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Purpose&
Contents

- To secure Poria cocos cultivation technology for production capacity of 10 tons per

one-year and to develop Poria cocos products for annual sales more than 10 billion won

- To develop the plastic bag manufacturing technology to bring growth Poria cocos more
than 500 grams per year

- Yield rate: 95 % or more ratio of growth success rate to the number of plastic bags

- To secure excellent seeds: 2 or more seeds

- Efficacy: main functional substance content; triterpenoid 0.6 mg/g

Results

- To secure the bacterial strain of Poria cocos and to establish bacteria culturing
system

- To secure excellent seeds and preparing medium with optimal conditions

- Construction of plastic bag system and optimum growth condition

- Optimization of wood selection and sterilization

- Construction of Poria cocos seed inoculation system

- To develop the fiber web inside of plastic bag cap

- Optimization of growth conditions

- Comparison with the Poria cocos produced by the burial method

- Production rate study depending on tree size and inoculation/culture environment

- Establishment of cultivation house throughout the year and effective cultivation
standard

- Development of vinyl material with improved flexibility and elasticity

- Preparation of blend film and dual structure film

- Preparation of nanocomposite film and temperature and humidity control film for
Poria cocos production

- Standardization of plastic bag system for mass production

- Evaluation of antioxidant activity and anti-oxidation of Poria cocos extract

- Achievement of more than 0.6 mg/g of main indicator material content

- Development of product group (cosmetics and food) containing Poria cocos extract

- Acquirement Poria cocos producer by seminar and publicity related to Poria cocos
plastic bag cultivation technology

- Establishment and commercialization of cultivation test farm for mass cultivation

- Increasing sales for powder, slice production, direct store operation and marketing for

high value added of produced Poira cocos

Expected
Contribution

- Securement the technology to construct large-scale mass production farm with annual
production of 100t

- It is possible to establish stable supply system of processed products of Poria cocos
and Poria cocos as herbal raw materials which depend on imports through mass
cultivation

- It is possible to develop products that can achieve sales of over 10 billion won per
year as a single item

- It is possible to provide a technical and industrial base to increase the farm income
through the agricultural/engineering merger and a network of actual product production
and sales

Keywords

Massive

Poria cocos Vinyl bag Unburied Functioning

cultivation
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»E 32 Aol wE A= H BAEE.

A=y Strength (MPa) Modulus (MPa)
PE/PLA (7:3) v 1Al 33.25 630.46
PE/PLA (7:3) 2nj 14l 38.14 644.85
PE/PLA (7:3) 4nj Xl 48.12 654.11
IPP w2 20.62 757.81
IPP 28 A 41 28.14 775.11
IPP 48] A 41 36.11 793.44
HDPE/LDPE w41 27.64 764.87
HDPE/LDPE 28] 1Al 35.87 781.99
HDPE/LDPE 48] 1Al 41.91 792.14
LDPE w14l 17.88 184.74
LDPE 28] <141 24.10 201.87
LDPE 4] <14l 29.63 248.10
PE/PP (5:5) "] 14] 13.60 163.74
PE/PP (5:5) 2014l 19.64 211.78
PE/PP (5:5) 4u <14l 28.52 225.14

L oreFst =AY 259 Alx
O LDPE, HDPE, Nylon, IPP, PE/PP blend film, PE/PLA blend film< 0.05, 0.1 ¥ 0.2 mm
o] FAR HES AXsA. 25 FAE 5 Ax A £ FEE 4 AY
]

FAz A dolze TS xAsA.

i)
&

A 139 359 F715 xdse] Alz® BEe AL

O LDPE film (0.05 mm)¥} HDPE film (0.05 mm)<& ©]&3to] B&S Aujsds u A
Lo Wl wE Eo FAWIE 19 3.60004 e E} LDPE film& ©]-&3}%)
u] 20Tl H A 4882 g2 H#o] AakEdar, 25Tl A 583.7 g, 30Tl 5604 g,
5ColA 4904 go] AT FAE zZt= Ho] AAE AT HDPE films ©] 833 W+ 20T
oAl 4286 g, 25Tl A 560.98 g, 30Tl A 516.1 g, 35ClA 4378 g2 HAFAE 2t
Hol A AT Mg FAL EHo] Aakw 25Co|A o] HFFA7F LDPE filmell A 583.7
g HDPE filmoll A 560.98 g & & 20 go]Ae] FAxtolS Bt}

w Mo ro

-lhi
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800

—a— LDPE film
—C— HDPE film

700

600

500

Weight (g)

