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SUMMARY )

| Code number D-02

o Purpose
In this study we have utilized fallen fruits to develop an
“ingredient/component that makes one beautiful when eaten or applied.
By developing an inner beauty material and skin care product, we will
contribute to advancing health and immunologic function of the skin.
Furthermore we intend to contribute to boosting / reviving / contributing
/vitalizing the local economy by providing a source of income and jobs

Purpose& in the local area.
Contents | o Contents
- Materializing functional agents derived from fallen fruits and it's
commercialization as a inner beauty material
- Standardizing fuctional agents derived by fallen fruits
— Functionality and effectivity assessment of inner beauty material
derived by fallen fruits
- Commercialization of fallen fruit derived skin care products
o Materializing functional agents derived from fallen fruits and it’s
commercialization as a inner beauty material-development of waterjelly,
moisturizer, UV sunblock using stone cell and it’s assessment on the
human body has been finished
o Standardizing fuctional agents derived by fallen fruits — materialization of
Results stone cell related products and development of functionality assessment,
and application of green technology
o Functionality and effectivity assessment of inner beauty material derived
by fallen fruits — functionality assessment of the antioxidant potential,
lipid metabolism improving effect, immunoregulatory effect of stone cell
o Commercialization of fallen fruit derived skin care products -
development of waterjelly, moisturizer, UV sunblock using stone cell
o Commercialization of fallen fruit extract as a food material
o Optimization of the extraction conditions depending on the time and
varieties of the fallen fruits
o Lowering the cost of fallen fruit disposal and materializing it as a food
product using green technology
Expected . s .
Contribution o Developing and commercializing a new concept of edible make-up by
materializing fallen fruit
o Developing and commercializing atopy improving cream by materializing
fallen fruit
o Developing and commercializing skin health improving functional material
o Increase in income using fallen fruits as a high value biological product
Keywords Fallen pear Immur.le Inner beauty . Health- Skin health
regulation orientated food
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o WU} 22Ee o AuBA HIt

(1) 343} %=(DPPH Radical Scavenging)

- HiE CHY| Bi¥f==92| 2jC|2&2T1s 281 ST}
(24.5%/50.2%, EE==Z H|E}BIC)

= Higf== SN =
- ZF7| : Hi7AR 2| (M) 227
- HH 1,600kg > =F4 176kg
-=HE8H 76ko: 7F=2H400L
> FEM 240L(=5=% 60L)

- H{EIS==8 M= : 120TCOIA

1AIZHEEHE)

- Al =S=7|:4Brix=>8Brix(==)
30Brix7tx| 7i=

= 33| HYX| AHAF X|==
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DPPH radical scavenging(%)

2 F ZYd= &%

- HiE CHH| ofetE==92| E|ul= &2t 38l 57}
(77.6mg/224.8mg, Z==&! Chlorogenic acid)
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8
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Hd

o o] T, W] HFup

XE

2Pk

o &nivt 73t

of AYRAFHES) AgA| L)

E
Solu} Axze) B

il

I s, v
zz}on n X = YIS AmE Ax w) FE1k
SEI vt AL A a7t Holds .

[

Zak MM E, Arbuting ZF =
=
=

H

FEES A

P 2la

100ug/ml 250ug/ml 100ug/ml ~ 250ug/m

Niitaka/H;0 extract Niitaka/50%EtOH extract

120
120

3 00

E &0

-

% 80

#




% of control

(th HA =

% of control

7.
PBS

100ug/ml 250ug/ml

Pear peel/ HO extract

Phs 100 2sp (Ha/mi

100ug/ml

250ug/ml

Stone cells /H,0 extract

(ug/ml

120

lm I l
[ - S _
PES 100

¥ 58 8

50

PBS
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DMSO 100ug/ml 250ug/ml
150
100 - 3 b s
'g S0+
5
®|
Pbs 100 250
vh v AAE B dubdE 2 Ao] M {4
(D wf AAZe] IRbdE &4
(%)

g Wl AAME_1 | Wl HAIE_2 | v HAE_3 B H] 3L

& 5.9998 6.0400 - 6.0199

3|7 13.6141 13.5763 - 13.5952

Zoq 2.2491 2.2847 - 2.2669
Z A H 0.7157 0.6936 0.7151 0.7081
B3 E 77.4213 77.4054 - 77.4099
(2) v} HAxze] Aol dfF B4
e 3 T ZHAEA| PRl R 3| B aF 3 5A 2] o]/ f
(mg) P(mg) A(mg) (mg) (%)
A B 1018.85 0.11 116.30 1020.50 83.07
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AL

29 FAIATA mg) = [A 8] FAHFA (g) — (A & ] 7] + A eko] E 57 (g))] < 1000
ZEAHEAl(Q) S R I e s e € Alg ZAHFEAl(mg)
wj A A2 1 59.7203 58.6183 1102.0
) A A 3 2 59.5847 58.6490 935.7
e 1018.85

Sl A2 (mg) = [0.0014 < (0.1 HCI 2B ml— 3A 8ml) x Fx A2 A5 % 100]/100
; AaAa ¢ 6.25, F : 1.000

a(0.IN HCl 4¥®] mD b(E A1 mb AR @ FHmg)

=

A A 32 0.200 12.286 0.11

312 %F (mg) = [318F F A7) gk 3T 2] 74 (g) — @€ o 4718 F Al (g)] < 1000

S| & el k14 o) _E_o
Sigh F st =g ek ofmr)e BAg) 3] 2-2F(mg)
=7(g)
v A A E 58.7653 58.6490 116.30
° Aﬂ_;i_g] Z\JO]@%— @_%k %) _ 1018.85—0.11—116.30—54.69 %100 = 83.07

1020.50
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Figure. Effect of Pepper seed water extract on lipid accumulation in 3T3-L1 adipocyte.
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Figure. Effect of Pepper seed water extract on GLUT4 expression in 3T3-L1 adipocytes.
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Figure. Effect of Pepper seed water extract on the body weight in C57BL/6Jms Slc mouse.
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Figure. Effect of Curcuma longa L. extracts on the
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Figure. Effect of Pepper seed water extract on the fasting blood glucose, insulin
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Figure 1. Inhibitory effects of bamboo salt solution on scratching number of mice. Control group
(LTB4+distilled water), negative control (LTB,#+ONO-4057 antagonists of LTBs), normal salt
(LTB4+salinel%) and bamboo salt group LTBs+bamboo salt 1%). The scratching of the skin around
the ear and back was counted for lhour. Values are the means and S.E.M. for 6-7 animals.
Values with the same letters are not significantly different at P < 0.05(a>ab>b>c).

v
T -B
1€0 2oL qnLyfiou 2cLarcinnfd 200 2H0oLf gniksfioy 2CLS{cp!ua
10 | (03-48) —* o g (0342) P i
—o— [1BY e OMO-402)
T ono-toR\ 3 <00 |
130 160 BSWPOO 28 [ % BILbo0 eSi
100 i —A— JZV’ KesBsu; 28y sp 100 Begdeuy 29|t
3 .
[=} 300
80 Y]
2
e0 2 .
| 8 S00
' 0 93:
. o i
S0 3 {00 ’_ﬂ‘
| i ©
0
T T T T T T 0 T

10 50 30 10 20 0
tnnaltimn)
Figure 2. Inhibitory effect of bamboo salt solution on scratching number of mice. Control group
(LTB4+distilled water), negative control (LTB4#+ONO-4057 antagonists of LTBs), normal salt
(LTB4+salinel%) and bamboo salt group (LTBs+bamboo salt 1%). The scratching of the skin
around the ear and back was counted for lhour. Values are the means and S.E.M. for 6-7
animals. Values with the same letters are not significantly different at P < 0.05(a>ab>b>c).

_32_




¢ = MiBY
r— (@)@ 2 (01°AN
o {o° BSWPOO 29|¢
10° Begdsuyg 29|
Ip
¢
.

(0]

Figure 3. Serum total Interleukin-4, IFN- gamma and Skin IL-6 levels were measured by
an ELISA Control group (LTB4+distilled water), negative control (LTB++ONO-4057
antagonists of LTB,), reagent salt (LTB4+1% reagent salt) and bamboo salt group (LTBs+
1%bamboo salt). Values are the means and S.E.M. for 6-7 animals. Values with the same
letters are not significantly different at P < 0.05(a>ab>b>c).
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Figure 4. Serum total Interleukin-4, IFN- gamma and Skin IL-6 levels were measured by
an ELISA Control group (LTB4+distilled water), negative control (LTBs+ONO-4057
antagonists of LTB4), reagent salt (LTB++1% reagent salt) and bamboo salt group (LTBs+
1%bamboo salt). Values are the means and S.E.M. for 6-7 animals. . Values with the same
letters are not significantly different at P < 0.05(a>b>c>d).
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Figure. Schematic illustration of the possible approaches to interfere with melanogenesis pathway.
Tyr, tyrosinase M, melanosomes ROS, reactive oxygen species.
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o =T A SH W LA A2 vRe gt 4 4o
By A3 w9759 Down-regulation(fe AADAHE, #A A= Up-regulation
(AR eS zZe B4 TVl HEH.
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Mark Jacobs OH, LOLA!

Lilien Baby Oil Bath B

Pear Glacé
(body lotion)

VICTORIA'S SECRET

Pear Glacé
(Daily Body Wash)
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Pear Glaceé
(Hand & body cream)

Feeling Beautiful Pear

Freeman . .
Refining Facial Cleanser
PP Whitening Complex Face —
MDICLASS T
Spray s
e
Revitalizing Pear And S Sr vVes
evitalizing Pear 0 e
St. Ives & Y .
Body Wash =~
100 ERES
BIOPERTIX Pear N' Apple Scrub
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Greenscape

Cucumber, Apple & Rice
Bran Cleansing Facial Mask

CHAMOS ACACI

Apple Intensive Nutry Cream
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3 g FEd A8 Fol e FEF gdo] gFsA S e Ae® HuFH S
o}

O $9 Y40 Rols mMURE Z19d BA o] ARE AW Holgith olgelolst A
Aqel W) AAZ|W FZH v]Fo] 1 HE GE

2 %ol AMgsta, v, At wA-RE, of

T
=

2
12
rlr
£

O e A djyFEed &3t J4E AR SEAR, ofzylUxe = AR, dE
Ho] dikAolH, Hje] FRole fElveiet dEo] AR Wy Fdm) (Pyrus
pyrifolia Nakai)e} F=ro] H4HAQl EwWg F<u] (Pyrusussuriensis Maxim) 1|3l 9
2 ofAJolrp U4k A eku) (Pyrus communis Linn) 5©] Att.

O ¥ie 857 88%° &S THat
10-13%2 5ol we} zol7l @
Glucose, Sorbitol <=o]tt. ©+& 3
de 0% dade dolnh Aoldfel FFE 100 g 12 g A= HAR FAME
stefo] =o Wo T TholojES AU GIFS A AARNLS H= Aoz




ATk A &9 F2 2xthAAE 9] U E dER ZYdEe 343, g9 YA B
sk AElEA E3E Hol= Ao B o 53] mjdA EEd ZEdHES W
743, 3 2 e FAH, F FY2HE 9 A4 AE A, F5F, A4S A9
A 5 GAEY S JAa L FAstEA o] S5 Ao FE HaEo] Q)
- YIFAPE (100g Z/21an)
AU R et 2f A %R g R g =
ofj 4 %] Keal| 41 | ZAoldg | g | 07 Ltojopdl | omg | 01
> B g | 884 |(+=84dA0HER| g 01 H| EFBIC mg 4
EH g | 03 |=8840ldw7| g | 06 d & mg | 2
X = g 0.1 H|E}TIA(RE) | RE - 2l mg T
3 B g 03 |H|EIDIAGEl=)| pg - A mg 0.2
N H|EFDIA
BaslE g | 109 | guihmyy |w | - | UEB | e | 3
Al Gl Abshat g H|E}QIB1 mg | 0.02 4 B mg | 171
H7| %, 17 H|E}QIB2 mg | 001 - -
¥ EM: s=ETEH
O = w 71 AFY =AA-
HZ FU 28R A55F 4T wEY AR 2E5HAE 95t FAF L Qi Fo
2H7F A S7FsE QA ole FAF A FdE E IS vH I 8t AEF
o2 Z7}3tx Jh(Kim and Klieber, 1997; Peter et al., 2004) 28V =W HAF o 7M&
E8 10%9 % P XA B3 ml$ e o7 EJ] e 579 ol Mo] gla 4F
n| 7} BE35he] = E71o] ShAO FwE] o)
O =Y W) 7FEEe 20109 & A 307,820 F JFEFo] 8,037ELE ol= AF O
H 2.6% $FO2 7+F 14.8%, A3 6.1% 5 B FEo] vl He FFo|th

(MIFAFF, 201D,
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¥2. 8] &4 AujHE A

=5 $.|= If'IFI.I N

T B Al 3 g3 | g3 | & A | 7] E} H A
201l 12614 400 338 197 1,032 15,081
: (836} (6.0 (2.2) (1.3) (6.8 (IO
o010 13,036 055 334 1497 1G58 16,230

(B3 6.1 [2.1) (1.2) (10.4) (1000
ke 332 B.7 0.0 0.0 86 71

ool dd HuRy g HY w54 dedy

e BAE, <HANT >

O FU &HIAEL ) ] 974%F AT £Hsha Qom, AT kvl el wrhs 2
o PWoRE AuAEY Yuol R tFH JhEEel ke st W

38 7t 9s BY dFo] 31818 R M B FiES AX
stal QA dEl, 22 o2 gFEEY JhFo]l 2 FE57F AAS A o (KOSIS, 2010)

3. 0d] Aod AujEA 2 gk #@8(2008)
_ _ 9 ha, =
T AdEg | B8 | g | 13 | %5 | gA | 248 | AE

HujH A 4] 47 17 154 it 223 1027 | 3343
A | 1052 o33 177 Im793 | 1,036 | 4570 | 22541 | 23,0656

§d

(A= 2% | 39 | A% | A9 | 25 | 2w | 4x=

oA | 264 43 2,798 Thl) 4622 | 2432 | 1515 22

A | 759 | 21,600 | 838460 | 19080 | 127188 | 55511 | 35536 | 633

Al g EA Y
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4, FAA AlTE AuHY % ANFAASF 7F)

Lhs): ha, kg, &

FAkA Al A dif A 4 HL-L.% .'- o 4 £l
FE 2,356 2,994 70540
HetA 1,161 3,580 11,572
ab A A] 073 3119 73468
£ 5 4] R0 2491 20627
apihA] 02 3.324 158013
A4 117 2.353 16,2649
W Elf &) 512 2050 15,149
U 149 2558 12833
ek Al T 2 (355 9,670
af hr 277 3472 Q618
H 7] 201 3873 7,784
HHA 374 1,973 7378
I~.I-i'F2 ARy, <2008 AT IJII AL, ‘.*!' Al Bstabsal @ 2008
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- IFL 400 T 500g0. 2 A FTHFo| &3
< ¥ Aot Fy= FAMol HJ L
o7 XA x7} 1401 FHo] FAstaL A
o} 3Fo] B g=7 14.1° Bx2 =0
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A2 PJAdo] ZAE FFFo] 3,700kg/10aH ==
Aol EFolg AL AAHL 1209 A=
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717k 104 sh=olm 22 700gH £l o] o
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2, 2A, B4 3%, 48, % WE S

a5 oe F
= U Hl A6 HE A< 80.3%:—; A et= S uberE o

TozE= Al
<ol =, 1 T"ﬂ/ﬂ Aa FFL2

#oh= FEFFOIHKOSTAT, 201D.

Fl

A =7
%IH JJMH%ét AZAFAR Anlgdo] HAstHA 7]E B4R Hoe =
o] 3tfH F2Fo 57} Aty Adthlee et al, 2008). FEE FAF JtFUGLS B
W Fa BF dE 5 AAL87 AA AAF MEFEY 77.9%S A s Qo &8
Fol e F27F 67.4%S A3k JYTHKOSIS, 2010). F2~9F #Hste] U Ald 2 =
T F2odA F EEdE ¥ 9 F FgRxolt ko] Eua RiuFEda(lee et al,
201D), Atk F2 AxA LAFRTG AH2A4dS T A9 F ZYdE gdFo =0 A2
1= (Lee et al, 2012). ¢} #A-sto] v F=22F 130~140C o] 24 2~-3A12F €A
g8 ¥ A T TYdE, F FeEREoE ¥ s @40 3t Ra HYYL
(Hwang et al., 2006), vl 22 A A EEF29 HAHF2 w59 Z2A] EA 3
o}A zpol7F itk B 1= A HChoi et al.,1995).
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o AHAAHS FgAZItkBarbanti et al., 1994). 18y & %9 I AxALE VMEE
o] & m, Al JUAMHE Fo] IS nFhLenart, 1996). FAF Ax JFEI} AH}
Az ol QoA #AFHA F H 8t A5 A2 9 dAx2AT 9FS e Ao
2 YepytthLee and Yoon, 2003). HEJF A Ao A ARz o3 A A9
A, xZ 7 =FAQd VEr 5o sttt R E R (Choi et al., 2008), 71 A
A Ax AAYAN AEAEZF 7P wE dx s B 7P 23 dAY
oz BRuETHYoun and Hong, 1999). o]} Zo] therdt A Fo Axxd A+7}
o] FAA L YAV vje} AHT JHF AL AFE vHE AABolth

O Adz7RYe 95 FAHES A0Ae] F8d BEE ¥, dd, Ad, 235t WA
fr5, #duists A= Heldd AAAG o Aol Ao 1990d =HH FHH vI&
FTAHoE F43 wASt Jde FAFE F 4H FHo|tHLim et al, 2006). 53] wj<
A FiEdEo]l B, 21 AYLE Bt wZe @A g4 FAEO0FE Fof R AHA
Z MAHoletes SHAA AdEzZAY 7HEF o] Ag3 Aotk (Son, 2007).

O Adzz31 A 7hgF2 AF AAGAANA 229 &4 wat dAstel AdHe F7]
= W2, G472 2ol Pz ANE FefY Hdo vls

Aol A3 "BoxE ©@Ho] ArtHAgar et al, 1997, Gorney, 1997, Park and Jung,
2002; Sapers and Miller, 1992). ool AlMdz=Ztad e FA[FAE 3 & A7 38
Ha Jded, A HArE AHE 1% ascorbic acid &9 HA AP RS w 2ol
A H Ak 3tH 2 (Hwang et al., 2007), &53t=AQ1 dextrin &A1) 74214 ZE A 7}
I EE AAzZEY ZW A &3rF otz B EtHChoe et al., 2001). =3
Adzzae] 2 A A Aol TSt N-acetyl cysteined} calcium propionate®] *
A &37 Sttt B a(Park et al, 2010) HE 5 AMzxZuje] Z2wal e st
< AU AYHD oy, FFE AAdzZu e B AdFE vug Aol

3% 619 ddio A AFoZA I AxHel & HF
¢ ES oS FRELASIA L ok HTos 4 B3t AL
&o A AAge] wst, a8y A7 g #Ae F

7tz st HEZZAES star o, At WHEe] wutso] AdFe] ALKH 0w FEH

O nFsE %e AY ZelndF 50| ot 24 RN WE FEsin
glow oAl o o4 SERFE Wad 4% AAaE % Al ohlg e 3¢ Ao
2 A2 B VESHL ATk oA ASH FAlsh wuFo] Agigel WA L
el BE O9T A9 dFse e A%H 1§FEE AG 2530, 1o
ge wel 2R AR, E B AN F An dste] A BAe $ 7

A & g UE Aotk
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doe = g &£AE ASFE SRE ATH Aotk E @A jrel
W bEES Fee MBEOE O sude] 8T8 FFAATA Ras Agolr o
Boll, o]F FHAA F/AT I W) AFEY AL 2o dFE ATF FHA
A3t FA AG Ade] Aol A1AF = Ug AOE ARHT

O tgol B FA 871 F94He dAFE AFESta e Hhdd AALe A$ole F
Azl wie) FaAgE v A FEste] AN AAsE G FH THes,
A=A A=tde] AL, FEEER B RN E 5 AFHT
L HGHAZFHFCOE AHEeHA Feo2H s F8A
I AYALe] UM E Eoled rlostaat g

P‘l',
rr
el
2 o
o
1)
2
g
ol
2
T
N

tIg 3 LSS 0|SE HEE2| MSHE

4 —————————,
et bt « ERI|B(HACCPEIT) & - XKBT FHINL XY
- ZHEESIE S8 HIES YIEAABNF)Y CIXIO1 @ OIS

' ' J=HE TrSES oY P 2

(XS BHASHEAR | yo

DEIPEX] AZXISY EiNE S AL Y A5

O oA "dapd g depd APAAEZAA cascade &4 ¥Hgo o8 e 2
ghde dabd Az @Ak F(melanosome)ol A FAHH, Wl Fo] = A<
deldS FAste a3 EolFd E4ES /st ALk o] E4AE T M &
Hz AS=Z  tyrosiase, TRP-13} dopachrome tautomerase(DCT) -s©°] Ut} ©o]&
tyrosinase= melanogenesis®] =2 GA ] 27| whSo Z83t= BAEA, tyrosines
3,4-dihydroxyphenylalanin(DOPA)®2 A 3}&}+= tyrosine hydroxylase &A43 DOPAE
DOPAquinone®.2 4F3}sli= DOPA oxidase A4S =EF 7K 9tk TRP1
5,6-dihydroxyindole-2-carboxyli acid(DHICA)E- indole-5,6-quinone-2carboxylic acidZ 43}
st a4l DCTe Z7]9 TRP2E2 EHHY &4 EA dopachromes DHICAZ o] A3}
st Eaoith Wepde &, 9] eumelanindt A, =#49] pheomelanino] it} 53]
tyrosinase= ©]E F71A EFY e melanin /gl a3k, TRP1# DCTE eumelanin
Aol O o] #AstE A2 A AU

o\ 1S r
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Melanin Synthesis
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17 Dopaquinone

Leucodopachrome
el —— | ¥ Cysteinyl dopa
Dopachrome DHI
l Tyrosiase
realated
DHICA protein 1
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H2E A MEL

®152-768 H2A| P2 CIXIZ2 2728 SHUITELY] 9135 MBH02-869-8188 12)02-868-4610 BIEEZE

A oA 0H4 H A

oo o2 Fegszayel NUXSEME | 412-81-29873
C[F 2 [Saigds UFA LoH ojgEY 87| B X ol 7] &
EEFL 2014. 9. 12.
EEE 14-09-F11018 NEd g3 FEEY
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g 5 a o o 3
e (mg/kg) =2HE
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<EH> AMHHE 1 &5 HTHE 1&-CE2-PO0zE
- AR AE & 2 H=Z [|Em W OH 8 AE E- H|Z
{mayka) | dmaskgl {ma/kgl | imgfkg)
1 |Ac=mamipric - WIS 43 |Cymoxanil - A LRGE]
2 |Acrinathrin e TREWIR 50 |Cypermathein - ERENE
3 |Alachlor - HE IR 51 |Cyproconazole - zEEwE
4 |Aldicarh = R 52 |Cyprodinil - Tamy
5 |Aldim - R 53 |ooT = R ]
§ |Amisulbrom = ki 4  |Celmmsthrin 7 remwE
7 |Anilofos - RN 55 |Diazinon z TRENE
8 |Aginphas-methyl - HRENIE 56 | Dichlofluanid - TR
5 Azowystrobin - HEEAE 57 |Dichlorsyos - DDVE - RN
10 |Bendigcarb = HeEwE 33 |Diclofop-methyl - zemATE
11 |Benomyl - mewE 39 |Diclorsn - rEmwE
12 |Benthigvalicarb-sopropy ; UREATE 60 |Dicofol - TREATE
13 |Benzoximate - HEEAE B1 |Dieidrin - e kL]
4 |BHClabrd) . R 43  |Diethofencarb - LR
15 |Bifenox - AR 52 |Cifenoconazols - TR
16 |Bifenthrin - HEEAE 63 |Dfubenzuron - aREwE
17 |Bitertancd - owEAE 52 |Dimepipsrate - ES Lk o
15 |Boscalid - e 65  |Dimethenamid - TEgmyTE
19 |Bromobutide - LY R 66 |Dimethoate - aeEwE
20 |Bromopropylate - HREE 57 |Dimethomorph - TREATE
21 |Buprofezin - 0.0e 83 |Dimethyivinphes - | zemama
22 |Butachlor - RIS 59  |Diniconazaole - N LREE]
23 |Cadusafos - LEWE 70 |Diphenamid - REE
24 |Captan - AT 71 |Dighenylamine - zREFE
25 |Carbaryl - NAC . LB o 72 |Ciculfoton - e,
26 |Carbendazim = TR 73 |Dathiopyr = P —
27 |Carbofuran 3 seERnE 74 |Diuron - zeEYTE
28 |Carbophenothion - HREE 75 |Edifenphos - zauwTE
28 |Shinomethionat - HREE 76 |Endosulfaniabsulfae) - TRETE
30 |Chiomnranifiprole . HEEATE 77 |Endrin - EY LR o
31 |Chiordans - UREAE 78 |E=N - 1.030
82 |Chborfenapyr - HNEIE 79 |Esprocarb - LEmyE
33 |Chiorferninphos - RIS 20 |Ethabowam - A LRGE]
34 [Chiorfluazuron S kil 31  |Ethalfluralin - cRuwE
35 |[Chiorobenziate . HFEPIE 32 |Eshiofencarb - 2B
36 |Chiorothaloni = mgEEE 33 |Ehion _ e,
37 |Chlopropham - e 24 |Ethofenprox - LREE
38 |Chiommrifos s T &5 |Ethoprophos - TREATE
39 |Chlompyritos-miethyl - R 36 |Etoxazole - Y
40 [Chromafenocide ’ TeEwIE 37 |Ewidiazole g TREwTE
41 |Clofentazine - HAEE 38 |Ewimfos - zREWR
47 |Clothianidin - HaEE 35 |Fenamidons - TREATE
42 |Cyazofamid e T LR 30 |Fenamiphos - TR
21 |Cyfierfanamid . HNEIE 91 |Fenarimal = R A
45 |Cyfluthein - HREWIE 32 |Fenazaguin - EREAE
36 |Cyhalofop-bunyd - agEEE 93  |Fenbusonazole - zREwE
47 |Cyhalothrin . aREwE 94 |Fenitothion - MEP - TenwTE
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T HE 14-08-PO330

Eo A HE S = 1t il VoE R = = =
img/kgl imigfkg)
35 |Fencbucarb HwETE 143 |Metalzxy TRnYTE
96 _|Fenathiocarb e 144 |Metamifop reEE
97 |Fenoxanil awEwE 145 |Metconazols zamETa
98 |Fenpropathrin HREWEE 146 |Methabenzthiazuron TREETE
99 |Fenpyrowimats HWE A 147 |Methidathion EmWTE
100 [Fenthicn - MPP L LR B 143 |Methiocark TRnATE
101 |Fervalerate e LR T 143 | Methomyl P
102 |Ferimzone amEwE 150 |Methouychlor TEmATE
103 |Fipronil AR 151 |Methowyfenozide rRmE
104 |Fluzcrypyrim HSENIE 152 | Pentachloropheny TEmE
105 |Flubendiamide TNETIE 153 |Metobromuron TREYTR
106 |Flucythrinate HWEE 154 |Metalachlcr TRnATE
107 |Fludioxonil aaETE 155 |Metalearb cemATE
108 |Flufenoaurcn R 156 |Metribuzin sEmTE
109 [Flumicxazine AWENIE 157 |Mevinphos TEEwTE
1310 |Flucpicolide HREAE 153 |Molinate agEwE
111 |Fluguinconazobs HWBAT 159 |Myclobuzanil ZgmETE
12 |Flusilazote amEEE 160 |Mapropamide TREYTR
113 |Fheolanil aREwTE 161 |Movaluron remwE
114 |Folpet MW 162 |Muarimo! cRETE
115 |Forchlorfenuron HRENE 163 | COfuraca TREE
116 |Fosthiazate ONETIE 164 | Chadiazon TREyTE
117 |Frhalida HEEWIE 165 | Crammy TREY
115 |Furathioearh HHEAE 166 |Cneaziclomefone L EEr]
129 |Haifenprox aRETE 167 |Csyfluoefen T
120 |Heptzchior ] 162 |Paclobutrazo LEmwTE
21 |Hemaconazols HWEATID 163 |Parathion = R
122 |Hewaflumuron EWIR 170 |Parathion-methyl L
123 |Hexythm@mzox HEEWIE 171 |Penconazole TEENTE
24 |Tmazslil B 172 |Pencycuron BT
125 |Imibenconazols HEEwE 173 |Pendimethafin TRmTE
126 |Imidacloprid HREEE 174 |Pertachlorsaniine EEETH
127 |Indanofan HWEwE 175 |Pentoxazone LEmETE
128 (indowacark EREWIE 176 |Permeathrin ERENTE
129 |lprobenfos HRENE 177 |Phenthoate : PAR zEEwE
120 |lprediona aRETE 172 |Phorate TEEwTR
131 |Iprowalicark HNEAE 173 |Phosslons L]
132 |afenphos RERTE 180 |Phosphamidon TEETE
133 |Isoprocart : MIPC TREWIE 131 |Piperophas P——
134 |Isoprathiolane HREwsIE 182 |Pirmicark TamwE
135 |Kresoxim-methyl HWEAIE 133 |Pimiphos-ethyl TREYE
136 |Luferuron HwEwE 124 |Pinmiphas-methyl L
137 |Malathion T L] 135 |Probenazole EEETE
138 |Mandipropamid RETE 136 |Prochiarss gmyTD
139 |Wecarbam HREWIE 137 |Procyméidone ERETE
140 |Mefenacst HREIE 188 |Profenofas apE¥E
121 |Mepanipyrim uRETE 123 |Prometnyn TeEyTE
142 |Meproni YRR 190 F'n:paniE TRmATH

_60_




SEss |4-00-FUO30

ol HE R 7 2 @ 2t i O F- o E R R 7l E I
imgkeg) | imigdkgl {matkgl | imgika)

191 |Propiconazole 5 TEEANE 220 |1efushrin . sgREnE
132 |Propowur 2 TREAE 221 |Terbutos ¥ EEmEE
193 |Prothiofos = aRENE 222 |Terbuthytazine - sEnAnE
184 [pyraclotos - FWEANE 223 |Terbutryn - ERENTE
195 [Pyraclostrobin - THEANE 724 |Tetraconazole - L LESE
196 |Pyrszophes = aenang 235 |Tewradifon - L
197 |Pyribenzoxim - TWEAE 226 |Thizbendazole z TEmwE
198 |Pyributicarb : ELEELES 227 [Thiscloprid - TREATE
199 |Pyridsben - wEm 228 [Thismethowam ! TREwE
200 |Pyridalyl = ZEEAnE 229 (Thizzomyr £ R
201 |Pyridaphenthion - ETEE LT 230 |Thifluzamide - eEYTR
202 |Pyrimethanil - TeEAE 231 |Thiobencark - zgEE
203 |Pyrirmidifen - a¥EAng 232 |Thiodicarb - T
205 |Pyriminobac-methyl - agmEnz 233 [Thiophanate-methyl zanwTY
20¢ |Pyriminobac-msthylE) - TREAIE 234 |Tiadmil - LR
206 |Pyriprowyfen = L LELES 235 [Toldofos-methyl 3 cwmwTE
207 [Pyroguilon - seEmE 236 |Tolyiuanid - sEmIT
208 |Cuinocamine - TWEAE 237 |Tralomethrin : TEEAE
209 |Silsfucten > TRENTE 238 |Triadimefon - TREWTE
250 [Simazine - aeEAE 239 |Triadimemol s TREATE
211 |Simeconazoie - a¥EAE 240 |Triazophos - T
- EREEnE 241 |Tricyciszole - EREYTE
213 |Spirndiclofen = TREAE 242 |Trflowystrobin - F——
234 |Spiromesiten - ELE e 243 |Triflumizole - TRENTE
215 [Tebuconazole - agEanE 244 | Triflurmunon = R ]
216 |Tebufenozide - ELEE R 245 |Trifluraltin - TRnATE
217 |Tebufenpyrad = e 246 |Uniconazole 3 TR
258 |Tebupirimifos - R 247 |vinclozalin X Lk ]
219 |Teflubenzuron - TAEAE 243 | Zoamide - FR—

