known as an effective agent for skin care and already used
in the cosmetic industry. However, the biologically active materials in mud
have not yet been fully determined and mechanism of mud action on skin
cell is unclear.

0 This study is isolated the Humic substances and crude water extract from

the mud and its effects on skin.

0 This Work has to be performed to separate and identify the biologically

active materials in mud for scientific evidence.



III. Research Contents and Scopes

Contents Research Contents Research Areas
- Confirmed of bioactive | - Isolation of HA from the mud.
material from mud. - Solvent extraction from the mud.
- Confirmed of direct Effects the
- Confirmed of melanogenesis.

pigmentation mechanism. | - Confirmed of indirect Effects the

melanogenesis.
First - Confirmed of other - Test of water retention capacity.
year mechanism on skin. - Test of anti-inflammation.
- Using of skin cell line.
- Research of safety. (B16F10, HaCaT)

- Confirmed of MTT assay
- Transfer the technology of extract

method from mud

- Application of cosmetic products

- Application of cosmetic

material

IV.Research Results

o Isolation of humic acid and crude water extract from the mud

0 Mud contained a humic acid that has more water retention capacity than
yellow ocher of Korea.

0 Extract material effects on the regulation of melanocyte dendrite

0 Mud extract effects on the relaxation of inflammation



V.Plan of the research result and application

Cosmetic material parts are depending on the importation. So, many
companies need development of material and scientific evidence. So, this
study is using the mud in western sea of Korea and found biologically active
materials in mud and researching mechanism of mud action on skin cell. After
this researching, mud is using in various cosmetic products. And mud
material will be increasing the exportation on the cosmetic material part. Also,

mud festival, mud sightseeing and mud culture are created the economical
import.
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o I IAFAAY AAHEE ‘9o oF 324, 2000 429, 200509 E 8
Z4, 201089 17299 #2& FHFY $uet A4adolA 2R8= HIF

T Zbs= =AY

e A9

o Z71.8-(%
7E 1996 | 2000 | 2005 | 2010 | /8B E S7HE(%)
‘96-2005 | 2005-2010
RFEFNA | 27 39 76 170 202 24.7

0 7I%5/d5pdF(Cosmeceutical)> AAY o2 T8 & e AdOFH T &
aFAtolell EASt FEA B Aol FE AFo= UntEAES Hwst
AHA ol9le] He R AIrp A2 AFLE AF HIFo] vhd 8%old Fa
37 B4
(A2 &*]: Cosmeceutical Trends
Technology Catalysts International Corporation)

& Technologies, 2’Nd Ed, 1997,

d
= 2000 2003 2006 2009 2012
i
g3} 60 85 280 300 450
u) ) 50 85 250 260 400
219 A 50 70 100 200 350
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1. H= =3

4 o
FHEE BEAY RS WA AdoA QA o] AGL HA BHA
A AFBI e A Hmud)AFe] 98 AFH FHoE ARt &9l AF
Ha o] AW F HE] A FHolE XYY

1} 2o
AN 150em Wizt AHAM AR, ol AdNA ke Re F2 A F
T AFAEEEC) HA S0 B9 AL Hr 83 Holgle AFY 9
EA037F 150emAH A M 0] Fo)PE Hata F|Mae) vl=g AU

2 A8 & e 3588 2
7}. Humic acid¢] 82] 2 B4

Mud A 8% A% F 247142 AA humic acid £ 340 AHL514 S o] L
humic acid, fulvic acid 18] 3 huminz} £ 2] pHojl o}l k2] 7FA)e &3)4dd) 9
3 g0l ¢4 H= Yol & Lipid AR B2j5t7) 918 mud A 20 g
CHs(1/MeOH(3:Lv/v) £ &ujol] Wof overnightd}i 0.1 No} HCLS- o] g3t 4)H
1A ® ¥ humin 453 G714 £ 48} 5= humic adid, fulvic adde] 28} $)
3l 0.IN2] NaOHE 1L 743} NoE 7}8% A3el] overnightih3-A17). o) sHA o) A] 7143
-9} o] -8-8) =] humic acid, fulvic acid¢} 13 2] %8 humicB A WA 3 45
A7} JAEL Bele 3 590G 02m filterS 0] 83} filtration $-3)314 8- o 3}
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AL A5 de) BHeEoje mudd e S-S deuis #3082 F1EL. B
23 45 A0 6 NHAE v]#7tete] pH1x) 0 02 243 3 overnights}A] 5@ W
2 pHol|A §3]=]A] ¢+ humic acid7} vle}ol] 7}t Al E. vigol 7}k humic

