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ABSTRACT

This study investigated physiochemical characteristics, oxidative stability, functional
activities of Xanthoceras sorbifolin seeds oil (XSSO). The heat-pressed (160C) extraction
showed 53.5:2.5% higher oils yield compared with other extraction. The possibility of XSSO
for use as food resources of fats was tested by analyzing the composition of oxidative
stability. Stability of XSSO stored in air at 50C up to 28 days was assessed by chromaticity,
browning color intensity, acid value (AV), peroxide value (POV) and tocopherols. We
investigated the anti-inflammatory effects of Xanthoceras sorbifoliaf seeds oil on RAW264.7
macrophages and TPA(12-O-tetra decanoylphorbol-acetate)-induced ear edema mice. It was
found out that Xanthoceras sorbifolia seeds oil could significantly reduce th ear swelling,
compared to the control. To evaluate whether XSSO has potential in ameliorating allergic
symptoms in mice, we tested the anti-allergic activities with a DNCB (dinitrochlorobenzene)-
induced allergic mouse model (NC/Nga). The levels of IgE and IL-13 in XSSO had a
statistically significantly lower than that of the control group. We investigated the
anti-obesity activity of XSSO on the high fat- high cholesterol diet supplied rat. XSSO
decreased 43% and 48% contents of triglyceride and total cholesterol than that for control
group. We investigated the effects of skin hydration and anti-irritation of XSSO. The
moisturizing effects and trans-epidermal water loss (TEWL) of XSSO in cosmetic products
were clinically studied. XS50 showed good skin hydration effects when compared with
sodium hyaluronate which is commonly using moisturizer. The skin protective effects of

XSSO against sodium dodecyl sulfate (SDS) were also found.
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AARHAA : 4§ 2ANEES AT FBUT S 4E FA4>
W8 D 23U BBUT A4 o5%E 54 24

7t AgAE

+ Aol AR E S T4 2010del AdkE AR 20119 F= Uleal AR
(N ZEh F GRS, Inner-mongolia)ol A 93t AME-3F AT

Y, A = 9
(1) ZYAIFZ" (Supercritical fluid extraction system; SFE)
Z29A AW FF X (SC-CO2 Extraction System, ilsin)& ©]&3ld FE3}Ath. AR
FE71d EHUFE A B AR 50 g& 93, oF 320 atm, 420 atm, FELE 35T,
HE go] 34

|
45T, 50Tl A 5417t &2t F=3+ ). gk A 7kult} separator/collector]
o
=

oF RAE ZAstel +8< A

THYE FAE Bt B2 AR 100 goll 4 2 LE H7bste] 60TolA 6417 B3t
AG7E o] &3ty 23] FE39th. FE2E2 A (No. 2, Whatman, Maidstone, England)
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uchner funnels FHAIA AAEES AAST & 79 HH3to rotary vacuum

St
evaporator(N-21NS, EYELA, Tokyo, Japan)Z $+%3] #3355t

)
T TS ez 7tEdE WA FHi7)(oil love)E AHESl TAFE A8t

ZFEEY Ol AR B4 AOAC EFEAH(1990)0] F8te] RS F17
Sartorius, Gottingen, Germany)E ©| &3} X3 A|59 43 HAxH T FHAo|2 £
e AESHTh 23EE 600C stz AF A FTEPER IStk =@
A2 Kjeldahl® ol 93l Kjeltec & =](Kjeltec auto sampler system 1035 Analyzer, FOSS
TECATOR)E ZAstlal, AN AW AsF=74A Soxtec(2050 SOXTEC, FOSS,
Hoganas, Sweden)< ©|-83to S35t

2 At

THUF T2 A= AOAC E%Erﬁ%(lggo)o 2 s989aT. 7 A8 3 g Ad
o] ethanol-ether&% 4 (1:2, v/v) 100 mLe] =<l % phenolphtaleins A A|¢FC 2 &} 0.IN
KOH/ethanol £ o 2 233} t}.
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A FFED 001 g& olAaSeo] Ho] 1,000 pg/mL7F EA AT WREFER
triundecanoic acid methyl ester 0.01 g& ©|A&SEe] =of 1,000 pg/mL A 3 F o|&
Zvzy st (1:1) 247t 500 pg/mLe] EFE-8AS ZASHAT AA ¢F 25 mgS F FHO
Aol WEEEEN 1 mLE 7S ¥, 05N NaOH/methanol &< 15 mLE 7}sta &
25 BoHEe & FA A4S i EF3AT o] EFAE 100T heating blockol A 2F 5
w7 7k & WZete 14% EYESFLERAWEEEN 2 mLE 7hskal 100C A 30&3t
7bestgdrh 712 @ EFAS 30~40CE W2ete] o228 d 1 mLE 7lele] AAE B
o¥e ¥ F4ES Y9 30x7 JEstATh o7le £33 AV EFEN 5 mLE Jtetal A
A5 Bo¥e § 545 91 JEsAth A0 F yAs & I3 O0FRE 2EE olasw
TS Al frE FRA &7 2AE Bo¥e § A F4S Yol E#SINT Ee 350
olaASE 1 mLE FU7IE ¥ 99t T2 WRloE HiE 2. FToENH E9d
O|AKEST S FFIEFOE gFsla AAE Bo¥e & F4 H7kA "Este ARE-s)
Ath. GC/FID(Hewlett-packard 6890 series, Avondale, PA, USA)E ©]&3to] £33 0H,
ZH-2 Varian wax(30 m x 0.25 mm x 0.25 pym), FYFE 250C, AH% 200C, A&
71 2% 1 260C, % 1 1.0 mL/min, split ratio(10 : 1)& A3} A Th

A}, Phytosterol®] A% B4

@ FAT 25 mgoll internal standard 5a-cholestane(l mg/mL in hexane) 50 puL<$} 2
N KOH ethanol 8% 2 mLE 7} §, 90T F2FxAM 158 &t HF3 g2 3
At B3 wgo] Ed ¥ hexane R FTHTE A4 1 mL¥ ¥ IGE §H FS
(hexane)S FH3tATH 919 AAFE 3W ¥R FEF3 F sodium sulfate anhydrousE ©]
gatel FEE AARAL, A2E olEdtel SUE 44 AAT F BUE ARZ AE
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39tk GC/FID(Hewlett-packard 6890 series, Avondale, PA, USA)& ]%3}&] X392
%%ﬂ—& VE-5ms(30 m x 0.25 mm x 0.25 pm), FUF5% 250C, H=7]=% 1300C,
1.0 mL/min, split ratio(5 : 1), ZH %% 285Tol|A] 307t A5t phytosterolg

R

OTE,_E,

Z}. SAAE
AY A= Fagd 2EUAE Uehllen, FSAIA 2]= SPSS(statistical package for social

sciences, version 12.0, SPSS Inc., Chicago, USA)E ©]|-&3} one-way ANOVA &41S A

gt % Duncan’s multiple range testZ 94 p<0.05 FFollA AF stAT

¥ 2) BBIR FARe Asebgy 47
7. AgA=

17k B AAAEE AT

4. E4% 22

THUF T2 ETES A ASIAL 40T dry ovenoll 4A17F AxS &, 7MEYE W49
25715 AHESE 180Tl TARFE A Xt d4iEe] & AMESAt

BEHUT 2442 60CE 71231, 60T & %(v/v)-g— A7 st wHl & AAHAES
AAT O 85% AL 0.2%(v/v)E 247}0}04 i 3 JAAES AAFAT FHE|
AARY FAFTE 4000 rpmelA 1083+ A4 EEste @H/FE QAT S/ 20%
NaOH& Y 4%(v/v)E F7Fste] 30&7F F=2uu & 4,000 rpm o2 1087 A4 #83hd
S AATHKIm and Lee 2005).

Xl ot2zh, wrlttulel, XA, SEHOAE 247} 25 g
NFA 50T Ferlel 287 AZEEA 7UviTt AEE

(7h) A7), TR, AE, A
Leh vk, vl Abe) Ao s sl

W EZHE 4

a-, B-, ¥-, 6-tocopherolS #433}7] $]3l¢] EFFS hexanel 100, 250, 500, 1,000 wg/mL
o] TR g4t AMEEtaL, 7 A8 10 g FHdt AHsPEAIE 98] 6% pyrogallol 5 mLe}
60% KOH 1.25 mLE 7}t &3] #4833t A5 *Pi}mxl—a— e i i B
A3 DEsted 70C F27]oA 3021 vt Th Whgo] B & A143] ice bathol] A
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BEE YZA7)a, 2% NaCl €% 5 mLE

v 5 3} 3th. Hexane
ethylacetate = 85 : 15(containing 0.05% BHT)E 2.5 m
mL=
im

L % = F H2a ks
&3 F gyringe filter(13mm, 0.45

S 2010)(Table 1).