400 +

300 4

QGD T T T T T T T T
18 20 22 24 26 28 30 32 34 36

Temperature (°C)

A 79 3.60 LDPE®} HDPE filmS ©]&3te] HHS Auisld s u S5 =2 Wl
e 3o A,

O ¥ 3.61< LDPE film®¢ F7AE 0.05 mm, 0.10 mm, 0.20 mm= Z&sl] H&FS A uj

S W ASEe Wl mE Hdo FARSE vERdTth 005 mm LDPE film$
o] 8351 w 20ColA 4882¢g, 25ColAl 583.7g, 30ClA 560.4g, 35ClA 4904 g9
HFEAE zte= 2o AAE k. 2832 0.10 mm LDPE filmS ©]-&35S uf 20T
A 4795 g, 25Col A 571.2 g, 30Tl A 554.6 g, 35CelA 4876 g, 0.20 mm LDPE film<
o] 83t51S w 20Tl A 4827 g, 25Tl A 5495 g, 30ColA 531.4 g, 35Tl Al 489.2 g2
B FAE zbe HEo] AU 5] FAVL groldaE H#ol u FHA A
T A4S 2y a8y 28] o gkold A nudEA v fgo] AXEE Y
oF> FA9 FEL o] 8T F glAth

700

—&— LDPE 0.05 mm
—0O— LDPE 0.10 mm
w— LDPE 0.20 mm

GO0 H

500 o

Weight (g)

400 A

300

T T T T T T T T
18 20 22 24 26 28 30 32 34 36
Temperature (°C)

A 19 361 RlEEA FAC wE HYe A A
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O &4 E % Adr=s S7M717] kel vgd niAs £Fdste] 252 A=x83H. PE
b PPE o2 Hl&2 W= 55 Az I FolA 559 == Bz Alxd
PE/PP EHE I&59 4% 4= % BAES 1dd 43 57 A vido] A3t A
ox AZEAY. = ARAE FES AT dFo= PE/PLA (73) £d= 52 Ax

A ¥ 362 PE/PP 5= &

O 2% 3.632 Hld A & vE2A & 535 Ausids o A5 =9 st nE
3o FAWSE yehith 279 BdEAE ol &ste] HERS Aule A 20CelA Ht
Al 492 go] EFo] AAE LA, 25Tl A 588 g, 30TCollAl 571 g, 35ColA 474 go] F++
AZS 7F1 Eeo] AarE ) 183 2d % uid g $£2 dgsto] Auistgds u B39
A= 2 Ael7t glo] Hid A 7 BE S dFe 74 @e Adoem Btk

700

=m@em | |3yer of plastic bag
- 2 layer of plastic bag

GOO

500

Weight ()

400

300 T T T T T T T T

Temperature (°C)

A 19 363 HEdEA A ol e 5Ho 4% AE.

R

ol

stdrh vid A S8 9o d9e

O LDPE®} HDPEE 14 um= °]F X3
A9 3 AL Aeud v FA} AL

%
58 A Aok A9 flevy F A4
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O 1§ 3.662 149 HdEAE ol &3 EF A A AHF 2% ¥l we HHeo]
A WstE YERdTh 20T A B A 483 go H#Eo] AikE A, 25T A 583 g, 30T
o A 560 g, 35Tl 490 g¢] . Zol A AujE EHe %%é} A
W AGEE =y 5AVIE Bk AN SIS u Tl Aoz stk 30T &
Zol e TFel FASY 25TAA Aufd 5 | =277} 23 F o]l 7k k. 35T
o] ZLoflA= ALY w=Aur Abdol] os HEo] FEAY KA Xk EHS 25-3
0ColA 7Hg w2 A gkt

s
o
Cor
i
32
v
DO
(@]
(@]
1o
r

o

= LE | Ce,

Waght (g)
¥

5 ewol Wall me 8 = 2
4% % S ABE wgled, W8 47 FRAAL PPPLAZ 3 Adfs

©= eyt

>i£o§;

700

—&— PE/PLA 73
—0O— PPIPLA 73
w— PVAIPLATA

600

500

Weight (g)

