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Ant1ox1dant and antimicrobial activities of trypsin—treated Pinus
densiflora ethanol extract.

J. Environ. Health Sci., 2018, 44(3), 645~651

Antioxidant activity and anti—wrinkle effects for enzymatic hydrolysates
of carrot extracts.

J. Kor. Soc. Cosm., 2018, 24(4): 645~651

Effect of DNA extraction methods on the detection of porcine
ingredients in halal cosmetics using real—time PCR.

Appl. Biol. Chem., 2018, 61(5): 549~555

PCR Analysis for Halal Authentication of Cosmetics Containing Carrot,
Oyster Mushroom and Pine Needle Extracts.

Food Engineering Prog., 2018, 22(4): 309-314

Anti—wrinkle effect and mechanism of bromelain—treated Fleurotus
ostreatus extract in human dermal fibroblasts,
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- Antioxidant activity and anti—wrinkle effects for enzymatic hydrolysates of
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- Effect of DNA extraction methods on the detection of porcine ingredients
in halal cosmetics using real—time PCR, Applied Biological Chemistry,
61(5): 549~555(2018)
- PCR Analysis for Halal Authentication of Cosmetics Containing Carrot,
Oyster Mushroom and Pine Needle Extracts, Food engineering, 22(4):
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- Anti—wrinkle effect and mechanism of bromelain—treated Pleurotus
ostreatus extract in human dermal fibroblast. (in progress)
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2. Q7Y e B 2

7F. —21‘3’4713’& "53 a7 d
[ 4 A A8 aaME] 328 2 SAF Y, 2 I5e 58 MEF FE]

(—?53711_ D (F) ARRE)

- U FAE AL B, =R WY, &Y, 55, $4HS g E 54 AHE FEES e
ol&d digt BA& ATt

- FEES A8S viaawy Igs sk, N AET U Ve 8 Ve F
A Fells A8 AFTl Hjg) &50] St 1% gelgtch

- FEE 9 AFE SAF s =urel & Q1F7]E] LPPOM MUIZHH & A5S 3
53t

- g QAT AETE FEIY

= h= j=
Bromelain® 2 3l9ith, ol &4v2 A% 2 P oA HEHoE AMeEHe ZoE T A
Fo SERE A8o] e Y, Kool ¢uo] e §FHE TR FF w1
FErt OES e B AT Aee fhE uEEe AEEe] HaR o 9% & £ 4
L3195, B Ao AFESE G40 ST B 19 7RG
X 1AM 849 &5
Papain (EC 3.4.22.2, endopeptidase) Bromelain (EC 3.4.22.4, protease)
EIAGA A= BIEGAS A
1.5~10 unit/mg solid 1A > 3 unit /mg protein AT
(from Papaya latex) 2184 protease 11% (from Pineapple stem) A=A Protease 65%
% Zkal
o 3391 (Papain)
- el Thde) ol Aoz doli T AgRelEs BARE 2-3%, 59Y pH

8.75
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o B 2wz}le] (Bromelain)
- IRl E FoA] Tl B3 SAR A W, BE IRINE S04 Wl A
- A T2 papaindt WSkl e R
- )] AFEE-S sh, av)9F I AFA] TilEe] astE B
- Y¥S5(anti-inflammatory) 28 &3, 2AEG A s TS 93
W FE=E5 M
B dAToA st FE2EY Ax 8 29 19 7S ofe] EE F FEsiglen,
o gt F o] =2 AT tEiE &riel 9E HlES AN FE& ST
FEE Az WY F& 34 49
Step 1 - AT A& WIS 75% © 25%
3 Cela| BN, &Y, =5 4
Step 1 ',vg:w# (EE20) Step 2 - AAIFE 60CE A, lhr 5 712, 5
H+ =S A8 55
- Papain ¥ Bromelain 353‘__:. 212
sep2 Jams on:70, 60 o (52 oPfel gET ARE B 24 4
Step3 - 84 AHY FEE AHEEY 1E&E 84 EF
A He i i
22 HE| (Papain or Bromelain) 5.00% A4
=24 5243} (80~85°C, 30min) - AL 7o B33}
Sten 4 "M o vl daw ARE B 2 A
=P HE @0-2502= SR Step 4 %—%—;ﬂ Juch 5o 2R I
HE HAH A o} (B0 &Ao] A &A 3
- 80~85°CollA] 30%%F A & F& F8
Step 5 ‘
IRE S AR - FEEY LEE 20~25C A BIA 37
Step 5 - B 2= o3}
- ol 3PEFO H87bse AAlst 952 AE
a9 1. &34 2 3 AR Ad
) e FE59 PEE LA
1~32PdE QoA et FEES 19 2~4d 7RIS 1xbdx= e} 2, 3apdRe] B9 HE g
st ehAlEo] Z2b A9 By wpamiel V)R sPEQ] - R Aol3l] wlde] YE FUskA
AE 7hss FE2E tE AoRE st Y 95 G RS R 57 bgE
BAE APt FEES TPEET
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9 10 11 12 13 14 15 16
el Bl AeE Ea gl ¥ el Bl new a4 e Y

OY 2, 3, SEHEHAE 9ER 3 54 A FEe

D1 92 PB 10 : 92 FEY4 AKX papain 2.5% A& 2. B PB 20 : @ FEN A papain 5.0% A2

3. 9 BB 10 : B FZ%)| A% Bromelain 2.5% A2 4, B BB 20 : B FEY0] A% Bromelain 5.0% g
2) 5. 2 PS 10 : G2 FE9o| 1% papain 2.5% el 6. @< PS 20 : B FEN IF% papain 5.0% e

7. F= BS 10 : B 59| 1% Bromelain 2.5% 8] 8. @< BS 20 : Y &9 1<% Bromelain 5.0% g

rr

2

3) 9. =E}g] PB 10 : =E}g] FZMo| A= papain 2.5% 2] 10, =E}2] PB 20 : “E}e] &0 A% papain 5.0%
11. =€} BB 10 : =E}g] $Z9| A% Bromelain 2.5% ] 12, =E}g] BB 20 : =E}g] FZ] A& Bromelain 5.0% 8]

4) 13, =B} PS 10 : =Elg] ZZdd| I1£E papain 2.5% 28] 14, =l PS 20 @ =Elg] &9 1T papain 5.0% A2
15. =E}g] BS 10 : =Elg] 3&99 115 Bromelain 2.5% & 16, =El2] BS 20 : =E}g] %Zd4| 1£E Bromelain 5.0% 2]

B AToMe G =eleuils 98 papaindt bromelain £4F AFE

2t AR g2 TR APste] & 1659 AEE AxY. (97 2% X &

X ALFE 2% = 5 16%)
—L

3718 sHer 7

2 D
AEriE BE golsigi, B o] A
= KR
3T =
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Carrot SEL
Extract HP

Carrot ANFLA

Carrot SEL
Extract LP

L

Extract LP

8 cemLaND 0O

(

eshroom ANFY ushroom ANFL
Extract LP Extract HP
i P

Woihroom SEL
Extract HP

Mushroom SE
Extract LP
Woaan e o4

Mushroom
Extract

A

L S

- SEL : Papain &4 #g]

Pime ANFLA
Extract HP

. CETTeee

Pine SEL Pine ANFLA
Extract HP Extract LP
L] " L]

Pine SEL
Extract LP

. e i 4 ] ]

- ANFLA : Bromelain &4 #g]

A2 29

o
8
ﬂ

- HP : High Purity :

- LP : Low Purity, AT 248 A8
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(A solventel] =9 A&+ 0.45 um filter=
@ HPLC Condition
- HPLC : Hewlett Packard 1100 Series
Waters Nova—Pak C18 4um (3.9X300 mm)
- Column oven temperture : 46 °C
- HPLC pump : HP 1100 Series, Binary Pump
HPLC injector : HP 1100 Series, Autosampler
- Variable Wavelength Detector : HP 1100 Series, 254 nm

filtering & ARE)

- Column :

® 4% 23
B FEe ABE § Bk A 722
E e 92 422 3 8k A

= Az FZ A opu=it 245 1 FEE VAL AEE
¢l Papain 5% Hel| ofrh=tl S 603 ug/mQ U w;, EE AN 4757 ug/nt o= oF
680%e) B7hEE HAG. 22 B o AR 5 A e o
A S 1,334 ug/ml o|E wbH sl o2

Papain®] 7% Bromelain® 2 A2|@& 7850 vl &4 -’EE | Lﬂr?/} "gﬂﬂh O}U]‘—”«] sl A
o7 S & F AT o]F Papain AeE 4 AHEA] GLY, ALA, TRP, LYS ¢ F=7} t4&

ofrjiztel] sl =3kt

%1 GBS 9EE 3 244 FEEY oAt 24 Wt

AA Papain (A=) Papain (I&£XE) Bromelain (A&E%E) Bromelain (&%)
(ug/me) | Z< PBIO | < PB20 | B PSI0 | 32 PS20 | ¥ BBIO | 9 BB20 | B BSI0 | B BS20
CYS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ASP 34.35 21.38 91.26 122.22 69.94 72.77 53.82 58.22
GLU 31.96 17.90 168.27 278.64 10.30 9.30 8.92 8.96
ASN 90.53 63.07 285.60 444 13 163.30 184.16 126.98 154.62
SER 40.77 30.36 132.20 212.34 62.07 69.00 48.95 59.67
GLN 62.64 45.99 104.88 114.33 88.91 88.20 84.71 68.05
GLY 34.95 14.61 397.61 729.77 11.77 15.55 9.89 13.90
HIS 8.49 5.92 37.72 64.57 12.04 11.57 8.91 10.28
ARG 53.46 45.08 181.95 295.82 64.71 72.41 46.52 56.16
THR 15.29 12.81 69.08 120.08 18.80 25.84 15.25 21.43
ALA 196.02 149.91 32213 420.77 289.13 279.24 216.40 23733
PRO 9.03 7.36 21.81 29.27 16.64 21.58 13.56 18.92
TYR 14.17 13.56 67.97 129.41 36.63 60.38 26.29 48.34
VAL 26.43 20.34 76.21 130.08 47.53 62.07 35.51 50.85
MET 6.85 5.35 13.89 22.51 24.45 37.76 17.78 31.98
ILE 22.76 19.15 90.97 156.65 40.63 57.78 29.05 46.78
LEU 34.82 31.72 151.79 282.83 4531 73.43 33.92 60.13
PHE 19.75 16.75 84.54 153.95 29.00 46.84 22.92 38.62
TRP 69.45 57.65 320.29 54412 77.66 92.11 77.80 99.83
LYS 35.22 24.69 218.29 505.68 44 .46 54,78 30.68 45,03
$H 806.93 603.62 2,836.45 | 4,757.17 1153.29 1,334,75 907.86 1,129.09
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Bromelain®] 73

£ HoJR| ¢kl

oo
ase

Z7}8d whd

T

[e)
3

Q3 &
t}. Bromelain #g]A] 7P &
AEZ2 3 gAY

[¢]

e
i
Lo

2

3 34 =g

FE=olxe o
ZoM¢} vz71A2 Bromelain®] 79
Holx] gkgto} Papaind AfdE &40 &%

of wheth g

g
i
k1

L=

ke 3

3l BAE A opnieite] FEelE & Aol
Al AR AA o}
A8 Alanine ©|3it}.
§ 2= 5=9] Papain AgA] AE op]=qt
Bromelain #gJX|ol= Papain A|2AETH Q388 W& Hoghs HAh

ot & Yehiis. g
28] ol whet gFE oprieil]
oprjiedte] =7 &

53] 54 FE S%E AT FEEMY opigt FHEL Ak E4 A 2,904 ug/ml
o B, M T4 HPA] 7,146 wug/ml 2 OF 146%4] VM-S HIHh
# 2. el dEE 3 & FEEY oAt 24 wis)
AA Papain (A&<x) Papain (ZL&£XE) Bromelain (F&XE) Bromelain (&%)
(vg/ml) | “E}EPBIO | “E}E/PB20 | “E}zPSI0 | =E}PS20 | “E}BBI0 | “E}EBB20 | “E}=iBSI0 | =E}BS20
CYS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ASP 62.69 67.42 117.09 150.81 116.03 109.63 122.81 112.94
GLU 162.41 163.85 346.81 474,29 86.22 62.20 101.28 64.38
ASN 56.69 68.22 252.87 381.20 122.40 163.51 143.16 182.27
SER 93.14 105.94 200.69 287.88 136.05 140.47 15237 161.10
GLN 166.61 166.10 196.83 205.75 211.07 204.53 262.01 199.84
GLY 40.62 60.10 450.40 816.44 43.01 47.05 48.96 54.48
HIS 73.00 75.65 129.95 168.32 94,99 86.70 107.66 98.43
ARG 259.39 290.62 437.70 574.43 313.77 301.81 384.79 340.77
THR 93.49 103.16 160.82 22213 119.34 117.72 141.43 131.87
ALA 270.46 294 .82 355.66 451.42 367.41 357.06 404,78 406.84
PRO 26.00 28.65 37.23 43.59 31.68 36.33 38.72 40.86
TYR 100.70 129.91 169.93 259.90 188.76 189.85 207.72 22398
VAL 96.34 109.34 136.82 208.25 152.32 153.15 173.65 172.44
MET 25.20 35.05 25.47 46.65 65.22 75.86 70.91 85.29
ILE 86.69 105.16 170.49 263.67 174.61 174.63 194.41 199.92
LEU 162.14 216.48 290.75 455.49 206.79 220.57 234.44 256.01
PHE 130.31 164.12 215.58 321.93 206.76 202.11 227.15 238.72
TRP 393.48 461.75 771.19 1048.29 540.95 507.93 659.24 666.65
LYS 200.31 257.71 483.69 765.91 406.27 358.46 422 85 421.38
A 2,499.67 | 2,904.03 | 494998 | 7,14633 | 3,583.67 | 3,509.60 | 4,098.33 | 4,058.16
= =11

Papain il 4% A2jgh

TE=

o
-]T‘}C}'C

TE T

2~Z0
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o] A% TRP, LYS, ARG, ALA 59
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F22 A 71 gol 448 o
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we JUE mAA Feg Hste] o=t 2 2 ,
& FTEE 5% Uk Ak Y AF AFE oprleile] FF 2 AFo) thE F JonE ALA
god de FEES 2 A 2T ARE clgdrh £9 AR F Had FEE

E 3. &£98 YEE 3 faAE FEENAMY o=t AF

At 4 FAY Papain 2] Bromelain *2]
Acid | gF (ug/ml) | B (%) | $F (ug/m0) | HIE (%) | TF (ug/md) | HIE (%)
CYS 3.84 1.73 0.00 0.00 0.00 0.00
ASP 3.54 1.60 2.10 2.15 18.73 5.73
GLU 0.00 0.00 423 434 6.71 2.05
ASN 3.35 1.51 5.32 5.46 58.36 17.84
SER 11.78 5.31 2.65 2.72 11.04 3.38
GLN 20.69 9.33 1.46 1.50 481 1.47
GLY 29.74 13.41 792 8.13 6.28 1.92
HIS 15.93 7.18 1.04 1.07 2.86 0.87
ARG 89.91 40.54 7.14 7.33 2417 7.39
THR 3.29 1.48 1.91 1.96 6.68 2.04
ALA 11.89 5.36 8.63 8.85 26.17 8.00
PRO 7.96 3.59 11.03 11.32 23.98 7.33
TYR 2.81 1.27 6.86 7.04 17.69 5.41
VAL 0.96 0.43 4,59 471 19.07 5.83
MET 1.62 0.73 435 4.46 7.26 222
ILE 0.83 0.37 6.24 6.40 16.58 5.07
LEU 0.79 0.36 455 4.67 20.81 6.36
PHE 3.79 1.71 5.98 6.14 19.20 5.87
TRP 472 213 5.10 5.23 16.92 5.17
LYS 434 1.96 6.37 6.54 19.71 6.03
A 221,78 100.00% 97.46 100.00% 327.04 100.00%

o] ¢ Bromelain g 359 FE2& F 7P BL FL9 opn=te] HHEQa, WHH Papain
Aol E7 FEE HEiME oAt F27F WA ERIEIY ol SAE HehA| @ EF
FEE9 A ARG, GLY? o2 £ IS HYI Bromelain A&

=T} Papain HgAele L& opnieAit BEE KA, o5 PRO °©] 7P B2 HES AT
Solgk AL T vl 8 opv=st T skl CYS7E AZEHASO Y 54
A gof, B4 AR I8 CYSE & opn|iht 02 M=V eSS
opte] Az B uf AXAN dYf dEo] L

9] opu|:=Ak A Tk A opnieit FEoE

-

= =
= —_
3719 A9 FYS WHOE S5 9 ZAS AER 3 G5 B 5 A FEEIANY o4t



E 4 5TE A2 ¥ 95 0 DAY FEE oplelt 24 sl

Amino 54 FAE Papain *g] Bromelain *Jg]

Acid FF (ug/md) | ¥IE (%) | FF (ug/ml) | ¥1& (%) | FF (ug/md) | ¥IE (%)

CYS 0.00 0.00 0.00 0.00 0.00 0.00

ASP 3.92 12.16 55.73 2.07 57.35 5.62

GLU 6.12 18.99 189.43 7.04 10.60 1.04

ASN 1.67 5.18 209.10 7.77 141.73 13.90

SER 1.19 3.69 119.64 4.44 49.73 4.88

GLN 0.31 0.96 1494 0.55 21.92 2.15

GLY 0.69 2.14 524.29 19.48 23.01 2.26

HIS 1.45 4.50 54.58 2.03 11.59 1.14

ARG 6.11 18.96 205.03 7.62 73.75 7.23

THR 0.81 2.51 77.14 2.87 32.24 3.16

ALA 1.88 5.83 119.67 4.45 79.39 7.78

PRO 1.34 416 173.70 6.45 34.17 3.35

TYR 1.47 4.56 110.20 4.09 89.41 8.77

VAL 0.00 0.00 51.73 1.92 59.85 5.87

MET 0.00 0.00 42.21 1.57 51.60 5.06

ILE 0.00 0.00 120.29 4.47 60.41 5.92

LEU 0.86 2.67 202.33 7.52 9231 9.05

PHE 0.00 0.00 144.41 5.36 80.41 7.88

TRP 3.39 10.52 104.69 3.89 50.47 495

LYS 1.01 3.13 172.96 6.42 0.00 0.00

3 32.23 100.00 2,692.08 100.00 1,019.94 100.00
552 YJER 3 84 g FE5EY S Papaind} Bromelain #|g)A] ofu|izAl Skeko] G243 &
7R & g A FAE &4 M) Papain Ag] FEEIAY oprql RS oF 8300% ©]
%%, bromelain XgAelli= 3,000% ode] 7S Ho G &9& dER ¢ FEESAE UE &
e BYY ol €5 FEEY A% VAL, MET, ILE 59 H[SA ofrieibe ARFeA] &gkaL, o]
% 7P B v B opmAte SA4E Yehle= ARG oJRlYh. Papain 2] FEES A4

2} "

GLY°] 7F¢ @2 ¥lT& AA3eH, Bromelain #2)A| 7Hd B2 Hlg& 2AAR 22 ASN oRltt.

o &
gty SAAER opuieAl FHFe] SUIRE A2 R Whilde] AR thE AaAER s kg of
neto 2 A3 1 wRv §43] ZUME Aog duEn, 0% Papain 9 A$ S5 ] v
of thet Felledol wkaS & UG
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F 5 Tie 9ER A5 8 2aAE FEE opvkeat 24 W)

Amino 34 FAE Papain *g Bromelain =g
Acid S (ug/me) | B1& (%) | TF (ug/md) | ¥E (%) | &F (ug/ml) | BIE (%)
CYS 0.00 0.00 0.00 0.00 0.00 0.00
ASP 20.82 3.18 46.67 2.29 37.54 433
GLU 24.59 3.76 142.92 7.00 20.39 2.35
ASN 7.91 1.21 144.39 7.07 82.72 9.54
SER 4.41 0.67 68.55 3.36 21.32 2.46
GLN 0.00 0.00 3.71 0.18 9.85 1.14
GLY 0.84 0.13 362.33 17.75 10.51 1.21
HIS 3.08 0.47 30.24 1.48 6.08 0.70
ARG 559.03 85.51 456.16 22.35 34592 39.89
THR 1.91 0.29 45.83 2.25 11.55 1.33
ALA 9.31 1.42 84.59 414 38.45 4.43
PRO 3.65 0.56 107.43 5.26 18.22 2.10
TYR 1.73 0.26 63.15 3.09 36.65 423
VAL 3.10 0.47 49.55 2.43 24 11 2.78
MET 3.70 0.57 0.00 0.00 25.88 2.98
ILE 1.33 0.20 89.97 4.41 31.09 3.59
LEU 1.80 0.28 124,22 6.09 41.06 474
PHE 0.00 0.00 73.24 3.59 29.99 3.46
TRP 3.07 0.47 61.69 3.02 32.12 3.70
LYS 3.48 0.53 86.36 4723 43.64 5.03
3 653.75 100.00 2,041.00 100.00 867.10 100.00

A4 FEE U] Papain ¥ Bromelain *2|A] o4t F2E EF F7FSIAL, ©|F Papain®] 74
52 E ] & 212%9) Z7FES Ho] oF 32%9] Z7}4-S 1Sl bromelain *g] F&E) H]
b S7HE] =3t & Z 54 ARG H[E&L 85%= FRIFo] B A tdjx] FRlst =
5 Ul ot F Bl AR o2 FHUY S BT
 HHE &3 AzxHe, o FAkl € ARGYF
Maltose$} ¥Fg3te] &4bo] ARG-FRU-GLU (Arginine—fructose—glucose) ZAJ2] &3} oln|i=go]
e, A FEE0AM 1" ARGE HlZ o] AEoA FEis Aoz dekdr)
Papain Xirﬂ/\]oﬂ ARGE] H]go] 7]'7‘ =, GLYZ7F I gLo 29 H& HES HYow,
Bromelain #gX= ARGO] 7V 2 & Ho ARG $4F FE54 SAlshe i o4t
o1& & 4 I9lt}. Papaini} Bromelain® & =g]r] SAT} vFAS YeRYE ofrinibe] BE =2
FEE UMt SAFEEC deiMe o8] &4 AR ] obvixites E&F ST ol
F opiRl CYSE BE FEEAA SRIWR] &8kal, MET 9A] Papain il SRI=]A] &
S}, Bromelain Agidlle E4FEE o] ¥y B2 5% S7HE B

i
A

=

32 nQL'

= 34e AR @ FZ2ON Papain Aol I oS AWEH QY uhd
Bromelain #2Alo]i Folulale]l METo] W& s SRIE.
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2 &g 458§ PFF AL

0) vz A
2 ATl 9 g ueuile BR @ 232 A48 vlaane pdsi 2)E S3E
GO LSS AFE FAE ype A, AN TR FEFo2 YD APl AF B
9 vhes AFTY £ B R, B ATNE mdww 3 9

vheaE BAAEOE A%, s,

=]
A& el A mddy

(O Clay Modeling mask

A AlESQl mpaTdY] EREE FAHE type FE I BE WiAE B3 L o0 S50
| slol=2a vpazio] o] 2o A o} ABE) ER7h kIR A2 obo} Fldlxe] Tl v}
23 AEFT T8I F5oHAL, Sy w3t Gl B npaA AETY FE 29 Ty vpaa
e B2 e
Clay Modeling Maske 3}$-Cl& &Eo| £33 & IR ] Hots
Gelste= 54 wiio] 2dY (Modeling) whadehs o082 % EeH, A3} §r Xﬂ%ﬂ Aol 1L
Fof Zohal #iA 2 (Rubber) mi2Ietale Bejal Qitk. Clay whads 35 A
58 %’3‘1 }04 J]TOJW Xﬂﬂo}L 0] JaL, o wpa= Qo) 3t

r
E il

o2l
o
K
b
N
X
o w

r&ﬂ
o
9,
X,
g
iy

o | Fe FHO) vhaz AETo] ALE ATk,
SEE R u}*aﬂ = ;E.ro HgolEl, HE Zehl, BE, w4 5 TUd QYRS
Hgote] HeE olsle] W% ©H, v B & AFE %/«mﬂ Sieh. el 71 v A

5
FA A7) ol beket EAES 5o vHAE 39 A = 58] =2
‘E‘a_% npxg ol A R 7 69 7RSI ﬁL (Dlatomaceous Earth)®} 7}-&
mo eling pack o F AROR oF RE T‘} 1’4—*“/‘;’ TZE Ho] §Jo] JFAIE
;%‘_

= 4R Sloh

_
g#
e
=
ol
RS
_lZi
>i

¥ 6. Clay Modeling Mask A& thal AAE

A= A& A&

Diatomaceous Earth, Kaolin, Silica, Sodium Alginate, Calcium

Clay Modeling Mask
y & Sulfate, Glucose, Tetrapotassium Pyrophosphate

Clay modeling mask®] AH&UH 2 <Ae 28 490 71815t

@ WA 7)3Lo] Mot &, Clay modeling powderE A& 870 A%
© I AGdge] & e H s £

© U]'/\]ﬂ' lﬂdﬂ 1% 49] @9/]’ Zro ] li—’;l—ﬂ]] oo 3,4-_,_1;-]7]. Eo];(] %‘;E% ﬁ%é}ﬂl B}
@ I Fdst FAZR =

© Dough7} &3] =2 % 4 ARE 4343k 5 AA
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oy @ Heie 29

O =ed A © eHd =

a9 4, Clay modeling mask /\]-o‘?j

9o AR o2 7PitE Clay modeling mask & Algbe] WE BG5S A o =
= I8 590 7T dibR o g2 sPEeN BEEs Alwsh] fEike = ﬂ]’ﬂ Qo] F2 Hol
AHEET ey A B UE 54 HER SR sk B AlETelie 2Ys
Al gorg HEHS Ubls & dvht 298¢t clay doughvt BEf3tal Sl=At 718 Sa%
E4 % styolth. mpxad Yo 4 B S o] WHo R 1hds] SISt

Clay Modeling Mask
(1hr E1h

Clay Modeling Mask
(12hr JF3h

Dough H|H Z A4X| Atof Dough H|H & A4X| 0]

HiO{L}2 HAbM B HiOjL}2 A dE
O® =2 lhr Zut $ A4o] vfjojuf2 Mg/d @ =% 12hr Hat & A40] Hjojup2 M7

% 5. Clay modeling mask =¥ 3 A|ZFE3}o]| whe} wjjojup& AR HlnL

o= =3} Clay modeling mask® 2% dough® WHE1l o]& A4A)] =X3 9§ 1AZH 124]710]
ot dough ofefell & A4A] 2 W} o] dibE HolleA] &elste] dough7t b+ H
&= o 2% g EES AR Aotk a9 59 O atdke] BF- dough RG-S weh o
} | wje] Y2 AS SUoE g4 I F oy, a7 @9 sideNe OF 2
doughA|qh Hijojup2 A E-& St = 8Rlshy] ozt

= 9 O¥ 59 oA Clay modeling mask & A4A] do] =32 ZAst 1A7F 3 ERIA] Dougholl
A frefgk B AR o8 I Fe] BHuYe] glov, Y AES 122K o) i wEEk BY-
A4AJe] wjolub WFAdEL A9 gidith. ol B AETe g ARE A uet BREEs fASkE
SEo] aAthA] Holu &S & & Uik

ol9} o] XX ulhe} %‘:’5' | Yeb#] v, Bo BEEs A3td & e AlF Jidol
F83 Zlo R dAdkdn, IgER o it BHFHES A3 F Qe AF LR
=5 o5 A&ty gt

o

l‘[l‘

o

T——

o r?ﬂ

ko3

<
[e]

=

> El).

O:
o,

==Y
"L‘Eo

e el
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@ Glucose Modeling mask

£ AFME Clay Modeling Maskollx] ER1E §-58 H&eS By AR AES 7idsioltt
B&5ES "o AsA7)7] 98 &4 Clay modeling maskoX] Glucose 555 %3471 Glucose
modeling maskE 7W&at3lL, ole] A A& 3E 79 7IAs AT

E 7. Glucose Modeling Mask Ao thdt A&
A &g AE AL

Glucose, Zea Mays (Corn) Starch, Silica, Calcium Sulfate, Algin,
Tetrapotassium Pyrophosphate

Glucose Modeling Mask

71% Clay maskdlMe 12E, 7MY 59 d87F FAAE ofloy, B AELdAE ol
Glucosed] TEE& wo I HE5HS AT AIE
2 B e s dEd Ag Ao EAEA

@ Cycling chamber B¥& A @ Cycling Chamber ¥ 25 &

I3 6. Glucose modeling mask®] H¥ &% oFHA test A3}
* Cycling chamber &% %27 : 3% 8ARF HFo 8 —5°C, 25°C, 50°C ¢ L2 & A3t

Glucose modeling maskE #|F & Cycling chamber (8A]F 7HAo 2 -5~50°C WA 3FF 33)
25 WsheA 2577t Bk A3t doughe] fj¥te] wUskA] oAl WHskEITh A|ZE AF Glucose
modeling maske FHo] il FTHo] vjzigd ¥HH cycling chamberol|A 253 BAAS A 3
glo] WolAHA] o] TUskA] &gkth. o]& WA APARQD F-Font J3E wxle Ao] ofe} T

2 AFL FUEE olugl AxyAlel AE ERE SaL Q7] Wil 2% st
Hyojo} dlal &% oFgAL modeling mask £2& AA= 83 24 T Shott, E AET
of et &&= orgAdS FHEHK] gFow Int s
=5 44 34 9o

i

=

o]24 E Glucose modeling mask ¢ 729 &% g+ cEAo] £x] Eala, B AlJor] Ex=2
e 322 480] AL Wonz o] % A a0E 3 + Y= AZE modeling mask A
F Jhdo] H Qs

_30_



3 Cream Modeling Mask

E AFox+= o)A Glucose modeling maskd] &Em3le] st obgAo] Holre= thdS B oksjA
Mol gAY FEES AL 4 = Cream modeling maskE 7HE38}Ict. Cream Modeling
Mask# o]7 clay T glucose Wkl AREH 3-9-tlE A7} ofd ?,S;‘,L:J} =2 Y| #d3}
A AL ol HFo| =Xt AES W) o] dAAREe] gk & mFoA AAstE A
7] modeling mask$} TG, & nf2IHo] P off 47HA2 QoFEtGITh

o) M} = I BE active ingredients & && 7
- 718 AFY B obrE 2 *3"?—010111:— 3-9-t] 4% modeling mask © A-g3fjof st &4
W oeFst A5 A I BEFE A3t AEY Wde] vks
- 71& H]—/\:?l Ao 2 Glucose 9F 7 & GAlRA Ha5E AR 2 AFEEHE glycol 2
glycerinfF = £ A& 38 7l
& shg-riel HgAle] EFAR Doughd] HEE YA 4]
- 39t AETE djjEe AlEe] AS- I-9-tfel] ¥ doughs THE o &S ZX ARt
H doughd] ALV} 92d + L S AR F% o} W7 A doughe] AET} Yo}
A gl =XA] dough?t = HOoE 3EF 3or, 28 A & ostE FHET
dough®] H&=7} AUAA szobA] O—Q%oﬂ A o By} whAlE & 9le
- 2 cream modeling masko] AFEEE cream ¢ FEE 10,000 cps oo|EE AR €A
T dough FEE FAIBIA Av AP AHEE e HH

€ 71 AF ] 3o g FZo] gl

nlo

- 7} clay & modeling maski o] o] A-837] W] Alguit siRe] tig W] o
Aol o, B ARe 2 olele] e 4RSe] WiEne i tg wAe e
o BFAon waEe B & g

B AE digk AdE 9 7]E Clay modeling mask tiH] R5Eo] Zstd H& & 8% 19 79

22} 7Apshct.

¥ 8. Cream modeling maskel] thal AAE

A& AR
Cream modeling mask Glucose, Calcium sulfate, Diatomaceous Earth, Silica,
(Powder) Tetrapotassium Pyrophosphate, Algin

Water, Butylene Glycol, Hydrogenated Castor Oil, Algin,

deli k . .
Cream modeling mas 1,2—Hexanediol, Pearl, Fragrance, Ethylhexyl Glycerin,

(Cream) Disodium EDTA
Cream modeling mask A& IA 3% (powder)?} TH(cream)A| = &3} 3H-¢tje] A4
71% Glucose modeling maskg‘r HES A IA dER A& %}9_@ CreamA|9] 7S & A3t
Umz] Glycolf 2 T7F &3E AES Hriste] B58s A3z, oiete] 73S =o7] $

OH O]7g =z o]/k]-‘/] 7(4/\%0 g =2 o]—UE x']g_ Oqe H?J.’ 043-] A
o

*5'_"%0] A7 o5 AlE
ek B <588 o)A clay modeling mask A|Eolx] AFgSE A FAsE B 3lo]

PES F9 Slssc,
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|, Cream Modeling Mask

(12hr F2p)

Cream Modeling Mask
(1hr F1h

Dough M| & A4X| 2tof
HiO{L}2 a2

Dough X7 £ A4X]| o
HiO{Lt2 HoedE

O TXZ lhr A% & Ado) HjojL} AAFAE @ %3 12hr A 3 A4 vjojupL AAFAE

% 7. Cream modeling mask =X ¥ AZPET}| wpE WPAE L53F vl

a3 79014 OF @9 kR Mo g HolE Aol cream modeling maskolld fEfE HEES &
T e W AARot fetem FRIEIE =X 1hro] AFHYS wEth 12hro] AAIPE Al
doughollA] &&FH W AHEo] B v Bopdas ERIskth ol 7€ Clay WA Glucose
Modeling MaskollAi= ¥]3Ho] ©EAT)E widE & AR 2 A 248 vjde 58 H%
gk glycol ¥ o7} ¢EE ”HO] BHGE7] wFEe] & BG H8o] 7]& clay modeling mask A
P G =SS ¢ F Th

2 AR & & 54 % 3}"}?: HE2 pearls AREE & Stk Aotk 18 7¢] =4 dough
+ A7t FiE 5A pearlo] A8H AR AAHOZE V|E AFTHE A # ok =g
2 onfagadoa] midz ARES A I HEE 10,000 cps oPFom FITRAFII] AR T A4
pearlo] AFEHRA] gF=t}, o} B ARRYA 7] maskol] pearlS F7bsle] 7|E AlELI AlAEHo R
23t 4= Qe AMEL AF2] Cream Modeling MaskE 7lgHe 4= Al SQITh.

o

Z1F7HA9] modeling mask 3% A%< dough®] Ay 3 ARFAIo| whE doughd] £j#H3IE 19
89 714 sk tt. Clay modeling mask®] 7A-¢- =X 3= Feo] Qlo}y Agte] sty wel 3
glo] o] =X 15ARE o]Foll= HEWo] F4sHA A=Ak, Glucose modeling mask A =X 2%
ol Fdo] glo] &3S FAEE AL St rr I 5= oy A)zte] Auste) wlg} clay
modeling maskg} U]-?W}Z]i ij‘i“, | QAHEA T BHE AR
modeling mask®l] B3] Felo] Alo})A] ‘P%O i<l
U, =X 6ARF H 157\]{} %‘J)r/‘] £ 2% 7Y AF 3| BYE dAFEL

ARE ZAHA] mfzie]e- o#HS Bk ¢4 Cream odehng mask?] H5E
TX 12hr AFA|= doughdl %-E'—ﬁ al
modeling maskT 7| F A|F0l B[S

oé
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Clay Modeling

Mask
@O =X &S ® =% 6hr i} ® =3 15hr 3t
Glucose Modeling
Mask .
i \/
D =% RS @ TX 6hr A3t ® =z 15hr at

Cream Modeling
Mask ‘_—’/’/ R

D =% RS @ TX 6hr A3t ® =z 15hr Zat

% 8. Modeling Mask 3%2] AlF Aol wE o3t H3}

o Fe] Az B Ao JfEHeE 3% modeling mask & @ ¥ =
Y FESES 842 AFE Cream Modeling Mask® ZA3}IQaL, B AEFLo g g o=

Pasint.