£ o83t &vlE &3] AAskaL, hexane 6
)2 o 73ke] HPLC(Waters, USA) 2 #48} 9 TH(Ki

3t 1. HPLC condition (v/v, %) for separating tocopherols

Parameter Conditions
Instruments Waters alliance system 2690
Detector Photodiode array (PDA) 210 nm
Column UK silica 4.6 x 150 mm, 3 pm
Mobile phase Hexane : ethylacetate : acetic acid = 97 : 3 : 0.1(v/V)
Injection volume 10 puL
Flow rate 2 mL/min

A1 3) FERYF FAFY 714 B4

7t AdAlE 9 AAE

1) 2FA=

B Ao ALSE B3 Fabe 201296 AAE FAZ 20129 FF WBT AR (K
i [1¥A1%, Inner-mongolia)oll A 1 3le] AFE-3} ).

=

1=A

2) A4+ 7= 2 ZA
1 3 H

)
2. U9} e} Aguo Fassn.

U 2R AR FEEY Az

AU F2F AR 30gol hexane 30 mL9}F 80% methanol 6 mLE 7Fste] 1A17F &<t
}il separate funnel®l] 117 WSt ATE 3152 80% methanol &5 w83, G
o 80% methanol 60 mLE 7}3led HhE FE3F T} 2] E hexane T3 80% methanol
79t E 5 (Rotary  evaporator N-1000, Tokyo, Japan)stel &wlE Hd3s] AAS F,
hexane &3 80% methanol 9 &S ZZ 10% DMSO2} 10% ethanol®] =9 nitric
oxide(NO) ZHAEZ A3} th(Kim 2000).

)

or
rUlo off oft Mo
oft

ofNe

o AZ=AY &4
RAW264.7 M|EFE 1x105cells/wellZ 96well plateoﬂ F3le] wj3 e, B =X}
%E z‘ﬂZ‘— %%7} 1 mg/mL, 5 mg/mLo] %2 Agste] 37Tl 244 ujFat et
4A)1ZF 2 3-(4,5-dimethylthiazol-2-y1)-2,5- dlphenyltetra -zoliumbromide(MTT)-& & 3 7}3}
%%15& gzdoA 44133 ¢ MEd B2, B49E formazan 28-S DMSOONA =<
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microplate reader(UMV-340, Microplate reader with digiread and scanplus, UAS)E o] &3}
o] 570 nmol|A FHEE =AY}

J

2}, Nitric oxide YA

Nitric oxide(NO) A& St M| ZF-2P ol A RS RAW264.7 A EF(mouse macrophage
cell line)Z o] &3te] =AUt NO AAF =4S 98] RAW2647 AEFZ 96 well
platec] 1x105cells/well®] F=2 EF3lo] 24A7F T g3 g EAUYFE FAFE
< 1 mg/mL, 5 mg/mL -4 oyl B2 AEste 24A7F Bk v T NO AAZS 3
A3tATH NO9] F&2 45 d 100 uLE 33t griess reagent(Fluka chmie AG, Buchs,
Switzerland)E 78t A4 1583 ¥-3A1Z1 F microplate readers ©]-83te] 517
nmolA] TFTE =3 3]-9?\231, 7= 01 ug/mL X9 Lipopolysaccharide(LPS)E At

&3tk Alxe] AEES AEE AYstA ¥ x| tHls A8 Ao FFERE
EAIE A (Lee 5 2011).
AE AEE%) = AEAYTY FFE / x2S F3E x 100

o v
o,

o

mlru

o}, kst 24 HA

1) Al&ZA

BT SARE 80% WEe S AFES] Fig 13 2S WyoR Susyt B
TARE 47 50g A AztEEr~Ao EHE F, n-hexane 50 ml9}t 80% methanol 200 ml
Y 1AZE Bk JEE 3 B ZAgi7|E A 147 B3 3, BeE S8 47 4t
Zok2ol] &Zth 40CollA| rotary vacuum evaporator(N-21INS, EYELA, Tokyo, Japan)=
= 23] AAZ &, 5 ml 80% methanolE &3} 2ol AFE3T)

olo _ﬁ rulru

Xanthoceras sorbifolia seeds oil 50g

l

n-hexane 50 ml + 80% methanol 100 ml

l
shaking for 1hr

l

standong for 2hr

l

vacuum concentraion at 40C

Fig 1. Extract method of Xanthoceras sorbifolia seeds oil

(2) DPPH radicalel] it &A &4

DPPH radicaloll g+ AAZAL Bioise] WHR6)S WISt 450 2 w2
ZAF AZ 02 mLel 02 mMe] DPPH €9 08 mLE 7tsto] E3g H A2l 3083t
Hk-&-A171 & UV-visible spectrophotometer(DU 730, Beckman Coulter, Fullerton, CA, USA)



g o] &3t 517 nmol A FRES =4 3%, 4 AEE 33 wkE AAste] Hsioh
DPPH radical 2A%& A8 £H9 HIF9 FHIMF Atole &35 zo]E ol e 2
o] E&2 Yeh IS ™, DPPH radicals scavenging activity®] kel 50%7} Hl+= A<
TEE IC50#eZ Faldt. UzRgAZE 7]E9 4EAIQl ascorbic acid(Sigma, St.
Louis, MO, USA)E A}-8-3to] H|nl &} T}

=7 &2l phosphomolybdic acid¢} ¥Hg-3te] 218 e}
Denis ¥ (Gutfinger 1981) 383t SA3ATH AI5E 02 mL
A@do] A ZHFSF 1.8 mLE 715t 2 mL2 %HE ¥, 0.2 mLe] Folin- Ciocalteu’s
% e WYt 700CoA 9 Na2CO3 E3}
mLE H7H & A4 1A13F B# ¥ UV/VIS

A3t tannic acid® XFFAS 3| A Fe}

phenol reagent(Sigma

= 7+

=2 1l

L9 04 mLE 7}8}e] E38lu Z=F 4 1.
e

~—

:
é
R

spectrophotometer = 725

3, Z54E 04 mL9 5% NaNO2 0.03 mLE 73] 2

15|
o
e & 58 A2 WASAT 10% AICI2 0.03 mLE H7bste] &§sta A9 5%
7 e £ 1 M NaOH €4 02 mL #A7letdch 127 AL ez & /54
&3t3te] UV/VIS spectrophotometer2 510 nmol A SH =5

=
A3tk EFEAL ruting )83t FFFAE Tl AFsIATH(jia T 1999).

N¥ 4 EBUE 259 &5 FrHEEAY)
7 BALESE SERYA BRE EA59) A5A a7

@ 495T 2 A% 87

gL

Balb/c mouse 457 32rlE]E (F) 2 AERFO] QoA FIst 15U FSA17 & A
Foll AHE3IAT AAFELS dAI FE(G0% £ 5%), SE(22T = 2T)7F A% FAHE
SEAANA ASHEAL B Alse AAFEA sEEHICH, dFLTY SIS A
T B A AEEHAY B FEARS AYE v97IEd sEAISENLIY $A(E
91 &: GWARES-AEC-12-04)S A= Z3)3}th

462 £ I, ANEHAT A



@) €% L ¥ FHUYF TAF HA

7] (ID—C112B Mitutoyo Co., Kawasaki, Japan)E ©]-&3t> mouse
gt %, TPA(12-O-tetradecanoylphorbol-acetate) 2 A%< - '&3IA T
TPA(Sigma-Aldrch Co., USA)= 2.5 pgs A#@ste] 20 uLe] ofA|lEe o ARESHAAL
A9 FHol 10 Ly A A TPAS 2443 HAS =2 23] =¥35or =¥ ¢
100 mg/mL%} 500 mg/mLe FE2 ZAE FAUHT TAF} FAHHET S Indomethacin
(Sigma St. Louis, MO, USA)E& 25 mg/mLe] TEZ zsxﬂé}oq %% Aol o] 10 LA
EX3ATH29). AFFe BT, HExT, THUHF FAFE 100 mg/mLe] TEZ AE-S

= %5

R a2
of\
Jo
i
2
<
&
_l[N'

191 5(T1), 500 mg/mLe] FE2 AL&8 237 (T2), F4UZ (INDO)
AT

HUnPP

@4 A 7+& =4

AL B ST AR Ag 440 AR F HA 5mm BHES o] &ste] 9F A
ZAS do] A9 FA 9 FA(ID-C112B, Mitutoyo Co. Kawasaki, Japan)Z =733 3 th
(Hahm 5 2008).

