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< SUMMARY >

| EEGES | D-02

Development of localized technology of substitute for pigment that combines
nanotechnology with excavation of natural pigment which has allergy reducing
effect

- Select allergy reducing natural coloring materials

Pur(;;ose - Study functional activity of new pigment
Contents | Check whether new pigment is allergen induced
- Manufacture of Nano complexes of natural pigments
- Establish extraction condition
- Applicate stability technology
- Develop mass production technology by applying nanoparticle technology
— Comparison of color change according to the extraction conditions(perilla
frutescens, Lithospermum erythrorhizon, chrysanthemum, turmeric)
- Establish optimum extraction conditions
- compare color value in line with extraction condition
-  Compare contents of anthocyanin(standard component) with storage
temperature and time
- Verify allergy reduction effect
- Formation of complex of anthocyanin of perilla frutescens and Lithospermum
erythrorhizon with chitosan which is positively charged polysaccharide
— Stability test of anthocyanin-glycol chitosan complex
- Stability test at pH
- Stahility test at temperature
- Stability test in light
Results

- Select raw materials of natural pigment and develop optimal mass extraction
process
- Develop optimal extraction process using perilla frutescens, Lithospermum
erythrorhizon and turmeric
- Identify extraction temperature, extraction time and changing color
- Establish process for mass production
- Optimum solvent extraction ratio selection
- Optimal extraction time setting
- Optimum extraction temperature setting
- Develop mass production technology of natural pigments in consideration of
efficiency and stability
Improvement of storage stability of natural pigments derived from
medicinal crops
Improve extraction efficiency and stability by extraction using acidity
regulator and organic solvent method




- Test for application of concentration process stability technology

Expected
Contributio
n

Economic / Industrial aspects

- Exports through reduction of allergy and shock rate, which is a disadvantage
of natural coloring materials.

- By introducing fusion technology to various materials, it is expected to form
new market and create added value

- Reduction of environmental pollution caused by abuse of artificial coloring
and reduction of risk to public health

- Increase the income of farm households and increase the value of local
resources through the activation of medicinal crop cultivation and establishment
of supply and demand system

- Stable production of local medicinal crops and expectation of activation of
local economy through marketing channels

- Localization of import-dependent natural pigments

- Development of products with high value added pigment

Related Products and Industries

- Food industry (food additive industry that requires safe coloring such as
various beverages containing natural pigments, dairy products)

- Use baby food or products that require color

- It can be used as a substitute for red and yellow pigment which have new
allergic inhibition effect because of the adverse effects of cochineal pigment
and gardenia yellow color developed due to side effects of artificial coloring
matter

- Increase the use of anti-—aging food materials and pharmaceuticals by having
allergic specific constitution or increasing antioxidant activity

Related Products and Industries
- Systematic R & D required from economics and application of science and
technology from procurement of raw materials to sale of goods

Development of a new integrated brand / package that meets the
characteristics of functional fusion products using natural pigments and support
for promotional marketing

Analysis of final product development potential and promotion of
commercialization, utilization of existing dealers and securing reliability
certification
- Substitute imported products and promote export of natural pigments
- Establishing differentiated strategy through authentication and food additive
registration secured from indiscriminate abuse of the domestic natural pigment
market

Keywords

Antocyanin—na Storage Perilla

Natural pigment Curcuma longa

no complex stability frutescens
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(1) &84 2 AF 894 AYY+s JA9AE 82 9 4F

» X429 (Perilla frutescens Britton var. crispa Decne)

o wEI &Hot= AP AsNH DR ) D & FH M) 50 o
o

[e)
RN
W Z1EAY A, AT R LAl Abg Hal gl

P =% (Lithospermi Radix)
oAzx+= A x|¥2]  Borraginacese
erythrorhizon Sieb.et Zucc® ] o]t} 2=

o <ol vdA ZEQ XX Lithospermum
53} gefe] 4

e,

P 23 (Curcuma aromatica Salisb)
oA Z}E Fol= thdA A ERA JAEE FAHSE

Hv Zv)9h WeE Ag, o8 Fow AL
3

S
AuE e, Seges Ad A%, A s, A8 Reh A7) AF B9 3

Qs 3 gtk WelE7] S sebg R AFEFTh WT 2 ure] U= @Ae] kR, 2
3ol AR ol Utk AE|AE Bpugolu Aol HEi ko ALEH