4. I RAZ olUFEAANE =5 N
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Ingredients(%) A B ¢ b B
No.22 No.24 No.26 No.28 No.30
water 86.63 86.53 86.23 85.73 85.23
JixE2Y 0.10 0.20 0.50 1.00 1.50
PSRl 9.00 9.00 9.00 9.00 9.00
L2t 4.00 4.00 4.00 4.00 4.00
AL 0.10 0.10 0.10 0.10 0.10
H]Etql C 0.15 0.15 0.15 0.15 0.15
FTAAANUGE & 0.01 0.01 0.01 0.01 0.01
AHH]| QAo & 0.01 0.01 0.01 0.01 0.01
Mixed extract 100.00 100.00 100.00 100.00 100.00
@ I3 FE2E 5 gAY L AAF AL
O 947 FE2E 559 F4 54
e pH, Brix ¥ A% =4
- 9% FE2E $89 pH AL AEE 20mLe A7 100mL AzEehs=e] ¥a pH
meter(420A, Thermo Orion, Beverly, MA, USA)E ©|&3}o 33 W& =4 & HAFgS A
kst YERQLAL, Brixs Y=AI(PAL- o Brix 0~85%, Atago, Tokyo, Japan)E ©]-&3}e] 3

L
e =

3 HtE 24 § FAAE YER AT 282 Color meter(JC 801, Color Techno
System Corporation, Tokyo, Japan)& ©o]&3te ZSAHsIATH WA 71719 SA A EEA
TH(X=94.30, Y=96.11, Z=114.55)= AXA|sl] HA} AT AEE HF celld ¥ S8 &
L(4 =, Lightness), a(8 4} =, redness) 2 b(ZA =, yellowness)#k o2 UERY AT

-9 222 guo F2 AL A5 AA £ sE0 23 S8 Brix 10-13, e
Brix 16.0~17.0 A}e], PH 3.0~3.5 AlelZ A E o 7=, 27], o4,
5 Az Do) Bio] eAAG W) WA VU AR 79F 5 FuE
A7kl B WorE AN
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Ingredients(%) a2 w7l = A g At 714
A B C D E F
water 81.51 86.64 85.57 82.99 80.74 84.94
B 0.2 0.20 0.20 0.20 0.20 0.2
LI 7.15 8.60 6.43 5.82 10.50 8.9
NI 3.40 3.8 5.15 1.25 4.04 4.02
B ME} 1.07
(*Fh 0.70
A = = ol @3 7.5 @) 050 e 1.05 . o6 @wsh 323 @ 0.60
SF @axw)  0.07 @iw  0.13  eww 004 @ww  0.17  wmw 012 elew 0.14
S A 0.09 0.97 0.97
AL 0.08 0.07 0.29 0.08 0.09 0.13
dlefgl C 0.08 0.07 0.17 0.08 0.09 0.09
FAAMNUE & 0.01 0.01 0.03 0.01 0.01 0.01
AH|B] QAo E 0.01 0.01 0.01 0.01
Mixed extract 100.00 100.00 100.00 100.00 100.00 100.00

| —
= o
- g3 2% 289 /54 TAL Yot ARRES 9 N-olMLIEIANEG 77}

- WEYLE AW ARE Axshel 4C YT BEstel AgIAdnh ABHAE A5
§l_

gEE 9% 100mLe] fE%o] QABE0MDE Dol AAS AT o)W Bl ha @
Aol GE= ARgIle] Gl FEF A A £AE wASAT BAAELEE

Tl 5 A ARE WS AolAe] YA B4 Y= Aesh BE 7

S
I+
P—A

o 9n BEUEY Gt Haa
eus = sk AR 54 B W,
AR FAEoE BT AANE 2F 3NGom, Hrhel Fels)

B7h 1AF ARE 2 osle] $EUY S4F HAE WH=F 8
=
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1. 4345

1L S RARNE PURE S &4 FE2FH 8

D Gk &) 228 Az

D G5 AT B
- 3 d8E BAAE] ol ] dstel otolx @ F, FAZ =
16.35kge] =3 E2e AT
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CAFRAT olYREANE =5 Y
DYy F25 &Fd & 54 54 2 #54 54
O FH4EA
- g 3229 FAFS A7 st Axd G F2E SR 559 pH, Brix, 4=E
SAHZ Ade vd 2o 93 FE2E Tl wE A ~ EE 27183, pHe 419 ~
4.23, Brix= 13.5 ~13.8 brix2 A9 =%k 3hS BRPoy MEE A% A3 Lat2 33, a
e -0.39 ~ -0.35, bak2 -0.98 ~ -0.92¢] #S HAT, SAFoEE FAS MUT
Table 1. Y3t 2538 454
Color value
sample pH sugar content
L(Lightness) a(Redness) b(Yellowness)
A 4.20 13.5 33.11+£0.01 -0.38+0.01 -0.9340.02
B 421 13.6 33.25+0.00 -0.36+0.01 -0.934+0.03
C 4.19 13.5 33.30+0.01 -0.354+0.00 -0.9240.00
D 4.20 13.6 33.26+0.01 -0.39+0.01 -0.98+0.01
E 4.23 13.8 33.284+0.00 -0.37+0.02 -0.9440.00
L9 FEE 5 0 A 0.1%, B 0.2%, C 0.5%, D 1.0%, E 1.5%
@ #57 54
- g 322 gl BE SR AHAANE 24 Ay FRFSEL 02% Sol7F B
Typed] 55 A53 A74E AJh @5ty A 42008, Ao A 4.13+0.7, &
o] A9 4.00£1.0, AWAHR] 7|EE9] A 4671059 AIH|E AU, 7EE ZAM A
7 Asd AaE 42 B typed 5F AHstY £ ¢ AAR vigHIE ZVE SN
. aE3 G9EE PUvogs o] FukA gol Be vd ojE ol o 4F
Zozt FRE Arbshe] wisk /b 28 o] e Fohus|z stk
Table 2. Y3 528 L1} (0~bscore)
TE(%) Sweetness Color Flavor Overall quality
A-SEEET 0.1% No.22 4.13+0.7 3.93+0.9 3.87+0.6 4.07+0.8
B-UE2 &8 0.2% No.24 4.20+0.8 4.13+0.7 4.00+1.0 4.67+0.5
C-UYEEE9 0.5% No.26 4.00+0.8 4.07+0.9 4.27+0.6 3.80+0.6
D-“itx=&5E9 1.0% No.28 3.93+0.7 3.80+0.9 3.67+0.7 4.33+0.6
E-Svt=&89F 1.5% No.30 3.93+1.0 3.20+0.7 3.40+0.8 4.07+0.7
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Table 3. Y3t 523 559 W7}

o
=

Overall quality
4.23+0.8
3.96+0.5
4.05+0.7
4.33+0.6
4.19+0.6
3.65+0.6

g 32

Flavor
4.21+0.6
3.87£1.0
3.91+0.7
3.67+0.7
4.13+0.6
3.45+0.8

oy AsE 471A

°

Color
4.19+0.8
3.71+0.8
3.98+0.9
3.80+0.9
4.07+0.9
3.80£1.0

Eg=z

=

7}
- 68 -

Sweetness
4.130.7
4.00+0.8
4.10+0.8
3.93+0.7
4..07£0.8
4.03%0.7

TFE%)
o 717t 0.11%] N-olA g2 2oL
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Ingredients(%) 7{‘? DHC/é A}jﬂrb B A}Tgia
water 81.40 85.46 82.88 80.63
YnFaE 0.2 0.20 0.20 0.20
A 7.15 6.43 5.82 10.50
Sy 3.40 5.15 1.25 4.04
S 1.07
N-o}A]
0.11 0.11 0.11 0.11
SFIAY
Al
HdE5d ) 75 ) 105 EEE; 08‘760 (b 3.23
¥ ("= 007 @A 004 (F3;IH 0 017 AHFE 012
A A 0.09 0.97
ALk 0.08 0.29 0.08 0.09
HEFT C 0.08 0.17 0.08 0.09
TANMIIGEF 0.01 0.03 0.01 0.01
2~E|H] S AJo] = 0.01 0.01
Mixed extract 100.00 100.00 100.00 100.00
3 ARG olYFHAAE 55 M
- 93 FEES o3ty FHFFY, g5, HMEES TH L 449 Wi@dnE =435
7taA 4, d5 J7F & 53, b 22 49 FE2E 28 dAIYE ARtk
O EE 7=
@ FHA|E
dA=Y v e (%)
P B 81.40
~uict 7.15
242559 7.50 U4k, &2 = 50%
=21 3.40
N-opA| & . N-otME 2 F Ao =
=FIAM ' 100g
Yt rE2w 0.20
H]EFIC 0.08
AL 0.08
Rl R s
(221%13) 007
JAIMIES 0.01
100.00
© 71, 714
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@ @A

AR =g vl e (%)
A% 85.46
A et 6.43
e By 5.15
SAMd& 1.07
Ojj Al e 2 Of 1.05 Uik, BEe 2 10%
N-o}~ & 011 N-otiE SR IARI O 2
=F3AN 100g
SJuEEEY 0.20
AL 0.29
H|E}QIC 0.17
Bk 0.04
()
AFAE
T_Lf;; 0.03
100.00
© 7%, 14
A8 | Assd | &2 3% Brix PH F&71%t
© FPAH HAA
Na&=E 71& 25
o 0.3°]3Hmg/kg) 0.0
o -+ =73
HEZ
IR ER B <E(g/kg) 4=
QFA gk o 2 A 0.6°]3Hg/kg) EAE
Al 100°] 3HmL =) EHE
FAR=R: 0.1°]&}mg/kg) 0.0
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Q@ EE ARA
Q@ #A
AR 7Y vl 2he](%)
S| Eas 80.47
NSRS 3.23 ZU4h 1502 23.3%
PSRl 10.50
291 4.04
ZIAA 0.97
N-o}A| &l 011 N-opNE =R 3AIRI 02
=5F3ZA ' 1008
&Y 0.20
Rt & 0.16
FAT R
¢ 0.12
(AtaeF)
AL 0.09
H]EFRIC 0.09
AL
0.01
HEF
AHH]Q.
xtol= 0.01
100.00
© 7%, 14
AE® | fzod | 8 44 Brix PH Fezlgt | HA
tc R L2tAio] Atutgtol | 16.0 AzdzRE
bR L00mL o] Atatgto] 3035 2 25
ApapAl ) e 98" | ~17.0 10714
© 443 HA
AAZ= 71& 2
g 0.30]5Hmg/kg) 0
ot =73 o
HEG
JoEER =4d=(g/ks) =45
obAlEFAT O 2 A 0.60]35Hg/ks) =4
A2 1000]5HmLY) =4E
tE& 0.10]3Hmg/kg) 0.0
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D &34d FHolA 7534 &9

2) HlolEn] o] = wiAE

I TE - ==Y X V)9 AN Fa 28

4) e-viAEd ol &&

5 &2 vy &&

- KOTRAZF ZAF@ who] w2m =uj7]qde] 98%7F kel 42 oA B4 glol 3
7V wol BgE e HuolA £A92olH, 9] 719 7 AUBB) Aol T&
(69%), 1) B2B AbOlE 8(24%), A4 X HAse} AYE F1(17%) Sl =

# tradeKorea 24! SNSAHIE F£4

1 | Ho|AE www. facebook. com/KITA. tradekorea
2 | F3E0] www, linkedin, com/company/tradekorea
3 == | https://plus.google. com/114083964 393394604158/ posts
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=LHR| B2C e-DRIEH0| A (2F O

www.ebay.cokr 00| WaFZHE 2{EH0|40] Z2|0F 4] ALO|E
english.gmarket.cokr GeioiR G HE Ao|E
english.11steo.kr 11H7LHE AO|E
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<HH A SNS O] &X}4> <J1Yo] 2 AtZ0l= SNS ERE()>
(A E) (%)
X008 5 r 250 1 J_llc;'l M _\_
70 - 200 /-\ I__(IJ,|.E1|
140 150 3 i-'EJ.:!-_".-‘.?_l
1140 100 _l. -';i—_,'__!_
8.0 50 ]
o TR & vc]e

50 T T - 00

2011 012 2015 014 A 44 Hnlg

NS0 SRS NSOl 2R BIHEIS )
& eMarketer A= Social Media Examiner(2011), Michaela stelzner(2011),

44 vjtlo] Fa fal dH(DMC|te], 2012) Al

- 719l WASE ARk NS A, 49 S AE AG T/, BB
o Fopflol wet 71ge] SNS &2 F83 vA" dAge= l"f—"" SNS
7He] SNS7 AE A E & 42.9% (FFHALS - A AT 2ARE 7H2012)

|
J[m
ol
P
=
>
il
rlo
o>

S FE(AR2) 1A 8l RG] GARG Fuf Ao TAoA SNS
o B Y& FHO A oE

AFJAA 9} FulBAAAE F2 “TV” (70.8%, 55.7%)°] &3, F

- YE AnjARES =
s 93 AR ZAe 719 U)1AY (2535, AA 7Y AAHANE “HE - Yah
T AelE” (18.3%E ol &ste A& ZA
<Y AB[XIY] FTH ZBX Y FA U|HY>
ME ezl T 2 HME = o 23

A7) AR 58.1 20,9 7.9 6.3

AR 36.8 25,3 10,5 8.6

TV Z&719 70.8 38.5 8.9 7.6

TV Fit 60,6 55,7 10.6 11,8

li= kel 17.8 6.7 1.4 1.2

A 913 18.8 9.5 6.8

719 Zde)A] 10,5 6.8 255 14,7

Hyl - QD Ao|2 15.1 11.6 23.0 18,3

AR EAEEE 2011 M5 ujrfo] FF - FrEEAL (WA 0| AB|QIAO|E 2013 49F) Fhtste] Rt

Hol BEFOoZA ATfriolol WEH B AF, T )
GG 5 YL, wholo] A B AUGARAY AT BE B
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A eatel ag2 woj

EC21, &e]uty}, Gobiz korea
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512] E-catalog

| 9E FEAY AR 25 AF A 94

£5ujor 2ot Eufo|x] £EISAME o} P33 BHR)

= Gy G

IMPORTACIONES S.A.S

endra y Nueces

'a empresa importadora de productos para la industria y el comercio, dirigi N iascaiiia e Colagea

jades con productos no

clientes exigentes y que desean satisf
¥ Mascarilla Esencial de Vino Tinto

les y d

? Trabaje con Nosotros
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- S95% AFACFle] %,

REoH

SALES CONTRACT

THIS IS TO CONFIRM A TRANSACTION BETWEEN "A" AND "B"
SUBJECT TO THE BELOW ;

A. (IMPORTER) B. (EXPORTER)

COMPANY NAME : J COMPANY NAME :

whele Food s Lic.

Sull Aria @zop%’ﬂ

ADDRESS : P- 0. Rox {1SEa ADDRESS :

SURAL URE Koreg,

COMMODITY B

Description Quantity Unit Price Amount (FOB)

TOTAL : 00/15 73&4 USD ®  +1$=1,059.49

PACKING EXPORT STANDING PACKING

SHIPMENT WITHIN PERMITTED PARTIAL PORT KOREA
LOADING PORT KOREA PORT

DESTINATION
PAYMENT
TRANSACTION PERIOD AT SIGHT BY D/F OR T.T

2 G 0o Do e

DOCUMENTS

SIGNED COMMERCIAL INVOICE ‘ : TRIPLICATE
PACKING : DUPLICATE
COPY OF BILL OF LANDING : DUPLICATE
COPY OF MARINE INSURANCE POLICY : DUPLICATE

ACCEPTED AND CONFIRMED

07 ol 2014

A. IMPORTER B. EXPORTER

e G

(SIGNATURE) (SIGNATURE)

- 3| A} ¢ Sull Aria Foodstuff Trading LLC)

Sull Aria Foodstuff Trading LLC
P.O. Box 186828
Dubai UAE
TEL: +971 4 265 7220
Fax: +971 4 265 7230
Mobile: +971 50 248 3753
Email: muoaid.kadom@sullaria.ca
1017-8 Hillcrest Ave.
Toronto ON
Canada M2N 6Y6
www.sullaria.ca

»
-
S T

=2l #S9
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4. NaOH(eHl & A A)
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HMET TH B HAME
R e
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g g s Ha 4 fengal i/} HEY
TR =2 245 Hide - - 245 TAdM WA o B
s5: A ‘ NERET: 0lx
RO Aeetsl: ¥80, 228, I&D|
SlEiskdl im0 ot BAEEE ot gol EREyck
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| A
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E4HEEAY - Tel, D2-882-BEEA, Fax. 02-BAA-4A10
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4. AAEZE 3 707 s o lUREAAE 71548 =5 AFS
D HZe A5 vistn] 4= 9 gAg 7
O HZ29 48 e 4=
- AMEZE T SENES HAEZ FEFES 0.05 ~ 0.2%= - 7HHA o]o wet H7}
+ =9 ¥F xdety FrtHE FUbEY e dABSA FAAAA 47HA Y A
A i 55 dAIE Nds AT
Ingredients(%) A B ¢ b
No.57 No.78 No.25 No.36
water 86.23 86.18 86.13 86.08
AN 0.05 0.1 0.15 0.2
7Juict 9.50 9.50 9.50 9.50
s I 4.00 4.00 4.00 4.00
A4 0.05 0.05 0.05 0.05
H[ER C 0.15 0.15 0.15 0.15
FAMIUE S 0.01 0.01 0.01 0.01
AHH| 2 A}o] & 0.01 0.01 0.01 0.01
Mixed extract 100.00 100.00 100.00 100.00
Q@ HAZ T 55 dAY 92 AAF T
QO Az 589 4 54
* pH, Brix ¥ A% =4
- g3 F2E S£89 pH 2L ANEE 20mLe 727 100mL AHzrZel~=o] Y1 pH
meter(420A, Thermo Orion, Beverly, MA, USA)E o]&3}ta] 33 HlE =34 & HAZHS

, Brixe= 9 =A/(PAL- ¢ Brix

B 2

Ashel LA
o 38 WE =4 ¥

Techno System Corporation, Tokyo, Japan)E ©|-&

ﬁf*“ TH(X=94.30, Y=96.11, Z=114.55)<
A3 & L(H &, Lightness), a(ZA =,
=3
O 71eF AEMEgES 3 F4 2 58 FY
* AT = HUHE T3 w4y A
- AME S50 F4 S st A, dl, ZEpRbAl,
28] wF5AH FEE HUlsIAL @EE 8

et At el

A3t BRAHT. ARE
redness) 2 b(EA %, yellowness)zk o 2 YERA QL

0~85%, Atago, Tokyo, Japan)E o] &3}
Color meter(JC 801, Color
st ST AA 71719 SAHA
AE cello] Yol =

-
A=

=

HH/‘], 7L§’ :J:L_E %

H| QAR ==

Z7], 24,

A E} Q_\:q %, 2H
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B71E YASAT,

11~14Brix, AI8t& 93] F+A4H BIEFRICE ©]83 PH 3.0~3.5 Aol2 HA I E o} #5

A R T
B C D E F G H I
water 86.17 86.29 86.41 85.97 81.55 87.63 87.05 85.43 86.05
AN 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Auict 9 9 9 9.5 11 8 8 9.5 9
2%t 3 3 3 3 3 3 3 3 3
A = = ol 1.4 1.17 1.17 1.08 4 0.89 1.5 1.62 1.5
3k 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
AL 0.15 0.25 0.14 0.17 0.17 0.2 0.17 0.17 0.17
HIErTl C 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
THAMMTE & 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02
AHH]| QA0 & 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mixed extract 100 100 100 100 100 100 100 100 100
- g A5 A 9la) HA%FAL 2717 o4 E@she] 11-14Brix, PH 3.0-3.5% g
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dlj, Fuf ufj, ZrefgkA], " i
H d
i 9 Atzb, W oy o2 =, 7, ' o
Ingredients(%) fat, Hj 2z, TE, 1= 4= @) o0 oAl ompE
.......................................... L I 2 T
A B C D E
water 8591 80.82 85.46 81.28 86.97
ZSp 0.1 0.1 0.1 0.1 0.1
g 7 9 7 4 /
Ze|ay 4 4 4 4 4
uj 0.41 Hj 0.41 o4
H H
AR 2.1 S ES 057 ZERRA| 1.17 f 0 i 0.35
Bl 5oy S T ¥ T S R
== 03 uE 0.40
* 06 eXEIPS| 0.51 )
uj =2 3 oRul 0.1 QHjE 0.19
9xt 0.20
sk Atk 0.12 Ie 0.15 = 0.15 @7l 0.15 oAl 0.15
A A 0.13 0.3 0.3 0.28 0.3
H]Etgl C 0.01 0.01 0.01 0.01 0.01
THAMMGE & 0.02 0.03 0.03 0.03 0.03
AHH| QA0 & 0.01 0.01 0.01 0.01 0.01
Mixed extract 100.00 100.00 100.00 100.00 100.00

- HAEIL SR sletgrol o] BZol =AM EFAAE o gstel A Y W
A Ak,
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g, Zefura],

= ufj ufj
i 9 Akt ©v TL m= =, 7=, ’ ’ .
Ingredients(%) | USR] i1T, EF 12 42 @) o0 oAl ompE
......................................... L o PO N
A B C D E
water 81.75 75.72 81.3 76.75 82.88
AN 0.1 0.1 0.1 0.1 0.1
Auict 10 13 10 10.5 10.
S TAT 4 4 4 4 4
Hlj 0.41 v 0.41
B 1.04 u] 0.35
Attt 2.1 o 0.57 ZHutA] 1.17
_ 2= 0.25
ERELE i ECC R R
=e 0.3 Fdr=s 0.40
Ll 0.6
QX 0.51
vl = 3 e 0.1 FufE  0.19
S X} 0.20
&F Atk 0.25 g 0.25 CE 0.25 @7l 0.2 A 0.23
AL 0.25 0.39 0.44 0.35 0.4
CK-302 0.6 0.6 0.6 0.6 0.6
Aol A W 0.2 0.2 0.2 0.2 0.2
et 0.1 0.1 0.1 0.1 0.1
H]E}Q] C 0.01 0.01 0.01 0.01 0.01
THAMMGE & 0.03 0.04 0.05 0.04 0.04
AHH]| QAo & 0.01 0.01 0.01 0.01 0.01
Mixed extract 100.00 100.00 100.00 100.00 100.00

Shshel M EREL

&g 9% N-ob DTN, B3¢ 9
EREE IR

2715

© #5H7}t

© AEFH B ANA

- BeHME A} AEE A=xstH 4T FAA] Hast AAgsiT. | FHIHE Sl
w85+ 593 100mLe] frejfel dAZFG0mL)S Fob AASATE oluf Brtol] g H
Aol =T ARR7 dFEoA F=23 Al AY =AE BIISAT BIHAERES
4£1C7F H =5 st ARE H7bskes AbolAbo] jddke A= ¢ UAEF Ao Ee

Ae A AA st
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1 AAMZ Az 34 &Y

D AAME AX
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@ AHME FEAZHILA

BIHe  1KI-SNTY-ALIR-WFTE-RJCT

AS(ASYHIE) SSHZEEIAM

I

e T
oIzl &
En L
2 O 061 3358630
ROED
2y (83)
FEYSENE
apa
AR
MRS LA Ol=22 B7(.31-3.31-42)
MBS RY  |DanzE peaame |20060512128
ey HHE
RENE  |BEWETE 1298
BRI
BPOE £ dEY,
W R0 178
HMNE
ngs=e
85 8¢ |mz0om
ana |wews samEEw
“Cgon  |wwE3. 1009, 2000, 300g. 500g. ko, 2k
o =a
AR IS Y2 Lim noug (0198 28
JE}

Frel@edy, NITZHEY U Y28 W MY BASTZAIMM Dt 4 E(SNBHNET) ERHE MUE K
DELICL

20154 079 218
S e l7IE
Hdalg s LFEAIE 36
E==DY :runmmz-smﬂ
EET PP L F Imam-u! | =3p | Hagn | 20152 078 238
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2 HATE FHY ARG NS oUREANE 15H S8 AFS
D AAZ ol Fd 54 L B 54
O FHEA
- AAEZ FHFS 47 gEte] Az S8 4F9 pH, Brix, MEE A3 A= O
I 2o
Table 4. AL 275 EXMEA
sugar Color value
sample pH
content L(Lightness) a(Redness) b(Yellowness)
A 3.51 12.4 21.08£0.02 -0.18+0.01 -0.38£0.01
B 3.52 12.5 21.13+£0.01 -0.25+£0.02 -0.42+0.02
C 3.51 12.5 21.04+0.02 -0.28+0.01 -0.33+0.01
D 3.51 12.4 21.22+0.02 -0.19+0.01 -0.40£0.02
M e 0 A 0.05%, B 0.1%, C 0.15%, D 0.2%
@ #e2 54
- HAE PP ME LRI BSHAE FHE A3 AAEED 01% FoI B Typed
euE M5d 292 ARG Aol A9 357404, Frle] A9 371405 A7ke) A%
3.96+0.4, AWAQ 7|Ex9] A 4211049 ZAE AU, 7IZE ZAbA 7 A
33 A3E 42 B typed] 582 E A"t & O AAR vigHIE V= sin. 1Y
T AAERoRE Be Y ofelgel U 4F BN FRE WA A =
38 o FE W olns|= Hrt
Table 5. ANZ F&F3 8 537t (0~5score)
Overall
T2 (%) Color Flavor texture :
quality
A-AE 0.05% No.57 3.48%0.5 3.42+0.3 3.87£0.5 4.01+0.6
B-4 4% 0.1% No.78 3.57+0.4 3.71£0.5 3.96+0.4 4.21:0.4
C-AX 0.15% No.25 3.52+0.6 3.65+0.5 3.45+0.5 3.84+0.3
D-2AIE 0.2% No.36 3.61+0.4 3.26+0.4 3.18+0.2 3.58+0.3
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2) 7Ie} A& Wigs 3 F4 2 Ve FY
O #E w59 9 F5E HUMs S5
© BH5H7L
- ZF HAY ALdFsSAHR FRE HUbet S5E AxsH #EHIIE AT A=
o3 2ot iAo E Al ZERkA], 27, ud, A, IE w590 HUME S8
& ASste Ao E YERTH
Table 6. A2} =9 Hr} 28 #A5H7} (0~5score)
T2(%) Sweetness Color Flavor texture zzzlrj}l]l
A-A N Z+Abt 4.12+0.4  3.98+0.3  4.07+£0.2  3.75%£0.3  4.02%0.5
B-A A 2+ 4.1140.2  3.87+0.4  3.98+0.3 3.69+0.5  3.93+0.4
C-AN| Z+7ra}gkA] 4,15+0.5  4.01+0.5  4.01+0.5  3.81%0.1 4.10%0.3
D-A A Z+T7] 4.09+0.2  4.11+0.3  4.03.£0.7  3.93+0.4  4.05%0.3
E-A N Z+9.C] 3.8840.5  3.98+0.4  3.79+0.4 3.5440.2  3.86%0.2
F-A A Z+0) A 4.08+0.3  4.03+0.2  4.11+0.5  3.6820.6  4.01+0.4
G-MANz+7t2 4.2010.6 4.05%0.6 4.09+0.2 3.86+0.4 4.15+0.3
H-ANZ+Le 4.14+£0.3  4.14+0.2  4.15£0.3  3.91+0.5  4.12+0.6
[- A M| L+ Q R} 3.97+0.5  3.79£0.3  4.05+0.6 3.7240.2  3.86%0.5
- 587 A9 ddESdRgE By Vel FEE A AAFSHE 27HA ol &
otate ool Uttt webA ofefe} o] F S7HA FEE A XSt #AFHIME 3
g A= o 2ot diAFe® B, D 55 A%se AoE YT
Table 7. A Ze} E5FY A7l 5 #5H 7} (0~5score)
TE(%) Sweetness Color Flavor texture 2::;1?\13
A-A A T +ALt vl 4.08+05 3.87+0.4 4.03+0.3 3.79+0.4 4.01+0.2
B-ANZ), Sz, 22, £E, 4.15+0.3 4.04£0.5 4.31+0.5 3.88+0.2 4.21+0.5
LR
C_ﬁi}gi;}j{:; e 411404 3.96+0.3 4.12+0.7 3.76+0.3 4.10+0.3
D-AAZ+Hj, ©7], Qo] 4.20£0.3 4.12£0.4 4.25+0.4 3.82£0.6 4.18+0.4
E-XA Z+u], 0fAl, QufZ 4.030.4 3.79+0.6 4.08+0.2 38105 3.98+0.5

- mAH R Wt &, Ao BRIl B3Oy} AztelA AAE o]B7te] 7
HEE7} Re Ao ZAHAT feid AsAE ol fste] Aol WaE Fol &8

1T
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Table 8. M £} EFESd, AstAl 7t 8 F5H 7+ (0~5score)

O 1
TE(%) Sweetness Color Flavor texture Vefa
quality
A- N Z+Atat uj 4.18+0.4 4.01+£0.5 4.12+0.3 4.01+0.5 4.13+0.2
B-AMZ+H], QHjF, T 2
SA M. i N 4.12%0.2 4.21+0.4 4.28+0.3 4.04%0.6 4.2610.4
2]
C-ANZ+y)], Z2}utr], =,
L i et e 4.09+0.3 4.05+0.3 4.09+0.2 3.99+0.4 4.08+0.5
2, oAx|, §At
D-AANx+8], ©7], 4.21+0.5 4.10£0.2 4.21+0.7 4.11+0.5 4.32+0.3
E-AAZ+8)], ofjAl, 9Fdfjz 4.05+0.3 3.99+0.2 4.06+0.5 4.05+£0.4 4.02+0.6

- A w4 5, A HArbE T WeWtE EUE sto] Adsd 27k AA=E
& 2ERZ2E Ut}
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Ingredients(%) Oo}AFSE I G- HY

ofATEt w7

water 67.97 76.19
A 0.1 0.1
Al ck 13 10.5
g2|nd 4 4
uj 0.41 o 104
I ES 0.57
455 g 1.3 Ll 6
=2 0.3
Qr] 0.1
vl -2l 3
af i 0.25 k2pd 0.2
AL 0.39 0.35
CK-302 0.6 0.6
Aol A W 0.2 0.2
e 0.1 0.1
A& 0.05
N-°H1lEe;%$i/~} 0.56
%E‘JEﬂ,;Eii 7.7
H]EFY C 0.01 0.01
THAMIUHEF 0.04 0.04
AHH] QAlo| = 0.01 0.01
Mixed extract 100.00 100.00
I AMEE I JFA% M U FEAAE 5T
O of2tst =
@ g1
A=Y ulj 4] (%)
—— S ES 67.97
Ul g e} 13.00
ZodAER A 7.70
e 4.00
v 2] 3.00
FZIACILT O 1.30 o] =2k, w502 8%
Z3AIA|(CK-302) 0.60
ouf Zx- 5ol 0.57 Uk, JulEEoE 3%
1| 15 % o 0.41 ZUjAL 02 3.5%
A4 0.39
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R 0.30 o]=AE 5 o2 3.5%
RT3} 0.25 HEekagiacy
STAA (Y AW) 0.20
R 0.10
MM E 0.10
SENEAR<s 0.05
THAMIHEE 0.04
H|E}QIC 0.01
aAax2] Aguo} 0.01
100.00
© 7&, T4
AeY | A28 | & R Brix PH F&7%t H| a1l
yAike)
oparsr | 7hA =l SEXSERTS
_ R 100ml | ZE=5Fo] U= | 23.5~24.5 | 3.0~3.5 .
o & O AFAIl 1071
-1 O EE‘]
© SHHA AHA
A= 7] % 72t
= 0.30]5Hmg/kg) 0.0
7t =73 =73
HEZ
JQHER =4d%=(e/kse) 245
QAT RFATO 2 A 0.60]35Hg/ke) =4E
A2 1000]3HmLY) =0FE
4 a===3 0.10]3Hmg/kg) 0.0
@ AxIHA=
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o e
wap |92
= =4 EEps 061 3359530
ALESR
& & (A &)
SESELEUEN
Bf 4
. 2 THAI
Helg E LA OlsEd a7(.31-3.31-42)
4@ R (Buse gEuTME |20060512128
BB OB T AR
I HEQS@E 10MENA
BRSNS
et ALl T )
ABAR
B BE® =AM N
TEREE |auaen LEHo MEY R0 A BBUN U 2 BANW(PE)
iggfﬁﬁ; WSS/ Bomi, 100ml, 120ml, § 30mi
“a P
ﬂ“ﬁgﬁﬁ“* {108 [I0IUR [OlAIE 28
e

TaBSME, RITEHSE ¥ Y2 ¢ NEAE BASZHI120 02 ABR(HBANE) BENE NS R
DELICH

201514 079 220
e L
HelE T UFAE A6
ESwIE zummmam]
B WA RANSD [x-mumz] =pp | mewn | 20150 079 238 ]
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@ @A

e ul &) (%)
SPS|ES 76.19
ELPSISE 10.50
W=ty 6.00
XN fA= 4.00
Hfj L 2 of 1.04 ZUYA 502 8.9%
B 8HA|A|(CK-302) 0.60
N-otN"d 2 Z 3 AT 0.56
TAAE 0.35
=) F 0.20 ST =
SRR (LY 2W) 0.20
Dok or] 0.10
RHer 0.10
R 0.10
TAANGEE 0.04
H]E}TIC 0.01
& A %] 2] AE|H]o} 0.01
100.00
© 7l&, 4
AMew | RERE | &% % Brix PH f5718 | Hlx
OlAtS % F24] ARrLd2HE
%I;]H; gj 100ml glui;;;j% 16.5417.5 | 3.0-35 | 7 1;7]1%; 1
© A3 HA
AlA=l= 7E I}
=1 0.30]5Hmg/kg)
=t =73 =73
wEg
JQQEER =4d=(s/ke) =45
QtAlgFAto 2 A 0.60]5Hg/ke) =4%
A=t 1000]5HmLY) =4
AR===2 0.10]3Hmg/kg) 0.0
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2 E| A | FLYE= R (o)A 2 M F | b b woby ojezy 87
HAPR | 208
Azl -2 e 59 Aol et Fald e den feun,
Al " & 3
HAlae = F
@ kcal/ L 00g) &8
i g/100g) #2.06
g1 00g) 017
F e (pf100g) 0.2
S 2 g/ 1 00g) 1627
R 008 153104
23 YN 1008} 21
E oAl 100g) L0273
B g 100 0
il &= Hl ¥ (mg/100g) Ed%
HEFime/100g) 33,5075

B

| = ;_* Habr a8 Aslvic] Hadala =
}s’f[ﬁ-}lﬁ_q_’qlﬂ*}& ’-Qlﬂ II i EE sl A]Eag'jlﬁ_z”j{ I A}, 43 = A e A8 oy

2, 4 AR &

20154 74 174

oA A 3 0t 9 (3)

- 106 -




wEme

11K =80 =G )R - | F45-LENS

AELSEIIE) BSHEEULAM

-] A W
ol
=200l
S ARNED 061 3359630
BOES|
Bl(aa)
FES=TEauN
bz | = P
A B K]
FHohe = LESAl &R 87(.31-3.21-42)
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FSYEE=HY

2) 3¢ Hiolo &
- FEA %A

4. JAIEE T3 A5 A
D 2Ag dad +9 2 3
- AAR B 50170 A g2 A ¢

L

olURFEANE &=

A& Bl E Bl gud DY 7E

® = FIOEEY

57

24 oXFE

SALES C

THIS 15 T CONFTRM A TRANSACTION

0 THE BELOW
of B4 ok 224 2789 1

B. EXPORTER(4-24)
COMPANY NAME(Z4H) ¢,

AL IMPORTER(F94#)
COMPANY NAME(847) =

SR

AUIDRE

ADDRESS(F4:)
)
FRAE g Y 4
COMMODITYC4##)
Desception T

Unit Prive/ 7]

Cuantity /¥

KING(E)
PMENTI 321220
OADING POTT{ 34

T R, 3 )

AT SIGHT B D OR
S

(45
SIGNED COMMERCIAL BWOICEA9E #9671 TRIPLICATRCET
PACKING X2}
CORY OF BILL OF LAND
COPY OF AARINE iNSURANGE T

¢ DUPLICATEI2$)

-
apuni|
AND Co

Apr. 1. 2015
B. EXPORTER{F3&2h)

A IMPORTERCSF9 7D
oy

(SIGNATURE/AHR))

s 3

(SIGNATURE/A} 1)

GOOD F&B co. ltd
SALES CONTRACT

coNTRACT Ko, 2150327
SHIER:  Good F&B Corporation
ADDRESS : 87, souichon-ail, Non-myson, Naju-City, Jscisnamm-do
BUVER:  FUVIAN YATTFOOD CO_ATD
ADDRESS:  THE 4TH FLOOR BUILDING A, QUANZHOU PEI ST KA LA GARMENT CO. LT,
F7BLOCK WESTERN AREA ECONOMIC AND.
TECHNOLOGICAL DEVELOPMENT ZONEQUANZHOU
oare:  msmw
namE arv ni pRice | amoun
AopLE seLLy STORY 150
GRAvE JELLY STORY 150
ammn s10382
lawn sELLY STORY 190
PEAR N BANANA JELLY 120

ek e Mg g B

BUVER -

N
AR YA FOOD 8D 4TD

ol o7

T
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o East Coust USA

3) 2l A
- S AN £BE 29

B8%7| | 43 0t | TAAY | NRuC | Ded

+ Search :

MENL CATEGORY

0@ WM 1,0008 Tf WA ROSHA 2.