W =3 7

A e G FEE

Hog @ol AHETY dut #3} AP wFRe F5E Brp folsp T Sle 239
T WM AFTOR Ure] s

A mulrlote] AEofoFEsbdEdT 4 (LPPOM MUDE 3 &
CAEYobE AL tead Ao r FAL AR AETS A%
YoM F a3 24 F dhjol},

= 3 fr3k gAtel e A dYEA a7

HS w
Holoh, Z=u of AlET

[e)
=
o w

_

B A 239 731 7S F3 T8S S & MR gE 2 oA 30¢7E B
H A= E BEEon, ole] g 7 99 7IAETH

ALox BEsk YL AHSIE ek @oy, 12 B AR AY ASEUF e g
H3IITE o] B ARoA 239t §3} Hlo]AE ZL3F Ao Ae 1L HIA] ARMAErE X4
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AL B Cycling Chamber I By
(25°C) (—4~50 C) (50°C)

9= (INCI Name) g (%)
I, e, &Y S FEE (Ba I to 100
Glycerin 5.00
Butylene Glycol 4.00
1,2—Hexanediol 2.00
A Niacinamide 2.00
Betaine 0.10
Adenosine 0.04
Disodium EDTA 0.02
Stearic Acid 1.00
Cetostearyl Alcohol 1.50
Shea Butter 2.00
B Polysorbate—60 0.70
Sorbitan Stearate 0.50
Polyglyceryl-3 Methylglucose Distearate 1.00
Hydrogenated Polydecene 4,00
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Caprylic/Capric Triglyceride 3.00
Macadamia Nut oil 2.00
Olive Qil 1.00
JoJoba Oil 0.50
Dimethicone 0.60
Cyclopentasiloxane 2.00
C Sodium Acrylate/Sodium Acryloyldimethyl Taurate 2.00
Sodium Hyaluronate 1.00
Sodium Polyglutamate 1.00
Centella Asiatica q.s
D Copper Tripeptide—1 q.s
Centella Asiatica Extract q.s
Ethylhexylglycerin q.s
Fragrance qa.s
Total 100.00

W 7 I 2% A AT
B ARQelA] Ak ok §3h 39s 2" 109 7Rt £
temperature (-4 ~ 50°C), L& (50°C, &) 5 A2 & 2L

& sk,

ME OE 95 3T0E AR FEETS ALEste AS AxS 30Y o AR TE &
A BashaA 24 HstE ERIsh Ay I 2 e A8 I3 5 2 wet & Ajole
HolA] gskoy, &4 A8 FEEC] 3 AHY AF AL By Aol mjsho g wghE g9l
st ol EE FEE ¥ 24Ut AREHSRAL, Fde A8H FEEE T AREHIANL
¥ =434 Aeolg Hole olfre FEEY AEE dEo] 27| wEed Zor dAdHn. &Qe
B2 (Terpene) 59 B33} ©3l5art o shtHo] e, o]&¢] (e A4S UehiAhE
T FE Y T EF 4o HT - W W & Ao E dAdkdn
E AAA dubd o2 ARgshe 270A0] AlETe 2% P ke oF 50°Ce 2X04 30 ¢
4B 3 T AR 24 APt A k= 7k AT A o] Wol ARRdrt o=
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Cycling Temp. e
9= NEL:E — Z Ala o] MAF
= ] ] (_4 - SOOC) D (50 oc) 30 ]E_«] 10
Carrot SEL 2
Cream
g
g
F3E
510
ki Carrot
ANFLAY
Cream
Mushroom
SEL Cream
el
A AL
$%%
1 e
Rhis Mushroom
ANFLA
Cream
Pine needle
SEL Cream
2201
= 3=
AL
FEE
510
kRl Pine needle
ANFLA
Cream

I 10, M2 HE 2T B,
D ow Wizl 27 — k% (242120 = Z+zF —4°ColA 8AIZF | 25°Coll] 8AIZF, 50°CollA] 8AIZF 6=
Y SEL : Papain 842 st 5% 24 33
¥ ANFLA : Bromelain 42 #gj3t 222 24 =g

@ 7 TEe] A=
£ AFE A
Asiorn, 1 ARE F 109 7AEAL
gl He3 &
=eJgt cycling chamberoAe] AgoA HEE AL t]
;3115 de ] 10% 9] =x 1 A
HAxe Aeox Basr Az9l Husje o 83

]

sl ok 299 A% wRews)

aly
1
o
lo,
i)
ki
rlr
>
s o
f
=)
>
f
i
&
o o
f
e
>
2
rlI.
£
o
fru
S
=Y
O
f
r
rlo
b
il



e 1 cps, AAAE 1 45,000~65,000 cps

A e e 12 (50 0)
9= Algd (25,
€ =3 So) | ge  AemdEs o deuwgs
H3l-& W3S
Carrot Cream ~ 57,300 59,300 3.49% 51,750 -9.69%
e Carrot SEL Cream 53,300 55,700 4.50% 48,500 -9.01%
Carrot ANFLA Cream 52,200 54,800 4.98% 49,200 =5.75%
Mushroom Cream 59,200 59,500 0.51% 54,000 -8.78%
e Mushroom SEL Cream 55,700 58,000 4.13% 51,500 =7.54%
B4l
AN
Mushroom ANFLA Cream 57,700 60,600 5.03% 55,300 -4.16%
Pine Needle Cream 59,100 62,000 491% 48,600 =17.77%
<9l Pine Needle SEL Cream 55,000 55,500 0.91% 49,700 -9.64%
Pine Needle ANFLA Cream 54,600 58,500 7.14% 47,500 —-13.00%
Ve o) ex wsl 2o BE F Hx Wske (%) Y 2o o) 50CoN B F Ax HsE (%)
? Cream — &7} WM & 528 A4 Y (Bx, Carrot Cream : 3¢ ¥R & 94 328 24 33
* Measuring Temperature — 25°C,  Spindle Number — 67, RPM - 6,
Model — LVT, Manufacturer — Brookfield

(de B PE olgje) F A

Foe 30U ME gE 2reA Hesilal, 4 194 25C #2xd &1 F d=34)

ojF &S UEE 3 FEE F& TP AS AuM e EEA ¢ Igd HE 10~15%
o] A=} AT o A AFS npe} o] &Qldlve 2o WIS WS 4R 9 gilga
F7F Sl whet o)Eo] I¥ Mo thkdt G vyl Aow wokEd

Aeore] HEe} HlaA o5 AEFTY A BT s 3ol AR ARl 45000 ~ 65,000
cps o dFE] tE 2NN B e HAE EAe W Aoew FokEd o) B oA
Wk o] A9 T ASE 58 At e Ao E wdaidint

pHE =73} o @ 7ol Agd RE age dent ex Wl

W MR pHZl RobRE SISkIR BE S”IMe] pH BAhs o 0.1-0.49) Sl

oF £U¢ AR F TR 4§ TYo] 2 25F2 AR F59 2ol w3 pH| W]
' A = 24 pHE Weke

ik
i) K
ro
olX
Ny
2
o
S
Rl
2 W
ot
K
>
o
T
1o
)
o,
rir
4
2
i
X



E L AR YUE 9F 38 25 & 399 RALsH pH #s)
F,]
i

OR =3le] pH 27 H9] 0 55 ~ 7.5

e A st we) | (aio0  mu
A5 Cream (Std) " 6.80 6.59 6.6 0.12
Carrot Cream 6.75 6.55 6.37 0.19
g Carrot SEL Cream 6.98 6.77 6.3 0.35
Carrot ANFLA Cream 6.47 6.3 6.19 0.14
Mushroom Cream 6.77 6.62 6.4 0.19
ii;? Mushroom SEL Cream 6.64 6.5 6.36 0.14
Mushroom ANFLA Cream 6.90 6.81 6.47 0.23
Pine Needle Cream * 6.98 6.68 6.38 0.30
£l Pine Needle SEL Cream 6.87 6.61 6.39 0.24
Pine Needle ANFLA Cream 7.1 6.81 6.36 0.37

1) Cream (Std) : & 37}
2) Carrot Cream : @& QB2 33
3) Mushroom Cream : =ERBAES
4) Pine Needle Cream : $-& JEZ F34 54 T/l 58 38 39
(A2 RIS Al U] F AFT BT 308t A= 4

Zb A3 pHE 6.0 ~ 7.29] Aol YA FE& KA, FEE| HFEA ¥ A8 BY
pH91 FEHAE 0.119] MM FAEAT. B 2] | ?
pH .l:];(].7]_ ho].ﬂ] o o1- _/[: oloqq..

ol By ekl vE] £9& 9EE 3 FEEo| FeH AP A% pHY B} Fr)s)
o] Ae o]9)o] We(cycling) ¥ L& ZA HEA pHE PoAle AFS Btk &£9& dEE
3 FE8o] A4d Ao 4F G £t eSS JER 3 FE2E A4 ad) v)s EJ& &

! e

P

[¢}
ik Aol ?:“r’r% niacinamide® AaFsle] &% W3l @ A)7ke] Ao whel 42
A9 o RS SIsolTh ol oAl =ed S0 & nbet o] ARoM HAFs dry Al
olX HaA] Hi=sh pHe| WghEo] Zil=dl, & Xﬂ"ﬂ"ﬂ e W 7157382 niacinamide’= EJ&

02 25 ZoM BEs F9q “?:}%% niacinamide?] A%S %3 3}t
H 25 s A8, o

)

3001, &S AR 1/}‘31?] T 2LoM Hagk AR

X

rlo

IR @ ARE
24 Ad 25C G AFMelEe] BE §7 F ARTe] £Esh AL ¥R ° A WIS F



gttt

B 990 489 RE 39 niacinamide® 2.0% FU FEZ WAL, BAS AFIFEIA
Aol waAE VPHHAE J1E R AR F UeloRloluleol= IgA Aupel weh 24sk]
3 A= E 124 7S ol&Y] A 33] vHE S digk Hago R, AR AR Aole
EER R N
E 12. 42 g2 R Niacinamide 3Fk w3}’
el 9 2]
qE Naw A Cycling Temp. e EZ93)
° (25C, &&) (-4 ~57T) (50 C) ?
A7} Cream 2.02 2.08 1.81 0.14
Carrot SEL Cream 2.05 2.07 2.1 0.03
g
Carrot ANFLA Cream 2.22 1.94 213 0.14
Mushroom SEL Cream 2.07 2.09 2.15 0.04
=eRHA
Mushroom ANFLA Cream 2.04 2.03 2.11 0.04
Pine Needle SEL Cream 2.07 2.01 2.06 0.03
A0]
Pine Needle ANFLA Cream 2.08 1.91 1.97 0.09

1) Niacinamide ¥ Z3W 1 AFFFebdx W Ve sgF 718 L AT F “Uoloilolnlels AA" Ay
2) Niaciamide =% =4

- A&7 AR FF F=A (SATE 0 263 mn)

- Z ¥ AE F 4.6 um, Zo] oF 25em ¢ ZEHRIEZH 5me] IAI2rEIHZ L SefdEEse Apds 2
- o]%A 1 0.05M SWto)lFEAZHFEEN (pH 7.0, 25% A8 YEFI) « Were gl (75 @ 25)

- % F:10 m / min

3) A= o9& &xdA Bid 3% 38 U Niacinamide A% 37+ EFH3}

ol Ay} A7 thE &r xHdA] B3 I8 ) 8% niacinamide AFZHE AR

W =
= v
EOW ‘”EID} g, LE}E‘M *e YE=E papain E2AY FE=0] 28d 2% ¥ 4% AEH

ZF70|4¢] Niacinamide

a4 Y niacinamide 7}

ol RE LLEOHAH xF 42}— 015 Mo g Ao Lews) 2 31
S 2 x}ol?—' Holx] gttt AE & &x XA 3047 B
e FA7ME T2 M fAEYE Ae B 2

Y 5L worshs Admuills ofdd 715 A
S wepis Bekzdd wel 40°C YAE 1 oldel LEeld A% A
F gtk ® 49 dnE AfeARd e SEE & Bt g Jow

4 54 Wsie A s 4 Ao dEd,

12
[l
re
o
&1l
N
()]
@
e
o
lo
=
= rlo

Niacinamide®] ¥FF ¥ A& & FAgYo|A 9] Niacinamided] A% AZnlE 1S 19 119 7|A)
3t & A% WollA Niacinamide®] A% PeakE 3IE 4= QIar, LC £4Jo] HQ 3l Baseline
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= oFgSIAl FAISke] B niacinamide AR 4L 2 AP ERS

o

& A,

AL (25C) Cycling (=4~50°C) & (50°C)

— STDE NiacinamideZ 10% Hgh2d] =<1 & o]
S 50mlE mess up BF] LC EA9] ARE-

ol 2% gl 9 1L x| uig R
g 29 gle

STD

(i

>

Cream

Carrot SEL
Cream

Carrot
ANFLA
Cream

Mushroom
SEL Cream

Mushroom
ANFLA
Cream

Pine Needle
Cream

Pine Needle
ANFLA
Cream

a9 11, 35F 2 A2 & 349 Niacinamide % A =2n}E 1Y



Hol QPP AL 5 Y= BFOE o Aol IR Ve 2SI

#1357, FAdE 22 48 Y A2 2 el

T $¥8 (INCI Name) F (%)
=5 34 3 222 (Bh I to 100
Water 30.00
Glycerin 5.00
Butylene Glycol 4.00
A 1,2—Hexanediol 2.00
Niacinamide 2.00
Betaine 0.10
Adenosine 0.04
Disodium EDTA 0.02
Stearic Acid 1.00
Cetostearyl Alcohol 1.50
Polysorbate—60 0.70
Sorbitan Stearate 0.50
Polyglyceryl—3 Methylglucose Distearate 1.00
B Hydrogenated Polydecene 4.00
Caprylic/Capric Triglyceride 3.00
Macadamia Nut oil 2.00
JoJoba Oil 0.50
Dimethicone 0.60
Cyclopentasiloxane 2.00
C Sodium Acrylate/Sodium Acryloyldimethyl Taurate q.s
Sodium Hyaluronate 1.00
D Ethylhexylglycerin q.s
Fragrance q.s
Total 100.00

A48 Ao e (50°C) W¥bA] Aol Hgao
BE ARG A sl SurER) Qsith ol Ige] tiE A WA
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A Cycling Temp i
9E A&7 = ) =2 Xz o] A
= e (25C, #2)  (<4~50C) " (50 T) s ALEE S
Mung Bean
Cream "
= Mung Bean
A SEL | il | u
%%% Cream 2 i i ‘jq‘::'m ung Bean SEL Crew
pEi
Mung Bean
ANFLA ,
Cream i
Red Ginseng
Cream ¥ i
5 A
;8113; Red Ginseng
5w SEL ‘
T=E== 5) a4 Ginseng SEL Cra  Ginseng SEL Cree)
f;ij]—_ﬁ_ Cream NomimARSS B
Red Ginseng
ANFLA
Cream ©

a9 12, 55, 84t

Vxfg dEgE B WA 5% 48 39 Vw2 922 papain AP FEE A4 Y

) =22 48T bromelain HY FEE 2§ Y Vg AgE Ba vAY 2% 48 39

Y Zars QER papain Mg FEE A4 39 0 508 A bromelain A 2HE 2g =Y
D S 24 N F —4°C, 25°C, 50°CoA zkzh 8AHA %8k

A7 7] F"Te] e AEE RIS o= F 149 ZIAslGith. B ATlMe 28 Alx
Al FE2E gkl & 92 it 88 gxdo s A3S 9sisitt
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#1455, F4e deR @ 20 FEw A8 IHY Haerd Hest

A e e (50 )
B NEL: 25°C
o =3 S me AW e
A= wskg 7 Az wglg ¥

= Cream (Std) 85000 90,900 6.94% 75,200 ~11.53%
Mung Bean Cream " 69,700 = 63,700 ~8.61% 59,400 ~14.78%

= Mung Bean
= <pl é”ream » 79,800 78,300 ~1.88% 70,200 ~12.03%
Angﬁzg c}iiiﬁl 5 84100 75,600 ~10.11% 69,700 ~17.12%
Regriﬁsi?g 70,000 60,000 ~14.29% 55,000 ~21.43%
32} §Eef g::i‘% 75600 77,400 2.38% 68,200 ~9.79%
AI\?;E AG?::;ngq o 80,500 71,400 ~11.30% 67,600 ~16.02%

VO B3N 2z
Ve oyl ex wst 204 By F AR wskg (%) U Aedy] 1e By 20N By 3 Ax wske (%)
* Measuring Temperature — 25°C,  Spindle Number — 67, RPM - 10,

Model — RVT, Manufacturer - Brookfield

& %! 2L
temperaure) ZHRT T2oM HAZPE AF Fwrt AN 555 JEE 3 FEE F8

2lo] 9 bromelain

Bromelain® & *J8JA] Papain #*8] F&E9|

ek o g o ATt vlE| Ee 4 =
el PAE frAlek] fIg AR, & FEoE A ARvAolIME B AlE
JePge) FuE AFO R vHIEE & A Aol Be

p
=7, A4S 9EE 3 2aAE FEE AE 99 Ederd wE pH ¥skE #1590 7IAsIS]
A

=
o meewd wel pHel BATL AR AL AL FEES AgAA ghe YT Aol A
$9d ARE =TS A%2 @ Bromelain A7l $FE A4 Igeldrh. Teht X 8% 48
29 BE e 29 pH W) S8 Zow ¥ UdF W 2FE0R A Aol
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F 15 55T, FHe ¥R ¥ A 5% 48 9 Hae el pH Wt

o A B0 Ay 0w EEE)
A Cream (Std) 7.02 7.07 6.63 0.24
Mung Bean Cream D 7.29 7.33 6.39 0.53
=5 Mung Bean SEL Cream 2 7.24 7.29 6.34 0.53
Mung Bean ANFLA Cream ° 733 7.39 6.39 0.56
Red Ginseng Cream 7.21 7.26 6.41 0.48
e Red Ginseng SEL Cream 2 7.27 7.41 6.41 0.54
Red Ginseng ANFLA Cream 0 7.31 7.39 6.41 0.54
VO & 4 A=
U Hyewd] whg pH At BF W4
a8 W 78T BE
2 AT il ATolNsh nEsAE AR e ook REst S¥y $4E niacinamides
Hegale] whemd) WE sehA) Waph S Sl A BHe AForEA)

=
A AR TISA 3PEE VIE 2 AEET e “Yololalonjel= H
I AFE ® 169 7)AEHA

o
2
o
of
2

o mre} S-aseln

e 982 & 5o $3% A8 299 Ree=d niacinamide &

o e 350 | (arny o e
= Cream (Std) 1.82 1.85 1.82 0.02
Mung Bean Cream 1.93 1.94 1.92 0.01
=5 Mung Bean SEL Cream 1.97 1.68 1.75 0.15
Mung Bean ANFLA Cream 1.97 1.79 1.87 0.09
Red Ginseng Cream 1.87 1.78 1.90 0.06
itk Red Ginseng SEL Cream 1.85 1.97 1.88 0.06
Red Ginseng ANFLA Cream 2.08 1.93 1.93 0.09

2 AFe HPLC AHIE ol&ste] #4301 ZF A8 $Hrd niacinamide A% AZnEIHNS
I3 139 71AEFRY. STD+ NiacinamideE 10% Wgh2o] 591 & o]& 50m¢{E mess up dF] LC
Ao ARE-3l3t.
A F2ntE RS By 248 288 BE FYdA niacinamide © RO 20 Ako] 2]
TEYR] Ee 2 of B B4 AR 2 JPH]har deET
2g710] Aol Holx= nlel o] RE IYolE 2%9 niacinamideE H7FSIA, BE Adghol
A 90% o] &= Bt olF AR WA AY AAUE AEe 57 dE 84 FAE
EES 489 -, 7P =2 HAS B AEE Y YE papain AY FEES A
3+ =go|9)tl. Mung Bean SEL Creame] W&z Aor B3 =¥ U niacinamide S 1.68%=

WHE U] 84% FEoE TP B =52 ¢ FE2 48 TH 85

%131, Baseline®=

U o

o
o
fi
&
£
OIIOl'
1
tlo
(o,
=5
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FAAHE 0.05~0.109] AlolE F-A131T.

AL (25C) Cycling (-=4~50°C) g (50C)

Cream (STD)

Mung Bean
Cream

Mung Bean
SEL Cream

Mung Bean
ANFLA
Cream

Red Ginseng
Cream

Red Ginseng
SEL Cream

Red Ginseng
ANFLA
Cream

a9 13, 57, A4S ¥R @ Ay e 48 38 W i V1R A AEvEad

Asbzow 9 AT BE ;e Bud ARd A% A% 2 pH 59 Bel §3d o
= olo

u_v 2
Ao ols} fAKE e A SelsA] Yokt o)

Els
SAAY A A FrHERET, a
LA RIS A9 AHox A HA7F w29 90% ©4e] niacinamide 7} AHEEoA B FH
By s uet 54 ”"?‘94 Shgo] Solle= A FRIHA Ut
2 I8 Qedlel FES g S5 B A FEHAE 38HE &= o FATT H
A &+ AFEAS niacinamide AF 4S5 F3 el
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A3HE S8 vkl 2 S ARSIl
w4 wekl ez SR eirsh ¥

=

o EE Ay mHAY wpAId 7|2 AE T MY MEHoE ARgshs Afdl de) =Y 3
=
=y

=73

kS
i

¢h 38 R nlxFe] HEE
B AFoie 224 o
mask 15)7} ‘%}{L 2 gl
U QeTrIEel el «1?40}04 HEESE RIS, HEEEE 12 BT BAE 53
S+ 55 Corneometer AH|E AME3SIT) 24x)7H%

H
Bagon, oF AT AR AFEL oflel 2t

m\o ok °lr
:(o
4
=
[> o
H
1
N
of
(@)
o
~
8
o)
o
@,
5
oQ
=)
>
R
O
@
)
=}
=)
o
o
@,
5
0Q

Al A8 A FEe & 17¢ 7L, ol W eR vF Hg Frh] FE30ith

No A& AF HH

A= #1 Collagen Clay Modeling Mask Clay Modeling Maskel| &4 ZeHd A&

A= 42 Carrot ANFLA Cream Modeling | @S 9&2 3} Bromelaing 23t FEFEo] &4
ﬁ Mask % Cream Modeling Mask

E— Mushroom ANFLA Cream el pAES 9EE 33 Bromelaing A3 FEE
a Modeling Mask o] /L% Cream Modeling Mask

AE #4 Collagen Cream Modeling Mask | &4 Za}dlo] 2-&% Cream Modeling Mask

- ApwEes RAY AT RS ol ARt Awele) v)Ro) vhek olaksh HAlsh BRI A4
- g Aol RgHI, Al IE) ZeEA W 20~454 oly 209 e A% W

® % W) wy
@ 8% =4 A . Corneomter (CM825, Courage & Khazaka, Germany)
@ 5 24 39 9 )

AFH
- AR Y (AR )E A oAt 9EG S EH Zo] &5o l‘%Ei oF Sem Ao k=5
B oBog sglom AF HYuitt k2, AR 3 X 3 FALES 15m HAowE F SRE
a8 Als vEE F99k A8 79E TR A
- AT gAE A1 A Fedks (20 ~ 24°C, 40 ~ 60% RH) 279 ti7|deA 3027 ti7)
ATAE 2 AIERSE 33 54 F, SR WS T AF A8 A (0ARDY BREEFS

_46_



=74
-S4 5 AT WA A AE Foell Lsme A Al
e Ay T4 e AF H8 MR AR oA

L NIO
NI
ofo
ol
1

@ 3% AR
o 57 Hg S7hs
- 209 AT UPdAES] HE5E5E Corneomter® ST Hfghs o]&ste] I§ HG I7HE

© Bl Z/HE AT A g
- AE AE ol sl AE BE T BEP] F7hE AT R vl okele] Bz A
2 3 ! o4

B0l F7hE T ) g v

n_t{o

6 3434
Corneometere I% H& AH7l 2555 £ £XE Ui, o B58 SHDEE 499
@11 AU, (Arbitrary Unit) & ARSI £ 37t 84 53 (v88 =3 21]%01] sk I
& %S & 18, o] uf ARE Ao wE v K5 SAgke] HstE 19 149 8}

E 18, N2 TE AEZA dgF AR Age] mE TR B Z4gte] wst
[543 @ o5 B SAG Hv £ 259 (B9 0 AU

==

4 A Ae A A GRS A E3AHE A EOARHE 2 E24ARES
nA-& 36.642+4.241 | 36.553+3.847 | 36.640%4.121 | 36.637+4.125 | 36.647+4.085
AEH#1 36.642+3.718 | 39.260+4.544 | 3854544213 | 37.848+3.769 | 37.498+3.798
AFE#2 36.750+3.084 | 44.628+4.159 | 42.210+3343 | 40.807+3.213 | 39.806+3.274
A EH#3 35.973+3.731 | 45.537+5537 | 41.405+4.219 | 40.037%+4.034 | 39195+3.569
A E4#4 36.480+3.824 | 43.958+4.765 | 41.788+4.119 | 40.450+4.194 | 39.335+3.906

2 Avie} o] ol EAE LEFA| e AL AT AL HR B ZAFS 36.5-36. 794 9]
2 oRste] AT #l~#d0] B3] FE HETL A4 Gl AL 1A7F o= AE #3509 FE B
SwTl TP =9, AL 3 6, 2447 Toll= AIE #2>9] SE WEEI} 4R 29T ukd <H17<4
© AES ALt 24 A-ui g ve
ool AxtolMe} o] AF #2, #3, #49 A ARF A ©}E FE HEEE 2 x]»O] Holx]
orol o]E 3%9 A|EZrY HLG SHE Fo SA}ErS FolE). o] 3% AEL IE Cream
Modeling Mask A|#o2 ARF Ao W& & H{ FHo| 7|$ Clay Modeling MaskRt} ¢
e SRIFE, & 9 A= ols)
2

[e]
= T
o)F IS 3 GaaxE] FEE0 AEH AF 25 TEA FS HE3 AF #49 v

[¢]

riz

=]
=
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3 Z3E AN RE AR F2 BRw 24 S350 B AT AR T w4 A
Hg F2Eol FHE HYF AT A9 I Bevdel $BY ToE 443 AR vls) &

600 60.0
1t
_ L T 1
S5 s00 ) tit I g sno
% tit <
| |
]
L ] F i1 w0 T 42
“r 39.260 35.545 37848 .. r
4:!-'1 400 .15.19!?_’/.,-4-—————_..______'_"____'_"- -0 g @ 00 —a-01Hg
= M I
-
% 36642 36553 36.640 36.63 26647 ;t 26642 16.553 36,640 36.637 36647
0.0 00
0.0 0.0
HEH HEWALE HEALT AEBAITE HEWALE Mg A HEADE MBIV E AEEAVE MEMADZ
24N (hr) 220
ST >~H o =
AE #1o] 8 H{= W3l
60.0 I ads 60.0
Las
T
tH
= : it ; ! =
5 500 < 00
- B
3: — ] E 53 ? T 2y
- anzz o5 —a-0]28
Ey
z -3
30.0 300
200 200 -
AEH  ABANE BEIANE AEGUVE AB2aATE HEY  HBNTE AT E ASCNTE AT R
3 o] =8 (S ol 5 Ao o] =8 o - =
A #39] ¢ HfgE= Wt AF #49] 78 EAx Hs)

Y 14, AF 4% ARE AT W FE BEE W5

2 4 A7}E Cream Modeling Maskdl] 7|1& F&EA el vlal G2 “geuiles 9&52 o
B2a AP FEES AT A, S s dAFMe BEg T8 AEd & Aot §les &
olslict. ol=A Tt P eSS 9ERE 3 54 AY FEEL VIS FEA FEH Uitk g
A AR ARTE & Ul B dATet dhEA ARE A e 7 AT gidAbE uF B
S7He] HAEe & 199 71AEIT
19, A8A op] ARE A e JiIE uF HE SUHES] B
(T2 & %)
A8 AFEL g N F 2E AR ¥ HE AR & HE 243 &
28 -0.082 0.076 0.043 0.093
AFE #1 8.396 6.478 4,628 3.649
AE #2 21.730 15.053 11.162 8.419
AE #3 20.981 15307 11.412 9.163
AE #4 20.680 14.813 11.003 7.984

_48_



of ¥a) X

=

@8> AF] A9 e el A3

(o]

T

7he

¥ S/} JoluA| dston], AIE #2>9]

2}

o|J
el

#30] A

s
™

#29} A

ox
™

Hol A

[e)

=

7k

#3>0] 7}

s
™

<A

L=

.

2AXRE o)%4]

K

Febile] A A

A

=K

)
o

Jo

el

o

e

[eX Xe)

SHA]

S

= A

Al

A

=4
T

AR

#12 o}

3T

=
AEF AR

=
3 A

1

h

FAct. A3

©

7tell A&

o

]

A

2001 7174
G2 FZEA| Bromelain® 2 A3+

It

=

=

20. B&Y

hya

o AF AR

=

Cream

=
)=

Collagen Cream
Carrot SEL Cream
Carrot ANFLA Cream

5k =

i)

&

Z]
S

3t in vivo WS B3 H

S

1]
No
#1
#2
#3
#4

=]

bromelain® 2 #g|st F&& 28 =z o}
Corneometer& &3+ 2%}
@911 AU, (Arbitrary Unit)E AHE-s)

2

2%
K

F)l
Az

-
B

o)
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E 21 2Ye) ARle] g FEE4E

[ZA% - 9% Bg 4% 37 £ 2593, (29 0 AU
AEFST 283 g N F AL AR F g AR F | AL 24X F
RIESES 31.162+4.335 31.180+4.735 31.100+4.614 | 30.880+4.677 | 31.702+4.854
A& #1 30.643+£4.226 55.208 £8.162 49157 +8.368 42.525+7.876 37.583+6.951
AE #2 30.977+4.932 56.560%11.414 50.057%11.575 4324549975 38.163£8.216
A% #3 30.822+4.505 58.987+8.897 53.523+8.984 46.647+8.321 40.157%=7.070
A= #4 31.335+£4.808 59.370£9.860 53.682+10.110 46.927249.483 40,552 £8.595
AT4 AL VAT AL Yool 3T U i P —
100,000 =R o ——Tjd g
g e i ~ 50000 - L
;: 60 000 ? §0.000
5 40000 ' “i 4000
w JL1E 3180 L1 30580 LTz ;
0 000 20,000
0.000 0000
AT ATUVE ATIE ATV ATULTE 433 221003 q33AVE FeAV & 2NV
234D (br) =3 217} (hr)
A #1o] S FF B AE #20] AN FE BT
AF0 ALLAA VAL YA ¥4V . AF0AE AFo AL VAN VAL Y wGRUe e
100.000 o B 4 100.000 - . s
- 30000 — - ~ 80000 — -
3 ' ' 3
E i 16 " E e / 3 _h__‘__"_‘-—.___‘_ & 1:_‘_ a
;1 40 000 "”a:,, :,Ewnoo " ls:‘,/ S ——
" 1 823 31180 31100 30,550 a2 " 1335 31150 3100 30,880 31.702
20000 0.000 4
Y TTIRY HBN0% 2500 APN0% 18D S P00 TR A0S 2508 ReN0E AEATE
ET LE =307 (br)
AF 439 BHNE FE BAE AF $49] SN FE DG
a9 15 IYE ARPETe) 2 FEE G W)

OHE NEL E¥EA] &L nFE A FE HiEE BE AR 30 ~ 32 AUE ¥4
§ FES AASGG. AF #HG H02E R ARE T AF BT 4% VRE T A B 4
HEEE HYu o 8 H{LE AF #1& 55208 AU, AFE #2E 56560 AU, o|on, &
€ 3ARHRH 24XRAAY] FR HAEE S o R Yophn, F AELE AR Al wE FE
BAEEE 2 Afol3 Hold gttt

ole} g AE #3, #49 EX NI A T 8 BEEE 7247 58987 AU, 59.370 AU.E A
F #1, #20] B3] 5% o) FREAEI}F ERoH oS AFS 324K B F FRHHE I
AFE #1, #2 Y] 5% o Y B FFS FASI
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ol thek A8 th] ZIRME dR B T7HE(%)9

ox
e

Al

k.

3

220 7))

3
T

i

o

%)

(%)

2L 2407 &
1.617
22.562
22954
30.282
29.079
#3 #49] 7

ox
hea

49 A
t}. o] papain® 2 A3k FEE HE IY

J

—0.996
38.687
38.884
51.567
49,613

e AR ¥

—0.251
60.516
60.981
74.209
71.219

g AR F

—0.069
80.699
82.286
92.133
89.742

A8 Kt F

22, A o] ARE A3

b
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[Z78%% - 9 B A% B £ 2584, (89 0 AU

AEEF 28 HE AR ¥ AL 3R F | FHE AR F | AL 2R F
14§ 3593745360 | 35.965+5377 35.879+5.389 | 3574145427 | 36.252+5.045
AE #1 3545444666 | 57.883+7.456 | 53.752%7.391 | 50.095+7.890 | 42.914+6947
AE #2 35.189+5023 | 63.052+6.791 57.149+7515 | 5228146779 | 44.190+6.381
A& #3 35313+4.967 | 63.889+7309 | 5822448215 | 5298747294 | 45319+7.797
AE #4 35.186+4.685 | 60.875+7.554 | 56.224+7.588 | 50.062+6.890 | 42.575+6.021

LLETTE e
\
|
|
|
LT RS LI

He g & | g2 =8 1510 2 2§ 1T 2
a¥4T0n A4 D0

AF #1o SANE 8 Hike

3 -
o r
* 3+
=gy gz gt x g ¥ Agunz ¥ oo 2 28 1D E 48302 % 28602 T HE 1N E
PR AR
AE #39] SRR B R A #42) ZARK SR 0HE
2% 16, 9] ARk WE SE HAE s}

R 9 [e)
ol Feplg ARgSE 39 diH] ¢F 1% B FREFEE Bt o224 A4S dEE ¢
bromelain *g] F&& 24 gL T84 T F& I3dd b3 28 2T dRboA HEHo)
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1.050
21.089
26.083
29.010
21.660

—-0.571
41.628
49.687
51.276
43,231

g 6 F

5

T
—-0.140
52.081
63.501
66.258
60.843

28 34

0.120
63.877
80.920
82.986
74.352

g AR ¥

#3
#4

oy
A=
3T
A=

A= #2

Al
Al

AF #1

A A =T
- % R
it W %
T T O
=B
o i
™ ) oF
m u% ™
N
%%%
X <n
o
T P S
,ﬁ._ o _.ﬁ
Y H
W
T 5 do
iy do ’I
Mo
el
Wy g
[l s
%o 5
N
it o
oh i ot
i g
oF m
A oo No
i m% o
o ,L.m @
W B BR
e d;.
G 3
wp My B2
%Eﬁ%
0 0
iy
& o P
o A 4 2

o<
A oy oy

SHAT.

S

A o]H

I

ATE I

8% A5 4}

EEBRE

ki3
2
=

3k A A=

& A%
1) o

S A)
=
S 9EE AES A

&

k)
Al
™

5 =72}

o H]
ol el Aest AP A TE

e 299 I AT B}

3
3
FoA

3
&
3

i

I
k71 %l

of
o
e s

73
B
5

71kl )%

oleje} 2.

oV
Yo

W w B
o B R

N
) 1 Be

= il

D =

= K
B o oF am
) A 2o

. ) oap ®o
B o Ao
o B M 1

A=

o]

=

=
B8 FRFE Hol

marking

T

.

o

e}
T

FAtt. Al

e3)
=

i<

&

sl

%
S

=
=

7 AL A
=

31"S WO 2 Van der Bend chamber (Van der Bend, the Netherlands)

J
_53_

3

.]