71 = S
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-
LE T== g g !
= oL (440nm)| EHZHa) - o
A E== 2| 03 180 e
609 == 0037 004 324 ) o 1_!/ =
T Kpras A 0039 oo z75f  10mg/ml 1Img/ml 10mg/ml Img/ml
za DW %3 24 60% FH =
(3) A AA: FEFEY 22 € AF U & AEAoY (¥ EF &§F v)
249 HA Aa FEEI AL F2Y 2k wE A% 7Ite] wep heAjopd o Fheko] =
AU B A FEol Uehbe AL B2 AT 58 €3G A% 097 A% F 349
ol Zolmt A e Wtk 53 A2 F2ES AF JU 0@ A AEADY FFL
HAAM A Lo vlgte] EQbE sHAl FAaste] mEs YEflAT A QFEAJoldo] stajE]of ]
= Ao Aol vE v vk oldd FAHS v HFA IS 3 AG el e T
g YA el Wa srkn sl Uw B3A 34 ¥ GEAGVY FAS BAF 2
I RFEAJob o] FhfFo] O R FAHS #HF T
A2 FEZ(AAATEHY AF 7|77 A% 256 upe StEAJold shaF wdl (14-3047F &3
TaW HAE (Lo/l0ml $E mEH I Ha R (1010 ml 4C 9T 2
LA ~(3G =035 P3G Lk —C35 -*DIG = PEG

8D
05D

040
pR U]

a2

Q50

aona - 004

(4) €¢3x Az 23 AF
P ALE Ar BT dP=Ad dE A7 wg @

o MW A

A9Ed | A4uA | APy 23}
AFAs i tivated INF-kB/Rel/ A . . .

(SQEZZ;—Zr?ﬁ i_rlllvfé_lfa € o casp/asi—l gl;ilqu 7‘%1/\052]151)856*1 activation (in activated HMC-1)°] EPPF%<l
FEE) |cells activation e

o %% 49 A%
A4 AR
AESE . glo] @ A A
23 ° A7z
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S (male 94325 (PFAE) : |compound -  PFAEZ°](0.05~1g/kg)°l 9l&l compound
(EF28) Sprague-Dawley |0-01, 0.05, 0.1, 48/80-induced 48/802.2 fE¥ systemic allergic reaction
rats(200~300g) 0.5, 1 g/kg BW systemic allergic S T oEFHoT oA @ A I
1hr, 48hr reaction, PCA o8 7 33 (p<0.05)
(n=10/group) reaction, plasma |- PFAE(0.1, 1g/kg) anti-DNP IgEell <jsf &
histamine, anti— AstEE T4 dEE7] e (PCAS A
DNP IgEc] ¢] &t 34 (p<0.05)
local allergic - PFAE+ 0.001~1mg/mle] s%olA compound
reaction, TNF-a 48/80 T+ anti-DNP IgE-fr&eo 93 njukA
production, cAMP| X[RPMC)ZHE 3|2EH F82 5L &F
level o=z A (p<0.05)
- PFAE(0.0013} 0.1mg/mb)-< anti-DNP
IgE-induced TNF-a A4t &@ASA A
(p<0.05)
Z}d\_ﬁ’jq 653 male ICR |EPPF : 0.01, 0.1, |compound - EPPF(0.01~1mg/mD)+& o] &l whe}
=%
(%;-FO;;_%F)O mice (25-30g) |1 g/kg BW, 48/80-induced compound 48/80¢] 98} HL¥= JAEH
o 772 male RA : 4mg/kg histamine release | Z& 94|, 1mg/ml FXolA A& °F74.11%
SD rats 1hr and systemic (P<0.05)
(n=5) anaphylactic - EPPF (0.01~1g/kg), RA (4mg/kg)> H|THA|E
(250-300g) . o o
reaction, PCA, w7} PCA ®¥H3-S < A(P<0.05)
PMACI-induced |- EPPF(Img/ml)elA TNF-a, IL-69} VEGF %3
TNF-q, IL-6, and| <] Hdl JAE&L JUH2=Z 93.66%, 77.20%
VEGF production ¢} 72.72%.(P<0.01)
on HMC-1 cells, |- HIZAEA LPSet IL-4¢] sAAZe] 93|
IL-4 production EPPF Fol#g o&EHoz IgE MAdHo] IA
from whole (P=0.001)
spleen cells, IgE |- A&% o2 EPPF¥ 1 @A4A4ES RAE A
production from ol A compound 48/80°] 93] FE%+ oft
whole spleen A 98-S oA, dezr] ¥-so =2 29l
cells ¢l TNF-a, IL-6, VEGF, IL-4¢} IgE+ EPPF
9} RAC <J3| A
oAtzgel elA Wzh whgol ol wF A% welx wA Bdol oA Wi AHE v
B!}
=g
(5) FEAOIIG TF BHE AU A29 Y BYA IHL TP A4 I
P AT &