£01008 T

e HHRR: B> SR(/2TTE)
7goiem

SR@/ARRE) IS2@&/AT2E)

Zo|A ST 100ml + Sea - MIEE] A

/7 S/HE

I AL 4,500
BvsL-os)-ns-gs)u - o 2HIRTE saa08l
FAX: 061-335-9680 o =) ;i

- HES 1008
SIEI/IYUE * BRI >
E -} » HEME ENE HEE FH = |
301-0134-5869-11
EEEE £ T e
efs/d GO ‘7 —
uPLE| - oy
33| ¥
OEHIES £41 8 .

239018 SaRMEg , 2 ‘-' o A m i

Lo o |- 2T 2R
ST
OIS 7N ————\
[ emawse | weus e e SR MBS HEQaA

- 9% FHo]

3

Fo
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AA} G E o] %] HIT500 ZEuAY -aTEF TR

G 4 F&B

@57)8e] o|UREAY LAe WYzd & FU o]
2419 in vivo 7154 B7h Aol whe wiet 50% 74 FEB(S M)
250l glold FtelgE MM o MEAZ Adsel e el
Be olfe AsE Erjzate] Wt 50% 7Y F2ES ARESre] MR
A #22HE FYAAT

L
o
°
I
o
X

e FAAZEE 50% TS 200 HA Y AolA 24AF FESEATh FAHE AA

al7] 95k 65C ol B BHakA Eulv) 50% HES FRAZ L, Al oo 25%e)
ZR4E 23 20 brivh @ WX AT wEsh FHL 4Hs) AAUT FHAAR 54
shol Qe Fapol 0%7 A A SE AF AL URE ALHAC
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ujut

o]‘
H

i(—m% T4 2005 ¥

s
LE— A7 5%
T
(20 brix)
[2E]1] HYxd5o] A= i 50% =4 F2= Ax &4
2 HHe] g W 4E 9 A A
O H=Aeo d5 wgn 4=
et 50% FA8 FEEL i3 SEMTS v FAFEE A FS 4gEDE) AFHEE
Fow Hahw FEE Arkel $ue zdsld WA Lol W 50% FH %
= & =5 dA9E Ndstdt
Ingredients(%) A B C D
water 82.35 882.28 82.26 82.24
v 2 FESF 4.00 4.00 4.00 4.00
SRl 9.50 9.50 9.50 9.50
22|14 4.00 4.00 4.00 4.00
AL 0.03 0.05 0.07 0.09
H]ERTl C 0.10 0.15 0.15 0.15
TAAMSUEE 0.01 0.01 0.01 0.01
AHH] QA}o]|E 0.01 0.01 0.01 0.01
A 100.00 900.00 100.00 100.00
@ W} 50% 74 FEE W L= A9 R AAE A
@ HiE 50% 4 FEE & 59 #48 54
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* pH$} Brix &4

- mg 50% 4 FEE 259 pH 42 AEE 20mLe 7H7 100mL &gt |
3 pH meter(Inolab, £¥)E ol&3te] 33 wt&E 4 &, FIgS Atsto] e,
Brixts @=AI(PAL- ¢ Brix 0~85%, Atago, Tokyo, Japan)& ©]-&3}e] 33 W& =4 3 o
A& YERR A

© 71et AEAES 53 FE 2 U T

* 4T e ArE w9 A A

- wEk 50% 74 FEE F85Y FE TS st A, ], ZEnkA, 27], o), w4,
A, =, A0 s5A3 FRE AU 9uts fal AY, Sead, ZHH AL
o= 11~14Brix, %S 93] TN, WERCE o] g3 PH 3.0-35 Aol & A =S 3
of #sH7IE AAEAT
Ingredients(%) Atk Ll @7] ey o FF  EE {A

A B C D E F G H I
water 81.57 81.69 81.81 81.87 7895 82.03 81.45 81.33 81.45
vf 2 X EE 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
7 uR 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5
241g 3 3 3 3 3 3 3 3 3
el 1.4 1.17 1.17 1.08 4 0.89 1.5 1.62 1.5
AoA W 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
N_O]—J\EEJ‘_;‘LEE_ 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
aF 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
AL 0.15 0.25 0.14 0.17 0.17 0.2 0.17 0.17 0.17
vlErql C 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
FAMNUEE  0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02
AEH] QALO| E 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mixed extract 100 100 100 100 100 100 100 100 100

- gt 71 S Sl AL FEFAES 274A o) E&ete] 11~-14Brix, PH 3.0~-3.5% %
H dAIE Fot #5HIHE AAEAT
« ek AEMEe B TIsA F

- HEE 50% 8 FEE FE2Y 718 TS At AR EEES AT N-oMAEdESF A
VS 44 55 dAvel dAF Hrlstdn
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- BEPIE G ARE Az 4C WP R@ste] AEIAAT. JBHNE 99
=539 100mLe] f270] AABGOME Fol AAA. olm Briel tiF ¥

s NEg7le drEN 2 A AT £4F /%40 BAIELE
42107 5% Ak ARE F/sHE Aolate] Yoke AF F YED A9 B

fe o e

t o, A7, 3 o2 BASRAL AAAFE oF 490w, B7lo
Folshs TEAAUSAE B7H 1N ARE B ol9le SEU S4B YAE W5ES
shela, ol AT HAEF ALL FoATh WAhE 54 AEWS ASSAL, EABET)
BI5% £ W5E FARES ST LY=ok, 5H-3 3D,

3 W 50% 74 FEES FRHE ARAZ NS olUHEANE 8 A

,d

i
ox
ot
i)

H <
- wEr 50% FA FE2ES 343 JR7AR NS oJURHEAANE S8 AL 34 FYS
st 95 JuFH 95 B, A g, 7tE - A, 3, 23 § 49 S5
IAS SGHsHATH
4) AF tA<l
AEHE “o]&EE: T=n” 9} “oj&E Drv” & Aty gAIS N ST
O ol&& &=
@ #HAF
A 5 1l 181 (%)
A A 81.33
) g e} 9.50
vl FAFEE 4.00
= AR 3.00
ITs=dy 1.62 vl Ak HEO 2 8%
A~ W 0.10
N-o}A %\; FIAL oo
IS 0.10 AR FR
TEal 0.17
HIEFRIC 0.05
TAMIYEF 0.02
8 48] 2~ Hn]o} 0.01
100
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© 71&, 4

A =7 H
Ags | VET ] gg 32 Brix PH | sEAw |
3 k1)
EEIRES
oleE | - E = ytol AzYzn
100ml 22.5~25.5 | 3.0~3.5
B - e B 1071€
A A 2]
© <A HA
N e 71 Az
k=) 0.3°] 8Hmg/kg) 0.0
o)A <A 24
HEZ
I9RER =71 E(glkg) e
Q2 EFAL O 72 A 0.6°]3Hg/kg) E4E
A= 100¢]sHmL) 4=
Via=R=s 0.1¢]8Hmg/kg) 0.0
@ ARIAHA=
| FAFESES T/ A5G MAds olUFEAAE 55 MY T4 SHE st o
g5 Y4aRH 95 RBR#A, A, d9ig, JE - A, 2y, ¥ 5 dd SR FAHS
HACCP 71&ol 2o g3yt
@ ol&& 7|
@ dA T
LA 5 B} 2B (%)
A A 81.87
LEESRS S 9.50
vl FAFEE 4.00
KR AR 3.00
W5=7] 1.08
Al W 0.10
N-o}lA g ZFZ=FA
A g2 IA 210
2l
g 7] &k 0.10 St zeEg
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a M4 3884

£2dszgH Y
AEY: 44E
el e ° Fo °
M8%5 9 4i}(Certificate Of Analysis)
NY g8 7% 1 Ay
0.5% : 6.5
pH 5~7 1% : 6.7 pH 0O/
2% : 67
CEL 228 g7z 4z3H
Hg22 g 4 24 GETEY
L 100CFU 0|3} / 1g 0 GBS
40 mesh : 26.4%
60 mesh : 23.35% mesh &
ol ~
o= 40 10mest 80 mesh : 9.36% S0 %
100 mesh : 40.89%
ik 0.1 mg/kg pass AZaH
tEE 0.05 mg/kg pass AZZH
hu 10%0]3} 834% ANZ2H
-0/ 80 -
BEgHEy 20164 8¥ 10¢
Ty 3 ¥ @
e g A4 X R 2N ¥ oM
=E=EO L XSIEHHO
ZE2Fs=gHQl
AR A
FEAA o7 71EH AA TFel ol FAAE & F A AA AFAAE DA
FEA 2R A
MEE FA7tEFoE FEAZH I
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DASAN
RICTRPC59155 =
AR 5EA |
(Certificate of Analysis) ‘
% o Mo EZedsxayel 04 1@5%% =
(Applicant) _ [ )
=A(Address) : MY LIFAl 0H8 Ol=&2 87 | MBS 1 061-335-9630
|
\
Hrdz CP16-01883 | Adzt 2016-08-18
— 1] L
HA E
1=t ] ad 4| T
(Name of Product) AR
L ARAFEEF |

{Quantity of Samples)

B

a4 9=
(Analytical ltems)
44 =5
(Analytical Purpose)
2% At

(Analytical Results)

=4 A=ds © 9 AREE7E A=A
| | 1 Boscalid ma/kg oIRE 1.0 0.027
‘ |2 Buprofezin ma/kg 8 0.5 0.052
| 3 Cyprodinil ma/kg w10 | 0.047
\ L4 Difenoconazole ma/ka QIR 1.0 0.017
| 5 Fenitrothion ma/kg IR £X 0.5 0.015
6 Tebuconazole ma/kg I}R05 | 0.024 ‘

o
i Az 5o BH o date] £2 ol Wak A%E S gHE nelst] 4 gath

Resealz AR, A98x D 28 W AT Al126x00 wieh AR Aol A AAGHYE H2k 2ol

(We hereby certify that the above mentioned samples have been analyzed in accordance with the provisions of
|Article 98 of the Agricultural and fishery Products Quality Management Act, and Article 126 of the Enforcement
Rule of the Act.)

2016 83 244

A e (3)
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Al AtstgEeel] JdAE A (Eg B AL dxtdA] g, AL AR = FIEAE)
UGN PR TA EH

B SakEghaY N5 23 B
b 98 s g AR 2

(D 238

2 A AR 9, vlsg AR Al MR8 FLds2AUJACERE AF
T2 w) 488 $AAEED)SHA olE E4sty L3S e WEEAstaA ARE A
sttt g vk Alee v IR E HWlFoE Vhesta F &, U B 538k o]
E T2z B2 24T dxEe AERE ARSI AR dxtHde 4%
Az, s2471=x o dx WRle] et €FA=x9 Frde ANE7F dxAd 4" =
gatA ZoAAE G e VAR st FAAZ YHS Adestan

[194] Freeze drying Process of Pear.

- 130 -



Table 9. Condition of 80L Freeze dry.

Temperature (°C) -25 -15 0 10 20 30 40 40

Time (hr) 4 5 4 4 4 4

(2 49A}

Yo ti@F Az 482 ofg Table 10.3% Zo] 18.56%% 20%°l 7}7+& 7
ATt

Table 10. Yield of dry for pear.

Wet Weight Dry Weight Yield of Dry
Sample
kg kg (%)
Pear 88.09 16,35 18.56

U d3(msahG 2S5 5 v 2229 A4
(1) A=
b 7tExd g9

g3e] ol RHE 7hexd &Y AdS #ske] 75Brixe "er FE T

ZHE JAFE
AR5 10, 20, 30Brix® 3 A3k Ao Dextrin 0, 5, 10, 20%ES 2 T3l 5 Ao
2 F24% §9S uw, Bumpinge] doiuyA i FA H“*i‘rﬂ He 218 S¢ge=

) 7)Ed BUHE flste] FRTIHAA A g $ANE £ AEEe F
E=o A=A 93 AR 100ge 200 o] S/, 50% EtOH, 100% EtOH 3714]¢]
S22 FE390. 2ol 2443t FE3Fe] Whatman No.l X2 7t 3 %,
F5ote] sAAES e Aol ARgskth
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Table 11. AF& 71719 718 2 &%

ClhE A Z2 A s
NEE=7] BuchiR-205 Rotary evaporator NE 2258 2=
Ultra sonicbath ElmaA}e] Tranasonic890/H M —ir%%hj v

J
Shaker JEIO TECHAL] SI-600R Ng 22 9a B3
Freeze dry lIshin labAFe] PVTFD 10R N FE2E 02

() &A1 7154 =4

92 ZAE A ZBI6F10) AEZES 96Well plateo] 5x10°cells/welle] HE= B354
24ATt B WG &, ARE wEEE 2AS Aestal 37C, 5% CO: Incubatorel Al

4~52 =0} uﬂook—‘a}giu‘r. ol7]o] Smg/mle] F=E A X3 MTT & 0.02mlE 7}t 4
S A ASFa z Welld Dimethyl sulfoxide(DMSO)E 0.2ml% Yo
S &3 A AT ELISA readerZ 570nm golA FF=E =H3}
O Aol ofsf =38ttt

Formazan crystal A}

Ao, ME BEE

@ 714 & epo] 2AIobA|(Tyrosinase) &4

E}o] 2 Al t}ol A (Tryrosinase) &4 2 L-DOPA(3,4-dehydroxy L phenylalaning 712 & A}
g3l =43¢t L-DOPAE 100mM Sodium phosphate buffer(pH 6.8)= €#3] o]
Tryosinasei= Potassium phosphate buffer(pH 6.5% %3] =%t} Eppendorf tubedl
100mM Sodium phosphate buffer(pH 6.8) 350ul, 10mM L-DOPAE 50u & ¥, AlEE F
F FEE 243} 50u 7FTh Tryrosinases HEF w%7} 25unit/mle] H =2 A4kl
50 ul1E& AAstHRom 37CoA 5 W& A1 th 475nmell A F3EE S5

o9 ZAZE A Z(B16F10)o1 A< Melanin A4 =4

©

npe s ZAE A EZBIFIOM ZZ HE1 2 Melanin B34 As) =4S Hosoi 59 w4
S WHysle =A3sI9 . DMEM wWiA &2 wjFE Melanoma A|3EE 6Well plateo] 274 A3
2 (2x10welD® B-F3stgoH, 37C, 5% CO, Incubatorell A 24417+ wjakst & Al2E X
Ak 459 W F, AALFAH 7HCE M HT F AR s] A=
A9t 10% DMSO7} H7FE IN NaOH £9-& 130 41 H7Fslar 60C oA 1412t

A&
&3 Al

2 e
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om d0snmel A HREE ZHSAT Wehd Ao e Wehd ol tfE WEe
= Faste] The Aol ols) AT

@ kg2 ZAZ A ZBI6F10)WH oA Tyrosinase &4 =4

B16F10 Aol °of& Az + | Eud 1%w/v) Triton X-100& {3 10mM
Phosphate buffer(pH 6.8)% 100 x1& 7}stal 583+ Shaking g &, MEet §HS BT
Eppendorf tube® o]HA7]a YA4lEelste] AF Y-S Tyrosinase &3 T¥ld A gkof
o] &3ttt FEAHA T A2 FFTAL 96-well plate°ﬂ 4015 BF3a, 0.IM Sodium
phosphate buffer(pH 7.2)oll =<1 10mM L-DOPA 200 ¢1Z 7}8te] 37CollA 30% S<F uj
et Tyrosinaseol 2l&] A4 ¥ DOPA chrome 475nmolA &3 =& SA3HA T

® g4tst Fot

AR E bmg/mlE 3]43k 3, 48wellol]l A& 25u& ¥ Cocaltean 50ul F7}skgth 3
B2+ vkg A1l 3, 2% Sodium carbonate 1ml &sle] E4AHFEA7]Z 750nmol A =
3 o #FEZL Chlorogenic acid 5, 10, 25ug/mlE A& ‘s}oid-,

AR E dmg/mlZ 343 3 48we11°ﬂ Alg 25uS 23 Diethylene glycol 500ul 3} IN
NaOH 50ul & 37CelA 1AZF WA & G4AHAETA 7] ZE 420nmellA FA 3kt EFE

A& Quercetin 10, 25, 50, 100ug/mlE A}%o}gilﬂr.

® Western blot &4

NZE 7243+ X3 BI6F10 Melanoma A *ZE RIPA buffer2 &33la Y422 319
. A7IM A2 BSA= 10% SDS-PAGES °]&3l x71¥&skil °]E Nitrocellulose
membrane 2.2 o] HAA AT o] 5% Skim milk® EEZHA3 F, 1z FAS 4CAA
Overnight BESA|ZH T o]ojA 1% Skim milk7}F /% Tris-bufferol A 2z FAE <
% ECL solutiong o] &3te] vl Al # Qs ).

@ Realtime PCR-& 5% w9 #dH mRNAS #d =4
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Total RNA %2 RNeasy mini kitE o]&3th. cDNA T2 2uge] Total RNAE
Reverse transcription kitE o] &3t HHAAAA FAe4ATE cDNAE 4% cDNA &4
kitg AH83t FZAZth Realtime PCR2 SYBR greem premix& ©]-&3te] A=A |
Alg e mel sttt iZetolm = Bloneerol Al &4 AFE (T A #He
Glyceraldegyde-3-phosphate dehydrogenase(GAPDH)9] gt &l gto 2 R ASH T

(2) 4823
b 7tex1 &4

Ya(n)&ahe] sFEzA YA 75Brixe] B H=AS 10, 20, 30BrixZ 343 A
Dextring 0, 5, 10, 20% #H7}ste] & &3dst &, SAAXEDSAS o FA ELsit 5
v 20E& FUoE It Figure 2.9F o] s2x1x A3 A A =2 Dextrin® 3
JteFo] 27142, a3 W) B3N Brivyl $e4E FEAAZI Z HE AL 3T
4 010414 1 Fol A= 10Brixel 20%2] Dextring A7} @AM E AB7 HAxEHA &
Zo] 2% Aol dojyx] & HA BELIUL HE Aog FQlo] HY, yH
l éJzﬁoﬂHt Az Az Hol7t JAoY, BE ARNA A87F FE 2L=2AY
Az7F 2 HA Fe A4S ¢ T Jddn weA 212 Al 10Brixe] v F=H ol 20%2]
Dextring 71k o] da(m &) FE2E9 HHo| 721U LS AT + AU

Brix

Dextrin
(%)
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Table 12. Yield of Extract(w/w, %).

0% EtOH 50% EtOH 100% EtOH
Sample 1 (1=}
25 30 25
SEar)
Sample 2 (2=}
36 28 21
SEar)
Sample 3 (7]<3}) 18 16 10

(T &Al) A58 24
OREECEE:

o g3} EtOH F==(0, 50, 100%)S ZAAIZE Aol =E3t= AFNA AXE 549 A=
g Felstr] At MITE o] &3 M= 54 SAHsAT 0% 50% EtOH FZE&
e 250ppmolste] BEE AL w MTAYELL 90% o] 4o UEoL), 100% E

tOH FE &A= AXZAYEE] Lol 1t 80% olst= F=o wat FstA %
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25kt

o G & FEES v Ao ALE F= A9 A2AS 98 11X 50~1000 ppm7t
A ARt 72/ APt Alxsde SAHSAH. O A, 33 = FE=S 250p
pm °Jsle] FEZ A Al AlZ FEEC] 8% ol FoE YEIRoem, 1 o] FxoA

I

= AEE] AstEAH.

120
S 100 -
=
=
=]
L=} E,U -
‘S
==
= 450 - W S0ppm
=
= E1z25ppm
E A0 - PP
i W 250ppm
S 20 -

o e S =
can 100

Ethanol extracts of fallen pears (%)

120 A

3

80 -

B0 -

40 - = FEWE

Cell viahilityi% of control)

20 -

con 50 125 250 500 F50 1000 arbutin
150

concentration [ s mlL)

[Z17™6] Cytotoxic effects of ethanol extracts from fallen pears on BI16F10 melanoma
cells. Cells were treated with various concentrations (50-250 or 50-1000 pg/mL) of
FPEE. The cells were incubated with FPEE for 48h or 72h in 5% CO; incubator at
37°C. The amount of living cells was measured using MTT.

@ 93} F=Eo] Mushroom tyrosinase Aol mx]= o4&k

o Tyrosinase= L-tyrosineS L-DOPAZ Z3}A]7]31 o]ojA4 L-DOPAE L-DOPA Quinone
o2 43t zIY, oluf Cysteineoly Thiol7]| & zt= Edo] gl w bz o2 L-DOPA
chromeo] EA At} o] AFo| A= Tyrosinasee] 7]Z-& L-tyrosined} L-DOPAE o] &3}
o] Purified mushroom tyrosinase?] 4SS =A3IA
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o Y} —%%%9] o] gyE Z=A3}7]o] 2A] Melanin Aol $23% 28-S k= Tyr
osinaseol] ZHzel &S .93 0%, 50% 100% 37FA] EtOH FEE<S e
2 T35 Tyrosinase AMEAdE SASAT I3 0%, 50%, 100% EtOH FE& 1000 1 g
[mlol A Z+zy 43.3, 39.2, 27.3%2 0% EtOH FE&°| 714 =2 As&S vehdoey, =
T ogEH o g HaATE e HER T ¥ 50% EtOH &8 @2 s=dAF
H 2 As&S YeER

r
Y
of
il
38
0

A

o Arbutin Tyrosinaseol| 7]#& o] Adtst= F oA 283t 7]& o] Tyrosinaseol| 23
St A2 Welste Aoz dHA Ak 71-S L-DOPAS} L-tyrosineg AH831%oH,
Zyzy kA 272 Kojic acide} Arbuting o] &3lgth 43 & FZE-2 1000ppm X
A1 Kojic acide} Arbutin}¥ t} Tyrosinase 4 A &3S =4 YeRT
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120 -

100

80 -

60 - E125ppm
O 250ppm

40 - B 500ppm
W 1000ppm

| PP

0

kojic acid

Tyrosinase activity (% of control)

Extracts of fallen pears (% EtOH)

120 -

100 -
B FRWE

40 4

20 -

o -

oo Arbastin

&

M hmom tymsinse activity (W)
&

Conoebratiem [.l,u"mL}

[197] Effect of fallen pears extracts on mushroom tyrosinase. Purified tyrosinase
was mixed with fallen pears extracts and incubated with 10mM L-DOPA or 0.3
mg/ml L-tyrosine for 30min at 37°C, respectively.

@ BI6F10 A= W d@ed AAZ =

oxl

Y3} EtOH FEEE 7+ 50, 125, 250ug/mle] s =2 2]l Melanoma Al EoAe] M
elanin AT A S SAHSFHT. 100% EtOH FE2EL dlxFol Hla] 100% ©]do
g2 23]8] F7kst Melanin AEAES FIAA v axrt ds vebA gt whd
o] 0% EtOH F&&5& v& o&H o7 7F4sS Felsty o, 250ug/ml =4 Melan
in A 35%9 Al EHXE vEbdloh =3, mAE 4 Arbutin A =T H
W3tES u, Arbutin®] 47% A& &R} FkA W 93k Melanin A& &3S 33}
Aot
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Arbutin
Extracts of fallen pears (% EtOH)

[228] Inhibition melanin synthesis of ethanol extracts from fallen pears on BI6F10
melanoma cells. The cells were incubated with fallen pears extracts for 4day in 5%
COz incubator at 37<C.

@ B16 melanoma A3 oA Tyrosinase &4 =4

nlulg o) Mue §1% mMEe] Bk wehd A4 #ge] HslE 9% Tyrosina
se B4 A= Webd YA F AN LA & FHste] o Fol Ak,

o Y3 FZFEo] Melaning A= AE FFoAA R axr Y5 &8t 98t
o ¢ -melanocyte stimulating hormone( « -MSH)Z #}=-3+ B16F10 melanoma Aol 4 Tyr
osinase &S =439t BI6F10 melanoma A|3EZo| A o -MSH+= tyrosinase &4 5
7PN ATE o] # 3 o -MSHell 93 Tyrosinase B4 Z7le 93t F2E] os) AJAHAY

2 3elstyt}. =3k 20% A AAIE H<Q ArbutinE ok 0% EtOH 93 FEEL 30%
AL A 2N T 953 Tyrosinase B4 A& EFE JepAS el gt

o Tyrosinase &4 =43 uvlzl7}x & B16F10 melanoma Ao o -MSHE A=+3te] =
g AP AERE J7 B FZ2ES Aste gAstytt. 1 A#}, Tyrosinase &
A Ao Hapd AT A aArt 22 FE BRon, 250ppme] FXEo 4= Arbuti
nklt} tyrosinase €4 2 "Hid AAY AfEAE B 7 AU
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&£ 100
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Q &0 M 50ppm
g 40 E125ppm
§ = 250ppm
= 20

o

on MSH Arbutin
Extracts of Fallen Pear (%% EtOH)

120

100 -
£ B0 -
-
=
-
=
=] a0 -
=
=
=
g 40 -
20 -
D |
FF’WE[r..Ig_,-"mL:I Arbutin 250
c-MASH(O 2 k) = +

[199] Effect of fallen pears extracts on tyrosinase activity in B16F10 melanoma
cells. The cells were incubated with fallen pears extracts for 72h in 5% CO;
incubator at 37C.

® B16F10 melanoma A3 WAl Tyrosinase mRNA =& A3 &3}

A= FeFs glstr] ¢

™ 3 0, 50, 100% EtOH 3

ZEL 250ug/ml F%=ol A Tyrosinase®} TRP1 mRNA #d & &Rl om, I3} 0%, 50%

EtOH FZE< 50, 125, 250pg/ml ¥ % Tyrosinase &S ZAstAct. 1 A7 3

0% EtOH F#=%&o| Tyrosinase$} TRP1 & A axr} Eghon, 55 o9& 02 Tyros
inase mRNA &S At 2 o= YEETH

g3} FZEo] Melanin A4 st AR 23 o
st RT-PCRE F3st¥ . 1 A3 += Figure 7.3 23to
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g & 8
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o
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@125
0.4 250
0.2
o t .

con Arbutin 0% EtOH 50% EtOH
Ethanol extracts of fallen pears

Relative tyrosinase mRNA level(fold)

[1910] Effect of fallen pears extracts on tyrosinase mRNA expression in B16F10
melanoma cells. The cells were incubated with fallen pears extracts for 72h in 5%
CO2 incubator at 37C. Total RNA extracted from B16F10 melanoma cells was
analyzed by RT-PCR.

® st A E A=, FTtEolE)

il EAEL AEA 553 A4Z4s Fosta 4 SddugolA 7|dE &
o, 3 22 ol 270 ©]4+¢] Phenolic hydroxyl(OH)71 S 712 3= 35S 71

JPN
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Foleet 'hdo] FARCRE F2 AN, nd A, Foolx, Aks), et

*331%/“3 7ER HA G FEEC EActe T EYdEs 2 E9Ex

Z} Chlorogenic acid®} Quercetine 71+ B2 =Z st A3, 1 A3}

% }%} =2 F ZEdE T 100% EtOHOA 211mg/go.2 =2 ZE9
B3 F FgHol= FEFe 50% EtOH FEE4 9lmg/ge 2 Yeytch

i r\o <

OB Ay ot
N

to me o o2

ty 4L O o
¥ o
uf—LlﬂL

(A)

5]
o
o

100 -

Total Polyphenol (mg/g)
| ol
Q

50 4

G EtOH 50%EtOH 100%EtOH

®

100

Total Flavonoid (mg/g)
& 8 B

(Y]
=]

o
0% ELtOH SOSEtOH 100%EtOH

[2™11] (A) Content of total polyphenol in fallen pears extracts, (B) Content of total
Flavonoid in fallen pears extracts.

D G 222 Wahd AT 24

Y3} EtOH F=+(0, 25, 50, 75, 100% =)< 50, 100pg/ml == * &3l Melanoma
MEZ W Melanin A& A3 SASIAT. I 2H 0, 25%0A4 FAN=TH /79
SHA A&l g4 R

- 142 -



140 -

120

100 -+

80 -
60 - W 50ppm
H 100ppm

4’9 -

20 -

,D =

con(MSH)  Arbutin
(150ppm)

Melanin contens (%)

Ethanol extracts of fallen pear pomace (% EtOH)
[(2912] Inhibition melanin synthesis of ethanol extracts from fallen pears on BI16F10
melanoma cells. The cells were incubated with fallen pears extracts for 4day in 5% CO.
incubator at 37C.