2y0

acid¥-#-5 centrifuged ]88} w2] ¥ 143 3} £T 38 ) humic addE BAIE

1} F2O # MeOHS o] 83 32 % 55

=

AT A FS J2IE ol&s @A Az A F I AHE AA
powder’Je]¢] sampled FH|g. FH)E sample powderE 1 g/3 mle] Hl&=2
HO$} &35 3 overnight3lo] extractioni}4-2 AZ. HOd| Zop}e EdL

oA mudAdst 2elst] A9 filrationd g AD F AojW AFAE T
T 83 EAE LIS 1% FAT S ool WeOHS ol
F 32 2 BIAYE SARLS:

th. H20E ©]&3F aude extracti 9] f71E52A)A.

2 o8¢ AW F Y BAL #2390 53 3 ofn 4
2] golr 7] 93t550°Ce] muffle furanceE sample]e] 7]
T2} muffle furances] sample® 21 1217} BH|FH F71E
°V\58 2T dago] glojAle dElE ol&3ds. AEE B
3+ 3- desicatec) A 1A17F AZ BHgh
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3. Al 2 AEHY

7). B16F10 (Mouse meanoma cell line)

FE¢ 240] AHF 2= melanin WA FIFS FEA Yoy 8le] Wapd
A AAEF APE £3817] ¢ Bl6FI0 (Mouse meanoma cell line)& o]-&
s Kel e DMEM¢]| 10 % fetal bovine serum(v/v), 1%
penicillin-streptomycin(v/v) ¥iAE o]-& AE wlF 1L 5 % COy 37 TollA
¥k

19



1. HaCaT (Human Keratinocyte cell line)

melnosome transfer o FE& Fof 71HFQ viYd] E3E F= PCRE A%
71 $18l HaCaT (Human Keratinocyte cell line) AMEE AM2-3}511, RPMI1640
o] 10 % fetal bovine serum(v/v), 1 % penicillin-streptomycin(v/v) Bl & o]&
S A v 212 5 % COy 37 TollA] njedsh

4. Axul =g
7). webd PAANEH (Melanin assay)

B16F10 melanoma celle 8 x 10%¢] 52 6well plated]] EF3le] 14X F<t
Hek gdES AA T HOE o§d ¥ F qude F5ES 50 ppm, 100
ppm, 200 ppme] FEZ wjA|o] Yol 5 % QO 37 T FAOZ 48AIZ W%
o] ujgFAE AA, PBSE 23] AH F trypsinEDTAZ Hzlet] AE pelletd
35, 35§ pellet 1500 rpmofl A} 5E3F AAEEE & F AFAE AAT ¢
o pelletel] 10 % DMSO7} 348 NaOHE 200 p2e % 80 T F&ze|A 14]
ZFe-S AlA AEWS depds 3L o]F 200 wE %-well plated] %73
ELISA reader® 405 nmibdollM FFEE FAst] dehd &S S o9
positive control2 w0l e EFAE &2 Arbutin 200 ppmE ©]&3}H

[e)