Percent inhibition (%) = (T24-TO)control - (T24-TO)treated group / (1T24-TO)control x 100
TO: 95 #& R FTHUF AR A A A9 FA
=

T24: 95 ¢ 2 T3YF TAF A 4AF 34 F A9 FA

U IAY-AFHLEHE AolE Foitt AF Y AZAAA] vA = 9F

=
A3 EES Sprague Dawley(SD)Al 5538 84 ¥F 40wt S (F) L2 AEnO] 2 (Seongnam,
Korea)oll Al T+438te] 13U7Y rat§ LWEALE(5L79 PMI Inc., St. Louis, MO, USA)E Z-$-A171
T AFo] AMgsdth A7 B AFFELS FE50%5%, S5 24:2TC FAHE 5E
% AT & == TFIY B FEAYL
M E: GWARES-AEC-13-03)S A 285

& }
ATk
@) dd 22 3 Aol
1747 A H8d 43 FES FHH(randomized block design)oll wa} Z+ 2]
T 8rtElY F 5T o' At AFF(Table 2)& FF40lE(N), LA
ks %3, HFC), 1A -n2d g% 2ole} 05% ZoHUE =24
=3 <}

1% T#UYF FAF H7HE(HFC-XSH) 2
= AIN 93 Al 2ol Wyl ZA| & FF3IFtH(Table 3).



3t 2. Experimental design.

Groups Diet composition
N Normal diet
HEFC High-fat/High-cholesterol diet

HFC-XSL High-fat/High-cholesterol diet + XSL

HFC-XSH High-fat/High-cholesterol diet + XSH
3t 3. Composition of experimental diet. (g/kg)

Diet composition N HEC HEC-XSL HFC-XSH

Casein 200 233 233 233
Sucrose 100 201 201 201
Dextrose 132 117 117 117
Corn Starch 398 85 85 85
Cellulose 50 58 58 58
Soybean Oil 70 29 29 29
Lard 0 207 207 207
Mineral Mix" 35 52 52 52
Vitamin mix” 10 12 12 12
L-Cystine 3 3 3 3
TBHQ’ 0 0 0 0
Choline Bitartrate 3 2 2 2
Cholesterol 10 10 10
Xanthoceras sorbifolia seed oil > 10

1), 2)AIN 93 diet composition, 3)tert-Butylhydroquinone

=
AT, a3 2 ARAATS A1F AL HA 5 2ol Y

i\

B3k,

Gl
i)
12
gg
A

b}

o

EERELE IR

dd AQH= AP TE YA Zoletil : Rumpun(4:1)S2 v}3(E7FFAF 50 uL/100g body
weight) & HigH A 1 mL L3t 3,000 rpmol A 1023 A4 Eelain. 1 o &
THS FHst HES EEstAth #Eg EF F total cholesterol, triglyceride, HDL(high

density lipoprotein)-cholesterol, LDL(low density lipoprotein)-cholesterolE A& & &4 7]
(BT1000, Biotechnical Instrument, Rome, Italy)E ©]-&3}o] #2313t

=
AP FEY B AP F PEL AAGEoN 1 $F, $1d Ade) FFL 53
371 95 At Rad ADe AEHACH FEAN A R AL AA F 4249 FF
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(7) 2+ AA 24

Bz W AR FF £4S 918t Folch$} Less(1957)9] W<

x 3 mL CM solution(chloroform-methanol(3:1, v/v))& 7} & T2 3}s}
H 8§45 37T shaking incubatorol| Al 307+ #x|gF 3 3000 rpmol| Al 1043t
o] chloroform &g 4 #3lax, thA] 3 mL CM solutionS A7}3led # &3 1 chloroform
S FASE FPFS 23] wHESYEY. HFZF OS2 chloroform & #EAE #4S AA &
S o] 83 kit(TG-kit AM157S-K, total cholesterol AM202-K, Asan pharm, Seoul, Korea)
s st F FElaHE I AN FFS SAHSAS

S~
=
of

th. DNCBZ =% NC/Nga up-¢-29] of2y] ulRgof figt a3}
1) 2FAs
3. 7be) Agwgos Fastar

373 5599 NC/Nga atopic miceE (F)LAEHF] QA FHRSUTE HPFTELS F5
(50% * 5%), ==(4T = 2T)7} As FAH< FELILANA AFEHAL =3 AE=
AFEA FFHAJLH 17719 HEVHE AX F AP AEHATG B FEAFIS
AT 97 SEATSHIALI Y SA(FAWE: GWARES-AEC-13-01)S AA %13

3) otE¥ FFEA {F& g AT HXA

653 o] & NC/Nga mice?] 5 95 7ARA AR T Amrt Ehd 939 njA)
A7) AGE =2 2447 A8 1% DNCB £ (OME : £2]B e = 3 : 1) 200uL
5 39 X33 49 T 04% DNCB €9 150 uLE oA =¥31g0om, 29 SHE

o

(o

(N), HxT(CQ), FAHNET1(Tacro, PCL), FdNE2(B%elE FAF 100 mg/mL, PC2),
AFTUEDHT FAH 100 mg/mL, T1), AFTZ2(Ed - F4F 300 mg/mL, T2), 4 F
3( U FAH 500 mg/mL, T2 yFer Fda2 AR F LAsAaL, tE
E ¥ DNCB 95 =xstd A7 dE f=sialon, Fdzay 4922 A
of MRE fE Fof AFHET1 Tacrolimus(©lst, Tacro) EEXT2 0.66 mg/mLE%
473 20 13] (150 pL), N9t APER AT FAHF X EBF 45730
13 =330t AAAFrol o3 23S =] fs) A5 A 7]t = DNCBE F3
A 4F7 T F9ol =X (Choi 5 2010, Lee & 2012)

4) 5 H7h
NC/Nga mice?] ¥H gL olEvY IR A dutxoz A85= A48 et L
< o) &3tdY. SUH Age v 7R d5S 474 Huke J4e F Foz e
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5 Z 5t (Erythema), 7} 357X (Pruritus & Dry Skin), ¥53 &
% (Edema & Excorlatlon), A F-E(Erosion), 183 A3} (Lichenification)Z Y-Fo] Tt} ©]
< 25(0), &), TITEQ), AFE)eE YTl AHEA

HPe QY Ao miceD 1247F A2 7] e =y FF BoEdz uHA 71
MBS FA7)2 o] 83 Ao ZEE 1mLe AL HHetdrt. s AL 4T A
3000rpm o2 1087 A3t W Bos) 20T RAdGh 5 299 Iz
S Ixlem2 Z 7|2 ZEA FBRzAS A H s}

e

% IgE ¥ IL4, IL-13 W3} =3

4%%‘ g3 9 IgE % IL4, IL-13 ®¥i3t 33 43I sE AL 473 dAE
ooz nE Be BYL o) 8s

ELISA kit(eBioscience, Inc. Austria)E ©]&3te =3 6‘]—9&2@ IL-4, I
mouse ELISA kit(R&D Systems, Inc. USA)E ©]
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A T8 24
o] 1AS ¥

x=%
A sttt 1 x2S 9t Evl(paraffin embedding)3dted 5um —r”ﬂf—’._ blocks THE
2™, neutrophils, eosinophilsS 2] 3}= H&E(haematoxylin-eosin) @XM S ©] &35
ZAS Y FEEAVAS o] &3t A9 MurHd AHE TEAIAh

[o

FARE WP A F R E B8] 9] QA HE AF(Human patch
tesh) Fatel ARl UlF 14 A4F NS FAAAL. ATF 4 9 209¢ dPes
CTFA 7Fo]l=8t21(The Cosmetic, Toiletry and Fragrance Association. Inc. Washington,
D.C., 20036, 1991)°] we} AAJstth EHUF FAFE 100% DA AMEsgon, &4
NEzTOZ2E FHTE AFESIAT JAFAe] & Foll 7 A|EE filter paper discoll 50
uLA &FAlA A7 8mm Finn chamberZ €31, A|g87} A% vl2W scanpor tapeZ 3173
Atk HE 308 §, 2 filter paper dicsE A AT HAPA= filter paper disc A $
4XZE, 24212 Tt R AS fE o RS §doE #Este] ASoFE AT
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3) A% A= %3t a3 HJr}

1% SDS, 40 uL¥ 3ol 24A17F HEete] =S F2d &, Jra=9s axirr o
SL 2] S o] 83le], o] SDSE Qlate] Ap=Zo] fukE T A
At & ¢hEo)] &) 23], 3Y T =X ofefe} o] WRFu P FuIE g}
E 2439 th AE FEELS 1.0% F5& A5t Agstgon, of27re dnt AHA
=2 fre 100% HVAE A&t AFsEATE 01% SDS 1A H E(human
QFZ:o] filter paper discoll 40 uL % &+AlA 27 8 mm Finn

=4 A
chamber2 Y11, A|g87} A% w2 W scanpor tape & LA F 244

8 HE T AA

Atk HEES AAT F 4N F AAEFEFEY o2t Y, BT A9 AUz
T FRTE 47 10 LA FF 23] A RE 3Y T =XEHAT X F, =¥ 29 A
T, 2X 4 AY F9 APE9Y ARukE A=E Friskdoh A@RY S 24S
=X Ml Ao SAsAY, HF A= 43t S3= MexameterS ©|-83le] kx4
(ery-thema index, E®] #%s Z43don, S8 ANNE WA HIgs T3,
T=X A vuste] FWAFo] wst Y g IREAT AIFREAT L Adex
Ao AuREdF 5471 (TEWAMETEROTM300)