FEAOPH L vh2 pHAlA =& b S 7HAT, 53 pH 3 olstell A 7Hd =& b
b4 e e B4 AAE oz Qe UL B ATE Foel Az FEA
ohd-ThE R BEAE sy 2 Ageggdel v Holuhy] Wiel ofE wr A4F
of $4 A FFEA - FEN AZAS FHNL F AL

StEAJob -2 AA oAl gado] wlg v Bkt FAHS ZHa . °ol& 7NAds)
7] slatel AAA Al ol o ey TRl NS olfahel AN, HEA
ofdo]l  FAdA 4 FE o]ido] =W MWlA ringe] pi-pi stacking < &3l
hydrophobicity 7} =& coreE @A 3. Fetol& 71EAF B3t oA vd FeHo YAk
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EAlold 100mg

ZetolE 7| E4FS D.Wo
D=gelE 7B (vv) =
11 mg, 13 mg, 14 mg, 17 mg, 20 mg, 25 mg, 33 mg, 500 mg, 100 mg
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: Dynamic Light Scattering (DLS)
: Scanning Electron Microscope (SEM)
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= pH olX9] g4 Al
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e 1 400-700

LHER =

Kol
=

Fo] QrEAlob A7 A4

01§45
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spectrophotometer

o

s pH 3, pH 4, pH 5, pH 6, pH 7, pH 8 ¢ %

2ol A
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s el 400-700
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= QtEAoldo] ArtE vEE S 533nmol (L y7) tEA oI -FEe]FE
B BEAI7F tEAlob A eF 220](10:0) FFE #S AT AS FAT(1HE3I).
Egk 294X FBE FA Eg FEAolUR o] HIFANAME FAHE RS &
213t
10
10: 0
9.1
[, B T i1
— L T:1
e 61
=5 L |
= D5 =T AR
7] v
& f
= )
o 04
k3 ',
= LA
\h
02 - W‘E“n
N
o L - %
ELT 5010 B0l Fid B
Wavelength (nm)
g 6 A ved FYE s
Anthocyanin : glycol chitosan  10:0 9:1 8:1 7:1 B:1 5:1 4:1
Absorbance [a.u.) 0.7360 04869 06750 06846 06370 07608 0.7363
a9 7 RFEAPI10:0)% H3HAC] 533nm A9 FFE @
- GEASI-SetolE JEA BiA ¥4 gl
- B39 bRE APAEF Ho A We] oA YW BiAY AvE g
3 7FFE 5 mg/mL FEZ K9S o 2172 nm (+ 44 nm) 2719 JA7F FAE A
< g
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R

Intensity (%)
@

10 1 1HH

Size [dnmj
Size (d.nm) PDI
5 mg/mi 2172 + 44 0.355

SdAe FEvE 7Eer d4 | As 24

et

30,000 X

50,000 X

Ho F33= gtol W™ H2 As dE
oA YEps el A

5BBM(AmaX1) ] H 7-8
ol werd Fxol e o

bR A

max 1/ Amax2 ';|
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o = X

| o pid -H* g
(pka=5.8%) o (pka=6.73)
pH =3 [Rgd] pH = 67 {Purple) pH = 7-8 (Blue)
Mo 1: 533nmM A 2: 598nm

¢ EAORIR 9t A, FBE ghol pH 5 744 F43 "olAthsk pH 6 FEE A
B 5 QLS9 bEAChI-FHol 7R BaAe 4
el 14717k EAob ¢ FetelE A EA = 41 9 W&(1Y
b o ol pH oMol A Fud Ed 71E dEAole

of Hlal QHEAchd-Fehol EA BEAE Al FHE ghol

pH 3
pH 4
pH §
pH &
pH T
pH B

Absorbance {a.u)
Absorbance {a.u)

T T
400 00 G0 Tl BOD
Wavelength {nm)

T 9 QHEAlORd ¢ EetelE | EA
D1 BEA pHA BE FYE
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Absarbance @a.1.)

Alisorbance (..}

viavelengih (nm)

29 10 SEEAlobd ¢ FEte]E Y]

B4k
= 9:1 A9 pHel WE F3=

Absorbance {a.1.)