=

1. PGE2¢) thigt A &3} (PGE2 asay)

HaCaT A¥E 30 x 10° cell/ well®] FEZ 6-well plates] BF5a] 24X)7 v}
@ ¥ PBSZ 28] AHSGE AAF PBSE BolE ¥ UVBE 30 nj/ an’e) ¥
=2 Ao £ F HOE o143 A¥ F caude F2E 100 ppm 200 ppm?] F%=
2 1 %9 FBSY] wjA|o] o] 24A]7F vl olnf positive control2 PGE22] A
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AR 41 IndomethacineS AME-3IG3 5. PGR2S) 'H@%E widd Asds
o]&35la] competitive binding technique®] UzlE ©]83}9] goat anti-mouse
polyclonal Ab7} F®EFQ= 96-well plates] HE wjdujz] 100 ws} PGE2
conjugate, PGE2 Ab&9& Z}7} 50 ¥ Hols F 2X)7H5<h shakingsl 420
A Wkg ¥hE- & 7} well® washing bufferg o]83}e] 33] A3 § substrate
solutiong 200 ¥ ¥ T 3087 ket vk E=XE 93k 2 N sulfuric
acidZ 50 w¥ ol & ELISA readerE ©]&3td 450 nmgoA FPEE =
qg
5. X FA H7} (MIT assay)

BaWe w484 7@ MIT  (3-45-dimethylthiazol
-2-y1)-2,5-diphenyl-tetrazolium bromide) & 49} H}4-8-242) formazan EZAZ M3}
Al7)= AoRlE ME9] mitochondria dehydrogenase?] 58-& o83 Wi, AR
formazan®] %2 Aol M E 4ol vl gk

HaCaT A|¥9} BI6F10 H¥E %-well platec] 5 x 10° cell/ welld] 2 BF3)1
2UAZE Wik PG AA F O o]gd AW F crude F2F 50 ppm, 100
ppm, 200 ppm¢] (B16F102 100 ppm, 200 ppm) TE2 HiA]e] Yol 48 A7 v
gL 7N E g E AA, MITAIRS 78k 4XREEet 37 T As#lolel oA
¥k A]71 & MITA|2RS AJA. 100 2 DMSOZ #7138 & ELISA readerE o] 8-3}
) 540 nmIN FRES SR

6. B2 (Water retention capacity test)

DH P FZo] NaOH ¥3H2AL YA Aol £571 75 ~ 765 %2 Qs FA
He A-E o]8 UA FA sampleo] 7}A= water retention capacityE AJ7HE
2 ZA3q @9 FA B 7T vES $EEE AYsds. A NaOH 2318
A 500 ml& Alxdte] DolE FZetol HojFol A FE8 A IF Ad F
oA E2]§ humic acid, fulvic acid, huminz} 7]&e] Hdo] Qloka dHA 34
FOE AL e FEE vlu SAHES |
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A 2 A ANy A3

1. A8 Fox 28] W humic acide} H20$ MeOH o]&-3

crude extractE3Z.

A B humic acid®] 88 1 g 005 %2 05 mge & Vel H0
& 0|83 cude extractEF ] &2 1 g7 0.06 %< 0.6 mge]|1, MeOHE ©]&$
crude extractEA 9] $82 1 ¢gF 012 %2 12 mgd-S FQIgh
HOE 0|83 aude extratEZAUY {71E8S AASY] AT 4¥S 3¢ 23
Y massd 292 %9 HEZ V18] R IS Qg

2. 78 ZU9) humic acidi-a), 158 891

4 A EE5Y 7% 7Y S3E 989 #E(yellow ocher of Korea)o} A
S A% T 943 sampledS A2 &  water retention capacityE A|ZPEE 7)
£, vl Qs BS. Bl 2 7183A] %2 YE 9859} 324 mesh2 A2
FEREE AA AFZ Holde powder’deje] FES vl vlu Ade fig 1
o veht 3=

Table 1. & fig. 1 & 2= ZHAE &9 FA2<] water retention capacityg 7
et 42 A A WA 49 A A A F sampleo] 7T water
retention capacity=  AlFolA EFYS THSIATL dHAL BejEHE PFEY
A5 FESG Al Ze 47 gs 44 HUS
o2 A & ol ojud 4ol BEES JBIEA] dotry] Hgtd E3 &