4) 97 REas Frt

o] FEFFS AR aHY FEFFS M BAFEEF ASH(SKIN capacitance
measurement) &2 =331 FHQl ¥R =7 7] (CORNEOMETEROCMS25) 9} ¥ FH-¢=
Ags FAse AAFEEAF S37)(TEWAMETEROTM300)E o838t S48t 25

0 il F5A1A A% 8mm Finn chamberZ @31, A|87} 4% wl2W scanpor tapeZ
AR FHE 308 ¥, 7 filter paper discE AAT F, AZEXE A, ASEX T 308,
60, 902, 1202 A F9 FEdFIH BosrEsd

= , A% capacitance
units(A.U)E At on], 48 TEWLS g/h/m2Z E7]81 .
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Feg o271t dS o]&ste, HRUY dAgd FgFs S
Mexamete(MEXAMETER MX18)2 =43l th FAUZTFA & o
Fol Abgstlon, ofeztedst AP RS UG FAFE 100% 94& A
STRANETOZEE THTE AFESAT 259 FT7F dA AFA Yol
24T ~ 27C, BUlsE 45% ~ 50%9 A3FNA 10837 o8 S A &,
of. A FAFY] & kol 7t AR E filter paper discoll 10 yL¥ &5A1A 27 8 mm
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Finn chamberZ Y3, A|87} A% vl2W scanpor tapeZ IAZAIZ T I 7ALe] Z Q&
ZF A& 10 uL oFF 23] AlRE =X¥stal AR AP A, AR AE 27, AR AY 457 F
ofefjo} o] IR WM FHRE ZAsATh SAHT AHE BetdAFe] HAHS Fokal
X A3 vlaste] depd Ago] MssS glsith

M@ 5) FBUE A4S B8 AFAY B

7t BBUR FRe] AXE R AR BH

(1) BBUT T4 HeAe L Hf Py

100, 150, 200Col Al 1212t B¢t FHUIE FAES 2o T 4 th (29 WHes F§3
% Abgstach

@ AL AR B4

A EAYF FAF 200 uLE 20 mL viald]l ¥ & AYFE septumSE FE3taL
polydimethylsiloxane(PDMS) fiber7} 2% solid phase microextraction auto sampler
(Varians Combi PAL SPME Holder)S AF&3lo] 60TColA 3087 &322 & 4590
4 AgE 2aUF SAF 24 SFES GC-MSe| Wiley 2753 NIST library S
o]-&-3te] Hlu-F A3 FTHKIim 5 2008).

3 4. Analytical conditions of GC-MS for volatile composition in Xanthoceras sorbifolia seed oil

GC-MS Condition
GC Varian CP-3800
Column HP-5MS(30%0.25 mm, 0.25 um)
Column flow 1 mL/min, He
Injection volume 1 pL
Injection mode Splitless
Inlet temperature 250C
Oven 50C (5min)—250 C (10min), 4C/min
MS Varian 1200L
Ion source EI, 70 eV
Ion source temperature 280C
Scan range 30 ~ 550 m/z

() ANE BT B4R olgey 4E #4
9 wyoz Axd BeAE BT TARY A FASETL AR, BAEE 1L
g, o, uh, At wpg e 5sg

=

|

o

of
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U 3-AxE 9 95 Bg 5l A=S943) 53

(1) _-‘ELFJ ;q]z HOH:H

THYF TR 30 g2 tween 40 6 g& <F 40T A 7k &3|3 phase 1S glycerin 4 g,
1, 3-butylene glycol 3 g, carbopol 940 04 g, water 52.9 g= °F 40T ~50TCNA 7} &3l
phase 2 magnetic stirrerg ©]-&3t] nRESAXAN ZFH H7istdoh S o] ks
A, triethanolamine 04 g¥ water 3.3 g& ¥l A2o|A &3¢ phase 3& ¥ il homo
mixerS ©]&3t] 5000 rpmoll A 1087 wHkek & Ao oz Wrhste] Y-S A XA

() % A=%s 2 BHE a9 #1A
9 oPwos 2AE BAUR TAF 299 A% 4395 2 wEEAE 4 2 Q9
(B)e] WHoE FPATH

7t AR FE &

297 F29 3F 438 (320 atm, 420 atm)F LE(35T, 45, 50C)S 2 3t FE2&
393, 5 A7 48 420 atm¥} 2% 50T ZAANAM A9 $&& Jelddg. &
W FEE 4 FEHo] 535%E 7MY B, 160T 7HEsH FEH ol 48.3%, 180T
7tz FEHY 294 FEHLS 47 4.7%, 4.7% 02 e

2% FARS} OB 5 AR
W7

4 FARA Aol7k sk

3 5. General components from Xanthoceras sorbifolia seed oil (unit : %)
Sample Crude fat Ash Crude protein Moisture
Supercritical fluid extraction 88.05+1.28" 0.24+0.02 0.08+0.03 3.28+1.28
Hexane extraction 85.3542.35 0.20+0.01 0.07+0.02 2.90+1.57
Heat-pressed(160C) 62.31+7.21° 0.23+0.01 0.08+0.01 3.99+0.36
Heat-pressed(180C) 68.97+7.15" 0.18+0.04 0.05+0.01 2.53+0.82
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b} s =21
B FAEE F= W ] FoFQ Aolrt fIleH, AMeE vHE HE 5 A
(180C)7F 18 FAHTol ®lsl] fFrofdos =tk ZAEE 0.09~012 A== thAZ A yet

gom, 2wzt agle] g Ao wRHL HISBAE £4 Fo EARE FusEe F
B2 23] f49 WAIIES Jehle Aoz RS 252 28 AW #E
) 27t 249 23 4D FF FF SAR(160C)71 3.10

meq/kgo 2 7HE =kom 7td 4E 5 TAT(180C)7F 236 meq/kg, AN FF FAHTS
294 FF TAT7F 22 1.59 meq/kg, 1.13 meq/kg w22 YEISLTH

3 6. Physicochemical properties of Xanthoceras sorbifolia seed oil

Color? . .
Sample BCP Acid value Peroxide value
L a b (mg/g) (meq/kg)
Supercritical o 0o 065 0344025 36176094  0.093+0.01 3444015 1134017
fluid extraction
Hexane 63.97+1.13  1.13+049 3454+449  0102+0.01  2.55+0.09 1.59+0.13
extraction
He?;%{és)sed 65.74+0.85  2.42+1.65 39.78+037  0119+0.01  1.34+0.13 310+0.17
He?;%{gs)sm 63.95+112  331+011 38.05+177  0112+0.01  1.31+0.13 236+0.15

1) L: lightness, a: redness, b: yellowness, 2) BCI: Browning color intensity

294 FEFTAFTY F8& AL oleic acid(C18:1)9‘r linoleic acid(C18:2)7} Z+7; 26.85%
ok 38.63% 5 AASIAL, F EXSAAT F ESPAAS Bl &S 747} 68.29% 9} 31.71%E
etttk A4 & AT F8 AWML oleic acid(C18:1)¢} linoleic acid (C18:2)7}F
Y7y 26.58%9F 39.07%5 AASA, F BESAYALI F ESALY] Hle2 A7
68.53% <} 31.47% S JERAATE L3 7FE F FE FAR(160T)) F2& APAHE oleic
acid(C18:1)¢} linoleic acid(C18:2)7} 27}t 26.29% ¢} 39.45% 5 AHAetA AL, & EXSEA AL
23] vlge 47 69.07%<F 30.9 %—g Herlislen, 7t4 b= %% SAHT(1801C) 9

g
_|>L
;K
(¢} o}-}l

A A F E Rk v S-S 747} 70.93%2F 29.07% S UrEhH“E‘r kAl 24 F= 3}
Ak ghake] thek Bx 3l A ksl ghake] HlEe JtEdE FAR(180T)7 YA F=, F

2 FF, 7FEHER(160C) FE TATEY A 40}0”1 BEEH 7154 HollA ‘3]'% ‘30“?33
2 FE3 TAHO Hle) diider FHo] g AR ueiwth EXxst Ak Fo
linoleic acid, a-linolenic acid= BIE}Y] F E+& %—’F |4 H(essential fatty acid)o. 2 %_}E% !
Rew, old AFAYLEL AWM FAdetA Hstr] el FFAA S F 5]

e dREEEY FFS Wolol dh(New food chemistry 2007). o A3 Az &3
B E2AFY 25 Akl e g 38~41% FAEE eSS M, kim(2010) 5o RaLg

470 & I, ANEATZADL
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1] 7 (linoleic acid:45.8%) <} kim(2008) 5 ©] E_L??_ 25 71E ¢# #71E (linoleic acid:40.35%)
I FAPEE AFHE BHAJY AEFA] oA AEA A= FZ oleic acid, linoleic acidZ T4
o] 1o, 2F7te] palmitic acid, stearic acidZ %] Aot FTHUF FAF F& W
AAE 224 9A o9k FA 2R S ¢ T AUTh

