ol =Fel XM= 2o M-t
of) =2| - AN MY 7|z WY
Development and industrialization of

separation technology of lipolytic
compounds from sSeaweed extracts

gt a4 Aol 22 - A U Mstsln &S EA
0lo s AN AE AT
H2F s~ MEo| Tl A[HE A 7= MY
Separation and purification of lipolytic compounds
and analysis of biochemical mechanism
Clinical research of lipolysis
Development of skin absorption technique of
lipolytic compounds

2002, 12.
FRA7AAY AN
gEA78E - Furida

=°.E,
oY
A
g
o



B

™
k)

T

a

PATR- 2 3 1A 1
7§ vl”
h B4 3
2 A 3} 714 s EIES A= T
1=} ] ]--

2002 1)
W
124 21
al

RET)
H3tal

‘O
i
N
gy

)
K-

gy

N
N

gy

o
7 J1EYciela

Bo

5
A5 7%

Y
5

o)

gy



II.

1.

ko
£
M

o] APAHE £l ZE(mRE sli4) Ze] - A At

g 7% 3.
A Fpw s

=
5 oulRt dl4 4R &, 2, 3A 7€ A
=
1T
2] 2

"
m.[)j'
e
1o
z
rl:f
=0|£
B
fo
j;_l,
-2

A+ g g
). Thorat )ZF9} solvent® AMRsl] F2% crude
extracts®} H]EF A Z2F HES A}L35l9 gel typed]
28 A u A AT T Ay APS B
gt 4 ZHE gF

(2). In vitroolA v]qt 34 FF AEEL x4 23] &3}

ﬂlﬂl

Z A2 A M| E2] Bs-adrenergic receptor agonistEA]

formulation.



V. 97 /g 23

(1).

tlgt 272 solventE o]-&3to] &3t crude

extracts® gel type2}slol Q4 A ¥ A3 nlodiTiAln}

& 30% ethanol/sea waterd& solvent® F&3t o] unt

& T M Fodet v E thde R e ¢
23 AN @ @3}, 8] AN Y] BASATL 743 302
T o2y 5 HA 2] 2% AxWo] ZHAsidrl
25 FZSEoA 23 2718] ethanol soluble A&z
1712] water soluble AFo] x|} B3] & AQl lipase?d]
Ao HAISH= Bs-adrenergic receptor?] agonist®
A8 activityE R gt}

o] d+Cir|olE 30% ethanol/sea water?} 80% ethanol/sea
vater® ZrZ} 2Z&3} crude extractsd E¥3F &, yE
T4 Z7kA2 oleyl alcoholE F7}13t & gel typed}
Stof HERlS YO E AR FF XA @ A
30.22%2] A|x|*o] A3}

g Aol 28 A

. alY, tiAmte] FEES o] &3 IFF A A& vt

slad AFe] areist.

. YA AR el Hio] mE AA g =23

I 28



SUMMARY

I. Title
Development and industrialization of separation technology

of lipolytic compounds from seaweed extracts.

II. Purpose and significance
(1). Development of separation technique of lipolytic
compounds from seaweed extracts.
(2). Identification of lipolytic effects and their
biochemical mechanism of seaweed extract compounds.
(3). Development and industrialization of topical treating

lipolytic product.

IlI. Contents of research
(1). Clinical test for lipolysis of crude extracts and
lipolytic candidate compounds extracted from the
various seaweeds using different organic solvents.
(2). Lipolytic activity test of seaweed extract compounds
as a candidate for a [s-adrenergic receptor agonist.
(3). Clinical test for lipolysis of crude extracts

supplemented with various skin absorption enhancer.



IV. Results

(1).

Gel type of crude extracts, extracted from sea tangle
and sea mustard using 30% ethanol/sea water solvent,
shown significant lipolysis effect. There were body
fat reduction about 8% and 21% after 4 week’s topical
treatment and combination topical treatment with

aerobic exercise of obesity adults respectively.

. Two ethanol soluble compounds and one water soluble

compound separated from seaweed crude extracts shown

lipolytic activity as a [33-adrenergic receptor agonist.

. Gel type of crude extracts, extracted from sea tangle

and sea mustard mixture using 30% ethanol/sea water
and 80% ethanol/sea water respectively and supplemented
with oleyl alcohol as a skin absorption enhancer,
reduced about 30.22% of body fat after one week's

topical treatment of obesity adults.

V. Utility of research results

(1).

(2).

Industralization of topical treating lipolytic
products from seaweed extracts.
Application of low-molecular alginate in tissue

engineering,
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£

ot Waixx o

w:_]—’_
Ay A griag =

glom, I ZFAIAAI} leptino] vEE-3lo]
A3l 713 wgt obF W A|A] Qkgket.

SPEL

Lo

#3l= hormone-sensitive lipase(HSL)ol £]3}

triglycerided -§2] A|9txt3} glycerol 8 7l E3st= Heog 3
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2E3 oi"4az  z"e & w:rh”  Catecholamine,
glucagon, ACTH, TSH: |8} B E &3}, insuline SU3}HA
Ay Eog RSt 18e B

Azz B zFste 2xE 7|2 A BAR Uk B

ok 3 Hx, AWERF  E3M] primary regulatord

o

catecholamineo] X8} M XEwo] E33}l= a2, B, B2, B
s-adrenergic receptor®} ZA¥S}= tTrAo|t}. azreceptor= G;-
proteinz} ®F-g3le] cyclic AMPY] 3zt A% &E3l& AAsH,
Bt o] B receptorS Gi-proteini} BFE3}o] cyclic AMPL] 3FAd
2} 2wk B E &A=y E3J|, Bsadrenergic receptord}
catecholamineo] A3l 2| &7} IA FZHol dUzx 9l
t}.® wlglr] Bsadrenergic receptor?] agonist® L3l Exj=
anti-obesity drug® @ ZFEEo] YUrl#® T Mz wAAE
protein kinase AS #AIA|I|E cyclic AMPE] regulationo]m,

Al H#] THAl= hormone-sensitive lipased] 7} 3 <l4tslo] 23t
Zdotl. mlety ZEFHLE FH2F FEEANA AW oAl #A
Ste BES 18 Al dAlolA Zte Zlo] BZolm AZ7HA] U
2 7R 7hsd e =Y AEE ol HUFA RANE slok
t}.

R FEold R IRWOT Awg srsAL AAs
oF ¥ Wes} ATk 7% o4l #¥x AL estrogencl 23]
=% azadrenergic receptor?] B F7} wfEol #3548 Aol
H717F mi¢ olgoh. W2 A4 EC] 43 ARHA e flol FF
H A sfio] FAS] W FHE Hola gth wetA 3o

A w2 ZEA Hxlo o3 AU H2AL 2 grid s

o
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5 3T > 3 % 2
3 HBELEAY A T8 ABE BEE F Uk

EHo] =7 AL wf wgt 34 F37} Qs B ¢l

Bed £el, A dFel &4 dMzRF &
S FHE AX Al A ddt sf4 B2 AE=AE G SEHA
220 2R AW, 23 249 233 R ] P44
2 A3xE|ojof 3Ut}l. Crude extracts sample A2 J|RF= H|
A ogoz A FY4¥ + s vy, oirul, ZHIR, %
AESIASL FAkr] 717 o] A% 7|2 Ry T2 AR5}
3t oA E¢ JHEE 47 Fdstgdch wnt sjl4 3t
MzF U F& 27E AYsh] 3, 747 s2F FF

L crude extracts= 30% ethanol/sea water® F&3J}IUIL

=

(e o

lo

Rl

Mr o

L2

oy
flo

2

solvento]] wlE crude extracts:= B|G+TRR|nlE AFR-3te] 30%
methanol/sea water, propylene glycol/sea water, glycerine/sea
vater& Zt7Z} solvent® Ag3lo] sy F&3}to] gel typeP}stle
W 2 PEe eokshd theat 2ok,

@. ¥3%2 udy, thAn}, ZdEE, & 47 30%

25



ethanol/sea water, methanol/sea water, propylene
glycol/sea water, glycerine/sea water?] solvento
Yol Agalola petgt F&7]& AHE3t] 40TColA
5A1ZF ot stirringd}te] crude extractsE F+&.

®. crude extractsE 2Z7|2} 200 mesh filterE AI&-3}o]
filtration.

®). crude extracts 1Kg W Z}Z} 3g2] undecide?} phenol
ethanol & W§ A g,

@. 0.6% FolB & FIHAA 55T A 1A 2t FQt stirring

3l & 3FS F7IX]A crude extracts sampleS A Zl

| -

(. &8 A%

goz AAHE WY o T3} dE ST AR F2
S 93 solvent HA=)E& I3t ofn] TA L HIFo2A 449 ngt
J1E& tjAe g Z17+2] gel type®}dt crude extracts sampled H|ygt
ool S5 AA A, A2 1F Fo A 74 L&Y HIHE F
B3t EA3talet.
(2). 45 2=
(7}). 3 2F Z25Fo| u}Z gel type crude extracts®] H|qt 34

w3t 5%

E D2 2FY F5Hol wke} et 30% solvent/sea water
g o] &3} FZ3 gel typed] crude extractsE ZE x| A
Az 15 F AAEEL] HIE Uehiddct BE IFNA SAF
9l §o4L oL} nd, Tl ulE A}L8t sampled A AL

o] Zadte AFE B ZHYFE, RolAe Aol7t glsdirh
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<HE 1> t}dst 2F S r}oFst 30% solvent/sea water® F&3t
gel type?] crude extracts& A X|5}7] A - F] A9}

&2) W3}

SW . sea water

n o) chAlm S E =
A [ A | A [ AN | AN [ A | AA | AX
Solvent - _ i ~
2l x| Al e 2| =8 %
CT L) | ) | ) | () | (%) | (%) | (%) | (%)
30%
21,2 | 21.4 | 17.3 | 17.0 | 23.1 | 24.3 | 21.2 | 21.2
Propylene
4,21 | £5,41 | £3.75 | £3.21 | £5,47 | +4,75 | £3.75 | £2.98
glycol /SW
30%
| 21.4 | 19.4 | 16,3 | 150 | 17.1 | 17.3 | 16.1 | 17.1
Glycerine 13 74
o +3.42 | £5,01 | £3.40 | +4,01 | = +4,71 | 4,21 | £3.75
30%
17.6 | 16.0 | 19.3 | 18.2 | 17.1 17.2 | 15.4 | 15.2
Ethanol
T 12,28 | £2,54 | +4.40 | £3.74 | 4,75 | £4,01 | £3.40 | £3.21
30%
24,1 | 25.0 | 18.1 18.3 | 21.1 | 20.1 | 18.4 | 18.2
Methanol
T 3,27 | ¥4.01 | #3.21 | #3.01 | ¥4.21 | +4.11 | £#3.21 | +3.87
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(t}). tlorst solvent® F&3F m|g+t}lr|u} crude extracts?]