® A= W Tyrosinase ©ald 23 A3
Aehd A #EE gd ddRs ARgo] d=AE &3] 93] Tyrosinase<

Z o] 83 Western bloto 2 & whilge] wtad ek walo] thsle] xAeIh St
F=9 %8 EtOH F+&5&5 7 S0ig/ml =2 A2 g 23, 0% EtOH FZFo] Tyrosinase
q4&

Falfeny pear pomace 50 (Lgfmlil

con o-BESH arbulin O 2% 50 75 188 {3 B0

tyrosinase e
pracin e ——r————

Hatative Tyrosinass probadn lewed
{Pubid}

Qa‘gzégggﬁgﬁ

>*«Ebl§ AA{M
Ethaoni axﬁras:i; ol fallen paw pomnce [ BICH})
[1913] Effect of fallen pear pomace ethanol extracts on the expressions of the

Tyrosinase proteins in B16F10 cells.
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© Y3} 0% EtOH 322 =9 wed 443 =74

Y93} EtOH F&8 T &3%7} 7F =3d 943 0% EtOH F&ES 3= =(, 5, 25,
50 pg/mD A 8std Melanin A A& a3= =AHsgch 7 23 50ug/ml =54 37.
2% A3 &35 YeER o

140

120
£ 100
vy
=
=
& 80
=
3
g 60 W 0% EtOH
E
L1+
o 40
E

20

0
arbutin Ippm Sppm 25ppm 30ppm
(130ppm)

concetnration {(ug/mL)

[2¥14] Inhibition melanin synthesis of ethanol extracts from fallen pear pomace on B16F10
melanoma cells. The cells were incubated with fallen pears extracts for 4day in 5% CO:
incubator at 37C.

@ <3} wi¥l 0% EtOH F&%E9] Tyrosinase @@ @& &) &3}

_ll}lv
O_|_4

Y3} wel 0% EtOH 28-S 25, 50ug/ml 552 Melanoma A% U} Tyrosinase w3
DAFS HslE SAsAT. 1 A3, 93 a8t 0% EtOH F+5&2 o -MSHell 93]
=9 Tyrosinase Y-S % & o2 AA|5AT.
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e

20 -
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o | : -
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a-MsH Arbutin 25ppm SOppm
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Relative protein expression level

[1™15] Effect of fallen pear pomace ethanol extracts on the expressions of the
Tyrosinase proteins in B16F10 cells.

o B AF M= 37FA I3} EtOH 0, 50, 100% =9 v aus A7siac. Aggd
A4 A dAQl Tyrosinase HAEA} Hatd AHAH AHads =43 23, Jd3 EtOH
FZ2Eo] W 282 Tyrosinased AL AFHAo 7 431921, BI6F10 melanoma
M EANA o -MSHel )3 Tyrosinase 43 Melanin A A= 93 100% EtOH F&&
= AT 0%, 50% FE==AT AR5 B ol v axes SAEH] HS4
=41 o 4% v 335 YehdE g1ttt B3 Az 54 AFe JoAME F
A= Hla| HFAEE"] MEF4do] A YRt A3 o=w, Y3 & FEE0%
EtOH)o] A=E AZEE 98.9+3.5 o]4o]n, B16F10 Melanoma A=< Melanogenesisell 2]
gk Tyrosinase &4 Ao wh& #Aehd &4 #H QAA Tyrosinase, TRP1S] Hd-& A
el wet v g9 AY S & T AT v FojRol mEAg R A A JFE H
=54 Aes AAGRHHE Ax 4 4 v a5 FUst A2 5 AdS AR B
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FAAZEY B3k AR 70gS A @sle], Bottleo] % % 0, 25 50, 75, 100%
EtOHE ZZz 208+ Fdste] A2oA 2443, 23] FEeAT. F23 FE=2
Whatman No.l AF}AE Algsle] bl sla, &3t 10L Freeze dry(PVTFD 10R,
Ishin lab Co. Ltd, Korea)® TAZxste] EEFsATt o] o, s40xF =12 o
Table 13.¢} 2t}

e rlo

Table 13. Condition of Freeze dry.

Temperature(C) -24 -15 0 10 20 30 30

Time(min) 120 180 180 120 120 120 o

AXAZste] BEEd A7 10gS A #3te] Bottleo] ¥& 3, FE28&u2 77
21 100ml¥ E<43te] Autoclaveol| A 40, 50, 60, 70, 80, 90, 100C & 2A|3t =
. FE3 F=ES Whatman No.l FHAE AFE3 7Hete#sla, B8] =

f

>
o ob
B2 lo

. e

- 0“.[.4

10g& A =3tod Bottleol] %
qJ 1, 2, 4, 6, 8, 154|171

F= &1 vxo WE FEFHR FE F&L2 oty Table 6.3 2ot &L 50% EtO
o] 10%= 71 =%, 50% EtOH F=&< 7|22 3t EtOHY &

<
T
b B AL ol dsE 22580 YolAE 22 B 4 Atk
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Table 6. Yield of extact by EtOH contents.

0% EtOH 359.5 50.71
25% EtOH 43.0 61.43
50% EtOH 49.0 70.00
75% EtOH 45.0 64.29
100% EtOH 35.0 50.00

=
=
T AU

Table 8.9} &t} 70Ce F& =
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Table 15. Yield of extract by extract temperature.

50 3.7 7.2 6.4 7.0 37 72 64 70

60 3.6 7.7 5.6 7.0 36 7 56 70

70 3.9 8.1 6.6 7.8 39 81 66 78

80 3.8 7.5 6.3 7.8 38 IB) 63 78

90 4.0 7.5 6.5 7.1 40 75 65 71

100 3.9 7.5 6.4 7.2 39 75 64 72
@) FE80Fol BE 25 58

FEgulgel BE el FF Fgol ASels FEEvFe] Frhel we
FolAQ Aol HAT = GO, 0T FHEE F2HALS W, g B £
% 482 BAY

1:10 3.7 7.1 6.0 5.4 37 71 60 54

1:15 3.5 7.9 6.2 6.5 35 79 62 65

1:20 3.0 3.8 6.1 7.0 30 38 61 70

1:25 1.9 7.8 6.7 7.5 19 78 67 75

1:30 4.2 8.2 7.2 7.3 42 82 72 73

oge] 93 FExdd mE FE TS Fd & 23, 50% EtOH 30vi+E FE&
2 ste] 70C o =z 6~8A%F FE8Ae W /M B2 FEES F52 F AU

[e)

=

Aow ARHT.
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W o5 A2 A olURE S 24
(1) A3y
Obh 3% FA ANS oUHE

O HAE F

G
BN
&)

gio] MAAEE EEshr] fsted A4 HAx B2 A AE 10ge HsE 95%
CH;OH 35mlell o} #&7& o]&ste] #&3} 3 %, Whatman No.l oA E o] &3+

Hehod st & AES AASY. I kA= oAl IN HCL 25mlE @i 3083t

R E
ol-&ste] & & oA It sl P F AES AARH. YA kA= IN NaOH

5 z; oquro}oq DA A AST 1 A 40T 9] §-27] o) A

®©
i
B
E
:11,
ET
)
&
4

=
=

Gt 9 vEy 4855 Zbz 20842 0, 25, 50, 75, 100% EtOHZ 16413t F+&38h<]
Whatman No.l &R &2 7+t st ooy FE2HS = 3

e FEC R
sk

® AAEe] gz

.

¥ 32
HH 71-7‘1:11- OF/H /vl/(-ﬂ_Loﬂ 71—71— ZOHH_'_/] O

25, 50, 75, 100% EtOH=Z 16A1ZF F=3+
Whatman No.l o3X]2 7Fete]3te] of 3}

] 292 ¥% ¥, AAzs BuE 8
At
® % 580 %7

7 2% 209 32380 2% 488 2% 3 AR Ax2 TP ol 7 35
Mol ofs] AHE F2 892 TAAZSS 208 @ Az T U MELE
UehR it
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N

Z7]o A 3~5A

B %)= A+B=C 100

F AEs #7019 FF @

o
+

e
i

2
T

o

oo

i

SEEEREES

, Whatman N
lol 1A1ZE 7}

o]

, Whatman No.1 & 3}-7|

Fod 1]
, ThAl IN HCl 2502 =98ke] 1417 muh

td ok 53 kARl IN NaOHE 2.5L &<

S

As

, TkAl IN HCI 2.5L

&
z
o 53 Akl IN NaOH

;ﬂ,

=
=
=
=

o=

T
o~
T

e

J

Fed 87]el "o} EtOH 35L& %

°

OA el

4

°

K
=
=

]

o

}o] o]
5} T
tel 871 ol EtOH 3.5

°

St v g HAZY 2E 58

°

S

)

2 Atel

100g<

%
K

]

3

E‘l’

Fol 1A 7 ol

S

2.5L &4

=
=
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file)
r
-

1

X

o

ﬂ

bl olg

©
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HiE o] ghef B AEe AASAT Bl E2 Akl IN NaOH 2.5 =5 FYd3te] 1
AIZE 74 aib712 Al & AolE U, FAEE S 3este] wiE o] @i
AES AASL RAXE 353 IAS FHFE 13 AH3 £, IN HCIE AA s o
Al A SRFE AFst ARdt F HS IS 40T FAx7|M dxste] £

Table 17. qAlxz2] & F= 4.

=

12k o3 &, ZFAREA IN
HCle &% 2o S4&
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E__:
5ot 0cAN Az 4z A% B

filo
N
BN

@ HFEA4E EX(Arbutin g £4)
QO FFE A& F== Az
IAd = JairHIhHE FFEE F30), FaH), AH), dFW)ez o Zhzt
FZ 8WF, FE2E, FEANY FE2 WSt w2 Albutin FFE BAEAT I
ANE vlg o2 st ¥& gEFe B 5, 10, 15849 FEEuiaF, 90 == 100T 2 F
S25E FEXMU0E AASA PHE FEXUCE FUF FE2S YA T
*. Description of Samples
Wonhwang Singo Chuhwang Hwanggum
(W) S) © (H)
L SO 2E U5 C-D F2ENFA5 H-D F&&0130H)
T8l =(1:5)

W-@ S-@ C-@ H-@
=81 Z1:10) F=-& v Z(1:10) =& Z(1:10) =81 Z(1:10)
W-& 5-® C-® H-®
F=-8m =F1:15 F=-81 F1:15 F=8 v =1:15 =87 =1:15
W-@ FZ25(90C) S-@ FEF25(90C) C-@ FEF22%5(90C) H-@ F=%(90TC)
W-® 5-® C-® H-®
FZ25(100C) F=25(100C) FZ25(100C) FZ25(100C)

© HPLCE ©] &% F&A4E &4

o Az 9@ A

B Ao A AFgH Caffeic acid 2 Chlorogenic aicd % %-2 SigmaiHSigma Chemica
I Co., St. Louis, MO, USA)9| A& AR&st3th Aol AH8H B 8ME2 5508
Wako (Wako Pure Chemical Industries., Osaka, Japan)Z &8 TFd3Fo. F
/mLe HFEe=7F HEE vEgsed 590 HPLC 4 A I8 o33 g3 A2

AbgstR e, e E42 33 HtE ddsiait.

2

N
i
rlo
3
3
oQ

_EL

£ Methanolol] =4 Img/ml7l =% TF AHLS A %3
25pg/ml, 12.5ug/ml, 25.0pg/ml, 50.0pug/ml, 100.0pg/mliZ =3}

)
ol
2l
)
ox,
filo
Ho
=
n{m

- 152 -



o HPLC ¥4

Hjul 2=E9] Caffeic acid 2@ Chlorogenic aicd 418 €% HPLC #4] %74 Table
110 293tttk HPLC 404 Z-3 -2 Capcellpak-C18(4.6 x 250mm, 5um, Shiseido C
0, Ltd, Tokyo, Japan)& A}-&3+% 3, HPLC “&4¥]l= Pump, Autosampler, Column oven, ph
otodiode array UV/VIS detector (Waters HPLC system, Millford, MA, USA)E A}-£3}9 1,
dolg 3 % AHgE 93] Empower software program2 AF&3t3th A &9+ 0.2%
Acetic acid, B &&= Methanol2 Al&3tg o RE Sujs AME A €7 9 HEZ o
I} F Ag3YET Columnel F4LS 0.8ml/mino] o™ EAAZFE QoA 58744 o]
A AE T5%E &8 3P, SEOA 10E71A o]F4 BE H0%=E E7HAIZHT ol 14E
TFA] ol & AE T5%= WY z7] £ 2AoE ZAHIAUY. UVE 330nm F3oA =

Aahgon, ARE 100E FUshaT

Table 18. Analytucal conditions of HPLC for analysis of caffeic acid and chlorogenic

Parameters Conditions
Capcellpak-C18

Column
(C18, 4.6 X 250mm, 5um)
Flow rate 0.8ml/min
Injection volumn 10ul
UV detection 330nm
Run time 15min
Time (min) % A % B
0 75 25
Gradient > & 25
10 50 50
14 75 25
15 75 25

1) 0.2% Acetic acid 2) Methanol
acid.

g Wedelde ‘oepES Ael WelHold v}

u ) °
ol =ehQI(A EooFE S A) B Fuake] FHYT

- 183 -




- E-o]A4(Specificity)

Caffeic acid ¥ Chlorogenic aicd E¢-8H= H A wiv F&F& ¢S HPLCE
B35t g 2ulE1342] Retention time¥} Spectrum2- H] w3} th

- 214 A (Linearity)

Caffeic acid 3 Chlorogenic aicd €89 Img/mlE ZA|ste] Methanol® =340 &
3|45t 6.25~100 vg/mle] AZE HPLCE £43 & sl theh HZ o o }Oﬂl é%
A& AAQsta, RPge sttt AAAFAALOQ, Limit of quantitation)= AZ o
#--1](Signal to noise, SIN)gto] 3.3¥ w2, 7 ZE3A(LOD, Limit of detection):= S/ H]
£°] 109 W= A3t

- A 844 (Accuracy)

A8 JulEH(ntra-day)® I7rEAM(nter-day)e] WoldS ZHs YT =
2 Caffeic acid 2 Chlorogenic aicdE 12.5xg/ml, 25xg/ml, 50 xg/mlzZ &3 ZA| s}
A EA(Intraday) ¥ < 3HEA(Inter-day)oll /] HPLC £4]9] AdA LS 25Tt HEA

& =A% A weol n2Fe B B3 Asel Al AR 2 A= A2
©)

o Inter- day«] 7z§§“4 © Intra- day«] H$4E 39 FoF
o Zt NE e F3initt 3% % 33 WhESle] HPLCE #4319

- 444 9 3]4&(Precision and recovery)

AYAL 125 pg/ml, 25xg/ml, 50 xg/ml = BEFEHE 2 63 wrEst] A
AFHAE SAHSIAT AoEsE 4?<}(Relat1ve standard deviation, RSD)= Z#FHA}E
7O 2 Uro MESZ AL4EIAY. S4Ee 35 EFEd S oUE A & de |
e HE=gYo] HAN vty &S T

HlEl 2Z 22 50mg/mle] HEE A Hgsta 0.454m Syringe filter2 78t} Al
fAHo g AR HT 7 AlEe 33 vHE ZA45 T 589 aBvEOHY 3
HAS E5to] Y HAFAe| o) miet F=&E A& F Caffeic acid 2 Chlorogenic ai
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b

=

E5AS 24T s=

, 25, 50, 75, 100%N A 23]
AA Besh stk BT

=
o
N, g
i
ol
i
flo
e
O
T
off
kr
i
ol e
%
PN

Aol o

5

o flu
o

8

o2

= F=
= s} €

2 A

FN

o
-

>

U3}, ul%a, Wk el AMES EOH S50 WE FF £8& Table 12.9F 2gtth

%ol MEte] Yabe] 23 8o 7 EOH SEvith ¥ AL el & 4 glglon,
NAZLY F25EL 12-09%% B FZ F82 BT

Table 19. b, v %), wlut fe) AL GulzAd F2F 3 2258

= | NE=F FEF FETE
F1 ) <3 0% EtOH 300g 86g 29.3%
F2 v %3} 50% EtOH 300g 75¢ 25.0%
F7 )3} 100% EtOH 100g 8g 8.0%
F8 n) %3} 25% EtOH 100g 24g 24.0%
F9 v %3} 75% EtOH 100g 3lg 31.0%
F3 Y3} 0% EtOH 2,000g 1,488g 74.4%
F4 Y3} 50% EtOH 2,000g 1,207g 60.4%
F10 Y43} 100% EtOH 100g 11g 11.0%
F11 U3} 25% EtOH 100g 29g 29.0%
F12 Y3} 75% EtOH 100g 33g 33.0%
F5 el g2 A A E 0% EtOH 2,700g 267g 9.9%
F6 Wk 2] A AE 50% EtOH 3,500g 182g 5.2%
F13 ek e A A E 100% EtOH 390g 3.5¢ 1.2%
Fl4 Wek 2] AAE 25% EtOH 250g 14.5g 5.8%
F15 wak e MM E 75% EtOH 250g 12g 4.8%

() 95 A2 fds olUREE &4 5 34 &

© W SR G

- 155 -




Wl o) SR FFS 43| B Ak oby Table 13.3 2tk 33 wEdte] w)
Fulo] £E FHL AT AT oF 77.343%E W ARINE 2L FE FFL 1Y
=3

Table 20. Water content of pear pomace.
1=}t 2} 3t
A5 (A) 10.01g 10.00g 10.00g
Az A 71 A B 12.4043g 12.4926g 12.3798g
Az A As+77] FA (A+B) 22.4143¢g 22.4926¢ 22.3798¢g
Az 5 71 FA4 O 14.6455g 14.7301g 14.7004g
T T 77.610% 77.625% 76.794%
B T g 77.343+0.005%
@ 3}, vl&a, wEk G AAE 23 58 g9
G 93}, B&HE o8 HAE FE 58
G3t, vl%RE ol§d MAE FEF P F&L ofd Table 14.9 zgkth 3 fo)
AAE F2 &2 7.78% AL, Vs 7 4AZ F2 &2 4451%=2 F3ol vlst
o ml&ate] HAE FE $80 A B AL AAT £ A
Table 21. Extraction yield and weight of stone cells by pears.
TEF R T
NEF (@) 2,018
S} AHNE F2% () 157
F= 7€ %) 7.78
A5 (9 2,579
m] <537} AAE F=F Q) 1,148
F= 7€ %) 44.51

© RS o] &3 MAE FF T&

Muh S YRR She] HHAXE 22T Ase oo 2sith vuke) HAE 33
T&2 10.0~11.25%° F= F&& EHIA, o|=2RH S AME3E HAE FE FEE
°F 10.58%<%1 A< &< & + ATh
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3zt
200g
21.0g
10.50%

22k
200g
20.0g
10.00
10.58 £0.006%

1=}
200g
22.58

11.25

Table 22. Extraction yield and weight of stone cells by pear pomace.

o
i

ANE 22

%
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ol
i

o
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e
s

J3
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38 dHA

o

=

o}# Table 16.7 Z9kth.
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Table 23. Extraction yield and weight of stone cells by pear pomace.

4,124g
2,300g
55.77%

6,000g
3,236g
53.93%

53.07+0.03%

10,000g
4,950g
49.50%

o

A E S5

=13
=1

A

o
-

o
+
i
N

)

‘mo

A= olzf ¢} Table 17.3 2o} &%

ol

Fod

S

w7 e EE 1)

2]

Ao, 100C FEAlol+=

FEAd=

90C

o
A

N
N

K

I8

Singo Chuhwang Hwanggum

Wonhwang

(H

©

®

W)

op

ke
i

o
A
A+

o

i
-

o
B
-

o

A
A

o
A
-

op

i
-

o
A
-

(%)

(@)

(%)

(@

(%)

(@)

(%)

(@)

40

4.0

45

4.5

99

9.5

60

6.0

(1:5)

Sl &

95

9.5

60

6.0

65

6.5

65

(1:10)

Sl

65

6.5

65

6.5

70

7.0

70

(1:15)

30

15.0

o7

28.5

34

17.0

65

32.5

M

e
e

(90C)

29

14.5

26

13.0

59

29.5

31

15.5

M

e
-

(100C)
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e E2H FEE F8AR TS BA
3}o] 1.511~1.806mg/ge. 2 7}& Eo &

Hir

Z

T8

—ir%L 1 E}L =30l vste 784
i

< Albutin ¥F& EOE‘E} Caffeic acid
T FEEAA
er /\]_]_oﬂk]lj]- R RN
.6003mg/g, 21 A= 0.2253 ~ 0.8324mg/ge] TFES HH{Y. o]Z Ho}
Ji-o] ko] VM =2 AS g & F UTh

1 EEE ) AvEe weistge o, Aae
olgf= RBo] pRAoe|gy 3 2= 9z}

Table 25. ¥ &FF° &

T&AEY T

off o
o o

=
T

o b
2

rr

to
»

.
[-'O

o [

}\}\9}1___1]1,

o )=
FEAE

°
> =
S

Rl

@ o
4> o

. Arbutin®] 9]
034~1.306mg/g 0.2
—%%E"ﬂ/ﬂ?} 0.0156~0.023

. 18]31 Chlorogen
3o A1) Chlorogenic acid

HXL

Pﬂ L

3}A

dFol B FFol Bl =2H

Arbutin Content

Caffeic acid

Chlorogenic acid

(mg/g) (mgl/g) (mg/g)
Cl 1.806+0.029 0.0156 +0.0051 0.8703+0.0084
C2 1.699+0.026 0.0168+0.0054 1.1118+0.0084
C3 1.573+0.003 0.0180+0.0050 1.1897+0.0083
Cl12 1.511+0.019 0.0220£0.0052 1.6003+0.0084
C13 1.581+0.005 0.0231+0.0052 1.5838+0.0079
H1 0.610£0.001 - -
H2 0.627+0.002 - -
H3 0.776 £0.001 - -
HI12 0.654£0.002 - -
HI3 0.686x0.002 - -
S1 1.034+0.019 - 0.4399+0.0086
S2 1.082+0.002 - 0.5106 0.0080
S3 1.301+0.012 - 0.2253+0.0087
S12 1.306 £0.006 - 0.8324£0.0081
S13 1.121+0.002 - 0.481440.0096
W1 0.485£0.003 - -
w2 0.4450.000 - -
W3 0.449+0.002 - -
W12 0.615+0.004 - -
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W13 0.623+0.035 - -
C : Chuhwang, H : Hwanggum, S : Singo, W : Wonhwang
1 5ujse) 4ol 2 10050 FE80), 30 15wj5e) &8
12 : 9059 FE225, 13 10059 FE22=%
o W] FEEAW FEAE P
W g3}, m<swie] EtOH 5o WE f84%89 g3 B dnt gow g9
t}. Arbutin, Chlorogenic acidA S 2% "3 100% EtOH FEElA k7 140.444m
glg, 289.5748mg/ge] =X TEFS EHAAL, HARZ Hiol| Bls| wsolA E2 Arbutin
TdFe HATh o2 Hol Hatd M= v, 28a v FEx FoAAE
00% EtOH FZEA & F84E FFS Hole 2e AT 4 Aok Caffeic aci
do] ALoEs F2EEdA FFES S 4 ¢19la, Chlorogenic acide] gHeke] 7 $-o&=
nls o A= 0, 50, 100% EtOH FZE=olAl ZH7 3.7061~289.5748mg/ge] &< R,
SR ME vsgets giRH o2 25, 75% EtOH FZEo| AT 0.2978~1.4256mg/ge] 3
g BT
Table 26. F+=x4 W& v F&AE & 4
Arbutin Content Caffeic acid Chlorogenic acid
(mg/g) (mg/g) (mg/g)
F1 27.216+0.789 - 3.7061£0.0096
F2 64.538 £0.817 - 4.4862+0.0106
F4 0.776 +0.046 - -
F7 140.444+1.308 - 289.5748£0.1142
F8 48.864+1.870 - -
F9 70.765+0.575 - -
F10 2.269+0.382 - -
F11 - - 0.2978 +0.0092
F12 0.927£0.001 - 1.4256£0.0098
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1(Specificity)

(e}
R

s}

)43} 100% EtOH %%

n) 43 0% EtOH
v <3 50% EtOH
Y3} 50% EtOH F=&&
- Y3} 100% EtOH
;Y3 25% EtOH
F12 : Y3} 75% EtOH F&&

F1 :
F2 :
F4

F7 :
F10
F11

- Eo]4

3
tof
4
3
7
l?‘

"1Z00 1400

16.00

o0’

- 161 -

minute

200

o) — K K| o g
U P =
c® W 3
ooy X W
=N =N °
AN g
THER O E
arEﬂaovwﬁf 5
]ﬂu_luﬁ R =)
o ﬂ,umwﬁ S
ok, o
xmﬂ o = X 5
o o W 2T &
o N fa S
ﬂmﬁ _ZT ,_I!.” _Z_l \Iﬂ_l M_l (@)
ﬂu,mm_vpu.,mﬂ;ouuf ..m
=L FAQ °
of g A = -
MaL.mbMﬂH S 3
[
S 2 {
E_Limwﬂuﬂ.,. 8 .m
e o“uoga,_é_\m ~
o#&,_ﬂ_,,mo 2 = ]
ﬂwﬁmﬂ%@m o 3
ol ﬂ_.mﬂﬂﬂ_-m 5 ¥ )
mw Ty ¥E 2 il S
Eﬁﬂ_ﬂ&o%d’m = P
LR = R 3
T Mg g - v
< o iy
EO ,n_uaf‘m_l.mﬁz\wmw_w m =
oy W T o] m oy O 2
BN g TR F
M%%dﬂaw@ﬂ mE
o WL < ®m 5
X0 %%L B A S e P
r w o o W R e ;= "
BH o B M B g ¢ S v




- 2414 (Linearity), H4<3AI(LOD) 2 A ZF3HA(LOQ)

6.25~100 z g/mle] ©AZ o 2 3]2443} Caffeic acid, Chlorogenic acid £&F&<-& HPLC
BAste] Hdapxe 249 o Figure 13.3 22 A#A-S Jel Sl Caffeic aci
d 2 Chlorogenic acid®] #A#A o] ABAAFTRIE 09998 & HHAHS RPoH, &
Z3 A= 161 g/ml, 114 pg/ml, BFIA = 49 xgml, 35xgml =02 eyt 2
ATE W FE2EY FZESE e AAE ARAHRY BAES g AIdAY AE

@7 § Aog 83 B AFoMe] BEo| FsT Ao ARHL.

s

oN

Hj
%

i

6000000
- 5000000 - i
4000000 e
3000000 -] P
2000000 - o

1000000 - -

0 4

Area

L] T T T T I
5000000 - 0 20 40 &80 80 100

B E
4000000 e

3000000 - -
2000000 - m
1000000 =

0 4

=
-

T ¥ T " ' T
0 20 40 60 80 100
Conc (ng/mL)

[1¥17] Calibration curve of (A) caffeic acid and (B) chlorogenic acid standard solution.
- A g4 (Accuracy), LA (Precision) 2 3] 4=&-(Recovery)

AHeA A= Table 20.3 7o) Caffeic acid @ Chlorogenic acid®] Intra-day 4ol
A= 96.27+3.10~97.97+£2.83%, 94.52+3.04~97.38+2.30% =, Inter-day &4 A= 96.05+
1.72~99.02+3.06%, 95.54+0.60~97.02+2.99%5 EItt. AL A =5 247 685
% RSD#S EAslgon, 34 A 52 6uHE T Ao g WS fAEEdd =
At 3FE= ARgS NESZ ALY Table 21.3 2] Caffeic acid 2 Chlor
ogenic acid EFF 9 3482 93.66~106.32%, 97.33~105.68% ©|% ™, RSD= 3.16%, 2.8
4% oYW= Yyt w5EHZ 125 ugmlo A= 93.66%, 97.33%, 25 g/mlo A= 102.41%,
103.61%, 50 x g/mlol A= 106.32%, 105.68%2] 3+&< Rt AXHFESEZH Caffeic a
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cid ¥ Chlorogenic acidell gk &A=3H "ol deo] gk B Pellati 5(10)2] A+
ol A geldr & YA} Pellati 5(10)S Caffeic acid @ Chlorogenic acid &4 ol g
Aol A R*S 0.9999 o] o2 7z+zb 98.95~102.82, 96.59~103.83%2] 34 8-S AdoH
SDE 2%, 3%°IW=E RstHtt Pellati & ©] BEiug AESA, AFdA ¢ 3¢&2
B AT ARe AT 28, Retention time®] 7-$- Chlorogenic acide 3.01%, C
affeic acid= 4.038 o2 Hu3H. & A4 = Chlorogenic acid®] Retention time<
4F-0]% o, Caffeic acid®] Retention time 6.5% S 2 Pellati 59 HIRT= i =
Retention times RAT £ AT &40 AH8H wiv} FZ2E9] 4% 4412 3
ool Al T2 E-o] &&FH+= o Z Hol Caffeic acid 2 Chlorogenic acid =9
¢l ®AC Retention timeS 4% o]F g2 HAsE= Aol a2 02 AZEAL.

ol

e

2 A

Table 27. Intra-and inter-day accuracy of caffeic acid and chlorogenic acid.

Nominal Mean Nominal Mean
(conc measured Accuracy RSD (conc measured Accuracy RSD
/ mi) concentration (%) (%) y mi) concentration (%) (%)
8 (x2g/m) “8 (x2g/m)
Caffeic  acid Chlorogenic  acid
12.5 12.24 97.90 1.86 12.5 12.17 97.38 2.30
Intra Intra-
25 24.06 96.27 3.10 25 23.63 94.52 3.04
-day day
50 48.98 97.97 2.83 50 47.87 95.79 2.94
12.5 12.01 96.05 1.72 12.5 11.94 95.54 0.60
Inter Inter-
25 24.57 98.29 4.06 25 24.08 96.35 3.77
-day day
50 49.51 99.02 3.06 50 48.51 97.02 2.99
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Table 28. Precision of caffeic acid and chlorogenic acid.

Nominal Mean measured
. . Recovery RSD
concentration concentration SD ©% %
(ug/ml) (ug/mD 0 ’
Caffeic acid
12.5 11.66 3.09 93.66 3.16
25 25.59 0.56 102.41 0.53
50 53.16 0.44 106.32 0.41
Nommal' Mean measgred Recovery RSD
concentration concentration SD @ @
(ug/ml) (ug/ml) § §
Chlorogenic  acid
12.5 12.16 2.71 97.33 2.84
25 25.90 0.55 103.61 0.54
50 52.84 0.51 105.68 0.49

- B AEYY AZHAAHE Esle] Caffeic acid @ Chlorogenic acidell thd+ 4+7] HPLC
BEx¥o] vl &5 9 Caffeic acid 2 Chlorogenic acid®] Aol o]&= = U&= =
3 e, 5olA, A, A 2 AEAES 2 S o F UM

- HiEFS 100% B2 F& 32 v Caffeic acid 2 Chlorogenic acid® Z+z+ 0.18mg/g, 0.1

Tmg/gEA °F 1:19] HE&ZE FFo| HUth 12y EtOH FJHI7F =25= Chlorogenic

acide 0.5mg/g7t A FZ&Eo] 4 o}, Caffeic acide FEE0] 745 A tHTable 22.).
O~

A Eo|A 7]&3 nuke} o] Caffeic acid 2 Chlorogenic acids Fd2EHE & At 5
I #HHo] Qo] wjEk FEE9 7T A ME Tl i—%% Zog ZiddEn. E3
ko] &uf FEA] oehE FY HlEo| mE F i FZ djdo] GeAE EAo]
Ao, FF g F7F, &%, FEA7 w}E Caffeic acid 2 Chlorogenic acid % H]
&8 =&3ta, A FAH ALI5AS e fa4 Bo] Caffeic acid 2 Chloroge
nic acidz +43t | 754 &A/ T =% 2 Ao=E AsHTh

Table 29. Content of caffeic acid and chlorogenic acid extracted by different
solvent ratio (H20/Ethanol, V/V). Each values was the mean=+SD.

Ethanol Caffeic acid Chlorogenic acid
IV, %) (mg/g) (mg/g)
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0 0.18+0.01 0.17+0.012

25 0.16+0.02 0.36+0.013
50 - 0.37x0.011
75 - 0.49+0.008
100 - 0.50+0.007
SR HA L SR A ANE oJURE aAle] AY AT % AFHH AFHY 7Y

D 4F
0D HAZ FE Sole] W3t
sl 71Ee] HAE FEA AHE

HolAi EOHE dAlshel BERAE BT, B A AANFEE AEEoI
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@ FYAHAHE B 9 uAETH B4

FERUEE F23 A E} 95 Axwyo el &3 A9
Zy B
QO FE

o 717 : A=EHA], 105C A=x7)

o ZAWY

- AFAHAAE v 71gste dF A4

- AAES AW AF > dAxy|d Yol 3~5A7 A=

- A ACIE FollA ¢k 3083 Hl - A =3

- A AFHAE 12413 AZR3He] o] & uj7x] e x2S whE

o Ak
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B %)= ) < 100
a: AEFHA FA (9
b AL HAol FA(9
cAF F ko]l FHULS W FA(9
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o 33879

- |33 =7 E 550C 33t 2o A o2 Azt 7FE.