3t 7. Comparison of fatty acid composition of Xanthoceras sorbifolia seed oil

Fatty acid composition (%, g FA/100 g oil)

fatty acid Supercritical fluid Hexane Heat-pressed Heat-pressed
extraction extraction (1607C) (180C)
palmitic acid (C16:0) 17.78+0.03 17.87+0.04 17.83+0.50 18.16+0.56
stearic acid(C18:0) 11.59+0.17 11.32+0.05 10.93+2.28 8.69+3.08
oleic acid(C18:1) 26.85+0.07 26.58+0.17 26.29+0.49 26.67+1.05
linoleic acid(C18:2) 38.63+0.20 39.07+0.06 39.45+1.11 41.13£1.29
linolenic acid(C18:3) 2.81+0.02 2.88+0.01 3.33+0.10 3.13+0.08
arachidic acid(C20:0) 1.05+0.02 1.09+0.02 1.05+0.02 1.06+0.07
behenic acid(C22:0) 1.19+0.01 1.19+0.02 1.12+0.05 1.16+0.02

u}l. Total phytosterol A& EA]

FAUE FAFY F phytosterolS AHHEWE st FF FARF(160T)2 Tl
6591mg/100 g &2 7} Estow, O 9o F& W FARY FHEFE et F Akl
HolA &tt T3 FTAFE= AAHOZ B-sitosterol®] FaFo] =4O W, campesterol
gl & & gk Kim(ia 5 1999) 52 950l FAT9 phytosterol ¥aFo] 744.49
mg/lOO g 02 Hi 3P, Kim¥ Lee(2004) 52 F7IE°lA 205~287 mg/100g, =+

% AT ZPoIA 69 mg/100 g 9 Hi AT ol FA A FoMe EHH FA4
9] phytosterol®] F &) /}}EHE.QE 2SS 9|3t

fo rr

it 8. Phytosterol contents of Xanthoceras sorbifolia seed oil

Phytosterol(mg/100 g)

Sample - -
Campesterol Stigmasterol B-Sitosterol Total
Supercritical fluid extraction ND 6.24+0.73 58.73+0.06 64.97+0.48
Hexane extraction ND 6.01+0.08 58.78+1.13 64.79+0.75
Heat-pressed(160C) ND 6.07£0.16 59.85+1.04 65.91+0.62
Heat-pressed (180 C) ND 6.49+0.21 58.19+0.81 64.69+0.42
B ATAN BRI FAG IS o8 542 BN A3 FARE PP
50% JEE ThF G doH, ARE 93A G A% =eae =Hn A 94
a8 /18 FAT NES FAS BAT F2PEE APRS S 2% 25 AP
ol F71EF v AR 2™, phytosterol®= Q1 & 4= AT & AHFdA 7t
FHEE FARY AWPE AWFER 2YAFE FARY Ahud B ARz ol g
SH F5 FARY 27 AEbsAel B Ao FEUD. Wy Suitay 2
AANE DAY W BRUT SAR FEL AQGAN] AF AReita B



A8 2) EBUR FAHe] AHAFY A7
7} A% F BB Re0 MEet 2% W)
3£ 9. Chromaticity of the different oils during storage at 50C

seed oils of

Storage Xanthoceras sorbifolia Argan Macadamia  Grape seed Olive
days refined unrefined oil oil oil oil

L 6581 £+ 286 6425+ 279 7316 + 087 7742 + 051 6779 £+ 0.69 6841 = 0.61
0 a 137 + 1.04 439 £ 0.06 -0.69 + 069 -121 £ 019 -456 + 0.40 726 + 0.31

b 5577 £ 230 6579 + 397 3942 £+ 016 1342 + 0.09 4432 + 033 76.24 £ 1.05

L 5688 + 117 6037 + 037 7246 + 043 7647 + 064 6641 £ 040 6392 + 1.01
7 a 226 £ 052 506 + 036 -095 + 033 -1.34 + 012 -390 + 033 681 £ 0.21

b 4611 £ 157 6082 + 0.66 3829 + 015 1390 + 0.10 4357 + 028 68.68 = 1.74

L 5655 + 141 5510 + 058 72.04 £ 066 7550 + 0.63 65.67 + 140 63.12 = 0.49
14 a 209 £ 020 515+ 058 -1.19 + 047 -099 + 021 -243 + 026 748 £ 076

b 4538 + 1.62 5242 + 064 37.65 + 119 13.82 + 044 4895 + 1.08 67.35 £ 0.77

L 5517 + 056 5471 + 134 7110 £ 060 75.05 £ 0.65 64.07 £ 0.38 6232 = 0.66
21 a 1.70 + 0.15 502 + 032 -1.06 £ 1.08 -1.24 + 0.14 -2.74 £ 0.16 6.61 = 045

b 4398 + 062 5174 + 205 3583 + 020 1400 =+ 0.11 47.00 + 033 65.46 = 1.02

L 5535+ 045 5382 + 021 7050 + 053 7450 + 132 63.61 £ 056 61.21 £ 0.51
28 a 170 £ 050 490 + 011 -2.09 + 3.06 -142 + 055 -290 + 028 614 £ 0.17

b 4431 + 050 50.75 + 0.35 3476 + 0.86 13.79 + 0.19 45.61 + 043 63.53 + 0.85

% 080 - i ; I- % :Z
R
0.20 ::_::—::;;: — -
0.00 i - » - -

storage days

Fig. 2. Acid value of the different oils during storage at 50C.
a: refined, b: unrefined, c: argan oil, d: macadamia oil, e: grape seed oil, f: olive oil.

A 0gat AT TGS ZA F5dE BEDL)Y zole ey A=
AAF7E 439 + 00602 FAFRG FHHo R w3ton, A A 7
HIAGA 7 Aoz #=34th 50TCoAA AZLFrE $71E55 F3UT T4
FAEE A AAEE HErE e, FARY HEe e

7} 56.88, 46.11% ZFAstHA AA 28UA7MA] FAIERASH, HIGAFo HE &
Zv7} 14910 5510, 52422 ZAEHWA A 28Ux7HA] FAEHAJAT. HERTEC] ol=

,vhbtvlole el TEA G, Senedd NEE Folr} gt
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LU SAFS HETS 50CoNA 4530 ARsHA 7dvit =S SAT A=
Table 107 2t} ZdUF T2 AAfrok HIAGAF 25 A% 271004 14744 A S7F
sttt 2145 Aaste AdFS EA 2duy A4 AAfe BlAEA Y 2asRn
2.79) SEt=dl, ole SATe FAFAGAA HAAF e dd AAAR HE 5ol
AAKIm 5 2003)5 o] ZAE JFS F Aolgtr FEEH. 2T TN EEANY
= AR <t AAETE o7 Frteklon, ol d e AR 1493, vitdroted
T ST H AL 28Rl sty Al ol¥E A FaUF AR AEs)
= MaEdo] FfFHo 3ol AFVIZE FeH ARWIF A Aow AdHY, U

3#10. Browning color intensity of the different oils during storage at 50C

seed oils of

Storage Xanthoceras sorbifolia Argan Maca(?lamia Grape. seed Oli.ve
days - - oil oil oil oil
refined unrefined

0204 £ 0.01 0559 £ 0.01 0.093 £ 0.01 0.010 + 0.01 0.056 + 0.01 0.795 + 0.01
7 0226 + 0.01 059 + 0.01 0.090 £ 0.01 0.009 + 0.01 0.060 £ 0.01 0.838 + 0.01
14 0214 + 0.01 0.688 + 0.01 0.070 + 0.01 0.010 + 0.01 0.064 + 0.01 0.883 + 0.01
21 0190 + 0.01 0523 + 0.01 0.068 + 0.01 0.012 + 0.01 0.064 £+ 0.01 0.785 £ 0.01
28 0156 + 0.01 0505 + 0.01 0.062 + 0.01 0.009 + 0.01 0.064 £+ 0.01 0.718 £ 0.01

U ZA18-2] A7HAcid Value, AV) #3}
A FHYF AT} TS A7HAV)S] ®ste Fig 33 24 09AF =48

ZoZ22 | AASY] AVE 0752 EAUE =2 AASe AVRTE ok 12u] =4 =R
ATk 0L FE 7L7HA] A2 AVE 006 oA 0112 F718tR 3, vIFA R AVE 0.75
AA 1.07 2 S7FstAn. EduF T2 AR AVeE vivigr|ols Alele dxd 24
59 AVET dA3] wrom A7 et AV Wy} vlaA A2 gttt