<E 2>= t}e3t 30% solvent® F&3+ p|g+tirul crude
extracts& AHEAE wl AA 4 B2 HIHE Vet 4F
9] sampleg o] A¥ ¥ ZH}, n]g+cirlrtE 30% ethanol/sea
vater& solvent® 3}o] #A|ZH crude extracts sampled 15 A
TAZLE #7974 Ue AFH ARYES T4 JeER o

_“_z;s'_
77t vt 3 ko] 71 S Fog IFHCH
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<H 2> uld+tir|ntE t}oFdlt 30% solvent/sea water® F&3t
gel type?] crude extractsE A X|3}7] A - F2] AlH|
R LORE

= A Az A Ax] F
Solvent £
30% A% (Kg) 82.50+7. 53 83.03+7.82
Propylene HZ]YE (%) 40. 0045, 56 43.23%5.53
glycol/Sk A 4EaH(L) 34.26£3.13 43, 43+3. 36
A A Y2 (Kg) 46.83+4.30 47.00+4. 57
A% (Kg) 70. 205, 47 70. 23£6. 09
30% H|A] B (%) 37.63+2.28 36.70+3.13
Glycerine/SW A $EaH(L) 31.83+1.59 32. 461,30
A A Y2 (Kg) 43.50+2.17 43.33+1.79
A% (Kg) 64.26%4. 38 62. 834, 02
H|A] B (%) 36.06+2. 01 35. 731, 59%
30% H423(L) 28. 40£2. 77 27.93+2. 37
Ethanol/SW
A X Wk (Kg) 41.13%3.92 40. 46+3. 44
20 A 5(Kg) 69.36+1. 45 69.96+1.65
%
H|A] B (%) 42.13+1.95 43.36+1.28
Methanol
A 23(L) 29. 400, 87 29.00+0. 10
/SW
A A Y2 (Kg) 40.13+1.19 39.63+0.15
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2. 30% ethanol/sea water crude extracts?] H|%l 3|4 {72

Cclekst gel type?] 3R F crude extractsE& £ H|WRIE
ooz 3 ou] A ARAA ARYES ST 23, Yy
tix|nlE E35le] 30% ethanol/sea waterE solvent® 3d}o] A Z}
H Ao| vlut 3jA JAII} 7HF 948 Ao IFHOTA, o
sampled ARESto] Tio H|gIE tho 2 FH XA & F Al
A 78 BE BY ZEY HIE FF, E45t FAAFY ¥
4 BAE Pt e
(71). =5 AX] A vl 4 B2 AN B 4
@. |4+ ¥

eh. AT i

2 474 A= T - BF Ao AFSt= A 2

o] gl AZRE 20-404] oA} 60BE tiFoE JHAA

B ZXHF crude extracts®] & AX= Az A, A 1F

F IEa AX] 4F FE ISR oH, 457 B AA T

3 AE Y FEY HE 431l
©W. AF F3

AL FFL A AFE FFsiAon, AR

Martin 2] A AS7]|E o] &3l cn T E SR,

A F2 AAL AFSAE 83l Kg D= 7| 535H3rt.

@. A 8 BEHF

@A AAYES &7 s A Ayl ARH

(bioelectrical impedence; body fat analyzer TBF-105,

U Tanita Aholl &3] E4H ZAAE o]-&3l3irh

N\
£

2
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¥ 2] F A (skinfold caliper)ol] 23t I slx| F7] &3
HEAES] A e ISR FAE 47 3 ¥A
FA(=3% Z}8tA} DI-8 Skinfold Caliper)& o] &3l ¢
& axe ZAZ pFo ISAIUE oA ol AP L
E A T g £E0lA len BE HojF H9E A F
AZ ¥t2A ol 0.1mm TI7HA] FF 1Tt o] FF &
33] whg FAste] AT Flol AAHAE WHE FSFAZ
AR e, FHEF FHEE  A¥(triceps), FHF
(abdomen), thE|(thigh)®] MF¢IE F3s}aict.

-4$(triceps skinfold) : $& A%t
I

-E.5 (abdomen skinfold) : B8] = 2cm H-¢]

-t = (thigh skinfold) : 5 HAd 2] ti=e} F5 #E 9
7 74

Y HE 24

S A= 138 FAZIE A8t 2 FHolA 20cc

g AYste] 4 AU F XA S st £
Astglrt. @ F l.5ce EDTAR ARt ¥ A T
Al 4t7] (ABBOT, Cell-Dyn 1300)% Hematocrit, WBC, RBC,
Hemoglobin, Platelet, MCV, MCH, MCHCE ZAslgc}t &
Az} ¥Are] ALP, AST, ALT, BUN, Creatine, Uric acid,
GGT, LDH, CHOL, HDL, LDL, TRIG, RISK, TBIL, Leptin,
Insulin 5 tfF 4 DY, AEUT B3tz o

Hoista Aeld APAA Bstar,
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@. 4+ 2+

AA AZE 20-404] Alo]8] A2 o 208 & FoE [y,
Cir| ool A &3t )2 F crude extractsE gel typed} ¥t sample
& HlE Relo] 427 I3 Aol A T4 4Re wsh g v

B oSdo] o JFE FeAlo Uiy AF s FE D, F

£, CHE 5, <F 6, <E T, <F 8, < D2} r}.
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<HE 3 u]g+rir|nlE 30% ethanol/sea water® F&3t gel

type?] crude extracts& A X|s}7] A - F| AlA] 1A

el W

AA | AR %
7 | A= | a= HL] HLL Fatness| BMI | LBM i“;';
= foliCe} o

Az | (em) | Ke) | (yo) | © , (Kg/n®) | (cm)
A % | (Kg) (L)
A3 160.1 | 62.9 | 28.9 | 31.3 | 19.7 | 116.5 | 24.2 | 42.8 | 31.3
T £7.9 | £10.9 | £12.6 | 5.8 | 5.3 | £13.0 | 2.6 | 7.8 | 5.7
Ax] | 160.1 | 63.0 | 28.9 | 28.4 | 18.1 |116.2 | 24.2 | 44.4 | 32.5
12 = | £7.9 |£11.0 | £12.6 | +8.7 | 7.1 | +12.3 | 2.6 | £7.4 | 15 4
Ax] | 160.1 | 62.4 | 28.9 |27.2%| 17.0 |115.5| 24.1 | 45.1 | 32.6
432 2| £7.9 | +10.4 | +12.6 | 8.1 | ¥6.0 |+12.1 | +2.6 | ¥9.5 | +6.8

BHEE QX #p<. 05
BMI: body mass index, LBM: lean body mass,

TB¥: total body water
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<HE PoA] HE= vl o] 3|RF crude extractsE ZH A
2 Al B BAES AAYES AA A 31.3£5.8, 15 F 28.418.
47 F 27.248.12 [FOSIA T4 THp<. 05). AAPYRS A X
19.7¢5.3, 13 ¥ 18.1%7.1, 43 ¥ 17.0£6.02.2 §2J3t x}o]
e gen, uwtze] Fex AX F 116.5:13.0, 1F F
116.2+12.3, 115.5¢12.18 §2J%F xlo]= ¢jgith BMIE x| A

_\1

ra

24.2+2.6, 13 ¥ 24.2+2.6, 43 ¥ 24.1+2 602 UEIGI, LBME
Ax) A 42.8t7.8, 13 T 44.417.4, 43 T 45119 53 e}
m, TBWS *x A 31.3t5.7, 13 ¥ 32,535,

Felg Aol UshiA gttt

4, 453 F 32.6%6.8%
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<HE 4> u]g+rir|nlE 30% ethanol/sea water® F&3t gel

type?] crude extractsE A X|3}7] A - F2] IR

A 5% 234

2 mo) A=A A A=A 13 F Az 4F F
23 (mm) 33.07+8. 94 25.69+5. 53 26.38+5. 11
EX (pn) 39.5146. 55 28.36+7.90 29.70+4. 90%
th =] (mm) 39.7246.70 28.3945. 30 31. 825, 97x

*p<. 05




<F DojlA K= vle} Zo] RFY crude extractsE =&
A sty A ALYy A FAE 33.0748.94, 1F
25.69+5.53, 4F Folt 26.38:5.118A4 HJstA 743}
(p<.05), EHF x8re] HEL Hx A 39.51#6.55, 1+ F
28.36+7.90, 43 ¥ 29.70t4 90°.F 823}A 743 TH(p<.05).
tiEle] BSol= A2 A 39.72:6.70, 15 F 28.39+5.30, 4F ¥
31.82t5.97% A2 HHT} 4F742] A ¥ FAZFoE [T