400

300 T

Temperature (°C)

A 7 367 EHE HEo A 2= Wt mE S FA Wsh
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132} (PE, LDPE,

Ptk U claye] &S A}

S

&t7] flske] tht

A2 AxE

o

ol

il

Az
tol ardzpell 2AFAIZ1 F casting Hell 9

S

HDPE, PP, PLA)d Y clay
e 1, 3, 5 wt%9 TEE

N

o

o] 2F

gl

A 13 368 Y= clay’t €4

—e— FE
—~O— LDPE
~w— HDPE
—t— PP

120

T
wn
-
-

_
e 8 8
o ¥ -

(%) ones yibuans Buisealou)

T
w0
o

90

Clay concentration (wt.%)

A 13 369 Yx clay’} =94% LDPE

ma
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S RE, $E "ol sad e HdgAe] A 10drtt 100mLe] 2 A
gFolof AR, FE £do] A5d MUBAT AFHAL Aol 30Uvheh 100 mL
o B2 ANTY Hmz Akl A7 Baste] FAH ol

O Bel gEAME skl F& WAAME $EET FuE BARA G TA F7
BEehe oo % YT SR AT wmelo] Basty, We WAAAE BYS gas
= 3o Aw St 28 s,

O ol B AEABAAE $FETS 2T Fu F 1T AAS 49 1, $FEFS
N ARAA G T RRTA S DHAUL, T uBA Y He A
Z7A717) SAstel MdBA S AAE vhFs) WRAA BYe 4Fe AW T & 9

= aAE A4kt

=
O &3 249 in vitro 55 H7st7] 98] w4sted Add F52HCH), TTn”‘HKH) 7]
M H)EH(NH)S 70% ethanol® F =

e
_o|L
s

. 1kgd 74 5L & 5LE ¥l 100TCAA 12hsst 3+ % 5

7ol o #A] (JFERE No. 2)& ol-&3ate] g the, 4 3 w5712 w53t 52 1xA
1 & xR FEE5 A5 2 ddd AF8% 3T3-L1 (mouse embryo fibroblast)= ATCC
oA G435kl 10 % bovine calf serum= -3t Dulbecco’s modified Eagle’s medium
(DMEM) = 37C, 5% CO; incubatorel Al w3ttt (Day0). 1 % 29 &<k Wi ¢ o
S $3] A¢ preadipocyteE 10 % fetal bovine serum (FBS)S g3t DMEM HJ A] 9
o EEERl MDI (2ug  insulin, 111 gg/mL  isobutylmethylxanthine, 2 uM
dexamethasone), (Sigma Chemical Co. USA)E A &@3le] 2 A7k v &3ttt (Day2). 1
i 10% FBS/DMEM 8|0 2 pg insulintt 233 A2 8 Azt o] widst ohg A<
3+ adipocytes® #HEQIth 3 5mM Rosiglitazone @ 50 % ethanol® %3 A|85 7t
Zt AE5A o] YEbYA] &= 04mg/mLA MDIE A& st G5-E $H wjz]o 3 7}she]
AGAE 8 B AEA] v X e s #EE L, Az HAe 548 3 #

W AsE AGAE AlRE sEERE AYste] A AEES BEeAH

_

O 3T3-L1 AAES] AX AL 13l 2
A ) EE (NH)I 453 (KH) F+E=& 01-1mg/ml X2 24hset 22|33l
o (2™ 3.70-71)
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7| HE g = ENH)

800 falu]

|

a

5 5 8 2 9 8"

Ll Ll

Qi gorag) gy

STLUFB(CH)

300 400 s00
pzml}

200

pli]e]

Condt

{pg/

120

= = E(KH)

140

5 8 B 5
ety o b L 1y

10

|

I

]
100
8O
BO

12

i
3
£
&
3

20

Ei]

=}

I

i}

200

Jog

Cont _10O0 700

Cont

[

g
p= 1

NHE 0.1-05
Fol= slslct.

i

o o=
= 5

o8

=48 HolX

ST
X

Al

1
T

mg/mLe] &=R ¢ oA

-
-

of o

hya
s

mg/mL 5% WA A

2 4=3(CH)

=
=3

ENEETN
0.4 mg/ml =3

ZIHZE 453 (H)