- gAACIEY &4 Loz 23] e e =4,
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- AAE 7Y AU ol Y=t

- 7tE B A oA nErELE doh(eF 447D
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(
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B )= 05100
Wo : &&Fo] & 33 g719 FAQ)
W, : 33} 5o 33 g7]9} 3E2 FA(
S : AA AFH
© =A%
o 7|9 &
- 7= 105CAZ7) oA g
— dAAlol ol A Aoz 23 g FAE 4.

=
AL

Al

AA oF 2~10ge Dot A5 AFAA | ¥

: DET. GRAS N)

E ]

S7)o) WRe Az AR He.
98~100C o] FA=z7)o] Po] o 143}
= FAACTEHAA A3 P
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daol
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37 AA Yol &x
105C &} Ax7]ol A 2A3 BE % — HAACIH ol A
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He 7HEA S
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@ =9

=

o A el 3l (E3l7%x : BUCHI Digestion Unit K-435)

- AAE AR Astel, WFES2A Pt

- RSlEA 223 A I 15mlE Y

- 2ol ARse Bl >

o 7/ % AA (Z=FAA : BUCHI Kjeldahl Distillation Unit B-324)
- ZdGZg 39 H,O 50mlE 78, 32% NaOH 65mlE 9o =7
- SFEHY Y4oE= NH3E 2% H3iBOs; 80ml7F 59 A= 7] =3,
- SHFHES 0.IN HCIZ pH 4.217F H& AH7HA A A.

o ALk

0.0014 X (b— a) X

AAZ(g)
0.0014 : 0.IN HCI 1mlell “333st= NZHg)
a: 3AE9 0.IN HClo AA A4n]=HmD
b : BAE2] 0.IN HCle] BH AH]ZH(ml)
F : 0.IN HCl =892 47}H1)

ol %) = X 6.25 (A 275 % 100

@ g3t

o A

o

T

o A4k
F3E %) =100— (FHW A + 2 A+ 5+ 3] 5
® EF
o AlFH

JUE] EAFFL Agote] AFS ARGl Qo] BFEL 1gF dkcalE, B
o
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- A Hr] - 525C SFEWF 33} — A2 WU — 2% AF (YA AEEE AAAD 1
Az e - Aa - ofAE 1iml AlE —» dx - x2E 1.0g 718 — 130C &= —

A Al 1AL Bl — A

- XAFAA, Y FFx, AL, 332, &, HAAClH, pH meter

o
l
X“j
5

78% EtOH 4894 : 95% EtOH 821ml + H.O — 1L A&

- WEA o-oldetolA £ : Sigma Cat. A3306

- zZ2HolA| E48 : Sigma Cat. P3910, MES/TRIS &tFH o2 3]43sle] 50mg/ml=
AHE Al ZA

- ol EFFIATGA &9 : Sigma Cat. A9913

- MES/TRIS €&+=%&< : MES 19.52g(0.06M) + TRIS 12.2g(0.05M) + H.O 1.7L — NaOH 7}
3] pH 8.2(24C)=Z =4 (3% 20Coll A pH 8.3, 28C A pH 8.1) — + H:O — 2L A&

o NEE&He =A

- A8 #3843
ANZ #A3 - 70C JF2E 539 A2 — dAACH B — A2 23

@ 4Ag & 5 gle AE, B A dsdx

® Aol 10% 01%017%14 BEA B A AfdHZ2 XA 2 1g9 25ml¥ 3H

Ae]) AFAAZ A FA &4 7|5 - BA

© @o] HL AL 2olds =4 o] (10ml/g) EtOHE 2~33] & — 459 AA

— 40C &% A

k7 Ae= W

- EaEE
- 600ml WA A& 1ge Dol AA TADL 2% Fl,
. MES/TRIS $+%&° 40mly 7}8F — A4 wuk - WA o -ophetola &9 50ul 7}

3}
=

A

G Be F, 95-100C 8ol A 1587 WikE 358 F) — 60C2 43,
G2uut AA, wolu uiete] 471 A WEjo] SRS AAFEOR Hol £9
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&of B — "3 A]Qk —E«% H.O 10ml= Washing.
Oul-& 7]_61:1- N OLEU]-E‘E],'-% 60C/30 A=l

I ZH oA A
dF ol A A, 60°C oﬂ/ﬂ 1M NaOH, HCI-& A}&-3}o] pH 4.0~4.782 %A
O ZZFIATA & 300ulS 7HE — EdFuEEhE 92 %, 60T /308 /nlRt

flo

- & 2 o] 3(TDF) = =4
60C, 95% EtOH 225ml& Z4zre] Ald-&-<Heofl 71g (EtOH¥ Al d-&He] Fo Bl&
4:1)
oA BAE Aol A&, 1AM A
Waoqua] o 78% EtOH 15mlE 7}

EtOH= Washing.
FFES 78% EtOH — 95% EtOH — Acetone =22 Z+Z} 15ml¥ 23] Washing.
105C oA fed37) 2% A% — dHolAolH 1A By — A=k

2o e AR F shte wud g 24 ("AaAS : 6.25)

O& 3shbe 525C, SAIRE o 33t —» A=

— Fddy - FLEHE A — 78%

L=

o AL
- AR WF mg) = FAY AR (mg) P — A,

Pg @ FAIE @A 2 (mg)

Ag 1 FAE 3 EFmg

. (AA S HHEIA Al (mg) — P— A— B)

_ AlolAdo slak —

P : &2 ¥ (mg)

A 3 EF(mg)

B : FA1d3k(mg)

MY mAEAdR el Fdte A s

AR AR Imlg AL oml W SR AFA] DA A4t 394
%, o7 49 1ml

B of}x|(Whatman No 2, Whatman, Maidstone, UK)Z < 3}3F &
E 3M Petrifilm™ aerobic count plate(St. Paul, MN, USA)ell &3} 35~37C ol A 24~48
1ZF i Fste] A E HS JAetrE Adstith

>
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o AT

A £A 1mlek 2 dAE A ImlE A x5 3M Petrifilm™ E. coli/coliform
count plate(St. Paul, MN, USA)oll HZE3t ¥, 35~37C oA 24~48A|1%F vl &fste] AAAH F
2 g F FYo 7122 A e JAFFE s ugel uet ALste =AY

o

o A% Bl FFoldt

NE

AAE AT ImE Hha Iml BF TFF HFshe]l wAER stk 34
o8-S o 3} %(Whatman No 2, Whatman, Maidstone, UK)E o33 & ojz3t 348 1m]
E 3M Petrifilm™ Yeast and Mold count plate(St. Paul, MN, USA)oll HE3t3 20~25C
o A 24~48A17F v ¥l A E FetrE Adstith

() W FFE AL ©d 23

F58 FEF HAE wW 3 Adiismel 243

Electron Microscope(FE-SEM)2- AF8-3}o] 15kVe] 7F&H dollA =4 sHH T

U{H

(n}) Western blot &4

AN EE 7247 83 BI6F10 melanoma A|3EZE RIPA buffer2 £33t YA B3
ot 74 de A=HS 10% SDS-PAGEE o]&3] HA7|9%3ta o]= Nitrocellulose
membrane .2 o] HA| AT o]Z 5% Skim milkE EBEZHH3I FT 1z FA S 4C Oﬂfﬂ
Overnight©. & Wk$ A ATh o]oj A 1% Skim milk7} 3+ Tris-buffero) A 2z} A4S £
?l %, ECL solution& o]&3ste] HAAIA 13 R T
(\p) In vitrooll Al XM Zo] 34ts &4 a3}

O ¥ =

AR E Smg/mlZ 3143 & 48wello] A& 25ul-& ¥ Ciocaltean 50ul F7}stA Tt 3

E7F dkg A7l 3 2% Sodium carbonate 1mle £33t E§4HIEA7]E 750nmol A
=4 sty o, £F5E2& Chlorogenic acid 5, 10, 25pg/mlS AH&3}53Th.
Q@ ZgHRwol=

A2 E bmg/mlZ 3|43 & 48wello] AlE 25u1& ¥ 3 Diethylene glycol 500ul 3} IN

NaOH 50ul & 37C, 1AIZF 2] =, 49 -—|'E‘—| 712 420nmo A SAsA Y. EEEE S




Qurcetin 10, 25, 50, 100pg/mlE A&} T

@ DPPH radical &A%

Abes 3 Yamachuchi 52 ®Hel w2} DPPH solution(8mg/100ml) 500ul ol A& &
%71 50, 100, 200, 400pg/mle] H=ZF 10u A3+ F, ALAx 30EIF WX s}
517nmei| 4] Microplate spectrophotometer2 S33=5 =43l th

2 o

3
t}.
@ ABTS radical &A%

ABTS + 7mMol] Potassium persulfate 2.45mM< &3 Y1, 12~16A13F 59 ol W3
stod 734nmell A FF 5 #kel 0.70] HEE 178 3143k $ ABTS+Solution 500ul ol Al2E
A% ®x2sF 50, 100, 200, 400 yg/mlo] HEE 10u4S AHeld T, Microplate
spectrophotometer2 &3 =5 SA3IATH

(D 973 E JHds olURES 2A9 4FSA 284 HE

h =

a4 AN S AR AYS APL Foed AF 4 HEAA weh vhps) 2
g Atk AF7SAE AP APS dstel 14HoE HEE s Eel, s
42 e ¥, 2% A, #Y, 34, A4 4848 AET

3
1%
X
f
o
N
ofo
=)
o
T,
S

+Z SujHste] ME FEHF 9 F£E&2 oy Table 30~313 24t IN HCI%

5%, IN 247 IN BAFLUEFS AHET

Z FEL 46.0% 283 IN FFFA47 IN B AUESS AFRSE A4
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E GFE SEe BSNE TETAMG GUHFAUGERS S FEHAL A M
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. A8 7F MM E FET FE FE
Fezx1
(@) (@ (%)
wEFA
IN HCI FEE 200 85.5 42.75
IN NaOH
vEgFA
IN =4k FEE 200 92.0 46.00
IN (=)
wEFA
IN F&FA4k FEE 200 97.0 48.50
IN 82 AUES(FR)

Table 31. %% §ujo] Wale] e HAx & 8 A4

K

Ry

=R
IN HCI
1IN NaOH
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(W) d59 Az 2 AL F&

Y82 AMgsls wjvte] dAx 214 mE A FE27 ¢ &2 303 )
AHESte] AAELE FE3FS w7t 53.0%9 F= &2 FAAZXS vjEhE AFESH
MNEE FE2 A5 v 5 8o =gt
Table 32. 959 Y| B2 HYAX FF F&

FE=7 N a AAE FE5% FE FE
e 3 ARE 200g 106.0g 53.00%
e SAANZE 200g 85.5¢ 42.75%
(th S &4 & vAETHE 24
O I3} ) A ES R A

S35 U5 Z gl AR HAE FUHAHAES B3 A= ol Table 23.3 2t
SG3E A5 Z sho] A X A Ee] FEL 6.0199, 32 13.5952, =T 2.2669, ZA
W 0.7081, ©8HE 77.40999] FIAAE TS 42 BT

Table 33. Y3} fa AA=xe dvbdiE &4

3%

S
3

i

N
uV)
=

v A A1
5.9998
13.6141
2.2491
0.7157
77.4213

v A A E_2
6.0400
13.5763
2.2847
0.6936
77.4054

vy AAEZ_3

H
6.0199
13.5952
2.2669
0.7081
77.4099

- 174 -




@ g3 fra) Az Aol § T

SIE d82 oo Az YAz Holdw TS obefl Table 24.9F o] 83.07%2
FS BAh

1

ok

Table 34. 93} 2 AMEe] Aol dg BT £

e o o ZEAHA o 2w 37 3 FA 2 o] 4
(mg) P(mg) A(mg) (mg) (%)
W A 2 1018.85 0.11 116.30 1020.50 83.07

@ Hjul S AMEe FE22AE AR
@ i e AMEe FEEA mE YA E 24 A4 o 2o

o S13 S2¢] AHAEL FZo] WE FEFIE 24AHAE= F& SL 4.06, S2: 4.6 = §]’§
S1: 3.9. S2: 2.5 A S1: 0.75, S2: 1.05 &2 S1:3.03 S2: 4.62 3]+ SI: 112, S2: 1.6 ¥
2ol SI: 87.2 S2: 85.6 O & AJFAZXQ S27t HIwAH O ® L& IS Yy ‘IT"]

How o)zt vrhn B % givh

o S33 549 MME FFo| WE IR BAAAE (1 S1: 547, S2: 5,51 B E
S1: 16.2. S2: 14.7 A S1: 0.59, S2: 0.51 w2 SI: 4.55 S2: 419 3]+ S1: 1.11, S2: 1.08
F2 o]l S1: 72.1 S2: 74.00g/100g 0.2 Z4F thA] FE=<2 S37F HlwAHocw w2 ¢
Bo e ol ez Folr ok B 4 itk

= =
ol BrsEREl wn Aolufel el ol wol

5=
o
)
i
Lo
off
o
ox
M
i
I

Table 35. wj¥} AxES F= Sulod WE AA

m{n
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g
(kcal)

[e)
(@
87.2

i
o

€))

1.12
1.60
1.11
1.08

XV
)

T

€))
3.03
4.62
4.55
4.19

] H
€))
0.72
1.05
0.59
0.51

(g
3.9
2.5
16.2

/100g

34.2

4.06
4.60
5.47
5.51

S1

38.0

85.6

S2

88.2

72.1

S3

80.3

74.0

14.7

S4

A= ol Table 26.3 o] A A

3.454+0.041 log CFU/g2.

1
.

o A5
gout, 7 9o

—

O
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o
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oju
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bl we g

S|

T AU

pig

Table 36. W5} AzEe| %% fujo] we

b
~
)
T
O
o0
S
N
wn
g
=
o
=
©
O
S a
2
B O
-+
g g
o <«
>
wn
s}
=
3
O on
=
(@)
2 2
| O
T o
S S
<=
«©
—
o
T

ND ND

2.400%0.110

S1

ND ND

1.841+0.088

S2

ND ND

3.454+0.041

S3

ND ND

2.065+0.157

4

Z&+IN HCI+IN NaOH)

E+IN HCI+IN NaOH)

eFA=x

ND : Not detected

(18] wid Hx=o] F5 &l &
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Total aerobic counts Yeast & molds Coliforms

(Fiestag T'
S1 pr

i I 1 1
BN
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S3
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S1: AA= (uut

3 5

S2 - AAE (Hjur 4
5

5

ZKil

+IN HCI+IN NaOH)

+IN HCI+IN NaOH)

+IN Z4HIN BRI AUEES
+IN FA4HIN AU ER

S3 : A M (afer

S4 . AAZE (e F2A

@) v T8 Az o
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B\

=74

Yal(n) &) 2 owjute] FAER A S 3}
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[(2¥819] Observation of Stone cell from scanning electron microscope.

(vh) "2hd Ao #st= Tyrosinase, MiTFo] whld ule g3 &<l

O G &} B F2E9 AZW Tyrosinase ©¥d 233 A3

Y|4y B FEEo] Melanin §Ado] #AR &49 Tyrosinaseo| v]XE H&S

dol® 7] 23t BI6F10 mouse melanoma Ao FE=®=Z 50, 125, 250 «g/ml *&] 3+
I T2A1ZF $-of Tyrosinase protein ®&-S Western blottinge. 2 13} R th. oju Az o]
House keeping gene®. & p-acting ©| %?‘S};’iﬁ} 1 A3 o-MSH AH# % Tyrosinase]
Wy Fgo] Frhsider di & FEES AHUYSE W 5= oEH2=Z Tyrosinase Td
o] ZHaAHE FlstATh

tyrosinase 2 e oy
c-MSH - + +
FPWE O O (o] S0 125 250
Arbutin O O 150 0] 0] O

[2820] Y=} & FE259 AXY Tyrosinase @& =3 A
@ FIv &) E FEE AXY MTFY @9d wd a3 &<l

‘:HJr(U]:"?‘TJr) 5 FEEo| o MZu Tyrosinase Tilde] W o] havh HAA 24
A MITF 3 a2 1 AFAA Lolry] fJste] & =7stel] MITF tuld o
o= éﬁo}%lv} 7 A o-MSH A & MTFe] o] St on J3
B APPE W ¥5 JEFH o2 MITFLHo TAaHUTH

A o]
S

)
=FE
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MITF s —— W —

FBratling  cor—m— — — — — —

o-MWSH - + + + - -
FPWE o i) i) S0 125 250
Arbutin O 150 O 0 O

[2721] GA(m &) & F229 A2 MITF @ 23 a3 gl

(¥P In vitrool A AA =z ksl &4 a3

O F ZTExolE

t:H

Total flavonoide 7153 54 AAStE ARE AAFT tUZE A2 EHI Qo] AA
X EtOH st 9] Flavonoid®] & W3S A5 o 1 A= o} Figure 19.
o} 2ok AAMEe (0, 25, 25, 75, 1000% EtOHS] :ZE& (0.5, 1, 2, 2, 5mg/g o A3} 3t
< el A A FH o2 EtOH §HaFo] Eold4E Total flavonoide] F7F st Ao =E
A=A} Flavonoide] A& &0 =2 714 Z% = A Fosive dibst 2o
2 fFo7ldd FAaAdAE Foste] AA oA s 2Eg 2o

G4 Y A gz AR S dAANACZN 4k 28-S gk

ol

£ u faj}
1 1 1

Total Flavonoid contetns {mgfg)
[#4]

2 -
N - .

EtOHO% EtOH25% EtOHS0%: EtOHT 5% EtOHLI00%

Pear pomace stone cell

=]

[1™922] Total flavonoid content of various solvent extract from stone cell of
pear pomace.

2 A3 EtOH g5 =L Total polyphenole] &% W3=E =4

ot
i)
A=)
rlr

o}¢} Fig
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ure 20.3 2t} A Ze (0, 25, 25, 75, 1000% EtOHS] &&2 (5 7, 9, 8, 8)mglg ¢ 2
Hge etk AH o olgradake] ¥old4% Total polyphenole]l F7 shi

Aoz IEHAT

EtOHO% EtOHZ25% EtOHS0% EtOHY5% EtOH100%

[
(=]

Total polyphenol contents {mg/g)

[ TR =S 5 TR 7 I S Y s | SN B v R T
1

Pear pomace stone cell

[(2¥23] Total polyphenol content of various solvent extract from stone cell of

pear pomace.
@ DPPH redical &7 %
DPPH £A%5<S A3 23 = olg Figure 21.3% £ EtOH FEH F=o w2 A=A
=< 1000 «

3o LaATS SAT A4, HAHE9 (B0, 75, 1000% EtOHS] += I/mle] &%
ANA (30, 30, 400%] 2ATS BRo™ 0%} 25%ANA= wHgE A3 gh& JYep AT

ofr :
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DPPH

50 1

W125x9/mL
2504 /mL

H500#/mlL

W 1000x/mL

DPPH Radical scavenging activity{?s)

EtOHGS EtOH25% EtOH50% EtOHT5% EtOH100%

pear pomace stone cell

[2¥24] DPPH radical scavenging activity of stone cell in pear pomace extracts
depending on ethanol concentration.

@ ABTS redical &A%
ABTS &A% A= ol Figure 22.¢} Zt}. EtOH &%F

e gl
T A2AFES AT A, Mz (0, 25 50, 75, 1000% EtOHS] FZE&< 1000 «1/ml
o] FXollA (48, 76, 81,77, TN%S] 2AHS S EATH

Ao
ol
oy

ABTS

100 -
£
£ 80 -
-
7]
[}
Rl B 1254 /ml
‘B
=
g 250z /mL
g 5002 /mlL
F =y B 10004 /mL
&
<

EtOH Cf% E1OH 25% EtOH 50% EtOH 75% EtOH 100%

pear pomace stone cell

[1™25] ABTS radical scavenging activity of stone cell in pear pomace
extracts depending on ethanol concentration.

©® 28
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ARHog F Zesdt & ZHEkolES] dFe o
st AE<Ql DPPH £7%3 ABTS &7 A7} o4
Fol & o ZeHes FFRkcl=g 9o & 4
A=

2k daHEl G 2w R AR B

(1) A3

b F=&0 H&dd BE 3 F== W Arbutin T £4
7t FEzx70] wet FF8 Algel U Arbutin % HlaE HPLC A dHE S3te] 4
N BAzAe oo 2t
[Condition of analysis for HPLC]
o Column : ODS-80Ts (Tosoh, 4.6mm X 250mm)
o Flow rate : 1.0mL/min (p580 pump, DIONEX, Germany)
o Detection : 280nm (UVD-170S UV/VIS detector, DIONX, Germany)
o Mobile phase :
Time
_ 2% AcOH 60% MeOH 100% MeOH
(min)
0 100 0 0
45 0 100 0
55 0 0 100

fo 249w w23

() G &) 2 et

O FA v s FEE At v 754 E(Arbutin) £4H E£+3}

gl(ArbutinS AAsHT. FE2E
< EY2 dA3AT £FF2 Sigma

. =
2 B gazAL oY drh

S s) FE=o EAlstes FEAAE
HXo] kA Arbutin®] HPLC & %A
Aol AFE AMESEF o XFEFE, AIE A

& gule Fw)

Zb &= 0.45um FEHZ o7t mjd £4 A4F = Vacuum pump$} Sonicator
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o A &7 : MeOH
o B & : 1% Acetic acid &

Arbutin FFE-& 10mge F a4 MeOH 100mlo]l £31A#AA 100ug/mL &L FH]
Atk 100ug/ml &< 1/2 3)4sted 50ugiml & E¥1 T, S0ug/ml 4 Thr
A &ko] 25ug/mL, 12.5ug/mL, 6.25ug/mL &3S FHIAT. FUFS 10ulel, 7+ &4
0.45um ZEE o3} ZFo| ALL3HT

ot

© Sample?] FH|

Cl, C2, C3, C4, C6, C7, Cl4, C18, S2, S3 &2 100% MeOHE *¢f 50mg/mL &<
etk UmA 89S MeOH:H,0=1:1%%th 2+ £9< Vortex mixer2 5% 59
Mixing ¥ Fo Zolu %2 %+ &4L& Sonicator® 1A F¢F Z2Sv W&o
C1~C10 &9-& Centrifugal separator® 1000rpm, 15% ¢+ fAl&g 3 & A=dqt
0.45um FEE o7} Fo] AL HT

o A=7] : ALAF-EFFEA(SA A4 280nm)
. Zorbax extend-C18 Analytical(4.6X150mm, 5um)

£1) : MeOH

L) : 1% Acetic acid &84
< : 1.0ml/min

o Fd=F : 20ul

o Mobile phase :

Time A(%) B(%)
0 5 95
15 5 95
25 100 0
26 5 95
30 5 95
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@ G} %) 2280 EAE o HHE 754 ERutn) BAY

2}

AN

Gif(u) &) FEEo EAEE faRARo=ZH FERutinS AAYT FE2E 24
of ¢kx F®le] HPLC £ 271§ 7|E8dS EUE AAs AT £FF2 Sigmartel
=

AF= Mgt en 2FF, AR AAE 3 84202 oet 20,

@ &mje] Fn
7zt gul= 0.45um ZEZE A7t wd B4 A3 Holl= vacuum pump$} sonicator
2 2717 s FdsAT

o A £v] : MeOH
o B &ul : 0.2% Phosphoric acid =& (pH 2.53)

L TF=F9 F4|

M\

Rutin FFE& 10mge A&l MeOH 100mloll &3 AlA A 100ug/ml &S =13
t}. 100ug/ml €9e TA 12 34 50ug/ml £NS ZFnH|Ea, S0ug/ml £NHS
25ug/ml, 12.5ug/ml, 6.25ug/ml= 3] sle] F=u| Pt FAFLS 10uleltt. zk &4LS 0.45um
e 2 o3 Fof ALE3IY T

© Sample?] 4|

Cl, C2, C3, C4, C6, C7, Cl4, C18, S2, S3 &H2 100% MeOHS = 50mg/ml &€&
EQITE YR &S MeOH:H,0=1:12 =t zZF §9S Vortex mixer® 5% %<
Mixing gt ol Zolx =X &= &H2 SonicatorZ 1AIZF &< 253 )
C1~C10 &< Centrifugal separator® 1000rpm, 15% %<F A& 3
0.45um ZHZ o3} 3o AL}

¢

® &4 =4
o #x] : HPLC
o A&7 : AF EFF=A(EZAH I ¢ 360nm)
o ZAY : Zorbax extend-C18 Analytical(4.6X150mm, 5um)
o o]Z=Ab
- A &1 : MeOH

- B &1 : 0.2% Phosphoric acid &< (pH 2.53)
o < : 1.0ml/min
o FUd=F : 10ul
o Mobile phase :
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Time A(%) B(%)
0 34 66
10 34 66
15 100 0
20 100 0
30 34 66

Q@ JH}(m %) FEE EA5E oJWHE 7]%A E(Chlorogenic acid 2 Caffeic acid)
S A £4H(Method Validation) &3

2 7elM HPLC £4) Wejdol & dAlshe aAe] FAAA G ]85
Tl =g FZo) A YIS FHss A2 HPLC 4%l A3 2z
oA e HE AAsiv], & ¥l A" Welheldo] H&HE FHYPoE I

=

Q 71sAEe e

”J}(U]#ﬂr FE2E EA5= oY RE 7]5AE< Chlorogenic acid 2 Caffeic acid2]

Chlorogenic acid Caffeic acid

- Caffeic acid : Molecular Formula CgHgO4, Molecular Weight: 180.15742
- Chlorogenic acid : Molecular Formula Ci6H1509, Molecular Weight: 354.30872
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6.25~100ug/ml= 474
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ol=
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HResidual sum of square)& HFEzFFol 7]A)
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[
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Wol 73
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o
durzx oz wWol(Range) = XA H7F Al AAE L,

© H4$(Range)
AFNME Y5E
@ 7 &4 (Accuracy)

B

]
il
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X
Nr

3J
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r
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o
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s

AN A2 R Fristoh
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]

Hol A
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A dFEX(Y 3 AU A, Repeatability)2 of2j <F

Wl FEolA AW A

1.

kel
=4

AL 35&%)EA JEMY
@ A4 A(Precision)

o Aol &

,m_m_mo
TO
Iml

ze)
o
_zg
1

—_
fite)

A

® A=3+A (Detection limit)

)

o

A ((DL)
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S

s 24

DL =33 X ¢ [S

g 2o e
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w

B

22

o

St T

9

2

FResidual standard deviation) =+ 3] 241 (Regression
[e)

1

3

3L &
=¥

Ry
st

23}e]

line)o| A ydHS &5
® A Z3HA (Quantitation limit)

372 A el M

BdEAe HA%

)=
B4

4+ = A= FHHs 34U AT

w1

L

A

-

EE RN ERER

S

shol ABAe A4

o

AHE-

=

=

A
xH(Residual standard deviation) &= 3] 24 (Regression line)ollA y A

the

10 X ¢ [S

T
)

L

stk
AQL)
QL
z9

°

1

°
yul

o =7
.
SEE

F

330nm)

: Zorbax extend-C18 Analytical (4.6 x 150mm, 5um)

2}

SRR

=
=

o AL B 3353 = A (

N

TH

pmin¢] = =% Retention time

-

T

4min, caffeic acid

1

T

: chlorogenic acid

- A 0.2% Acetic acid
B Methanol

5

]

o
- Retention time

G
A

ol

fveel

N
el
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25
25
50
25

75
75
50

75
4 E-(Chlorogenic acid 2 Caffeic acid)e] HPLC

-
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E] 7]
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be olu R

°©
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=
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- 1.0ml/min

FE=E9
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b 9
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o 21X A (Linearity)
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ahglom,
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il
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)

of whet

Bz

&= =54

7F Al AR AL

7

2] ¥HResidual sum of square)2 FHF-Agol 7]A)

3ttt whetA, Ar#A S=(Correlation coefficient), y—d#,

S
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1=
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ol
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3}
A=

}

L
)

) .

R

_(13,]

H
=

- 189 -

AR L) BFAY
Fe el 458 A

L —
) .

°

=

)
=g

BobE

A B A =52

Mol 73

]

A 7] A

1

°
=

Tl A
J 3k A (Accuracy)

2 3 F% o
E(WEA YERI L
N R

o




3 ) A (Precision)

O

tRE 2 AT

S

747h E3 o] of

3

hyE

AFANDS derojdd w AYA

94

e

o

TR

3=l o

L —

) .

L

Aol A

=R
L

A, Repeatability)S o}zfje} 2 WHo =z Hr1gh 48 HAAU L
Esto] ZA43

SEAA EAHe A

3

L

o

ﬁ
T
xr
i

[~
o

o ZAZ3A(Detection limit)

<
o
o

=
=

AL E

1

o
o

AE

te A=AE 283

[

WRjel <

1

|

o}

9

71l =7

o

=

DL =33 X ¢ [S

kg Aol ofs) 2

24 394

ZHResidual standard deviation) T+ 3] 7 2 4 (Regression line)ol| A]

2
o

=

L=

i

-

A 23+ A (Quantitation limit)

Ll
o

Mol Al gzl E

—
file)

g
mp

10 X ¢ /S

1

QL

zFH(Residual

D

H

==
QLN

SCE

ol

H

- 190 -

standard deviation) T+ 3]¥ 241 (Regression line)oll A yd




2A o] g3

AxELL v =25 U 78 A& < k42l Chlorogenic acid 2 Caffeic acids 4174

““1" .
H-0O 0
H. _="H /\\f
i A
,-;.,’-;d | 0\/“--/“::?:;“.—/ :XT» S oM
] YT,

] T = . _,/,.'}" 0 H
"0’ T H
[Chlorogenic acid] [Caffeic acid]

- Caffeic acid : Molecular Formula CeHgO4, Molecular Weight: 180.15742
- Chlorogenic acid : Molecular Formula CiHis09, Molecular Weight: 354.30872

o &4 (Accuracy)

Chlorogenic acid % Caffeic acid Z#g wWgS fdoz

5o HAZFT &7
Chlorogenic  acid 2 Caffeic acide. 24 D12.5 @25 @50ug/mlel &S wlEo] FH)
g FHIFE O~Q9 S AQo = stH ABHRIIHE A 3, 7} 57 33 AT
B
it

24e HPLCE ol g3te] BAsin B4=de el 28,

- A&7 AYFEFF=A(SH T4 330nm)
- ZA9 : Zorbax extend-C18 Analytical(4.6 x 150mm, 5um)

- 191 -



- o]%4 : A 0.2% acetic acid
B Methanol
- Retention time : Chlorogenic acid= 4min, Caffeic acid= 6min¢] % %% Retention

times 24E + A5

0 75 25
5 75 25
10 50 50
15 75 25

Chlorogenic acid % Caffeic acid H#FS #Wg@E fHdo=z o HF F=7}
Chlorogenic acid 2 Caffeic acide. 24 D125 @25 @50ug/mi¢l §4L wlEo] Fn|g
FHE OHS AHoR st PEHGJAZLHE o3 3, 63 w8 A3

Z7] . ALREFF=A (A4 0 330nm)
- A9 : Zorbax extend-C18 Analytical (4.6 x 150mm, 5um)
57 - A 0.2% acetic acid
B Methanol
- Retention time : Chlorogenic acid= 4min, Caffeic acid= 6min¢] ¥|%=% Retention

timeg =AY & A=
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0 75 25
5 75 25
10 50 50
15 75 25

Ao BHEACR BHSM NP A7 BEF 6B ZHT T, FE A5E %,
wEnA, AU EEAAE A

Chlorogenic acid % Caffeic acid H#HS #WHE@E fHo=zm o HF FE=7}
Chlorogenic acid % Caffeic acide. 24 06.25 @12.5 @25 @50 @100ug/midl &2
Eo] 2H)g F8)d O~-OYS Ao 3 #HBYJIAEZ o3 F, 335 wrE A
st

24

4o HPLCE ol §3lel ®Asin Bazde e 28

Z7] 0 ALREGF A (A4 ¢ 330nm)
- A9 : Zorbax extend-C18 Analytical (4.6 x 150mm, 5um)
34 A 0.2% acetic acid
B Methanol
- Retention time : Chlorogenic acid= 4min, Caffeic acid= 6mine] ¥|%=% Retention

timee =3 5 9

0 75 25
5 75 25
10 50 50
15 75 25
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o Intra- Inter- day accuracy(¥uj, &7+ BA)

BAH o] Intra-(YW), Inter-(&zH) ASAHS 2AE

Chlorogenic acid % Caffeic acid W&-& 8402 = FHF F %7} Chlorogenic acid
Caffeic acide=Z# D125 @25 @50ug/miel &HXS TS0 Fng &n3 O~-0Y
AAo =z sly WBJIEHE o3 F, lﬂ 25 TEE 39 Inlectlono}fﬁ o}
AAHAZE 7HA o2 33 HbE AF3 U3t AH3HA £ 33] Injectiondt®
3T YA ACE 33| wHE *Elﬁd‘%k

it mto W

w4

B4 HPLCE ol §3te] B4sn RNz e vt 2.