&

43.74A))

- Jlet AR AT A ASIES BEE
240Y, 48RE A} F A

(NB #1~#8)S 72+ 35 W Van der Bend chamberd]| &

]

B

2 ojmel sl Apolel] Al
} 30

(Patch Test)o]] ¢J3F o

[e)
A
1

Zi

2

@ A7 A
— 20~554¢]
A7 o



i
o] 71Z& X 249 7)AEIAT
(M.LL)E AFAgH

Dermal Classification System¢] A= EHFH

3 259 71AskAT

ASEE WAL, o BHEE

¥ 24 Draize

=

B3 Draize Dermal Irritation Scoring System®] H7} 7|9 wel A= A=E H7lsly
Het 9§ A% AXxE FAo| wel Mean Irritation Index

+} & EPA (Environmental Protection Agency) Standard Evaluation Procedure

I R 13 A= A Ay B el wet

Dermal Irritation Scoring System®] H7}7]&

Erythema and Eschar Formation Value Edema Formation Value
(9 2 7He 34) (FF 39
No erythema 0 No edema 0
Very slight erythema 1 Very slight edema |
(barely perceptible) (barely perceptible)
e Slight edema (edges of area
Well~defined erythema 2 well—defined by definite raising) 2
Moderate to servere erythema 3 . Moderatg edema 3
(raised approximately 1 mm)
Severe erythema (best redness) to Severe edema (raised more than lmm
slight, eschar formation (injuries in 4 and extending beyond the area of 4
depth) exposure)
% e Y72 % (M.LL : Mean Irritation Index) AXF 2]
Mean Irritation — > quatation of the3reading (all volunteers)
Nmberof volunteers X 3 (readings)
¥ 25 9% 12 A= AY 29 #HE (EPA Dermal Classification System)
A5 M.LI
A= (Negligible) 0.00 < M.IL < 0.50
ujz}= (Slight) 0.50 < MII < 2.00
Z2+= (Moderate) 2.00 < M.IIL < 5.00
A= (Strong) 5.00 < MIL < 8.00
® W% AF AR 2
4719 o2 HE A5E AlES FAste], 1 ARE F 269 7IASHIT
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CIApdE &g o= AEE Cream Modeling Mask & E A|E29] A% Q3 Au)E olafje}
2ol A8t
o FEV] I 9E AL 24 A FEE A
o V=Cone Mixer : A¥H 39t 9585 &5
o Disper (mixer) : Modeling Mask (Cream) #|Z-8 04} #H]
o Ax7] ] R S5 956 dig dx A
6,000
1,000 4 A
537) e Al
2,000
3,300
V-Cone Mixer Disper
3,300
1,500 ! 2,500
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= ]
L ]
]
2,000 , -
Y2 H& 2t
H|
=
% H 2,700
L =
L)
o
A8 =3
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o7 o] #E 279 7kt

327 T U5S 9g 16% A Al
T AEFE () AEE (F8) A Ay
Carrot SEL Extract 9 SEL F&5 AE - FZ, B &4 — Papain
Carrot ANFLA Extract 9 ANFLA F55&5 UE - I, &8 &4 - Bromelain
FEE Mushroom SEL Extract Al SEL &5 HE - =EgHH, J8 &4 - Papain
Mushroom ANFLA e s = ogm - L N Re & .
Bxtract Al ANFLA F&5% AE eleuAl, 2§ &4 — Bromelain
Carrot SEL Modeling @< SEL Bdgntra BEE st g Ast &% 284 $H 99
Mask (Powder) (I-5-0) (A" g9 9 34 - 9 9 Papain)
e 2dg _ } }

Carrot ANFLA T An TR ngw s v as s 204 35 990
zdg Modeling Mask (Powder) ( E]_: o) (" 98 2 84 - 9 2 Bromelain)
TN L. - - -

(E;O 5 Mushroom SEL BAUSEL Ry viaa ey 2 9 Ash &% 2uA 9y oo
T Modeling Mask (Powder) (F5-1) (" 9E 2 34 - el 2 Papain)
29 7kl 2 A3 £ 2HA 38 mtor

Mushroom ANFLA w3l ANFLA 299 wpx= (%};]; °Z} o Ef By _é ”L‘;;Hij L_]

Modeling Mask (Powder) (-9 Bromzlairsﬁ = - - s =
Carrot SEL Modeling 9 SEL 2dlg npxz A8 wdE ol o

Mask (Cream) (=9) Carrot SEL Extract Zg& R4y nfx3 I
N Carrot ANFLA Modeling 3+ ANFLA 2494 Carrot ANFLA Extract € R4z nfx=
;]jf;— Mask (Cream) ntA= (=¥) g
( E;‘/‘) Mushroom SEL Modling WAl SEL BYlg npx= Mushroom SEL Extract Z-¢ Rd¥ nfx=

v Mask (Cream) (=g g
Mushroom ANFLA Al ANFLA Edlg] nlA=3 | Mushroom ANFLA Extract 2§ Edlg] npx
Modeling Mask (Cream) =¥) 3 39
Carrot SEL Cream 2 SEL 3¢ 2dg Carrot SEL Modeling Mask (Powder) +

Modeling Mask nkA~= Carrot SEL Modeling Mask (Cream)
zdg Carrot ANFLA Cream 9 ANFLA =¥ 2d8 | Carrot ANFLA Modeling Mask (Powder) +
nlA= Modeling Mask nkA~= Carrot ANFLA Modeling Mask (Cream)
(351 Mushroom SEL Cream Al SEL =8 =dlg Mushroom SEL Modeling Mask (Powder) +

+ Modeling Mask nkA~= Mushroom ANFLA Modeling Mask (Cream)
) ;
) Mushroom ANFLA WA ANFLA =9 melg Mushroom ANFLA Modeling Mask (Powder)
. + Mushroom ANFLA Modeling Mask
Cream Modeling Mask 2 (Cream)
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01 & ®F Fx (CL-HDR-01) 10 AEA D AT o 91 FxhA] (CL-PRO-02)

02 ¥ A8 BUE XA (CL-HAS-01) 11 Azt A% By 2 AF8344 (CL-WH-01)

03 AAIE 7 AakA (CL-NDP-01) 12 &% x4 (CL-WH-02)

04 E3 A HxpA (CL-QA-0D) 13 ofd =4 AzA] (CL-QA-02)

05  Allg Ae "xpA (CL-NPD-02) 14 7)% WS Je] A (CL-QA—03)

06 Az v AxpA (CL-PUR-01) 15 3hilE AE9] 24 B4 (CL-QA-04)

07 JaAE AF HMEF BAA (CL-QC-01) 16 T} EF HaHA (CL-QA-05)

08  AIAE FAAF BxFA (CL-QC-02) 17 A A A4 (CL-QA-06)

09

I'UM

9214 (CL—PRO—01)

_65_



1 i Lk il :::Tr i 3 UEE AW NDM 4 2% E0 AW FOAM 5 HER AW NOM ® an
® ® ® 8 ® 8
01. CL-HDR-01 : 02. CL-HAS-01 : 03. CL-NDP-01 04. CL-QA-01 05. CL-NPD-02 : 06. CL-PUR-01
7. 87 DE/EE 4EY ) T 10, ..(u:.’;.- ;w.-. =1 1. BER WES va ¥ 2 Ba W Oman
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un ?a-.-’-:. e e
® o ® ® ®
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0l g A5 oy 25D 4= 03. me opA3 04. meg otA3 05 3y REAY UjAT
AE 165 02. 522 4% =3 4%) (oo 4%) (oo + 23))
a9 25 ¥ AF o AFE 163 Az A%
@) 71ek
A7) WA EWA Y B 9 2 ARE 29 260 JAsch SA) Bk E8A (Pork
Free Statement):= @& Q15 Wi AF 165 IHAL7] & ALY F& J7HES EFsHL 3L

A GRS A A A il

@ AF A RS A B 9F ATl T AF AR BEE PR 98
GRS A, BUNE AES] AL U A A B Aol 94 BE A5 T
AFE T o Be ARV et FWIRe B¢ AL 7E Az et Bse o)
MEe] I AZT 5 Y= THS st

'}

Pork Free Statement
a9 26, IAL7] vAE AR

@ T AF AFE AZ Bl
ojde] A3t e} Po] T AT AF U Ax AujE ExE FEIYA, o9 AR Uligs
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T 270 7T & Al ?ﬂlz*‘ 1 %%% AZA] A
5% o)
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03. V—Cone

Mixer 04. Agi—Mixer

06. BHAIE B2

oY 27, B 9% AFE A=A
(5) LPPOM MUI®] & 4}

oh AL

A T ARE BE GF ] 4T Aow FHF F 20179 59 319 ~ 69 19] 0|57
o QPoE BE WALE 93 QEuAel B3l o

% A A At 52 77 2AE B

34 LPPOM MUBIAH 58 97do=s A% 44
A}, AT % Az o RE BE (Bx, B, 8L 4 g
Fjolx] LPPOM MUIS] S agent @A) (311 : clugker stelohol] 2739 49 74 19]
5 % 3¢00] Y] WEste] WIS APtk

FRIBNA B 9% P AFTOR AFF AFE F 1009 AFToL, AAHE AP B
4 F 3Pt H9UE Lol FHE HAFL VIR T AB} BRI olf olEe J|E AF
AT
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1=
e
N
N

3 2dy vpa3 (99u)e) A9 A4 G2 e elEile] YEZ Feuo] oA &) wjE
“Carrot" WA "Mushroom" ¢Jgli= A Al o] 39} o] AEFHS WA, 2 A, T2 WA

A Uge F 299 7)AskI
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Modeling Mask (Powder)

Mushroom SEL

Mushroom ANFLA
Modeling Mask (Powder)

Modeling Mask (Powder) for

Mushroom ANFLA

T 00, G W F TF AF b AE o WA AR
£ 2 A5 A4 AEY ¥ A 3 WY U LERAES
Carrot SEL Extract
Carrot ANFLA Extract
252 W3 A g AN U
Mushroom SEL Extract
Mushroom ANFLA Extract
Carrot SEL Modeling Modeling Mask (Powder) for
Mask (Powder) Carrot SEL
<AIEY HA>
Carrot ANFLA Modeling Mask (Powder) for 153 94
ndsd opA Modeling Mask (Powder) Carrot ANFLA e . .
(o) Mushroom SEL Modeling Mask (Powder) for g+ (Carrot) %L 4,E}a]ﬂ A
Mushroom)” 9] HAl-&

H

(
AEMo2 AgTtES WA

Carrot SEL Modeling Mask

(Cream)
Carrot ANFLA Modeling Mask
= N (Cream) st 070 _ o o010
(Zd) Mushroom SEL Modling Mask O oie AT wle
(Cream)
Mushroom ANFLA Modeling
Mask (Cream)
Carrot SEL Cream Modeling
Mask _ ~ -
32 molsy Carrot ANFLA Cream Modeling e wE (‘)‘]Fﬂtﬂjg A&l
OPAS (mHod] + Mask 2 AELe B 2T A% 2>
A3 < - - s
23) Hushroom SEI\%Iai}r{eam Hodeline g ALl 2 AlEde oo 2de 5%
Mushroom ANFLA Cream st =AY A
Modeling Mask

s ANk @4 71EE @ B2 B A2T iRRTe) HAS 230009 928 1744 FE5E 4
o AT, A 2] B HE MW A A9E I 289 ZApssct
Aol HAS 23000 Manual 7 117FA] &= 47484 AALE X8g A3 o)t | 7
Be BY AF P AFT 59 FLoT, 1 oj9le) v U B P AHET] U F
T 2 AFRHA W&l s AFE o}, o] i tisixe AL o]F BT AFE Heske
LPPOM MUIe| A&7 3},
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No. _ DNISN0RIS0617 a2

J R s S0 e Sedy g
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FHEA 20179 69 21Y
FEARY : HHU2RY 24, ofF

N

FHF 2AFTS E 309
9 nlA2=3 (Powder) 4%

e SRAS Fefugion, ol

=

e
o

A

T

A 120194 6€ 20¢
734 7V

710 &
, 39 2™ npx3 (Cream) 435 5 £ 12
29 319l 718k
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¥ 30. LPPOM MUI &k 0= A& List

M

o2 J5 AEH

Carrot SEL Extract
Carrot ANFLA Extract
Mushroom SEL Extract

Mushroom ANFLA Extract

Modeling Mask (Powder) for Carrot SEL

j=hcl! 2 .
*“EEJ‘?D_ ou};ﬂ Modeling Mask (Powder) for Carrot ANFLA
Ayl _,_.1:
(4= Modeling Mask (Powder) for Mushroom SEL
Modeling Mask (Powder) for Mushroom ANFLA
Carrot SEL Modeling Mask (Cream)
j=R=]] 2~ .
A ;]'—i Carrot ANFLA Modeling Mask (Cream)
a3
(4= Mushroom SEL Modling Mask (Cream)
Mushroom ANFLA Modeling Mask (Cream)
ool D DAF
LEMBAGA PENGKAJIAN PANGAN OBAT-OBATAN DAN KOSMETIKA
MAJELIS ULAMA INDONESIA (LPPOM-MLUI)
THE ASSESSMENT INSTITUTE FOR FOODS, DRUGS, AND COSMETICS
THE INDONESIAN COUNCIL OF ULAMA (LPPOM-MUI)
HALAL ASSURANCE SYSTEM STATUS
RUERS T R AR
N{.HS1AB38/062017/CML
s .
Pl (V- )...! 2
Bardi dan audit impl el i Sistem Jaminan Halal, Lembaga Pengkajian Pangan,
Cbat - ﬂlmandnxgsmﬂha Maﬁlsulma i RPOM-MLI) bakwa ©
Basad on the on-dosk oppraisal and it of Halol A Systom, The institute for
Foods, Drugs and Cosmatics - The Indonesian Counc) nfLNmo:‘a.PPc\M MU\U states that :
W R e R R LPPOM-MUI B4
MNarma Perusahaan { L TEK ) CHEM: g
Name of Company
Alamal Perusahaan/Pabrik | %8st ) 11 oram u&elannmon Pyeongtaek-si, Gyeonggl-do,
Address Ifz;orln a
dinilai telah mencrapkan Sistem Jaminan H nl
has bean implemanting Halal Assurance 5|
ER TS RERE
dengan kategoriwith category iF5 -
15 SANGAT BAIK / EXCELLENT
Berlaku sampai dengan | Valid until/ AR juNE 20, 2019 Lot o ki) mvupakars Sorifkal SHThis i nof HAS Conificats
a9 31 & IS TuA
w24 & AT
A FHEL T IS T B LB #ile F 9ER 3 A4 A FEE 2 olE AR
a3 w9y vlaa AR B itk B Al 24, 3 A9 B, el s, £, X
T, A T U S AE o]8% sPEE A9 ol HEARD sPEE(EH)O] tiE TS
A5 BEER Fel, 2 ATAE oF AT P FL dF ASS PA JlEd FLG PP
AR BT,
el 2 AT A B JFFT P o FEES 7 P2 48 Wg 712 history (e
source)E AZXAF HE= FEALRFE W dolt} o= LPPOM MUY 7% & Q5& st
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o} mMALe] At AFT el e (Haram) AEo] 39 Y82 AHEHAEAE Doliy] 9
3 Zadh Ao,

TE olg WAMERE LP0E PE UR Ax TE 45 S 4 957t o 39S A
A WEIHEAS U A Az FHEE ANl BFE Qor], B B 2 Az 71
Sgsts 97 Bk SgE UE A & W= oS uE of Tgol

Y A3 ASYO 9ol AHF 0d ARte] Basih
wg =Ye] A5 vhezge] v o ge AEs W) g a9 B9 AF A5 o Be

D TF AF Yob
2 39S Bl Fopre WpdE ¥ 329 slApssic

HopA] - 01 HopA - 02 HopA] - 03 HopA] - 04 HopA] - 05

HopH - 06 P - 07 Hop - 08 P - 09 P - 10

a9 32, FE1%E LPPOM MUI 7F 3efA
B e Yo} gtk <1 7@l LPPOM MUISH F87180] (F)AmRIEske] HpMz Al

g ASA Fols} A 2 ASARE ATt 7Fe e 95 F500 deie ke wgkon, gk 2l

AETe) AF87ESE 98 List® 28 339 7|28k

W @
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LAMPIRAN SERTIFIKAT HALAL
THE ATTACHMENT OF HALAL CERTIFICATE
0150083480617

Az

[
LE§
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€
I
€
T

Q0000000000000 000000

% ¢l %7‘1 - xﬂ%—v ‘_lj:‘lL— 2

X719} o] 2ap AR gt 2EE Y nlAgH FEL 9 3xpdRd R tE FEE9
Y AZo)| sk sk 01=L ukgkon] FAbA] s o1F whe BAE Aol AT E 309
71AsHct.
E 30. FW7|HA LPPOM MUIZFE Zuke 4% 2x) & sEF
T2 No g J5 AEH A= A
EETRCEEgE S
El Carrot SEL Extract ° == T papain &2
A FEE
D]—T:L_% %U ]_ in T4
E2 Carrot ANFLA Extract ¢ =2 ¥ bromelain &
A FEE
= Ae YEZ &
E3 Mushroom SEL Extract E}a]ﬂ_/\/\ i ﬁfj‘j papain
2 Y FE=
CERS 92 3
E E4 Mushroom ANFLA Extract el 3 1ii z bromelain
xtract o 223
S A0 0_]‘:' S} Z]\_
18 EAJ E5 Red Ginseng SEL Extract e d=E 7 bapain A
A FEE
5 Ao o)X =) n G2
E6 Red Ginseing ANFLA Extract & 2= @ bromelain &
‘j’] TE=
_‘zT:% o] :_].' . .
E7 Bean SEL Extract STE e ¥ papain &
‘j’] TE=
E8 Bean ANFLA Extract =55 Y9EZ 3§ bromelain 4
A FE5=
1o nag nlxa3g A
Pl Modeling Mask (Powder) for Carrot SEL L EL%powde? e e
Cream
3o 59 wde npad A
Modeling | P2 | Modeling Mask (Powder) for Carrot ANFLA | =2 1 7 po‘;der a2 A
e i E3 ¢ 39 2dy npaa 24
(Powder, P3 Modeling Mask (Powder) for Mushroom SEL v Sovrder
Cream) o o R PR TY
P4 | Modeling Mask (Powder) for Mushroom ANFLA E4 9t T4 e vped A8
[8 BA] powder
CM1 Carrot SEL Modeling Mask (Cream) El 3+ =9 mdg nfrg HL
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cream

1o T3 wdd al~g 2
cM2 Carrot ANFLA Modeling Mask (Cream) B S R e
Sro =g wdg npiao A
CM3 Mushroom SEL Modling Mask (Cream) B3 =i EDC:;;; PRas Mg
Sro =g wdg npiaz A
CM4 Mushroom ANFLA Modeling Mask (Cream) B4 S ﬂ‘jc:e;m" PRas Mg
Cl1 Carrot SEL Cream El g% =d9
C2 Carrot ANFLA Cream E2 4 =9
C3 Mushroom SEL Cream E3 g =¥
C4 Mushroom ANFLA Cream E4 st =39
. £9E 922 @ papain B4 7
Cream | CS Pine Needle SEL Cream SE A T e ~el
T =RiN =
[10 EA] . £0& Y8R 3 bromelain 4
6 Pine Needle ANFLA Cream > ;af%%% %f;:eﬂaél
C7 Red Ginseng SEL Cream E5 3¢ 39
C8 Red Ginseing ANFLA Cream E6 & =¥
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01. Carrot SEL
Extract

02. Carrot ANFLA
Extract

03. Mushroom SEL
Extract

04. Mushroom
ANFLA Extract

05. Red Ginseng SEL

Extract

06. Red Ginseng
ANFLA Extract

07. Mung Bean SEL
Extract

08. Mung Bean
ANFLA Extract

19 36, 7t

FEE AAE

04. Mushroom ANFLA

01. Carrot SEL Modeling
Mask

02. Carrot ANFLA
Modeling Mask

03. Mushroom SEL
Modeling Mask

(Cream & Powder)

(Cream & Powder)

Modeling Mask
(Cream & Powder)

(Cream & Powder)

a8 37, 7 389 2

9 ham RS

01. Carrot SEL
Cream

02. Carrot ANFLA
Cream

03. Mushroom SEL
Cream

04. Mushroom
ANFLA Cream

05. Pine Needle SEL
Cream

06. Pine Needle
ANFLA Cream

07. Red Ginseng
SEL Cream

08. Red Ginseng
ANFLA Cream

09. Mung Bean SEL

Cream

10. Mung Bean
ANFLA Cream

a3 38, ek 38 A=
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() T A% B wpaIAY 2
o 17 el BYNF We AFTO A8/b5R AR BES MG v ok ofF U=
olgali ApRe mEY rlaaE on ARl FEE AP, oS AFY B 5

= 3 31 el 7IAsk.

e
ot o

# 3l FE keI AERY FEF
No A& F&%F (kg)
01 Clay OA 02 12,380
02 Clay SS 02 7,820
03 Clay DS 02 5,820
04 Green Clay 02 6,440
A 32,460

% FEAARE 20179 7€ ~ 20189 99

A& e Aol 7hE AFLS “Green Clay 027 oftf. & AF2 & ﬁJr%Eiﬁ—' 7%
o g B ARelA] ARSEHIE I, “ERIHA, &%, 34T, 2—‘%011 gt Y9ELS oYL,
HA 8 AEo] 7] clay maskd] F-&H Aol 297} < 1*4— IR @2 FHY ]401]/\1,,] QL=
E3)] "Clay OA 02", "Clay SS 02, Clay DS 02" 59 AEE 52 sl =Tt

031 rlo
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U A1 gE1e Y I 2%
[$E74 S A &4 73 F2A8 diF 43, =, v
(F71% - Agoista AshEE)

1) @70 B9 2 FxpE A7 Y S

3
(i
y
oft

o, =EREEA Y FEAAE] ) e, FEd 2 W)
o, e 232 9

| #2 FEd v

N
N
A
fr
oft

oh st
(O ABTS free radical 2759l &3t itz &4 37}

o 7.4mM ABTS 2.6mM potassium persulfateE o]g3te] giojzrs I T AdEAS} 10827
Hh3ste] 732nm IROM FHEE . AR Arte) vlzde] 3= 7 33
=3 ABTS free radical &7% H7} A, ABTS free radical &A% H7l= Al5899]

ARt gz FEE HAEE FA.

o
b

o
o
o
B
o
l:

>

A

b

@ Superoxidase dismutase(SOD) &4 =
o SOD A3 Marklund—Marklund®] W (Marklund and Marklund 1974)d]] 2JAShe] &4,
7 Algg 0.2mee] tris—HCl 9=8A(50mM tris+10mM EDTA, pH 8.5) 2.6m(E FH7}she]

25°ColA 1087 ¥HeA7] & IN HCL 0.1mdE 7}she] wks-S AR,
o kgl ZF AbshE pYrogallol«] < 420mm Ip7elA] % L& 34, SOD fARAES AEg
Aol Wkt zwe] FHE FadR FAL

® % Polyphenol 3 =74

o Z ¥&E IS Folin—Denis¥(Folin and Denis 1912)9)] &JAst] &A. F=3F A8 1mldl] =
T 7.5m(E H7}8F & phenol reagent 0.5m(E 7}she] S5 4ojFar 3EZF WA 35%
Na,CO; E3H&H 1m¢ F7bste] 1A 718k thg IN HCI(0.1m¢)& €3l 760mm 3pFelM 33
= ZX—]

o F ¥HE TFL tannic acidg o83 TFFHOE F& FE

W 3+ I}

(D Disc diffusion assay9l] &gt s+ =4

o &8 H7l= paper discH(Conner and beuchat 1984)E &5 wHES}e] A,

o

Aslo)| AV gEe= TF5 Escherichia coil, Staphylococcus epidermidis, Propionibacterium
acnes® 2 ¥ ZAL paper disc WHOE S50, o wjgd-S wjRjo| =F3k th

[ =1
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= FAAA 2401 vl F BE A Asiee VR FEEY] A 4.
o o]F Z} o] Zo| stFo] et ¥ disc FHE PE Aol A= clear zoned] A7

(m)& caliper2 Z43}e] 378 Ak,

@ M %7}

(O Mushroom tyrosinase A3 &4 4

° L—tyrosine (0.3 mg/m¢) 1.0 mL, potassium phosphate buffer (0.1 M, pH 6.8) 1.85 ml, A|
0.05 mE £ F 37 ColA 10 min 59 vjFE thg, W EFES IS5z €

Wh2-S A7), o] W AAE= DOPA chromed %S S3% 475 molA =3

® Melanoma MXFE o]&3 nj37}
° B16F10 cell& 0]%—3]' AE W
BI6F10 cellsel] A8& =9
3] & ELISA reader® 490mmol| A
o frxt
RT-PCR (SAAEEE 2040H-2) o]&aho] BIGFI0 cellsd] A8E S5¥g A8 2

5 H
R F ChFR faiAe] W 24

==
=76
% PBSE AJF, IN NaOH {doz wgds

1o

€ FE7W 7}

(D Collagenase A&

> Collagenase A3|&¥+= Wiiunsch®} Heindrich (1963)¢] #He| wgl 4mMe] CaChLE A7}sh
0.1IM¢] Tris—HCl buffer (pH 7.5)9] 4—phenylazobenzyloxycarbonyl—Pro—Leu—Gly—Pro—
D—-Arg (03mg/m)E =< 71&A 250uL AFEES 100uLE EF3 ¥, collagenase (0.2mg/
m¢) 150ulE F7}ste] A2ox 2021 ¥HE-

o of7]o] 6% citricacid 0.5m(E 7}5h]
o vk FHsto] 320melH FB=

ethylacetate 1.5m(E ¥i =33}

2 Elastase A3&A

o ZHF 60 pL, 50 mM Tris—HCl buffer (pH 8.0) 10 wf, 10 mMe] 7|2 (N-succinyl—-
(Ala)3—4—nitroanilide) 10 W& Y& § 37° C°ﬂ/\1 58 FoF vk}, vk H 7| Ag &
Sl elastase (lunit/m¢) 10 W& H7FF $ 415 mold FFEE =

® Fibroblasts MEFE o0]&3 FE/)XH7}

o Fibroblasts cellS o]-&3F AEZ U MMP-1 A =34
Fibroblasts celld] AJ@E2S Srdwaz X3t 2447 wjoF & MMP-1¢] 4L =o)7] ¢
sto] TNF-o& 37 faZeste] 4SS s A2 il MMP-1 #si&4ds 4.

o]8-3to] fibroblasts celld] AlEE

ol-[‘

=g ARska 24
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(3) 9+4=
-1, 1}d=
eh Als

O F2g AR TE 45F9 548 VP FER 4430 RS F3(Table 1)

Table 1. Experimental group categorization of Carrot extract.

LE o] £ Az

A& i

= (%)
0 9 PBIO
Papain A<E
apain A 20 < PB20
10 = PSI0
Papain &%
. apain il 20 g PS20
O
10 %= BBIO
in Ale-E
Bromelain #J$7 20 = BB20
10 9 BS10
. 2~
Bromelain &% 20 92 BS20
O “ERpE ME T 4FFY BAE VM) FER Hgse] FEYES F5(Table 2),
Table 2. Experimental group categorization of Pleurotus ostreatus.
) = H] & 5\_ %
e aa FE oM B4 A
TE (%)
Papain A<= ~ i
20 “e}g] PB20
Papain 1<% ~ o e
-~ 20 e PS20
“ElajA romelain A 10 Et}g] BBIO
romelain A= 20 “e}g] BB20
10 = BS10
Bromelain 145 20 *:.33 BS20

W FAitsl &5%7)
(O DPPHEX-E9] AL AEA W ABTS free radical 2A%

2 A8-E= Ascorbic acidg ©]&3te DPPHZH-E<]
o =243 23}E TS} 2S(Table 3, Fig. 1). A8
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Table 3. DPPH and ABTS' radical scavenging activities of Ascorbic acid.

unit @ %
Groups (ppm)
31.25 62.5 125 250 500 1000
DPPH 88.7+1.2 89.8+0.5 89.1+0.5 90.4£0.2 90.0£0.3 89.2+0.3

ABTS 100.1x1.1 100.1+0.2 100.0£0.3 100.2£0.2 99.8+0.3 99.5+£0.3

1200 W Electron donsting abilty ™ ABTS radical scavenging ability

1000 4
800
400
200

oo

3125

Activity [%5)
e
(=]

Euncen’r.ratlon Ippml

Fig. 1. DPPH and ABTS radical scavenging activities of Ascorbic acid.

O 439 Yxvo= AMgHOPE F=/4(=3) e DPPHERHO AAAASA 2 ABTS
free radical &75& A% A3E t5% Z3(Table 4, Fig. 2). A*| s+ PFF 28+
o] oF 108]¢] FE2] 10% oJ3le] FE 2 AA DPPHRRES] AxAAS Z4A7HE s b‘-o].
s B AdE F w\_‘ll)r ABTS free radical £27% S =A% A= H-‘,l =7 Uet
U 25 s BT IHEE F=4(E9) 22 DPPHEFHO LA R ABTS
free radical Z7]s el %”"3"3—% Fo AR Holf FEA(EY) =9 EHXJ]ZPJH gHE
ool B7PH o2 DPPHERHO| MR SARY= ABTS free radical 2755 374¢] %
AgAe] v ettt dek E

_84_



Table 4, DPPH and ABTS radical scavenging activities of Pigskin Collagen,

unit © %
Groups (ppm)
312.5 625 1250 2500 5000 10000
DPPH -8.7%6.2 -0.4%53 -0.4+3.5 -19+238 03+£3.0 72+1.1
ABTS 299+0.9 423+0.5 58.0+0.4 754+£03 88.8+0.2 98.1+0.2

120.0 B Electron donating ability 8 ABTS radical scevenging ability

1000 4

200 4
£
EWU |
=
E
=L
400 4
200 4
oo 1 T T T T
10000 S000 2500 1250 625 315

Concentration (ppm)

Fig. 2. DPPH and ABTS radical scavenging activities of Pigskin Collagen.

r
o

O ABTS free radical 275 34 A @< FEEY AA] s s=4(E=3) ST AXsx=9] 24
olgle] T2 AATH FEH A8 ABTS free radical 2A%5S 43 A3b= v 2-3(Table
5, Fig. 3). 4 7+ Ao)E H|1gS v Papain B U+ Bromelain *J8] A] ABTS free radical 44
o] BoHlE AL B g U5 B2 E4E AHIE A E&AY w2t 255 ABTS free
radical A£A%°] HoMAl= AL B & o, 8§49 =7 5855 ABTS free radical &H%9]
AZ o= AS E 4 oY Bromelain 20%E A3k AiaE EXFHH A2 (5%0]F)ol A

% ABTS free radical 27%0] HolAl= AL & UL

%

.

He o
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Table 5. ABTS radical scavenging activities of Carrot extract

unit : %
Groups (%)
1 5 10 15 20
9= PBI10 12.0+1.0 351%1.3 50.7£0.7 61.3+0.6 68.2+0.3
9= PB20 19.6+0.7 48.2+0.2 66.8+0.2 76.4£0.4 85.0+0.2
g PSI10 26.4+1.0 59.2+0.6 76.8+0.3 85.9+0.2 939+0.4
g PS20 37.8+£0.2 703£0.5 89.9+£0.2 98.6x£0.2 99.5+£0.3
9 BBI0 30.0£1.3 64.6+0.7 92.7£0.6 98.9£0.2 99.6£0.1
g BB20 44.4+1.0 99.1+0.2 100.0£0.2 99.8+0.3 99.5+£0.2
3= BSI0 32.5+0.7 66.7+0.3 97.1+£0.3 99.4+0.2 99.4+0.2
g BS20 41.0+0.6 853+0.2 99.7%+0.1 99.5+0.3 99.9+0.4
1200
1 PB1O u g2 PE20 " g7 Ps10 u g P20
L L=5ey-] B2 saz0 B3 8510 g2 esi0
£
£
]
2
g
§
f
g
:
20 15 10 5 i
Concentration (%)
Fig. 3. ABTS radical scavenging activities of Carrot extract
O ABTS Free radical 275 378 A =eRPBE 3529 A% s+ s=24(E9) =M AAF
o] 2u) oJsle] ¥=2 MAF FZH AR ABTS free radical Ji%% 4% A= vt z_%
+(Table 6, Fig. 4). 10% oPdolr= HugdS Uehdin 5% olstelr Adwit Aot vepd. 22
a2 -g- APPE A EhHE] 57 2E5E ABTS free radical 2750 ZoRlE AL 2 & 9lo
H, 349 57t 855 ABTS free radical 27150] gAA Eole AE & & U&
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Table 6, ABTS radical scavenging activities of Pleurotus ostreatus extract

(unit
Groups (%)

1 5 10 15 20
e}lg] PBIO 42.1+0.4 923+0.1 99.7£0.1 99.6+0.1 99.8+0.2
“€e}g] PB20 496+03 95.8+0.2 100.0£0.1 99.8+0.2 99.6+0.3
“Eelg] PSI10 51.5+0.7 932+0.2 99.8+0.1 99.8+0.1 99.7+0.1
elg] PS20 71.1+0.6 99.2+0.2 99.9+0.1 99.9+0.2 99.6+0.4
elg] BBIO 53.4+14 90.5+0.2 99.4+0.1 99.8+0.0 99.4+0.6
e}z] BB20 542+1.0 89.1+0.3 99.5+0.1 99.8+0.2 99.7£0.2
e} BSI0 55.4+0.8 100.1£0.1 100.0£0.2 100.0+0.2 100.0+0.2
e} BS20 71603 100.2+0.3 100.5+0.2 100.1+0.3 99.7+£0.3

1o u E}2] pa1o u =Ef2] PR20 " SE12 P50 S Ef3) Ps20
N L EtZ| 6810 ¥ LE{2| 8820 m LEl2 8510 W LEt2| p520

1000

ABTS radical scavenging ability %)

200

oo

15

0

Concentration (%)

Fig. 4. ABTS radical scavenging activities of Pleurotus ostreatus extract
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HAS 3] S8l FddET o2 ARSE= Ascorbic acidE 88t SOD #FAREA
& 34T 2945 theF Z2(Table 7, Fig. 5). A8 & &0 8 RS HolL YT

Table 7. Superoxide dismutase(SOD) activity of Ascorbic acid.

unit @ %
Groups (ppm)
31.25 62.5 125 250 500 1000
SOD-like 6.3+3.29 8.0£0.41 14.4+1.81 36.2%1.10 62.7+0.72 935+0.72
1000
0.0
B0.0
~— 700
£
%‘ﬁ@.n
E 50.0
=
< 400
[a]
<]
" 300
2000
10,0 .
1000 250 125 3125
Concentration [ppm)
Fig. 5. Superoxide dismutase(SOD) activity of Ascorbic acid.

O A3e] gz o g AgHoXE §EA(EY) 2] SOD A deS 4% 295 v
Z&(Table 8, Fig. 6). A ¥+ sPFF AL&sE & 1081y 5 10% olsty w22 44
3k 5000ppmellx] Hx7F A YElgou AAFC R FEEFORE SOD FARHI o] YERE.
PS8 sRdME 20% Hxe] EA=Y Yehus S E e

Table 8. Superoxide dismutase(SOD) activity of Pigskin Collagen.

unit © %

Groups (ppm)

3125 625 1250 2500 5000 10000

SOD-like 8.3=%1.81 16.8+4.62 22,6+2.72 31.3+£580  52.,6%1252  56.6+3.59
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200 -
100 -
00 + '
10000

Fig. 6. Superoxide dismutase(SOD) activity of Pigskin Collagen.

S0D- like activity [%)

615

000 2500 1150 3125

Concentration [ppm)

oxe] SOD FAFRASE 37 =43 (100%%

O B FE29 SOD AR SAA FEA(EY) Sl AAs= 28] ofste] o e tiA
o S =
B S4305). @2 FEEY SOD A s 548 23+ o= 23(Table 9, Fig. 7).

Table 9. Superoxide dismutase(SOD) activity of Carrot extract

unit © %

Groups (%)

1 20 40 60 80 100

3 PBI0 1.6+3.13 19111 8.9+3.95 12.4+124 20.8£6.02  225%3.73
3 PB20 6.1£6.11 16.4+1.44 244+433  30.0*+1.44 32.5+3.29 351£2.19
2 PSI0  7.4%+0.72 10.4+324  28.0%£4.78 33.0£7.74 458%£400  52,7£8.92
o PS20 10.8+3.68 19.6+3.13 30.8+4.33 4114503 51.24+9.17 579%1.49
9= BBI0O 16.2+7.19 16.7+19 26.5+2.31 29.4+0.83 23.8£5.39 28.8+2.72
@ BB20 15.9+1.66 19.2+2.49 21.0£4.97 29.6+8.71 31.7+7.88 45.3+0.41
2= BSI0  14.4+0.83 219%3.24 22.1+0.0 29.4£5.09 28.7£29 32.4£9.56

T BS20  11.6+1.66 222+2.07 30.6%£29 343+5.18 38.7£2.52 429+3.13
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700 7 "odeso "EZeszo MEdesio MEIesio
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600 -
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1010
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100 &a 20 1
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Fig. 7. Superoxide dismutase(SOD) activity of Carrot extract.

O ZERHA FE=9 SOD A s 54 A $84(29) S Axe= 24 olste] s oA
© WAdes ¥e @d%S HoFo] oit %& Fkore] SOD FARRATE A SAH

(100% %€ 2A43193). el FE5E29 SOD vA}%}Hzg A% A= g3 23(Table
10, Fig. 8). &4 &7 ¥ Ags=d wel SOD fAE3d5S 27 YelgS

Table 10. Superoxide dismutase(SOD) activity of Pleurotus ostreatus extract

unit : %

Groups (%)

1 20 40 60 80 100

Elg] PBI0  5.06+7.54 11.9+2.25 231£2.19 286+0.00  37.5+2.49 38.5+7.88
Elg] PB20  4.5+1.90 16.4+0.72 29.4£3.24 41.4+1.381 51.3%+0.41 55.6%+3.39
Elg] PSI0  7.7£3.29 271%£0.72 43.6£1.90 57.5%1.10 65.5+2.49 70.2£1.90
Elg] PS20 9.8+3.61 41.2+0.83 592272 74.6£1.81 75.1%£0.83 83.4+1.49
E}g] BBIO 13.4+1.49 149+£2.87 2277838  40.2%£433  444+287  49.0x7.29
Elg] BB20 11.7+1.44 28.6£3.29 33.8+1.81 47.0+5.44 53.84£1.49 56.3+£4.62
el BSI0O  6.1+7.26 29.6£1.90 37.2+1.24 50.3£2.72 60.4+1.49 65.7£1.49

Elg] BS20 16.4+1.44 36.8+4.37 50.2£2.90 69.5+1.24 76.7£8.00  82.6%+8.98
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Fig. 8. Superoxide dismutase(SOD) activity of Pleurotus ostreatus extract

® F =

O B FE=

o & Z¢

udk

&

tlo
A\

s

A3t A3l= Table 113} 2T},

Table 11. Total polyphenol content of Carrot extract

mg/g

unit :
Groups (%)
Ist 2st 3st mean + SD

3 PBIO 1.282657 1.329397 1.296187 1.30274740.024051
< PB20 1.62706 1.786962 2.358918 1.924313+0.384776
g2 PSI10 1.58401 1.670111 1.668881 1.641+0.049359

2 PS20 1.866913 1.929643 1.922263 1.906273+0.034286
g BBI10 1.404428 1.458549 1.459779 1.440918 =0.031608
2 BB20 1.869373 1.892743 1.906273 1.805002 +0.022857
3= BSI10 1.61476 1.651661 1.660271 1.64223£0.024176
3 BS20 1.861993 1.943173 1.921033 1.881673+£0.074484
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O Leteupile] F Eejve ddFs 54T 23k Table 129 24

Table 12. Total polyphenol content of Pleurotus ostreatus extract

unit : mg/g
Groups (%)
Ist 2st 3st mean * SD

“elg] PBI0 1.694711 1.751292 1.768512 1.738171+0.03861

“E}lg] PB20 2.170726 2.230996 2.270357 2.224026+0.05018
=e}g] PSI10 1.328167 1.838622 1.725461 1.63075+0.268083
el PS20 1.488069 1.56925 1.55203 1.536449+0.042774
elg] BBIO 1.59754 1.665191 1.656581 1.63977+0.036825
e}g] BB20 1.869373 1.892743 1.906273 1.889463 +0.018668
€}lg] BSI10 1.62583 1.6492 1.715621 1.663551+0.046584
e}z BS20 1.861993 1.943173 1.921033 1.908733+0.041965

(h FEN 2597}
(D Collagenase A&|&A

O 3o ATAHS ASdH] Y3l FAHERT O 2 AE-E= Ascorbic acidE ©]83Fe] Collagenase

ANEAS A8 A7 th23 22(Table 13, Fig. 9). AR RE ELox =& TE B

Table 13, Collagenase inhibition activity of ascorbic acid
unit : %

Groups (ppm)

1250 2500 5000 10000

Collagenase

. 71.6%+0.2 82.8+0.2 99.2+0.1 99.1+0.0
inhibition
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& Z
[=] k=]

Fig. 9. Collagenase inhibition activity of ascorbic acid

O 439 gz o g AgHo e sE2A(=1) FeHlY Collagenase A3|&ds SHS 2o+ o
53} 2-S(Table 14, Fig. 10), 3% ¥5E sPE Aa¥wol oF 1089 S5 10% ote] 3
S8 AR SEXN(EN) Zee] SHYTE AU Ascorbic acidRtl E7 YERGS.