AE Bach
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<E 5 m|g+tir|nlE 30% ethanol/sea waterZ F&3 gel

type?] crude extracts& A X|sl7] A - Fo] ¥

A 28] vz

S5 e A7 A AX 13 AH 43 ¥
HCT(%) 42.97+5,09 42.13+5. 68 41, 40+6, 52x%
HB(g/dL) 14.24+1. 81 13.93+1.91 13. 462, 25%
PLT(k/uL) 243. 33+45, 68 238.92+42. 67 238.17+40.09
MCV( fL) 90. 754, 92 90.92+4, 74 89.67+4, 87
MCH(pg) 30.08+2.21 30.07+1.90 29.14+1.84
MCHC(g/dL) 33.13+,92 33.04+. 71 32.49+, 77
RBC(M/uL) 4,73+, 42 4,63+, 50 4,60+, 54
WBC(k/uL) 5,.83%+1.76 5.61+%1, 34 5.57+1. 49%
PHtEE 23} *p<. 05
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<E 5ol Hi uieh Zo] @7 AgZo] qlojal 7 AA A,
F ¥, 4% F] PLT, MCV, MCH, MCHC, RBCS] Z$& BAFL
23t Aol= ufEhubx] okt HCTS B FF AHA A
42.97+5.09, 15 ¥ 42.13t5.68, 4F ¥ 41.40:6.528 BAFL
2 fAT AelE UEhlom(pd.05), HBY F¢ FF AX A
14.24£1.81, 13 ¥ 13.93:1.91, 4F ¥ 13.46:2.2524 SA L
2 R xol7t UelRth(p<.05). 2|3 WBCol QlojAME
A A 5.83:1.76, 13 ¥ 5.61+1.34, 45 F 5.57t1. 4924 BA

Hoz 23 Aolg Ushiich

o

Jo
<
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<E 6> u]F+ctr|ntE 30% ethanol/sea water® F&3t gel

type?] crude extracts& A X|s17] A - Fo] A FH 49

H] 2
=1 = =] = =2 = =] % =2 T
a1 22 Az A A2 15 ¥ A2 47 F
AG 1,29+, 14 1.30+,13 1.27+.13

ALP(U/L) 82.83+18.44 80. 00£19. 37 79.58119. 46

ALT(U/L) 29.17+6.15 38.00£29. 43 28. 5815, 84

AST(U/L) 21.58%7. 61 35.17+60. 87 18. 585, 95

BUN(mg/dL) 13.25£2. 60 13.75+2.99 13.50+3. 45
CHOL(mg/dL) 190. 08+26. 75 184.67+28.71 193.25441. 20

GGT(U/L) 24.25%7. 63 25.83+16. 48 23.2518, 47
LDH(U/L) 241, 92+39.30 188.83£57. 85 173, 75127, 25%

CRCA(mg/dL) 4.1840.51 7.83+0. 40 8.19+0, 49%

CREA(mg/dL) 0.8310.11 0.78£0.13 0.82+0, 16%
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I 6>0lA Hi= uie} Zo] B T4 J&ol oA F7 AH
A, 13 F, 43 F AG, ALP, ALT, AST, BIN, GGT ZEoj: EAZ
o7 {27t Apo|7t LiehtA] Qkglr. ey} LDH B¢ S5 A A
A 241.92+39.30, 13 ¥ 188.83t57.85, 43 ¥ 173.75+27.258 A
BARLE {7 Ao]7} LEIG O (p<.05), CREAR] BFFo= =
H Xz A 0.83:0.11, 15 F 0.78+0.13, 43 F 0.82+0.160.%
S8 A AR} 4F Fof BAFHLE {2¥ xo]& BTl
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KE 7> u]g+cir|ntE 30% ethanol/sea water® F&3t gel

type?] crude extracts& A x|s}7] A - Fo] ¥H

SEDRNF]

41

Az A AA 15 F A 4F F
3y A4

CHOL (mg/dL) 190.08+26.75 | 184.67+28.71 193. 25¢41. 20
HDL (mg/dL) 73.67+16. 01 78.3312. 66 79.83+18. 75%
LDL (mg/dL) 99.15+27.12 88.00£29. 08 97.67+31. 94x
TRIG(mg/dL) 86.33+41. 54 91.67+32.78 78. 7527, 31

RISK 2.680.58 2.41%0. 51 2.49:0. 57

TBIL(mg/dL) 0.760.33 0.710.55 0.87+0. 51

PAEE 23 #p<.05




<E TDolA B i} Zo] 3|ZF crude extractsS =4 2| %]
31& wj CHOL, TRIG, RISK, TBILoA &= -5-2]3F W3E Rolzx] 9ok
Cl. HDLS 3§ AX] A 73.67+16.01, 15 F 78.33x12.66, 4 ¥
79.83+18. 752 A A Fo FstA F7131a1aL(p<.05), LDL of
JojAT FH Az A 99.15£27.12, 15 F 88.00+29.08, 45
97.67431. 94F A F2]5}A] ZHASIATH

o
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<# 8 n|d+t}r|n}E 30% ethanol/sea water® FZ3} gel
type?] crude extracts& A X|3}7] A - F ¥A

EEEDRE]

qx A Az 1= = qx] 42 &

- Az A HA 13 F A 43 F

ALB(g/dL) 4.47+0,.22 4.43+0.24 4,560, 40

TP(g/dL) 7.97+0. 40 7.83+0. 40 8.19+0, 49%
xgl_i}-‘z—% —9-‘]' *p<.05
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<E 8ollA R ule}l Zo] SEF crude extractsE FHF A X]
P o F ] w3loA ALBE AHX| A 4.47:0.22, 1F
4.430.24, 43 F 4.56:0.402.F A H3} Hx F7le] &9

ol —lo[r

]_
M3l LERR] QFgtoL), TPol QlojA= A X A 7,97+0.40, 15
3 7.8310.40, 4% ¥ 8.19:0.492 4 AX HRT} Hx Fo {2
3t 2718 Bor).

¢

-~
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<HE 9 u]d+rir|nlE 30% ethanol/sea water® F&3t gel

type?] crude extracts& A X|s}7] A - Fo] €3

IEE RS

qx A Azl 1= & gzl 4= &
8% soE A2 A AA1F F A2 457 F
Insul in(mU/mL) 5.51+2, 51 9.52+2.79 7.23%1, 80%
Leptin( ug/L) 6.55+2_ 86 6.98+3. 52 8.29+3, 54x
BA+EE 2} *p<, 05
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<E DA B uie} o] 3|RF crude extractsE <&
AZE of FH ZE=EY HEoA insulin® B A A
5.5132.51, 13 ¥ 9.52¢2.79, 4% ¥ 7.23:] 8028 Uiy =
Ados felstA Z7SHATHPC05). LeptinHE Hx A
6.55¢2.86, 15 F 6.9813.52, 45 F 8.29+3.548 A 7|7to] FHz}
ol uwiet Wzt glolen, SAFLE RostA F715}aict

g Z=E eokebd, @ uge wds chAlniE 30
ethanol/sea water& solvent® 3}o] 3| Z5F crude extractsE tf
S 2B F gel typedtsto] gzt Relo] 477 FH A ] A
A 74 dE 9 uigt 4 BHE ST A, 8] AAY A
e mstAyg FA, ¥ ME, 8 34, ¥€F A, ¥@F <Y
2, Y IEEAA H3E £ 7 Ae e IFFA 2HE VL
A gt

3. 3% AN W £5 W A w AL T QY T 2

2]12] ou] AoA n g ctirnlE E3ste] 30% ethanol/sea
vater® &3t sampleo] v]ql 3[4 FIJ} Qs Aol d=FHA
2, EAE WA AN IR A eES WA A

st}

7o WPAEAE WP AF Aedo] AFSE At



ZUHA] U2 foFS AREAM EF-2} syA|o] HIEA Sl F
A, F1F 7, 2F 3F Fol 218t LT WHLE A 4
=

4 L Wy YRS 24 - BNt

.

3|25 crude extracts sample?] ZH A&} +5& WIH3lY
Hgt 34 BAE ST 494 AT A= F 10, F 1D, &
12>, <¥ 13>} Zrl
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<X 10>

o] oJ+Cir|ulE 30% ethanol/sea water® F&3F gel

type?] crude extracts®} placeboE Z}z} A |3t ¥

$5 A Fe] AM 24 e Hst

ﬁ

©
Py

A

A%

(Kg)

A7
e

(%)

A7

Kk

(Ke)

A%
A%
(Ke)

A%

£
(cn)

3
&9

(cm)

it o
S e

(mm)

4
&9
(cm)

24
&9
(cn)

Lo

&9
(cn)

U=
&4

(cn)

T
axd

{mm)

1%
24}

3%

58.12
2.08
58.48
12.18
58. 0%
2.3

28.36
19,61
0.42
.93
26.90
3.3

18.46
16,64

17.10
.55

15.74
2.%

29.18
17.56
.24
.49
33,30¢
.83

22.88
£y
22.66
£.3
22, 54%
.36

2.4
.02
29.06
11.04
28.80%
.10

2.10
.63
24.54
2.40
24.36
2.3

89.32
.90
89.10
3.7
88.58
2.5

81.06
.91
80.90
+4.93
78.50%
3.7

89.10
.90
8.3
11,84
9.20
.07

.10
1.38
54,26
.47
53 48%
.11

26.10
3.80
25.50
13,74

.12
3,53

AL

17}
24t

3%

61.89
2.51
61.96
+2.58

61.05%
2.36

32.9
2.9
2.8
.43

26.05+
1152

20.81
.97
17.19
.42

20.78
4,45

3.47
+.%
3.7
43

3.42
.43

42.3
2.57
44.51
.37

45.79
1.3

29.90
.70
29.31
.63

.11
1,64

20.21
.72
21.50
.70

2293«
.39

89.48
.40
88.87
.46

83.25
15.53

81.10
2.02
79.45
.20

76.68
11,64

92.99
1.9
91.81
.89

90.97
.98

96.99
.32
95.63
.23

54,58
£1.26

26.87
.41
.83
A

21,97
.17

BALEE 23}

12}

37 T3 A £F ¥Y 3T F

*p<, 05

control, 2x} : =&

Azet 5 ¥R 15 F,
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CE 10004 E= ule} Zo] glefrFoa] 5 A A ¥PFAE
o] AA 74 BE, HF FA E AA Edol soiA 1, 2, 3AzE
o] AF, A& Ed, 8 =4, 5% =4, uiF =4, 5F A
ofx BAFeT Fo3 ZAE Rgon(p<.05), HAY A=
BAALE RYSHA FUISIATHK. 05). BAIZAAME FF AA
1, 2, 3z AlFz AAYE QoM FAZL=E fKosiA 2
43t 01 (p<. 05) $lofolAE HA Yol Fo3t ZaE gl
. B FAZAAM ¢ FA, 5F FA, dE FAZ $AFL
2 Fo3IA 743 THpL. 05).