AVE FAZEAS ZhEEefdd s dAE FEAgAte] FFE SAse AeE FA9
ARGl A Lok Al A=E FAE 4 AtkSon 2011a). FA9 A FHE FA
Zbafo] FFes F= Q0o R Bxst AWMLY ol 52 fAE FYAMIeR EiEHe
&=7b wel Asehg Aol "ol th(Son 2011b). AP Adel wel FAUF FA FAfFE
B AR AFslorg Ao Erhe ﬁ% & F Aded ol FAY AAAES T EHT
FATY At 24 2 ko] Wsk(Han® Ahn 1993)¢F #AIVE A& AoE FEH

ot A% F EHE T FASHE7HPeroxide Value, POV) ¥3}
A 093 AT T AA-HIAFA Y POVE 742 113, 243 meq/kg oilo]o™, A
2 792 FHYE T2 Ao vIAAR POVE ZH2} 1146, 10.99 meq/kg oil2 747} 10.1

Md
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W, 4502 FA3 FAS9E, A% 1Y | FREE AR FAte 2FL Bith A%
A BRUT F4 PARY POV MAAFe] POVET Sgtovt 790 wgAfsh e
FEo2 43 2719 Aoz ol BRUY 4 HAF AgEY] AAAE 44 &=
bmEte S ¢ 5 AU FRUT $4 44 2 MgAfe 44 @ POVE hET

2de] AZA POV mlwate] ko) A 28UolE Z7b 51.66 meq/kg oil, 52.12
meq/kg oilZ txw}] o237t wirztthrlo}l, &2]H 2 Y9l 26.32 meq/kg oil, 13.35 meq/kg
oil, 22.62 meq/kg oil BT} =431, EEH 22U 69.09 meq/kg oil ZTH= SUTh

2t A% § BT A ESNES & st
AZAE A FHHT A AAFo xwe] EREE S Blasrd, By S
AAFol FHE EIWNEL EIFVNEY -EIFEZ FF
9462 mg/kgZ o-EFFE9 gFL o=t dHT 21 i3, TN oYY SH IR
o 747y 1/4, 1/3 I, y-ERZHELS ot2edd HIzd FEo|ATh 5—1\4%1 5
2o A i ERHE g Hlxﬂﬂ%ﬂ e-ERFHE2 ol 304
o frH o} 1.5HH i’—f%} AR

o] 7FA3}

T2 HIAZA S, AAFE 47 21939 1493 7 Aaskr] AlFEt AT A V1 T
F 22 EIHE ojdAE RIAlEET y-EIZHEC] -EIZFERT Wik, o]

g Ades e AR T E4E ERAE FF 239 dA|(Lee 5 2008)5HH, y-EFHE

o] W Z}i% -EF T E 0 Q-Eiﬁﬂioﬂ Hl%H %X]?J AsAkst WA 7150 =& AN #

50
70 +
50
—%— a
& 50 P
3 = b
=
T 40 c
=
= a0 5 _— —e—d
= - "
L R z .
A - = f
e L
1a B —_—— e
0
0 7 14 21 28

storage days

Fig. 3. Peroxide value of the different oils during storage at 50C.
a: refined, b: unrefined, c¢: argan oil, d: macadamia oil, e: grape seed oil, f: olive oil.
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3 11. Tocopherol contents of the different oils during storage at 50°C (mg/kg)
seed oils of . .
-Tlfecr(z) 1 S’Z);afe Xanthoceras sorbifolia Al;f?n Macz;cillalma Grapjﬂseed O(l)li\l/e
P Y refined unrefined
0 2363 + 152 3046 £ 150 11.76 + 0.67 nd.’ 8754 + 895 7244 + 750
7 2435 £ 29 3086 £ 359 10.89 + 0.20 nd. 7404 £ 910 4839 * 147
a- 14 2529 + 129 2633 £321 1567 + 3.06 nd. 5328 + 830 5097 + 6.84
21 23.09 £+ 536 2525 + 463 1267 + 4.62 nd. 5725 + 875 4346 = 0.62
28 1343 + 038 2876 £ 297 1235 + 407 nd. 5028 + 6.79 3046 + 512
0 nd. nd. nd. nd. nd. nd.
7 nd. nd. nd. nd. nd. nd.
B 14 nd. nd. nd. nd. nd. nd.
21 nd. nd. nd. nd. nd. nd.
28 nd. nd. nd. nd. nd. nd.
0 0462 £ 559 14748 + 898 10423 + 7.32 nd. nd. nd.
7 103.66 + 585 13540 + 573 10342 + 4.68 nd. nd. nd.
- 14 10937 + 466 12333 + 5.77 125.65 + 3.89 nd. nd. nd.
21 8291 + 583 12001 + 869 9829 + 947 nd. nd. nd.
28 7062 £ 248 12583 £ 722 9396 + 241 nd. nd. nd.
0 nd. nd. nd. nd. nd. nd.
7 nd. nd. nd. nd. nd. nd.
& 14 nd. nd. nd. nd. nd. nd.
21 nd. nd. nd. nd. nd. nd.
28 nd. nd. nd. nd. nd. nd.
* n.d. : not detected.
W¥ 3) 2BE FA4Y 71548 B4
7}, AZE=A @ Nitric oxide A4 A3 &3}t
EA T A hexane 3 E37 80% methanol 3 Eo] RAW264.7 A EF] v A&
J3kS A3 Ay hexane 3 E3 80% methanol £3&E XF RAW264.7 A|EQ &S
FFE VA A A th(Fig. 4).

H
[
&

® Hexane extract ®80%MeOH extract

W exane extract M 80%MeOH extract

,_.
o
=1

L T 30

20

cell viablility (% of controly
@
Mitrite (ul)

10

Control T1 T2

LPS T1 T2

Control

Fig. 4. Effect of Xanthoceras sorbifolia seeds oil on cell viability in RAW264.7 cell line. Effect of
Xanthoceras sorbifolia seeds oil on NO production in RAW264.7 cell line.
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EAUE A9 B NO B4 H(Fig 4 =43 23, LPSvHe A3 gz
A NO9 o] 259Me|% 2™, hexane +8& 1 mg/mL %9 5 mg/mLY FZolA=
17.4M, 10.8M=Z NO AAJATL 47 32.8%, 58.3% %= YEFYTE 80% methanol #3 =9
NO #AsS 3743 23, LPsuhs A3 279 NO A FS 267MI03L, 1 mg/mL¥}
5 mg/mLe] FZoA= 121M, 6IME NO A4JAT Zt7; 54.7%, 77.1%=Z EFST
FHUE FAF hexane 8 &3} 80% methanol &9 T/l =245 NO A HFS
g 2350l NO A4 AASe Z/1"e selstydn).

off 4

U 2R AR £83d e 24

2 Y-S gbste] o) YA E st EFZ A diksiAlE oy A Y ES &
Adte 58S 7FA 2 Atk DPPHE 513 nmollA FFEE Hole B 31gE=2 34l
st A9 A AMEEY. AP AMEE FHRUF TARS F4ks €492 DPPH free
radicalS &A%S UYERR R, AAFASIAZ AFR = 1L =
st FEWHE E3UY FA+e DPPH free radical% AAGTE HWET HE Fe

FFolRey, FEUHdEzE HdgF 10T F53 TAF7 32%; N =gtk ®
BUR ZAo TedEy Sohnicols F3%e YR oL, o HELS 321-503 ppm
FEolen, 2UAAFETH 7FEAH 160TAX FE3 T2 ol qi =%k
120 600
gloo 500
o
w80 400
_% 50 £ 300
Lg 40 200
x
& 20 ' 100
o mm M W U
=34 hexane 160E 180E vitamin C E3-1p hexane 2Z  FPRPA 1605 J)—DE“O,:X 1805

Fig. 5. ICs) of DPPH radical scavenging and Total polyphenol contents in Xanthoceras sorbifolia seeds oil

7L ohes A BF 945 94 2

k-2 Aol TPAR 5 F2 & 34T SARS A3 A28t iz <] indomethacin
=
%

ol

INDO)S A2 3 Hlugo

( Al @FAAEHRE dotE Ut 7 FAE AT 2%, A
AT A9 FAE 1979 mola 3 F v X E2FL 4205 mo2 Fgwtel vls) &
A3 F7He Elstanh AdT T29] 7% 3025 m, 271.8 mBES] S7tFS HYo=w
Atz Bls A FAY —0—7}%01 Zhokeh. mgk A3 129 A9 FAHHET(INDO)E
o A FAY F7HEo] AA dEES & F AJTh A FAE S A, FHAHETY

A FAE 123 mg, wHYF FAF 100, 500 mg/mL A+ ZH7F 131, 11.3 mgl 2 o
279 A FAIQ 144 mgell vlwe] 9420 2ole YEUA] gt

rlo

=
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Fig. 6. Comparison of ear thickness and ear weight after the treatment of Xanthoceras
sorbifolia seeds oil and indomethacin on TPA-induced ear edema in mice. Ear
swelling is expressed as mean thickness increase of ears. Ear edema was were
measured at 24 hours after TPA (12-O-tetradecanoylphorbol-acetate) treatment.
INDO(Indomethacin) was used as a positive control.