Wavelength [nm)

% 11 RFEAoRd ¢ Fehe]F V) EAL
= 8:1 59| pHel W& F3=

10
om4d N m————
3
£5 - 5
L]
-
m
04 - g
-
=
o2 -
L T - :
00 500 GO0 T B
Viavalength (nmy
a7 12 FEAleld ¢ ZEtelF 7| Es
= 7:1 BgA o] pHel W FHE

19 13 SEEAopd

¥ avalengin (nm)

=etolE VIRt
= 6:1 = Ale] pHell WE FH5%
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Absorbamce {aw)

Absarance (@1}

Wavelength (nm)

9 14 etEAold  FEo]F | EAF
= 5:1 E3HA9] pHell W& F3 %

ool 2 7IEANY B3HAE FAdeA @2 FEAORIS 20 T FH 100 T 7k 30%
At Fol FFE gs a1 E16). =3 100 TollA AlzHE 2 (104, 30+, 60+, 120

1.0
10 min
20 min
arll 200 maaa- &0 miim
— e 1 Mmis
El
-'-i- 05
@
£
]
&
& 04
&
<
02 4
‘-'"‘"'--\.-—_
0y T T T T T ]
&0 450 500 550 15060 50 ]

Wavelength (nm)

18 16 StEAOIR 9JS& wl 100 T oA
A7+ orAA
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2
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o
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5
rot
do
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rot
ro
ol
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vEbW (LR 18, 19, 20, 21, 22, 23).

L 10
0.8 0.8 -
a— —
= =
2 o6 2 o6 ]
LT T
o 7]
g o4 g 0.4
£ £
= =
0.z - 032
o0.o T T T T r oo
400 450 =1 554 =0 B50 700 404
Wivelength {nm)

a8 17 StEAloR 1 ZtolE 7| EAL
=911 Ao Lxo e FF:

250

El.‘:'I]' EE-I.I EEIII'J El'iﬂ Fad
Winvelength (nm)

I 18 QFEAold ¢ FEhe]E 7] EA
e
=D

= 8:1 HAle] 2= mE

1o

1o
0.8 4 0.8 -
P —_
= =
B g5 LT
: E
B 0.4- E 04
= E
02 oz
oo , : = ; - , oo
400 450 B0 554 (=u ] ESD T 400

Winvelength (nm)
=etolE 71EAL

exo e FY=

a9 19 etEAJold
= 7:1 H3HA¢]

a9 20 FEAOM

250

G5l Fi00

=helE 71EA

= 61 BEAS) exe] WE FHE
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10

10
0.8 - 0z -
3 I
LT o s
E i
E =
m
= =
g 04+ 9 04 4
£z 2
= =
1 e 0z -
L] I 1 - T T 1 [i}] T T T T T
410 £50 = i1 5adl =01 ] B50 7 40 450 5 550 G0 50 700
Wimvelength (nm) Wavelength (nmj)
a3 21 FEAoR : FehelZ A % 22 QEACR ¢ FehelZ B
= 511 HFA ] ke wE FF= = 411 BHFA 9 L& e FFE

A (533nm)/ Amax2 (598nm) HI &= YERA A¥} FEAJ o} 3
AFEAlbd-S ol Z JIEAL HA(4]) FAZelA tHAEE UEhdl= AS SR ™E24).

=1

6 -
- * Anthocyanion
& Anthocyanin
5 4 * - glycel chitosan
et —
*
: 4]
-
-
B 3.
o

20¢ Wt 40¢ 50c 60c 70T 80T 90T
Temperature
a9 23 Lo e S Amad (633nm)/ Ama? (598nm) o & YERY

c A9 AT FEAGKIY YL W FEAoRIo] BHS hehiE FTel 533nmel A A
E o mls] QtEAlobd-Feto]2 J]EAF B oA =




Absorbance [a.u.)

1.0

4.5

® Anthocyanin
& Anthocyanin
- glycol chitosan

}B]% Amaxl (538nm)/ Amax2 (598nm) %)\--C—)‘i ]’]'E]r%-]

B3

R

04 -

1 <]

a50 SIII]'I]l S\ilnl} El!;lﬂ E50
Wavelangth {nmij
JFEAOMA-Seo]F T EA

H\\‘
.
4.0 - “Na
™ L]
B 35
<
=
E}
B 30 - o
]
25 -
—— B
0
I..ﬂ T T T T !
] 1 i 5 10
Time (day)
a9 24 Fol W A
1.8
[T
El
-'5'- LF
:
=
9 0A
=
=
0 -
— L] T
450 L] 5540 L] &5 oo 4
Wavelength [nmj
% 25 FEAoRRE 915 o 1% 26

T A

41 9 & ¢4

70k

=

A
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Absorbance (...