Table 14, Collagenase inhibition activity of Pigskin Collagen

(unit : %)
Groups (ppm)
1250 2500 5000 10000
Collagenase

o 91.7%+0.2 93.6+0.0 97.0%+0.1 96.9+0.1
inhibition

1200 -

10O -

3

Collagenase inhibition %)
& g
(=] [=]

200 -

oo T
10000 5000 2500 1150

Concentration [ppm)
Fig. 10. Collagenase inhibition activity of Pigskin Collagen
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O Collagend] o} sh&-5o] ¢Jx= &2l Hydroxyprolined] Collagenase Aa|&AdS =43 Ave
the 2&(Table 15, Fig, 1), 3% FEe 34F 48559 oF 1099 F5Q 10% ofsh %
T2 AATE Hydroxyprolined] SAEE SFANETC  Ascorbic acid9tSEA(Ey) =t
ARG ohh B A E eSS

Table 15. Collagenase inhibition activity of Hydroxyproline

unit © %
Groups (ppm)
1250 2500 5000 10000
Collagenase
o 78.4+0.2 80.0+0.1 84.4+0.2 82.0+0.1
inhibition

Collagenase inhibition [%])

200 -
o -

00 1
16300 5000 1500 1250
Concentration [ppm)

Fig. 11, Collagenase inhibition activity of Hydroxyproline

I FEE9 Collagenase A& &4 Adt= v 2-3(Table 16, Fig. 12). 1% TE4(=
3)) Z2}Ae] Collagenase AEAeH 100% G359 Collagenase Aol vl A
A Yebsts. 5% o422 Collagenase A3l Sd5& HoFa Yoy sro fE & 2ol=

o iy
il

Table 16, Collagenase inhibition activity of Carrot extract

unit @ %
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Groups (%)

1 50 75 100
<< PBI0 77.0+0.07 75.5+0.10 77.9+0.08 80.4+0.08
9 PB20 68.3+0.06 72.6+0.13 79.7+0.13 80.8+0.12
3 PSI0 75.6+0.09 749+0.11 79.34+0.10 82.4+0.13
g+ PS20 66.0+0.06 71.3+0.09 80.8+0.28 83.2+0.12

< BBIO 77.0%0.17 81.3+0.14 65.9+0.09 90.4+0.03
3 BB20 74.9+0.16 76.3+0.07 64.4+0.19 79.5+0.57
g BSI0 77.4%0.12 77.6+0.08 80.7+0.09 78.3+0.15
= BS20 63.4+0.07 74.5+0.19 80.8+0.01 74.8+0.13
1200
" 8T rew "gceswo “goesi0 fETesi0
1000 | BED ez BED ra0 g ee0 B D es0

[ =]
o o
o =

tolbgenase inhibition &)
&
=

00

o0

100 75 50 i
Concentration (%)

Fig. 12. Collagenase inhibition activity of Carrot extract

O “Elgusl 2229 Collagenase A =4 Avbe tho3} 28 (Table 17, Fig. 13). 1% %
(=) FeH9 Collagenase A3 4% HTH 100% =ElHA FEE<] Collagenase A3/
ol 27 W el oy % gEFHOE Collagenase A3 FA%S HoF1 9lon Frod
e & xjols Holx &S AAY FE7F BEFE Collagenase Adl EA%o] 7| VA

v 2 Hofiz wigk

Table 17. Collagenase inhibition activity of Pleurotus ostreatus extract
T unit : %
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Groups (%)

1 50 75 100
=e}g] PBIO 71.3%£0.82 69.7+0.30 747+0.32 843x+0.11
Eelg] PB20 559+0.34 741x£0.22 71.3+£0.47 79.9+0.59
=€} PS10 69.0+0.37 73.0£0.13 79.0+0.18 86.3+0.18
=€}z PS20 63.1£0.14 78.1+0.70 78.4+£0.18 82.7x0.11
=€} BBI0 57.7x0.10 60.8+0.45 73.3%+0.13 94.7£0.28
=€e}g] BB20 56.7+0.07 65.4%+0.19 76.31+0.03 86.4+0.08
el BS10 57.7+0.10 60.8+0.45 64.6+0.08 81.4+0.39
ez BS20 58.440.03 63.7+0.16 66.0+0.14 67.1+0.33

1200 -
m El2| P10 mLE}2| p510 = L E}2| 810 u LEl2] 8510
B =E}2| pBZO B =E}2| p520 B - E}2| 20 B -E}£| 8520
1000
€ g0 |
i
3
2 oo
H
]
i
3 400
200
o0 4 . ' . :
100 75 50 1
Concentration (%)

Fig. 13. Collagenase inhibition activity of Pleurotus ostreatus extract

@ Elastase #|3&A4

O Elastase #3&4 SAWH
ZHF 60 L, 50 mM Tris-HCl buffer (pH 80) 10 w, 10 mM¢ 7A
(N—succinyl—(Ala)3—4—nitroanilide) 10 W& Y& & 37°ColA 5% FoF w3
A, NEs ) elastase (lunit/m) 10 wlE F7FSF F 415 moA] EF=E =

O Ao AHAS HSs] Y3 AW ZTF o E AFE5EHE Ascorbic acidE ©]-8-3}e] Elastase A3
S SHS AAE U5 23(Table 18, Fig. 14). APEAY] ¥Eo] we} FroEos
Elastase #s&4< YeblL 3.

d
o)
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Table 18, Elastase inhibition activity of ascorbic acid

unit © %
Groups (ppm)
1250 2500 5000 10000
Collagenase
. 49+25 16.1+9.0 29.0+7.0 81.3+1.0
inhibition
800 4
BOO A
700 A
E 600 A
5
isan-
%aan-
2
E 300 A
200 A
100 4
10000 SO00 2500 1250

Concentration [ppm)

Fig. 14. Elastase inhibition activity of ascorbic acid

O A3 dxT o2 AL HoR= FEA(ET) Sl Elastase e SAS Ade v
Z-S(Table 19, Fig, 15). A $5E JAE Aeewo oF [0u]e] F%0 10% oJ3te] Fwz A
A, FEAEY) e FYEE FAYERT Ascorbic acidRth tha WA Yelgon 3
FE AEER 1%ME B4%7 HelA] sttt

Table 19, Elastase inhibition activity of Pigskin Collagen
unit @ %

Groups (ppm)
1250 2500 5000 10000

Collagenase

. 794567 6.1+2.34 143%+452 333+1.34
inhibition
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Fig. 15. Elastase inhibition activity of Pigskin Collagen

A}

O 9t FEE9] Elastase A& A 2= v ZE(Table 20, Fig. 16). i1 =2 HA|A
% Ui v GAEE HoRYE JHO R PapainE U= Bromelaing AX[gF AJ@Tox &2

Table 20. Elastase inhibition activity of Carrot extract

unit © %
Groups (%)
1 50 75 100
23 PBIO -14.8+5.35 -1.2+4.75 -3.8+1.45 -14.8+5.35
32 PB20 -19.1+18.49 -8.0+6.04 -13.6+5.00 -143+2.34
FZ PSI0 -8.6+8.80 3.4+115 0.1+1.02 8.6+1.83
= PS20 -29.7+9.15 914171 3.7+1.71 7.0+1.20
3 BBIO —4.9+6.24 9.0+4.09 12.6+3.65 19.0+2.84
3= BB20 -2.3+3.50 21,7+4.90 21,7+3.00 21.6+2.03
2 BSI0 -14.1+3.78 15.6+2.50 16.1+0.19 17.841.20
g BS20 —-43+6.73 445+528 418+0.88 52.1+4.19
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Fig. 16. Elastase inhibition activity of Carrot extract

9] Elastase A& =4 di}+=
7F =7 JehJE kS Holxuk

&3} 28 (Table 21, Fig. 17). I %
ol & FAo] AL "olR=

w2 e Hoy aadE &7t

N FE T2
T
© = FE7t

A5, Papainkth= Bromelain 2| A 25 ¢
=

7 FobE R

2=~ 0]o.
T MRwT.

Table 21. Elastase inhibition activity of Pleurotus ostreatus extract
unit :
Groups (%)

1 50 75 100
¢} PBIO -10.1+2.69 1.5+4.53 11.94+4.19 11.0+7.20
“e}lg] PB20 6.2+£0.88 10.4+1.64 11.1£4.53 18.8+£5.44
e}g] PSI10 1.7+£9.32 15.2£2.02 15.2£1.83 20.8£3.28
elg] PS20 0.6+1.07 22.9+3.20 253+2.03 30.9+2.21
elg] BBIO 6.2+20.03 21.0%5.73 20.2+3.66 23.1£5.09
=€e}g] BB20 -1.7+x1.71 2731284 348+4.15 36.4x1.71
“e}=] BSI10 —-6.7+1.83 29.5+3.88 32.8+£3.17 39.0+3.70
el BS20 -10.4£3.33 53714381 572443 60.62.00
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Fig. 17. Elastase inhibition activity of Pleurotus ostreatus extract

(® Human dermal fibroblasts (HDF) MXFE o]&3t FE/)4%7}

O FE/WF7 i
HDF AZFE 0.8 x 10” cells/well2 seeding F Thad PBSE AH3 thd PBS (400 m)E 7
welld] €3l UVB (15 mJ/cm?) ZAF & FBS7} Q& MRl Z+zke] AgE AR FEE 84
AT F AxEES Feete] FAE o83 Western blot WS AMEste] #ejd Al o
Ay MMP-1, type I collagen @ actin ¥ 2& WslsE 43S, £33 AvEdS ARSI

2 AP ALY 5 L Fejy Aok BRIAYL.

O Fig. 18AdA Holx AAH, Wz (lane D3} B &) UVB %A} HDF AEFAA MMP-1
mRNA o] oksAl Z7Fal9w (lane 2). ZLefub T PS20 (100 w/ml) (lane 4), F< BS20
(50 100 pl/ml) (lane 5) ¥ hydroxyproline (300 ug/ml) (lane 9) ¥<] A] UVB %= MMP-1 ©
W o] oFgE AAEQle. Fig. 18BoA Hol= AAMH, thxt (lane DI H|alste] UVB XA}
HDF A|3EZFo)|A type 1 collagen mRNA ¥&o] ZHAEHNS- (lane 2). lanes 5, 7, 8, 994 UVB
fr% type 1 collagen mRNA W&o] FA 3|EEAS. Zefvt Fig 18Ce} 18DeA Hole= ZAH,
UVB ZAF A] MMP-2 2 MMP-3 mRNA #&2 & #shr}h giglon, wsk Z4ze] AR g Ao
T MMP-2 @ MMP-3 mRNA @&ldl&s 2 wsly} Holx] 99kS. Fig I8EA] Holx= AXH, 4
7] A8ZANA actin mRNA 3L FU319S
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Figare 2 1 ¥ 3 4 &5 & 7T B % : Lanes
0 e —————
UVE {15 mJem®) I '

0 100 S0 100 S0 100 B

Papaim  Hevmelain  Pepoim Fodioss
cmrred currai Carred  Froline
iplmly (gl islmly  iugmli

Fig. 18. Effects of carrot treated with different protein degrading enzymes or hydroxyproline
on mRNA expression of MMPs and type 1 collagen proteins in control or UVB—irradiated
human dermal fibroblasts

O Fig. 19914 Kol A, vl (no UVB)F HliLste] UVB &AM HDF AZEFolA] ofghe} Al
T a9 gEo] AR FHrt =7 WstEs Zlo] wEHglow AE=SHo R I3k JeHsirt
Uelus Ao g oilE I PS20 (50 T 100 w/ml), B BS20 (50 ul/ml), pepsin—carrot
(50 =+ 100 ul/ml) E=+ hydroxyproline (300 ug/ml) ¥¢] A] UVB f= AlXe] g Har} o
ofubA] eFgkE. ey @ BS20 (100 pl/ml) Fof Al UVB Z2AL Aol Al 42 ) =

A *—7]-01‘ G2, =, T BS20(100 gl/ml) Fo= UVB

LWVA + papain-carmt @-EWH « papain-carmal
{50 plml} i 10 g mal

UYVE ¢ Wromdlaln = VI hh1-i|-l‘-'|i-||- UNVE + pojisin-carml CVE + pepain-caormed
o Tp s T ] caFTEL] (LA pl Hﬁ S50l ol { 10 lsam by

LVE = hivifrowy praline
| N il

Fig. 19. Effects of carrot treated with different protein degrading enzymes or hydroxyproline
on growth in control or UVB—irradiated human dermal fibroblasts

(3)-2. 2xpd=
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e A=

O Gs MZ U 4259 A48 ALsle] §EHES 3Z(Table 22).

Table 22, Experimental group categorization of Carrot extract.

A& ik
Papain A<= g PB
Papain &% g PS
g
Bromelain A&x= 2= BB
Bromelain 1&% 4= BS

O =eEHAlE ME UE 4379 845 F&3t R8-S F5(Table 23).

Table 23, Experimental group categorization of Pleurotus ostreatus,

A& 8k
Papain A<= “t}g] PB
Papain I1¢% “e}g] PS
ERHA
Bromelain A&% “telg] BB
Bromelain 145 el BS

O £9& A2 T 4ERY A28 Aol FAYES F2(Table 24)

Table 24, Experimental group categorization of Pine,

A8 4
Papain A<= £9] PB
Papain 1<% 49 PS
2:0]
o Bromelain A< % %91 BB
Bromelain 4% <9 BS

W FEM9 25H7}

(D Human dermal fibroblasts (HDF) A|ZF& o]&38F FE/RX57}

O Fig. 20(A)ellA Hol= AAH, 7 (lane 13} BHlaLsle] UVB ZARAZ] HDFOA type—1
collagen TH1A wk&o] 7+4 313 (lane 5). oJw] 50 ul/ml G BS (lane 7) £+ E<F—pepsin
(PeP) (lane 8) %% A] UVB w7l type 1 collagen TH@ W& 7Hay} B0 7 A=l 5
9] hydroxyproline (HP) 300 ug/ml) *x ¢A] UVB ®j7} type 1 collagen @& W 7HAE

T =
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BEAHoZ YAIEIES (lane 9). 23U Fig. 1(B)IX Hole= AAH, 50 ul/ml FPB (lane 6),
BB (lane 7) #X] A] UVB 7/} type 1 collagen ©H¥&d W&l 7+Hio] kg ats Holx gk
5. HETAAME 94 UVB w7l type 1 collagen @A Hbe 7hao] AdE s YeA] 29k
(lane 8). F=BS TE YIPS(AHE-E%: 50 ul/ml)e] FJRFE 7iX E%(UVB w7 type 1
collagen THE M3 7HA A 23H& HA8tAl s RIS, & Ade 9IBS v 92
PSe] 9HEFE JB E5(UVB w7 type 1 collagen THE W 744 o4 &3) &8 287)A
24 At 8351y g

=]
AL
L
T

O

1 T 3 4 5§ 6 7 8 9 :Lame

UVB@ImIem®) - - - - + + 4+ 4+ 4+

EtANFZ 200 (ulmly - S50 50 S0 - 50 S0 S0
PS BSPeP PSS BS PeP HP

1 2 3 4 § 6 7 8 :Lane

(B) .'m-"'-"'—\' Type-1 collagen

—— T —— i1

UVB0mliem®) - - - - + + + +
SHAX{&= S 20% (ulml) - S50 50 S50 - 50 50 S50
FE BB, <, B BB 2

&f? &‘?'5-
Fig. 20. Effects of Carrot extract with different protein degrading enzymes or hydroxyproline
on mRNA expression of MMPs and type 1 collagen proteins in control or UVB-—irradiated

human dermal fibroblasts

O Fig. 21(A)A Holx= AAH, thx* (lane 1)3} H|wsle] UVB ZAMZ] HDFoA type—l
collagen T Wkdlo] 744w 9S (lane 5). L&yt 50 ul/ml =E}BS =z A] UVB w7} type 1
collagen ¥HE IE HAvt REHoR OAEHYE (lane 7). ol¢hs B 50 ul/ml =E}2]PS
(lane 6) T+ “=E}l¢]-pepsin (PeP) (lane 8) #*%] A] UVB Wi’} type 1 collagen ©H#& ¥+ 7+4
o gk A &= e 3k, $H¥, Figure 2BellA] Bol= ZIAH, 50 ul/ml #2]9} H]aLs}
o] (lane 5), 25 ul/ml =E}RIBS *Z A] UVB ZA} ZHANAME type 1 collagen ©HZo] AlXY)
HHEo] =7 S71ES (lane 4). FRIFA%E 75 ul/ml “=E}g] BS x| A] (UVB ®|=AH HDFoA]
=2 type 1 collagen W o] WEHRE (lane 2). Z=ut 75 ul/ml ZElg] BS A A
UVB ZAF Z39A type 1 collagen @8 ¥ Z717F HolR] ¢SS (lane 6). Figure 2(C)olA]
Hol= A, HDFE o]gak 27149 triplicate 23 (#1-3)o4] €A UVB ©% ZA} A type |
collagen W& 74 (lanes 3,7,11)¢} v]aldle] 25 ul/ml =E}g] BSE UVB XA} ZAYNA type 1
collagen T WHAS ot FUrPIE B5S 7HAL Ui (lanes 4812)& IS, AE
protein loading/expression control® actin T¥HA-S AFE3IGS. e BS (AFEE3 25
ul/ml)e] JH-F5 7 E5(UVB 7] type 1 collagen ©H& W& 7+A o4 a3hH)E 7H A3}
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A Bl es 8 EYE =gk BS o IFFF /WM &5UVB wil
type 1 collagen ¥Hiz wka 7k —1?9] 29 @ 27 24 AT &8stk g

N ok
O,
ol
R
1
}E
mlm

1 2 X 4 § & 7 8 :Lane
A) EEEE™ - & = Tipclolagen

——————
UVE (60 mJ 'em®) . + o+ + 4+

LER DES 0% (pbml) - 50 50 50 - 50 50 50
PS BS PeP PSS BS PeP

£ 3 4 5 6 iLame

Type-1 collagen

1'\3;ﬁnm.|m‘, . ¥
LEZ| I EBS 0% (plml) - 7% - 1% %0 78

3 4 5 6 T 8B 910 11 12 :Lant

() mmﬁ‘Hl Tvpe-1 collagen
—————
UVE (60 md/'em®) T "

LEE| I EBS 0% 23pimly - + - + - 4 I
&1 21 73

Fig. 21, Effects of Pleurotus ostreatus extract with different protein degrading enzymes or
hydroxyproline on mRNA expression of MMPs and type 1 collagen proteins in control or
UVB-irradiated human dermal fibroblasts

O Fig. 2264 Holx= AAY, = (lane 1) Blalsle] 2 Al7F 59F UVB 2AMXZ] HDFOA] o]
ANEAG el (ERK-1/2, PKB, p38, JNK-1/2, SMAD2/3)¢] &AsH<lxaksh)7 #2E9S (lane
3), o) SojFdo g 25 ul/ml “El BS #x A] UVB &= ERK-1/2 Alsdg whalzo] Qlxtkslr}
A A=Y, Tt 25 ul/ml =g BS #x A] UVB % PKB, p38, JNK-1/2 %
SMAD2/3 A&z AY whlzdo] olxtal= Walyl 992 (lane 4). =Elg] BS (AF&-82k: 25 ul/ml)o]
7535 71 25 (UVB 7] type 1 collagen ©Hld el 7ha oA &3] ERK-1/2 &4 (Y
b Aol A 71sE B dou IS ERIsIE. ¥ ARE EdE el BSY
HDF-UVB-type 1 collagen ©Hd W& 7+A-ERK-1/2 @4 74 7F AsdaA/dsza4dd o
s B/ A AET1d A ATl A8
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Fig. 22. Effects of Pleurotus ostreatus extract in UVB-irradiated human dermal fibroblasts

@ F41k3} &FH7}
(O ABTS free radical &274%

J

O
_T'J;«
f
N,
o2t
in)
B
w)}
e
e
-
il
"
in)
lo,
2,
_>|~l_‘
>
X
ﬂlﬂ‘.’l
oX,
AN
ol
P
_V_,
r
é
>*$
£
i)
oX,
ofr
o
T
ro
)
g H
el
r

F 1o ABTS free radical 24%& & k 734 wq%— I F AR B
7o 2 DPPHRHEY HAAAAGA] SHHTE ABTS free radical &24%S S0 A
Aol TS duitkal et o

-
lo
ox, o ot

O Ao AIAS 7AZ3] Yl FPUERT o2 AFRESE Ascorbic acidE o]g3e] ABTS free
radical 2A%S 243 23S dS7 25(Table 25, Fig. 23). Al89 RE FZA 52 &
AEE Holil 3.

Table 25, ABTS radical scavenging activities of Ascorbic acid.,

unit @ %

Groups (ppm)

1000 500 250 125

ABTS 99.8+0.3 100.2+0.2 99.8+0.2 100.1£0.3
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ABTS radical scavenging ability (%)

1000 =00 280
Concentration{ppm)

Fig. 23. ABTS radical scavenging activities of Ascorbic acid.

O ¥ QFE FEHESD A B0 L5 LA JhE AP UPON Vs A7
FTEA(EY) Y AE 5 10% oletE AAsHHS. ABTS free radical &A% 54 Al &
d FEEY A vEE FEAET) M HA s =Y QHH o3| & Agstdon, & Al
HEY HEo] 5%e2 FF I AE dIdS oj&ste] HAPS XBEOF%F &9 A5 ABTS
free radical A21%S =43 A= o33 23(Table 26, Fig. 24). &4 FAJg] oA wi¢- =
2 Hiskes Holal glom, BAE HEldh weli BA FAE TET w2 Z9E HoRlE E5.
o AL &1 A dHkslso] U rwlFotal R, BA ARt dkskeS Blaeks o iz
Sro) el HH|F £ ABTS free radical 274%50] 714 Foldl A 2 4 9le.
Table 26, ABTS radical scavenging activities of Pine extract,
unit @ %
Groups
g4 FAE &Y PB &% PS <9 BB <9 BS
ABTS 99.5+0.21 99.9+0.14 99.1+0.14 98.7+0.00 99.6+0.80
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ABRTS radical scavenging ability (%)
=
o

1|

40,0
200
0.0
T42HE =3 PB EHPS =% BB T B3
Groups

Fig. 24. ABTS radical scavenging activities of Pine extract,

@ SOD fAFEHA

O A3 AAEE AT 8] FgulzT o2 AFE-EE Ascorbic acidE 083k SOD FAREA
2 t&3} 2&(Table 27, Fig. 25). X829 ¥& o&Zo g FAEE Holal g

tjo
A
o
o
.
X

Table 27. Superoxide dismutase(SOD)-like activity of Ascorbic acid.
unit © %

Groups (ppm)

1000 500 250 125

SOD—like 971£09 86.31+3.98 4051241 12.8+0.91

SOD-like activity(%)

1000 B0 250 125
Groups (ppm)

Fig. 25. Superoxide dismutase(SOD)-like activity of Ascorbic acid.
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©)

o i

A7 sEA(EY) Sl st 8% diAlAA] SGERE HF AR EA IAdE AT F

A (E1) ] HE&sEe 10% oJstE AA3F9s. Superoxide dismutase(SOD)-like
activity 4 Al £ FEE A v2v s=24(EY) i AXsE 28] oo FE=2 A
Astdon, & A 4EY H&o] 5%02 F& H AR dIE& ol&ste] AFS WIS, F&
¥ A)JZ9] Superoxide dismutase(SOD)-like activit vE 4% Aie v 25(Table 28,
Fig. 26). &4 FAg] oA vlg- £ diksksS Holu 9o §4E Aegh oA 84 T4
g TR YA o] & Superoxide dlsmutase(SOD) activityS Holil L. dFAWF £ BS
Fofe R FAY F wTh oha v S WITF ¢ UG Bh A ksl
Hlaghe W aleied] spulole A E9lolM ABTS free radical 2750] 7F =op= 2& &

gl

Table 28. Superoxide dismutase(SOD) activity of Pine extract.

unit @ %

Groups

& FAE &S PB &9 PS 49 BB

iy

ol BS

SOD-like 91.0£1.8 98.4£4.7 939+3.6 96.6+0.9 89.7£2.7

11

24814 =Y FB =Y PS =Y
Groups

SOD-like activity(%)

Fig. 26. Superoxide dismutase(SOD)-like activity of Pine extract,

% Zepls

&9 220 § Tebls BHE SHY AUE Table 209 2E BE AN 44T F o)
AE GFel ek, B FANZN MY 2o F BedE g0l Uehtor], EaduE
& T T 9 PSA M B B EE 9] ehte,
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Table 29. Total polyphenol content of Pine extract.

unit : mg/g
Groups (mg/g)

Ist 2nd 3rd mean + SD

B4 FAY 100.50 104.25 99.25 101.334+2.60
<91 PB 93.00 96.75 93.00 94.25+2.16
<9 PS 100.50 99.25 99.25 99.67+0.72
49l BB 94.25 95.50 96.75 95.50+1.25
<9 BS 98.00 95.50 96.75 96.75+1.25

€ ¥ A5}

@ Disc diffusion assaydl] o3+ &84 =4

N\

O UERTOZ2E penicillin® phenoxyethanolo] AFEE M, penicilling thEZAQ Ao,
phenoxyethanol & ¥ukd o 2 wWo] AL Q= 3P HEA9.

< =3 43yt Fig. 309 22
Penicillin¥} phenoxyethanol& Escherichia coif\¥] & A4 A7} Jeh} A&AesS HolxL
Aoy AHTe B o A A7) nugiio s B

O Escherichia coil] W3t £ F&& 2 x4 I+ &%
‘:l

Fig. 30. Anti—microbial effect of Pine extract and control,
A: Penicillin, B: Phenoxyethanol, C: &4%*Jg] D: £%BB, E: £YBS, F: £%4PB, G: £4PS

O Staphylococcus epidermidisdl] HI3h &9 F&& % 279 I3+ 55 4% 23+ Fig. 31

7} 2t} Penicillin®} phenoxyethanole Staphylococcus epidermidisd|X ¥ A4 A7} Yepht
AEAsS Holal 9lovy ATt 5 o A A7) mrjsiAe g He.
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Fig. 31. Anti—microbial effect of Pine extract and control.
A Penicillin, B: Phenoxyethanol, C: E4%F*2] D: £%UBB, E: £Y4BS, F: £9PB, G £YPS

Ag Ay Fig, 32¢
34 A7 vepd s

J]N‘

O Propionibacterium acnesdl| et £ F&5&E 9 29 34 §55
21}, Penicillin®} phenoxyethanol& Propionibacterium acnesd|< ¥ A
AHS Holal o AT BT o A4 AV wpgAes Bl

Fig. 32. Anti—microbial effect of Pine extract and control.
A Penicillin, B: Phenoxyethanol, C: E4A%F*g] D: £UBB, E: £YUBS, F: £94PB, G £4PS

(mh v &7 57}
(D Mushroom tyrosinase Aa|&4 =3
O A% RIS AZsr] Y] FAYERTo 2 AFREE Ascorbic acid® o]€3k] Mushroom

o
tyrosinase A|&5S 43 A94E v 2-3(Table 31).

Table 31. Mushroom tyrosinase activity of Ascorbic acid.
unit © %

Groups (mg/g)
1st 2nd 3rd mean = SD

Ascorbic acid 495 495 55.2 51.4+3.30
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0 B ATE 23 A 98¢ Ula0] %02 33 U A UL ool 4UE VYL, 2
H A8 mushroom tyrosinase activity®s =
mushroom tyrosinase activity®] A¥+= 3.8+33=2 uj$ wo IAS HY FAAE 3 BE
Lo G AE YelhA] &s. &9 2A1Y] mushroom tyrosmase activityZ7} w-¢- wom
F2ARE P s @40l YA ForE gaxe | EAFEESY vWe dATdAE o
& 7I& AdujEolof 3t

Table 32. Mushroom tyrosinase activity of Pine extract.

unit : %
Groups
aa A £ PB &9 PS &4 BB &9 BS
Mush:
Tushroom 38433 2674330 -286+595 —107.6+571 -962+1.65
tyrosinase activity
@ Melanoma A|XFE5 o]&3k njagr}
O Bl6 mouse melanoma cells (B16 AlX)& o2 o-MSH (2.5 uM) x| F AFEDLS *7
‘0‘]— ,q]_ug_,_oﬂ n]x]L Oﬂtﬂ: H/\L,} -ah;ﬂ ] q] melanin -6131: HH-GL 1;]]535_13 o ~MSH (2.5

uM) AR &L BI6AMES]AL positive control A|2F0. 2 PTU (712 melanin 4 ZADE A}

A=

O Mushroom tyrosinase activitydlX] 432 &+ & AEo] 7F¢ $& 7491 PSS o]&-s)
of AgE FAskle. Fig. 33. oM Hol= ZAAH, dj= (column D3} Bl o -MSH &%
(column 5) =¥ «—MSH plus €% PS Xz Al Bl6 AMEAE0] 4H 4SS, owf 3.125 &
= 6.25 ul/ml €9 PS X% A melanin $FFo] ZHAEHIS. TESE 3125 T 6.25 ul/ml €9 PS
A2 Al « ~MSH "7} melanin A4S FEZO 2 JAAHS. £ PSAHE-&3: 3125 & 6.25
ul/mDo] H# &5 (melanin A4 A EIH& oFeHAl Bfshal s S3Hdw. SUPS(AHE-&
g 3125 T 6.25 ul/mD)e] " &% (melanin A4 oA &30 B 28714 7 AT F8
7V

QL iy

£ W

_l
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Fig. 33. Effects of Pine extract in o —MSH irradiated B16 cell

(3)-3. 3ad=

h A&
O HFE5 845 F&3# &Y M2 g 2379 845 FE3 o8 YFo] fFaAEs

Table 32. Experimental group categorization of mung beans extract,

AE N
- e
=5 Papain &= =2 glujol
Bromelain 1% =2 1w adgll
O e HAE A8AA VLAY N GE 25F HLE A48T AoT o] FANES

ZZ(Table 33).

Table 33. Experimental group categorization of red ginseng.

Alg ik
- T 95 23
24+ Papain I¢%= 32 wfufol
Bromelain 115 3k BEdgel
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(W kst 5255971
(O ABTS free radical &%
O A3 AIEE AT A3l FddET 22 AREHE Ascorbic acidE ©]-&3t] ABTS free
radical 27%& 4T 72 37 23(Table 34, Fig. 34). N8 BE FEoA £ &
o

BEE Hola S+

Table 34, ABTS' radical scavenging activities of Ascorbic acid.

unit @ %

Groups (ppm)

31.25 62.5 125 250 500 1000

ABTS' 100.1£0.2 100.0£0.1 100.2+0.1 100.0£0.1 100.1£0.1 100.0£0.1

12007 mascorbic acid

0o - ‘ ‘ I I ‘ ‘

X0
31.25ppm  62.5ppm 125ppm 250ppm S00ppm 1000ppm

Activity[%)
5 3 B 2

(=]

concentration (ppm)

Fig. 34. ABTS" radical scavenging activities of Ascorbic acid

O ABTS" free radical &7% =4 A] 100 %355 9 &3 S50 A8 @ &4 ¥=E 7 20
%2 A FZ2% AZ ABTS' free radical 2A%S ZA3+ dat= &3 2-8(Table 35,
Fig. 35). €9 33 &4 7 2ol vuglS u 100 %olx ¥42} Bromelain Xt papain
2] Al ABTS' free radical 24%0] O =4S =5 Iy 259 27 vr o&FHo g =713

=<

ZF 34 A @ 248 BA3IEE 1 %olF EE XA =S Hola 3+
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Table 35. ABTS' radical scavenging activities of Mung beans
unit © %

Groups (%)
1 20 40 60 80 100
=5 dF FF 28+29 353+0.7  686+03  86.0+04  969+0.4 99.5+0.2
=5 gugl 588+0.7 999407  100.5+03  99.5+0.0  100.0+02  114.9+0.6
E5 vEdglel 423+06  1001+03  104.1+1.0  1033+04 100.0+0.5  100.1%0.1

1100

-

00.0

3
=3
L-1

&
=
=

ABTS radical scawenging abilivy[%)
] 2
e =

[ pp— | [

1% 20% 40% 60% 0% 100%
concentration|%)

Fig. 35. ABTS' radical scavenging activities of Mung beans

O ABTS" free radical 27% =% A 100 % 4 IF F27 T4 g @ &4 v=& 7
20 %= AA. =29 AFE9 ABTS' free radical & S
36, Fig. 36). @5 F&7% &4 I Zolg HugS B
papain *|8] A] ABTS" free radical &A%°] ] %<, 34 94 23 72+ 34 A8 & &

2E FAAEE 1 %olF BE Fkodld £ FHEE Holi s

£
ulle
=
M
ulle
—3
o)

o
o

Table 36. ABTS' radical scavenging activities of Red ginseng
unit @ %

Groups (%)
1 20 40 60 80 100

e+ 7.7+01 95.4+0.5 96.7+13 97.4+0.2 95.4+0.6 97.4+0.4
34 g9l 163+103 97.7+02 98.8+0.4 98.8+0.2 96.3+0.4 99.3+0.2

4 BEEEl 24.0+21 91.6£0.5 91.5+£0.3 90.1+0.5 90.0+0.2 91.9£0.5
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Fig. 36. ABTS' radical scavenging activities of Red ginseng

@ SOD #AHHA
O Aol HEAs HAS3] 8] FAUNETLE AEHE Ascorbic acidE ©]8-38te] SOD FAHH
S 243 Axs &3 28(Table 37, Fig. 37). A8 &% g&Fog FHEE Holx 9

Ho o

Table 37. Superoxide dismutase(SOD) activity of Ascorbic acid.

unit @ %
Groups (ppm)
62.5 125 250 500 1000
SOD-like 6.4+0.65 8.9+0.82 21.9%+0.97 46.9+0.67 99.24+0.00

1200 -
B Ascorbic acid

000 -

SOD-like activity [%)
o
L]

615 135 250 500 1000
concantration [ppm)

Fig. 37. Superoxide dismutase(SOD) activity of Ascorbic acid.
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Table 38. Superoxide dismutase(SOD) activity of Mung beans

unit © %
Groups (%)
20 40 60 80 100
=5 g@F 3.1+1.46 3.5+1.17 3.8+0.19 43+0.65 54+032
=5 1l 4.6+0.97 11.6+1.71 13.1+0.67 17.24+2.43 19.1+1.46
55 dzdglel 6.7+1.71 9.7+3.68 13.7+0.49 142+1.53 14.6+0.75

1200
RLE@s EESIE BsE o2Esol
1000
%_ 80.0
2
T so0
-
u
-
E a0
o
E 2000 .-
20 40 B0 ED 100
concentration (%)

Fig. 38. Superoxide dismutase(SOD) activity of Mung beans
O %4t FEFE9 SOD A S A . 4
o g4 FIRle]l ¢ 5. 4 FEEY SOD A E45s SAS 27

o
39, Fig. 39). 4 F7 ¥ Aels=d ©e} SOD #AF #4%5E HEr Yehst=.

Table 39. Superoxide dismutase(SOD) activity of Red ginseng

unit @ %
Groups (%)
20 40 60 80 100
i g5 9.5+1.04 9.6=+1.41 9.740.82 13.7+0.67 14.8+0.37
35 TuRl 2314442 2494506 30.840.65 33.7+1.04 37.74+0.82
2 Bedgel 3.9+391 99+1.12 10.7+£0.99 10.94+0.49 11.24+0.32
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Fig. 39. Superoxide dismutase(SOD) activity of Red ginseng

NE 25E0 F T

i

K

o
AN

A8t A3= Table 407 2t}

Table 40. Total polyphenol content of Mung beans extract

unit : mg/g
Groups
Ist 2st 3st mean X SD
=5 45 32 0.127379 0.126690 0.126690 0.126920+0.000398
=5 gkl 0.970138 0.969103 0.969103 0.969448+0.000597
=5 B2kl 0.746345 0.747034 0.746690 0.746690 +0.000345
O 4 F&EY & s FEFE 54 23+ Table 419 £t}
Table 41. Total polyphenol content of Red ginseng extract
unit @ %
Groups
Ist 2st 3st mean X SD
i g5s 0.559448 0.559448 0.561517 0.5601380.001195
4 Bl 1.035655 1.036345 1.036345 1.036115+0.000398

A v 2yl 1.000828 0.999448 0.999793 1.000023+0.000718
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) FE/M 2537
(D Collagenase A&
O Aje] A&
Collagenase #J3j&A<
[e)

o AT E Hola 9]

Table 42, Collagenase inhibition activity

Hse7] Sl

==

Ang v

=

2 AHgEE

Z

of Epigallocatechin gallate

Epigallocatechin gallate%l 0]&-3}]
-5-(Table 42, Fig. 40). Al59 RE FEdA

unit © %

Groups (ppm)

62.5

125

250

500

1000

Collagenase

. 84.8%+0.3
inhibition

86.3+£0.4

91.7£0.3

959+0.2

99.6+0.2

1200 5

1000

BO.0O

20.0

collagenase inhibition (%)

0.0

B EGCG

concentration [pp m]

230

5

Fig. 40. Collagenase inhibition activity of Epigallocatechin gallate

O =% FZE9 Collagenase A& =

9] Collagenase A&f&Adso] AL wHkon
5 1}ulele] Collagenase As|&Adso] =5k
T sEo e & A HolR]

N e

Ao &

o

a3t

[¢)
} o
.

o83

T

-

7t &4 FE 2
Z(_]

TR &

Table 43, Collagenase inhibition activity of Mung beans

0 %] ¥

2-&(Table 43, Fig 41). 100% ===

H iuﬂg}.o] EE]'

2 Collagenase #3|&d5S Ho

unit © %
Groups (%)
20 40 60 80 100
=T a5 7.0240.15 9.87+0.27 10.4940.15 11.64+0.15 13.8740.00
=5 gakl 17.78+£0.62 27.47+0.46  36.80%+0.46  39.73%0.46 40.09+0.15
=5 vadglel 17514067 2364+0.15  32.89+0.67  38.04+0.56  38.67+0.53
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Fig. 41. Collagenase inhibition activity of Mung beans

O
o

3 559 Collagenase A& 574 dAdb= tha3 Z3(Table 44, Fig. 42). 100% 4H5

“
%%9] Collagenase As)@450] AL Wgkor] 7t &4 FE 20 %] & 4 Bl B
t} &4+ glujele] Collagenase AaEHAdso] w93

T 9JEZF0F C(Collagenase A|EAT=
HolFal goy wxd mE & AL HolA &5

Table 44, Collagenase inhibition activity of Mung beans

unit © %
Groups (%)
20 40 60 80 100
2 95 58+0.8 7.44+0.6 9.2+0.2 9.7+0.2 13.5+0.7
4 sl 13.9640.15 25.96+0.41 36.98+0.31 4116+0.62 4711+0.62
24 B gl 4.80+0.00 14.93+0.27 16.00+0.27 17.60+0.27 24.09+0.15

120.0

100.0

B80.0

60.0

40.0

20.0

Collagenase inhibition [%)

&
[=1

Fig. 42.