(E 1ol A B uie} Zo] Fo Alxo] gloja] F7 AHA 1,
2, 3xjzto] ¢JetFolA = HCT, HB, PLT, MCHC, WBColA 2 W3lE
Rolz] o} dhH MCV, MCHOA+& thd Z43te Z3¥E BEArch
EATLe] 79 HCT, MCV, MCH, MCHCOlAM thi ZrA3te ZAYL B
dout 1 2o Y MEojN WEE Holxl dgrh

CE 12>0]4 Hi= ulel o] fJofFe ¢ FF AA 1, 2
Aztol ¥ Fa9 4ol dolA A6, BN, LDHE Z4dte BH
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<ZF 11> pjYg+tir|e}E 30% ethanol/sea water® F&38F gel

type?] crude extracts®} placebod Z}zZ} A x|3t F
25 A -39 W Az W
glort AT
oy AE| 1z} 23} 3x} 1} 22} 3z}
HCT(%) 36.00 42.54 41.04 42.4 39.79 39.98
- 17,80 +93 177 + 59 +59 + 84
HB(g/dL) 14.22 13.%4 12.86 13.64 12.97 12.50
+ 34 +39 129 15 121 128
PLT(KAL) 307.00 328.40 316.00 273.00 271.93 278.27
128.00 112.28 11534 119.65 +12.44 114, 46
MCV(HL) 90.20 83.80 83.40 90.80 84.00 84.27
1,53 1], 56 11,33 1].47 11,22 1,05
\CH(pg) 29.18 26. 66 26.12 29.25 21.38 26.34
+.62 +59 1,55 t,53 +49 137
(/L) 25,92 31.82 31.32 32.21 32.58 3L.27
16,26 + 26 121 + 22 122 116
REC(MAL) 4,08 5.08 4,92 4,69 4,75 4,76
t8 16, 9332E-02 | 7, 060E-02 t11 111 111
WBC(KAL) 6.02 6.04 534 5.62 5.39 5.26
+,68 11,08 1,62 t31 +.30 +25
B+ EE 2%}
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KE 12> n]Yg+Ttlr]nlE 30% ethanol/sea water® F&3t gel
type?] crude extracts®} placeboE Z}Z} A X3t F

5 Ao ¥y Bae) A3

okt EAE

BEs| 14 | A | W | 1’ | 2w |
" 1.92 112 1.2 1.2 111 1.2
2,77 | +4.899E- | 6.78%E- | 3.651E- | 42,557E- | +3.38lE-
02 02 02 02 02
ey | O 69,80 79.80 84.53 80,07 82.07
' 110,23 | 47.38 18,71 12,58 13,97 12,89
30,00 24,20 30.80 31.87 33,80 %5.33

ALT(U/L
L Y +4.49 41.90 12,12 41.83 12,22
19.00 18.80 22.40 17.53 22.80 23.53

AST(U/L
WL g 3 +1.31 .21 41,42 1.7 .92
14.20 10.60 11.60 12.27 11.47 10,47
BN(og/dL) | ) g 12,46 +.60 41,14 +98 +.65
18.40 22,60 18.20 20,53 20,87 91.40

GGT(U/L
WAy o5 +3,94 £,58 41,89 41.86 41,99
27.60 | 200.20 | 20640 | 206.60 | 210.93 | 224.53

LDH(mg/dL
(me/dl) | s 67 | s1678 | 1698 6,06 | 1030 | 7.72
3,66 5.26 5.16 4,19 4,20 3,89
URCA(me/eL)| g £36 £.51 £.15 £30) +44
64 60 7 64 61 69
12 AA9E- | 3.162E- | +2.000E- | +2.706E- | +3.065E- | +1.533E-
CREA(mg/dL)| 02 02 02 02 02
3.80 3.88 3,54 3.76 3,84 3.66
CloBe/dl) | 1y £16 £14 £11 £.10 £11
91.4 91,40 87.80 9.2 88,40 83.07

CLU(mg/dL
(me/dl) | 5'g) +4.53 13,37 12,30 2,29 +3.02

RFEE 27}
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<E 13> m]Y+Tir|n}E 30% ethanol/sea water® F&3t gel
type?] crude extracts®} placeboE ZtZF A |3t F
2% 4. ¥o 93 A2 A
Skt A
83 A4 12} 22t 3x 12} & 3z
195,20 176.20 189.20 190,07 175.13 | 185. 66
CHOL (mg/dL)
112.83 18,11 $14.09 16,68 17,53 6,68
60.40 54,20 68.00 62.40 60.00 71,93k
HDL (mg/dL)
12.82 12,18 12,47 13.89 13,76 43,56
121.48 108. 44 105,80 117.53 104.39 | 102.20%
LDL(mg/dL)
19,69 16,27 $11.90 16,30 15,30 5,30
2.62 3.26 2.78 3.1 3.02 2.68
RISK
1,60 +,20 116 120 120 115
.55 .62 .76 . A7 T4
TBIL(mg/dL)
18, 526E- £11 +15 19, 045E- 14, 096E- | 7. 152E-
02 02 02 02
66.60 67.80 77.00 58.53 63.13 70.20
TRIG(mg/dL.)
116.13 115,15 $11.95 19,93 17,56 18,95
HWA+EE 22 #p< 05, *p< 01
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<E 1A HE vle} o] 3[ZF crude extractsE ZH 3
A& o flFY BF ¥ AE dEe] 3lojA cholesterol,
LDLZ A 2] Fof ZASh= FHE BHPoLl {23 Aol gldle

5 & Hgch AT
7% cholesterol, LDLZ Ax| ¥ BAZOE [23tA 743191
(Z}7} p<.01, p<.05) HDL, TBIL:E XX Fo] =
Z7rstdei(4z p<.01, p<.05). EFE RISKE tha 7
< H3ew, TRIGE AA| Fol 2318 F7lst= B¥E& Ech

3] ZF crude extracts sampled ¥+ gEo] FH AHx|5ld
AHEE wf AA 74 E4E E v 4 o FFE F
w3 Aed Y BAE Uehlexdd iy A3 ZH ot
2 AEE ¥tk

o). f1Ez TAIZAA AF, AXYE, AY Ed, 4 E

g, 55 74, s &=, E &= e ojE FA
Al Z}zy AR F A4S
. Y 34 FdEdAe H gz SAZ ol 2pol= ¢lddrt
. BATol oM BH AA ZF F HIL, TBILS /2J35tA

o, HDL, RISK, TBIL, TRIGE Z7}3t:= A

Z7}5}21 3 LDL, cholesterol2 F2J3}A 7t
@. 7 912 T2 Yoy HREAE T AW BE A A, ¥
o % Wt gt
@, 1% Q4 A A3} 4228 TR A F UBAEY A
WES 8% BE UAE dMFen, 2 dFdAes ¢l
A 7.6%2] Zao} FALONME 2152 HAE e Hl
gel type?] 3lRF crude extracts sample?] =4 *|x]2}

=& B0l Hvt o] i FFFHA FFE = FTh
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4. v]2t 34 crude extracts?] ¥ FF 72 FF

5t RS2 S+ & ZAE 9)5l9 hairless rat®] skin
2 A33to] AP A o)A A2 Modified Ussing Chamberoj] #2}Hgt
L IRE 25, solvent EHHEE F23t crude extracts?]
sampled Y3 A7t F o] mE Z}Z} sample U] AR HI FF
72 Zgsiglon Ay $He eokld ties} Yok

@D. Hairless rat?] ZAyE 3

>E

71 ¥ sample holderof] #2331
A7 2@ BISlole WAL gol g BAA @S 224
liquid sample 20m¢E Y3, stratum corneum?] Q}+Z[C]o]
+ pH=72%] 20m¢ phosphate bufferg Y3 Z7] ¥&& E9
gol @He] §9L £AAT. oJnl, Nodified Ussing
Chamber?] 2% & 37CE X5ty AFHoA AILH
sample holder®} Modified Ussing Chamber:= A1 Aloj|A]
1ok, Aztstaict

®@. Ay ¥9H ZojA stratum corneun?] PEFBO T FLEE= A
2] spectrund £A4317] 23t 2004, 2mee] sampled
Zhz} 305, 60X, 90k, 1208 7t o= AAstact.

®. 20048 AT FYFH] AR FFT 1.8mE Yol FHAA
71 F UV wavelengthollA], 2m¢®R] xjRIgt 022 Ag=
visible wavelengthojA] Z}Z}8] &4 spectrumE 42 F
spectrum peakZ}o) A 28] absorbance3}E 71, £4J35tglcl.