10 .i"
\ oy
\ i
L B ey
"'4. ——— = Sday
- iy —_—— 10 day
E’ b
. 08 N
E 0.4
=
7 -
i . # . ' oo F . ' - i
400 45 0 330 aH 630 T 400 454 500 558 1] E50 T
Wavslength [ nm) Wavelength (nmj
9 27 SLEAChd-Zeol 2 JIEA BEAl 1% 28 QPEAChI-FeolF J|EA B
(9:1) «l F 8 (8:1) ¢ F <tHA
E BE <
3 5
2 og T
; i
5 oi. E 04 4
E g
82 o2 4
(1) T T T T T B T T T T T
400 FL 500 530 12 630 700 400 450 500 550 B00 850 70
Wavelength (nm) Wavelength {nmi)
a9 29 SLEAChI-Z ol VB BA 1Y 30¢EAohd-ZelE e
(7:1) 9 & A Eﬁé%ﬂ (6:1) o & <A

_48_




ok W T T
I~ Lmﬁn X wlArL ~io
W_; N % Dy E._ o Wm =
Lo X3 2 [
cTEriEY 3 sz 3
wmlmﬂ@%% i g TR Me
Nﬂﬂaﬂo - x o w/a i Ewrmﬁ
~~ —_— . L
i oMo 5 Mm 5 Ao 1 : I ML
T TR o W e - A
0 ) 0 X i)
< op © > N — > mx i X o~ -
= W o~ M < © ® o o P S i
2 JﬂHlﬂow < gE < T Moo
T o R R L W ol &
- = . M i 5 ~ o o e
e 5 X a noo ol = ~ G ™ o) oy 7o @ Kl
-m Hﬁ \H_ol T _.:L M _L ﬂ?_mu y W_! OM = = o ~ o
% LB T N R ) w ¥
il B < o K N o9 SO o W
5 — _ N ! —_ B 3
EF ™ Qi T %R — = o p 5 T B & HH .Wu - o
Z M = = o L = o ToR o — ) o o RA
8 5 gy o m Lo e # i zﬁ e %0 )
0 OJf . oj ! 7 =
B L & X < B MR o) = 2 Nhy o ° X m_re ik
- & m w_ﬂ o7 % T i L <o o o o N = % mxr_m E S T
= a I Ma =T W Mo W oy M & o o TN ~ T
—_— ™~ —_ — ~~ ™ T
& < 7uﬂdo_auuu%ﬁ%mw_éﬂ X iy Mw
g T LEERTS 3iz %3 P S
-~ oy & ) o = T Y i
0 5 °° mn ) = Tow T op < = o e I
— awws_f1§1hﬁ5£ W WX
. m ™ < M) ~ X ~ 3 w . b =
(‘M) astegm Ty o/ o g o — o7 o = N 5 1T
Sy ol _ ;o._ o = Eo s X UIL ‘.:‘_ ,.:‘_ _EH o | 2
o) b, st — ~: q ]yl o Ho ET ,HL 5
Z ! L © % q ﬂyu —_ = ™
L O S = o e = oo do & -
%aﬁ_aﬁﬂoEbymllaro_aﬁﬂ% T o MW
T Y :Lﬂmﬂwo}zﬂmM W Sy
o o T 0 &) o g > & o 4
o o o ﬂhm FI = — E%E E =y — ﬂ% O.t OL Hy
N < Lquleuiog T o
o} ofu X \W ™ Hp il R JM ,._Awo © mm o ! = ° ! =
v W i 5 T X2 g o+ op S o
G w o M@ AL e 5= % M
obfﬂoaﬁkoﬂl@ VAﬁlau ok
ﬂﬂﬂﬂogmriwxrﬂmﬂd@iurdrA o g
T o q m,@aﬂyno A
—_ an ) ol X0 0 < - ol 1y b < T o
e R o M w® 0| Mo w X T = W Mo =) <~ o MM 5
oW X T W ey =, o RS ! 2 X
o B o4 oo W TS CG o
A o ro oo i o) — o) W w _— —
i T O
o oy X < ot xR B
o M u,g E o r w N o5
O X =
o eI W B + oA
o RS TN
T | ~
P
0

- 49 -




AFOZ AFSIL Ao, ALY AZLE] obd, FEAIIE T3}

al o
g Fieta e e d85s® U7t 7be & Aoz Y.