A 13 371
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O AAEe PFAs Fstr] fsto] Alxd ol 549 ALE A6t
Red OF °¢]&3te] ME 94E& Adgt 23 NH, KH, CH F&& A&
S Yetllth (29 3.72). 5, Al HEEFEE9 4$ 04mg/mLsEolA dixzaed vl Al
I A FH o] {8 deﬂ%—% A=

A5 pM Fenolibrate

o

0.4 mg/ml 7| LY 4 2 ovH) 0.4 mg/ml B 42T (KH) 0.4 mg/ml F3HHFH(CH)

A 19 372 5@FEE0] 3T3-L1 AlE 23 % A5l v = F-Fn PR,

O & FAA At 59

%
sheich £ Agel AET 29 43 o

e 4% A5FET 0% ABLFEL A AFFEL
As Fdel 1099 G hste] 85T SmelA 24h Bk & 38 B FESAC.

» ¥ 3.3 &5 D IS FF HHY FEH

Poria cocos Total (g) Yield rate (%)

PCW(A) 0.8259g 0.9177%

Water | PCW(B) 0.9554g 1.0616%

extracts | PCW(C) 0.5934¢g 0.6593%

PCW(D) 1.0879¢ 1.209%

PCE(A) 1.3820g 1.5356%

70% | pcE(®B) 0.7209g 0.8010%

EtOH

(o)

extracts | PCE(©) 1.1633g 1.2926%

PCE(D) 0.6642g 0.7380%

(A) = & A A= (Slice)
(B) = Uit (Y B
(C) = =it (3N Y +9)
* (D) = =4 &2

¥ | ¥ | ¥
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O 1,1-diphenyl-2-picrylhydrazyl (DPPH) & < s+ A} spals) g
A& 7ML 9lvhe DPPHZE 2 gl A&kl ghelals Af ehrjze] w3f A%
Zlola, wepAle]l DPPH7E ghelo] Wol] 45 W}

S 273 DPPHY| #d4& =4 A
S A Hol UV SAHA 11 X% Yoxlg 4% MEF9] Electron donating ability &
43 Ay lOOOug/mLoﬂ/ﬁ PCE (A)+= 84.5%, PCE (C)+= 935%, T4kl PCE (D)<
786 %= 53 FdAitstsS YEAT E§ odeteFEEo] AFFEECd vl oAz
° = DPPH &tz 2750 1 = Skt

O ABTS W2 t& AR By FolA 7P Wol] AHgE = WHoes #desd FdEs
stk Alg9] HIEE <ls]l ABTS (2,2 -azinobis—(3-ethylben zothiazoline-6 -sulfonate)”}
AbstE o} ghr)zh Fol &9l ABTS 7F A= oA FalE SAst] itk d4S =
gttt ABTS "= 600-750 nme] ®9lelA A3 S+& BHAFH, fdsid 8= 3l
A5 b AR, HmA SEEN 2 FaATAASE e whEete] 59
o] BAlE o] Aol ABTS® W3 Htl, ABTS+ radical scavenging activity o] =743k
7= 1,000 ug/mLoll Al 2 Aol A A4kdl EFEQd PCW(A)7F 994 %= 71 -3t
Z 2% E e, dAA o2 dAkstso] FokH

S0 1000
Caomeintraliongjig/ml)

w By lied Hydmmy Anisole 8RPCW (A) ®PCW (W) ®8POW (C) 2 POW (D) 8 PCE (A) # PCE (B) 5 PCE(C) ¢ PCE (D0

A 13 3.73 Electron donating ability of Poria cocos Water(PCW) extracts and ethanol
(PCE) extracts.
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# Busiuwd HydrenyAmsele 8 POW (A) 8 PCW (B) wPCW (C) wPCW (D) # PCE (A} # PCE (B) wPCE (€) = FCE (D)
A 13 3.74 ABTS+ radical scavenging activity of Poria cocos Water (PCW) extracts
and ethanol (PCE) extracts.
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A% 3 B9s Ao A& ATk 1 kgd 74 5L & 5L €ar 100TC