(2). a5 2=

30% ethanol/sea water, methanol/sea water, propylene

glycol/sea water, glycerine/sea water?] solvent& o|£3le] F
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&3t Z+2}2] m|Y+tiAlul crude extracts sample?] ¥|&} X|v}3-2]

A2E A7 WHle] uwiel ¥ W F[S]¢} stratum corneum
o QFCIoIA §4 spectrund ZAY A3}, F7] FA Bof A
ethanol, glycerine, propylene glycol, methanol solvent®] crude
extracts®] TAE X|Zte] o] wiet 2 F4 ZAIE UEA
. A3 FH FI}, stratum corneum®] QHEH BEF 210, 235, 270,
410, 670nmolA] Amax?] major peak’7} FEXFHPom, AJzto] x| wtof
utgl BE Ay 3H Z2] peaks= AT Il stratum corneum -2
AlZto] Aol miet BE peakZt F7HEIGIT) o] At By W
Zo A stratum corneum ZF 2.2 n]z]2] organic compoundEo] A]zZt
o] Aol wel FEel Y Edfol F¥E vX= RASE AR
"Hrh <33 D, <3 D& 44 ABA v & &7t JH
£2 n|Yg+Tir|nlE 30% ethanol/sea waterE AF&3le] F&T
crude extracts U]&] organic compound’} ZA3¥] FEH Zof|A
stratum corneum ¢}FH ST FEE FIE VUEhAdZ, <OF 3,
<"¥4>, <% 5>= glycerine, propylene glycol, methanol& A}
£3}o] F&3%t crude extracts?] Z-$ Ay W ZojA] peakFlo]
Aol Aol met Zaste 2E HolET)

o], cixml, ZegEFE, F& 30% ethanol/sea water® F&
gt crude extractse= A|Zte] Zz}3te] uwlgl 210, 235, 270, 410,
670nmojj A ZA®] FH Zo|A stratum corneum®] QU}EOE FLF L=

AL Bgou 1 Zhe neddigin,
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<% 1> 30% ethanol/sea water& A}&35}le] =3t m|F+Tr]n}

crude extracts®] ZFI] EH|HL] T4 spectrum H3}
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2 |
° -0-670 nm
%1 I ——410 nm
315
@ —-270 nm
=
o 1 - 235 nm
% —=-210 nm
Tos |

0

0 30 60 90 120

Time (min)

<% 2> 30% ethanol/sea water& AME-3Ste] F&3F n|g+rirjn}
sol ) F4

crude extracts®] stratum corneum ¢}

spectrum 3}
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<33 4> 30% glycerine/sea water& A}-83}od FZ8F n|g+clA]
o} crude extracts?] ZF¥| FEHAL] F<4 spectrum
H 5}
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<% 5> 30% methanol/sea waterS AFZ-35}lo] &3t m|&+Tr|n}

crude extracts®] ZF¥m FEHo|A L] &4 spectrum H3}
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5. 3|&%F crude extractsEHE njugt 4 & A

BA 9L vt & w3 Fag VA

2]

Ho
M
S

Hz S RF crude extractsE T8I} organic phaseE L+
%] HPLCE o] &3ty Ea|gt HEE ZoA u|gt )4 Fxo] A&

FES A7 H3lA F ¢ abdomal adipose tissueE FHF Sl Zt
fractiong incubating mediumol] o] ujjeFdt & glycerold] %
2 =33lo] Y Hi ATE Axstacy, AUz Bi &)
wWE productq] glycerol& &3#3}7] I3l glycerolS lactate®
HHAF= HA ol A NADHE] AHE} HEE-& o] &3t= Kit& AH&313d
TL mhebx NADHS| & 365mmollA B33 FT= FHE A|3Wslo
o] ¢} stoichiometric3}A] v]ds}= glycerol ¥S arslgic).

&2 QL P F& AY

D 259 FBe olnl sl F2 A FL(25T)7} 40To]

A ¢85l 7 P& fraction?] ¢S F3 w|x3dic),

(Lh).

@ & 2uE ethanol, methanol, propylene glycol, sea
vater 522 T}E2A 3} crude extracts®] WH3}E UV-VIS
spectrometerS& o|&3%lo] ZAx}stgcl.

Q@ F& dEol @Y HEol olli & 25 FaE] A
o0B8Z FZ L8 o|3)}3lar]t. 80% ethanol2 ethanol
soluble &2 F& Z71&F 93, 30% ethanol2 water
soluble 48] di® F&& ¢8] AH-&3Ach

@ Centrifuge ¥ Al

2
mlo

ZA 71 ¥ phaseE F2]5t4T].



(ch). #& %3 AY=zFof tfste S RF crude extracts?] A|®

3= B}
@ 180-200g2] # 5ute]olA of 5g8] fatZ wo] Ljo] m-KRB
solution?} collagenase €& o] cell suspensionS 4t
So] AATE Helstar
@ F& A E(alcohol soluble, ethanol soluble, alginates,

control )& A M Ee} T do] 5% C02/95% 0y, 37 CollA
1A 7 302 FoF vef F F-glycerol kit& o] &3}
glycerol AYFZ

(2h). & 4E UF T2l 43

Z}% semi-prep scale?] HPLCE o] &3l AL A& F

A] water soluble fraction?} ethanol soluble fraction F-&2] &

35S FAlSIoct 2 dF4le] E/E F o] HPLC system® B

T ol &3t vl ZtZ}e] ¢ injecting loopd] &%o| TIAStA] X3t

o 10044, 1mé 5 ZF2] flow cellS Wz A z2sigc). AlL¥

HPLC column Keystoni}2] hypersil, inersil, WatersA}2] uBonda

pack, CosmosilS & H£3}itl. Ethanol soluble &2 ZH$

100% methanol& isocraticd}A] 30& elutingd}9lil water soluble

ABe] AL 50mM phosphate bufferd isocraticslA] 0-30%

runningd}tgltl. Flow rate:= 1mé/ming 7] E S E injection volume

2 Bolse Axo wiel 0.5ml/min E ZA ST

(5}). & QEe] 24 4Y

o
fol
oX,
A
tlo
(s

o,
A

Z}2] fraction®.E E&|3t t}2 1H NVR

spectroscopy® 7|X ZALE steict.
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(2). a7+ 2=
(7h. &7 4% &, = A%

o2 £H/Ho| uwlel 4 spectrometer?] datas E uwl 100%
sea water?] Z-¢& A slie BF FE58 7 Y& Aole
Aglert gufo] whel A2 FEol FEHA= UldTE 100% sea
vater?tE 2183 Ff= & #7] &uld H= dEo] AEFHA
ook}, 30% ethanol solvent?] 29 water soluble A&}
ethanol soluble 4EL0E Lol £2]319E wi(phase £E|Y) Z
7} &< peak’} W3IT}. Ethanol soluble 8<% 6> 210,

270, 410, 666nmol|A] peak7} & H ®bhA water soluble AE<¥

-~

> YR AY T4 Zdof 270nmol| A shoulder R ] peak”}
#HEE ot 410, 666nm AAES 210, 270nmoflA E4T7F Qloj A

WPLC Eel Al P& WHOR 210, 270mE |8 HE AEE

FE QRo] T 4R oI 489 HEE fEAo] Qo
28 & A48 o]l tl. 80% ethanolS ethanol soluble
A7 & Z7IE ¢38l, 30% ethanolS water soluble &2 cf

222 93 AUk FF F 22 A7 AR =7}
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<% 6> Water soluble fraction®] UV/VIS spectrum
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<% 7> Ethanol soluble fraction®] UV/VIS spectrum
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(t}). Ethanol soluble 4d%&-2] HPLC &g

#] 2 extracting solvent:= 30% ethanol& ©]£3}o] ethanol
soluble AEEE A A sttt 230nmof|A] uBondapack columng o]
£-3}o] sodium phosphate buffer(pH=7.0)% 1mé/min® E eluting3}
& uE= peak?] E3so] £X] 4oL} hypersil phenyl column
= Y wlEs (¥ oA R ul} o] 2719 peakrt F F
gl gt 23 NMR spectrumoll A E£EQ] trace7t glolA
major peak fraction® mass spectrometers ©]|&3lo] FEA3 Az}
67§e] tiE E-o] Ao dE= EHUE Hefdcrh welr water
soluble &2 Eal= 7]&2] semi-prep scale columm@ 2= o] &
c}.
(t}). Organic phase HPLC +&]

80% ethanol soluble JFolA €2 A|EE uBondapack column
& B3] @2 fraction® EF 67]Z(A, B, C, D, E, F) <28 9
oAl B ulel Zrl 30% ethanol BT} 80% ethanol& AME3E wj
ol HA F&29 =71 78t en A2(25T)2 40TofA
F& A] ethanol fractiono] WEHF =0 FAGCl & H&
Ql AC, AF7} FEF Tl J2u fraction¥o] Aol 2= F
Vs F& S F7BIL 82 Ef 3 HPLCe
analytical scale HPLCo]o]A injecting flow cell& prep scale®
HHEIL columne semi-prep scale® Z7IA|H FUzE 58 o]at
71 AFch 28U FAFe] 212 columnAt?] A =T BAE

FHrjglolojof slRZ R =¥ & vk B ALAHo=

= 1md7tA] F9lo] 71532 FE concentrated sampleg RtS5o] T4l
B2 Holn Utk FULL 10 baseol A lat7hx] Z7HA171E 2
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3]50] HolX| 22 flow rateE ZrAA|ACF Hr}l, 7} phase & |
2 F&o] ¥t ofgr AA FAHL AL HJEF €y o}
BA| Ao HI=A] HPLCE AMESIEE W2 o A T

% 9+ prep scale HPLCE AF&-3loof gicl,
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29.22

140 3 A
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<% 10> Water soluble “d%-2] HPLC profile
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{3 9> Ethanol soluble?] AE2] HPLC profile
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(mh). #& 4& &S AT AW &3 A¥