S 7IFo® 7 7o d594 v8S eSS W A ET(INDO)2 30.4% 9]
AASES BHYa, AT T1E 281%, T2€ 354%9 AASHE Bt 72 Ad7Y d=
AR o] FANETH FAEHA UEde AoE Kol 3R FTAFIE TPAZR 3
gt phe-2 AFRIAA dF9A AFE JHRivde S & F d}o 53] FHUF FA
frol A8 s=7F #E5F 4594 a3 HoldS AT F A (Fig 7)
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Fig. 7. Inhibitiory effect of Xanthoceras sorbifolia of seeds oil on TPA-induced ear edeama
in mouse. Ear swelling is expressed as mean thickness increase of ears. Ear edema
was were measured at 24 hours after TPA(12-O-tetradecanoylphorbol-acetate) treatment.
INDO(Indomethacin) was used as a positive control.
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2}
o Aol E&e 05% FAUFE FAF H7FE(HFC-XSL)

=]
e T
EAUT 2 H7FE(HFC-XSH)S fozog Z7138k%

3£ 12. Changes in body weight gain, food intake and food efficiency ratio of rat fed a high

fat/high cholesterol diet containing the Xanthoceras sorbifolia seed oil for 5 weeks.

Initial body Final body  Body weight 1,03 intake
Groups weight gain ~ weight gain gain (g/day)
(8) (8) (8) &7y

N 217.83 +2.86 469.33 £ 22.62° 251.50 +21.78"° 23.79+1.06  0.28 £ 0.03"

HFC? 22240 £555 57520 +25.86° 352.80 +24.32° 2698 +354 035+ 0.04°
HFC-XSLY 21617 +7.17 518.83 + 26.71° 302.67 +25.12° 2490 +340  0.33 + 0.06™
HFC-XSH”  218.00 + 10.75 539.17 + 26.34° 321.17 +19.47° 2421+3.76 035+ 0.04"

FERY

1) FER: weight gain (g/day)/ food intake (g/day)

) €% TAAY, FZd2HE, HDL-Z8 2EH E, LDL-Zd 2H &9 &% W3}

g4 44, FE2UzEE FFL 05% TBUF FAH H7FEHFC-XSL)H 1%
BT FAF HI7REMHFC-XSH) BF #FoAdow A4gwd Hssia gxadiyg o
£ Yehiddth. HDL-Z¥2HE2 dz7 divl fodoz Friste AT 4
g etk ¥t LDL-2d2H S-S 23U AR A7k BT froAHes A
TEOE 531, dxTEgE 92 FXE Yedden, 05% EauyT FASF Ao

LDL-Zd =" & &F 407%=2 1% wIUYF FTAFAZTS LDL-ZE2HE FF
50.8% Rt} W& F=X5 e

i

ox o rlo

3 13. Contents of total cholesterol, triglyceride, HDL-cholesterol and LDL-cholesterol in
serum of rats fed a high fat/high cholesterol diet containing the Xanthoceras
sorbifolia seed oil for 5 weeks.

Serum lipid profiles (mg/dL)

Experimental
group Triglyceride Total cholesterol HDL-cholesterol = LDL-cholesterol
N 472+ 972 80.7 + 6.5° 469 +4.7° 150+ 2.7°
HFC 97.7 +12.7° 146.6 + 14.1° 357 +4.3° 91.7 + 11.6°
HFC-XSL 55.4 + 14.5° 75.6 £ 11.7° 451 +82° 407+ 31°
HFC-XSH 51.2 +12.9° 84.0 + 16.5° 468 +7.0° 50.8 + 7.6°

A F A4 ®s)
L a ZYZHE 2 o|F(HFC)o] B2ol(N)el Blste] oF 4.33u]
o7 FI7FstR L, AAR-AZFH HE Aol9t FTA Fg 0.5% TH U TATA

94
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T 1% FHAYF TAFAH TS TAY-TZFH 2HE A o]FHFC) Hlste] Zhzt 26.58%
o} 30.70% rolstAl FasAth AEBATAFE AAL-AZH SHE Aol (HFO) ol A
FA ol N)ell HIste] oF 2408 FoHo 2 Frhetal, nA-AZ YU HE Aolsh FA
of FoA% 05% TdUF FAFAATH 1% T SAFAYTS LA-LE 8 2
& 2o|(HFC)oll Hlstd z}7} 20.19% 9} 23.32% ol shAl +A3tth.

it 14. Contents of atherogenic index (Al) and cardiac risk factor(CRF) in serum of rat
fed a high fat/high cholesterol diet containing the Xanthoceras sorbifolia seed oil
for 5 weeks.

Experimental group Al CRF
N 0.73 £ 0.17° 1.73 £ 0.17°
HFC 3.16 + 0.51° 416 + 0.51°
HFC-XSL 232 +052° 3.32 +0.52°
HFC-XSH 219 +0.43° 3.19 + 0.43°

5 %

dithe B (BuegeaJr Aust 1978)9} g x| sty m A F
05% E#UE Ze482d 1% BT 2482 e uAd-12y
(HFC)ell w13k 44 7.80%<k 15.76% <+ 8tA #ast

w2y 2B 2 2ol F(HFC)e] AAFAolE(N)ol w3} . /
AR =22 BN Aolgl EAlo] FAF 05% BT =G EY 1% EpE =
AT TAN-TEY 2HE /—\JOIT—LL(HFC)C‘“ Wate] 27 3216% S 22.83% 5ol 5HA|
skt

—_

A
HE

it 15. Changes in liver and adipose tissues weights of rats fed a high fat/high
cholesterol diet containing the Xanthoceras sorbifolia seed oil for 5 weeks.
(g/100 g body wt.)

Experimental group Liver (g) Epididymal adipose tissue (g)
N 11.97 + 1.74° 10.20 + 1.82°
HFC 31.92 +3.25° 16.82 + 1.9°
HFC-XSL 29.43 +2.91™ 11.41 + 1.69"
HFC-XSH 26.89 + 2.25° 12.98 + 1.57°

o AT ZY 2EE 2 o] F(HEC)o] B4 o
F(N)oll wiated Zhzh 3,058, 22200 o aHA FrtEtAE, ol FHU2HE FFo] Tkt
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d Zbe] FEdUaHER FEANY FEE S/ e A7 23 (Kangd Kang 1997)¢F
A3kt

3t 16. Contents of triglyceride and total cholesterol in liver of rat fed a high fat/high

cholesterol diet containing the Xanthoceras sorbifolia seed oil for 5 weeks.

(mg/g)
Experimental group Total cholesterol Triglyceride
N 12.70 + 0.56° 21.35 +0.92°
HFC 38.72 +2.73¢ 47.30 + 4.50°
HFC-XSL 27.28 + 3.24¢ 35.49 + 4.04°
HFC-XSH 19.99 + 3.25" 34.82 + 3.90"
B A7 23 aAg-aEdsEHE Hols 5T A A FaUF SAY A 5o
=

th. DNCBZ #=8 NC/Nga ub§-29] obey] wiqe] thg ax

W) AF 2L HolgAZFe Wg

OHES FH FF F 7ERE 10F74K 4739 AgA A6l skl mices] AFT Aol
£ 24394 7REH 1057449 2 4939 Az AoldAF wa

=7 A, 7ol f9H Aol7t BAHA gk

= (A) . (B)
8 - — = — N i = —N
=t - Al ——— e
21 A —+—PpC1 - o —&—pC1
- —=—pc2 = 6 —=—PC2
14 - -
—T1 —T1
7 T 3 e
3 -
o o
7 2 5 10 7 8 o 10
week week

Fig. 8. Body weight (A) and food intake (B) of expreimental groups. N: Normal, C: 0.4%
DNCB, PC1: 04% DNCB and Tacrolimus(Tarco) 0.66 mg/m{, PC2: 0.4% DNCB and
Oenothera biennis L. seeds oil 100 mg/mL, T1: 04% DNCB and Xanthoceras
sorbifolia seeds oil 100 mg/mlL, T2: 0.4% DNCB and Xanthoceras sorbifolia seeds
oil 300 mg/mL, T3: 0.4% DNCB and Xanthoceras sorbifolia seeds oil 500 mg/mL
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FE ARoE dEFH(C)A
ZFA(T1, T2, T3) =%
AX A DolHes AT +
of FFde A3 =&
T1(PC1)S 5.2, FAhET2
642 hZET(C)ol Hl3)

Fig. 9. Clinical skin features and severity of DNCB-induced atopic dermatitis in NC/Nga
mice. Normal group(A), Control group(B), PCl group(C), PC2 group(D) and T1
group(E), T2 group(F), T3 group(G) mice skin features. N: Normal, C: 0.4% DNCB,
PCl: 04% DNCB and Tacrolimus(Tarco) 0.66 mg/ml, PC2: 0.4% DNCB and
Oenothera biennis L. seeds oil 100 mg/mL, T1: 04% DNCB and Xanthoceras
sorbifolia seeds oil 100mg/mL, T2: 0.4% DNCB and Xanthoceras sorbifolia seeds oil
300 mg/mL, T3: 0.4% DNCB and Xanthoceras sorbifolia seeds oil 500 mg/mL.