O o] A& KA1 Zd7]e] o2 (SFERE No. 2)& ©]&3te] ot ths, 7t 3d 557
= F5cal $4 AR F Ax BEskd FE=S ARSSRslen, F5E(idd)> 47 023 %,
0.38 %0t Eek nlvf e AP (&) s T ArhadE AAs] A& &7, 4
%, AR EE ARESIGeH, A FEES 271 A8 AaF, 2], Adx 1ked = 5LE
BaL 2h 30 &}t 7hEste] FEsksl o, ofsh ddE ffolA ARt 50% ethanol FEHI F
Al APt on, F5E2 A7 71%, 1.3%Ath F7] 0% s FE552 1 kgd 74 9L9
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O 3T3-L1 A5+ American type culture collection (ATCC, USA)o| A F+4ste] AL&-3}
Aok MEE 10%2] bovine calf serum (BSC), 1% penicillin streptomycine % 7} 3t
Dulbecco * s modified Eagle s medium (DMEM) 8i#]ol|A 37T, 5% COzol A 8UZF wjok
%, 10% fetal bovine serum (FBS)7} #7Fd DMEM X ol A vl Al A confluentdt ZEl
7F HW 23t E FEetHA AIEE AstAt st A1EE AJE(D-0) el A 10 % FBS, 1
9% penicillin/streptomycin, 2g/mL insulin, 2uM dexamethasone, 111 pg/mL isobutyl
methylxanthine©] ¥3%¥ DMEM ®ix 2 wstsle] w3t & 10% FBS, 1%
penicillin/streptomycin, 2 g/m¢ insulin®] *¥3%t¥ DMEM #HiA|=Z ®}¥ 3, D-5Y o] %,
insuling H7pshx] &2 w2 gt Al5E 23 WA wE A GdAse] A F
7FA %% (200 ug/mL, 400 ug/mL)E A gt on, 2% 3F EIA g FAL HEFE
200 ug/mLE 1:19] v &2 g3t}

O 3T3-L1 adipocyte®] A¥ER3} 2 AWE2o n|x= JFS #3517 98] 37 5
H & D-PBSE HlSHAIS 33] A2 3Fal cacodylate buffer® 4ColA 2h A AIZ F oil
red o solutions 3 m¢ Yo 2h&®9 AAMAIZ F solution= A AS F 40% isopropyl

alcohol® 33] M sl AZAA dn 7oz BHa90}

O gAkst AelgdAls =4S ¢s] DPPH (1,1-Diphenyl-2picrylgydrazyl) &4 &4 & <o}
ok Al&:9] 1,1-diphenyl-2-picryl hydrazyl (DPPH)| o3t 3o s32H Al 59
AYe A Ao v WE AxF 2 FH2 AR ImLel 04mM DPPH &9 0.

[e)
mLE 7}stal, 10s7F vortex mixing & 37ColA 30 mins¢t wFEA1Zl the o] wh$-of

e

(@)

o
microplate readerE ©]83}¢] 517 nmolA SHE=E SAH3IAT
O ikst AggdS SAES 98 ABTS &z &A% SAATE ABTS+ 2AEAd S
2’ —azino-bis(3-ethylbenzothiazoline-6-sulfonic acid; ABTS+)2] & @ <Fo]2 glr]zto]

Fael A dAksbsS SASAT 5 ST &gt ABTS+ 7.0 mMel|l &/l
433+ potassium persulfate 245 mME 7}8}e] 12-16 hs<t Ao H23}e] 734 nmol A]
F4%E7F 0.700+0.027F ¥ X5 ethanol® 3|4 ¢ th3 ABTS+ solution 900 uLoll =% A
£ 100 uLE H7bste] 734 nmelA 3% WEE FAAT 2 A8 FE529 494 &
AL AEE&H HI7boF F37 Y FREHALAES %= HER AT




O &tst AggdAd 542 9138l Reducing Power (3¢9) 54 st 2479 5%
He ZAS Als 01mLel 02M <A 959 (pH6.8) 0.25mLI} 1% potassium
ferricyanide (KsFe(CN)g) 025 mLS 22t £33k, 50Tl A 20 mingt ¥HS-A1 7 ©& 0.25
mLe] 10 9% trichloroacetic acidE % 7}stal 3,000 rpmelA 10 minZte] YA EZE T3t
Aozl AS S FH3FFe] 0.1 % ferric chloride 0.05mLS Yol @AurS-S F w7 v,
700 nmell A F3 =5 A3