fo
o
o
i
I
i)
(7
ot

BB

(6) €A F& Add FLHA &2 7154 Y
1=

p HAML) YeBFEA M4 A fEydE vudy
P HANLe GefA AREH AF
. . FET — w3
e - ° (te)) T e
Control Nomal control NC Male 5 15 -
Vehicle control VC Male 5 6710 -
- 1 Male 5 11715 200
Water 0.5% Critric acid 2 Male 5 16720 200
0.6% Critric acid _
. 3 Male 5 21725 200
P +Chitosan _
- 4 Male 5 26730 200
30%  0.5% Critric acid 5 Male 5 31735 200
5 — -
EtOH 0.6% Cr'ltnc acid 6 Male 5 2640 200
+Chitosan
- 7 Male 5 41745 200
Water 0.5% Cr%tr%c ac%d 8 Male 5 46750 200
0.6% Critric acid _
. 9 Male 5 51755 200
Az +Chitosan
- 10 Male 5 56760 200
30%  0.5% Critric acid 11 Male 5 61765 200
S — -
EtOH 0.6% CI.'ltI‘lC acid 19 Male 5 6670 200
+Chitosan
Water - 13 Male 5 71775 200
A% 0% 14 Mal 5 76780 200
EtOH e

o ICR mouse®)| systemic anaphylaxis % passive cutaneous anaphyxis(PCA) 3% 3 Al

A4 ofg A =7] Az &5 2.

- Systemic anaphylaxis
AdEH Fof & A7 Compound 48/805 A8 Al Aol o] 8 mg/kge] &&F&
2 B7}FALEe] Systemic anaphylaxis -2

. %—Zé gt - &4 ) IgE % histamine X =%

- g3 U IgE ¥ histamine level : IgE¥ 4%, (66.54 ng/ml, p < 0.05), 3(72.18 ng/
me, p < 0.05), 4(70.10 ng/ml, p < 0.01), 5(72.65 ng/ml, p < 0.05), 6(75.23 ng/ml, p <
0.01), 8(75.39 ng/ml, p < 0.05), 9(72.78 ng/ml, p < 0.05), 10(71.74 ng/ml, p < 0.01),
11(77.53 ng/ml, p < 0.05), 12(69.85 ng/m¢, p < 0.01) ¥ 14(71.06 ng/m¢, p < 0.01)E
Fodgk Aol dF IgE A7 FEA dixzded HlE #FY9HQd FEoR HAa
histamine®] 72 %ol A&7 14325 ng/ml, p < 0.01), 2(40.88 ng/m{, p < 0.05),
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3(42.24 ng/ml, p < 0.05), 7(41.36 ng/ml, p < 0.05) % 8(49.11 ng/ml, p < 0.05)= F
3 7 %ol &% histamine FX7F FFA iz vlwste] folHow Faddn

T 24g% 5T ARZd 209 Fol@ oA g v £AE ey

g3 U IgE level 2 W histamine level
100 P
£
75 2
X]‘ _ £ 50
£ 3
S 50 &
2
S o 2 25
25 i
?;I‘ 0 £ 0
Extract jater  Water  Water  30% EtOH 30% EtOH 30% EtOH Extract Water  “Watel®  30%HOH! (30%IEtOR), :30%EOH
Gifingd ) ) 0s%  06% ) 05% 06% Citricacid - « . 05%  06% - 05% 06%
it Chit
100
. 75
- E
£ s 2 s0
a2 :
T 3 25
= T
0
0
Extract Water Water Water ~ 30% EtOH 30% EtOH 30% EtOH NC Ve
Citric acid - - - 05%  06% - 05% 06% Extract - - Water  Water  Water  30% EtOH 30% EtOH 30% EtOH
Chitosan - - - - + - - + Citric acid 05%  06% - 0.5% 0.6%
Chitosan
100
75 £
o)
7¥ = £ 50
£ o
_ 5, 50 v
2 E
S = T
by £
o .9
25 T
0
Water 60% EtOH Water 60% EtOH

a5 AR & jsofluraned o] €3 FEulFH sl & yHF dldd ZHZ 100
ng«] murine monoclonal anti-DNP IgEE 20 we] A2 del =o] I FAFSH
T 48X AIFEAS Folstar 1A1ZF $of 100 pge] DNP-HSAE 100 el 1%
Evans blueol| 5o Wy FAlsto] i
- =A% : Skin : BCA protein assay,mouse IL-6, TNF-a, [L-4 % IFN-y =4
Serum : mouse histamine, IL-6 ¥ TNF-a ELISA =74
- Evans blue : Evans blue @4 AEE T3 APd=4d9 PCA 24 thst &5S 3
bk Ay ANEEA 1(195.98 peg/g skin, p < 0.05), 2(101.27 pg/g skin, p < 0.01),
4(192.27 png/g skin, p < 0.05), 7(184.15 ug/g skin, p < 0.05), 8(181.18 ﬂg/g skin, p <