- %] : HPLC

- A&7 ALYREFFE=A (A4 0 330nm)

- ZA9 : Zorbax extend-C18 Analytical (4.6 x 150mm, 5um)
=
[¢)

0 A 0.2% acetic acid

B Methanol
- Retention time : Chlorogenic acid= 4min, Caffeic acid= 6mine] ¥|%=% Retention
times AT + A+

0 75 25
5 75 25
10 o0 90
15 75 25

4= : 1.0ml/min
o

o
KB
'Zl"}:lao]: : 10pl

—
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o] A (Specificity)
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= digol Hak Aty 100% EtOH <Al o3t 5713

Arbutine] gFe o3 2o}

sh=

=
T

shATh &minl ol w

FE==U 9 Arbutin S IR A3 & FEE9 Arbutin o] VM =& AS
2 & gt Y3 EtOH & wE FE2583 FEFE9 Arbutin $FFate] AA3A
2 Ho} 50% EtOH F=9o| F&+29 Arbutin &%o| 713 =& Ao = AlgFHTH

Table 37. & €9 v & W& Y3} FEEF o Arbutin $HaF

Sample EtOH Arbutin

g %) (mglg)

0 0.690

25 0.646

Extract 50 0.633

75 0.623

100 0.639
@)} 2

g T
A b ] ®
s dn o’ g 2 W ¥m n o = - ..;‘_..|....| T

(€)] (@)
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Name: arbutin; RT: 1.803; Fit Type: & ®{(1xt It Cal Curve Id: 1166; R: 0.992448; R"2:
0.984952; Weighting: 2&; Equation:¥ =2.11e+006 X + 3 19e+005

[1926] Standard and Calibration curve of Arbutin.
Standard peak; (1) 0.1ug/ul, (2) 0.5ug/ul, (3) 1.0ug/ul, (4) 2.0ug/ul, (5) Calibration curve of Arbutin
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[1327] 0% EtOH extract: Concentration 20mg/ml.
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[Z1329] 50% EtOH extract: Concentration 20mg/ml.
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[Z21™30] 75% EtOH extract: Concentration 20mg/ml.
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[72¥31] 100% EtOH extract: Concentration 20mg/ml.

D G %) Fo aAle] B w5
O GHE%H) FEE 2ASE 7154 E(Arbutin) £ 27

Arbutin 3= Al4bS sl BEFY BAEF JFAHES 0-50ug/ml HL oA 2AFsH o,
Correlation coefficient(R2)z%-2 0.998°] 33 3helst gt

o

f

o

J

Y=9518.53X-7890.36, Y: ¥aZHA, X: =
A5k
&%= (ug/mL) BT
1 2 3 Mean SD

1 3.12500 3.12500 24976 23610 24490 24358.667 692.405
2 6.25000 6.25000 53561 53089 51790 52813.333 917.117
3 12.50000 12.50000 112169 110844 109573 110862.000 | 1298.094
4 25.00000 25.00000 221417 225373 224009 223599.667 | 2009.515
5 50.00000 50.00000 476509 469360 467196 471021.667 | 4873.792

Slope 9605.88 9496.34 9453.36 9518.525

Intercept -8387.58 -7536.33 -7747.17 (7890.361)

Correlation coefficient (r2) 0.99893 0.99978 0.99974 1.000
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[Z1933] Arbutin analysis of Pear-pomace Extract.

A9
ax

o
o

&

A

Svs) FE=se] ¥ £423%< ofd Table 28.3 2ot 43 FE=°A &4
FEE HwA A3 FF2 Arbutin o] =2 Aoz AW, AFW) FF
o] FE&o] MAA SR Arbutin FFE HEdt. AIAE) FFO| 4 FE 2HITAAE
0C A 20ufFe] FZ28ME 4AF F= st ewe] Arbutin o] 0.7%= 7+ %;—,,%
=g

=
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Table 38. ¥FH FEx1d & Y3 FEFE2] Arbutin &F &4

Sample Content Sample Content Sample Content Sample Content Sample Content
(%) (%) (%) (%) (%)

Cl 0.125 H1 0.083 S1 0.514 SC1 0.291 W1 0.063
C2 0.114 H2 0.081 S2 0.648 SC2 0.338 W2 0.063
C3 0.118 H3 0.091 S3 0.575 SC3 0.306 W3 0.062
C4 0.127 H4 0.069 S4 0.504 SC4 0.322 W4 0.058
C5 0.189 H5 0.073 S5 0.487 SC5 0.350 W5 0.067
C6b 0.118 H6 0.074 S6 0.498 SC6 0.286 W6 0.059
C7 0.110 H7 0.098 S7 0.548 SC7 0.274 W7 0.070
C8 0.200 H8 0.083 S8 0.547 SC8 0.335 W8 0.074
C9 0.178 H9 0.090 S9 0.522 SC9 0.280 W9 0.079
C10 0.185 H10 0.092 S10 0.536 SC10 0.326 W10 0.082
Cl1 0.246 H11 0.093 S11 0.593 SC11 0.429 W11 0.086
C12 0.221 H12 0.107 S12 0.703 SC12 0.440 W12 0.088
C13 0.258 H13 0.105 S13 0.571 SC13 0.434 W13 0.105
Cl4 0.206 H14 0.085 S14 0.534 SC14 0.295 W14 0.061
C15 0.293 H16 0.086 S16 0.543 SC16 0.288 W16 0.062
C16 0.205 H17 0.100 S17 0.476 SC17 0.272 W17 0.055
C17 0.215 H18 0.087 S18 0.486 SC18 0.262 W18 0.059
C18 0.205 H19 0.080 S19 0.429 SC19 0.194 W19 0.046

*C: F3 H: 3, S 23, SC: v =9 W: 43

1~6: F=8ul&F ; 1. 5uf 20 10847, 3: 15857, 4: 2081 <=, 5: 2585~ 6: 30u} 5~

7~13: FE%; 7. 40C, 8 50T, 9: 60C, 10: 70¢C, 11: 80C, 12: 90°C, 13: 100C

14~18: FEAIZE; 140 1AIZE, 150 2A4]%E, 160 6A1%F, 17: 8A]%E, 18: 16A1%E

*. Description of Samples.

) Pear pomace
Wonhwang Singo Chuhwang i Hwanggum
supercritical extract
W) ©) © S0 (H)

W-O FZ&m#H15  S-O FZF8mZH1:5) C-O F=8mw=F1:5 SC-O F=8&mF1:5) H-O F=8w=HL5)
W-@ FE&m 1100 S-@ FEE&WMFH1L10) C-@ FE2&wWFH1L:10) SC-@ FE8&WHL10) H-Q FE&0=H1:10)
W-@ F&&m =115 S-Q@ F=&8WMZFEL1) C-Q FE&WMFH1L:1) SC-Q@ F=&wW=HL15) H-Q FE&v=H1:15)
W-@ FZ&mZF1:200 S-@ F=&u=1:200 C-@ F=8&uZF1:200 SC-@ FE&w=HL20 H-@ F=8&u=1:20)
W-O F=8&uF1:25) S-© F=8wF1:25) C-O© F=8mM=FH125) SC-G F&8uFH125 H-O F=8&vF1:25)

W-® FZ=8&mZFH1L30) S-® FZEWMFHL30) C-® FEWMHFEL30) SC-G FE&WMTF1L30) H-G© F=&v2H1:30)
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[Z2¥34] Chromatogram of Rutin.
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[2¥35] Analysis Rutin of Pear-pomace

*C1 : Chuhwang extract

S
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[29™36] Analysis Rutin of Pear-pomace extract(*S2)(no peak).

*S2 : Singo extract
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[72937] Analysis Rutin of Pear-pomace extract(*W3)(no peak).
*W3 . Wonhwang extract

of

o FHFEA

Yii(n] &) FEE 9] Rutin #4242 C(Chuhwang), S(Singo), W(Wonhwang) group2]
Sampled o] &3l FAHIUG C, S, WAL AR TRl AE=HA Lt

@ () FE2E EZA3tE oY RE 7|54 E(Chlorogenic acid 2 Caffeic acid)

S A £ (Method Vlidation) 29

@ A &4 (Accuracy)

o Chlorogenic acid

STD S EFEAEE Peak x4y 3]4=& | Diffenence
(ug/mL) (ug/mL) Area (ug/mL) %) %)
324464.0 12.2 974 0.260
1 12.50 12.50 329919.0 124 99.0 0.461
297806.0 11.2 89.6 0.721
ik 11.92 95.35 0.481
EEFHz} 0.632 5.059 0.231
675226.0 25.1 100.3 0.643
2 25.00 25.00 674635.0 25.1 100.3 0.622
623370.0 23.2 92.7 1.265
Dz e dy 24.444 97.775 0.843
FEHA 1.096 4.382 0.365
1269263.0 46.9 93.9 0.450
3 50.00 50.00 1368621.0 50.6 101.2 0.338
1377651.0 50.9 101.9 0.060
Hak 49.497 98.994 0.079
EFHzA} 2.213 4.427 0.201
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3] &(%) Differece(%)
AA FFat 97.37 0.536
AA BE2HEA 4.322 0.343
FEHo =Z7] 9 9
95% N T3t 94.05 100.69 0.2721 0.7990
o Caffeic acid
STD o| 23k S|EFEATE Peak 2z & Diffenence
(ug/mL) (ug/mL) Area (ug/mL) %) %)

640657.0 12.4 99.1 0.328

1 12.50 12.50 647487.0 12.5 100.2 0.466
585057.0 11.3 90.1 0.795

o gk 12.06 96.49 0.530

ZFHA 0.692 5.534 0.240

1295746.0 25.6 102.5 0.684

2 25.00 25.00 1291984.0 25.5 102.2 0.608
1197966.0 23.6 94.6 1.292

-3k 24.939 99.758 0.861

£Z9x 1.119 4.477 0.375

2407622.0 48.1 96.2 0.459

3 50.00 50.00 2589186.0 51.8 103.5 0.344
2600385.0 52.0 104.0 0.059

R 50.605 101.211 0.081

Tt 2.186 4.372 0.206

3 +&(%) Differece(%)
AA B 99.15 0.559
AN TE:AX 4.672 0.350
FEHo 77 9 9
95% A3 77k 95.56 102.74 0.2906 0.8281
© AW A (Precision)
o Chlorogenic acid
AA ) o B
—— =24 % g ®E2HA _
= ZA 34 #xt
1 342860
12.5 324135.7 9218.3192 2.844
2 318818

- 206 -




3 319918
4 321276
5 320893
6 321049
+AG7F= 3% ols}
Azt A
A N ) AEE
o gy 3% N w93t .
1 689962
2 700031
3 697268
25 697417.7 3802.3858 0.545
4 698109
5 699317
6 699819
HG7N= 3% ol s}
A3 2%
A ) N AN EZE
P =8 3% N EFH3} .
1 1415316
2 1431052
3 1431018
50 1429407.3 7041.9791 0.493
4 1432926
5 1431496
6 1434636
B4 7E 3% ol3st
Azt A
o Caffeic acid
AA - e FlEE
e Sy 3% B ®EZF93t .
1 643766
2 594680
3 598566
12.5 604864.3 19127.315 3.162
4 596250
5 599197
6 596727
g7 = 3% ols}
Axt 2%
ZHA N N AEE
o Sy ZA3%% i EFHR} .
1 1282842
2 1298539
25 3 1303560 1294756.0 6957.2549 0.537
4 1292548
5 1294475
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6 | 1206572 |
iR 3% olst
Az 2 g
A A N BNEE
N S B BEEUA N
T= 33+ it
1 2641619
2 2653389
3 2665570
50 2658869.8 11136.582 0.419
4 2655719
5 2673642
6 2663280
i 3% ols}
A3 2 g
© &4 (Linearity)
o Chlorogenic acid
Y=27022.22X-7685.92, Y: ¥y3WA, X: T
A%k
FE L | BA%E
s=(ug/ml) | 24% 1 2 3 Mean SD
1 6.25 6.25 170556 168609 156902 165355.667 7385.531
2 12.5 12.5 320953 319120 320249 320107.333 924.675
3 25.0 25.0 652251 699597 697130 682992.667 26651.624
4 50.0 50.0 1327451 1416165 1324824 1356146.667 51993.995
5 100.0 100.0 2701362 2724061 2698021 2707814.667 14168.560
o Caffeic acid
Y=49232.2X+26051.58, Y: ¥3Wd, X: g%
= e —H‘i—@‘%}“—
s=(ug/mL) | RATE 1 5 3 Mean D
1 6.25 6.25 327712 327943 309327 321660.667 10681.893
2 12.5 12.5 619322 614467 612921 615570.000 3340.009
3 25.0 25.0 1231089 1321988 1326522 1293199.667 53837.166
4 50.0 50.0 2480628 2665674 2478895 2541732.333 107340.12
5 100.0 100.0 4964129 4961148 4941332 4955536.333 12391.283
@ Intra- Inter- day accuracy(¥uj, 47+ A &A)
Compound Intraday(n=3)
Concentration Detected R.S.D. Recovery
(ug/mL) (ug/mL,mean=+S.D) (%) (%)
chlorogenic acid 2!
caffeic acid
125 12.17 £ 0.27 2.3 97.38
' 12.24 + 0.23 1.86 97.90
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o 23.63 = 0.71 3.0 94.53
24.06 £ 0.76 3.00 96.27
4787 £ 1.40 2.90 95.75
>0 4898 + 1.40 2.83 97.97
Compound Interday(n=3)
Concentration Detected R.S.D. Recovery
(ug/mL) (ug/mL,mean+S.D) (%) (%)
chlorogenic acid 2
caffeic acid
195 11.94 + 0.21 0.60 95.54
12.01 + 0.09 1.72 96.05
24.08 £+ 0.89 3.70 96.35
2 24.57 + 1.02 4.00 98.29
50 4851 £ 1.44 2.99 97.02
4951 + 1.53 3.00 99.02

@ E-o]A(Specificity)

o Chlorogenic acid ¥ Caffeic acide HPLCE ©¢]&3le] W dolHdS F3sluen &
A A4S fdSshrl Hdl A=A Precision), A @A (Reproducibility),
(Accuracy), 2414 (Linearity), Calibration, 71<3HA|(Limit of detection), g =3+A(Limit of
quatitation), ¥W,¥7+ A3+ (ntra, Inter day accuracy)S <383t Chlorogenic acid 2
Caffeic acidell thale] 37}x ot & ®x(12.5, 25, 50ug/mhollA] AP S =4 &9 o,
Al Alge A B 3FEL 99.27%, 99.15%H o EFHAE= 0.53%, 0.559%=
HAoh

e

o Chlorogenic acid ¥ Caffeic acidell thsled 12.5, 25, 50ug/mLe] A& 7FA31 A
AE SASE S W, AEs Als9 doixEFEH A= Chlorogenic acide 2.84%, 0.54%,
0.49%, Caffeic acid= 3.16%, 0.53%, 0.41%5 X AT}

o Chlorogenic acid ¥ Caffeic acide- 24 106.25, @12.5, @25, @50, ©100ug/mL*H 2] 2]
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Ae  0.9999= 4
3.45ug/ml, 4.9ug/ml

Calibration-&
e L S
o},

Ay 8

ol A
Calibrationel] Z gtsl2-
LOD+ 1.04ug/ml, 1.48ug/ml ©] %1

100ug/mL H 9 9] FX oA

[e)
=

o Chlorogenic acid 2 Caffeic acide.=Z4] 12.5, 50,
At B S BRI ol Il A 94.52~97.38%, 96.27~97.97%%] 3|4

Ao U3t FA 95.54~97.02%, 96.05~99.02%°] 3] T&S H AT

Olﬂ’
L}

)

=
KR
=

Z23%}3l9S w Chlorogenic acid 2 Caffeic acidol| thaF 9]¢} HPLC &

o #1¢ HolHE +Y
A AdgEs o F A
Validation parameters
Accuracy
PRODUCT Linearity Mean LOQ LOD
. RSD
Regression plot recovery @ (ug/m) (ug/mD
%) ’
Chlorogenic acid | y=27022.22X-7685.92 97.37 0.536 3.45 1.03
Caffeic acid y=49232.2X+26.51.58 99.15 0.559 49 1.48
o 9o EAMS o] &3l Y} FEE| ZA 3= Chlorogenic acid 2 Caffeic acid9]
&S HPLCZ #4943} Chlorogenic acid % Caffeic acide] <2 AZF 24 WA iy
sto] ALk A Tk
(th wje} FEE =Ast= oW FE 7154 E(Chlorogenic acid ¥ Caffeic acid)9] HPLC
A gy 9 3= &4
O wjur FEE EAstE olUFEH 7542 HPLC #4449 &9
O &4
Chlorogenic acid ¥ Caffeic acidell tistod 3714 ©-& F%(12.5, 25, 50ug/mbol A &
dE A stAe W, ANES AR AA B FFES 99.27%, 99.15% R o™ FFHAL
= 0.53%, 0.559%E X St}
© U4

3= 7R

3 S

=
=

Chlorogenic acid ¥ Caffeic acidell oiste] 12.5, 25, 50ug/mle] Al
A RS o, A2}= Chlorogenic acid= 2.84%, 0.54%, 0.49%,

NP7 Algel doiEEd
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Caffeic acid= 3.16%, 0.53%, 0.41%S X T}
© 2414 9l Calibration

Chlorogenic acid % Caffeic acide. 24 16.25, @12.5, @25, @50, ©100ug/ml £ 2]
FEold AMA 2 Calibrations FHEE o Ao FAASFE 0.999924
Calibrationo] AEggdS Ueldlz . 2 EXUHS 53 LOQE 3.45ug/ml, 4.9ug/ml,
LOD+= 1.04ug/ml, 1.48ug/ml ©] it}

@ YU, I3+ 3

3

‘I |

Chlorogenic acid % Caffeic acido.Z4 12.5, 50, 100ug/ml {8 FXolA U, I3t
AEAAE B A S ol dul A 94.52~97.38%, 96.27~97.97%2] 3]4E&& HYor
U+ AFA 95.54~97.02%, 96.05~99.02%2] 3|F&& HIAT

_—

< u] Chlorogenic acid % Caffeic acidell ok $1¢] HPLC #4

Validation parameters
Accuracy
PRODUCT Linearit
o e yl t Mean . LOQ | LOD
egression plo
& P recovery (ug/mL) | (ug/mL)
(%) (%)
Chlorogenic acid | y=27022.22X-7685.92 97.37 0.536 3.45 1.03
Caffeic acid y=49232.2X+26.51.58 99.15 0.559 4.9 1.48

fo] EAHS o] &3l wjHl F&Eo| £A)3l= Chlorogenic acid ¥ Caffeic acide] <F
S HPLCZ #4913} Chlorogenic acid @ Caffeic acide] ¥ AZF 2 A2 tidst

of A4kt
@ FZ=g&vjzFo] w2 Caffeic acid @ Chlorogenic acid g+

FEE(E)e] ol FAIQe] Caffeic acid’}t

otef dlolEollA KW ujHl FEELS
S & £ YdQoen, Chlorogenic acideE A& A gkt

0.016~0.017mg/g®] +&= F=4
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Sample

Solvent

solvent

pear pomace :

Caffeic acid

No.

Water (v/v,%)

EtOH (v/v,%)

(w/v, ration)

(mg/g)

Chlorogenic acid
(mg/g)

S6

100

0

1/5

0.0174

0.0000

S7

100

1/10

0.0160

0.0000

S8

100

1/15

0.0165

0.0000

S1

100

1/20

0.0164

0.0000

S9

100

1/25

0.0161

0.0000

S10

100

[l le) {e) fe) ]

1/30

0.0168

0.0000
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S9 (Sample No 9. HjH}E-=1:25)

S10 (Sample No 10. Hj®}:==1:30)

@ FEF2%o wE Caffeic acid 2 Chlorogenic acid 3

¢ dlolEolA X o\t
Caffeic acid7} € =7} &7} w2t 0.01

st SRS & ¢ Ad=T

FEES FEEI 2
5~0.02Img/ge] F&=2 FEHES & F AU,

Chlorogenic acide #HE&% A %94th
pear
Sampl solvent pomace Extracting | Extracting | caffeic acid Chlorogemc
e solvent ) acid
No. Water FOH WiV, temp(C) time(h) (mg/g) (mglg)
vIv,%) | (v[v,%) | ration)
S1 100 0 1/20 RT 12 0.0164 0.0000
S11 100 0 1/20 40 6 0.0169 0.0000
S12 100 0 1/20 50 6 0.0178 0.0000
S13 100 0 1/20 60 6 0.0158 0.0000
S14 100 0 1/20 70 6 0.0175 0.0000
S15 100 0 1/20 80 6 0.0201 0.0000
S16 100 0 1/20 90 6 0.0211 0.0000
S17 100 0 1/20 100 6 0.0195 0.0000

Mg

2o

il v

1.3 L)
M=

120 Wi

S11 (Sample No 11. F&2% 40C)

S12 (Sample No 11. &% 50T )
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- r 0

i ﬁ 000+ E |
S8 (sample No 11, $F£X 60C) | SI4 Gample No 1l &&= 70C)

13 | ey |

w |

::: E , W g

O ; 0% | E s
. SI5 (Sample No 15. #&£% 80C) | SI6 (Sample No 16. FE L% 90T )

|
""""" 's'ii"('Séiﬁpl'e'"Né"1"7'"%‘1—%%’1"—;””1'60%')'”""""""""""""""s'i"('s'é'riibl'é"Nb"i"'RT")""""""""""
@ FZE A3l w2 Caffeic acid ¥ Chlorogenic acid &
el 258 58 FEA FEAL ©E Caffeic acid®] FE5&S & #H37 gl
om, 23|y FEAZIo] STl wel FEFol &% Fidte AdFe HAH
pear
Solvent pomace : | Extracti | Extracti ) .| Chlorogenic

Sample caffeic acid :

No solvent ng ng (mafe) acid

: m
Water EtOH (wlv, temp(C) | time(h) &8 (mg/g)
VIV, %) VIV, %) ration)

-2
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518

100

1/20

RT

0.0175

0.0000

S19

100

1/20

RT

0.0174

0.0000

520

100

1/20

RT

0.0159

0.0000

S21

100

1/20

RT

0.0172

0.0000

S22

100

1/20

RT

CO| O || DO =

0.0160

0.0000

523

100

S |Io|Oo|Oo|Oo| O

1/20

RT

0.0153

0.0000

S22 (Sample No 22. Extracting time 6hr)
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Extr.-Time
4 00:00:00
i ]

N 0] Abo}Er 2
N | (000 AR

[
=l E2
& Batchtype

=

1
(Rectification ;
column) ‘

| 78 | : i
Batch?tS3

Biei ==

ked 4

|
.

Coz S22

Zzo) 1kge Yol F&7]9 25 50ColA #2948 L 150, 250,

350bare] = o A olste A FES 3¥UY EE SulE2 HEFAH99.5%)

Sml/min FY3t 2A1ZF F2 3P on, = o Bx §ulE o] 83tA ¥l o|4tsErA

ToE 2N FE3e FEFES A IS & Ay FEE2 g T & FF5HY
> o

FAAZ SR, FE= YR At Aol AFE-SHAT
(Th wjEy 24A F2E9 vy 5339 =4

B16F10 Al®°)| «-melanocyte stimulating hormone( « -MSH)$&} ®iv} %JA FHES 3
A Ag sted 397 wjkslal HEE 7438l Phosphate-buffered saline (PBS)E 2% A
sttt 1 Fo 10% Dimethylsulfoxide(DMSO, Ameresco, Solon, Ohio, USA)7} /¥ 1IN
NaOHE AHAZF P 80CA 147+ ¥ESAIZl %, ELISA reader(Molecular Devices,
Sunnyvale, CA, USA)Z 475 nmolA 3 =& AT
(2) A¥d4=

Ob g AFY 294 2
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o] g3t 74zt AR FEIl FEES I A= obd Table
3+ of + + ! g @Hel =

FE2z4 P
~ TE=
=
A% zzqy | zzes | PEEI T gy ¥l
Lok (Fa >
(bar) () ®
(@) 99.5%)
=z 2z EOolak .
5ml/min 246.78 e THes
1,000 150 50 580ml
- 196.68 -
=Zz] EOolgék .
5ml/min 9221.77 e e
1,000 250 50 570ml
- 208.05 -
=Zzz2] EOolak .
5ml/min 267.77 e THes
1,000 350 50 560ml
- 147.60 -
(W) S5} it 2QA 22 ww G 24

g3 wjul 29A FEES ¢=€x7 150bar, 250bar, 350barol Aol COf-#l F&E%
Rz FA FA FEES Z 525i/ml = A5t Melanoma A 3ol A2
Melanin A34d AfE8S SASEAT. 1 23 25ue/ml =04 AfEEE JebHI S
o, 25g/ml=Z F=E At wHE A3 AA=E 250bar COF-A FEE] 52% A3 &
2 FAYET Arbutin 31% Bt © 953 Melanin 434 A3 =52 Jepich A
Aoz F4 F4 F== vlsty CO; 4 F==°| Melanin B4 A3} &7} 733

A2 e
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140

120

melenin contents(%)
= 5 B B

L=

Melanin contents (%)

[72939] Inhibition melanin synthesis of supercritical fluid extracts from pear pomace on
B16F10 melanoma cells. The cells were incubated with pear pomace supercritical fluid

100 -

120

100

a0

&0

40

20

\r‘

Sppm CO2 EtOH
150bar | 109.76+5.86 | 110.73+7.19
250bar | 1094421275 | 95.60+19.92
350bar | 11245+511 | 122.85+9.03
HSppm
B 25ppm Spp! CO2 EtOH
150bar | 70.71+341 | 9238+6.22
250bar 50+£1431 |100.97£11.25
Sv‘ 00‘2‘ ¢ 5& 350bar | 73.61+145 | 83.48+1026
‘50‘ 02‘\ ‘01’{ v ‘°é ¢
N & & & & &5
Supercritical Fluid Extracts from Pear pomace
L e
W EtOH

Arbutin 1s50bar 250bar

350bar

Supercritical Fluid Extracts from Pear pomace {(25ug/mL)

extracts for 4day in 5% CO2 incubator at 37C.

B S3E SR JUREH LAY 7574

537 1

L ATAR 2 Wy

1. in vitro 71574 H7}

n vitrodl A gke] &4tksl &4 a9

DPPH radical assay

- DPPH radical &A%
500 pl &

A& Park 59 #

Holl w2} 574 sttt
Egsta of 7)ol 250 w2l 0.5 mM 1,1 henyl-2-picrylhydrazyl (DPPH) -&<4-&

FZE 500 pl oEE

3
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Fhske] AeolA 0% Bk BA @ F517 melH FREE 34 SAT dxTE AR
2l 500 wo SFTE o]83tHom, blank AlE > DPPHO} S/ Al 750 pl o] of &
S5 AT

E”-Ect{‘{-: | GDK[A:nanI = {-"!'L:.'.:ulr.\'\-um.i -lﬂ'\c\cl!clr}! -'f-"l"'h:l:nlrill {

IC sy represents the sample concentration at which 50% of the DPPH radical was scavenged.

@ Nitric oxide &AHZ4

- Nitric oxide radical (NO)&] 4A €42 Griess lllosvoy ®HE-ol &3t =

7 w3 FZE 0.5 mol] 10 mM sodium nitroprusside 2 ml ¢} 0.01 M Q148
(pH 7.4) 0.5 ml & 7}t 25T 9] incubatorell A 1508 ®kg- Azl & W&

sl 0.1 me] sulfanilic acide} 33 F 5EIF WS A7 o7]dl 0.1%
napthylethylediamine dihydro-chloride 1.0 ml S 7} 3fe] A LoA 308 & A7l F
540 nmell A =4 3FAoh

(@ Hydroxyl radical 4~ &4

- Hydroxyl radical (HO)¢] AA&A-S Chung® Kime] Wl we} ethylenediaminetetr
acetic acid disodium salt (EDTA)7} Z3+¥ Fenton ¥H&A|(Fe* +H,0,—>H+OH-)ol| 4] #4]
st &, Aldde] 10 mM FeSO4#7H,O, 10 mM EDTA 2 10mM 2-deoxyriboseS z}z}
0.2 ml &3 Fenton ¥Hg EFEC] AEE& 02 me 01 M A4HHZEA(pH 7.4) 1.0
nE 2ol F 1.8 nZ ZAF}AL orle] 10 mM H202 2.0 mlE 7}stal 37C 9
incubatorel A 4A|ZF ®¥F-S-AIZ1 ©13-2.8% trichloroacetic acid (TCA)E<§ 1.0 mi<+ 1.0%

thiobarbituric acid (TBA) €< 1 nl& 7}0}0# 100C oAl 108-7F ¥vk3A17] & F<43 Yzt
kAl 395 X gol| A 5EZF ¥4 AR F 532 nmol A FFEE SAHSIATH

2. o]u] RE Ao} &A1 cell-based assay 7154 7t
A EE o] &% ksl 5 S

@ A=Z wjF

- B Ao ALES w9~ )] AE 3= Raw 264.7 Al¥+= American Type Culture
Collection(ATCC, America)S27EH &4 ¥Ath Raw 264.7 AZ&= 100 Units/mL
penicillin, 100 pg/ml streptomycin® 10% newbone calf serum (FCS, GIBCO)e] 3&Hi¥
Dulbecco’s Modified Eagle Medium (DMEM, GIBCO) wjx]2] ZZA A 5% CO.2t 37C 2] Al
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E HjF7IoA Al wiFste] Al AbgsaA.

]
- FZE9 RAW 264.7 AlEol| tid =4S =43t7] $Jste] 96 well plates] 1x10°
cells/welle] H =5 &5 3tgom 24A3F Wl Fol F2ES A7 F 24AE wdst

Ath 1 % 3-(4,5-methylthiazol-2-yD)-2,5-diphenyltetrazolium bromide (MTT) &S Z}
wellell 718k 447 &<9F Hb-§ AT MTT £4& A A 32 DMSO 50 ulS 7}ste
540 nmol| A ELISA readerZ o]-&3}a] =A3t.