O k3t AP FAS =4S 98] Xanthine oxidase2 =743t Xantine oxidase2] 4
A &3+ 0.1M potassium phosphate buffer (pH 7.5)¢ xanthine 2 mMS %<1 7] ]
mLel xanthine oxidase(0.25U/mL) 100 uL¥} =% A& 100 uLE #H7lsta thxaol =
Algdl Oial SFFE 100ulE  H7ske] 37T ol A 5m1n£°} k2 A1 7138 20%
trichloroacetic acid (TCA) 1mL< H7Fste] WEE& F 54121 ¢ 3500 rpmel A 15 ming 9t
QAR o] A5 HS Helo] AAE uric acidE 292 nmol A S =S S5

O #x3l 7ls ASES 9@l Elastased] &4 oAE Lolr sttt 747te] w2 A
Alggds 05 mLy Aldde] #H3Far, 50 mM tris-HCl buffer (pH 8.6)°] *2lporcine
pancreas elastase (25U/mL)& 05 mLS& 7Fst & 7]d=2 50 mM tris-HCI buffer(pH
8.6)° ¢ N-succinyl-(L-Ala)3- p-nitroanilide (0.5 mg/mL)S #H7}ste] 20mins¢t wvH&-
A713L d5oll A Smins et WAt WSS FA Al F 410nmelA] FFEE FASA
th. Elastase A& Al5&A9 H7b7¢ 7379 F3 048 (%2 e

O w3l 7ls #H5E 9 Collagenase®] &4 A& <ol okth 0.1 M tris-HCI buffer
(pH 7.5)l 4 mM CaCls 718k, 4-phenyl azobenzyloxycarbonyl
~-Pro-Leu-Gly-Pro-D-Arg (0.3mg/mL)E =< 7|d 025mL ¥ A58 0.1mLe &3
oo collagenase (0.2mg/mL) 0.15mLE *718te] A2 A 20 minsot WX3 & 6%
citric acid 0.5 mLS Y] W8-S X A7l F ethyl acetate 1.5 mLS % 7}8Fe] 320 nmoll A
A E=E =439t Collagenase A& Ad 2 Alggdo] Hrb4eo T/t 3704
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Z+7} 200 ug/mL, 400 ug/mL *

KN
=
stol AWEHFe] Fogor gastgort,
=k

ERA SR, el e el A R(ES) A¥d AW F4 oA &

A AEehe] oAl F%T fAleA JERtTh =R B Anied 37w
(50%, 70%) 2 A% FZB(FIW)S Eqale] 200 ug/mLe] FEZ AT AF AgFA
ol o4 QA HaHUW, BHREE BE ATy £ v AE 0 AW 37

i 1
oA %S &% 7|F(200ug/mL)OE HWE Y-S w B oE A trv 379 &3
Aol ¥ AR a3s Btk

O DPPH (1,1-Diphenyl-2picrylgydrazyl) A4S BEAafHH dAxdo] e &4 2y
of AatE Foste] AETe AWAE ASE AAGFAY, AU = A g Ze <
=35 AN F e sES ougth webd vm Y ERAE(ES), A 5
Alga(Eeh e sEd DPPH #tuZ AAZAE S SAS 49 5% &40z {94
HAoH, Img/mL ©lte] AFZolA= Hufy H#E AT (EFS)o] AR &

=4 =4
F AET(ED T Alete] Gud 2750 794 A =A ERE T
DPFPH
1061
= 5= -
3; &l . .
g &0 b it
"::i 54 =
E a0 ®3
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'_E 34 T
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Sl Imgml 0.5 gl 01 gl
A 77 376 Al EEEFEE 2 AAAMER A5 dAEols
O ABTS+ wlud <tAs Afett)Zd=2 DPPH W3 g7 ditstdd s gty +2
o]&€th DPPH A9t vpi7HA2 sk oEH oz Afeitd 71840 Frtets A2
= yesker, ot v A= Himy 58 ARS(H5S)9] aeE Agde] EE awel
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O BAPL 4aE 2AL BANIE FAL SHa 40w AR FARARA AL
g 7 Aes UEeE gz Axolth Hlufy EH ARG (ES) B 5H 23 FEEY
Ew S99e 248 4%, R AEden Zoddior, S8 asE A6
mg/mL) oAM= Hwly 58 AE w5 9 grete] EF A g Ho] 7 =
e