+ahbh

Concentration (%)

Collagenase inhibition activity of Red ginseng
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@ Elastase #3124

O A3 AS AT 8l FdxT o2 AREH= Ursolic acidE ©]-8-31o] Elastase #3f&
A& &2 ARE 5 22(Table 45, Fig. 43). A4¥EHY Frd e} v= J&Foz =
< Elastase #ai&/3& JEFHL Sl

Table 45, Elastase inhibition activity of Ursolic acid

unit @ %
Groups (ppm)
62.5 125 250 500 1000
Elastase
. 106.1£0.15 111,7+0.00 113.60.06 115.3+0.12 118.1%0.10
inhibition

1200 H Ursolic acid

1000 A
800 A
800 4
apio A
200 1
oo
B2.5 125 250 500

Concentration (ppm)

Elastase inhibition %)

1000

Fig. 43, Elastase inhibition activity of Ursolic acid

s
- =
) b ¥25% B} BolAE AL & 5 U

Table 46, Elastase inhibition activity of Mung beans

unit : %
Groups (%)
20 40 60 80 100
=T g5 81.1+0.29 81.2-0.06 81.8+0.15 83.2+0.17 90.3+0.36
== H3l 81.0+0.35 81.240.36 81.3+0.15 81.7+0.47 85.6+0.76
=5 2Rl 78.1+0.21 81.2+0.49 85.9+1.19 89.4+0.42 91.8+0.32
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Elastase inhibition [3)

Fig. 44. Elastase inhibition activity of Mung beans

o]EZo] S EHY. 4t €9 Papain® = Bromelain #2] A ¥ & &4& How &

= SEdo] Fe
e $Ek BEFE BRI B AS & 5 9.

Table 47, Elastase inhibition activity of Red ginseng

unit © %
Groups (%)
20 40 60 80 100
A A 75.7+0.10 76.8+0.50 77.4+0.40 78.84+0.23 80.3+0.53
£ B9l 7634032 77.540.17 80.840.21 8224023 8494026
4 nEdEl 79.8+0.35 83.94+0.17 87.3+0.26 90.2+0.44 94.24+0.06
1200

EEM Es EELAINGPI BEA =HZHECI

8

Elastase inhibition (%)
2
[

40.0
20.0
0.0
20 40 60 80 100
Concantration (%)

Fig. 45. Elastase inhibition activity of Red ginseng
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L-DOPA A+a}As)EA

8ol IS AS3] 8 FURToE AMSEE Ascorbic acidg ¢]€-3te] L-DOPA 4t
3} AfEAES 243 AHE the3 2 (Table 48, Fig. 46). A¥EZ] 5o wgt & o=
Ao g £ L-DOPA ArstAs|E 4 Yehfal .

o ®

Table 48. L-DOPA—oxidation inhibition activity of Ascorbic acid

unit @ %
Groups (ppm)
62.5 125 250 500 1000
L-DOPA-oxidatio
. 52.4+8.2 59.5+16.5 73.8+8.2 81.0£8.2 100.0£0.00
n inhibition
1200

W Ascorbic acid

ooo |

s00 |
500 |
s00 |
200 |
oo |
625 115 50 500

Concentration (ppm)

DOPA-oxidase inhibition [%)

1000

Fig. 46. L-DOPA—-oxidation inhibition activity of Ascorbic acid
O =% FZE9 L-DOPA AtstAs|@Ad54 die v Za(Table 49, Fig. 47). EE AR
] 5% o&Zo] S HY =5 959 Bromelain®THE papain 2% A ¢ & A4S H

o] EaAE] At LR BHEI FobAE AL @ F U8

Table 49, L-DOPA—oxidation inhibition activity of Mung beans

unit @ %
Groups (%)
20 40 60 80 100
=T 4 0.0x143 143+0.0 23.8%£8.2 54.8+8.2 61.9%8.2
== gyl 1434143 3574143 5714143 69.0+8.2 1524482
=T BEdge] 71x143 16,7+8.2 429+143 71.4+143 83.3+£8.2
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DOPA-oxidase inhibition (%)

Fig. 47. L-DOPA-oxidation inhibition activity of Mung beans

O ¥4 FE5E9 L-DOPA AtsiAad 454 dibe tha3 25(Table 50, Fig. 48). B& A=
M EE o] FEE HY. 55 €59 Bromelain®E U= papain A3 A ¥ 12 24E B

T
o] EaAE BEIt £L4E BRI BoE AS & F 98,

Table 50. L-DOPA—oxidation inhibition activity of Red ginseng

unit @ %
Groups (%)
20 40 60 80 100

3 g2 48+82 7.1+0.0 16.7+16.5 262+82 66.7+8.2

25 Il 19.0+82 381+8.2 52.4+82 76.2+82 161.9+21.8

Z2 B 2dzle] 48+82 38.1+82 50.0+0.0 76.2+82 100.0+24.7
20000
1800 +
1600 |
. laoo |

£
E 1200 |
i 1000 |
£
E 20,0 |
!é 60.0 |
§ 40,0 |
2000 F
0.0
20 40 &0 80 100
Concentration [%)

Fig. 48. L-DOPA-oxidation inhibition activity of Red ginseng

- 123 -



@ HDF AT o]§3 ol 78 7H &3}
@D Fe QBT B 54 AP 2289 FE W AN

Human dermal fibroblast (HDF)9] no UVB, A& (4 94 FE&, 411X papain
28 TF 34145 bromelain &%) ¢ o UVB (60 mJ/em’) T ZAL UVB (
mJ/em’) plus 4} ¥4 FZE, UVB (60 mJ/em’) plus T4-Ta%

UVB (60 mJ/cm®) plus E4-14% bromelain 33

[e]
2} type T collagen @ Wr&gkS H)ul BA8190S. &3k A7) A3
‘_% h 54

2 7 AZe) 248 9 AEE WsE 27 v 2A598.

© HFH

Western blot analysis, Cell proliferation assay, Cell count analysis

© Ag4a¥}
o Figure 49AdX4 Hol= ZAXH, HDF A|3Eo|A control ¥(no UVB; column 1)3} H]uld}e] UVB

(60 mJ/em®, 4 h) ZA} A AE AEgo] 91%E YERYLS(column 5). 33, UVB 2A} §lo]
HDF AZd] 50 yl/ml $E2 &4t €5 F55, SH-1LEE papain 55 Ev 43¢
% bromelain F&5E AHA| Al 2 HE HAEEL 8%, 87%, 97%E YEFHSH(columns

2-4), HDF A3 UVB plus 50 ul/ml 4 €4 FE&, UVB plus 50 ul/ml 43155
papain &% T+ UVB plus 50 ul/ml 4345 bromelain &5 3 A ZF A3E] A

EEL 78%, 84%, 80%=E YEFA-S(columns 6-8).

1 2 3 4 5 67 B 9: Lane
. o
(( ) w.ﬂ " -‘4’ Type-1collagen

| Actin
4h - E

(mlzu UVB (60 mJ/em?) 2

(A) 120

e
=}

o of control)
-
=

Cell Survival
©

-

=)

+ +
S D 3
= 00 @ Q\"‘\ Q@‘q@\@" \\“\
£E TN a\\\}ﬁ\‘tﬂ\’} o
21 KRR oy
kB B ol e e 4
g ELn e
3w el
4h i % A %é‘.
UVB (60mdiem® - - - - 4+ + + 4
> & 3
T b avoat &
Do, N
AW 2
P *\‘@ "\ﬁ > ?’Q
e o @ @
i T e
% hr. o o %,;Tb \‘.‘\‘\\\
% g,‘“b

Fig. 49, $28 922 8 §2 g 2289 FE /M &

hs

off

o Figure 49Boj|x] Hol&= AXE HDF A|3Eo|A] control i(no UVB; column 1)3} ®]udle] UVB
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(60 mJ/em®, 4 h) ZA} Al AE Z2E8L 2%E YEWS(column 5). UVB ZA} ¢lo] HDF
AEA 50 pl/ml T2 T4 EF FEFE, TA-IAFE papain FEE T SA-ITE
bromelain F&& *Jx] A] &+ AX FAEL 92%, 97%, 99%E YEFY S H(columns 2-4),
HDF Alxe] UVB plus 50 pl/ml 34t 4 FF%&, UVB plus 50 ul/ml $4H-31F%E papain
FEE T UVB plus 50 gl/ml $4F-311<% bromelain &% A Al Z} AXE9 S2EL
85%, 87%, 89%% LEFH5(columns 6-8).

o Figure 49CoA Holx= AAH, ZH(no UVB % no A8 F<]) HDF AXU & type-l
collagen €12 wdo] #2EQ)S (lane 1), ouf thx* HDF AXE (lane 1) ¥ 50 ul/ml &
9] 34 9 FEE (lane 2) For7] AEZF type—1 collagen ©HlA wrdgko)= & X}OV}
s, Iv tix2 HDF A= (lane Do} HlaL Al 50 ul/ml &4-3$% papain &=
(lane 3) TE 50 ul/ml E2-31<4% bromelain F5% (lane 4) FoAZ1 HDF AEY
type—1 collagen THA Walgke oFF 7HAdielS. 9, ti=<" HDF A|ZE (lane 19} H]uls}
&) UVB (60 mJ/cm®, 4 h) ZAMAZ MEU type—1 collagen THA wk&o] IA AL
(lane 5). oJw} 50 ul/ml TA-¥E4 FE5E Fo] A HDF A®UW UVB w7 type—1 collagen
child g 7RAE ufe- oFebA AEiEls (lane 6). 50 pl/ml ¥A4-3IF% papain FEE
(lane 7) T 50 ugl/ml T2-14% bromelain F5E (lane 8) ¥+ HDF AEY UVB vj
7§ type=1 collagen T T s ¥ X9, FALHOE 25 p/ml =BA &= F
o] A] HDF A|XW UVB w7l type—1 collagen ¥H1& od 7+47)F 28 JAEANS (lane 9).
37 Az 7 Y actin @ RS E 2jolE HolA] kS,

il
=
2o
kol
ofr

B =52 JdE2 3 54 Ay F2E9 F

@ AdUle

° HDF Al2Z9] no UVB, A& (5% €5 FEE&E, S5-1I¢E papain 55 v S5-1¢
% bromelain &%) 9% Eo] UVB (60 m]/cm’) ©= ZA}, UVB (60 mJ/cm?®) plus =
T 94 2ZE UVB (60 mJ/cm’) plus E5-I4E papain FEFE TE UVB (60
mJ/cm®) plus FF-ILEE bromelain FEES HE Fo T 7 AZY IRFE AR} type
I collagen T WHaleks Wl BA1S. 3k A7) Adx7e HDF AXE thder 7

AZ) FHE ¥ S WS 242w 2HSGL.

OR L Lige

. Western blot analysis, Cell proliferation assay, Cell count analysis

© A4}

o Figure 50A94 Hol= AAH, HDF A|3Eo|A control (no UVB; column 1)¥} B]uls}e]
UVB (60 mJ/cm’, 4 h) ZA} A] A AEE0] 91%E Ve S(column 5). 39, UVB ZA}
glo] HDF Aol 50 pl/ml $E2 5% g5 F2&E, S5-ILLE papain FE5E £ 55
—1¢% bromelain $EE HA Al ZF AlEe] AEEL 104%, 106%, 102%E UERHoH
(columns 2—4), HDF A9 UVB plus 50 gl/ml =55% €4 FF%, UVB plus 50 ul/ml =
F—-1<$E papain 5% Y+ UVB plus 50 ul/ml 5-311<% bromelain &% **] A
7} AE] HEEL 85%, 95%, 87%E UEFHS(columns 6-8).
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Fig. 44, 555 9E2 3+ 84 A 259 FE /W &

olr

o Figure 50Bo4] Hole= ZAE, HDF A|3EdA control v(no UVB; column 1)¥} H]uldle] UVB
(60 mJ/em’, 4 h) A} A] AE F4EL 90%S YEFS(column 5). UVB A} flo] HDF
Azl 50 pl/ml FE2 S% g5 FEE, S5-IUEE papain FEE B S55-ITE
bromelain F&& A Al Z} AEZY FAHAEL 100%, 102%, 101%E YERH 2 H(columns
2-4), HDF M3l UVB plus 50 ul/ml =5 € FE&, UVB plus 50 pl/ml SF-AFE
papain &% T+ UVB plus 50 pl/ml 55—-3<% bromelain & A Al ZF A|X 9]
SAEL 84%, 96%, 83%E YEFA-S(columns 6-8).

Figure 50ColA Hole= AXH, Wiz (no UVB ¥ no A& F¢]) HDF AXY] & type-l
collagen T wt&o] A2EQ)S (lane 1). A, 27 HDF AXE (lane 1) 2 50 ul/ml =
T A4 25 (lane 2), 50 pl/ml 55-14% papain 5% (lane 3) =& 50 ul/ml 55
—14% bromelain &% (lane 4) FHAZ AIEZF type—1 collagen Tz wHagks= 2
o7k 9. T8} ulz+ HDF AE (lane 1)$} Blasle] UVB (60 mJ/cm’, 4 h) ZAMAZ
MEY type—1 collagen THA W&o] I7 7HAHYS (lane 5). TREAE 50 pl/ml 55—
<%= papain FEE (lane 7)& HDF A|¥4Y UVB "7l type—1 collagen YA vt 7hA
A A=, ol9ke= @8] 50 p/ml H5-8F FEE (lane 6) T 50 u/ml 57
-11<% bromelain %% (lane 8)& HDF AJXW UVB ®j7] type—1 collagen Tz HHd
s vhr] Bl FaHo R 25 u/ml =B FEE Fo] A] HDF A|ZU UVB w7l
type—1 collagen T2 & AL IAESJS (lane 9). 7] A3AZANA Z+ A]EW actin
chilg wheRke & Aol KB

o Figure 50Do|X| Hol= AAH, =+

o

M Rl

¢

N

aa i

, DF A% (lane 1)9} B]aLsle] UVB (60 mJ/cm®, 4 h)
ZAMZD AIEY type—1 collagen mRNA @do] =7 ZAEHSNS (lane 3). &y 50 ul/ml
=5-1$% papain FEEES HDF A¥Y UVB w7l type—1 collagen mRNA @& ZAas
7

3314 AL (lane 4). 3+, 50 pl/ml SF-1E% papain 5L control (no UVB)
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o HDF M2Z9] no UVB, =5-1¢% papain &% 9% %o, UVB (60 mJ/cm’, 4 h) &
zA}, UVB (60 mJ/cm’, 4 h) plus F5F-1#%E papain F28 B8 Fo § 2+ A%y (34
5 YA type T collagen B& 24 #d) of Asde &z wdd 8l 24 (94ksh) w3}

© @
il

o

Figure 5194 Hol= AXE, thxw(no UVB % no A& Fo]) HDF A|ZEoA (7 bl 7t
e /g A(Q14ksh) xfole 9ARE) ERK-1/2, JNK-1/2, p38 MAPK ¥ c—JUN ﬂ-ﬂ“é‘:ﬂ s
47t BRIESle (lane 1), thxwt HDF A8} H|ulste] (lane 1), 50 pl/ml SF-ilsk
papain 2% Fox71 AZY ERK-1/2, JNK-1/2, p38 MAPK % c—JUN th# E‘Sﬂ e/
AbslE & st dojubA] gk (lane 2).
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]
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=]
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i
|

+
+

-+ - =+

Fig. 51, 35-3$< % papain 329 5755 70 &5 #d 2871 1

ru

o Iy iz HDF AES Hlasle] (lane 1), UVB (60 mj/em’, 4 h) ZAWAR AU
ERK-1/2, JNK-1/2 2 p38 MAPK whilde] o3} Z7l7} #AES (lane 3). T3+, vz
HDF A|29} uaLste] UVB ZARZ AlZY c—JUN whildo] olxtsle oFalA Z71Ee. B
FAE 50 pl/ml =55F-1$% papain FE5ES HDF AXW UVB =7 ERK-1/2, JNK-1/2 &
c—JUN Tl Qiksl Z7He A JAIEIS (lane 4). olgbe 950 w/ml S5-I¢k
papain $#%%2 HDF A4 UVB "7 p38 MAPK wHild olxl3ls Z7AZAS

o *‘*7] A&z AEZY ERK-1/2, JNK-1/2, p38 MAPK 2 ¢—JUN9] x| hlzg wrajgke &
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o A 2 7R 78 QT 2
(28 T AF AT A 2 /N 3PFE2] DNASH da& £4]
(FH71F : F=Ust AsEEd)

D) &€ PFFY AF 7 we EAF 7l

C) = FAECN FER PFE Al EEAT TIE

olgH WS o R g SIS WEW tiFEe Aoy oo} 2 AES
Fatr] wizol, £ FHAeA Mgk suyit g2y “ERAlL S &gital 8 5 o g
?l%ﬁ@%ﬂ W Halal positive list of materialsS 7}aQolA G¥tFo 2 AlLE+= ARTER TFAEHY]
UL FEAFEFORE o]FojA gt I AEHFLS FYH A R AMEEHE d85E sk

LPPOM MUI®] &7to) 7|Z3}ke] wtEoigt).
Halal positive list of materialsd] U¢} = AMEES A shle o3 28 dAgis 9
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8 gloh o9 G AE7F ASEH SYHA e FEFEE AT PG, A5 AEAGE
A7F Bastoh, ZRAF X1 A] RARIS] B oo wit AE S ARV Hasitt

e

Halal positive list of materialsolls= No.ll 2EAAANE — AZX/AA AEAANE & AlX 21EA]
A5G F7PEe shA &2 A= dx e84 AT v IgEe FHE e 2/A% 3HES A
A 7MY B2AE H7FeHA] &l AdE] e =5 ARESte] S ) AR AERE Eeh
L3 2.0k 3. AlgE 4. ©Qol&E7] AEA(tubers) 5. AFF 6. F&AE 7. sz AEA olgtar WA
Hol Jom, wEbx B A7 F AR B 9 =Heppile EERISS e Ag AV 2 Al
= EO]Z]L gt ShARE Tl HE 22 RS FESE B JoA AR &viut
1 FE2e mel FUHERQl R4e] da ¥ Ao R gekdn)

W w239 2 3 AF g FLAF 71E 9l
ISR AETlEH dHE A oha o] A= ot
O 953 22 A5 ARE3IME ¢ %q

Do) ALY H A ke, @ €EE 55, @ ¢ago] rE AE, @ ¥, AA,
AZke] AA] LH-

o5l %%El‘l: EEF, HEF
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olg) Halal check sheetol]d] Hi= wle} o] =x] 7l, dAA Fehdt AELS H]E&2(non—halal)
i SfeHharam) o2 AR S ofEel ti AREAS WAV Tel GMOGHHAE
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Checklist for Evaluating That Materials are Free From Animals and Its Derivatives.

F wou samwer “Vaz” to soy question below, plesss complete the queast om sire snd reborn to Coesmes with complete detdls
Elze , won only need to send the Carbf calion

Prodo ok Meme ; Lz ac 00
Clusstion R B Commants
Do you e sy animalor iy deriveises inthe product Suppiied o Coemas

IF i , i # Fram piglpark) of dog?

Waet, Whal shimal s & ¥om™
Fer Dusalion 1.2 Whal parl ol anmal, B mslerial kam?

Do you & @y mber sl from Bumen sxampls kecaling placsnis s

Ds you produce ths makesial b Coamas an the same squpment
Thal & matsna s podk deg , human of vane aleahal of Ligues deakal?

Doss your faclily manulaciune ey picdudh comlaiming pok, dog. Fumen o wing sloshal o
Ligpar aleshel?

Fig 1-1. Halal check sheet sample
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(2) PCR AlFlE o83 2 DNA 1l

(12 d=] =], 7, GMO, QA B8-S Isk= PCR AlsH) 7
@) PCR 9WH3-& $J3} target gene ¥ primer B4

B Ao AREE Oligonucleotide primers= Table.1-13} 2t}

SIAAE, 7, =R, GMO (35S promotor, Nos terminator)d] ts}e] NCBI GenBank (URL:
http://www.nlm.nih.gow/)& E38] A7 HEE 53T}

Table 1-1. Oligonucleotide sequence of primers used in this study.

Oligo o, size GeneBank
Target gene sequence (5" —>3")
name (bp) accesio no
F : CTG GGC AAA TAG GGG GCA A
Human?2 575
R ¢ AGG GTT GTG GAA CAT GAA GGG
Human D00269
F : AGG GTA TCT GGG CTC TGG
Human 186
R : GGC TGA AAA GCT CCC GAT TAT
F : CCC ATT CGC CTC ACT CAC A
Sus?2 403
R ¢ GTT GTT GGC GGT TACGAG GA
pig AP003428.1
F : GAC ATA GAC AAA ATT TCA TTT CAC C
Sus 139
R : CAC CCC ATA TTA AAC CAG AAT GA
F : GCT CTC TCA ATG GCA CCT CC
Dog2 422
R : GTA TCG CAG CGC GTA GAA GA
Dog AF064455.2
F : CGC CCA TGT ATT ACT TCA TCT GTT GCC
Dog 209
R : CAC GGC GAT GGC GCC CAG GAA
3552 F : ACG AGG AGC ATC GTG GAA AA 156
GMO
F : ATT GAT GTG ATA TCT CCA CTG ACG T V00140.1
35S promotor 358 101
R : AGG AAG TTC ATT TCA TTT GGA GAG G
GMO Nos?2 F : TGA ATC CTG TTG CCG GTC TT 166
Nos F :GTC TTG CGA TGA TTA TCA TAT AAT TTC TG AJ237588.1
. Nos 151
terminator R : ACG CGA TAG AAA ACA AAA TAT AGC G

W) JAPE(FALIAE), 7N, =X, GMEHE2] chromosomal DNA extraction

TR E, A1), A7), GMRHE(GTS40-3-2)+= Power prep”™ DNA extraction kit
(Kogenebiotech, korea)& ©]8-3}4] chromosomal DNAE 8] 2 AA|5}3T}.

TARINEE AFEQOmDE o83ty ors oF 287 I+ & wojdl AFE-S 13000rpmoi|A]
1087 A8 & & AZHS AAsIY] pelletS Sample® ARS8, 287017, =i#], GMO
SampleS Z}7} 0.3g A3t ZF sampled] lysis buffer A 4004/, lysis buffer B 4044 27} 3
Pro K, RNase 27} 10w/ % 7tk 895 #7211 F Dry oven 65°Ceolr 1A7F REGARITH
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Chloroform 400« 37V8+ % 13000rpmellA] 1587 QA8 g 3T AS5AS 2
eppendorf tubeol] &7t} &% £Mof Binding Buffer ¢} iso—propanole] 1112 &3HEo] Q)
Al 800x/E3l vortexing 3 & column® 2 %7t} Columno 2 &% 888 12000rpmojA 2
7F 94l Bk columng B3|, 75% ethanol 600 «/Z columnol] E3AIAH washing 3+ 5
12,000 rpmol]A 28 < ¥l column centrifugedte] AZXAIZIYH AZXAIZ columng 2L 1.5
eppendorf tube® %7]iL, TE buffer(Tris—=EDTA buffer) 50x/5 Bojrmd 3 8000 rpmolx] 3%
U A4 FEste] A &AS —20°Co Hus| FI

5

R

o o
e -

&
=]
w

R

& AAPZE(FAAYME), 7N, HA, GMO(GTS 40-3-2) chromosomal DNA ZZ
DNAZFZ& Kogene Biotech(Seoul, Korea)?] Power Prep DNA extraction kitE o]-§& 3floH,
Conventional PCRY] AF&3+ Taq DNA polymeraser solgentAl A|EE AFE3FIth Reaction
volumeS & 25 /=X, 108] FX9 reaction Buffer (25mM Mgcl2 mixed) 2.5 «¢/, dANTP(10
mM) 0.5 «/, Zt 2F, 2Rprimer (10 pmol/«/) 1x¢, Tag DNA polymerase (5 unit/«/) 0.125 «,
template DNA 14/ 371813l % WH-3-olo] 25,7} H= % sterile waterE F7}38159t}.
PCRLEEZ7AL 95°CoA 587 7413k & 95°C 30%, 56°C 30% (GMO : 60°C), 72°C 30%E
leycle®2 3l & 40cyclesE 33130, viAUAIR 72°CoA 587 WHAA extension®] &
3] Yo & it
Thermal cycleo] B4 ¥FHO 10x loading buffer(40% sucrose, 0.25% bromophenol blue,
0.25% xylencyanol)®} &3}3te] 2% agarose geld]l Y3}t TAE(Tris—acetate, 1 mM EDTA,
pH 8.0)bufferZ running buffer® A}&3Fe] 135velld] 258 S<F A7|9%S 3 ¥ UVAA] v|get
AEEY SFAES IS
@ DNA #AA| ¥ DNA copy number %I
(D Agarose gelol|X] DNAS|S
Agarose gelollA] DNA 3|<sHo 2 PCR clean—up gel extraction kit (Macherey—Nagel,
germany)E o]&&ith. 7|95 o] FZE DNAY sizes} =S 2181l agarose gelS A
sto] s]stgltt. W] FAIE Alo] & eppendorf tubedl] AT gel& Yol FAE SAT H, geltA
o] 2ufe]l S|F3H= gel extraction bufferE Parl, 50°ColM 1087+ W8 gel& 91t} gelo]
S buffer&9& columnd] o] 11000rpmolA 30% FoF YAlEY 3+ F, washing buffer 700/=
11000rpmellA] 30% 5t Yiwe ot oA AE AASL Rlcolumns 11000rpmox] 123t €
2§ eppendorf tubed] 74 TE buffer(Tris—EDTA buffer)E 504/ @
WAEE H 11000rpmell 4 183 Q482 ste] DNAS 343t

rl

ic)

3 3 columng A
Y & AL 17 3t

2 o> df

al

B

R
r

@ UAZE, 7N, =R, GMOS] DNA % =% ¥ DNA copy number

Gel extractiond|¥ @& DNA F=& ERIeH7] fgte] 25 SA3Th

DNA9 T% =4 260nme] UV-spectrophotometer(Jenway Co, Model 6705 UV)E A}-&-3}e]
=53,

=T (A Dol vehd vl o] AxtEm Adgks (2 2)d tiyste] DNA copy numberE Al
ghot

Table 2—1°] el wkel o] DNAFR=S] A gro] AeHds #I5te] DNAS A4t 2u), 3ujS 3
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A5t DNAFTLEE A%t Hoahs eI 23 JAR(575bp) @ 8.l(ng/wl), 7H(422Dbp):
57.5(ng/wf), =HA(403bp): 50.5(ng/«l), GMO(35S promotor, 156bp): 26.3(ng/«’), GMO(Nos
terminator, 166bp): 36.9(ng/«f) F=7F Ukth (22)d] zhzre] njgkak AR o] DNAY L #7 DNA
o] Zol(bp)E ulPske] ARH(575bp) : 1.29x10'°, 7W(422bp) :  1.24x 10", =}X|(403bp)
1.14x 10", GMO (35S promotor, 156bp): 1.54x 10", GMO (Nos terminator, 166bp): 2.02x 10"
copy numberE dE=t}

S5(nglwl) = SHE=ZA% x 40 & x DNAZA 353 (50) D

Xng X 6.0221 X 10% (molecules/mole)
N X 660g/mole x1x10"ng/g

DNA copyvmber = (21 2)

X = dsDNA 2| % (ng)

N = dsDNA2] 4 o] (bp)

6.0221 X 10% = o} B I7}= = &=
660g/mole = 1bp dsDNAS] 3 i+ 4 =

Table 2-1. QAL 7, =1A], GMOS DNA %% ¥ DNA copy number

Hjggd 4+ 5% (ng/ 1) DNA copy number
AAN’d+2 (575bp) 8.1(ng/ud) 1.29 x 10"
7l (422bp) 57.5(ng/ ud) 1.24 < 10"
X (403bp) 50.5(ng/ 1) 1.14x 10"
35S promotor (156bp) 26.3(ng/ 10) 1.54 < 10"
Nos terminator (166bp) 36.9(ng/ 10) 2.02 < 10"

@) Second — PCR& &3 v AEQAE, 71, sA, GMO) A&gAER]

B AFexe v A siEste DNAE Wil &3t HAZREH ARFS Aekstr] flste] |
3Ae] PCRAME S S|ete] Y02 4Hal 95 Primer?] FEo] A8E WS Primers AHE-5te] 23]
A PCRE& 33 Second-PCRE Z&3lth. Rt} @& DNAZRSIIL DNA copysrE st
HAZ3AE 3kttt AAE DNA 204/ ¢+ TE Buffer 180w/E 47! 314s}aL, o] template DNA
2 ARgste] e wE v ARQIAVE, 7, =X, GMO)9] PCR A&ESHAIE ottt

@ SAE, 71, HIA, GMO 4R sj¥ujl<= DNA $=

PCR Z4& 0.2ml tubed] 10X 7ag Reation Buffer (25mM Mgcl2 mixed) 2.54¢, each 10mM
dNTP mix 0.5«¢, Z} primer (10 pmol/«f) 1ul, 378} 3F template DNA 1/ 9+ solg™ tag
DNA polymerase (5U/wl) 012540 & Z7}V3tal HZE wh-&Ho] 25407} H == sterile waterE 37}
Eliiag

PCREE=Z7E 95°CoA 583 7188k § 95°C 20%, 56°C 20% (GMO: 60°C) 72°C 30%%&
leycle® 3t] & 40cyclesE F-8atlom, vpAtARZ 72°C 3% (GMO: 7&) ¥HGAIA extension
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o] T3] UL E gt}

Thermal cycleo] &4 ¥FSHe 10x loading buffer(40% sucrose, 0.25% bromophenol blue,
0.25% xylencyanol)} &33sta] 2% agarose gelol] T3} tt. TAE(Tris—acetate, 1 mM EDTA,
pH 8.0)bufferE running buffer2 AF&3}a] 135vox] 258 F9F A7|95S Sk H UVAolA njgdt
AEE] AEHE Ikt

@ AL, 7N, =R, GMOS 43 34l DNA A&dA 234

@) JAIE

A7 o s 3 PCR ¥R 545 7] @3 Z#E Figure 1-19] YERd nfe} o]
PCRAHE-S 186bp size DNA band® gel Aol &2 7}53bH, Figure 1-13} Table 3-194
Human primere] TtH3+ Conventional PCRE £33 Ay A7 3X=E QAXRE DNAE

1.29x10° copies/tube 7}A] % 7}&3F3t).

200

M 1 2 3 4 5 6 7 8 N

Figure 2—1. The result of PCR assays from Human DNA with Human primer
M : 100bp size marker , lanes 1-8: 1.29x10° copies/tube, 1.290x10° copies/tube, 1.29x10"copies/tube, 1.29x10°
copies/tube, 1.29%10° Fcopies/tube, 1.29%10* copies/tube, 1.29x10°copies/tube, 1.29x10*° copies/tube  N: no

template control

Table 3—1. The result of PCR assays from Human DNA with Human primer
(Z9:copies/tube)

1.29%10° | 1.29%x10° | 1.29x107 | 1.29x10° | 1.20%x10° | 1.29x10* | 1.20x10° | 1.29x10°
+ + + + + + + -

@ 7

2 A7 whHo 2 Zegd PCR ¥k S5uE 7] 953 Z23=2 Figure 2-1o] UERd vpe} 2o
PCRAFE-E 209bp size DNA band® gel “dollA &2l 7153, Figure 2—12} Table 4-194] Dog
primerd]] ™3+ Conventional PCR& 38t Ay} 4% 3]4% Dog DNAE 1.24 X 10°copies/tube 7}

A HE 7hs stk
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200

100

M 1 2 3 4 5 6 7 8 9 10 N

Figure 3—1. The result of PCR assays from Dog DNA with Dog primer
M : 100bp size marker , lanes 1-10: 1.24x10"copies/tube, 1.24x10°copies/tube, 1.24x10°copies/tube, 1.24x107
copies/tube, 1.24x10°copies/tube, 1.24x10°copies/tube, 1.24x10'copies/tube, 1.24x10°copies/tube, 1.24x10?

copies/tube, 1.24x10 copies/tube N: no template control

Table 4-1, The result of PCR assays from Dog with Dog primer (9] : copies/tube)

1.2410" 1.24x10° 1.24x10% 1.24 X107 1.2410% 1.24<10° 1.24x10" 1.24x10% 1.24x10% 1.24x10
+ + + + + + + + + —

& A

2 A7 e E Jgd PCR W3 55 27 de3 232 Figure 3-19] yehd uiol 2ol
PCRAFHE-L- 139bp size DNA band® gel AolA 31 715384, Figure 3—13 Table 5-194 Pig
primerd] th3+ Conventional PCRES <38t A¥} A2 345 Pig DNAYE 1.14 X 10°copies/tube 7}
A HE 7FseisTh.

200

100]

M 1 2 3 4 5 6 7 8 9 N

Figure 4-1. The result of PCR assays from Pig DNA with Pig primer
M : 100bp size marker , lanes 1-9: 1.14x<10"copies/tube, 1.14x10’copies/tube, 1.14x10°copies/tube, 1.14x107
copies/tube, 1.14x10°copies/tube, 1.14x10°copies/tube, 1.14x10'copies/tube, 1.14x10°copies/tube, 1.14x10?

copies/tube N: no template control

Table 5-1. The result of PCR assays from Pig DNA with Pig primer (&%:copies/tube)
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1.14 10" 1.14x10° | 1.14x10° | 1.14x107 | 1.14x10°| 1.14x10° | 1.14x10* | 1.14x10% | 1.14 x<10?
+ + + + + + + + -

& GMO (35S Promotor)

B AT Yo s X PCR v 55 7] 9 A= Figure 4-19] UepRd vie} o]
PCRAFZL 101bp size DNA band@ gel Ao 31 7b58bn, Figure 4-19F Table 6104 35S
primerd] ©jdk Conventional PCRS 433+ Ay} 4% 3A4¥ 35S Promotor DNAF 1.54x10*
copies/tube7}x] A& 7158t}

200

100

M 1 2 3 4 5 6 7 8 N
Figure 5-1. The result of PCR assays from 35S Promotor DNA with 35S Promotor primer

M : 100bp size marker , lanes 1-8: 1.54x10"copies/tube, 1.54x10°copies/tube, 1.54x10°copies/tube, 1.54x107
copies/tube, 1.54x10°copies/tube, 1.54x10°copies/tube, 1.54x10'copies/tube, 1.54x10° copies/tube, N: no

template control

Table 6—1. The result of PCR assays from 35S promotor with 35S promotor primer
(&9):copies/tube)

1.54x10"0 | 1.54x10° | 1.54<10%| 1.54<107 | 1.54x10%| 1.54x10°| 1.54x10*| 1.54x10°
+ + + + + + + -

GMO (Nos terminator)

2 o7 e s 8d PCR ¥ s5wE 7] &3 ZH}E Figure 5-19] Uehd npol 2ol
PCRAHZ& 151bp size DNA band® gel o4l &<l 71531, Figure 5-19} Table 7194 Nos
primerd] W3+ Conventional PCRES <33 Ay} AW 349 Nos terminator DNA+:=

2.02 < 10%copies/tube 7}4] #HAZ 7}531ct.
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200

100]

M 1 2 3 4 5 6 7 8 9 N

Figure 6—1. The result of PCR assays from Nos terminator DNA Nos terminator primer
M : 100bp size marker , lanes 1-9: 2.02x10"copies/tube, 2.02x10°copies/tube, 2.02x10°copies/tube, 2.02x107
copies/tube, 2.02x10°copies/tube, 2.02x10°copies/tube,2.02x10" copies/tube,2.02x10° copies/tube,  2.02x10

copies/tube N: no template control

Table 7-1. The result of PCR assays from Nos terminator DNA Nos terminator primer
(9):copies/tube)

2.02x10"°| 2.02x10° | 2.02x10° | 2.02x10" | 2.02x10% | 2.02x10° | 2.02x<10* | 2.02x10° | 2.02x10?
+ + + + + + + + -

&) "2 A)FE 53 (Sheet, Hydrogel type)dl] W& spiking @ PCR test

@ ut2=39 AFE F3(Sheet, Hydrogel type)o] & DNA % ¥ spiking PCR test

B A9 Spiking AlEE A7) S8 Alsdll Hul=s w39 (Sheet, Hydrogel type)s i
3le] g91S falcon tubed] E-& & eppendorf tubed] Z}zhe] mpxa=msl gl 9009} 3)X4%E DNAE
M 10w/E E33F Samples FH|SH

Power prep™ DNA extraction kitZ o]-&38le] DNAES %381 359 DNAE template DNAZ
olgo] Higdd &9 target genes TFHAIE primer set (AL, 7N, HADE AHEHh PCR %
A& 0.2ml tubed] 10X 7ag Reation Buffer (25mM Mgcl2 mixed) 2.54¢/, each 10mM dNTP mix
0.5¢¢, Zv primer (10 pmol/«f) 1ul, template DNA 1«/ 9} solg™ tag DNA polymerase (5U/u«f)
01250 & H7Vskal ZF Wwhgdo] 254/7F H =5 sterile waterE F7}5FSITt.