@ Nitric oxide A4 A&

- LPSel 9J3] == Nitric oxide NO) A4 As| &4E& SH37] 913t 24well plateo]

2x10° cellsiwello] == EF3to] 1243 B¢k wjdsla 28 =2 A & F

IAIZE Z¢F wjoFata Tt wlF 3 LPS (1 pg/n)E Hgstgdon AHe & 2447+ o wigd

stk vk T A= o 100 WS Hekw S Griess AoFS H7 &1 1087 Ao

ol A Ho]-i] stk W7 B 3 570 nmoll A ELISA readerE o] &3l =43t Al
o ]

2o FREE 100%2 o] Azl 4L

404'

El
p‘k
30
o

E___

Hl
>~1
O
o

¥ 3 (Sprague Dawley)E TY3stH, A5 =& FF3tHA Y3t
AN & A AEsAT B9 AlRe AFEA AHAAH, A871% s A

A= A d
SHAAL 25 20420, £5 55+5% WAE FA AAeH ®HAF/E 1247 FU &
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Table 40. Experimental design

Dose
Groups Diet composition Intubation (mg/kg
b.w)
Nomal diet o
ND-C . distilled water
[15% kcal fat (soy bean oil)]
HECD-C distilled water
FPW High-fat/cholesterol diet fallen pear water 200
[40% kcal fat extract 400
. . fallen pear 200
FP-50% EtOH (milk fat+1% corn oil)
o % cholesterol 50% ethanol extract 400
containing 0.21% cholesterol] fallen pear 200
FP-100% EtOH
100% ethanol extract 400
ear pomace 200
PPW pear b
water extract 400

- A3 HolE 5F3 AbFo]l Bd T AHIT R 4T, 3,000xgolA 10E1F AR
of dHL da, FA -70C 2 YsaolA Yol F& TAANA B 3t 23
A23 5 7F FA19] 10v) k2] Tris-HCl buffer(25 mM, pH 7.5 713} ZA] polytron
homogenizerE o]&3ta] 3 T 600xgoll A 1087 D4R sl &l RES A As}
a1, oAl 12,000 X goll Al 2043 AA R gt A= IS Tris-HCI buffer(25 mM,
pH 7.4Z 7}3ta dAEAA unEZC g okmitochodria) 802 3la, A% 4 A
105,000 x goll A} 1A ZE &<k 2= AAEe &t s HES AolEZ(cytoso) wEOZE, 1
AHEo] LA Tris-HCl buffer (25 mM, pH 7.5 7}8ta e A|A wlo]|g 2%
(microsome) 802 sttt BE S 4CAA FRsRom Ao 2 o] -70C
o WEale] H#ste] ksl G4 A A AFRLEE A o] &3t
® @7 T I3} 5 A

- ¥#o] total antioxidant status (TAS)+= ELISA kit (RandoxCo., Antrim, UK)E ©]&3}
24 s BdY8lE  ABTS  (2,2-azino-di-[3-ethylbinzthiazoline  sulphonate])&
peroxidase ¥ HyO.9} A vl FA|7]1H HEA9] ABTS Fol27]17F A =™ 600 nmoll A

Ao

FI=E 3 4:‘5}3&1 ol A Fol EASE FUSEL ols) wajo] AAHT 1
e FUBED B He B,

gole] gsiars B4

- Alanine amino transferase (ALT), aspartate aminotransferase (AST), BUN& < Z+2} A&
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WS B4 g (Beackman)E o] §3he] =455t

© zro] &aksl 54 A B4 =3
Zre] glutathione peroxidase (GSH-Px) 42 Peglia & Valentine(1967)+4 R.+d 1t
< o] &3ty SAHAT BEA G2 1+ 54 1 M NADPHE 4FstA| 7= &49 4&
F g on, dald zto g wWASATE 7+ glutathione sulfur transferase
(GST)Y] &A=+ Habig et al(1974)2] W+ HglE o]&3 ELISA kit (Sigma, USA)E ©]-&
ste] =A%t &4 99 = 183F mg proteine] A A gF 2,4-dinitrobenzene glutathione2]
340 nmoll A 9] FFAFE kst Yehdth. 49 specific activity S 4AHE3H7] £
g2 == Bradford methods & o]&3led =4 3FTh

ok

@

el AdARieE 5A

7+e] A& #}4+EE- (thiobarbituric acid reactive substrate, TBARS)E ELISA kit (Oxitex
0., USA) Eo]8&3}a thiobarbituric acid (TBA)Q} ¥FE-3led A= thiobarbituric acid
reactive substrance (TBARS)%¥Oo. & Z=A3l= Yagi K(1994)¢ WS o] 83t =AH3A
}.

@ TAAE
- BE AddHe= ﬁiﬂ 33] o]4 WhESlH] WX £ FFAE FASAL, 7 T
9] Hlal+= ANOVA test & Duncan’s multiple testE o] &3] & 19| #FoJAS FAHIA

}. (p<0.05)

. d+423

- FEAAR dEA e BA gks FE atago)d B ooz RE wAE oY 1A
RS ES B o= 333 AJd= Qi #dH free radical?l superoxide

anion radical(O2--), hydroxyl radical¢(COH) ¥ hydrogen peroxide(H202) 5] 1th.

- Free radical> v Ff ZHAE zta Q7] w0 EQrAst Hb-gEHo] ol ofg AYA
=43 f4A "33} l a1, #Y¢le] AU AEASE FEste Aaoles Al 2324
H7FG AR 4S8 2YstAY Ao, Ax 54 2 & & FEso
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2 ZA4gYZ dAE Fost AAks a3 QIA oA =3E JAStE FEE o] &
Ha Ao

- AAE] A= AfF SHE 2AGAR S SAHE] ddl dE] AAgEe dEy e
DPPH systemeo]t}.

- B AFNE Y FEES 2 wEHE FEFE, 25% Ethanol, 50% Ethanol, 75%
Ethanol, 100% Ethanol F&%) &3}, vt & FEE3 LHEl(arbutin) A&7 A
< vl
- AFAH, Jd3 100% oeE F2EY DPPH £AAEAH L 55 oEF o= Fristy o,
Hjel 8 FEE0] 93 FEE vls] f & DPPH &AEA &E37F FEHATH =3,
AdHEl S oF 90% AHX9 DPPH &4 Ao %‘401%:% 2 4 AT [21340]

100.0

a a
T 800 ¢
E
S 600 | b
f=]
E
g' c
@ C
= 400 |
@ d d
= d
o .
=
¢ 200 | e
T
o
o
a
0.0
FPW FP- FP- Fp- PPW Arbutin
25%EtOH  50%EtOH  75%EtOH  100%EtOH
i I 100 mg/ml W 250 mg/ml

[1240] Effect of fallen pear and, pear pomace extracts and arbutin on the DPPH radical
scavenging activity.

FPW: fallen pear water extract, FP-25% EtOH 100:
FP-25% EtOH 250: fallen pear 25% ethanol extract 250 pg/mL, FP-50% EtOH 100:
FP-50% EtOH 250: fallen pear 50% ethanol extract 250 pg/mL, FP-75%
EtOH 100: fallen pear 75% ethanol extract 200 ug/mL , FP-75% EtOH 250: fallen pear 75% ethanol
extract 250 ug/mL, FP-100% EtOH 100: fallen pear 100% ethanol extract 200 pg/mL , FP-100% EtOH
250: fallen pear 100% ethanol extract 250 ug/mL, PPW: pear pomace water extract 100 pg/mL, PPW
250: pear pomace water extract 250 ug/mlL, arbutin 100: arbutin 100 pg/mL, arbutin 250: arbutin
250M pg/mL. Means with the same letter are not significantly different by Duncan's multiple range

test (p<0.05)

fallen pear 25% ethanol extract 200 pg/mL ,
fallen pear 50%

ethanol extract 200 pg/mL ,
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NP scavenging activity (%)

10

L]
FPW FP- FP- FP- FP- PPW
25%EtOH S50%EtOH 75%EtOH  100%EtOH
@100 mg/mi

[1=241] Effect of fallen pear and, pear pomace extracts and arbutin on the nitric oxide
radical scavenging activity.

FPW: fallen pear water extract, FP-25% EtOH 100:

fallen pear 25% ethanol extract 200 pg/mL ,

FP-25% EtOH 250: fallen pear 25% ethanol extract 250 pg/mL, FP-50% EtOH 100:

fallen pear 50%

ethanol extract 200 ug/mL

, FP-50% EtOH 250: fallen pear 50% ethanol extract 250 ug/mL, FP-75%

EtOH 100:

fallen pear 75% ethanol extract 200 pg/mL ,

FP-75% EtOH 250: fallen pear 75% ethanol

extract 250 pg/mL, FP-100% EtOH 100:

fallen pear 100% ethanol extract 200 pg/mL , FP-100% EtOH

250: fallen pear 100% ethanol extract 250 ug/mL, PPW: pear pomace water extract 100 pg/mL, PPW
250: pear pomace water extract 250 ug/mlL, arbutin 100: arbutin 100 pg/mL, arbutin 250: arbutin
250M pg/mL. Means with the same letter are not significantly different by Duncan's multiple range

test (p<0.05)

Hydroxyl radical (OH) 2443
- Hydroxyl radical (OH)e] &A4ta

==

< REgAo] wig Aete] A Absto] F
st Zoz d#HA JY. 53] -OHL DNAQ| purined} pyrimidined 71 & =
ZAsle] thoFetA WEAZ B olyg} deoxyribose FES FZAS] DNAAMES] dth
o ¢ FHASE, AV W HE, B, HEdS g
Ag 5o WA Ao A 2pr)A(free radicalo] ¥
o] H1%1 Uth

A4y, Jd3 B FE2EH dd
st ou tz=T(Ol sl &Ado] okt =3,
of vig] o & (OW4&A &4 &37F =AU [1H42]

i
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- Wt B 32227 @REle] A% DPPH 47 247 NOo| 47 24L %A% (OH)

120
a
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(4]
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o
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=
o
-
m
o
g o T
Q
20 3
0
C FPW FP- FP- FP- FP- PPW  Arbutin

25%EtOH S50%EtOH  75%EtOH 100%EtOH

@100 mgfml M@ 250 mg/ml

[1>242] Effect of fallen pear and, pear pomace extracts and arbutin on the hydroxyl
radical scavenging activity.

FPW: fallen pear water extract, FP-25% EtOH 100: fallen pear 25% ethanol extract 200 pg/mL ,
FP-25% EtOH 250: fallen pear 25% ethanol extract 250 pg/mL, FP-50% EtOH 100: fallen pear 50%
ethanol extract 200 pg/mL , FP-50% EtOH 250: fallen pear 50% ethanol extract 250 ug/mL, FP-75%
EtOH 100: fallen pear 75% ethanol extract 200 ug/mL , FP-75% EtOH 250: fallen pear 75% ethanol
extract 250 pg/mL, FP-100% EtOH 100: fallen pear 100% ethanol extract 200 ng/mL , FP-100% EtOH
250: fallen pear 100% ethanol extract 250 ug/mL, PPW: pear pomace water extract 100 pg/mL, PPW
250: pear pomace water extract 250 ug/mlL, arbutin 100: arbutin 100 pg/mL, arbutin 250: arbutin
250M pg/mL. Means with the same letter are not significantly different by Duncan's multiple range

test (p<0.05)

2. olUHE A &A)9] cell-based assay 7154 H7}
AN ZE o] &3 ksl 5 A

MTTE o] &3 AE54 =4

- RAW 264.7 tiA M xe] st Y3} FE2E 54E A3 st I F2ES 5

=HE st MIT assay HHOE AZ AESS =AU AE MIT HkSolA
3z

80% olde] AEES Hole A% Al
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- AR, 100-250 pe/nl FEolA 100%0] 747 AZAEEES Hof G, v FEE
3 AR gEo] A4S UehiA 22 FAstArh [1343]

120

ab a ab a a ab
G | ed g ef de a  abcab be 2

Viability (% of control)
g 8

8

C FPW FP- FP- FP- FP- PPW  Arbutin
25%EtOH  50%EtOH 75%EtOH 100%EtOH

@100 pg/ml B 250 pg/mli

[13843] Cell cytotoxicity of fallen pear, pear pomace extracts, and arbutin on RAW 264.7
cells.

Cell viability was assessed by the MTT assay in RAW 264.7 macrophages pretreated with fallen pear
and pear pomace extracts and arbutin for 24 h. FPW: fallen pear water extract, FP-25% EtOH 100:
fallen pear 25% ethanol extract 200 pg/mL , FP-25% EtOH 250: fallen pear 25% ethanol extract 250 u
g/mL, FP-50% EtOH 100: fallen pear 50% ethanol extract 200 ug/mL , FP-50% EtOH 250: fallen pear
50% ethanol extract 250 pg/mL, FP-75% EtOH 100: fallen pear 75% ethanol extract 200 ug/mL
FP-75% EtOH 250: fallen pear 75% ethanol extract 250 pg/mL, FP-100% EtOH 100: fallen pear 100%
ethanol extract 200 pg/mL , FP-100% EtOH 250: fallen pear 100% ethanol extract 250 pg/mL, PPW:
pear pomace water extract 100 pg/mL, PPW 250: pear pomace water extract 250 pg/mL, arbutin 100:
arbutin 100 pg/mL, arbutin 250: arbutin 250M pg/mL. Means with the same letter are not significantly
different by Duncan's multiple range test (p<0.05)

Nitric oxide 47

- AAAH o M= NOv A WA 8¢ =4, Js5dg 5 g &48& 3ot
olZ4do] HYstAS wWole NOE o] &ste] ute|got} nlolgl~ 55 dof A o
Z1Ae] F83 2HEARZA I& A9 lipopolysaccharide (LPS)9} #-& zk=Hof] 2J3f &
dstd 4§ F=3 NO7H *@*é%ﬁ}. ol FHA Wo] AAA &Y TS5 FEITh

- mebA S, e, GRE A Eo] LPSe oJsiA frE=E NOo| AAC mA= s &
Z3t7] 98 NO 2AZA S %—7@ SF AT
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- A¥A3 G 100% ANEHL F==E 250 pg/nl FEA NO LA thxtol H]
oA g A5, €5E HEE 5 oEZ o Z ZH4sY T
- a8y G B FEEF 25%~75% e FEEA A= NOo AAo] 7} 3= A
B 4 ddoen, vigt & FEES NO9 AAo] ZAFAAT FolHd Ao]E Kol
orekth [Z1¥44]
140
120
= d
= 100
=
i
t 80 |
L1
(&)
=
o
e
%
m -
20 -
u 1
C FPW FP- FP- FP- FP- PPW Arbutin

25%EtOH  50%ETOH  75%ETOH  100%EtOH

@100 pg/ml  m 250 pg/ml
[12144] Effects of fallen pear, pear pomace extracts, and arbutin on nitrite in RAW 264.7
macrophage stimulated with LPS.
Cells were pre-treated for 12 h with indicated concentrations of fallen pear and pear pomace extracts

and arbutin stimulated 24h with LPS (1 pg/mL). FPW: fallen pear water extract, FP-25% EtOH 100:
fallen pear 25% ethanol extract 200 pg/mL , FP-25% EtOH 250: fallen pear 25% ethanol extract 250 u

g/mL, FP-50% EtOH 100:

50% ethanol extract 250 pg/mL, FP-75% EtOH 100:
FP-75% EtOH 250: fallen pear 75% ethanol extract 250 pg/mL, FP-100% EtOH 100:

ethanol extract 200 pg/mL

fallen pear 50% ethanol extract 200 pg/mL , FP-50% EtOH 250: fallen pear
fallen pear 75% ethanol extract 200 pg/mL
fallen pear 100%
, FP-100% EtOH 250: fallen pear 100% ethanol extract 250 pg/mL, PPW:

pear pomace water extract 100 pg/mL, PPW 250: pear pomace water extract 250 pg/mL, arbutin 100:
arbutin 100 pg/mL, arbutin 250: arbutin 250M pg/mL. Means with the same letter are not significantly
different by Duncan's multiple range test (p<0.05)

oyl HEl Aol &A9] in vivo 7154 H7}
A FEES o] &3 4k a3 =4
O HAgFE] AW, dolgs 2 1 TF

o
=
Z

-
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- 4 AAaFol AOEHA APBHAY FAEE A 2Hle] Tso] AdtEE ol Alxe
ol Q3 ztstd ~Ed x(oxidative stress)E doit)h E3], 11 FHAHE e oA
AskA 2Ef S FX6e] F4kst 840 & FA4e FESHA & A W A
gz AAAR &4tst o] Ad EFEE 7 A Hol A¥AA H3e {Este)
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[1>245] Effect of fallen pear and pear pomace extracts on body weight.

ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:
high-fat
high-fat
high-fat
high-fat

high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400:
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200:
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400:
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200:
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400: high-fat
cholesterol ethanol extract 400 mg/kg body weight, PPW 200: high-fat
cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not

diet + fallen pear 50%

significantly different by Duncan's multiple range test (p<0.05)
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[1246] Effect of fallen pear and pear pomace extracts on food efficiency ratio.

ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:
high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400: high-fat
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, PPW 200: high-fat
cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not

significantly different by Duncan's multiple range test (p<0.05)

4o o
N
i
-+
o
i
Iy
ol
o
QL
£
=
S
S|
S
a.
5
o
oft
fu)
h
=
e
in
R

- 231 -




006

0.05 |
E 004 |
o
S
2
T
> 003
4]
2
g
=
[.T] L
S 0.02
0.01 |
U-UD 1 1 1 1
ND-C HFCD- FPW FPW P FP FB-  FP- PPW PPW
C 200 400 50% 50% 100% 100% 200 400
FtOH EtOH FtOH EtOH
200 400 200 400

[12147] Effect of fallen pear and pear pomace extracts on liver weight.

ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:
high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400: high-fat
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, PPW 200: high-fat
cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not

significantly different by Duncan's multiple range test (p<0.05)
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[1248] Effect of fallen pear and pear pomace extracts on the serum alanine
aminotransferase ALT) and aspartate aminotransferase AST) activities in rats.

ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:
high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400: high-fat
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, PPW 200: high-fat
cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not
significantly different by Duncan's multiple range test (p<0.05)
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[1249] Effect of fallen pear and pear pomace extracts on the serum blood urea nitrogen

in rats.
ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:

high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400:
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200:
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400:
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200:
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400:
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, PPW 200:

high-fat
high-fat
high-fat
high-fat
high-fat
high-fat

cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol

diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter

significantly different by Duncan's multiple range test (p<0.05)
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[12150] Effect of fallen pear and pear pomace extracts on the total antioxidant capacity.
ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:
high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400: high-fat
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, PPW 200: high-fat
cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not

significantly different by Duncan's multiple range test (p<0.05)
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[1251] Effect of fallen pear and pear pomace extracts on the liver GST (A) and GPx (B)
activities in rats.

ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:
high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400: high-fat
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200: high-fat
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400: high-fat
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, PPW 200: high-fat
cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not
significantly different by Duncan's multiple range test (p<0.05)
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[1”52] Effect of fallen pear and pear pomace extracts on the liver TBARS in rats.
ND-C: normal diet + distilled water, HFCD-C: high-fat cholesterol diet + distilled water, FPW 200:

high-fat cholesterol diet + fallen pear water extract 200 mg/kg body weight, FPW 400:
cholesterol diet + fallen pear water extract 400 mg/kg body weight, FP-50% EtOH 200:
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-50% EtOH 400:
cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight, FP-100% EtOH 200:
cholesterol diet + fallen pear 50% ethanol extract 200 mg/kg body weight, FP-100% EtOH 400:

cholesterol diet + fallen pear 50% ethanol extract 400 mg/kg body weight,

PPW  200:

high-fat
high-fat
high-fat
high-fat
high-fat
high-fat

cholesterol diet + pear pomace water extract 200 mg/kg body weight, PPW 400: high-fat cholesterol
diet + pear pomace water extract 400 mg/kg body weight. Means with the same letter are not
significantly different by Duncan's multiple range test (p<0.05)
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A NO 4A%, DPPH radical &£A%°l HoYH, glutathione peroxidase (GSH-Px),
glutathione S-transferase (GST) 84S F7IANZIC =R 3o A ANSEL YA AAE
B3 =2 A8t A &S JA & £ IS Aojgt AsHEY. wEA 9 100% A
< FEEo| IAYZHZHE HIPolE T A5H 2EH2E AT F A= 57
7t &S T8 B3 HHIAS.

- 97 100% e FEEH Hlwstd wj¥vt § FFE F3F DPPH radical &A%
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o] A HjstEL APHAE 738 dHon, BEtA vy & FESEE ASH 2E
28 £Y 7 S FoE AsdHG.
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@ Western blotting analysis
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o} (p<0.05)
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[1253] Effect of fallen pear extracts on the proliferation of 3T3-L1 preadipocyte.

3T3-L1 cells were differentiated with hormonal cocktail for eight days in absence or presence of fellen pear extracts. C:
PBS, FPWM100: water extract with fallen pear collected in May 100ug/m¢, FPWM: water extract with fallen
pear collected in May 250ug/m¢, FPEM100: 50% EtOH extract with fallen pear collected in May 100xg/me,
FPEM: 50% EtOH extract with fallen pear collected in May 250ug/m¢, FPWA100: water extract with fallen
pear collected in August 100xg/ml, FPWA: water extract with fallen pear collected in August 250ug/ml,
FPEA100: 50% EtOH extract with fallen pear collected in August100ug/m¢, FPEA: 50% EtOH extract with
fallen pear collected in August 250ug/ml Means with the same letter are significantly different by

Duncan's multiple range test (p<0.05)
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[12254] Effect of fallen pear extracts on 3T3-L1 adipocyte differentiation.

3T3-L1 cells were differentiated with hormonal cocktail for eight days in absence or presence of fallen pear extracts. C:
PBS, FPWM100: water extract with fallen pear collected in May 100xg/mé, FPWM: water extract with fallen
pear collected in May 250uxg/m¢, FPEM100: 50% EtOH extract with fallen pear collected in May 100ug/ml,
FPEM: 50% EtOH extract with fallen pear collected in May 250ug/m¢, FPWA100: water extract with fallen
pear collected in August 100gg/m¢, FPWA: water extract with fallen pear collected in August 250ug/ml,
FPEA100: 50% EtOH extract with fallen pear collected in August100ug/m¢, FPEA: 50% EtOH extract with
fallen pear collected in August 250ug/m¢ Means with the same letter are significantly different by
Duncan's multiple range test (p<0.05)
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(adipose-specific) FAAF LHS SAsFoEA EIE FIANA E3AAHS st
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tj&o] fatty acid synthase (FAS), lipoprotein lipase (LPL), sterol response element
binding protein (SREBP) % adipocyte-specific lipid binding protein (aP2) 53} <A =E
ol fxzte] Wdo] fE e AFEA EAS T wekA &adFQl =
Al g ovRks AEE Ay Z8e] ARE HdA s AUWAE SolF] BHlEHEY =
A3t tgo] AGAE E3aAg doAste AARIAEY E4S AskE Aol Fast
o},
Z)gA (aipogenesis)= AWA FAE (preadipocyte)7} 24 2 RE3EHE= AAHES AAH
At AAE (adipocyte) = == FAS oulstar, o] AAFGAA AE FZ, s 2
e WA e 2dE, AEEAE 2 ZEES dypolysis)ol #HofsteE dHo| {3
A3 o] w3lE T
C/EBP family$} PPAR y = m2®o s A4atydo] =5 FAA 2&s= A
I #Fo] 3L, Nuclear receptor superfamilyell £3h= PPAR y & AW & TEHo= =4
st JEs ot APAMEZE B3tE JHE FASEE B4F Q) JQAkelth =3k C/EBP
+ PPARy odS FIANA APAFAE 27 EsAAANA F83
g+, C/EBP« = PPAR y 9}9] 73 s 28-S &l AGAFAEe 27
Zl

-

23T}

2 Q7o) A PPAR-rob CEBP o & 243 A g3t 2229 AW @4 x4 "z}
ol s BAaSUL 53, B F2E CEBP ¢ WIS FE oEHo 7id
AT w3, B 22RO g FEE W) o 2 vuld 1d o4 By} BREY
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[1255] Effect of fallen pear extracts on PPAR-y and C/EBP-o expression in 3T3-L1

adipocyte.

3T3-L1 cells were differentiated with hormonal cocktail for eight days in absence or presence of fallen pear extracts. Cell

lysates were prepared and subjected to Western blotting to detect

FAS. C: PBS, W100: fallen pear water extract

100ug/ml, W250: fallen pear water extract 250ug/m¢, E100: fallen pear 50% EtOH extract 100ug/mé E250:
fallen pear 50% EtOH extract 250ug/ml. Means with the same letter are significantly different by Duncan's

multiple range test (p<0.05)

- E@ ols AAIAES B9 ARz
WL A4S A, G B F2Eo|
259t} [19156]

A upekAd o] #odsle= fatty acid synthase (FAS)9)
o etL FEEo| Hlg] FAS &d oA ayr @
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[12156] Effect of fallen pear extracts on FAS expression in 3T3-L1 adipocyte.

3T3-L1 cells were differentiated with hormonal cocktail for eight days in absence or presence of fallen pear extracts. Cell
lysates were prepared and subjected to Western blotting to detect FAS. C: PBS, W100: fallen pear water extract
100ug/ml, W250: fallen pear water extract 250ug/m¢, E100: fallen pear 50% EtOH extract 100ug/m¢ E250:
fallen pear 50% EtOH extract 250ug/ml. Means with the same letter are significantly different by Duncan's
multiple range test (p<0.05)
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[12157] Effect of fallen pear extracts on body weight(A) and adipose tissue weight(B).

: High fat diet (60% Kcal fat) + distilled

: Normal diet (7% Kcal fat) + distilled water, HFD—C
water, HFD—W400: High fat diet (60% Kcal fat) + fallen pear water extract 400 mg/kg body weight. Means

ND-C

with the same letter are significantly different by Duncan's multiple range test (p<0.05).
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[12158] Effect of fallen pear extracts on food intake(A) and food efficacy ratio(B).

ND—-C : Normal diet (7% Kcal fat) + distilled water, HFD—C : High fat diet (60% Kcal fat) + distilled
water, HFD—W400: High fat diet (60% Kcal fat) + fallen pear water extract 400 mg/kg body weight. Means
with the same letter are significantly different by Duncan's multiple range test (p<0.05).

© AL & W13 54

A A} (Triglyceride)> AA oA oz AZFel=E EAstAT P E S
(chronic degenerative disease) TH HUA=2ol U= delxd ot &, THAT2 3
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[12159] Effect of fallen pear extracts on triglyceride (A) and total cholesterol (B).

: High fat diet (60% Kcal fat) + distilled

© Normal diet (7% Kcal fat) + distilled water, HFD-C
water, HFD—W400: High fat diet (60% Kcal fat) + fallen pear water extract 400 mg/kg body weight. Means

with the same letter are significantly different by Duncan's multiple range test (p<0.05). Significant value

ND-C

was calculated by compared with HFD group by t-test(xp<0.05)
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[1360] Effect of fallen pear extracts on blood glucose (A), insulin (B), and HOMA-IR (C).
ND—-C : Normal diet (7% Kcal fat) + distilled water, HFD—C : High fat diet (60% Kcal fat) + distilled
water, HFD—W400: High fat diet (60% Kcal fat) + fallen pear water extract 400 mg/kg body weight. Means

with the same letter are significantly different by Duncan's multiple range test (p<0.05).
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[1™61] Composition of experimental diet.

@ AF 2 Aol HHAF

(¢

- Loperamide’= Wi 717ke] Z7b WA A% £5e) Aete} HEo] YR A&Ho
gl A A Y eEel o5 A
] ARSI R E 9

Solstd B4 @ W AAde] A7
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H o}

NC LC LSC 5% LSC 10%
casein 200 200 200 200
corn starch 397.5 397.5 397.5 347.5
Dextrose 132 132 132 132
sucrose 100 100 100 100
soybean oil 70 70 70 70
mineral mix 35 35 35 35
vitamin mix 10 10 10 10
L-cystein 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5
T-BHQ 0.014 0.014 0.014 0.014
cellulose 50 50 0 0
Stone cell 0 0 50 100
Loperamide 0.3 0.3

LSC 5% LSC 10%

o
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[1=262] Effect of stone cell extracts on the weight(A) and food intake(B) of
loperamide-induced constipation rats.

NC: Normal diet, LC: Loperamide diet, LSC5: Loperamide + stone cell 5% diet, LSC10: Loperamide +
stone cell 10% diet. Means with the same letter are significantly different by Duncan's multiple range

test (p<0.05)

_]?4
- Azl Hste] WMz s IFAEFAE FelA] Aol7E YA ol
o

3 ZA4o] gle Aoz #uHTTh [1363]

'U.OO I 1 I ]
NC LC LSCS LSC10
[1263] Effect of stone cell extracts on the liver weight/ body weight of loperamide-induced

constipation rats.
NC: Normal diet, LC: Loperamide diet, LSC5: Loperamide + stone cell 5% diet, LSC10: Loperamide +
stone cell 10% diet. Means with the same letter are not significantly different by Duncan's multiple range

test (p<0.05)
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LSC5: Loperamide + stone cell 5% diet,
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[1264] Effect of stone cell extracts on the fecal weight for 8day (A) and fecal weight in
stone cell 10% diet. Means with the same letter are not significantly different by Duncan's multiple range

distal colon (B) of loperamide-induced constipation rats.

NC: Normal diet,
test (p<0.05)
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[ EJ65] Alc1an Blue(AB) stalnlng showed presence of acidic mucins in colonic glands in a
segment with fecal transit. The number of goblet cells and acidic mucins are mildly
increased in 5% SC treated group and 10% SC treated group (AB-x200).
NC: Normal diet, LC: Loperamide diet, LSC5: Loperamide + stone cell 5% diet, LSCI10:
Loperamide + stone cell 10% diet.
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- Raw 264.7 Al American Type Culture Collection(ATCC, America) . 2 K& HEoFg ub
ot Raw 264.7 A= 100 Units/mL penicillin, 100 pg/ml streptomycin® 10% newbone
calf serum (FCS, GIBCO)°] $+#¥ Dulbecco’s Modified Eagle Medium (DMEM, GIBCO)
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@ Western blotting analysis
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[1™266] Schematic diagram of the experiment protocol in mice.
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[1”67] Effect of pear pomace ethanol extract on body weight (A) and body weight gain (B)
in a developmental AD model.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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3 d&e stz Urt. A A ZEE interferon- y (IFN-y), interleukin (IL)-1 43, IL-6,
tumor necrosis factor-a (INF-¢)9} 22 AFZ52A cytokines, 18]l Al Al Z =4

<1 lipopolysacchrides (LPS) ¢ A=o] =@ o =4 &35ttt
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[12168] Effect of pear pomace ethanol extract on body weight (A) and body weight gain (B)
in a developmental AD model.

NC: acetone: oilve o0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1=169] Effect of pear pomace ethanol extract on body weight (A) and body weight gain (B)
in a developmental AD model.

NC: acetone: oilve o0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1”270] Effect of pear pomace ethanol extract on body weight (A) and body weight gain (B)
in a developmental AD model.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve o0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[2”71] Effect of pear pomace ethanol extract on food intake (A) and food efficacy ratio (B)
in a developmental AD model.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1™272] Effect of pear pomace ethanol extract on scratching behavior in a developmental
AD model.

NC: acetone: oilve 0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve oil=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1273] Effect of pear pomace ethanol extract on clinical skin feature in a developmental
AD model.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[2”74] Effect of pear pomace ethanol extract on skin severity score (A) and skin thickness
(B) in a developmental AD model.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[23175] Effect of pear pomace ethanol extract on ear thickness in a developmental AD

model.

NC: acetone: oilve 0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the
same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1276] Effect of pear pomace ethanol extract on liver (A), heart (B), lung (C), kidney (D),
and mesenteric lymph node (E) in a developmental AD model.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1277] Effect of pear pomace ethanol extract on spleen in a developmental AD model.

NC: acetone: oilve 0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve o0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[13178] Effect of pear pomace ethanol extract on serum IgE level in a developmental AD
model.

NC: acetone: oilve 0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1=79] Histopathological features of skins treated with pear pomace ethanol extract in a

developmental AD model.

Skin were removed and fixed with 10% formaldehyde solution. Thin sections were cut and
stained with hematoxylin and eosin.

NC: acetone: oilve oil=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve 0il=3:1) + distilled water, PPE
200: DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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[1280] Histopathological features of skins treated with pear pomace ethanol extract in a

developmental AD model.