£ FPAS B A7 2] oy d BEES Ve B0 A F Uld Ue
#71E% 89 humic acidz}z 47]0] Fej3igle. 2 I Eel=HolA= fulvie
acid, humin#} 7189 3E powderE ¥lx As] ByS. FEU] humic acidz}
AE Ao iRl viu APS Y AU FHEEA LA Yol FE
AAE 7ML Hla 49E FH8IAS. AT fig2 F table. 2¢] VER{SIS-

£ & Z4zte] B o) th3}o] water retention capacityE =43 A3} A FU o) &
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A Z humic acid7} 718 £ 459 E 7HTE A8 8903 =8 02 399 /4718
 fulvic acid =3 7]120] &7 3-4F Y89 FEHT £ water retention capacity
E7HE ¢ ANE- 223 02 A & U] 9] humic acid 9} fulvic acdd 5-9] #7183
water retention capacity & 7}A) 3L Q)11 o] R 58S 7EAT AL V1) S A T AlF
3t HolUe sPHF 489 FES vlws] By o O FA T BAS 185 %A o &
2 water retention capacity & A %5-9-& &41g-

W F 322 W A4 oA B3 A3

H2OE ©]-83%F crude extractE Ao thdte] mouse melanoma cell line¢l B16F10<-
0|83} melanin inhibitions] thste] HE-g F3IHYS. sampled 50, 100, 200
ppme] 52 717t e AFE fig 3 o] VERIRS. =3 MeOHES o] 83
crude extractEZo] w8l mouse melanoma cell lineQ] B16F102 ]85}
melanin inhibitiondl] t)s}e AHE 4-8). sampled 50 ppm, 100 ppme] F==E Z+
Z+ A5 A= fig 3 o) YRS
H0E ©o]&3 crude extractB & 7} w2 X3 A o] g371 glo]
positive controlZ XA3F Arbutin 200 ppmo] 24 %] AFHE&E HAd W
control?] PBSYHE XHE)& 25} A9 AR A2 50, 100, 200 ppme] F=7} 7}
217 % 8 % 8 %el RS 102 melanind el the HPHL Ashago|
= Aoz AFH MeOHE 0|83} crude extractZ2Ao] st Az} =3 Arbutine
200 ppmo] 20 %2| As)&-S Bl vzl 200 ppm, 100 ppmo] Ztzt 5 %} 3 %
o] AE&S B FFHAQ melanogenesise] e A %-e AR AFe figd
o Yehids-
U 295 o2 H09 MeOH o83 crude extract2Z& melanocyter)] ¢
melanogenesis?IAHE AASIY melanin 3 & AoJ3le 7152 Y Z2E A5H.
- agjdte AlFeA  w=do] ES o]gdle] EEsTY dFd XS Hjlet
HO crude extractEZ¢] 238 Fo] melanocytel] 9] melanogenesisd3F 1A/}
ofd 95 signals 273l melaninf}/de)) FFS vIXEA] Golr7] 93t PGR
assay & ~3J%
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4. A & FEE°] melanosome °]%d] 9IS F= PGE2 A &

7 2

M S APoJA ROE o83 A F9 cude extractEFo] AFHHo=
melanin inhibitiong 3}A] ¥ AR =] 98 A7 digld dFS HAe
A dopr7) gt} & AEE FA3IGS. UVE melanogenesis7t dold 4= A
R 3] gAIAlelx, o] <18t PGE29] Aol S7I8IAl B, 2AE =l
o)A PGE2& melanocyte?] dendriteE ZAH3= Aoz Udeld. 2 UVBo| 93
keratinocyteo) A} W&HE PGR2E &l £33 melanocyted] dendriteE A XA
melanin transferS ZHAA1 £ ¢l 288l 2 AL human keratinocyted)
UVBG12 nm)E Ajsle W&d PCE29 43} HO0E ]88 A¥ 9 crude
extractE-&o| A= S Yolu L.

AY Aste fig. 49] YeRIQS- fig 49 2#=oA BE nle}l 2o indomethacin
M= UVBRES: HolE izl uist 661 %0g )
H3te] H0E o83 A F9] aude extractEF-2 100 ppmoilA] 209 %2 A&
< 200ppmoll A 55 %] AsfE&-S Bo 2N FREAA AeS BY.