100

90 msmg/mi

Y Tmg/mi

- ®0.5mg/ml
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O Xanthine oxidaser superoxide radical ©]4 hydrogenperoxide®} #2 AbslA|2] U&=
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Seid Qe 7 5O BebAstel £F A AUA Zt 9 Aol
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By AEYR

O E#HFZHES UV-VIS Spectrophotometer #4138 Az 34 200-260 nm -7+
280-320nmol A 54 I a7t ey EHFEE9] A< Ergosterol, Pachymic acid,
Tumulosic aciddll Al YElv= 54939 BE5S YA AUt HHFEFE 7ol 57t
G55 FHET T e AES BATh 4" Ay Faadt delygE vast Ax
BEHFEEY FATH 24 #S A= AS ¢ AT

A v \v_,A N s

T f ['/ - % = /
KT oL e
14 et > S and

Triterpenoid 4| HE = Pachymic acid Ip-hvdroxvianosta-7.9(11 ), 24-triem-2 1 -o1c aced

o~ .f"ﬂh‘*‘t‘afj\l,.#'“"
f

1 (=25

Tuwmulosic Acid Dehydrochuricoic aced Ergosterol

A 13 382 By Fo AuAR 35Hal,

-

.0

- B

a3 s . A .
Im -1 ma p- -1 ] Ia4a Ha 10 HHa
% v langt i (nm) W avelen g (rm )
A 13 383 BHFEH59] UV-VIS Spectrophotometer 41, (£v: a-FF, b-ol &)

A7, -O0H(3400cm ™), C=C (1,660cm™"), C-O-C (1,060

=4
(1,700cm )7} A&=Heo] E#HFEEo FAEQ Ergosterol, Pachymic acid,
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A 19 384 H@FEE° FT-IR &4,

O B#F&ES BC-NMR, 'H-NMR #2413 ZA3} hydroxyl group, methyl group, angular
methyl proton, double bond proton, acethoxy group, exomethylene proton S°] 7<% 9]
=w=9 452 Ergosterol, Pachymic acid, Tumulosic acid®] =245 A4 A

Hol=

= o1 PA PN T
TAE Ayt FuEdd A deolHE Hlug Ay HIFFEEY FAEY dATS &
AA Tt

A ilL- L i

A 139 385 BHEFZE9 BC-NMR¥ 'H-NMR #4 23},
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A 19 386 HEEA Auiyoz Aujdt B &5 'H-NMR 24 23}




O Pachymic acidell tiste] PDAel| ¢J3t A&& AX=st3=d UV 230-240 nm F-<Loll A
°Fet peak® HEEHATH HIE A Hel o AujE EHES dxste] FA P 5HES 1L
o] dichloromethane® 2 33| $7FF=3 thy 1L AASEL 2 AS FE819 +9
stttk 283 AZS pachymic acid, 3B-hydroxylanosta—7.9(11),24-trien-21-oic acid,
dehydroeburicoic acide H#HHS o] &sto] st oA Aujd HH F=F #4& A
Al aF3A

» ¥ 34 BHFZE BC-NMRZ 'H-NMR &4 23}

. . 3B-hydroxy lanosta- 7.9 .. .
Sample Pachymic acid . . . dehydroeburicoic acid
(11), 24-trien-21-oic acid
ZAE 59 0.14 mg/g 0.15 mg/g 0.01 mg/g
AAL 5 0.23 mg/g 0.14 mg/g 0.15 mg/g
5 EE 0.25 mg/g 0.21 mg/g 0.16 mg/g
Hd 54 A 0.67 mg/g 0.92 mg/g 0.88 mg/g
Hd 53X H B 0.65 mg/g 1.08 mg/g 0.96 mg/g