PCR cycleo] &4 wk&ole 10 x loading buffer(50% glycerol, 0.9% SDS, 0.05% Bromo
phenol Blue)?} &33te] 2% agarose gelo| U3}, TAE(Tris—acetate, ImM EDTA, PHS.0)
bufferE running buffer® AF&3te] 125VoA 2087 7|95 3 § UVE o83ty SEAES

F2% vh2==9 (Sheet, Hydrogel type) DNAE 24zt QIAIGE, 7, =HA] primer set & PCRRHE-

R1P3det. figured—1. 3 figureS—1.oA Urehd viel Zo] E AgolA 7h9} =% DNAE -+
o vheae BE HEHR] @ouh, Sheet-type Wk HelA= 5olAel QAR DNA
band(186bp)7} FFHAt}.

ol-N
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ole} e ANE AHHLS w] npazHo] FR whE JpFFHo] Yolo] & 4= 9tk Sheet-type
S 7HEER T AFEo] Amples =X3h= o] 2lil Hydrogel-type ¥ 22 7% 100% 7|7l

THOE o]Folfit}, o]Hdt 9lo R QI3 Sheet—type?] oA Al DNAZE A&HJTE AT

do g Pt AFoM= 100% 7AIFAHC R o]Fojx]= Hydrogel-typeH& Sample® A}&-5}<]
Spiking testg I Aol

A1 s Rlcontrol Sample (A12f, 74, SHXI) A2 4 S4R) control Sample (A2 78 54X))

M 1 2 3 4 5 6 7 8 9 M 1 2 3 4 5 6 7 8 9
< Sheet—type "} % > < Hydrogel—type 7}&==9 >
Figure 7-1. w239 A&-43(Sheet, Hydrogel type)d] W& v|gd&d AHE spiking PCR test
M :100bp size marker , lanes 1, 2, 3: Human, Dog, Pig positive control, lanes4, 5, 6: sample + Human
primer set, sample + Dog primer set, sample + Pig primer set, lane 7, 8, 9. no template control

(Human, Dog, Pig)

@) mtA3H AFAM FF DNAFZEH - Conventional PCR test

O HEF & QIAE, 7N, FA, GMO)Y A&dA &

PCR assay®l] 0oJx] AF&-3l+= template DNA®] purity= PCR ¥FSd| & H& w2z HZsh
DNA FZHHe] deo] dasity, DNA FEWUHE vlalZ] artolda Azte] ARt ¢& &
DNAE 95 4 3J+= DNA extraction kit ©]-83+c}, kogene kit2} Qiagen stool kit, Nucleo spin
food kit, TIANamp Genomic DNA Kit, Wizard DNA Kit 28|31 CTAB Method & 67}AHHo
2 FE% PCRHEIMIE Hlwsith. Alsol| dise k229 (Hydrogel type)-&< 90ul9} X
spxe wEE ¥ DNAIOWE Spiking$ DNAE FE3FaL 7|8 ¢k PCREATH TAZ X3
shsie

@ JNAVIE

WA Kogene kitol|A 4% 3" QIAAEDNAE Spikingdte] HAEIMAE Felsta Ymr] 559
Kiti= Kogene kito|M H&d 21¢] &%, F& DNAGE Spikingste] HE3
Table 8—1¢] YERd wvle} Zo] Stool kit®2 FE3F WHHHo| 1.28x10°copies/tube® HEIAZ} 71
$-Al8FaL TIANamp DNA kite} Kogene Kit7} 1.28 < 10%copies/tubeZ7tA] ZHE AL Nucleo spin®
Food, CTAB Method, Wizard® DNA kits= 1.28x10° copies/tubeZ7}A] &=t}

f
n.)

il

T ﬂJg
o

s

bz

o

9,

v
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Figure 8-1. The result of PCR assays from Kogene Kit
Lane 1: 1.28x10° copies/tube
Lane 2: 1.28x10° copies/tube
Lane 3: 1.28x10* copies/tube

200

100 Lane 4: 1.28x10° copies/tube

Lane 5! no template control

M 1 2 3 4 5 M: 100bp size marker

Figure 9-1. The result of PCR assays from CTAB method
Lane 1: 1.28xX10° copies/tube

Lane 2: 1.28 10" copies/tube
200

100 Lane 3: 128 x10® copies/tube

Lane 4: no template control

M: 100bp size marker

M 1 2 3 4 5 6 7 8 9 10 11 12 13

Figure 10—1. The result of PCR assays from DNA extraction kit (4%)
M : 100bp size marker , lanes 1, 2, 3 : stool kit lanes 4, 5, 6 : wizard kit, lanes 7, 8, 9 : TIAN Kkit,
lanes 10, 11, 12 : Nucleo kit, lane 13 : no template control

Table 8—1. The result of PCR assays from DNA extraction kit (6&)
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1.28 < 10°copies/tube 1.28 < 10*copies/tube 1.28 < 10*copies/tube
Kogene Kit + + _
CTAB + - -
QIAamp stool kit + + +
Wizard® DNA kit + - _
TIANamp DNA kit + + _
Nucleo spin® Food + - _

@ 7

M4 Kogene kitoll4] 4% 3]4% Dog DNAE Spikingdte] HEH HAIE st yx] 559
Kit¥ Kogene kite#] HEH $HAY 4%, 1% DNALNS Spikingste] AESHAE olrITh
Table 9-1¢] Yepbd ule} o] Stool kitz 23 HFHo] 1.24x 10%copies/tube® HA&SHA7} 713
$A3} TIANamp DNA kit?} Kogene Kit7} 1.24x10°copies/tube”7}A] 7AZEEJIL Nucleo spin®
Food2} CTAB Methods 1.24x10'copies/tubeZ7}A] AEZHAN ™ Wizard® DNA kite Spikingdt
S el HEEA] 2okt

Figure 11-1, The result of PCR assays from Kogene Kit
Lane 1: 1.24x 10°copies/tube
Lane 2: 1.24x 10%copies/tube
200 Lane 3: 1.24x 10°copies/tube

100 Lane 4: 1.24 < 10%copies/tube
Lane 5! no template control

M: 100bp size marker

Figure 121, The result of PCR assays from CTAB method
Lane 1: 1.24x10"copies/tube

Lane 2: 1.24 x 10°copies/tube

200 Lane 3: 1.24x 10%*copies/tube

100
Lane 4: no template control

M: 100bp size marker
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200

100

M 1 2 3 4 5 6 7 8 9 10 11 12 13

Figure 13—1. The result of PCR assays from DNA extraction kit (4%)
M : 100bp size marker , lanes 1, 2, 3 : stool kit , lanes 4, 5, 6 : wizard kit, lanes 7, 8, 9 : TIAN Kkit,
lanes 10, 11, 12 : Nucleo kit , lane 13 : no template control

Table 9-1. The result of PCR assays from DNA extraction kit (6&)

1.24 < 10'copies/tube | 1.24 x 10°copies/tube | 1.24x 10%copies/tube

Kogene Kit + + _
CTAB + - _
QIAamp stool kit + + +
Wizard® DNA kit - - _
TIANamp DNA kit + + _
Nucleo spin® Food + — _
@ A

+ Kogene kitel|X] H&d 219 o+%, F&% DNARYS Spikingste] HEAES :

Table 10—1¢] el vlel 7Fo] Stool kit® F23F ¥Ho] 1.14x 10°copies/tube R AZE3HA} 713
S£-AJ&kar TIANamp DNA kit9} Kogene Kit7} 1.14x10'copies/tubeZ7}A] 7& 503l Nucleo spin®
Food2} CTAB Methods 1.14x 10°copies/tubeZ7}A] AEHA ™ Wizard® DNA kite Spikingdt
9 el HEEA] 2okt

] Kogene kito4] 4% 348 Pig DNAE Spikingdle] 7#&d sHAE <16t VR 5%9] Kit
o

Figure 14-1. The result of PCR assays from Kogene kit
Lane 1: 1.14x 10°copies/tube
Lane 2: 1.14x 10°copies/tube
200 Lane 3: 1.14 < 10*copies/tube

100 Lane 4: 1.14 x 10°copies/tube

Lane 5: no template control

M: 100bp size marker
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Figure 15-1. The result of PCR assays fram CTAB Method
Lane 1: 1.14 x 10°copies/tube

Lane 2: 1.14x 10*copies/tube
200

100 Lane 3: 1.14 < 10°copies/tube

Lane 4: no template control

M: 100bp size marker

200
100

M 1 2 3 4 5 6 7 8 9 10 11 12 13
Figure 16—1. The result of PCR assays from DNA extraction kit (4%)

M : 100bp size marker , lane 1, 2, 3 : stool kit , lane 4, 5, 6 : wizard kit, lane 7, 8, 9 : TIAN Kkit,

lane 10, 11, 12 : Nucleo kit ,lane 13 : no template control

Table 10—-1, The result of PCR assays from Pig with Pig primer

1.14 X 10°copies/tube 1.14 X 10*copies/tube 1.14 < 10°copies/tube
Kogene Kit + + _
CTAB + - -
QIAamp stool kit + + +
Wizard® DNA kit - - _
TIANamp DNA kit + + _
Nucleo spin® Food + - _

@ GMO (35S promotor)

WA Kogene kitd|4] A% 3145 35S Promotor DNAE Spikingdle] 7HAESH SHAIE e1dtL
A 5% Kit¥= Kogene kitellX HEH A9 o4&, F% DNAENS Spikingste] AEIHAIE
Bk,

Table 11-19] Yephd vle} o] Stool kit2 FZ3F WHo| 154 10'copies/tube® HE3HA7}

=

LA3ta2 TIANamp DNA kit?} Kogene Kit7} 1.54x10°copies/tube”7}A] A& %33l Nucleo spin®

Food, CTAB Method, Wizard® DNA kit&= 1.54 < 10°copies/tube7}#] A&}
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Figure 17-1. The result of PCR assays from Kogene kit
Lane 1: 1.54x 10"copies/tube
Lane 2: 1.54x 10°copies/tube
Lane 3: 1.54 < 10°copies/tube

100
Lane 4: 1.54x 10*copies/tube

Lane 5: no template control

5 M: 100bp size marker

Figure 181, The result of PCR assays from CTAB Method
Lane 1: 1.54x 10°copies/tube
Lane 2: 1.54 X 10°copies/tube

Lane 3: 1.54 X 10"copies/tube
100

Lane 4: no template control

M 1 2 3 4 M: 100bp size marker

100

M 1 2 3 4 5 6 7 8 9 10 11 12 13

Figure 19-1, The result of PCR assays from DNA extraction kit (4%)
M : 100bp size marker , lane 1, 2, 3 : stool kit , lane 4, 5, 6 : wizard kit, lane 7, 8, 9 : TIAN Kkit,
lane 10, 11, 12 : Nucleo kit , lane 13 : no template control

Table 11-1, The result of PCR assays from 35S promotor with 35S promotor primer
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1.54 < 10°copies/tube 1.54 % 10°copies/tube 1.54 < 10" copies/tube
Kogene Kit + + _
CTAB + - _
QIAamp stool kit + + +
Wizard® DNA kit + - _
TIANamp DNA kit + + _
Nucleo spin® Food + - _

GMO (Nos terminator)

Mz Kogene kitoll4] A% 3)41%l Nos terminator DNAE Spikingste] 7ASE 3HAIE 3Helstar
HA] 5%9] Kite Kogene kitol|A] HEH 9] &%, H% DNASNS Spikingdte] HESAE &
Bk
Table 12—19] Yepbd v}l o] Stool kit®2 FE3F WPHo| 2.02 < 10°copies/tube 2 AESHAI7} 714
$-A)&ka TIANamp DNA kit2} Kogene Kit, CTAB Method”} 2.02 x 10*copies/tubeZ7}4] & E AL
Nucleo spin® Food, Wizard® DNA kits= 2.02 X 10°copies/tube7}A] 7& =3t}

S -

Figure 20—1. The result of PCR assays from Kogene kit

Lane 13 2.02 X 10%copies/tube
Lane 2: 2.02< 10°copies/tube
Lane 3: 2.02 X 10"copies/tube
Lane 4: 2.02 < 10°copies/tube

Lane 5: no template control

M: 100bp size marker

Figure 21-1. The result of PCR assays from CTAB
Lane 1: 2.02 X 10°copies/tube
Lane 2: 2.02x 10"copies/tube
Lane 3: 2.02 X 10%copies/tube

Lane 4: no template control

M: 100bp size marker
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200

100

Figure 22—1. The result of PCR assays from DNA extraction kit (4%)
M : 100bp size marker , lane 1, 2, 3 : stool kit , lane 4, 5, 6 : wizard kit, lane 7, 8, 9 : TIAN Kkit,

lane 10, 11, 12 : Nucleo kit , lane 13 : no template control

Table 12—1. The result of PCR assays from Nos terminator with Nos terminator primer

2.02 x 10°copies/tube 2.02 x 10*copies/tube 2.02 < 10*copies/tube
Kogene Kit + + -
CTAB + + -
QIAamp stool kit + + +
Wizard® DNA kit + - -
TIANamp DNA kit + + -
Nucleo spin® Food + - -

@ AR FHol w& HgLE 79 PCR HAETA

n=3 9 (Hydrogel type)&el vz (AR, =iA, 7, GMO) Spiking PCR H&dH+
Stool DNA kit > Kogene Kit, TIANamp DNA kit =02 HEIA7L A3 AL 319
Z AV &2 7HA kit7h AR FEF EeilsH DNASFZC 935 WA e AV #istss
A golstr] 9ste] & Chemland 12} Sample — Liquid type (cream modeling mask gold)& A&
2 olg3to] vgd RS Spikingdle] HEIAE Lolr i),

@ TIANamp KitE o]&3}ld DNA % & PCR test
Wz wE ARZF} AEEE 7FAQl Al TIANamp DNA  kitE o838k Liquid type (cream

modeling mask gold)o] B]gHer AE-S spikingdle] PCR testE sttt ojd Adat= th=7)
figure 22-15 A+ HH Sampled] Haram DNAE Spikingdl target band’} A= SZH A3 =

Z5)2] & Ao] Helth o] PCR &Ht} DNA extraction F-Eo|x A7} WA Ao g F2%F
t}. TIANamp DNA Kit Protocols AHEWH A E lysis® columnd] H}E FY3te HWleld] M=

o] AZ3Hypeo|7]dl] ANE &auA] &e AHE columndl] AEE FYUE AE7} Binding column
S vhe 9as sle] DNAFZo wajrt Hoh,

A& e wa DNA extractiond] QS F= kits AeelA] &7]9] TIANamp DNA Kit: Hj
Aletrz A8t
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M 1 2 8 4 5 6 7 829 M 10 1112 13 14 15
Figure 23—-1. The result of PCR assays from TIANamp DNA Kit

M : 100bp size marker , lanel: Human DNA Spiking, lane2: Sample + Human primer, lane3: no

template DNA, lane4: Dog Spiking, lane5: Sample + Dog Primer, lane6: no template DNA, lane7: Pig
Spiking, lane8: sample + Pig primer, lane9: no template DNA, lanelO: 35S promotor Spiking, lanell:
Sample + 35S promotor primer, lanel2: no template DNA, lanel3: Nos terminator Spiking, lanel4:
Sample + 35S promotor primer, lanel5: no template DNA

@ Chemland sampleZ kogene kit®} stool kitH]ul

A& Gejol] Wl DNA extractionol] F&FS T+ kite SR &7)o 7 =71 $A18F Stool
kite} TIANamp Kite} #& H&ESAE Hol= Kogene Kitg H]aLsloict.

Liquid type (cream modeling mask gold)ell H]&l AJE<Q1 GMO(Nos terminator, 35S Promotor)
£ gspikingdte] PCR testE® Z8Y38kct. figure 23-19] et vle} Zo] Nos terminators
QIAamp stool kit¥ 2.02x10°copies/tube7}A] #A&7}s38Fil Kogene DNA Kit:  2.02x 10
copies/tube7}A] A&7t} figure 24-19] YERd nle} o] 35S promotor= QIAamp stool kit
£ 1.54x10°copies/tube 7}A] 7AZ&7}s3l1L Kogene DNA Kit: 1.54 X 10*copies/tube7}A] A&7

3.

* NOS terminator

M 1 2 3 4 5 6 7 M1 2 3 14 5 6 7
<QIAamp stool kit> <Kogene DNA Kit>
Figure 24-1. The result of PCR assays from Nos terminator with Nos terminator primer
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Lane 1 : 2.02x10°copies/tube - Positive control
Lane 2 : 2.02x10'copies/tube - Positive control
Lane 3 : 2.02x10°copies/tube - Positive control
Lane 4 : 2.02x10°copies/tube Spiking

Lane 5 : 2.02x10'copies/tube Spiking
Lane 6 : 2.02x10%copies/tube Spiking
Lane 7 : no template DNA

M: 100bp

Table 13—1. The result of PCR assays from Nos terminator with Nos terminator primer

2.02x 10°coples/tube = 2.02x10*copies/tube = 2.02x 10°copies/tube
QlAamp stool kit + - -
Kogene DNA kit + + -

* 35S Promotor

M 1 2 3 4 5 6 7 M 1 2 3 4 5 6 7
<QlAamp stool kit> <Kogene DNA Kit>
Figure 25-1. The result of PCR assays from 35S promotor with 35S Promotor primer

Lane 1 : 1.54x10°copies/tube — Positive control
Lane 2 : 1.54x10°copies/tube - Positive control
Lane 3 : 1.54x10'copies/tube - Positive control
Lane 4 : 1.54x10°copies/tube Spiking
Lane 5 : 1.54x 10°copies/tube Spiking
Lane 6 : 1.54x10'copies/tube Spiking

Lane 7 : no template DNA
M: 100bp

Table 14—1, The result of PCR assays from 35S promotor with 35S promotor primer

1.54 < 10%copies/tube = 1.54 < 10°copies/tube = 1.54x 10*copies/tube

QIAamp stool kit + + _
Kogene DNA kit + + +
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©h w39 AlE)X HFe] DNA extration kit 473

A 2t s SAEoM HAo] DNA extraction KitE AAsle] DNAS FZ317] 934
Table 159 Yephd uke} o] Fo, PCR HESH| (GMO7IE), A8 RS atgfste] ZH2te] DNA
extraction KitE B3t e 29K} Hlud 2o =2 Hol:= TIANamp DNA kite] tf

g As =7t w¢hou Al Fejol Wl DNA extractiond] 93-& F+ kite AFstA Z7]¢] wiA|
stk 7HE e ZEE Hol: Stool Kitel TIANamp DNA Kite} B3 HAES3HAE Hol:
Kogene DNA kitE W]aldk A3} DNA lysis$ f7]8WE Helsle] A5HS AFH3= Protocol= 9]
FojR:= Kogene DNA Kit7} Al&e] e/} vlyol= A&l WSty &7)el] o]l& opH A2
DNA extraction kit2 A3t}

Table 15-1. QAEDNAY 3 627 Kite] PCRASEA, 9, 28X7F v

PCR detection

kit F7 =% A lprepd . 2 QA
(copies/tube)
Kogene DNA kit W300,000 100prep =~ #W3,000 1.28 % 10* oF 1A17F 30&
QIAamp stool kit W313,000 50prep W6,260 1.28 % 10% oF 40%
Nucleospin® Food W300,000 50prep W6,000 1.28 % 10° oF 1A1ZF 10&
TIANamp DNA kit 96,000 S50prep = W1,920 1.28 < 10* oF 308
Wizard® DNA kit W240,000 100prep = W2,400 1.28 % 10° oF 2417t 30&
CTAB - - - 1.28 < 10° oF 2A|%F

@ & Chemland Sample?] H|&& A& Conventional PCR detection

@O & Chemlando|X AJ&H 1z} Sampled] B]&& A& Conventional PCR detection

& Chemlandol4] 12} SampleZ Liquid type (cream modeling mask gold)¥} powder type& ‘%‘—f
¢kt}. Liquid type (modeling mask glod)¥} Powder typed] &3& (1:2)9|Haram DNA Spiking %
Kogene KitE o]&3}e] DNA 3% % Conventional PCRE Z3¥&}ct. figure 25-19] Yebd nfe}
o] Liquid type (cream modeling mask gold)® Powder typeo] ZEFEOA n[Ege AHES
Spikingd} Positive control®t &1E31 Sampleo|A vIE& AFE(QIAAE, 7N, A, GMO)L HEHA]

&t

M 10 11 12 13 14 15

L ] L ]
Dog Human Pig GMO (355) GMO(Nos)

Figure 26—1. 12} A& vj&e AEDNA spiking @ DNAFZE & PCR Test

Table 16—1. 1z} =9 v]|&&d AEDNA spiking @ DNAFZ & PCR Test
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Dog Human Pig GMO (35S)  GMO (Nos)

Spiking + + + + +

Sample - - - - -

@ &) ChemlandelX] AlF¥ 22} Sample?] H[E& 4J#-] Conventional PCR detection

& Chemlande|X] Powder type®] Carrot Amino Acid F&%, 3p4EAEY X 3HH Blank, Carrot
Amino Acid7} 0.5%%H-9 w3 9SS digkt) Zh2be] Powder®t D.WE 1282 £33t Sample
TEL T3 Sample 9049 WES FR(QAVIE, N, A, GMO)E 104/ Spikingt - DNA
FZsto] Positive DNAR 2RRIgtt), A5 3709 Aol HIZ Aio] shrHod=A] geletr] ]
Z¥Z} Primer setE AR8-38ke] target geneo] SEE=A] gt} figure 26-1¢] Ve nvpe} 3F
Carrot Amino acid F&=3 3PFF4ERE X34 BlankoA BE J&o] AEHA FUtt. 2
F X85 EF3 Carrot Amino acid’} 0.5% &% viAIIgM e H|Eed AJRo] FEEX

Ao Hoh FHIPAN HTY HRo] FY=A Bk

Lo %

rlo

M 1 2 3 4 5 6 7 8 9 10 111213 14 15
L " | L y
Spiking Sample Mo template DMA

(Human, Dog, Pig, 355 Mos)

< Powder (Blank) >

M1 2 3 = 5 & 7 & 9 10 11 12 13 14 15

I L o J
Spiking Sample Mo template DMNA

{(Human, Dog, Pig, 355, Nos)
< Carrot amino acid >

M1 2 3 = 5 & 7 a8 9 10 11 12 13 14 15
L 1 L b 0 1

Spiking Sample Mo template DMA
(Human, Dog, Fig, 355, Mos)

< Blank + 0.5% carrot Amino Acid & B¢ >
Figure 27-1. 23} AZd) vj&e AJEDNA spiking @ DNAFZE F PCR Tes
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Table 17-1, 22} A Zd] v]&d<d AEDNA spiking @ DNAFS F PCR Test

s Blank + 0.5% t Amino Acid
Blank Carrot amino acid £&8% _a_n H:} carrot Amino Acl
T2 o2
AR Dog | Pi GMO GMO | A Do Pi GMO | GMO QIR Do pi GMO GMO
B | T8 T8 | 355) | (Nos) | g | B | T | (359) | (Nos) | HE 8 | P | (355) | (Nos)
Spiking | + |+ + |+  + + + 4+  + |+ |+ |+  + + | +
Sample | — — - - - — — - - — — — - - —

® & ChemlandoA] A& 32} Sampled] B|&E AE2] Conventional PCR detection

& Chemlandd|X] 3z} Sample® 2|EAEAE o83ty AxH FEE 8F (W 4= PB20,
PS20, BB20, BS20 =elg]HA 4%: PB20, PS20, BB20, BS20)# tjzo g ¢ Adex Azd
=yEeHs Wttt

* Sample (@2 4%: PB20, PS20, BB20, BS20 -E}e¥iAl 4%: PB20, PS20, BB20, BS20)
Conventional PCR

AFE Sample 8% Kogene kitE ©]&3}e] DNAFZE & Pig specific primerE& ©|-83f] vzt
Aoz YEAQl HA target gened] AETEA FRISTE figure 27-19] UERd npe}l o]
Positive controldl| 49t target geneo] RIESIT Sampled = band’} = ALE Ho} Sampled]
= HEE AE A FEl FEE0] fle AR Sidn.

(] Poslthe  PRID PS20  RAI0 W50 PR P50 BRMD  BSH NTC
imitrol | | | |

W TR
Figure 28—1, Sample(8%F) PCR test with Pig — specific Primer set

Table 18—1, Sample(8%) PCR test with Pig — specific Primer set

1?:?)51:11’;[1{?)’? 9TPB20  FIPS20 FEBB20  FEBS20  HWAPB20  WAIPS20  WAIBB20  HIAIBS20

+ - - - - - - - -

e I8 AFIM PCR AlE®E ol%

i

[22pd=] B, =EE v, & FEEF o
g H|gdE DNA <l

¢h 328 AFolA FHAFstd PCR A|=H
B AFdae 12} dxd 893t 4 Conventional PCR A|AELE o]&-35te] AgAFolAle] vghd
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AAE(SHA], 7N, AR, GMO)S Eelsity,

O =¥ AFX 4 DNA 24

o 12} d% mpaId A W, ARE, A il AR AEeHAe wskE aeste] 7Hd
ek kit® kogene DNA kit A, whebr ol =8 AF 474 DNA extraction kit®X:
kogene DNA kit AFg3+c},

W T2, =elgH, &Y 78 FEHE0155)Y v FEQAE, 7, HIA, GMO) Conventional
PCR detection

€ Chemland| ZFAFA W48 22 1559 A5 WSt Sample(F2 5% F )
Y2 sl wEEAY, 92 o] ABEA, 9T DEdele) nEeA, 92 nEdul A

$9 5% 29 TA, 29 A9 WA, &9 W) AFEA, 9
JJM &9 B2l Aey], e 5% =ERRHA FAE), = gtaRl E%Eﬂﬂ,
ZeRAl Bl Ale e, A BREER] s e, e BEEER] Av s

I, £, =HEE FEEC B4E At &2 AT gkl Bl 84E v.
HI(AF5%, Aesk) *egt Holtt, W25 Haram DNA Spiking % Kogene KitE o]&3}e]
DNA %% % Conventional PCRS %13} ﬂu} figure 2—69] Vet nfe} o] 7} FZEojA] n|gtet
AE-& Spikingdt Positive controltt BRIE 3L Sampledf4] H|EHE A& (QJIAFE, 7Y, =X, GMO)<&
8

HEHA S,

N

[‘E

©® & ChemlandoA A4 1i} %% % Sample?] 7] DNA Conventional PCR detection

AE FZFE Sample 153 Kogene kitE ]88l DNAFZE § dog specific primerE o83}
o] 7) target gene©] %Ql‘—z] golgtt}, figure 19 YeERd Hl9} 7o) Positive controlof At
target geneo] QI%Ql1l Sampled A& band’} §IE ZACS 2 Ho}l Sample o= H|&g A&l 7
g E4o] gl o= gl

M 1 s ; ! } 2] | 2 ; | Y Ik I 1B
L I
Spiking Sample Mo template DMNA
(Deg)

Figure 29-1, &8 MZd Hg&T JE(H) DNA spiking 2 DNAFZ F PCR Test

M : 100bp size marker , lane 1 : dog DNA spiked(positive control), lanes 2-16 : W3], T 7l
A=A, I Rkl AeeAe, 9 BEEeR] s, 9 BEEH A EAY, 4T, &Y
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TRl ey, &9 Fl AsEAY, £ Bl 1vsAe, £ 2R E‘rd AT, =y
A AR, =eRHA gl e A, =ERHA gl AeEAE, e BRded] s s, =E
giAl B E2ale]l AF =38, land17-18 : no template DNA

Table 19-1. FEEAE(15%) PCR test with Dog - specific Primer set

1:!
Positive 9 FEE &9 338 el 22 E
control |z | siulql | BEd | R | syl | HEdeRl | 2 gael | Bl
(dog) |32 3] A | = | A (Mg = | A = | A A | LA 2| A
+ — — — — —_ —_ - — — — J— - — — —

@ & Chemlandd¥ Al¥E 13} 558 Sample?] S)X] DNA Conventional PCR detection

AFH 2% Sample 15 Kogene kitE ©]83te] DNAFZ £ pig specific primerE o]&3}
o] 7] target geneo] AEE=A| eIt} figure 2-10] UERd vRe} o] Positive controlol 4wk
target geneo] BRI SampledME band’} & ASE Hol Sampleds BH|EHEF ARl HiA]
2 24| gl Aes e,

M ] 4 ! 4 - 3 ¥ H i 1 12 13 14 15 06 Nf 18
LIl | -

Spiking Sample Mo template DNA

(pig)

Figure 30-1. & AZd vget JYE(FA]) DNA spiking 2 DNAFSE & PCR Test
M : 100bp size marker , lane 1 : pig DNA spiked(positive control), lanes 2—-16 : BF-Ag], @ 3l
W, W skl AsEa, 9T Bewl wEe, B et Avie, 9RAd, 49
Soi) A, £ 959l ABEA, $9 Heduel WrEdd, £3 nedeRkl ALy, o
A e, =l 9kl A, el ak] A e, el B2l A e, =

Al B adgel A% Exje], landl7-18 : no template DNA

Table 20-1. FZEAE(15%) PCR test with Pig - specific Primer set

Positive I FEE £ F2E el FEE
control " TShgl | HedRl | ¥ | wppel | Bededl | ® | SRl | Beded
Ple) [ xe) 2/ A 3 [ A A 2[A 2 A A 2[A 31| A
+ — — — — — — — — — — — — — — —

® & ChemlanddlA AFH 12} 355 Sampled] QIZF DNA Conventional PCR detection
AT FEE Sample 1555 Kogene kitE ¢]&3t] DNAFS $ human specific primerE ©]
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8-3}e] 217k target geneo] AEHERA] 1skt}, figure 39 WERd vle} 20| Positive contrololAqt
target geneo] EQIEA SampledAE band’} §IE O E Hol Sampled:= H|SHE AJE<l <l7t

e do] fle Aow ld.

16 17 148

| -
Spiking Sample Mo template DNA
{Hurman)

K| 1 L G T H & R 12 13 14 I5

M | )
L1l

Figure 31-1. && A& v&&d AJ#(Xt) DNA spiking B DNAFE F PCR Test
M : 100bp size marker , lane 1 : human DNA spiked(positive control), lanes 2-16 : YZF-Ag], T 3}
IRl AF=Ae, G FIR] A=A, G B2l dvEAg], @ BRUR] AsEA, &5,
&9 Fupel A, £9 IRl AseAg], €4 Bl e, £ Baueldl AEeilE e
Al FAe], =EHAl Bl Al A, =EeEAl 3l Ae e, SEepA ARl s EAe,
el B 2ol AE =47, landl7-18 : no template DNA

Table 21-1. FE&EA4E(15%) PCR test with Human — specific Primer set
Positive T FEE &9 FEE RN FEE
control | R | 9 2 gl | BEERR | 7| gal | BRIl
(human) | 320 "3/ /4 3z [ A =@ 2[A 2 | A =@ z]A 3| A

+ — — — — — —

@ & Chemlandd|X] AlFd 12} 55 Sample®] GMO(35s) DNA Conventional PCR detection

AdE F55E Sample 1522 Kogene kitE ©]&3te DNAFZE ¥ human specific primerE ©]
83}e] 35s target geneo| HAEE A 13t} figure 4-10] YeERHd vRe} 7o) Positive contrololA]
Wk target geneo] BRIEIL Sampled = band’} Q= HC 2 Hol Sampleds HIEE AJE<Q]

GMO(35s) freEfiE4do] gl Aoz gl

[ L
| -
Ipiking Lample Mg template DMA
(158}

LiIL

Figure 32-1. &% A Z4) v|&&d AE(35s) DNA spiking @ DNAZE ¥ PCR Test
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M : 100bp size marker , lane 1 : 35s DNA spiked(positive control), lanes 2—-16 : B¥g], I il
LEEAE, G ] AeeAe, I Bl sy, g BEER] A, E4TA, £
Il AFeAE, €9 IRl AseAe, £Y BEHEER] deEA, £ Bl AeeAE], =EeH
A A, =eEEdl gkl als e, =EHA gtald] As A, el B el as e, e
Al B 2dgte]l AF =38, landl7-18 : no template DNA

Table 22-1. FEEAE(152) PCR test with 35s — specific Primer set
Positive T FEE U FEE el 225
control | = | yly¢l | BEWERl | 7 | mul | BEdgel | B2 gl | BRI

G5 x4y (2 A | A M 2| A A A ][ A =] A
+ — J— J— J—

® & Chemlandd|A] AlFd 12} 55 Sample®] GMO(Nos) DNA Conventional PCR detection

AdH F25 Sample 1522 Kogene kitE ©]&3te] DNAFZE ¥ human specific primerE 9]
23} Nos target geneo] AESH A 213t} figure 59 YeRd v} o] Positive controlol 4wt
target geneo] FlElal SampledAE band’} §lE HASE Hol Sampledt H|EE AJE]

GMO(Nos) frEllEde] gle Aoz i),

3 4 L 6 f E 8 10 11 12 13 14 15

16 If 18
| -

Spiking Sample Mo template DMNA
[Mas)

M LLII.."

Figure 33—1. F&& A& n|g&d A& (Nos) DNA spiking @ DNAFZE & PCR Test
M : 100bp size marker , lane 1 : Nos DNA spiked(positive control), lanes 2-16 : GFA, I 2l
LEEAE, G ] AeeAe, I Bl sy, g BEER] s, EJTA, £
Rl ey, &9 #l AsEA, &9 Bl 1EAE], £ B2l AsEAy, e
A e, =eeEAl 9l s e, =eRA atalj] A=A, SEeA Bl s EAY, =
guial B2dglel A =2]g, landl7-18 : no template DNA

Table 23—-1. &5 E(15%2) PCR test with Nos - specific Primer set

Positive 9T 225 29 FE5 RN FEE
control | 7 | siwlel BS99 [ Bedel [ 7 gl | BedeR]
Nos) @) [m[A = | A |2 2[A = | A =@ 2|[A =2 A
+ —_ p— — — —_ —
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€ & Chemland ZEAIE(12%)9] H& ZE Conventional PCR detection
) Chemlandolx] AHAF H7HE FE5E 1559 AES UUTE Sample(F 5% B 738,
I Rl AEeAe, I Fl AeEAe, 3 BEER] AsEA, g B &
A, &9 5% &9 FAE, 9 Sl s A, &9 SRl AseAd, €9 B2l 1F
T, &9 BEER] A=A, e 5% =EeAl FAE, e 9takd] s e,
el 3ol Als =R, =EeEA BEER] s e, SeeHA BRE] AEEAe)S
G, &9, e FEEC 24AE APetA] ¥ FATH gkl Rl 848 %
HI2(AF5E, AvE) Aggr Holth, ZF AMES Haram DNA Spiking % Kogene KitE ©]&35}e]
DNA #% % Conventional PCR& %Iggtct, figure 2—60] YR vle} o] 7} F&&Fofx H|SH
< Spikingdt Positive control¥t #Hl%]1l SampledA] vjgrer AFE(QIHAIE, 7l, =H#], GMO)&

Gha
HEHA S,

@ & ChemlanddiX AlFE TFGAEZ(122)9] 7} DNA Conventional PCR detection

AeE TAYAE 1252 Kogene kitE ©]&3le] DNAFZE $ dog specific primerE o]&3fe] 7]
target geneo] HAEETA] RISt} figure 6-19] YERd nle} o] Positive controlo 4t target
geneo®] BRIERIT Sampled|X& band’} §le= HO 2 Ho}l Sampled= H|Ee AJE21 7] fl] E2o]

gle o= .