Ay A7E MR samplex]z]T2 positive controlE 2 indomethacin 1 M
F g e JAARE Bolal F& 9EAHQ AS HoldA F& FEOA
= § B2 AAEE B9 ole HOE o83 Ad £ qude extractEAo|
melanocyte] 2] mechanismo]] &S v]H 224 melanogenesisE AAZh= AR
Zrz] okotor} AAE  melanin transferoﬂ ko U]x]‘* A= 9‘]11]@-_;)\1
depigmente]] tiate] J&k d Al &
We) B4E meanin tansfrd AGHHE 80l ULOT BEES HET 5 UL,

4. 8 & F&Eo| UVBY 93 g% ¢slo) nxe 9% 39l

Fg 49| datac & £7Z0°| depigmente] 22| oA 4FgsH38-E 717 572?4%
HAE. fig. 49 ag=dA B Hiel o] indomethacin 1yME UVBERS: #Hoj&
2T Hlste 661 %9HF PGRYo] 215 HY. 19 Hlgld HOE ol &%
A F2] crude extractEZ-2 100 ppmoilA] 209 %] A 42 200 ppmo)A 55 %
o] AfES Bo2H FEAEHQ Asf&S K<Y. PGE2 (prostaglandinE2)&= &
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F TEAY HEE FA3Y 558 HE ALty 9F whge] Ay, AgHo
Z keratinocytedA] WEHE PGS €Y & Athe 2L U3k targetd)
depigment=}-8- gt oje} AF4s EAolzl 2d 5 9L ol A 71BA 3
FE Y8 BopollA R 7l5te] obd thrlse] YaE A3k Edcs) g%
2 EA2XN, FEd A F U9 E20) /A He FHL Awd 8 5 e
A57F BB AP 5383 480 o3 A FL HOE o83 aude
extractdt £2-& 3R] 3loJA] depigmente] 83} UVBY] o3 dojt A543}
g i3l Hohd a3} A58 Jeridle-

5. A8 & FEEUY 771829 9%

H0E o835 A¥ F9 crude extractZEAZ {13} melanocyte dendrite ZHQ1%}
oli FF F&AY LdE FAY 55E HE AYsY 94F w9 wAANQ
PGE7} 20155 &% & samplew|] od <lIxtel| ogk FIA] gelstr] A3t
o] sampleS #7118, £7]180] 37 T84 cudedt sampled} §718-& AAS}L T
71Tl E3E sample o] A 4 {U1EFH Frlge] 2F xIH
sample?} §7]8-& A|Aslo F7]EWo] E3E sample2 100 ppm# 200 ppmS
A2k A7 F71ET e sampleo] 22 Fxe] {718, £71% $f- sampleo] ¥
st 50 %ALY PCERYAl E7HE R Aves fig. 6o YEl. AT cell
viability 23X F27t 2852 cell viability7} 7H43e Q18 & & ¢ e
TEE Agete AES dA 3k oS A4F F34A) 50 ppmt 25 ppme] FE
2 samples AU 27 T JEFU PCGERYA| A94E5 & 5 e A=
fig7e]l el @A 8@ Rt 1ERgeE A (718, FAE T
sampled] F7[8%o] Atidos we Hoz ¢ty PCRYA a3} o =X
A VERG ZoE f54.

2 APE dopdl 7d W) FEEo) HRATS) sl Lrpaige) S4o] EA
MIT assayE& F3}] cell viabilityE £35S & AFEE A $383 melanin
assay9} PGE2 assayol] AREE BI6F103} HaCaT cell lined] thsle] AH3HL. 29
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A= fig. 8, fig 9, fig. 100] VERNLL-

AY 847 7120 4=z EAEQ] Arbutine®} Indomethacineo] Blw3}e] cell
viability7} £1E4] %+ %S HY. § HO9} MeOH o435 A & crude
extractE o] I AX] 3l F0] A §IS-S RFe= A9l AF U8
el 1ol & A5t 7HAE Vsl FR3AE oo BA Al F23H 9A
Ae QA= duprkg A AFA, A 549 EAWE vee 9849 B 4
olx F=3d A W9 EFL 7|E 487 7154 24 vlu 3¥e 1 A%
Z22] A A BAL 7IRE A 42 4T 959 Fesge W 2 59
g 4& F e Aoz /ds.