O E# W 3gF%¥ pachymic acid, 3B-hydroxylanosta-7.9(11),24-trien-21-oic acid,
dehydroeburicoic acidg A #&ste] A HAAeAT. 7 A3 HAstE vHEdEA Al
el of] A AakE o 79 pachymic  acid9] skeFol 067 mg/g, 3B
~hydroxylanosta-7.9(11),24-trien-21-oic acid®] =] 0.92 mg/g, dehydroeburicoic acid®]
SHFol 0.88 mg/gl 2 YEt AdA B T4k B8, HAstE A 42 i v EA
Alz=go A Aitd BHo] N xEAsIFRY 13274 s =2 S YeERY Ak
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O vhedd T2AE o8¢ Z2ug AR 45 A3 AAHoR 8T & dE R}
Lo vhaa A (rhaa AE) olth sz A ARG @AY 45 3 104 @
of Wl 10009 FEe FA/GoR AdH AL o3 Lz gl £ Aol
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YA F2AE e fg AFE g @A 53 298 g V[ xATE
5o At BEHFFEES A7l A olAsEE (TiOy) Y=dA7E 99 v=idw
A HAH x=1S AAs7] 8 712 AdS s AT. A LEAQD PVASF pullulan
S E3stel A71ArE AW 29 3.89% TiO; Yi=gAke] ke mE YAy
o] o]R-Ye) W3tE FE-SEMS o|&ste] S4% Adolth TiO, Y=dA9 3h=Fo] 1, 3
wt.% = 7 wrtoh AR A7 o] ol 1
wt.2%6 A dx=dArt FrEA o g aFol

3 wt.%= S7hgtell wel 2 Aol =LA

A 713 389 FE-SEM images of PVA/pullulan/TiO. nanofibers mats prepared by using
various TiO, contents of (a) 0 wt.%, (b) 1 wt.% and (c) 3 wt.% (PVA/pullulan solution
concentration: 9 wt.2%, Voltage: 15 kV and tip-to—collector distance: 15 cm)
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gaFol Trbeel wel YRyl A4y ExHE TiO, YedA7t S7HegS & 5 9t
L&k 2o A=A e 7ee HAsr] s FdE TiO, U=dA7E Y2 3o
| EXxH o] lofof dh=dl, Y= W SRHA @i LEA FAE A
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A 73 3.90 TEM images of PVA/pullulan/TiO, nanofibers mats prepared by using various
TiOs contents of (a) 1 wt.2, (b) 3 wt.2% (PVA/pullulan solution concentration : 9 wt.%,
Voltage: 15 kV and tip—to—collector distance: 15 cm)

O TiO, (0, 1, 3 wt.%)el w2 PVA/pullulan/TiO, V=52 x o] XRD dlolg 2 <3
FHAE BT AS 29 3.910 YERNATE TiO, Y=d#ke] &) 0, 1, 3 wt.%= W
shstel wel thE dEs 257 YEhYe S & 5 Ak TGA 23z A 71 of g
A= (@) TiO, Y=PA= H71etA e =4 PVA/pullulan®] ZF W3S Uehdl Ao
H, 7FE flel d= (o TiO; YHx=dake ol 3 wt%= 7Hd =2 PVA/pullulan/TiO,
Y222 yebd Zojtt 150 °C el %ol TiO, Y=g ate] ghafo] F71ad4=
Aol A E AL & F AUt
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A 13 391 XRD and TGA data of PVA/pullulan/TiO, nanofibers with different TiO-
contents of (a) 0 wt.2%, (b) 1 wt.%, (c) 3 wt.%.
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A 79 392 PVA/Ag 4= %9 FE-SEM % TEM A},
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O nEA mpolaRYAd HEHFEEFS EYAIIZ] HAsted HAAFEA poly(vinyl
alcetate)/CNT wlo]AZJAE A Z3FA T PVAC/CNTE dga3tel & #AzH At
CNTE= SE€HH7 b2 YeiAAZN HEF2E5Y 39 o S43do] AFgyez A
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» ¥ 3.5 Experimental formulation of functional whitening cream.

No. International Nomenclature Cosmetic Ingredient Name
1 Stearic acid

2 Cetanol

3 Glyceryl stearate

4 Sorbitan monostearate
5 Glycerin

6 Glyceryl trioctanoate
7 Water

8 Triethanolamine

9 Carbomer

10 1,2-Hexandiol

11 Caprylic Acid

12 Caprylic glycol

13 Poria Cocos Extract
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| Hydrogel Mask |
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Group No. of patch tested 924 hour
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Poria cocos root extract

»¥ 313 HEFEES

No INCI Name Contents % (W/W)
1 Oil Component Q.S.
2 Emulsifier Q.S.
3 Water Component Q.S.
4 Thickener Q.S.
5 BEFFEE Q.S.
*Q.S. (Quantum sufficient : proper quantity)
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