<FE 18} <F 150 phaseHoz® EHEgdt {75 AEZH
alginate fragment”} adipose tissueollA R|®} E3] &3S Llepd
Adog zZF AFEILL control, W(water soluble), Al(alginate),
organic phase® AO(control), AA, AB, AC, AD, AE, AFE® zZ}zZ} o}
¥ th, 53] AC, AD, AF= HEE 27 1, 2, 3ulE ThEA 3l
Ao 3Pstgdr}. Alginate?] 7-$ acid hydrolysisE o]-&3}o]

G-homopolymer, M-homopolymer, heteropolymer® L}i=of A} EF

2 o

T

R0 fragmentE o]€3slgdr}. HojA EXo] alginate: E=R}T
Ztopz|t el controlZt FHEAH o2 ZE & Hovh A4z o
2] alginate fragments+= I residue®] {2} EX}gFo] TA Yol
AR Feflol obFd d¥E mAA| XSIGrh. & in vitroo]A X
% 24 Bojol: 4¥4a BAL gorh ARlAY FEAL
24tz ZA¥stel AR wiERoEHN A F4 thrte] &
o]z cl,

AC, AD, AF?] dose response oA FJAdo] Rolx] ok
t}. 8y Fo]A BXEo] ethanol soluble AC, AF fractionz}
vater soluble EEo] 2|y Hsfe] tix {2ol4o] Barh 30%
o AW F 1082 9ol T Eo} g AWE nyen 1 3
T3S ek
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<E 14> #¢] adipose

tissueo| A & A& x| &3 &3

Delta absorption nmol/glycerol
Fraction
Blank 0.005
STD(control ) 0.040 191.74
Alginate 0.040 191.74
Ethanol soluble
0.041 196. 54
A-fraction(AA)
AB 0.043 206.13
AC 0.055 279. 36
AD 0.043 206.13
AE 0.043 206.13
AF 0.062 297.21
Water soluble
0.051 244.06
A-fraction
Water soluble
0.045 210.00
B-fraction

7




<X 15> #¢] adipose

tissueo]|A] alginate

fragment®] 2% 23|

23
Delta absorption nmol /glycerol
Alginate fragment

control 0.029 138.99
0.028 134.20

M-fraction
0.026 124.62

G-fraction
0.020 95. 86

Hetero-fraction
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(uh). & F& &4 Ad

<18 1003 <8 11> ethanol soluble AC, AF fraction&
NMRE 223 ZAz}o|t}. Ethanol soluble AE £ AC/AF:= NMR
spectrum ZA}oJA] Hizo] FRAOT ufe vy FF Exlzt
3 & 4 9it}. Water soluble A& £ A-fraction2 AT EA Z
3} 6709 M= the Bdol EYFH glol o el HPLCE 2|7t

9] egret.
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{Z1¥ 10> Ethanol soluble AC fraction?] NMR spectrum
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<% 11> Ethanol soluble AF fraction®] NMR spectrum
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6. vt 4 FH GEo] wpE vt 4 F3 44 AE
(1). m]Yg+Tir]ulE 30% ethanol/sea water® &3t fractiong]
HIRE sl ko] ol HE
(7h). =+ ¥
20-504] 2lole] 4l WU ciges AWS AASAL. n
oJ+Tlr|o}E 30% ethanol/sea waterE solvent® 3lo] F&31
crude extracts sample?] AEE TlA] Eg|& ethanol soluble,
polysaccharide, water soluble fractionZ} alginate fragment
sample®] v[%t T3} H]|ZE 98] ZZte] sampled gel typeZ}stod]
slol 3 AN A, AN 17 ¥ A 74 AE, W

=
=]
iz

AA F4 FEY WL E 1D <E 180, ¥ FEe
M3t <R 192} <F 2000 ZHZF YERSL]. <F 173} Zo] A
| A} wl@ste] XX 15 F o] FT XpolE Eolx] Qiglrh
CE 1804 B gl Zo] A T4 HAEL v2PE w A
Azt wla@ste] AX] 13 Fho {23t Xjo]& Ho|x] gt <
1959} Zro] BE P JEoA AA Azt wlaste Az 15 ¥
of 28t xfo]& Holx] gttt <& 2052 Zo] RE P ZE
ol A A} wl@st AX 1F FZo] K23 xlo]E Ho|A]
alrh

K
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<3 17> Ethanol soluble fraction, polysaccharide fractiono]

A7 A 78 H24 s

Ethanol soluble fraction

Polysaccharide fraction

&4 3= Ax A AN 17 F

A A | AR 1F E

A Z(Kg) 76.03%5.75 | 76.034,84
A& 8Fe-(%) | 16.93t4.13 | 16.5745.40

A= 92k (Kg) | 13.03+4.18 | 12.77%5.05

A =] 8t2F(Kg) | 59.70£1.65 | 59.93%0.49

BMI 24.20+1.90 | 24.17+1.68

H4=Eak(L) | 43.73t1.18 | 43.90%0.35

80.13+9.99 | 79.43%9.06
26.60+8.40 | 26.73%6.59

22.87+8.98 | 21.70%7, 56

55.17+ 1.05 | 54,70+2 19

26.70+ 4,23 | 26.43+4.13

40.43+0.75 | 40.07+1.64
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<3 18> Water soluble fraction, alginate fragment fractiono]
BLIRNE IESEIEBRE

Water soluble fraction Alginate fragment fraction

23 PR | AN A (AN1FF| AN I AN 1F ¥

A|Z(Kg) | 75.50+13.59 | 74.70£15.10 | 66.63+4.63 | 66.37+4.31
FA (mm) 15.53+2.52 | 14.07+2.52 | 15.58t6.66 | 15.586.66
AR (%) | 17.03+2.56 | 15.40+1.35 | 18.73+5.51 | 18.17+4.86
A2 9kek(Kg) | 12.93£3.33 | 11.60+3.38 | 12.50£3.65 | 12.07+3.14
A2 uk2k(Kg) | 59.27+10.32 | 59.73+11.30 | 51.17+4.84 | 51.37+4.57

BMI 22.97+1.99 | 22,73+2.42 | 22.17+1.10 22.10+1.13

A 4=E2F(L) | 43.47£7.61 | 43.808.26 | 37.50+3.57 | 37.70%3.36
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<3 19> Ethanol soluble fraction, polysaccharide fractionoi
o3 Feol gre] 83t

Ethanol soluble fraction Polysaccharide fraction
ZA PR | AN D (AN 12 F | AN A | AN 1R F
TBIL(mg/dL) .73+.40 .80+, 14 .70+.70 .83+, 27
TP(g/dL) 8.33t.61 8.20+.53 8.13+.15 8.10+. 43
GLOB(g/dL) 3.43%.32 3.30+. 26 3.47£.38 3.33+.58
ALB(g/dL) 4.90%, 30 4,90+, 26 4.67£.23 4,77+.15
AG 1.43+,02 1.47+,02 1.37+,.23 1.43+,.29
ALP(U/L) 100. 33+24.11 | 104.00+33. 60 | 107.3349.50 | 105.33+13.65
AST(U/L) 19.33+3.78 19.3341.53 | 25.67+7.50 21.00%4, 58
ALT(U/L) 30.00+3.60 | 27.00+3.00 | 60.33+34.38 | 39.67+11.59
GGT(U/L) 28.67+10.02 | 27.33+11.01 | 37.33+13.20 | 33.3349.60
GLU(mg/dL) 98.6716. 51 90.6746. 51 96.33+5.69 95. 0045. 00
CHOL(mg/dL) | 169.00£33.04 | 162, 6745, 61 | 202. 3369, 89 | 211, 00£94, 40
LDL(mg/dL) |100,.90+28. 14 | 73.53+41.88 | 145.80+88. 81 | 134, 87186, 74
TRIG(mg/dL) | 160.00£19.29 | 167. 3360, 04 | 138. 00£47. 15 | 145, 6770, 32
HDL(mg/dL) 59.00+8.72 | 55.67+10.02 | 48.00+12.00 | 47.00+8.18
RISK 3.80%, 05 2.90%, 03 4.70+2.80 4,77+2.82
BUN(mg/dL) 13. 33t6. 66 8.00£1.00 12.00£2. 64 11.00+3. 60
CREA(mg/dL) 1.13+,02 1.10+,.02 1.17+,21 1.17+.15
BNCR 11.90+. 55 7.30+. 82 10.73+3.91 9.70+3.73
URCA(mg/dL) 6.07+, 55 6.43+1.86 7.20+. 35 7.20£1.04
LDH(mg/dL) | 166.00+£26.00 | 159, 67+33. 83 | 187.00+32, 05 | 122, 47+110. 2

FIEE 03
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<3 20> Water soluble fraction, alginate fragment fractionoil
ol3t Woy g2e) s

Water soluble fraction Alginate fragment fraction
ZZYE | ANF | ANIFE | ANA | AN 1ZF
TBIL(mg/dL) . 9800 1.11+,29 1.11+ 25 99+, 36
TP(g/dL) 8.30+. 65 8.23t.11 8.03t. 40 7.93%.55
GLOB(g/dL) 3.33%. 42 3.17+.3 3.33£.25 3.20+. 30
ALB(g/dL) 4.97+.25 5.07+.23 4.70+.17 4.73t.25
AG 1.53+.11 1.63+.11 1.43+.11 1.50+.10
ALP(U/L) | 101.33%17.24 | 100.67+17.62 | 80.00+25.24 | 78.67+24.01
AST(U/L) 17.33+1.53 17.67+5.78 23.6745.77 18.00+2. 64
ALT(U/L) 36.0043. 60 32.67+3.05 42.0048. 00 34.0046. 56
GGT(U/L) 24.33+2.08 23.33+4.16 19.67+3.78 19.67+2.52
GLU(mg/dL) | 95.00+6.08 92.00+7.21 93. 0046. 08 93.00+2. 64
CHOL(mg/dL) | 149.33%25,.17 | 155.67+20.50 | 171.67+4,72 | 179.6719.24
LDL(mg/dL) | 71.27+11.82 | 76.87+13.11 | 87.13+12.69 | 87.47+14.06
TRIG(mg/dL) | 70.67t3.78 | 65.00£16.52 | 81.00+48.28 | 102, 67+48. 22
HDL (mg/dL) | 65.00+16.52 | 64.67+11.15 | 68.33+18.34 | 71.67£13.32
RISK 2.33t.25 2.43+.29 2.63+.70 2.53%.55
BUN(mg/dL) | 10.67+3.51 10.00+1. 73 9.00£2. 00 8.00£2. 64
CREA(mg/dL) 1.03%.11 1.07+.02 L9311 .97+.15
B\CR 10.17+2. 45 9.37+1.39 9.60+1.22 8.17£1.85
URCA(mg/dL) 4.83%+.70 4,97+, 57 5.47+.35 5.90t. 62
LDH(mg/dL) | 148.33+21.38 | 150. 67+15.27 | 169. 33£10. 60 | 152. 6715, 50