0.05), 13(163.56 pg/g skin, p < 0.05) 2 14(205.02 pg/g skin, p < 0.05)& g A5
of A o] HgA thxitel el folHel FEow A
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Extract Water ~ Water  30% EtOH 30% EtOH 30% EtOH
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400
5
> 300
e
)
N
2| s
£ 100
= £
=
- < o mm
vC
Extra Water ~ Water  30% EtOH  30% EtOH 30% EtOH
Citric acid 05%  06% 05% 06%
Chitosa
400
=
3
&, 300
o
g
%3 :
> 200
o
~ w
3} o
S v
[ =
3
o
E
b [ |

Water

60% EtOH

Z Y IL-6, TNF-a, IL-4 ¥ IFN-y level : IL-69] A%, Algd=4 3,5 7,8 9 ¥
105 Fos Ao IA5F =4 W IL-6 FX7F F3A4 gz vl&f Fol3d 52
2 AR (A7; 457, 495, 5.06, 490, 526 2 5.39 ng/mg protein, p < 0.05), TNF-
o] g AFE2 83 13(Z7F 414.23% 401.58 pg/mg protein)S Fo] 3k oA 1
F 224 U TNF-a¢ FX7F F3A dixza3 vluste] fFofAoz AsAtHp <
005). IL-49] %%, NAEA 1,5 8 ¥ 10& Folgd Fo] % 24 W) IL-4 537}

A =l vl FeoletA Akl a(z

protein, p < 0.05), IFN-y<]

3

Zk 7y 21549, 221.47, 211.19 2 223.67 pg/mg

o= AlF =2 3(1367.96 pg/mg protein, p < 0.05),

5(1197.10 pg/mg protein, p < 0.05), 6(1204.17 pg/mg protein, p < 0.05), 7(1346.87 pg/mg
protein, p < 0.05), 8(1077.39 pg/mg protein, p < 0.01), 9(1455.66 pg/mg protein, p <
0.05), 11(1145.16 pg/mg protein, p < 0.05) 2 13(1106.48 pg/mg protein, p < 0.05)= F
z24 W IFN-y9 27} #

o gk ol A T

S o)z Ha

aho] felHow

Z2 Y 1L-6 ZZ ] TNF-a
120 800
% 600
3 5
Z]— E &0 £
g 2 400
P 5
2~ . &
oz Z 200
[e; 0
A 0
Extract - Water  Water  Water  30% EtOH 30% EtOH 30% EtOH Extract Water  Water  30% EtOH  30% EtOH 30% EtOH
Citric acid 0.5% 0.6% 05% 0.6% Citric acid 05% 0.6% 0.5% 0.6%
Chitosan + Chitosan
A
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120 800
2 600
£ =)
E 6 £
E g 400
- % ¥
= = 30 L 0
¢ 0
Extract - ater Water Water 30% EtOH 30% EtOH 30% EtOH Extract Water Water 30% EtOH 30% EtOH 30% EtOH
Citric acid = = - 0.5% 0.6% a 0.5% 0.6% Citric acid 0.5% 0.6% - 0.5% 0.6%
Chitosan Chitosan
120
800
%0
— 600
£
~ —
% o]' g2 60 g‘
- u.= o 400
3} = 2
° 30 g
=
Z 200
0
0
Water  60% EtOH NC Water  60% EtOH

- @3 W IgE, histamine, IL-6 ¥ TNF-a level : IgE9 4%, Ad=2 1(56.37 ng/

ml, p < 0.05), 2(46.05 ng/ml, p < 0.05), 12(3873 ng/mé, p < 0.01), 13(53.71 ng/ml, p
< 0.05) ¥ 14(45.77 ng/ml, p < 0.01)= 3t Ao % IgE FA7F S8A 2+
of mla) GeoAHQ FFow 7HadY, hlstammeA Broll= AdEd 1, 2 3,7, 8,
9, 10, 11, 12 ¥ 145 Fo3 ¢ 3= histamine X7} FEA thxo3 v wslo]
fFolHow 7HAhstgdvh(ZZy 5148, 63.59, 58.02, 56.17, 62.12, 66.05, 63.52, 54.63, 54.63
2 62.30 ng/ml, p < 0.05). IL-69] A5, AFd=2 2(3650 pg/ml, p < 001) 5(51.59
pg/ml, p < 0.05), 8(43.77 pg/ml, p < 0.05), E 14(49.46 pg/ml, p < 0.05)= i
o dF IL-6 X7} A izl B3] FoAd Feo® IHAasH L, TNF—a«]