1] | i i 4 4 | i) 1§ o} 113 il ¥ | E |
I 1

Spiking Sample No template DNA
(Deog)
Figure 34-1. IYAIF(12%)0] v]&d HE(7)) DNA spiking ¥ DNAFZE F PCR Test
M : 100bp size marker , lane 1 : dog DNA spiked(positive control), lanes 2-13 : Facial cream, Multi
cream, Antiaging Cream, Carrot cream, Carrot ANFLA cream, Carrot SEL cream, Mushroom cream,
Mushroom ANFLA cream, mushroom SEL cream, Pine Needles cream, Pine Needles ANFLA cream,

Pine Needles SEL cream, landl4 : no template DNA

Table 24-1. ZPA|E(12%) PCR test with Dog — specific Primer set

Positive cream carrot Mushroom Pine needles

control
(dog) Facial | Multi | Antiaging | cream | ANFLA | SEL | cream | ANFLA | SEL cream | ANFLA SEL

+ — — — — — — — — — — — —

@ & ChemlanddilX AFd TZAE(12%)¢] =14 DNA Conventional PCR detection
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AEE ZHAF 12FS Kogene kitE o83t DNAFZ F pig specific primerg ]88t =]
target geneo| HAEE|EA] 213t} figure 7-19] YERE vle} o] Positive controlo| A4t target
geneo| FR1E T Sampled|AE band?}t §lE AS 2 Hol Sampleds g A& x| G &2
o] gl Ao = FeleEr

M 1 2 3 4 &5 6 ; 8 9 10 11 12 13 14

LI I
Spiking Sample Mo template DNA
(pig)

Figure 35-1, Z3A|Z(12%)d) v|&2 AE(FHA) DNA spiking 2L DNAFS ¥ PCR Test
M : 100bp size marker , lane 1 : pig DNA spiked(positive control), lanes 2-13 : Facial cream, Multi
cream, Antiaging Cream, Carrot cream, Carrot ANFLA cream, Carrot SEL cream, Mushroom cream,

Mushroom ANFLA cream, mushroom SEL cream, Pine Needles cream, Pine Needles ANFLA cream,
Pine Needles SEL cream, landl4 : no template DNA

Table 25. APAE(12%) PCR test with Pig — specific Primer set

Positive cream carrot Mushroom Pine needles
control ] . | Antiag ANFL ANFL ANFL
1 acla. ultt . cream cream cream
(plg) F: 1 Mult SEL SEL SEL
ing A A A
+ — — — — — — — — — — — —

® & ChemlanddX AFE ABAZ(12%)¢] QI DNA Conventional PCR detection

A THAE 1225 Kogene kitE o]83F] DNAFZ & human specific primerE o]83}e]
Ol17F target geneo] 7AEE+=A] Feldt}, figure 8-19) UrF)r‘r} vle} o] Positive controloAJgk
target geneo] ﬂo]ﬂ?’i’ SampledA]E= band7} §lE A2 Ho}l Sampled)s v|E AEo] o7t
fref B8] gle o2 IRidT

- 155 -



3 4 5 & 7 B 9 10 11 12

llllx IHllm_|

Spiking Sample Mo template DMNA
(Human)

Figure 36-1. IZRAF123F)9 v|&d J&(7) DNA spiking ¥ DNAFZE F PCR Test
M : 100bp size marker , lane 1 : Human DNA spiked(positive control), lanes 2—13 : Facial cream, Multi
cream, Antiaging Cream, Carrot cream, Carrot ANFLA cream, Carrot SEL cream, Mushroom cream,
Mushroom ANFLA cream, mushroom SEL cream, Pine Needles cream, Pine Needles ANFLA cream,
Pine Needles SEL cream, landl4 : no template DNA

Table 26—1. PA)F(12%) PCR test with Human - specific Primer set

Positive 9z 22E &9 22E e 22 E
confrol | g | sigiol | Hadel] | R | ol | Badal | R | gkl | Hedeg)
(human) | ) [ | A4 | = | A A& | x| A = | A | AP = | A m | A
+ —_ —_ — —_ — — —_ — —_ —_ —_ —_ —_ —_ —_

@ & ChemlanddX AFE TABAEZ(123)2¢] GMO(35s) DNA Conventional PCR detection

1225 Kogene kitE o]&3te] DNAFZE $ 35s specific primerE o83} 35s
target geneo] HEHEA] RIS}, figure 9-1¢] YElRd vle} o] Positive controlo 4|9t target
geneo] 1% Sampled|A+= band’} Y= A2 Hol Sampled= HEE AR GMO(35s)

g E4o] gl A= gl

AT A=
A
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| i ; ' i 14
L1 -
Spiking Sample Mo template DNA
(35s)

Figure 37-1. Z8AZ(12%)9) v|&& P (35s) DNA spiking 2L DNAFE T PCR Test
M : 100bp size marker , lane 1 : 35s DNA spiked(positive control), lanes 2—13 : Facial cream, Multi

cream, Antiaging Cream, Carrot cream, Carrot ANFLA cream, Carrot SEL cream, Mushroom cream,
Mushroom ANFLA cream, mushroom SEL cream, Pine Needles cream, Pine Needles ANFLA cream,
Pine Needles SEL cream, landl4 : no template DNA

Table 27-1. Z8A)E(12%) PCR test with 35s — specific Primer set

Positive = F2E &8 FEE eRRHA FEE
control " | wel | BE@Hd | § | 990 | BEggd | % | w6l | HEged
B%) a9 2 A =z | A MYz | A

A | 3| A 2| A

+ — — —

® & Chemlanddld AJFE IEA|F(12%)2] GMO(Nos) DNA Conventional PCR detection
A THAE 1252 Kogene kitE ©]83le] DNAFZE ¥ Nos specific primerE ©]-&3}4] Nos
target gene®| HEZH+=A] It} figure 10—-19] YERd Hle} Zo] Positive controlo] A%t target
gene®| BRIEQIT SampleoA+= band’} $I= A2 Ho}l Sampleds= H|eHr AJE2 GMO(Nos)

g E2o] gle Ao = gl

1 4 5 6 ! B 9 1o 11 12

Hll-ll.-' I.illH_I

Spiking Sample Mo template DNA
(Nos)

Figure 38-1. IFAIE(12%)0) v|&e AJE(GMO Nos) DNA spiking & DNAFZ 3 PCR Test
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M : 100bp size marker , lane 1 : Nos DNA spiked(positive control), lanes 2-13 : Facial cream, Multi cream,
Antiaging Cream, Carrot cream, Carrot ANFLA cream, Carrot SEL cream, Mushroom cream, Mushroom ANFLA
cream, mushroom SEL cream, Pine Needles cream, Pine Needles ANFLA cream, Pine Needles SEL cream,
land14 : no template DNA

Table 28-1, IHA|E(122) PCR test with Nos - specific Primer set
Positive I FEE &Y FEE el FEE
control | & | mlplel | HpEdzRl | R | DKl | BEdal | B

Nos) | g} (=& [ A =@ 2[A 2| A | = 2[A = A

+ —_ — —_ —_ —_

[32} dx] =57, 4 FEEF o8 /T I8 AFIM PCR AERE o83 HIZE DNA 91
¢h =¥ AFNN HHshE PCR A1=H)

B AFoMes 12k dwel| 89d #4 Conventional PCR AJ28E o]8-3to] @A FoIA 2] vkt
AE(FHA), 7, IR, GMO)S selgic,

@® PCREFE-S& $I3F target gene @ primer¥} DNA F&4
o7te]] AFR-E Oligonucleotide primer$} DNA FE&HE 1, 23} Wxox A3 Ay} 2t}

@ =¥ AFM H4 DNAF-ZH

om] 1xpdx wiAT 9 ATt HIE, ARE, e 2l s A& ®istE aelste] 7P A
&3l kit® kogene DNA kit XA, uwebx opH IYA|E A9l DNA extraction kit2EE
kogene DNA kit AF&3Hc},

W 4, ST Fd FE2 AR (63 HEE ZJE QAKE, 7, HIA, GMO) Conventional PCR
detection
) Chemlandol|x] AHAIE H7HE FE2E 6359 HMES T390 Sample(F4F 3% 34
T, 24 Rl A, F4F BEHEe] A, 55 3% S5 e, 557 gkl A, 55
R A Y 55 FEE BAE A &2 @5 AT ekl B2l
A5 st Aot} zZ MES Haram DNA Spiking @ Kogene KitE o]&3te DNA F&
Conventional PCRE Z&stt}, figure 1-50] Yepd nle} o] zF FEEA vEd A&
T SRIEIL Sampledi|A] BIEH v QIAEE, 7H, HIA], GMO)2 HEH

tlo o o [T p@

Spikingg} Positive control

A sk,

@ & ChemlanddX A|FE T4, 55 FEE2] 7] DNA Conventional PCR detection

AFdH FZ55E Sample 63& Kogene kitE ©]83Fe] DNAFZ $ dog specific primerE ]85}
o] 7l target geneo| HAEE+=x] RIst} Figure 2-1¢] Uepbd vle} o] Positive contrololx]wk
target geneo] FQIE 3 Sampled = band’} §i& HOE Ho} Sampled= H|& AJE2l 7
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Spiking L ] No template
(Dog) sample DMA

Figure 39-1. &% A1Z0] u]&& AR(GN) DNA spiking ¥ DNAFZE F PCR Test
M : 100bp size marker , lane 1 : dog DNA spiked(positive control), lanes 2—7 : &4 d43le], 24 I
o1 A, F4F BEdERl A, 5% A, S5 3kl A, 55 BEEE<] A2, lane 8 © no template

DNA

Table 29-1. & EAE(63) PCR test with Dog — specific Primer set

Positive i FEE =55 FEE
control
(dog) 5 A2 el vadzRl | F A gl B 24zl
+ — - — — — —

® & ChemlandoX AFH 4, =55 FEE9 A DNA Conventional PCR detection

AE FZE Sample 65& Kogene kitE o]&3}e] DNAFZ $ pig specific primerE o]-&3}¢]
A target geneo] HAEE+E=A] ISIT}E Figure 3—-19] et vle} o] Positive controlol vk
target geneo] BQIFA Sampled|AE band’} §lE ACE Hol Sampleds H|EE ARl A

e Edo] fle Aow ld.

K 1 2 3 4 b & ! 8
spiking L ] No template

(Pig) Sample OH A

Figure 40-1. &8 &9 v|&& AJE(IIA]) DNA spiking @ DNAFE F PCR Test
M : 100bp size marker , lane 1 : Pig DNA spiked(positive control), lanes 2-7 : $4F G458, 34+ 1t
Il A, g4 B2l A, 55 e, 55 Tl A, 55 B2 A2, lane 8 : no template

DNA
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Table 30-1. :&EMZ(6%) PCR test with pig — specific Primer set

Positive A FEE S5 FEE
control
(pig) A | skl Bedmel | B oA | gogl | nEdek)
+ p— — — p— — —

® & Chemlandol|Xq AFH 12} 34, =55 FEE2] 217k DNA Conventional PCR detection

AFdH FE% Sample 652 Kogene kitE ¢]&3l] DNAFZ $ human specific primerE 9]
dte] 217F target geneo] FASE+=xA] Flstt}, Figure 4-19) Webd vle} 2+o] Positive contrololA]
1l target geneo] EIEA SampledAE band7} §lE AS R Hol Sampled]s B]&gr AR 7k

e 4] fle AoR sld.

[e]

op

M ] .4 i | i 5 [ o H
Spiking 1 J Mo template
(Human) sample DMA

Figure 41-1, F&& A& HE&d J&(QA) DNA spiking ¥ DNAFZE F PCR Test
M : 100bp size marker , lane 1 : Human DNA spiked(positive control), lanes 2-7 : &4 d44jg], &4+
Il Ae), 4 BRul A, 55 d9xE, 55 gkl Ay, 5% B2dgkl A, lane 8 ¢ ono

template DNA

Table 31-1. FEE4E(6%) PCR test with Human — specific Primer set

Positive 34 258 =% 238

control

(Human) 5 A= gl vadzRl | F A gl B2dglel
+ — - — — — —

@ & Chemlandor AlFd &4, 55 3559 GMO(B35s) DNA Conventional PCR detection

AFE FEE Sample 622 Kogene kitE o]-83F DNAFZE & 35s specific primerE o]-&3}e]
35s target gene®] HAEZE+=A] ERIgIt}, Figure 5-19] YeRd BvFe} o] Positive controld)Aqt
target geneo] IIEIL SampledrlE band?}t = AOE Hol Sampledls H|EE AJE]

GMO(35s) FElE&do] gle Aes gldr,
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ke 1 £ ] L & t () 4
Spiking | ] Mo template

[1585) Sample DMA
Figure 42-1. $&& AZ) u]gd JE(GMO-35s) DNA spiking @ DNAFE F PCR Test
M : 100bp size marker , lane 1 : GMO DNA spiked(positive control), lanes 2—7 : A+ gd<=xg], TAF
el Ae, &4 BEREER] MY, 5% EeAE, 5% gkl A, 5% 2Rl A, lane 8 ! no
template DNA

Table 32-1. FEEAUEZ(6Z) PCR test with 35s - specific Primer set

Positive N FEE =55 FEE
control
(GMO-35s) 5 A gyl | BEdRl | T Ay gyl | BEdgkl
+ — J— — — — —

® & Chemlandd|r AlFd &4, 55 3559 GMO(Nos) DNA Conventional PCR detection

A FE5E Sample 65 Kogene kitE o]-83F] DNAFZ & Nos specific primerE ©]-&3}
o] Nos target geneo] AEE=A] Qlstt}), figure 5-19] YERE v}l o] Positive controlol 4wt
target geneo] IIEIL SampledrlE band?t = ASE  Hol Sampleds H|EE AJE<]

GMO(Nos) FrEllE&4e] gle Aog ERlHr),

b 1 2 3 4 &5 & ! B
Spiking L 1 Mo template

(NOS) Sample DMA

Figure 43-1, &5 AZd) v AJE(GMO-NOS) DNA spiking & DNAFZ ¥ PCR Test
M : 100bp size marker , lane 1 : GMO DNA spiked(positive control), lanes 2-7 : &4 dAAlg], &4+

golel Mg, $i BEEel A, HF Oedd, %% wwel Ay, %5 BEdgel Jd, lne 8 ¢ no
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template DNA

Table 33-1. FESEME(6%F) PCR test with NOS - specific Primer set
Positive N FEE =55 225
control - -

(GMO-NOS) 5 A 3}3} Bzl | 7 g 3l B2zl

+ — — — — — —

re

& & Chemland ZEAIEF(7F)¢ HE&E A& Conventional PCR detection

& ChemlandoX &4t =+ FEE 655 Tfrske o7 28 AES obrd FEE0] Eo7HA
E2 7IE Id MEA F 7EY TEMES BT 2 A1EE Haram DNA Spiking % Kogene
KitZ o]&3le] DNA $% 3 Conventional PCRE 33t} Figure 7-119] Yehd nle} o] 7}
FZEA v&e RS Spikingdt Positive control9t 1w 1l Sampled|A] vlgHer AR (QIAAE,
A, A, GMO)2 HEHA skt

@ &ChemlanddX] AT TZAZ(7%)9) 7] DNA Conventional PCR detection

A TYAF 75S Kogene kitE o]§3e] DNAFZE & dog specific primerE o]g3}a] 7
target gene¢] HAEIE+=A] gRIsit}, Figure 7-19] Yehd nle} o] Positive controlo|A%t target
gene®| IEUT SampledA = band’} I A2 Hol Sampleds HEHE AR g EZo]
ol AoR Feler)

M ] 2 3 4 5 b ) 8 9
5pikir|g' Mo template
(Do) Sample DHA
Figure 44-1. &% A& v|g&& L)) DNA spiking & DNAFZE F PCR Test
M : 100bp size marker , lane 1 : Dog DNA spiked(positive control), lanes 2—-8 : F&& F3f =4, &
B A5 Y, F bR FEE G4 29, T Hewek] 228 34 39, 5% 95 35 29

=T bRl FEE ¥ 39, 57 2EEHR] 5% I 29, lane 9§ no template DNA

Table 34—1. & EXZ(7%) PCR test with Dog - specific Primer set

Positive 2 328 w4 29 ®E 228 4 29
control g
(dog) A | vukl | mEdeRl | R AR ol | nedge
+ —_ — — — —_ - —
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©® & ChemlanddX A3 IPAZ(7%)] H#] DNA Conventional PCR detection

AFdH THAE 7S Kogene kitE o83t DNAFE £ pig specific primerE o]&3sle] %]
target gene¢| HEH=A| BQIg), Figure 89 YEld wvle} o] Positive controlo|Aqt target
geneo] B1E 1 Sampled|XE band7} §lE AS 2 Hol Sampleds HEE AEQ 7| G &4
o] gl Ao FRlEt

M 1 2 31 4 5 &6 T g 9
Spiking L IMo template
(Pig) Sample DMA

Figure 45-1. $&& MZd ¥ AL(HA) DNA spiking € DNAFE F PCR Test
M : 100bp size marker , lane 1 : Pig DNA spiked(positive control), lanes 2-8 : F+&& F3f =
A EFAE 39, 34 gkl FE2E I 29, 4 2R FE2E 3 =9, S5 €5 3 34,

S5 iRl FE2E 3 Y, 55 229l 55 3 39, lane 9 ! no template DNA

Table 35-1, FEEAE(7Z) PCR test with Pig — specific Primer set

Positive 4 F2E % =¥ 55 328 ¢4 39
control =9
(Pig) 2 Ag | skl mEdzel 2 oaE | vkl Bl
+ —_ — — — — — —

® & Chemlandol|lA] AJF¥ ZGAF(735)2] U7+ DNA Conventional PCR detection

A THAE 728 Kogene kitE o]&3e] DNAFZE ¥ human specific primerE ©|-&3fe] ¢l
ZF target geneo] HEHTA] &Ittt Figure 99 YEld ule} o] Positive controlo| A9t target
gened] FRIFINIL SampledA= band’} gl AR Hol Sampleoe B A1 It fef E4
o] gl& Zo= FRIHAT

1 4 h h ) n L

"
Spiking | d Mo tomplate
{Human} Sample DMA
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Figure 46-1. F&& A Zd] v FE(217H) DNA spiking ¥ DNAFZE & PCR Test
: 100bp size marker , lane 1 : Human DNA spiked(positive control), lanes 2-8 : F&& F3hf I,
2 dEeAE] 39, 4 ekl FE2E I 39, 4 2Rl FEE 3 39, 557 €5 3 2

=
=T Rl FEE ¥ 39, 55 2EEK] F5% I 29, lane 9 : no template DNA

o 2

Table 36—1. FEEAE(7%) PCR test with Human - specific Primer set

Positive 34 228 %4 =3 =2 228 %4 79

control =9

(human) 5 g gl | BnEdgel | 7 g gl | BEdeK]
+ —_ - — —_ — —_ —

@ & ChemlanddilX AlFd TFBAE(7F)e] GMO(35s) DNA Conventional PCR detection

A THAE 7ES Kogene kitE o]&3te] DNAFZE ¥ 35s specific primerE ©]83}e] 35s
target gene®| HAEZE+=A] 213t} Figure 109] VPG nle} 7o) Positive controlo| AWt target
gene®| Q1% Sampled| = band’} gl ZHO 2 Hol Sampleds H|E AE2l GMO(35s)
g E4o] gl Ao= gRiH,

[¥] i P ] 4 5 b ] H [
Spiking L d rio template
{35%) LTl [¥FA

Figure 47-1. 2&& A& v)ggd AE(GMO-35s) DNA spiking & DNAFEE ¥ PCR Test
M : 100bp size marker , lane 1 : GMO 35s DNA spiked(positive control), lanes 2-8 : F&&
e 39, 34 EAE 39, 34 el FE2E 3 3d, &4 BREeR] FEE 3 3%
=5 gG5A 3 29, S5 9l FE5 I 39, 57 229l FE55 3 A9, lane 9
: no template DNA

Table 37-1. & EE(7%) PCR test with GMO 35s — specific Primer set

Positive 2 FE2E 4 =¥ =5 225 34 39
control =9
(35s) 5 A8 gl | BEdgel | R g gl | BEdgk]
+ — —_ — p— p— p— —_

® & Chemlanddlq] AJFE TYAEF(7%)2] GMO (Nos) DNA Conventional PCR detection

A THAE 72S Kogene kitE o]&3te] DNAFZE & Nos specific primerE ©]-83F] Nos
target gene®| AESEH A 213t} Figure 11-19] Yepd nle} 7o) Positive controlol A9t target
geneo] EQ1%Ql1 Sampled A& band’} §I& ZC &2 Hol Sampled|s H[EHE AJE2 GMO(Nos) -fr
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K | ] R 1 4 - i f H 9

spiking & I No template
(NOE) Sample DMA

Figure 48-1. 3&& AZd) v)dd AE(GMO-Nos) DNA spiking @ DNAFS ¥ PCR Test
M : 100bp size marker , lane 1 : GMO Nos DNA spiked(positive control), lanes 2-8 : F&& T3
=9, $4 9 29, B4 Tkl 23

=
=

(s} 3157 = = 5.0
% 29, %7 sl 258 4 a9,

o =9, B4 BREEK] R I 9, 57 @AY &

A=
=
F a2l &5 - 39, lane 9 : no template DNA

Table 38-1. FEEAEZ(7Z) PCR test with GMO Nos - specific Primer set

Positive A F28 ¥H IH =5 FEE ¥4 =9

control =9 - -

(NOS) 5 Ag gl | BEdgel | B A gl | BEEgl
+ — p— — p— — p— —_

(3) real-time PCRS ©]-8-%F &3 DNA #4
[(Ad=] vpiazd AEANA realtime PCRE o] 43 &2 DNA E4

O) real-timeS o]&3+ wjdrd RHE(A), 7, QAE, GMO) &<l
Real-time PCR 418 ¢Js] nH|g=t AE(HR], 71, AE, GMO -Nos terminator)o] thsh
primer$} probed] AME-& 1xp o] A Ao g AT

W HEE JEEA, 7N, QAPE, GMO)S] real-time PCR ¥Hg-
real-time PCR #A1Ho] ¢J3 target geneo] ZHAEE HZE= S 301317] ste] v|gker A& (7],
7N, AAZE, GMO)2] primer set$} probed o]&3dte] AZE3AE ZA}EIT)

@ HADNAY] sensitivity321S $J3}F real-time PCR ¥wH3-Z3}

Real-time PCR #2418 Applied BiosystemA}2] StepOne'™ Real-time PCR systemS A}8-3}e]
T3t 0.2 m¢ PCR strip tubeol] 2X master mix(Univeral PCR Master Mix, ABI, USA) 10
«¢, Pig primer set(10P mol)¥} Probe(5P mol) Z}Z} 1 «/, template DNA 1 /& 9 & FHZHI
7 20 w7k HEE BASHFTE Wkl wheds Azl

Real-time PCR  27& SOTAA 22, 95°CaA] 108 ¥ & 95C 15%, 60C 1% 3022 1

Mo
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cycle® &te] & 40 cycleS 33kt

H# DNAE AXl 3J48to] real-time PCRE 3% 23 1ldcopy/tubeZtA] FHEo| 7hs3HH
Conventional PCRET 1008] © wWiHgh Aow &let}. Figure 30-1¢4 yephd wpeh 2o
real-time PCRY] standard curve® & Z3} 7]&7]E= -3.55700, R*E 0.999, Eff%& 91.082 1
cycle @ 2"0.2 FEEQI=Tlo] digk FAgkelT

d

Amplification Plot Stundard Curvs

" gz = b

['R- =)

Tim ot oy b - ST F o T I TR R

Figure 49—1, Sensitivity test of Pig primer with 10—fold serial dilutions

® 7l DNAY] sensitivity 912 $3} real-time PCR ¥wH-ZA¥}

Real-time PCR ¥241& Applied BiosystemA}2] StepOne™ Real-time PCR systemS A}8-3}e]
585199tk 0.2 m¢ PCR strip tubed] 2X master mix (Univeral PCR Master Mix, ABI, USA)
10 «¢, Dog primer set(10P mol)¥} Probe(5P mol) Z}Z} 1 &/, template DNA 1 /& Y& § 2
F37t 20 w7} Hes BESFTE FUbste] vheAs Az

real-time PCR Z71-& 50°ColA 28, 95°CoA] 10& ¥k & 95°C 15%, 56°C 30% 72 C 27%
£ 1 cycle2 3] F 40 cycles 3335t

Dog DNAE A% 3435t real-time PCR& 33+ A3 1.24copy/tube”}R] HE0| 715381
Conventional PCRE.th 1008 T Wzgh Zlo g RIEY:. Figure 31-194 Uephd ule} 7o)
real-time PCRY] standard curve® F& A7 7]1€71E -3.60601H, R*E 0.999, Eff%e 89.372%
I cycle § 2"02 FEE=T gk FAgkolt).

wlich i i Slope :
- i) -3.606
L ' “. R*‘0.999

“ime - 89.372

T ot oy s 5006 ¥ bk 4 BB 1o L, Pl BALSTY

Figure 50—1, Sensitivity test of Dog primer with 10—fold serial dilutions
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® YAIE DNAY sensitivity ¢S 9%+ real-time PCR ¥H-3-25}

Real-time PCR £4& Applied BiosystemAle] StepOne'™ Real-time PCR system< A}&-3}¢]
T, 0.2 m¢ PCR strip tubed] 2X master mix (Univeral PCR Master Mix, ABI, USA)
10 «/, Dog primer set(10P mol)¥} Probe(5P mol) Z+Z} 1 «/, template DNA 1 /5 9L & H<E
Rk 20 wrh HES BEERAE Whs] Beee Azan,

Real-time PCR Z71& 50°Co|A 28 95CA 102 ¥ & 95C 15%, 56°C 30% 72 C 27%

£ | cycle® 3} F 40 cycleg 33T

AUAdE DNAE AXI 348t real-time PCR&
538 Conventional PCRET} 1008) T W73 Ao g FHn), Figure 32-1914 Yehd nlg} o]
real-time PCRY] standard curve® F& A3 7]€7]= -3.5280H, R*:= 0.995, Eff%S 92.071%
1 cycle @ 2"0.2 FHEAE7le] Wik 34 gholdh,

Amplification Plot Standard Curve

«l N Slope ]
i b R 3
. R 0.995
Ef% : 9"2.071

Figure 51-1. Sensitivity test of Human primer with 10—fold serial dilutions

@® GMO(Nos terminator)?] sensitivity@?1ls& $3+ real-time PCR ¥H3-d3}

real-time PCR #2412 Applied BiosystemA}9] StepOne'™ Real—time PCR system& AM&3te] 4=

B3FRT}. 0.2 ml PCR strip tubed]] 2X master mix(Univeral PCR Master Mix, ABI, USA) 10

«¢, Nos primer set(10P mol)¥} Probe(5P mol) Z}Z} 1 «/, template DNA 1 /& Y& 3 HIH

W} 20 Wb HES BFEFRSE b5l BeeS Azshn

Real-time PCR Z7L& 50°Co|A 2&, 95°CoA 10% ¥k F 95°C 30%, 60°C 30%E 1 cycle

2 3t F 40 cycles FHsIAH

GMO(Nos terminator)E& 4%l 3]41&}o] real-time PCRS 433+ A3} 2.02 x 10*copies/tube”7}A] 7
2 ZlHt}, Figure 33-194 vebd v}

€715 3964019, R’ 1, Eff%

Z9] 7}53bH Conventional PCRET}H 108] t] %7k Ao
9} #o] real-time PCR9 standard curveE #F& 23 7]
78.768% 1 cycle & 2"0 2 FEHUETI tigk FAgkeIT)
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Amplification Plot

= ~ . Slope : -3.964
. R 1
- e - 78,768

Tty e Sl RS W er: MLSEA Y T R S

Figure 52-1. Sensitivity test of Nos primer with 10—fold serial dilutions

@& v ZE (FA, 7, JAXE, Nos terminator)®] Conventioal PCRI} real-time PCRe]
Sensitivity W]l

HgHE B (7], 7, SIS, Nos terminator)& 4% 3]4J3}e] Conventional PCR¥} real—time
PCRE 33l9ch. Table 20-19] Yehhs wlel 2o #xe] %9 Conventional PCRE
1.14 < 10%copies/tube7}x] 7Z8}3L real-time PCRS  1.14copy/tubeZ}A] 7Z38}4] Conventional
PCRXE.T} 10008 ©f wI7sk Aoz gIHTh, 4% s]4% 7)) DNA9 %$-9l& Conventional PCR
1.24 < 10%copies/tube7}x] 7Z8}3l real-time PCRS  1.24copy/tubeZ}A] 7Z3ke] Conventional
PCRET} 1008] © 973 Aoz Felxa, Az 3XE g8 DNAE Conventional PCRE
1.29<10°  copies/tubeZ7}A]  AZE}I real-time PCRE  1.29x10'copies/tube7}x]  7Z 38}
Conventional PCRXE.t} 1008 ¢ w17sct, wiA2to 2 A% 34" GMO (Nos terminator) DNA+&
Conventional PCRS 2.02 X 10°copies/tube7tA] 7&38}al real-time PCRLS 2.02 X 10*copies/tube”}
A #HAZ&3le] Conventional PCRETF 108 ¢ w17k Zog IRIEY, 4F9 H|gd AE RF
Conventional PCR®.T} real-time PCRo] WI7F =7} $-Agk Ao 2 FelHc

Table 39-1. H|&& AV ] Conventional PCRY} real-time PCR¢] Sensitivity B]iL

v A8 Conventional PCR real-time PCR

HA] 1.14 < 10%copies/tube 1.14copy/tube

N 1.24 < 10%copies/tube 1.24copy/tube
QAYE 1.29 < 10 copies/tube 1.29 < 10" copies/tube
GMO(Nos terminator) 2.02 % 10%copies/tube 2.02 X 10%copies/tube

[2ahdz] 92, e, &4 $28 % o8 T I AFI realtime PCRE o]8F HT
% DNAZA

0D Real-time PCRS ©o]&3 H|&& HE(HA, 7N, YAIE, GMO) &<

12} A5 A3 primere} probeE ©]8-8}%t}. Conventional PCRY| H]3F| real-time PCRe| =
7} 10-1008) =)k},
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W) & Chemland IPAF(12%)9) v|&d HE real-time PCR detection

D & ChemlandolA] AFE IHAEZ(12%)9] 7} DNA real-time PCR detection
A THAE 1222 Kogene kitE o]&3l] DNAFZE F dog specific primerE ©]-&3s}e] 7Y
target geneo] 7AZEE=x] 3eldt), Real-time PCR 248 Applied BiosystemAFe] StepOne™
Real-time PCR system& A}83te] F3}tt. 0.2 m¢ PCR strip tubeo] 2X master mix
(Univeral PCR Master Mix, ABI, USA) 10 «/, Dog primer set(10P mol)¥} Probe(5P mol) 2z}
I «/, template DNA 1 /& ¥ § HFHFI} 20 w7} HEE EEdSFTE Alete] 9h-39&
Azt

Real—time PCR Z71-& 50°ColA 2, 95°CoA 108 wH& & 95°C 15%, 56°C 30x% 72 C 27%
Z 1 cycle2 3] F 40 cycleS 333k

Dog DNAE A% 3145te] real-time PCRE 38t A3} 124copy/tube7tAe] AZ3AS 3Hels}
Aot (1xhd= A7)

Figure 11-13} Table 14-1o] YEld nl9} o] Positive controlo ATt target geneo]
Sample2 SZo] ZHA|ER] ¢ktt), o] AytZ Hol &) Chemland I@AFol v|E& &2 7ff-2
AL gl Ao g Foldr),

Ampification Piot
014

0024336

a.0a1

4Rn
CRCET

Do001
000001 +

Q000001
2 n ¥ ® N N ¥ M ¥ M &

Cycle

Figure 53—1. IPAIE012%)9) H& HE(N) real-time PCR test Result

Table 40-1. ZPA|E(12%) PCR test with Dog — specific Primer set

Positive cream carrot Mushroom Pine needles
control "
(dog) Facial | Multi Zﬁlga cream | ANFLA | SEL | cream | ANFLA | SEL | cream | ANFLA | SEL

ctgk | 695 | - | - | - | - | - - - - | -] - - | -

(=) no PCR product was formed

®@ & ChemlanddlX AFE TBAZ(12%)¢] A DNA real-time PCR detection

A THAFE 125 S Kogene kitE o]-83F] DNAFS 3 pig specific primerE o]8-3}e] A
target gene®] 7AZEE=x] 03t} real-time PCR #41& Applied BiosystemAle] StepOne™
Real-time PCR systema ARg3te] F3sltt. 02 ¢ PCR strip tubeo] 2X master
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mix(Univeral PCR Master Mix, ABI, USA) 10 «/, Pig primer set(10P mol)¥} Probe(5P mol) Z}
7} 1 wl, template DNA 1 w/E ¥ § HFHFIW} 20 wrt Hes BdS7FTE FH7bste] w39
= Az

Real-time PCR 27L& 50°Col|A] 28, 957CoA 102 ¥-$ & 95°C 15%, 56°C 30% 72 C 27%
Z 1 cycle® 3}4] F 40 cycled 5T},

Pig DNAE 4% 3]48}e] real-time PCRE 8% A3} 1.14copy/tube7tA]e] HETAIE 2153
o.(1x W= 23

figure 12—13} Table 15-1¢] YEePF vle} o] Positive controld AT+ target geneo

ofX
& 1
il
2
=

Sample2 30| AR goytt, o] A} Hol &) Chemland IAHAFC HIEE A& A
542 §le Aew gl
oA
no31404
3 K a £ i
|__‘r1 Lo
[elalialilel]
Figure 54-1. Z¥A|E(122)9] v|&&d AHE(FA]) real-time PCR test Result
Table 41-1. FBAE(12%) PCR test with Pig - specific Primer set
Positive cream carrot Mushroom Pine needles
control Antia
(pi g) Facial Multi ging cream | ANFLA SEL cream | ANFLA SEL cream | ANFLA SEL
Ctgk 16.02 - - - - - - - - - - - -

(=) no PCR product was formed

® & ChemlandelX AlFd ZHAE(12%)2] <17t DNA real-time PCR detection

A THA|E 1225 Kogene kitE o]-83F] DNAFZE & human specific primerE o]-&3}e]
017} target gened] AZE=3] 3018t} real-time PCR 2418 Applied BiosystemAFe] StepOne™
Real-time PCR systeme AR&3le 3316tk 02 m¢ PCR strip tubed] 2X master
mix(Univeral PCR Master Mix, ABI, USA) 10 «/, Human primer set(10P mol)¥} Probe(5P
mol) 247} 1 «/, template DNA 1 w/E 92 $ HEHFI7} 20 w7} HESF BESFTE H7Hete
HhSol S Az

Real—time PCR Z7-& 50°ColA 2, 95°CoA 105 wH& & 95°C 15%, 56°C 30x% 72 C 27%
£ 1 cycle® 3}¢] F 40 cycled 5T},

Human DNAE 4% 843}e] real-time PCRE 483+ 23} 1.29 copy/tube7}#|] HEIAE &
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Jstch. (1A} b= A3

figure 13—13} Table 16-1¢] YERd ule} Zo] Positive controlo A5t target geneo] FZESaL
Sample> DNA F3%0] % X]QX] gttt o] A3t2 Hol & Chemland IAPA|Eo] wjgket AJEol 9l
e BEe gle Zle = gRldd

Amplfcation Plol

AR
-

Q.eal
D.opa1 |
Q.oopon |

0.0o000

Cycla

Figure 55—1. IZYAF(1235)9] njgat JE(QIZH real-time PCR test Result

Table 42-1. IAPA|E(12%) PCR test with Human - specific Primer set

Positive cream carrot Mushroom Pine needles

control -

(Human) | Facial | Multi ?rtl? cream | ANFLA | SEL | cream | ANFLA | SEL | cream | ANFLA | SEL
Ctgk 11.03 - - - - - - — - _ _ _ _

(=) no PCR product was formed

@ & ChemlanddA AFE TEAE(122)8] GMO(Nos) DNA real-time PCR detection
AETE AYAE 122 S Kogene kitE o]&3F] DNAFZ % Nos specific primerE o83}
GMO-Nos target gene¢] FHAEH+=A] &3t} real-time PCR #24& Applied BiosystemA}2]
StepOne'™ Real-time PCR system& Al&3le] 4=83k9ch. 0.2 m¢ PCR strip tubed] 2X master
mix(Univeral PCR Master Mix, ABI, USA) 10 «¢, Nos primer set(10P mol)¥} Probe(5P mol)
247} | wl, template DNA 1 wE 9& § HFH I 20 wrt H=s HEISHFFE 76k &
Ns A=A

Real-time PCR Z7& 50°Co|A 2%, 95°CoA 10% ¥Fs 3 95°C 30%, 60°C 30%E 1 cycleZ
sto] F 40 cycles 333t

Nos DNAE A7 343} real-time PCRE 4388 A7} 2.02x10° copy/tubeZ}A]e] 7HZ3H
glakleh.(1xF = A3

Figure 14-13} Table 17-1¢] Yehd #le} o] Positive controlo| A%t target gene¢] F=%
Sample DNA ZFZo] ZA|EA] ¢ ;}E}. o] A¥=Z Hol ) Chemland FHAIF HEE &
GMO—-NosH# 42 gl 2o s gRldr)

e

32
=1

re
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Ampitcaion Plot
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Figure 56—1. I@AE(12%)9 H&&d AE(GMO-Nos) real-time PCR test Result

Table 43—1. PA)E(12%) PCR test with Nos - specific Primer set

Positive cream carrot Mushroom Pine needles

control Antin

(Nos) Facial | Multi ging cream | ANFLA | SEL | cream | ANFLA | SEL | cream | ANFLA | SEL
Ct3k 6.95 — — — — — — — — — — — —

(=) no PCR product was formed

B3 dE] B4, 55 £283 g #4¢ 2Y MBI realtime PCRE o83 HlFE DNA
24

@D Real-time PCRE ©]&3 H|&at JE(SHA, 71, AAFE, GMO) I
real-time PCR £4& 3] A1&% vjgzd (A, 71, JAE, GMO -Nos terminator)o] tlfst
primer®} probed] ME-E 1, 2xpd=oA Z&Psk A} FU3)c},

) & Chemland ZBAIE(12%)2] B FE real-time PCR detection

@ & ChemlandoX] ATE F2& 2 IYAZ(132)9) 7] DNA real-time PCR detection

AdE AFE 132 Kogene kitE o]&3te] DNAFZE & dog specific primerE ©o]&3}e] 7
target gene®] AZEE=A] FOI8Htl real-time PCR ¥4 Applied BiosystemAFe] StepOne'™
Real-time PCR system& A}8-3to] 33kt 02 m/ PCR strip tubed] 2X master
mix(Univeral PCR Master Mix, ABI, USA) 10 «/, Dog primer set(10P mol)¥} Probe(5P mol)
247k 1 wl, template DNA 1 @& ¥ § HZF97}F 20 w7} HEE EESHTE J7hete] vk
Ns A3

Real-time PCR Z7-& 50°CoA 28, 95°CoA 10& ¥kE F 95°C 15%, 56°C 30x% 72 °C 27%
£ 1 cycle® 3} F 40 cycleg 339 tt. Dog DNAE 4% 31435} real-time PCRS S-3j3F
A7} 1 24copy/tube7tA|e] AESHAE skt (12bd% 23}) Figure 12-13} Table 14-19] Yephd
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v}e} o] Positive controld| A5t target gene®] SZHil Sampled ZZo| ZHAERA] &gtct, o] A
7}2 Ho} () Chemland IPA|Fo| vt AR 72 &

Ampiifcation Pict
[}

LT R 1
-y

poot = .