HF+EE 03}
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(Lh). a+ 23

njd+cir|alE  30% ethanol/sea waterE solvent® F&

%

2

crude extracts sample?] AEE TlA] HPLCE &g
polysaccharide, ethanol soluble, water soluble, alginate
fragment fraction sample?] H[YF FI}E v]2& GAF AHofA,
BE fractionoA] A& 44 ZEE BHH FAFLE {44 3
2ot AT AF, AAWA T4l FFE Bk 2
L} oA R vle} Zo] m|+clrlntE 30% ethanol/sea waterE
solvent®2 F&3 sampled FH Az AL Ffoles FAFL=

28t AR ZHAE Bt o] Azk= polysaccharide, ethanol

(e

moo®

soluble, water soluble, alginate fragment fraction Ag&o] T4
2 49 ¥ 5uHe 2ael 23] A% Ralvl sgHse Ao

2 Al&Hrt}.

ethanol soluble &3} water soluble AE ST Aoz ukdAc},
olg|3t iRt & FH HEE FHE FE3I7] fA F& W
S o|d3}stedct. &, 80% ethanol/sea water &2 ethanol
soluble &2 & ZF71E ¢, 30% ethanol/sea water &
water soluble 48] Ui F&& I8 A&EHAon, Z

solvent®2 F& ¥ F EES|IY sampled FA2ZFstgct. 3
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crude extractsol] ztZ} o2 FTHY IF JF+ FHAE FH
gel type®] =F A X|-& Wt 34 sampled AHE-SIqith. IR
AR Aol gl AZRE vt P FAEZ gLz vg F9]o
FH AAsH7] A, AHe F 15 7HF o= oA £y A 72

Heog A%, AF, Z A 79 =2, AW, AAY AF,
S8 Fare sl wgt & TAE S, B, vlzsiarch

718 gel type?] =4 AX|& v|nt LA=

Group 1. 10% PG + 1% Oleic acid
Group 2. 10% Oleic acid
Group 3. 10% PG + 1% Oleyl alcohol
Group 4. 10% Olive oil
Group 5. 10% PG + 1% Olive oil
Group 7. 10% PG + 1% (R)-(+)-Limonen

. 10% PG + 1% 1-Methyl-2-pyrrolidinone

2
3
4
5

Group 6. 10% PG + 1% PSH(Tween 20)
7
Group 8
9

Group 9. 10% PG + 1% Dimethyl sulfoxide

Group 10. 10 % PG + 1% Urea

Group 11. 10% Oleyl alcohol
(L) a+ 2+

117}#] sample groupE ©o]&3ste] U4 HEY ZAE <
CE 22>, <X 23} Zrh <& 2D Po] A 748 & FolA
AF4 AAEES 9 sampleS AAIF F|YPAIEO] Az Hof ¥l
3] o3t ZAE B (p<.05), 11 AES AX] & 7BAES
AR &2} Aol ol A2 HFETE AR 15 Fo {3t A

3 210,
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olF HATthHp<.05). AA| Az nlast Az 1F F I3AY F
AE FHY F4 FolA ofE FANAT 111 AEFE AT 3
FAREAAA A ol wls] Az 1F Fof {243t zlo]& Eirt
(p<. 05).
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<E 21> I8 4+ F7AE F713 crude extracts®] =5 A X]
A

A= A HA 15 F
v v
g A8 g e e |8 g
ke | & | ke | (e | k&) | & | (ke)
1 48.5 | 24.77 | 36.20 | 12.27 | 48.9 | 23.73 | 37.03
1.4 | 6,52 | +2.34 | £3.55 | +1.3 | £5.25 | ¥2.29
) 54.0 | 25.60 | 39.87 | 14.10 | 54.2 | 26.13 | 39.70
5,0 | +4,93 | £+3.82 | £3.35 | +5,9 | £5.33 | +3.84

3 49.3 | 25.60 | 34.53 | 12.73 | 49.1 | 24.33 | 37.00
2.7 | £2.10 | #5.66 | £1.07 | +3.1 | #1.26 | £1.73

4 58.6 | 29.47 | 40.87 | 17.73 | 5
+

2 | 26.60 | 40.63
8.1 | 16,41 | £3.07 | 16,08 5

4,80 | £3.49

5 56.1 | 27.67 | 40.43 | 15.67 | 56.4 | 27.60 | 44.97
2.3 | #1.25 | #1.06 | £1.29 | £1.9 | +0.87 | +3.94
6 48.8 | 24.67 | 36.63 | 12.13 | 48.9 | 24.30 | 36.90
1.9 | £1.86 | +1.40 | £1.16 | 2.5 | +2.29 | £1.06
7 51.1 |22.93 |39.37 | 11.77 | 50.9 | 23.13 | 39.00
3.4 | £1.21 | #2.96 | £0.81 | 2.5 | +0.25 | +2.04
8 50.5 | 23.10 | 38.63 | 11.87 | 50.8 | 21.40 | 40.07
2.5 | #3.46 | ¥0.15 | £2.40 | 2.7 | +4.10 | £0.80
9 53.0 | 23.90 | 40.20 | 12.55 | 52.5% | 23.05% | 40.35
3.8 | #5.80 | #0.14 | £3.61 | £3.9 | #5.02 | £0.50
10 54.7 | 26.93 | 40.37 | 14.30 | 53.0 | 22.37 | 41.00
2.7 | £1.65 | ¥2.38 | £0.36 | 4.3 | £3.30 | £3.29
11 76.4 | 38.35 | 46.90 | 29.45 | 75.7 |26.90% | 55.15
0.9 | £3.61 | +¥2.26 | £3.18 | 0.0 | +6.36 | +4.88

Hi+EE Q%) *p<. 05
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3t o 2% A3

} crude extracts

7}
v st AL W

A-¥
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<E 23 ¥F FF FHAE F7I% crude extracts®] FH A X]
A F A S W
2z A Az 15 F
4 29 |55 S |UiE &2 | A% =9 |5F & | dUE =39
Group
(cm) (cm) (cm) (cm) (cm) (cm)
1 26.43 70.70 50.73 26.17 70. 33 51.27
2.00 15.98 +1.42 11.80 13.62 11.25
2 27.33 75.67 52.33 27.27 75.53 53.87
*1.06 +2.31 *+1.15 11.10 12.57 11.63
3 26.10 73.13 52.50 25.70 75.07 54.00
0. 96 0. 99 +2.17 11.18 13.76 10. 40
4 29. 40 83.13 56.90 29.07 83. 87 57.23
2.95 x7.77 3. 44 12.68 16.22 13.61
5 28. 83 79.83 56. 33 29.90 78. 33 56. 47
1.44 +3.18 0. 58 11.35 12.45 10, 57
6 22.67 34.40 52.27 25.73 71.63 52.93
5,77 2.82 0. 25 10. 40 1].64 10. 60
7 26. 67 71.83 54,27 26.57 72.90 53.79
1.72 +1.39 +2.19 11.60 11.85 12.61
8 26. 80 74.80 53.53 27.33 75.57 53.73
12.62 18. 06 5. 08 11.99 17.46 16.12
9 26. 85 75.85 53.05 26.70 78.10 53.70
12.62 17.28 +2.90 12.83 17.64 13.82
10 27. 37 75.97 53. 40 27.37 76.57 53.53
0. 40 4,43 +2.16 10. 84 12.68 11.76
11 34.35 70.75 68. 50 33.55 91.85 67.65
0. 50 7.00 +0.14 |+7.0171E-02 | +3.32 10. 50
Ha+tESE 2%}
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CE 2DolA HE uiel Zo] AA &Y EE FFoA AA
Az AR 15 Fo oy zlo]Jp UERLERA] ¢gttt.
o]%2e A+ AIE fofsta,
@©. AF TR F#gle] 1HAA 11 AFS EF X AH
T AAHE S B Ax|W o] 6.03%, A|WE
6.86% EAF o7 Fo3t A E steitt.
®. AE 119 group(10% Olely alcohol?] ¥m|H FE4 Z7}x]
7hel A AAYES 30.22%, tiE FAAAME 9.4%2 FA
Hoz Rt ZAAE st 7H &7t lglch
Q. AAY 24 ZFE B2l sample2 1(10% PG + 1% Oleic
acid), 3(10% PG + 1% Olely alcohol), 9(10% PG + 1%
Dimethyl sulfoxide), 10(10% PG + 1% Urea) group®]%lt}.
E3] olely alcohol2 crude extractso] Z7}3t sampled] Z-$
AR 15 F 30.2242] AAWE Z4E 2o AYE Hied £
T2 HRALE thdeR A AEES ARET AItolm tiite] vl
] thE groupd] ®I3| AF W WIRtET} ®oirh wiebi] Hrop @2
AL E tidez A7|te] ZA vYt 4 AHRE FAFY TV
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corneun?] <QtZF[C]olA FF spectrung FHF

o
iy,

;r,} pdrd

’ —

lo

sampleofjA] Z¥] FWH Z2} stratum corneum® 1EF: BT 210,
235, 270, 410, 670nmof|A] Amax®] major peak’} #&EF| g om