Mast cells findings by toluidine blue staining of skin sections. Red arrows mark the stained mast cells.
NC: acetone: oilve 0il=3:1 + distilled water, DNCB-C: DNCB (acetone: oilve oil=3:1) + distilled water, PPE
200: DNCB (acetone: oilve o0il=3:1) + pear pomace ethanol extract 200 mg/kg body weight, PPE 400:
DNCB (acetone: oilve 0il=3:1) + pear pomace ethanol extract 400 mg/kg body weight. Means with the

same letter are not significantly different by Duncan's multiple range test (p<0.05)
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No. : CAS NO. Re{(nar
English Korean s (%)
1 Water A = 7732-18-5
2 Butylene Glycol Rl F 107-88-0
5 Rosa Damascena Flower e Ee S| )
Oil
4 Rehmannia Chinensis e
Root Extract TEe
. Glycine Max (Soybean) s 2o 68513-05-1
Seed Extract oTEe
Angelica Gigas Root .
6 & & CEEE ) -
Extract
Paeonia Albiflora Root .
7 AerFE & 84929-40-8
Extract
8 Atractyloides Japonica NEFES= -
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Rhizome Extract

9 Poria Cocos Extract BEHFEE -
Bupleurum Chinensis .
10 P NEz2E 89958-12-3
Root Extract
1 Xanthium Strumarium ol 2z E B
Fruit Extract TEE
Ophiopogon Japonicus .
12 pHIopog P WESFEE -
Root Extract
Glycyrrhiza Glabra _ .
13 ) y‘y xRFEE 84775-66-6
(Licorice) Root Extract
Cyperus Rotundus Root .
14 | P FRAZZE 85085-54-7
Extract
Gardenia Florida Fruit ..
15 XA =& 92457-01-7
Extract
Chrysanthemum
16 Morifolium Flower TS EFEE -
Extract
Mentha Arvensis Leaf .
17 Sl == E 90063-97-1
Extract
18 Velvet Extract Z8FEE -
Phaseolus Radiatus Seed == =
19 STFEE -
Extract
Punica Granatum Fruit .
20 NrTFesE 84961-57-9
Extract
Camellia Sinensis Leaf -
21 S FEE 84650-60-2
Extract
22 Glycerin =g A" 56-81-5
93 Ha@amehs Virginiana o )51 2 B
(Witch Hazel) Water
24 Methyl Gluceth-20 W 2 = F A 2=-20 68239-42-9
- 51710}
25 Pichia anomala extract . -
ohruerEE
Paeonia Suffruticosa
26 IR FEE -
Bark Extract AaTeE
27 | Uncaria sinensis Extract EZTEFEE -
Aronia Melanocarpa -
28 | b bz Lol 35 2 -
Fruit Extract
Dryopteris Crassirhizoma - = o
29 HEsTFE= -

Extract
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Rehmannia Chinensis

30 Ak === _
Root Extract T2
Cimicifuga Racemosa _
31 fmieitug P 84776-26-1
Root Extract
Cnidium Officinale Root ) .
32 HeF=E -
Extract
Angelica Acutiloba Root .
33 | 6 UGN 22E 164288-49-7
Extract
34 Allantoin GHEQ] 97-59-6
- HydrolyzedOplopanaxElat | 3sto] =& glo] == A% )
usRootExtract MNEFEEE
CorthellusShiitake(Mushro . -
36 REIHAFZE -
om)Extract
37 Dextran o ~E gt 9004-54-0
: 7hZ 2 2 JEH ETt e
38 Caprooyl tetrapeptide-3 ol =3 -
39 Ceramide 3 Al gfufo]l =3 100403-19-8
Brassica Campestris
40 P M F ) 2 2 :
(rapeseed) sterols
g o] X|-5@| o] ZHR &=
41 PEG-5 Rapeseed sterol %0175 o1 = -
H &
42 Cholesterol ZY 2HE 57-88-5
43 Beta-Sitosterol HE-A| EXHE 83-46-5
44 Choleth-24 =) ~-24 27321-96-6
45 Ceteth-24 A ) 2~-24 9004-95-9
Slol| =2 A Yol E| =Y
16 | Hydrogenated Lecithin | = A} E} =) 90108-87-5
47 Cetyl Phosphate MEEZAHOE 3539-43-3
48 BHT H] o] o] X] E] 128-37-0
C li i Zlz=dYg/7l =g EYF
19 apry 1c/c§pr1c } 17} == 85409-09-2
Triglyceride g A glol =
50 Polyglutamic Acid ZYZFE NN = 25513-46-6
Al7lelol Eolo] AT g
51 Saccharide Isomerate P7rekel =etel o me -
olE
52 Creatine Aot 57-00-1
53 Sodium Hyaluronate AgSlo|dFEYCIE | 9067-32-7
Macadamia Ternifolia
54 i ul7loha] ol 2 Y 128497-20-1
Seed Oil
55 Carthamus Tinctorius SIEN FE== -
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(Safflower) Seed Extract
56 Fallen pear Extract 0%, 50%I+E& - 0.1-1%
57 Ethylhexylglycerin of A A=A 70445-33-9
58 Propylene Glycol zzgddae}olE 57-55-6
59 DEA-Cetyl Phosphate Heledel _/1% FAel 61693-41-2
60 Tocopheryl Acetate EFH ol HolE 58-95-7
61 Retinyl Palmitate HEl S EH o] E 79-81-2
62 Niacinamide Lo]olplofuto]l = 98-92-0
63 AteloCollagen ol 2 Z}HA 0.00
64 Disodium EDTA T & Fo|HE ol o] 139-33-3
65 XanthanGum e 11138-66-2
66 Carbomer 7tEH 73298-57-4
67 Triethanolamine Egog-go}rl 102-71-6
68 Phenoxyethanol 3| = Al of & 122-99-6
69 Methylparaben ] 2 o} 2}l 99-76-3

9
. =
- e SEE WEEH 0% 50% 4 GHFEEe UYL E AofAe] “HAE <

g R
A Zhol==tel” o] mek 0 C, 25 C, 35 C, 45 C, cycled| &27] 7}& =3 Has)
AA AAHEE FEsE THEAIY, 40 T 7] 204 BRAsiHA FAEEE #E
st 7HEAY, 28al A7IEE AES 34 IY Foln.

20143 5€oll 7FEAIE Y ZhEA gl i AT A TR Ao, AV|HEAPE 2
AAAE AJTIEA ALH o7 FAES e dAE AP IFD Aol

@) A s A/ xE5)

- AFEH - FHE
g = 71 F Al Y ] 31
1 A4 de Faol 9 FEFEI vl
s EolH7F A= T =
2 A E2E) 54 5 EEw
3. UE E71%F] sk 100 % ©]% 2] ek I Al A12007-45%
4, pH 6 £ 1 21eFH ILA] A|2007-455
£ -
5.5} 9 SN TIALEF O O A7 A
%:51 = eare s (Brookfield H=A AF-&)
57 A= A = A7EA W
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(Rheo meter AF-&)
o 20 ppm ©]3} 2ok 31 Al #]2007-45%
H] A 10 ppm ©]3} 2ok 1Al A|2007-455
T 1 ppm ©]s}t 2]k T A A 2007-45%
| g-S- A /= 2l ek 1Al A|2007-455
FAR FAE BAIEF 90 % o 21k A A 2007-45%
5. YWhA| A ukA| ++ 100 cfu/g ©]3} . .
U SRA =AAe Ha e e SRt
6. AL 5, 40, 50 C 3YzF ¢4 A 7FA EH
A ZFE 2 AFY FAAE O
o w w wh2aL, AE, EI)AY, FAA) ¥ZEZy
T ERE AN TG e k) vasto EEEH Wi
o) 53ledoF gt
W9 933 f38 Az JREFANLAE AYs 4+ A

2HEJ|RLAE E trend EA (needs) +
JE T 2L BT (seeds)

EuEY
M HE HH, HE A
FHHl = B

A, EjAE § s EM

®]|, ==, Z&7F, O
i a1

28, ME, A3, d2 8
S2l 55 ZnEy

wa, g v 0o (IEE
o
e AR @S HEYy 22y Scag

S)AME BHald (8 30|, 2% 0|

ols4 3 BGY 5) S ST
TMSASS, 2548, 3724, 0|8 = }

=Q, T SO AL
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3) gAY A

D) AN@&d=

- BA7IREAY ¢ AT fEERde AEsd 2= 2B5+£2C/AUEE 60+5%M 3744E
ol A, AFAA Wk A 1dzte 3N vtk 1 F 23d7kA= 671€ Wik, 29
O|ZRE 1o 13 A3}

- 7HEAR  2E 4020/ UEE T5E5%E DI o) AT Ae A Aom #
9ly, AFNA WS T35t HA 3HS =H 3o}

- 7FEAR - 2EEB-15+45C), WE-3T 1247 F7] 7HE 2= Y o) 3

P
-
d e ARG Ao UsH, FABYY FAG FB U BLE YHFTE F

- A% F AFYAD - AEY AERAL 123
A ol N, AGAA e A 1dzre 3
23 o] FRE 1de] 18 AP @,

AR A W, LW AL 2PN HEE 2ol 587 < e

94, 87] AL RFT 5 ASS A M, #TA, FA L A A8

& Fsta, BB A (B3, T AT, FE AP

+329, W
&, F33H, 4= % pH & AF e =9/353 42)e Bridn.

S
o
fu
e
ln1!

o [o
b fr
o
> 3B
i, Lo
iv)
=
&
o
=)
—
o
oy
Lo
N
=
2
fu)
p‘g
£
rlr
-
[
>
ri
lnf
Ll
=X
>
N
oxl
e
iV

{ ot

o
o
X,

e ) o
>

SR
2 m
ned S

L

p#
22
o

2 g B+ 2 mLE #H3ke] 100 mL Hlo]A Y3 & 30 mL
EE59 AL v WADAA AWES

X &S = s ALs4th oo

s
T
2 I
o
s
o
o)
T
rlr
L
N
L2

o "
-
Jo
o
2
R
N
N
rfo
ol
ok
2
D
o
Mo Mo

ih)
>
2
2
:\_l‘
b
£
L
=
)
o
ol
::L

o o M X ooX My M W oM dzode ap

= 100 mLE 8lo]#Hd Y Brookfield H%=A (DV-ll+ Pro,

- A== AA <F 100 g
USA)E ZAHst AFHES AMEstdon, AF AR Aoz 54T 71715 ARE
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sto] AY 27 Azx =9k A Ao BE Ao F=o HEE UG

- HEAEY dF] AR T A s #EE AT BE e HE, 7S 204 B
B AAC e AP WIS Sotor FAIUT 53], AP AEY, A 2L AE
ol thato] B8t

- HA w2 5 Tes H A w5 FEe A A2009-1857 TE< 8
T AEH et Fdst o, HgHd 5 FFF FHAYTAANEAA =
ARFAN G AT F st FastAT

4) A A
- A= AR AA Y mAETE e L A Thel=eile] wet Z+F mg =
o3k e dS gt
- Challenge test : USP XXIV method?! Applied the microbial challenge test®} CTFA
Method M-3 & M-4Z st BAAAMAESL A ASHS FoE BEE APS
Fasto] 4 EJ_Xﬂ z3e =&8 Wt

- Patch test : I HAELS 4 S = Haye's Test ChamberE o] &3} AHle] I HE A
3§ (patch test)S AAZT @, A (psoriasis), 3% (eczema), 7|E} IF LA
(allergy) 59 Adeol AAY A4, FFE == YA, I3 2894 & HE&3t= At
e B AIFAA ALttt AFRAE %}%i Sohd FH HdEA7|1 AF 91: 15 ug
A chamberol] HslAIZl F, Al F9d A8 Feje glo] st Hasia, 2443 7
I Zof HEE A A %ﬂl@fﬂ’%%‘ 3o B4 7IEol weEk 9% P% ke
15 Az

5 W F HA/EE3

Table 1. 7 33F2] 74 <Al
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g = N = N e
AN o =3 A ol o - -
LA (G e a2 T mzEmem gAEe duow AY
_ Eo|= N o _ _
S I b S EEES ME HARE PO AY
F7)eo] tisled 100 % o] 21k A = 2
: 9Y, w48, 29, 9
10Ex] =170, s o, |
pH 3 -9 ey |ZERe dise AdE
A4 F Ao ad A<
A7HA E Az ol
- ! = =24 /H/J-_q
A | FFEY dA= £ 109 A= el = = 0
n &4 10 1 Brookfleld BEA g el uishel Al
g ZA7HA B 3" Ao AFA disk
7 FEZo A® + 10% ’
= - Holayg g, w348, 4F
=g =3 20 o] A A 314 = gl A "1l F 23z glo
5 | P ppm ©]3} 45 ¥, "z gl gojaxy o
53| A2007-453 Ut
54 |y, | AF A2 5 ppm o3 qepgmy  (AOITHE, wATS, W
=1 Z18A% 10 ppm ol A2007-455 o dare
o - 2]k 31 7123 FE AFFET 2
Kel
= 1 ppm s} A2007-455 | Agol ik AW
o g o/ o]= 2l ek 31 A oJet&o] 4 % %3 &
) 0.2 vIv % °lst A2007-45% |9 AZol tate A9
4| AT BATE 90 % A | sAREE tate] A
B o] A} A12007-45% §
AubA | AalLA| ++ [ _ _ =
o Sed) SRdE 0 U O | maern wua g [@AEE UdoE A
6. A= 5, 40, 50 C 3Y3t o4 Z7HA R AAEFS Gz AY
A wz 9@ AFEe] EAA
A AR RAA - sw S EEET v AAEFS hdez A
- ° | EEFY vusty dEske
of g}
6) FAiF A g+
- SIAE SAF 155 ol dEs &7/ dAl /s 18t
- JAEF AAFESE F5T 5000718 AAFOZ AFste] A FAES S-S AFES
9 okt 3HL G

D 93 =) g sdF e

(D yAd 7
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- Ol A AW F 99 =

NAFE AL o3

@) Ay /M (FAxE 7 SF9H AFH)
- 9% 994
INGREDIENTS Content
No. : CAS NO. Remar
English Korean s (%)
Carica Papaya
1 gl sfordw _
Fruit/Maltodextrin SHeora)
Dipotassium Y ElFZFE A A o
9 p .u Hxetg=g Al g Aol 63797-35-3
Glycyrrhizate E
3 Betaine W E} <1 107-43-7
4 A M) 3 -
5 Methylparaben ] 2 a2l 99-76-3
. slo|EETto]| 2 E T
6 Hydrolyzed pea protein - 73049-73-7
7 Lecithin G A& 8002-43-5
8 Water A A 7732-18-5
Olea europaea (Olive)
9 p , 2BHed 8001-25-0
fruit oil
10 Squalane TS 111-01-3
11 Phytosterols JEAHE -
12 Ceramide 3 M| gjulo]l =3 -
Butyrospermum parkii
13 4] E 68920-03-6
(Shea butter) e el
14 Fragrance F= -
15 Corn Starch HA ST R -
16 Sodium Lauroyl AETSZ Yol A
Aspartate o|E
Sodium Cocoyl AFIILo|AF Y
17 o Oty FR@elAHSH L eag9-27-0
Isethionate o|E
18 Sodium Lauryl Sulfate AFSEATHNE 151-21-3
19 Titanium Dioxide HElg Y S Aol = 13463-67-7
20 Sodium Palmitate ZEZUHolE 408-35-5
- 23 F
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INGREDIENTS Content

No. : CAS NO. Remar
English Korean s (%)

1 Water A 7732-18-5
2 XA -

3 Propylene glycol g FgolF 57-55-6

4 Glycerin =g Ad 56-81-5

5 Disodium EDTA T & Fo|H g ol o] 139-33-3
6 Allantoin GHER 97-59-6

7 PEG-400 3] 0] 2] -400 25322-68-3
8 Polyquaternium-7 = HAHF-7 26590-05-6

3] 0] 2]-150
9 PEG-150 monostearate -
B 2H ot ol E
. 3] 0] 2]-150
10 PEG -150 distearate 9005-08-7
) 2H ot o] E
11 Lauric acid g oR = 143-07-7
12 Myristic acid g 2R = 544-63-8
13 Stearic acid 2HotE YA = 57-11-4
14 Polysorbate 80 Z Y220l ESD 9005-65-6
i = o) E?‘;’]_ . = U:I

15 | Sodium lauroyl glutamate Ea}To] C TEHI 1 98984-78-2
16 Methylparaben v 2 a2 99-76-3
17 Potassium hydroxide XE}gFIlo]| EEALO| = 1310-58-3
18 Phenoxyethanol B Al of| & 122-99-6

Q) dHE= AE

- /e SAE WEEH JdI FEES AR AgAHY “spAF AA
ghel” o w2t 0 C, 25 C, 35 C, 45 C, cycled] &g=27] 715 =
HEs dEste 7FEAY, 40 T 2] 2xolA EastdA FAREE BEs)
SAY, 2ga ZA7|RE AIEE @A I Folth

- 20153 8€ol ZHEAIE R THEAIR iR AT Ade TR AAH, BVIEEANTES
AT AFQ7IZAZMA A LH o7 FAMS] R dAE AFe IS oot

4 W stgEo) +4/x2F35)

- AFE  FEE

g = 7]

N
>,
o)
L

=1 A
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o B3 AvA ERE A E uiAE AHSH B

iof | o} | & ol | ol | ol | ol | ol
0|0 _ ~ || v w0 T
FIY| X W YITI(YIYIT om
B S5 x| w855 58| < L
T (S| S| BN | s|Ialsis|as| X ey
N @uE FE(QIQaa Geal
F|R|R ||y | |IT|IT|IT|IT| d =y
T TR R E|RITITIT | R i
Wk A xg|xg|A| A H|A|H| 2 N
Holeiel 2| SR Cs B H
o | oF S| S |or|of | o |or =
CUN U ) CUN SRS ICd)
=X
%o oXE
|0 o < m
[o) - —_—al
{0 R O_ A;oO] .
P F | ok gl ol | [P )
=N = B oo |2 Syl |oT N ™"
Nlo N Jo - — . . O R C T i = H 5=
o|Rw T4 B | B glgle Swl 2y
N | X Xl el al & — TS
‘l,_lr” i © \Wo ‘Dro o X — o _nﬁ o
o | O veel ut
M Bl = = — | R KX Hlo
W | = o o | N T = o
NR ~ zE]LEon_rm
ﬂwo HL 0
b | 2 A A
~ N O Mﬁiﬂﬁ
b @L@Mﬂ
L
;OO
_
iy ~
| o i L ~
o | & T | T > e EW "
T | do = T X 22
0 IR0 o
S 17 i u
n;o. ~L .];A 11_1‘0
< o B
o oy .

Fof A%

J]

E 7 x=2

A= p-vitro assay AT A}

ﬂﬂ_
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HEIEL AE H trend AL (needs) +
JEQ S8 L AT (ceeds)

M HE MY, HE B
It F BTFIE

8|, 25 227, 0
R = AT

23 &

28, ME, A3, N2 8
S2l 55 E0 @y

Wa Wy B 0d=
23, dal #d =533
HY I B3 87

=A% E‘Elﬁ F'Q'?i- '—"JI. =% 0

7. k=4 8 BliE 5= S
NSFSY, B5M, A0S 0|2 = }

EY e So 3THE

3 A AP

1) Adge

- AVREAY - AFY RERAL 1 £ 60+5%01 4] 3
ol AFse, ABAA wek A 1de 349 vith 7 & 2d7AE 609 vk,
ol ZRE 1o 15) A@ T,

N
2d

S EAE SR 0F2CAUEE T5H5%2 4Y o4 dAE AL A Aew B

osie, AYMA WS T35t HA IS =43}

- 7EANE - 2543H-15~45C), BE-dlF9 12417t F7] 7HE A 174Y o)A

2 Hae

g Zle AP 2oR dsiy, FAAHY Fad F5 B TelldEe] AERFE &
et

-7 0£5%°14 3

6
AR 6714 B,

13 ANEdt
- NPEE  AET B, 2Hh AR A s =8 - 35hE kA, mAESHA
A, 871 AFE B ¢ A=F Aok o, ¥, FH 2 A, AR,
W, 738, WA Ade sdsta, =d/EeA AE (3, & AR, s, A9

[e)
X
=, F33H, 4= 3 pH 5 AP =8/3sh3 44)

rulo
o
N
e
O
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Wew AR §%oR AR AFY A el Eolgls 870 Hylozyy 2
g A7l 8718 Jhs AN Wel avFe AR SAT Te 4719 NeEe
%w AL EE 10 AT 7182 87190 WEE Aol ol Rl B
RUoRNE B Aslst] 8718 A5 A Auwe A3 ZHsty Ao S
= m%%gi shgith tha, 150mLol el AlFel tiatelt MaAAEE HA ZH AT,
=3 Agor AR AT A9 YEZol Solgt 8719 R Aol Ha ¥
£ AW @ T WEES $Hs AL B EE A9 47180 8710 Uy
£ %ol Aol 2 T 7% FAE AW Dol x| FAAE YeFoE 2
B3k,

M gAEFe] pHE AA F 2 g == 2 mLE FH3she 100 mL vlo]AY Y31 & 30 mL
g Yo F8goIA sheste] APRS Holm EEo e v WALAM AWPEe
SANA ABYTh ol AWFH BFo PHA 2L W Auz Agstdth oo
S 7HRa “2eFd Al A2009-158% pHAIEH” o wel Algshy, o] w A3k pH

meter= pHZ" U:}E‘r Orion 4-Star pH meter (Thermo Orion)Z =43tRow, tgt
dgel wet BT AR Afoe IdE SASAT

A=+ A oF 100 g =+ 100 mLE #®]o]Ao| ¥il Brookfield M =A (DV-I+ Pro,
USA)E ZAHsto AFEES O AMEstd o, AlF A= Aldolxs AT 7171E AR
st AF 7] Az A=t AT AP & Ao A= WHIE AFsAH
HBeANFY dFA Y 5 A W3l #Fe A7) BE e 7S, TS 204 B
# AAe e AP HIE SetoE AFsAUTE 5], AFY A, Id ¢ A=
SOl dete] AEsAT

g, A 7 59 S5 H Fil 55 FEFS

T AR wet s o, AfHd S5 EZP%%
ASABA DA TN st F3hst3t

i H
)
4
AL
f
ro
>
o
N
o o
=
o
Hl
A

NRIZEIRL:

=

_I_4

- UVJ&% /\175‘4 A Ao MAETE VIE B A Tloluale wEl 4F mA &

- Challenge test : USP XXIV method?l Applied the microbial challenge test®} CTFA

Method M-3 ¥ M-4& §&3te HAAvAESN AF AESd S HoE HiE AFS
TPt Ao HEA 2 =3 WTh

Patch test : M ZAAES A 2 Haye's Test ChamberE o] &3] Abulo] uj it

3 (patch test)& AAgoh ©, AA (psoriasis), &% (eczema), 7]E} ¥} A2ix

(allergy) 59 Adol AAY A, F/-E = A, I3 2ERA = &

T B AIFAA A7 APRRLAE & Sobdl H AxA7|aL SAF oF 15 ug

A chamberol] AstAZ1 H, Ad FHA<

3 Fol HETE A FARFARAATI) B 1R W} AR AS foke)

FI7-E gl
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5 /M aFFe] A/E2F38)

Table 1. 7|& sFo 74 oA

3 I 7l = Al L] I
Al o =3 A9 ol o R —_ _
LAY (G e gy e e TE mzEs wa 158 tgoz A
=1 = —‘_51-0 7 9]'%- ST == 3 5 =
2 %A | e R o) EEE) v 158 ddoz AY
ww  |EZ1O]l tiakel 100 % ol A obg A o .
3HEE Dy A12007-452 = de= A4
_ WA} =sAL, T, 9
] ok =] 1 O O O =X
pH 39 s |ZERA dise AdE
d4 9 Ao ay A9
A7FA A Az ol
! =z 24 A9
ESh= ¥EZo AT + 10% (Brookfield =4 | S b T 0°
- /\}%) xﬂfoﬂ EHO]'O:] }\]6&
- e - 0 ZF7HA R a8 A AFl it
A BE| EEFS A= £ 10% (Rheo meter AF8) | A f °
: . wolaHd L, w3, AF
=) Al kA 31 A] - ol °
=0 9 20 ppm © 3} b e F, Uz 9 gojazy ol
i:_]“g} XﬂZOO? 455 Oﬂ EH’S]C‘:“# }\] -Eq' ! i
4 ] 5 3 A}
£4 H) & R ) ppm o]} 21k 31 A i‘] ]ai)?%;_] alz};}iéf:’%ﬂ o]
Z71E}A1Z 10 ppm ©] &} A12007-45% ;ﬁ EHL‘S?O:] x}\] o
e = 2]k 31 A Nz EFE AFFes 2
o
T 1 ppm eJsf A2007-452 DRl kel A
g S AopgaA  |ole&ol 4 % =3 I
o 02 vlv % eIt A2007-45%  |B AE thte] A
T4 | FAE EATE 90 % HoF 31/ IS4 gE tetel A
2 o] 4} A 2007-45%. 7
Ql v} 4 =+ O]];]_]_-/( =+ ol ~ B B
o Bed) SRde 0 ue O | aaern wwag 2 UgoR AY
6. SHA= 5, 40, 50 C 3Y 7t <HA Z}7FA = gigoE Ay
e mz 2 Awe] AN
j,\r}%y 1A, FEAA 9 e E2FEFY ¥l < OigeE Ay
AR wzgn vwsel gsatod
of 3t}

F 155 o< &71/2% "Add s AP,
MNAFE F5F 5000708 ANAFo= Alzpste] b &
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D 933 g s+

D H=A 7N

- FHl2 Ry Ay 2 FE=

ikl

A= (SPFA2 | PA+++)

HUMIR HUMIR
B B B 3 B &

(2) A 7
- FHE BHE A4
No. | KCID ICID Content Function Remark
1 Water To. 100 | Solvent
2 Aol EZAEMI =4F Cyclopentasiloxane 8.2500 Skin-Conditioning Agent
3 | =gAd Glycerin 5.0500 Hemectant
4 Aol ZZ S ALA E 4} Cyclohexasiloxane 3.5000 Skin-Conditioning Agent
5 S Horse Fat 3.1200 Skin-Conditioning Agent
6 | 12-gate 1,2-Hexanediol 2.2030 Skin-Conditioning Agent
7 Lolo}ilojuto] & Niacinamide 2.0000 Skin-Conditioning Agent
§ | FEdETolF Butylene Glycol 1.5100 Humectant

Agotadeo|E/o LR | o .

SodiumAcrylate/Acryloyldimethy : .
]

9 sl %E}Eiﬂ O,]:E/ el Itaurate/Dimethylacrylamide | 1.1100 Viscosity Increasing

Heolgdolufo|E g2~ C | Agent

Z3]n] rosspolymer
10 | o]&ZAHITH Isohexadecane 0.7500 Skin-Conditioning Agent
11 | g1l Polysilicone-11 0.2500 Skin-Conditioning Agent
12 | EFF oA H]O|E Tocopheryl Acetate 0.2000 Anti-oxidant
13 | ZT4AEHOIER) Polysorbate 60 0.1500 Emulsifier
14 | AEATed Phytosqualane 0.1000 Skin-Conditioning Agent
15 | 4HER] Allantoin 0.1000 Skin-Conditioning Agent
16 | aZHgo|A2Holdo]E | Sorbitan Isostearate 0.0600 Emulsifier
17 | opdl A Adenosine 0.0400 Skin-Conditioning Agent
18 | EorsE cryptomeria. - Japonica Leaf | 550 | skin-Conitoning Agent
19 | ERIFEE Mentha Arvensis Leaf Extract | 0.0250 Skin-Conditioning Agent
0 | HAFE= Brassica Napus Extract 0.0250 Skin-Conditioning Agent
AR BEEE pramaccyparss Obtusa - Leal | gpsp | skin-Condiioing Agent
2 | SURUFEE Cinnamomum Camphora | 0.0248 Skin-Conditioning Agent
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(Camphor) Leaf Extract

Chrysanthemum

Zawadskii

23 Fxtract 0.0248 Skin-Conditioning Agent
%4 | AFZYFEE Sasa Quelpaertensis Extract 0.0248 Skin-Conditioning Agent
5 | R EEE Vitex Trifolia Fruit Extract 0.0248 Skin-Conditioning Agent
26 | ZHo 220 Steareth-20 0.0150 Emulsifier
21 | TEEFEHEYMNE Polyglutamic acid 0.0125 Skin-Conditioning Agent
28 | Eepileread Placental protein 0.0100 Skin-Conditioning Agent
29 | AJHI2-10 Ceteth-10 0.0050 Emulsifier
0 | SEHE2HH0lE Glyceryl Stearate 0.0050 Emulsifier
3| Mrze Pyrus Pyrfolia (Pean) Nt | 1000 | Skin-Concitioning Agent
2 7%5)@% (FFEEEE | poge extract 00005 | Skin-Conditioning Agent
33 | H=AERe Phenoxyethanol 0.3300 Preservatives
U | I= Fragrance 0.3000 Fragrance
H | MAGIS Benzyl Alcohol 0.0010 Preservatives
b | ANls (I 42090 0.000020 Colorant
Total 100.00
- Frl2 A9 (SPF42 | PA+++)
No. | KCID ICID Content | Function Remark
1 A4 Water To. 100 | Solvents
2 oA AmEA AU o E | Ethylhexyl Methoxycinnamate | 7.50000 Sunscreen Agents
3 tzegaaeo|Z Dipropylene Glycol 6.00000 | Solvents
4 AALALo| = (Cl 77947) Zinc Oxide (CI 77947) 400000 | Sunscreen Agents
5 HeaagelE Butylene Glycol 400000 | Skin-Conditioning Agents
6 AEloddaE Cetearyl Alcohol 400000 | Surfactants
7 o] aoPdp-mEA| Al o] E] Isoamyl p-Methoxycinnamate 3.00000 | Light Stabilizer
8 g Aol E Ethylhexyl Salicylate 300000 | Sunscreen Agents
9 Cl2-15¢ZHlzol0| E Cl12-15 Alkyl Benzoate 300000 | Skin-Conditioning Agents
10 | Ae]ZEMAE Cyclomethicone 2.43000 Skin-Conditioning Agents
11 Ao| S ZHEH S4t Cyclopentasiloxane 2.25000 Skin-Conditioning Agents
12 Afo] 2 AL E4} Cyclohexasiloxane 2.25000 Skin-Conditioning Agents
13 g7lzgd 715 Yo E Dicaprylyl Carbonate 2.00000 Skin-Conditioning Agents
u H]?—Oﬂ%?’i‘@%ﬂﬂ%ﬂﬂ% Bis-Ethylhexyloxyphenol , 0, | Utraviolet Light
AFEE R Methoxyphenyl Triazine Absorbers
15 | EJERFCIS Aol (C1 7789D)| Titanium Dioxide (C1 789D | 160000 figgfsms Sunscree)
16 | 12-gate 1,2-Hexanediol 0.60000 | Solvents
17 | REuSA T E Butyl Methoxydibenzoylmethane | 0.50000 Sunscreen Agents
18 AEH[ERAH ol 0] E Sorbitan Stearate 0.50000 Surfactants
19 Z2|AZH[0|ELD Polysorbate 60 0.50000 Surfactants
2 Qﬁfﬁﬁjm;ﬁaqm‘@@ Iﬁ%ugldimethylsiloxygfgy% 049600 | Skin-Conditioning Agents
- - Dimethicone
21 | ZgoladyolE-13 Polyacrylate-13 0.40000 | Fim Formers
2 | ol=deeEbolE Inulin Lauryl Carbamate 0.30000 | Surfactants
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23 Silica 0.25792 Absorbents

24 | Egolatd Polyisobutene 0.20000 Xgecggty Increasing
25 LA Parfum 0.20000 Fragrance

26 | EfillsArlzddd Triethoxycaprylylsilane 01239 | Binders

7 | 2 Xanthan Gum 0.80000 ngggy Increasing
8 | e pyrus - Pyrfola - ®een) F1U 1009 | Skin-Conditioning Agent
2 | BreYREE pum - Yerum - (8nse) Ut 0000 | Skin-Condioning Agets
30 fago|tgdo] Disodium EDTA 0.04000 Chelating Agents

31 ZT|AZH[0]|EX Polysorbate 20 0.04000 Surfactants

32 32 Dimethicone 0.03%68 Skin-Conditioning Agents
B | geras pcuelaria - Baicalensis ROt g0 | Skin-Conditoning Agents
do| EeRlFEE Mentha Arvensis Leaf Extract | 0.00025 | Not Reported

H | HAFEE Brassica Napus Extract 0.00025 | Skin-Conditioning Agents
¥ | HREBFEE Dendropanax Morbifera Extract | 0.00025 | Skin-Conditioning Agent
| THEFEE Portulaca Oleracea Extract 0.00010 Skin-Conditioning Agents
38 Hlo] QAo EZ4-1 Biosaccharide Gum-1 0.00010 Skin-Conditioning Agents
9 | HE-EF Beta-Glucan 0.00010 | Skin-Conditioning Agents
40 | AFSP|EFRY0|E Sodium Hyaluronate 0.00010 Skin-Conditioning Agents
41 | HsAdgE Phenoxyethanol 0.25000 Preservatives

Q) M AT TA/EEs} AF 284 3 44
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Inhibitory effect of pear ethanol
y erec o pedl © o) | @=AE | 2014, 08.
1 | extracts on tyrosinase activity and o P11-221 | =4
. 9] 6% | #3+3 25.
melanogenesis in B16F10 cells
Inhibitory effects on melanin )
. Welof | dk=2E | 2014. 08.
production in B16F10 melanoma L P11-230 | =
9] 5% | #3535 25.
cells of fallen pear ethanol extracts
Analytical method validation of
antioxidative compound in extract | &% | =2} | 2015. 06.
g . A P01-120 | =
of pear pomace and extraction | ¢ 3% | 333 03.
conditions
Nutritive components and dietary ) _
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fiber content of stone cell AR | 2015. 08.
B st P02-128 | =i
resources extracted from pear 2] 39 5 25.
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Pomace on Antioxidative Defense b A
System and Oxidative Stress in Rats| A&} | | ¥t | 2014.10.28 =
fed High-Fat - High-Cholesterol 3]
Diet
Pear pomace water extract reduces _
S . A E
fat accumulation in high fat diet } N
. . . L Ado}l | FF=st | 2015.06.05 =1
induced obese mice via activation 5
of AMPK signaling
k=2 F
Fallen pear extracts Inhibit Lipid
P . . P Adol | FFH3t | 2015.06.05 =
Accumulation in 3T3-L1 Adipocytes 5
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Water Extract in 3T3-L1 Cells and | Z@do} | € ¥F343 | 2016.08.26 =1
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