ARn

o.oao
ooooant 4

O O00a01 + ¥
d L} ¥ L1} L} u F1) a - ) x a 1 =) C

Cycle

Figure 57-1. 2% 2 3gAE(132)9 v)1@F HE(N) real-time PCR test Result

Table 44-1, 32 & 2 IYAE(13%) PCR test with Dog - specific Primer set

Positi Red ginseng extract Mung bean extract
ositive
conirol | 9% 34 dhiel HE | mEdEll 28 | 95 32 il AE | madl 33
Dog N _ _ L L
28 | 38 | 28 | =Z¥ | F2E  Z® | FEE | ZH | FEE | 3™ | FEE | =¥
Ctgx 17.6 — — — — — — — — — — — —

(=) no PCR product was formed

® @EChemlandol|A] AT FE2& 2L TEAFE(13%F)9) =|A] DNA real-time PCR detection

AFE AE 132S Kogene kitE o]&3te] DNAFZE & pig specific primerE o]-&3fe] A
target gened] HZEHE=xR] 0l&T} real-time PCR E24& Applied BiosystemAle] StepOne™
Real-time PCR systeme AR&3le 3316tk 02 m¢ PCR strip tubed] 2X master
mix(Univeral PCR Master Mix, ABI, USA) 10 «/, Pig primer set(10P mol)¥} Probe(5P mol) Z}
7} 1w, template DNA 1 /5 ¥ 5 HEHF9} 20 w/t HEs BESFTE H7lste] v
= AzxsA

Real—time PCR 27L& 50°ColA 28, 95Co)A] 105 ¥-2 % 95T 15%, 56°C 30% 72 C 27%
Z 1 cycle®2 3] & 40 cycled 33ttt Pig DNAE A% 3X3te] real-time PCRS 43j3F
A3} 1.14copy/tube7tA]¢] AEFHAE Elsnt.(1xF d= 23

Figure 13—13} Table 15-1¢] Yehd nfe} o] Positive controld A9t target geneo] FZEHUaL
Sample F3o] AR &9t o] A2 Hol &) Chemland AHAFC vIEd & A

228 Qe Zeg ldn.
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Figure 58-1. &% % I¥A|E(13%)9) v|gdY JE (X)) real-time PCR test Result

Table 45-1. &% ¥ A E(132) PCR test with Pig — specific Primer set

Positi Red ginseng extract Mung bean extract
ositive
confrol | @4 3% shlel g | BEdEkl 23 | 95 3F el He | mEdE 22
(Pig) g g g g g g
&8 39  FEE | 39 | FEE | IY | FEE | 3¥ | FEE | 3® | FEE | =¥
Ctgk 211 — — — — — — — — — — — —

(=) no PCR product was formed

® & Chemlanddd #AFH FE& L IPAE(13%)9] ¢zt DNA real-time PCR detection
AFH AF 132 Kogene kitE 0]&3F DNA = & human specific primerE o]-&3}e] <17k
target gene®] 7AZEE=x] 018t} real-time PCR #2418 Applied BiosystemAle] StepOne™
Real-time PCR systema ARg3te] F3sth. 02 ¢ PCR strip tubeo] 2X master
mix(Univeral PCR Master Mix, ABI, USA) 10 «/, Human primer set(10P mol)3¥} Probe(5P
mol) 247} 1w/, template DNA 1 /& ¥& § HSHI} 20 w/t HESE BESHTE st
Ll =i | By =

Real-time PCR 2712 50°Co|A] 25 954 108 ¥-& & 957C 152, 56°C 30% 72 C 27%
£ 1 cycle2 319 F 40 cycled 43319tk Human DNAE 4% 3]X3}e] real-time PCRE <3
sk A7 1.29 copy/tubeZtA] AESAE ERIsHATh(1AF U= 23)

Figure 143} Table 169] Yeld Bvle} 70| Positive controlo]A9t target geneo] SZHYaL
Sample> DNA F3o] ZAHR] gt} o] A2 Hol &) Chemland IgA|F] v A& QI
Ao FRldr},

¢}
=
| .
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Ampificaton Fiot
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Figure 59-1, 2% 9 3¥YAE(132)9] v|&ed AE(Q7F) real-time PCR test Result

Table 461, & E @ =PA|E(13%) PCR test with Human - specific Primer set

Positive Red ginseng extract Mung bean extract
control a5 32 ahajQl Az Bzl 3% g5 32 T3l A vl 32
(Human) 328 | 3 | $%E | =9 | 328 | =¥ | FEE | 3@ | FEE | =E | FEE | =d
Ctk 173 — — — — — — — — — — — —
(=) no PCR product was formed

@ & ChemlanddX AFY F&E 2 IPAEF13%)8 GMO(Nos) DNA real-time PCR detection
AFdH AE 132S Kogene kitE o]&3te] DNAFZE F Nos specific primerE ©o]-83}e]
GMO—-Nos target gene¢] FHZEE+=A] 3IgIt} real-time PCR #4& Applied BiosystemA}2]

StepOne™ Real-time PCR systemS A}8-3}le] $85)dth. 0.2 m¢ PCR strip tubed] 2X master

mix(Univeral PCR Master Mix, ABI, USA) 10 «/, Nos primer set(10P mol)¥} Probe(5P mol)
22y 1w, template DNA 1 w/E ¥ 3 HFTHFI7t 20 wt H=s BdSHTE J7bste] 9ke

e Az,
Real—time PCR ZZ& 50°Colx] 25, 957CoA] 108 ¥FS & 95°C 30%, 60°C 30%2Z 1 cycle®

3t F 40 cycle® 33Tt Nos DNAE AR A5k real-time PCRES 43Y3F ZAx}

2.02x10* copy/tube7}A|9] AEHAE FIsiet. (13} A= Ax)

- 175 -



Ampkfication Pl

0.0a1 | ke | 4 £

aRn
-

ooea | |
0 00001 |

0003009 T T T 1
i W 1 M W i X & N N B XN H M B m &

Cycle

Figure 60-1. €& ¥ IAAE13%)Y vIE&L FE(GMO-Nos) real-time PCR test Result
Figure 15-13} Table 17-19] YEehd wvle} o] Positive controlo|A%t target geneo] SZEHUaL
Samplee DNA FZo] ZA|EA] ekt), o] A3lg Hol &) Chemland IHA|Zo] wjgdad AJEQ

1=8y4

bl =
GMO-NosHr#fl =482 gl 22 SldH

Table 47, 5% 2 IYA)E(13Z) PCR test with Nos — specific Primer set

Positi Red ginseng extract Mung bean extract
ositive
control | 9% $8 shiel A | mEdeel 23 | @5 33 Sl Ay | mEdel 2%
Nos N ~ - . . N
FEE | I¥ | FEE =¥ | FEE | 3@ FEE | ZE FEE| ¥ | FEE | zH®
Ctzk 14,5 - - - - - - - - - - - -

(=) no PCR product was formed

@) 3PFFA &S A

3k
e T S P
2

=
Aetska) gelsk & FH7)Hel Chemland 25 AJguke npA= 9

0) EAE 0§ BYY rhrade] dugo] 2
@ 248 FHEL)
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©,
e
>

=1} Icohol dehydrogenase % acetaldehyde dehydrogenaseE ©]-&3}+=
BAHS AT FE&sITh a4 T 99 24 HheS Foke] HFHo 2 SV NADHe &

i Y
S FEEE SATOEN AE T S & AEse Wt E4AE o83 W hdst
EAEE e 2o A 202 of meh At
Figure 6. 84§ o]&3 ¥4I & A BA= Wavelength 340 nm
NAD" NADH NAD" NADH Cuvette lem light path (glass or plastic)
T X 20~25°C
ADH ALDH e
Final Volume 2.57mL
CH.CH.OH ===+ CH,CHO == — +CH CO0H . 0.25~12 ug of ethanol per
174 3 : Sample Solution cuvette (in 0.1~2.00 m¢ sample)

Ethanol Arztaloahyda Acetcatd  Table 48-1, EAE o83 U= B 274

Agye BAstaial sl AR ALDHS} buffer NAD+E WA £9J3le] FHEE 243 A&
AR A3, 1 Fo ADHE %202 Fiiste] vhgARRl & A3 F3=E AQ)E A4
o HEZHOoZ NELE dFL FEE AQ2) - ADF AAZE YEYo] Lambert—beer TAR]o] of
Usjel FHET FEE TG
S4E FHEE A& s ALE o= Lambert-beer’s laws A3t

V= 8% %3 (ml)
MW = ofEr80] 212 (a/mol), 46.07
. . £ = 340nm% 42 NADHE 2 &A%, 6300(1/mol x cm)
["'v U” g =79 29, lem
= T v = ALELE MZ OF [
- ! W/ v = ALgE EF ¥ (mL)
(:.'_ )/\ fﬂA }‘li = Imoleq HHEHA 4" Zmole?] NADH
L}{d;(l‘ :{2 AL = A-A)
F = Dilution Factor
G A oldlel B8 sl e,
Table 49-1. A4& o83 IS A
Pipette into cuvette Blank Sample
Distilled Water 2.10 m¢ 2.00 m¢
Sample - 0.10 m¢
Solutionl (Buffer) 0.20 mf 0.20 mg
Solution2 (NAD+) 0.20 m¢ 0.20 m¢
Solution3 (Aldehyde dehydrogenase) 0.05 m¢ 0.05 m¢

SIS olsslel 512 o} @o) el Sl F o fole] F HPLE parafiln olsle] 7
E o]

Hol 2ABE ¥, FH=E 43
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Solution4 (Alcohol dehydrogenase) 0.02mL

oot 2o MHoR gl F o] whEo] FEI| Lo
ATHA2).

@ A& A

L.

Table 50. E4AE o83 ¢ 4 A AL 34

T
z
HzHom AF F Y=gl uhy

Estimated concentration of Ethanol(g/L) Dilution with water Dilution factor(F)
0.01 - 0.12 s]Me] HashA o 1
012 - 12 149 10
1.2 - 12,0 1+99 100
12.0 - 120 1+999 1000
>120 1+9999 10000

Sgshe A WeF AAS] ghol 018tk e FPolE Sampled] oF

se e o}

[e)
=
lom WEe) o] ol AE F T Bthanole] Fol LI W ol el sk 345

= Aol 84 Hidel] Fefalol itk

BaWE o83t HE T EES A WS AR/ 285 AR SEAER Fo
o Be dxgs dew shx @x B4 vizherl ke Aol Jinh st Lol Wiz
BAT olgshz wheolttiy o AES S Uy A9 BEe AEe] 58 A ARE &
< TS BT Fo] oAl ol odThs the AdE whEolinh =3 ARt mE B4l
RHE7g0] TEA] fdob 22 AEE o8t EAshe Aol L fro] YA Kot Ao A
Abste] U2 gho] dAlshA] Bt 54 23 TEE HES AR AR AES o83k o
i A8S AYE o, offidl B el o] A2 2k WsP} FR9 AolE whEofHlal of
T AR didste] AE T dHE s FANS W AR AR dEe AFY] R A
A e Avke Bold
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5 30=0lN LEZL 37N ZHt G Atelrt, 2
AR 37=elME 2080 A Ag

T

ol 1

=E A Reon HEHow Z4F FHE @(AA)e] EAaL o AAlshks o
FE 2 <
3}

3 2 g
g Jeupl B mebd mame 4Ede et ¥udse W 98 BAaens A%

T3k 54 FEE Y gk 895 ol&st ARM e FREE SHst £49 7|27t He
Standard curveE ZAJstT Ao HIAS B EAstE IAdME, 9 Aalghe] AT
EA 871 A g AEel dis) Ho oAl Hel NS g & ARS Jgsordth. AE T e
ek FLrt EAMES Aol Qojorvt HEH o7 A} gheg A& u) Agduks Ayg <l
A = ] W, B AE Fo dets FEE EE2E Afode ¥9, 1/10, 1/100, 1/1000 L
2]l 1/1000087bA] 81X &F - 2wl HeFddd H&ste] 23 gh-& doketaint. ek oy A&
& OFe A5 23 4hE o] HARYE L Ake] ¥HlE F giokal #dERlch B 24
HET 7|3H]go] il HAErt 8 glo] W=7 2 z

T e Woletal Aztbste] A A
&ote] Pdout AS FISS Eixe FoEY A w2 E4o] xgE FaU) Jvkal A7ste]
7]1&0) Wo] 2ol EA WbHOl Gas chromatography s o]8-3le] 2418 237 |2 AAETt

P GCE o|&er dy ntAg9e] ¢3g —E-é‘]
ETE T EA AR AF U A EX F=2 2*0]= Gas chromatography= o574 7A7}
Columng uwe} Z=HA Eago] o= *]Zlﬂ(RT) o Wt EFES HelsH doh AE F e
AES 98l vs=gk RTE 7HAe WRESEES 433 H 7I71e &4 s AAst
st A0 A28 Columne ZAS L AWZe] dAxjg] 4L 2

S g AEds Tl o A9E F
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@ GC Setting
ARE-gH GC& AgilentARe] HP6890 modelelH 717] A& tha-3 o] sttt

Table 51-1. GC #4 =7

40°CollA 5% holding
GC oven 240°C7HA] 10°C/min €58 $&
240°Coll4] 9% holding
Total running time 40%/cycle
GC Column Flow 1.0mL/min He (Constant flow)
GC Inlet Temperature 160°C
Split ratio 30:1
Column DB-WAX(Agilent)

@ FID detector
FID detectore] A& 23L& oS3} o] AT

240°C, He 1mL/min, N2 30mL/min, air 400mL/min, H2 40mL/min

® Sample A =1 &4

g mpaas AE F 0528 Al >
o} 1ARE §<F 2000rpmolA4] Stirringdle] AJ&
& 223130 CentrifugeE o]€3t] 1200rpmol|A] 105 ° o
Filter syringe(0.45um filter)& AR&3t] FSds g ¥ AL 5, 2okl &45 4% SampleE

ol g-3hsict.

@ A7

@ Standard curve ZHd 2 R squarezt &<l

AES] 4 ofdd & FAR] AFA ERIS fE 72Tt He Tgstoict, WA Hekade 2t
A Aot dAT FEE Y e &9 o]&-st 7‘]530}"313}. 4z} FF7¢F 100% EthanolA]
°kS o] g3le] 10ppm, 20ppm, 50ppm, 100ppm I3l 200ppme] FEE = ek MZS A%
sttt AF Ae] AEAdH AFEES SEiH BAete =2 9o 7ee] # whek Internal
Standard(IS)E AEstdt). oebL3 B3k & S’% UelE=  Methanol, Iso—butanol L&)l
2—propyl—alcohol& ©o]&ste] #43k ¥ 1 PeakE H|ulsle] HFA o2 Wi FFE2S A3t
ofEFL-9] Retention timeQl 5.6%3 & o7} Upx] owi A28 Columnd] Zgsle] peake] &
=Y o] A& E-ol [so-butanold HEAQ YR EZEZE AASGY. gk e go) 2

Y =

o] WYtk Tt A4 tEA A" 7Y o el 22 v=Q20ppmE HES WHAEE

l‘-{n:
mlo
rN

|
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=AWl 24 § ol peake] areagts ol8-sto] HFNE skl o] w Ethanol
peak®] area®] ZIF Fko] obd Ethanol peak®] area #t¥ Iso—butanol peak® areadte] H|E=HA 7
F48 AAJskTt.

58 a LK 7 75 a B8 =] 05 min

Figure 63—1. EtOH$} Iso—butanol®] standard chromatogram

QoA Hol= peak®t o] 10ppm(Blue), 20ppm(Red), 50ppm(Green), 100ppm(Pink) Z18Jal
200ppm(Brown)7}#] ogh-g&2] w=7t F7Fd4E 5.6 o4 HolE peak’l EolAl= AS ERISHA
t}, 3k 9289 peaks 20ppme TEE Yol YR EFEZ, Iso—butanol®] peakeld] vl peak
7} column®] EEY AEE VS u] v 2L area #HS Ul S FIST. dolXl EtOHS]
AreaZtkS Iso—butanol?] aread] FHOE U T 1 ZHE o]83dte] AgMS AP 1 ag=zs

ofes} o] Lepsteh.

< y=0.0355x-0.1677
R? = 0.9994

o 20 4D &0 ED 100 120 140 160 180 200

Figure 64-1, GCE £4]3+ Ethanol standard curve

T Y] sEE Yex dEE Sde Axste] B4 AL 10~200ppme] = WA=
0.999 old<] R squaregks ¥o] Al#A e HFLS IS & Atk

@ 2 B4y A&3ALO0D) € AFFHALOQ I

Aol ARY 2L ARAS AP B AFIAG HEWAS Foh AL
o sjEdoE WEAES Yo w stu Aste] EFUAE olgsle] e & Sigma¥d olf
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Sk, BAANE Yol ML T B U9 A W ARS AAAYLE o BHAE
l0ppm ¥E9] AE B oB3o] B WG VPG, AFUE kS BN 27
2 A& EtOH peak? areaitg Iso—butanol peak® areazrl® o] ratios ATt I ratio?
ETHA %‘ T3 FH wjE A9 HFAY 7€) FHa)og2 o] FOITh HFAY 71e71E SelA
B PR AN agkel 003558 BRI Swkaslel Wl Ak g thest RSkl

Table 52-1. GCY LOD, LOQ &k

1 2 E] 4 5

EtOH 203393 2.25885 193229 2.23911 269098
Iso-butanol 8.38294 81021 7.95157 7.741%8 7.85262
Ratio 0.2426273) 0.2787981| 02492954 0.2918| 03426856

o] Azl WHS uwel LOD9} LOQE 4F
Hz}/Slope x 108 LOQEFIANZA Aats A& < Uth.

9ol Feo} ARFAE vigo® B GC A4 L LOQE T3S o 1 #2 27 3.72ppm
2 11.29ppmoIitt. o] Fhe B AP AF T g Ade ek HA F=7} 11.29ppmo]}
= AT g2 i oRE s ¢ Qe Y B4 A 3.72ppmeolekE A vlsioith.

~

N

=319tk EFHA}/ Slope x 3.32 LOD(HESH), %
PN
T

32,

O
S
o

lo

@ E4He] Recovery(Z5&) 3 Precision(F2d) &1l
e 5l AU Spiking testE® WO R PG w=E 4L
50ppm 1E]3l 100ppm)& FH/|HOZHE] AT AEd 1ofFoz YolF
AES AAE st GCRA sto] HEHoR AL peaket dFAH peaks] #hs HlaLste] 3)+&3
AU e ARt o8 S B BAYS A AZd A4S o A7 o] AslE weEA,
G aread] Fho] AojAl= AE FoE SRISITE offe] FA H= npeh o] 10ppmé ek
< 8IS AEo) 39 SpikingdFUaL Y2 aread] F& HEHFOE A&3t e sEE T3k
Rre W 77} 1148, 1177, 11.94 o me] %k% qe 5 ATk 040174 gkel B kel 1008 #
P Wt 3|go] oA o]e A ko] w=dl 10ppme] Aol 117.32%2] A7 Usktt,
n7IA R 50ppm FE9] oeh 9~°—’1§ Mgl aojH o2 Spikingdl|FUaL 3ukE - A g2 7}
Z} 4851 47.55 44.84ppm O 2 YEFHTE wiEbA Het 3eE, 5 B 50ppme] BF- 93.93%2
et 100ppms =9 dlehE 84S Spikingdle 7d-¢-ollie 94.47%2 HEAS HERRT 4
e Ao o R AEshe #foR I4Es] EFUAE éi‘gi U § 1008 #3 #o=
vepdith, 2 A= 10ppme] -l 1.97%, 50ppmé] Z-9-oll= 4.05% 2]l 100ppme| 73
Fole 6.26%5 UYEHSHE T oE HekS o HEAS 93.93~117.32%, ALEE 1.97~6.27%E
Vel Validation BZ2FGAAE 713291 80~120%(HEE), 20%0IH(AEA) Hejol] So] BAHe]
A Eds EAZE gle Ao Yew.

ru‘j bt

F

Table 53—1. GC& Recovery, Precision &
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Recovery EtOH Iso-butanol | Con(ppm) | Spike(ppm) | Recovery(®) | Recovery average(%) | Precision(%)

origina 215860 901928 1148 10 11482

10 som 2.14063 857314 1177 10 11774 117.32 197
PP 206690 308817 1104 10 119.40

original 12.73050 820233 4851 50 97.02

50 oorm.q | 121249 7.98810 4755 50 95.00 9393 405
PP 11.69260 822313 2434 50 89,68
i 24.68630 742742 9348 100 9348

Original

| 100 oom-1 | 2518860 767815 9727 100 97.27 9447 6.27

PP 75.96840 TEVEY 8767 100 8767

©® FHT GCEAYS o83 2dY wxade g £4 23

o
124
Fof i
224

a a T & ] 0 min

*E!@—gl HEAPE 3.72ppmofeh= A < :
@9ttt 20ppme] FEE YA dto] I Yol WHEFEZY peaks TUSH 22 RT
eaks HATH wehi] A2 AEode dehgo] Eol3lA] &2 Ho R
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2y oM FERE 84T
WY 2 2AL YT T A4S BAL QAT

@) GC Setting®} FID detector
GCS} FID detector?] A& 27& 1, 22} dx9} o] ZaYslsich.

) Sample FA2] =71 &

Sample?] A= v 2o] MY}, Agute Bdy npAagdl AE T 0.5gS Aot F
=8 £v] DMSO(Dimethyl sulfoxide) 10mL$} 49+=t}. 1AZF F<F 2000rpmol|A] Stirringsle] A&
S F%3}a CentrifugeE ©]€3}e] 1200rpmolx] 10E5eF JARY 3 & AF=dlS st} o=
Filter syringe(0.45um filter)& A}&3le] AZAs 3 H AZ & Zex A& BAE SampleE
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e 2=
@ Standard curve 2 @ R squaregt &4l
NZo] B4 olde] & BAWe] A g 95 7127} HE 248 skt WA Agale] 2

HE Sdalo] YAT FEE e ole S ol8del WAL 43 FAFH 100% Ethanol
°k& o]g3le] 10ppm, 20ppm, 50ppm, 100ppm I3l 200ppme] FEE T oehS AMZS A%
stk AR Aol BEAY S ik EXske =2 9o 7ol 2 ¥k Internal
Standard(IS)E A&}, ogh23 H|s=3k E5A4S& YeRdl= Methanol, Iso—butanol I#]il
2—propyl—alcohol& ©]&3&te] B3 5 1 PeakE H|male] HE2 o7 YR FFEAS A3
ogh-22] Retention time?l 5.6%3 & zpo|7} YA oA AFEE Columnol] Zg3le] peake] &
E9 #ho] A E2QI Iso-butanols HFAR WFZFEERE AT A 22 53 2
O] Pt w27t 42 g2A A" SR odehs HEe 22

B4E %01?011‘/} 4 5 Lol peakd] areagts ol&ste] HIFAIS 2HJei=tl o] W Ethanol
peak«] area®] & zko] o}d Ethanol peak®] area %3} Iso—butanol peak®] areadte] Wl&=ZH4 7
FaE 23T

{

FE=0ppmE HEE YR EF

= T

Figure 64-1. Ethanol and Iso-butanol peak of standard solution.

HollA] Hol= peak®t #o] 10ppm(Blue), 20ppm(Red), 50ppm(Green), 100ppm(Pink) ZL&]aL
200ppm(Brown)7}A] olgb&2o] w27} 78S 548U Hole peak’l EolAle AS ERISHA
o}, T3 9589 peaks 20ppmeS TEE "*0%— WEEFE4 Iso—butanol-‘l] peak?ld] ®f peak
7} column®] EE¥ AEE IS W v H 2 areait- S W= AS FRISATE Lojxl EtOHS
Areaftg Iso—butanol®] aread] FHOE im & TS o838ty HHFAE AN I Y E=
olgfje} o] LERRTE.
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Standard curve
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Figure 65-1. Standard curve

5 T FEE HES g g
099019) R squaredt& o] A1} 9,15— s 98 - o

@ E 229 AE3IA(LOD) ¥ AFIA(LOQ)

O]

g O
sttt AR S QleR ARt o %‘E HE AN whE A9
10ppm F=9 ¢3g &HS o]gste] F S¥hES WsiQlrt. HFNS Adste AAAMAH 2
2 A& EtOH peak? areafts Iso—butanol peak? areazrl® o] ratios ATt I ratio?
EFEAE 78 F v R A 7187 #Ba)o 2 vro] FoITh AR 71e71E oA
HEg HFAL 1AM 9] agh] 0.04345 Hett), sukEste] dojxl A3 gh2 o3 2ttt

= [e]

= =
& lefos WHARS MEoR GE B REBAE o185 B8 AT Samats o8
H =
ﬁ

n&ﬂl
}o 2 uol'

Table 54-1. Peak area of standard solution (10
ppm of EtOH and Iso—butanol)

1 2 3 4 5
EtOH 13 E‘J'DE 0.24994| 027893 02717 027306
Iso-butanal iz, {!II.'.I?T-"B 1.0726| 1.08385 1.29113| 134286

Ratio | 0.28837| 0.23302] 025733| 021043) 020334

o] A& WS uwkel LODe}F LO ;Ef
Ax}/Slope x 102 LOQ(AZESHA) =4 -
9] s} 741’&443 o B GC BAWel LOD s

A28kt T2/ Slope x 3.3 LOD(AESHA), 5=

m&
B
i
ne
tlo

0QE 7= W 1 & 247 2.67ppm E
AE dEre] FA FE7F 2.67ppmolet=
A7

At oleed] i of-E AdE = 9l } 8.09ppmolE= AL ofwlateitt.
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® B4 Recovery(3-€) ¥ Precision(F24) ¢l
S|

R = % Splkmg test& HROR gttt v2E ¢ Ue kS 2N(10ppm,
50ppm I2]al 100ppm)S FAV|HOEH 1 AT Aol noHor Yol F HEFHow I
AES A stal GCEA sl HFHo R e peakst dlddlE peak®] g Bluldte] 3l¢-&3
A s Alksloltt. ol 3 B EAHS AA AEo] L3S W 2 ol AsiE WA,
JFHAE aread] o] AoA= AE #HoE RISl ol FollA H= nviek o] 10ppmé] gt

L gAME MZo| 3¥H SpikingdfFUL Y& aread] 7S H|gFo R 2 &3] dEhe FEE Ll
Hoks w 72 9.44, 877, 9.01 ppm?J e dE 5 Aok °4°17<‘ el WS ko] 100 3}

H Gt 3ggo] dojA|H ol A gho] HE| 10ppm«l el 90.72%<] 237 yskot, nt
ZHAE S0ppm FE9] oehE G AEol| a9 o2 SpikingdlFRAL 3WHE - Ay e Zpz}
4190 42.56 42.73ppmOo. 2 et webs 3 ﬁ?% Z AZAL 50ppme] AL 84.79% 0.2
ettt 100ppms =] oehe 89S Splkmgﬁﬂ Bg-oME 85.59%9] AES YERTE Ed
2 AP o g JIEde BoRE I4EY EFUAE HYoE U F 1008 ¥ #oeE U

Rt 2 AEHdME 10ppme] 7%= 3.76%, soppmA Aeo= 1.03% 182 100ppme] A%
e L.73%E Yetuith. A2 s o AT 84.79~85.59%, AL 1.03~3.76%=
el Validation EFEZAARNNAE 71520 80~120%(HE ), 20%IH(HZA) o] Eo] Rage] 4l
e AVt gl AoZ YT

Table 55—1. Recovery and Precision

Recouery EtOH Iso-butanol | con{ppm) | Spike{ppm} | recovery(%) | Recovery average(%) | Precision{%)
2.74663 | 6.53085 9.44 10 94,39
Original
9 2.53542 64789 877 10 87.66 90.72 376
10 ppm
2.53807 6.31669 9.01 10 90.11
11.70272 | 6.35897 41.90 50 83.80
Original
9 11.74253 | 6.32036 42.56 50 85.11 84.79 1.03
50 ppm
11.79305 63215 4273 S50 8547
247173 6.65028 85.39 100 8539
Original
9 2475678 | 652553 87.16 100 B7.16 85.59 1.73
1Mo ppm | | S Ny e T
2466628 | 672744 84.23 100 8423
o
w I"
1
-t —
e
1
-
L} - —— = =
¥ e il

i I ] L]

Figure 66—1. Peak area of spiked sample (10, 50, 100ppm of EtOH and 20ppm of

iso—butanol)
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@ T GCEAYS o8¢ AT FS €22 BY 23

F@lto e E AL wdY nladw A F

of oeo] o] A=A LotE7] ffste] ¢

oM FHE S AR FEste] dds Idein. A& (F)Chemlandolld] Al&g 28 AQ
s (12%)0]91e ™, 1t Facial Cream, 2: Multi Cream, 3: Revital Antiaging cream, 4: Carrot
Cream, 5: Carrot ANFLA cream, 6: Carrot SEL cream, 7: Mushroom cream, 8 Mushroom
ANFLA cream, 9: Mushroom SEL cream, 10: Pine needle cream, 11: Pine needle ANFLA

cream, 12: Pine needle SEL cream [ANFLA:
o2 GC 45 9Pt

H a1

—_—a =

gkl &g, SEL: gl a4 AT &

| @Vﬁ;—‘lﬂ:&f’ﬂs—l‘;'-r., ) .
H M = et /
:// o /
Facial Cream (Sample 1) Nl cream (Sample 2)
/ﬁ/ﬂbﬂtfrﬁ o ,i:“::-':
” B "-“fﬁ;’;‘.”f—:"-—-—
_.«;,4“-«—«4{/ /Mr}::’/f -M
. P :‘;—_4‘:— ==

Mushroom cream (Sample 7)

.
" /
o——

o ] s

Mushroom SEL cream (Sample 9)

Pine needle cream (Sample 10)
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Pine needle ANFLA cream (Sample 11) Pine needle SEL cream (Sample 12)

Figure 67—1. The results of Ethanol qualification by Gas Chromatography

& Ao AESIAPE 2.67ppmolehs Ae HlE o R AiE Heke w) S4RUME Areas UEh
© oJ# peak®= WHHA Fgtrt. wEbA AR ASode dEEe] o)A ¥ Aew ARE
Aefakldt.

3% U=] GCE o$% 5%, B4 228 o8 B4R =Y H9Fe) 9=

r-1u:
1%

D GC Setting
AFE3EE GCE AgilentAe] HP6890 modelolw 7]7] A& Z@]al FID Detectord] A& 1, 2zd%
o} FLsHA Rkt

) Sample FAE] =71 ¥

Sample?] ZAElE v 2ol st A Ruy npxgdl S F 0.5g8 FHste F
=& 87 DMSO(Dimethyl sulfoxide) 10mL%} 4=t} 1A7F 52t 2000rpmol|A] Stirringste] A&
< FZ3kL Centrifuges ©]-8-38te] 1200rpmol|x] 103 S AilEe] g & A5dqE FHsIolt). ol
Filter syringe(0.45um filter)& AR8-3te] FFH9s 3 H A 3, 2 §98 £4T SampleZ

o] &3kt

€ 23

@ Standard curve ZHJ 2 R squarezk &¢I

AES] 4 o]dd & FARe] A ERIS fEl 72Tt He A4S 8T WA e #)
e At AT FEE Y e 89 ol&ste] ST 43 SFF¢F 100% EthanolA|
okS 0|83}l 10ppm, 20ppm, 50ppm, 100ppm Ll 200ppme] FEE Y& dErs AMZS A%
stch. AF Ade] A AFE SEiH BAete 22 9o 7lee] # Wk Internal
StandardIS)E AEstct. &3 Hls=gk 54& YER= Methanol, Iso—butanol I12]al
2—propyl—alcohol& ©o]&3te] 243k ¥ 1 PeakE Hlulsle] HFH o2 YR FFEES A3t
ogh-&2] Retention timeQ] 5.6%3 & Zo|7} YK gFomwr ALE-E Columnol| &Esle] peaks] &
=9 Fo] AL EZ9] Iso—butanold HZEZ)Q YR FFEA2 ARSIt AdAe] z2Hde thea 2
| At w27t 44 27 289 TR dehg dME 22 F=(Q0ppm)E YES WHES
s Yottt &4 §F Yokl peak® areaft& ol&3t] HFNS 28Il o] W Ethanol

peak?] area?] 2J&gko] ol Ethanol peak® area #t¥ Iso—butanol peak®] areadte] H|&=H HIF

-1>

(e}
>
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Figure 68—1, Ethanol and Iso—butanol peak of standard solution,

QoA Hol= peaket o] 10ppm(Blue), 20ppm(Red), 50ppm(Green), 100ppm(Pink) Z1gJar
200pprm(Brown)7HA] ek&e] sk F71E S AR Hol pealch obAE A& 2SI
oh E=3E 9589 peakt 20ppme HEE ¥olF WHETEZ, Iso-butanol®] peakQld] w peak
7} columne] 5 AEE 7HIAS o 1] W 2L areazbS U= AS Folsgu) 2ojd EtOHY]
Areazt-& Iso—butanol®] aread] FOE Uir & 1 g o]&sle] AFAHS ZAey I J=Ez =
ofgjel o] YEhuitt.
T i sEE Y= dEE &
2 ]

0.9901%42] R squaredk

@ E E49e] A&3HA(LOD) 2 AFIHA(LOQ) Tl

Standard curve

12
y = 0.053x - 0.6417

10
R’ = 0.9348

o S0 100 150 200 250

Figure 69-1, Ethanol and Iso—butanol Standard curve
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RS A 1A aghdl 0.053S Eehtt SubEate] olXl A3} gre vt okt

Table 56—1. Peak area of standard solution (10ppm of EtOH and Iso—butanol)

1 2 3 4 5
EtOH 0.505 0.588 0.384 0.579 0.665
Iso—butanol 5.764 5.417 6.381 5.776 6.012
Ratio 0.087613 0.108547 0.06017866 0.100242 0.110612

o] A3zl WS wel LODSF LOQE AH&E3I3th. WA}/ Slope x 3.3 LOD(HESH), B+d
2}/Slope x 102 LOQCIHSANZAN A& IS F

sle] Eol ANAE vl B GC B4l LOD o LOQE TR W 1 gL
3.83ppmoldlch. o] e B BANNE Fo) 4F ¥ 4 = o9 Hx Bws} 126ppmolehs
A5t olgreel i SRS WU 5 e AHH BAo) WAL 383ppmelehs A s,

® #24H9] Recovery(3]5&) ¥ Precision(F2A) I
Ashd @ RS Spiking testE wiEoZ APt TEE I
50ppm 223 100ppm)S FH/|HOZHE AT AT pejHo R
AMES AHY skal GCEA s)
FAe ke ARsiglth olE BAMS A AZo| 2L3e u Ax} gho] AHE wi=x|,
G aread] gro] doAle A& Fow ISt ofefe] BolM He upel o] 10ppme] ofe
S gAL AMZo) 3H SpikingdhFAT U aread) S HEgdow Hesle] dEks L2 1k
ke o) zkzk 11,75, 11.24, 11,70 ppme] & & & 9ih. Qo o] BFS TFale] 100 &
A g SlgEo] dofA o= AR gro] HeHl 10ppme] Aol 115.63%2] AT Uttt
F7IAE S0ppm FEQ e NS MEo] meHo g SpikingsfFaL 3ukE & Ax) gre 7t

4730, 47.40, 49.60 ppmo.2 ettt webd HE 3548, = AL 50ppme] A9 96.09%
o2 yelsdth 100ppmEEY oghe {48 Spikingdles A$olre 91.86%2] AEAS ERITH
AR AEFe] FoF AEde HoR IrE] FFUAE WToE U § 1008 FT ;e
2 yehdd, &2 d3ReAe= 10ppme] A-ol= 2.41%, 50ppme] A5-ol= 2.55% 12]al 100ppm2]
BEolE 5.22%5 YeEHIGY. 82 Hoks w AL 91.86~115.63%, HEFL 2.41~522%
2 Yeh Validation FF2ARAE 71520 80~120%(HBHE), 20%0IUH(HLA) WSl S0 249
o] AFrede EAVE fle Ao et

2

}

Table 57—1. Method Validation %

@ FY GCRAEL ol8% TYAY HE) A= B4 B

FWIRORRE AL AT HFE AE Fol olRLe] FhEo] YA Yoy YIstol

o YR BAEe AR Aol RS AW ABL 6 Chemlandold ATH FFE
T

a9 AR P (13F)01900m, Ik Cream, 20 4k E FEw 334 BRER] FE=, 4

X wE o
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Figure 70—-1. Peak area of spiked sample
(10, 50, 100ppm of EtOH and 20ppm of Iso—butanol)
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