B B2 A7to] Aol wal RE peakst ZAFH T}

oY,
o

o
e

stratum corneum®] ¢&FHojrE= RE peak3fo] A|7ro] HItHe] uw
g} 271519y, o] A3= Ay ¥ Zo|A] stratum corneum Q%
Zog oz uhz]x] 2 n|X|8] organic compoundZ} A]Zto]
2ol whet Fegol o ARE AABIAL itk 53] oA ¥
ot 34 F7E PR £ 11 sample(10% oleyl alcohol& 71)
AN 723 ¥W FZo|H RE peakgtol Alztel el uwhet zhas)
31, stratum corneum ZoA peak}e] F7lEo] 71A A EIY
C}. <28 12>= skin penetration enhancer& J7}351% U4
sample?], <% 13>& 10% oleyl alcohol& $7}3t sampled]
stratum corneum QtZofA A[Zto] A wWE AHEY EFF
spectrum®] AmaxZ}tE plot3t o & B¢l ZHojt} 210, 235, 270,
410, 670nmojlN AJ7to] F3te] FrtEE ZHE B3 235mmof
e & Fo=2 JI7HES ¥ + et ISR 10% olely
alcohol®] enhancerE& F713t sampleolA] ZF7}2] o] ZoH
270nmofj Al = 1202 ¥ controle] H|3} relative absorbance’} Ul%
F/HEE ¢ + UHAch

B3t S|2Fe} solventE A}E3le] & AT, 2= 5o 270

X &3 A3}, 30% ethanol/sea waterE solvent® 3l FE3%

u)

crude extract®} 80% ethanol/sea water& solvent® 3l F&T
crude extractsE Z3}slo] #|Z}3r Aol u|nt )& T} IR 2o

0% F4 ZAE 2R o8 BV FAES ¢ 4 At
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<™ 12> 0]y - t}xe}E 30% ethanol/sea water + 80% ethanol
/sea water® %3l crude extract”Z} stratum corneum
otZ o & x| 7to) ulg}l &%= absorption spectrum?]

relative absorbance H3}
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<% 13> o]9 - t}r|u}E 30% ethanol/sea water + 80% ethanol
/sea water® &3t F oleyl alcohol& 37}8} crude
extracts”} stratum corneum ¢t& O F ] Zte| wlz}

& 4% absorption spectrum?] relative absorbance

H =t
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2T FEE Y2 7] e FF/o ulel A=LE EF

o N 2 EANY 24 HHE JMH YT ThaE =z
& FE313 gel typedt

F vyl E oo ® HIgtE el 3 & Fot FHE AX|§ 2

)

229} solventE& A}23}o] crude extracts

gt

3}, o]9 - tlr|olE 30% ethanol/sea waterE solvent® 3t &

-~

ol

¢

} crude extracts?} T}E solventl} 3|RF{FE FZ3 crude
extracts®] ZFLEHTI & 8% AAYE H4L ZIIL

gt gy HAE Zo]A TG, Insulin, HDL®] £7}, LDLY| Z&7
Haow 1A FAZ {F A4LE HIdrh ¥E &
# crude extracts& FF AX|sIAA FAlo] FA3HA F
Be wel U4 ARIAE 20x8) ARG B8 T
7, AA EolM [T ZAE Bvh. F - FElA
cholesterol, LDLe] Zt4 2} HILG2] Z71stei=d], olast Az}
RF FE2ES FF AAAUE o v|T 4L T3 FEES

Z3)|533 9t} I RF crude extracts & H|T A FIF A

gt =

r—?—i f—
2 N
mz;_t‘

o
fr 1 o I

o%
fr

M
flo w2

ot7] 93] uly - clr|u}l?] crude extractsE phaseZ&|HO.ZE £
3} T [V/Visible spectrophotometer@ E43t A} tldHFE A2
3} water soluble &3} ethanol soluble AAEL 210, 270, 410,
666nmoll Al F4 EAHL R4, semi-prep HPLC 2| Poljx = 2zt
zt 271, 6718] subfraction®® E2|E| g c}l. Glycerol-kit& o]&
8 2e2lH &Y A YAE 23 APolAE ethanol soluble d&
o] 27 fractiond} water soluble AAollA 17§&] fractiono] Z}
Zh AW F3] &4l lipase?] /ol #ASH: Bs-adrenergic

receptor®] agonistEA]&] activityd Rt} A Ex}8F2] alginate
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fraguent’s in vitro AWl 918t Ze FUY EHE HolH
Agtont 7t A F3 RE FREE FH AA T 44 AFA
= H|gt 4 FI}J #HEH ZOF Bo} alginate fragment:= 3
A AW 23 23 gloy IFE F8 F AU, 3%
AYste] A2 mMEST LR A thrle] FVE F= ZoE AR
Hrl, AAR 3|RF crude extracts® I H RIAL It 4+ &
2} AFoAE 270nm FF FES HIRT v i fE HE]
20-302 ol ¥|FE JFoHo] FEHIT) 30% ethanol/sea water
2} 80% ethanol/sea waterE& solvent® 3to] zZtZt F&3F crude
extractsE ZYst TiY3t P F+ FHAE HUISt gHE
sample?] ¥4 AEZ FE 7

Huk )4 FAU UL YL o 4 odr) Olely alcohol&
crude extractsol] #7}38} sample <

2]
e UAE oY AYE A
2 ®Br

[+

14 AES AT AelBR
a7 et @A, B 34
tges 7ol AX A AR Fol dod HRFE ol &
PR AXE vw d4 AE AEE AT FE& ¥,
formulationz} 7]7] Adu] W AAik& 213 I3 AAZ FAHA
c}.

Mo & ¢

]

¢
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N 43 =% ddx 3 &3 FZokoe

716 =

L AT g BEY 4=

(1).

2}E /7] &l E o] &%t 3RF crude extracts®] H|Rh
A T A4 ALY
- 30% ethanol/sea water &3t 3|Z5F crude extracts&

S5 A2 A A wR sla mIe REE HY.

. A& H crude extractso] 3t vjgt A FF HEL

e - ZA
- 30% ethanol/sea water extracts % 2 7}A] water
soluble &, 67}%]2] ethanol soluble A &2

semi-prep scale HPLC &g|¥ =3l

. BAE wRt e FH G20 AEE g 7%

- 2718] ethanol soluble &3} 17]2] water soluble
RO A F3l Bal] B AASH= Bs-
adrenergic receptor agonist activitys E<Qls}el3,

o B F A =8 A= 168 Fhe} LDLY| Z4

AN ul Sag TE A

H
e
1]
g
ofN
o
X
M
P

3z

A=)

ZF crude extracts?} H|%t S|4 FH AFJEo| 3]HF

T FHAE F718E Wl in vitro AYPolA o]
A

D% Fo) A Takel QA AYS BT vl s
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FEES HAsL AYGHE T 2 FE ol &3¢ v
A

| &] formulation &2},

2. ¥4 Fofg] Jlg LAY JA=

(1). &2l wtE 27/ FSHe .
(2). 3ZF FEEA AW 23l & 71z de] #il.
(3). HPLCE o] L3 3|2 F F2E2] F2|*H(semi-prep scale

column £2|¥H) F3l.
(4). 2F 22 E tigH Hay, E3] &71xke 34

Rejop atEslol WE A2} 7Y H,

(5). IF FE S7RI7I= AA Zle T,
(6). 3zF F&2 iz A1 Hyl,
o BA - AEy 54

1). AZFY A2 FE ok A, (i2F 71F)
(2). Alginate VY Al e 7[i 7e &Y. (A&, MFE, A=
33, AR A AE)
(3). 7154 IAAE == JdE AQe x2S 39 ¥R,
gzt o] &2 EAsto] whE ojgal

L)
N
:lm

J
P>
4
olN
N
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A5 &. a+ A d4e &3 A

. 53 Felel AR AWE AYFo g FIste HZRFE o]

T AMER V)8 HFE BAoRY AA3} FIE #15H

HA T2 Tl AF AL e o|FY AFelth

NZFE ol 8T 758 A7 Ex AF /iy & vvt 34
RE B2 o] €T BT FA& vy sjaA, UEAE MY
sto] Al & o Fojrh

. Alginate ZA| 7|go] HYHEBE olF LY =¥ FFH
MEZ jer @ 232 A device A Zto]] L, dressing, drug
-encapsulation A}QEE #l3] F7I2 7} 7le& AT75H
ojo} Hofg AYEE Fxitl o] Eoke nl+, d&, 343
5ol U glont o sY A EE 2| Uzl of
o] A}Qizt7t A3ttt

A RFOIAM HYHE e B F& 4 S B HAE 2

go] BEY 4 g Zolth.

&£ oo
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A6 &. A7 HE AFoA sEeh off <l
A5 7= =

1. A3 Aty =}
1). =9 B¢
F2 AU Fuljoll ] AYAatte] Aje] o] A& wid
o2 AR TAE JMHIthe 23 B3t gk I odle

ehpale] AW ciatel FHE WA AWAE paEA A chat

2], MUsts e dF Foln, oitF

F2 Jlaed tiiut FEE2 ofgollA s JAHCL
(3). ZAF 47 7 Al=ol gt H7t

2/ FEES slimingE 8] S5 AHXE 3| Fo HI=E
= AFol FolA 7Y FolAL vy AFo] B o] LI
3 glent AR Fafo] 23 AAY Aol UiYt dFE e HA
oltl. & gross¥ FEH S FAZ Sl AFE BAE ¥ I
A A& 71FY FH G Aol iy A7t gt

= s

Q. &2 AT TdAA HRFEHE A, ¥, =3 Y
& el
A

rr
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