14 -
12 A
10
8 : -

5 | ]

a ——T1

Clinical skin severity score
i
[}
=

2 4

& " & &
0 * h hd ad

7 B week 9 10

Fig. 10. Clinical skin severity of dermatitis in NC/Nga atopic mice. N: Normal, C:
0.4% DNCB, PC1: 0.4% DNCB and Tacrolimus(Tarco) 0.66 mg/ml, PC2: 0.4%
DNCB and Oenothera biennis L. seeds oil 100 mg/mL, T1: 0.4% DNCB and
Xanthoceras sorbifolia seeds oil 100 mg/mL, T2: 0.4% DNCB and Xanthoceras
sorbifolia seeds oil 300 mg/mL, T3: 0.4% DNCB and Xanthoceras sorbifolia
seeds oil 500 mg/mL



B) 2% T IgE & W3l mA= IF

£ IgG, IgA, IgD, IgM, IgES] 5577t EAste] Wz Bdste] A&

P Utk 557 T otEd IR I A 927 2 BEZAS 7P 1A AAs =

g Ro EAst= IgEelth(Jung 2009). A A IgE 5] oS olEFY FHFEHY
5 |

1ok
)
Y
”
=
]
(e}

20060)2 & A e B dA7oxr 2 AFAEY ofEY Azs)
g7kst7] Slsll @3 T IgE S AT A, R N)olA 62933 ng/mL, T
Q)oll A 2532.00 ng/mL ¥AHZET1, 2(PCl, PC2)ollA 216250 ng/mL, 1645.00 ng/mL, 2
1, 2, 3(T1, T2, T3)olA= 1477.60 ng/mL, 225133 ng/mL, 1705.00 ng/mLOE WhZF
18] 25 AdTelA IgEY A 7ol FaHATH(Fig. 12). IgE= olEY 37 &}
FH FE5E9 vt Aoz d8A AthKim3} Park 2006). £3+ IgE % #4E o}
¥ dRde Am adE Fdst=d QoM FoF viAAvE Ao & 5 ok wEkA
] BHERA FA olEn FF FERAAAN FHUYFE FAFIL oLES
Agol 384 FFE A F AS Ae=E Addn.
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Fig. 11. Total serum IgE levels in NC/Nga atopic mice. N: Normal, C: 04% DNCB, PC1:
0.4% DNCB and Tacrolimus(Tarco) 0.66 mg/ml, PC2: 0.4% DNCB and Oenothera
biennis L. seeds oil 100mg/mL, T1: 0.4% DNCB and Xanthoceras sorbifolia seeds
oil 100mg/mL, T2: 0.4% DNCB and Xanthoceras sorbifolia seeds oil 300 mg/mL,
T3: 0.4% DNCB and Xanthoceras sorbifolia seeds oil 500 mg/mL.

(4) 8% T IL4, IL-13 & Wl vX= JaF

Ao A IL49 & Wsle= FAT(N)olA 3833 pg/mL, thE&FAA(C)oll A 53.57pg/mL
2 Yetgon, FAUZRT(PO)CME 49.15 pg/mL, AFT1, 2, 3(T1, T2, T3)olA = 48.30
pg/mL, 47.74 pg/mL, 49.07 pg/mLoZ txyrof| vty FoHoz 7HAacHS ElstHh
(Fig. 12). @)X IL-139) FFH3l= ZAT(N)oA 84.94 pg/mL, hETF(C)ollA 144.93
pg/mLeZ FAFo wsle] & Zog Zralgla, FHNEFPO)NAE 118.38 pg/mLEE
yelgon, 4931, 2, 3(T1, T2, T3)olME 11446 pg/mL, 109.27 pg/mL, 115.19 pg/mL
2 RE AP IL-139] o]l izt Histe FA UA AU THFig. 12). otEY]
© Th29] &4t 7125 & W A2H olgukgor SRA Y wE3td Th cello]
Th2z o] £37F Ao HIHEA BAH7] ARG &8 A 9lar, ojw Th2 cell> 114,
IL-5, IL-13, IL-99} IL-10 53 2L Mo|EF}Q1S A4abslAl "tk (Ferrick 5 1995). ©1% IL-4
o} IL-132 wp-2=o A IgE9} [gGl1Y FAS FX3te Aoz deix At (Aversa & 1993),
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agEe B A AR FA4E olgd WedIzrds] BuE greng dAxe
Al AR Zoz Hof ofEy] vRge] A7k aug Y & & s A= dAvd:
0T 180 - c
o 4 b b 160
ab i b
w4 2 ab b ab :EE b b, b
_E| | E
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Fig. 12. Total serum IL-4 and IL-13 levels in NC/Nga atopic mice. N: Normal, C: 0.4%
DNCB, PC1: 04% DNCB and Tacrolimus(Tarco) 0.66 mg/ml, PC2: 0.4% DNCB
and Oenothera biennis L. seeds oil 100 mg/mL, T1: 04% DNCB and
Xanthoceras sorbifolia seeds oil 100mg/mL, T2: 04% DNCB and Xanthoceras
sorbifolia seeds oil 300mg/mL, T3: 0.4% DNCB and Xanthoceras sorbifolia seeds
oil 500 mg/mL.

ZANY 5 AEE 2SI AW F5 F 24 7 ANIA 5
S

% A S o] §3te] IR A B3 Ay, FATN)olAM=
#9, 97t Fgo] #FAHM ARE, F, 43 59 od U= YA It tix
T(QelAM e £ A7 F3letA vEtsgen, 139 ujo] dxly FFo] Fo] X3
H AL A = Aotk whde] G ETF(PC), AT, 2, 3(T1, T2, T3 E x+
il L A = F U
A

Fig. 13. Histologic features of skin lesion in NC/Nga atopic mice.

A: skin tissues from NC/Nga mouse. B: skin tissues from NC/Nga mouse with DNCB treatment.
C: skin tissues from NC/Nga mouse with DNCB and Tarco treatment. D: skin tissues from
NC/Nga mouse with DNCB and Oenothera biennis L. seeds oil treatment. E: skin tissues from
NC/Nga mouse with DNCB and Xanthoceras sorbifolia seeds oil 100 mg/mL. F: skin tissues from
NC/Nga mouse with DNCB and Xanthoceras sorbifolia seeds oil 300 mg/mL G: skin tissues from
NC/Nga mouse with DNCB and Xanthoceras sorbifolia seeds oil 300 mg/mL
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mControl  ®PortulacaoleraceaExtract (1.0%) = Arganoil  * Xanthoceras sorbifolia Seed Oil uControl u Portulaca oleracea Extract (1.0%) = Arganoil + Xanthoceras sorbifolia Seed Oil

150
) ] ﬂ

Before Erythema mducuon 2day 4day Before Erythemainduction 2day 4day

Erythma Index (AU)
TEWL(g/h/cm2)

Fig. 15. Comparison of the erythma index and Representation of TEWL before and after
the treatment of Xanthoceras sorbifolia seeds oil, Portulaca oleracea extract (1.0%)
and argan oil are positive controls.

3t 17. Change of average melanin index

Melanin  Index

Time _ . Xanthoceras
d-water 1% arbutin argan oil sorbifolia seeds oil

before 1647 + 82 159.6 + 84 162.3 + 14.3 158.1 + 14.6

after 2 weeks 1723 + 15.1 159.3 + 14.0 172.7 + 134 166.3 + 19.0

after 4 weeks 161.2 + 15.7 152.3 + 109 163.6 + 15.3 152.8 + 16.4

(M 5) TAE FAS FE HEHAY A

7k AR T AR s

100, 150, 200C oA 1AIRF &)F @Y TS /e F, 2fste olsets S4%
A% A, AP ex7F 545 AR LEk T, a, bakdt 2RI SUbskAlaL, Ab7het
FrrstErtE S71ektH(Table 18). 2F £xE JHeAed Eauy A P78

2423, SUE o)At AFFA A

o

3 18. Physicochemical properties of Xanthoceras sorbifolia seed oil under different
roasting conditions.

Treatment 100 C 150 C 200 C

89.48 88.45 75.28

Color” a -2.69 2,14 13.68
b 59.61 74.63 103.74

BCI? 0.07 0.09 0.23

Acid value (mg/g) 0.21 0.24 0.38
Peroxide value (meq/kg) 1.92 1.58 15.79

1) L : lightness, a : redness, b : yellowness, 2) BCI : Browning color intensity
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® before = after = 2 day = 4 day 180 4 = before u after = 2 day =4 day
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Fig 16. Representation of trans-epidermal water loss and erythma index (TEWL) by

Tewameter (TM 300) measurement.
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