=3 {718, F7180] 2 samplert F71E% FGE sampled] tiE|HE cell
viability & 835+ A48 4% {718 7180 TFE samplesd} F71E% -
H sample?] BE FEo)A] controld] PBSS} FALGE cell viabilityE H.of sample
of FAEZ] USS B9 Ak fig 119 Yehd. §718 sampled M &7}
FOPETE cell viability7} WolAle g Hole AoE Hol 3PFE YRS 2o
Al HAME AT PGRY && E4FHA 718 AEEAC] QIe FES &&= Ao
q3jitta A,
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Mass (mg)

0.16

0.14 A

0.12 1

0.10 o

0.08 A

0.06 -

0.04 -
—e— Mud

0.02 -+ Yellow ocher of Korea
—-w— Yellow ocher of Korea (powder)

000 L T LN T

Ohr 3hr 6hr 12hr 24hr

Times

Fig. 1 Time course water uptake of mud components

27



Table.1 . Percent of water retention capacity

Sample name water retention capacity (%, mass)
Mud 1.466
yellow ocher of Korea (powder) 1479
yellow ocher of Korea 1473
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Mass (mg)

0.014 A o HA
—O— FA
0.012 1 —e— Humin
—— Yellow ocher of Korea
0.010 1
0.008 -
0.006
0.004 4
0.002
. 4
o] OOO Lv, T — 1 j‘l—— T
OHr 3Hr 6HTr 12Hr 24Hr

Times

Fig. 2 Time course retention of water retention by mud

components
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Table. 2 . Water retention by mud component

Sample name water retention capacity (%, mass)
Humic acid (HA) 21
Fulvic acid (FA) 10.75
Humin 3
yellow ocher of Korea 75
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Melanin content(%of control)

120

100 -
80
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40

20 A

Control Arbutin200ppm 50ppm 100ppm 200ppm

Fig. 3 Inhibitory effects of H2O crude extract on the

melanogenesis of cultured B16F10 melanoma cells.
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Melanin content(%of control)

120
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40

20

Control Arbutin200ppm 50ppm 100ppm

Fig. 4 Inhibitory effects of MeOH crude extract on the

melanogenesis of cultured B16F10 melanoma cells.
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Amount of PGE2 (nanogram/mtl)

[ S N
w/oUVB Control Indo 1y M 100ppm 200ppm
| uve 1

Sample (concentration, ppm)

Fig. 5 Inhibitory effects of H2O crude extract on the PGE:2 of
cultured HaCaT cells.

33



Amount of PGE2 (nanogram/mi)

i uve i

Sample (concentration, ppm)

Fig. 6 Inhibitory effects of H2O crude extract on the PGE2 of
cultured HaCaT cells. (compare with mineral and inclusion of

organic material: high concentration)
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Amount of PGE2 (nanogram/ml)

1.0

0.8

0.4

0.0

Sample (concentration, ppm)

I uvB i

Fig. 7 Inhibitory effects of H2O crude extract on the PGEx of
cultured HaCaT cells. (compare with mineral and inclusion of

organic material : Low concentration)
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Fig. 8 Cell viabilites of the B16F10 melanoma cells H2O treated

with the crude extract of mud.
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cell viability(% of control)
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Fig.
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9 Cell viabilites of the B16F10 melanoma cells MeOH

treated with the crude extract of mud.
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Sample (concentration, ppm)

Fig. 10 Cell viabilites of the HaCaT cells treated with
crude extract of mud.
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Cell viability(%of control)
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Sample (concentration, ppm)

Fig. 11 Cell viabilites of the HaCaT cells treated with H20 the
crude extract of mud. (compare with mineral and inclusion of

organic material)
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