A= AlgEE 1(49.20 pg/ml, p < 0.05), 3(50.50 pg/ml, p < 0.05), 5(50.69 pg/ml, p
< 0.05), 8(51.88 pg/ml, p < 0.05), 9(46.71 pg/ml, p < 0.01), 10(48.14 pg/m¢, p < 0.05),
11(44.68 pg/mé, p < 0.01), 12(4593 pg/m¢, p < 0.01), 13(43.01 pg/ml, p < 0.01) %
14(40.81 pg/m¢, p < 0.01)= st Ao % TNF-a 5X7F #3#] =+ v
sto] frejH o=z Fha

g3 U IgE level 2 U histamine level
100 s
£
75 2
Z]» = £ 50
£ 3
S 50 K
e c) W 2 25
25 £
o £ 0
H 0
NC
Extract . ater  Water  Water 30% EtOH 30% EtOH 30% EtOH Extract Water  ‘Water'  30%EtOH. (30%EtOH 30%.EtOH
Citric acid - - - 05%  06% . 05% 06% Citric acid 05%  06% - 05% 06%
Ehit Chitosa - -
2}
=
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1%} pilot-test (&F=)
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O A3

- DPPH radical ~24% =4

DPPH radical 27242 Bloise] WHS AP Wydste] =
DPPH & 9 (ethanolic solution)& 900 ulE 7}8te] =33t =
517 nmol Al ¥ = TAXE FA8 T olwl DPPH radical &~A 24
79l F8 % zbolE Hlalste] WMEEE YERAOH, AT
&ttt

stttk Al

g
e A

o 100 ulol
oA ¥
4

sk %

a9

- Total flavonoid 3=
T’Q'E‘-O]E 61—Ek %Xg% Jia %_q Hol—lﬂb—]]% %Q‘g}oq =z

] [S] .
uloﬂ T 600 ulet 5% NaNO, 45 ulE H7Fste] 583 HEgAIZ1 3 10% AlCls »
6H.0100ulE 718t 657+ wkgA1Zl Fo IN NaOH 300 ulg *7}a}
o)

1

8

— Total polyphenol

Sk =%
= O bl
T EedlE @E 54e

Folin-Denis®§ & 583}
2% NaQCOg of 1 ulg ¥, 50% FolinA¢F 5
X171 & UV-VIS spectrophotometerE A}-& 3}

& 2 = 3
TR ZRE S AT ol XFEEH -2 tannic acidE AMESINoH, AT R
=

5 O o T =% 51 ° =)
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- Superoxide dismutaes(SOD) A4 =4

SODHAHEA & Marklund®] 9ol wat Fibsieiz dgA7]e

pyrogallol®] AAiteS FAste] SOD fFAIEAH o= Yetudlglet, 44 Fx9 A= 10 ulel
pH 85% B A3 tris-HCl buffer(50 mM tris [hydroxymethyllamino—-methane + 10 mM
EDTA, pH 85) 130 ul®} 7.2 mM pyrogallol 10 ulE #H7}sle] 25CoA 1087+ wHs 3
INOH 10ul5 7Fshe] wbe-& AA AT W3- - 2k3k# pyrogallol®] && 420nmell A &
FEE SASAT. SOD fFAEA S Als H7b e FH7E Abole] F3 e Aol Wit s

(%)= YERH AT

Wge Erhshs

1__v6‘
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DPPH radical scavanging activity(%)

Total flavonoid contents{zg/ut)

100%

a80%

40%

20%

DWW 20% EtOH 80% EtOH

XA S(60°C - 20hr)

A=E(60°C - 20hr) L=HRT - s5hr)

- Total flavonoid &% =A

300 -

100 -

oW 20% EtOH 80% EtOH

A=G(60°C - 20hr)

FHE(BOC - 20hr) Z=HRT - 5hr)

- Total polyphenol &% =4
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Total polyphenol contents(ss/mt}

SOD like scavanging activity (%)

DwW 20% EtOH 80% EtOH

Ap=Hi60°C - 20hr) A2E(60°C - 20hr) L=HRT - shr)

- Superoxide dismutaes(SOD) fFAFEA =4

100%
80%
60% -
40%
- _J . I
{:ﬂﬁ -
20% EtOH 80% EtOH S0ppm
Ap=B(60°C - 20hr) | AFZE(B0°C - 20hr) ZLEHRT - 5hr) Vit.C

- A=Y A
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| Spraying

, A

First layer "Onien" structure

m— 5 |

< Fhid-bed Processor system »={1)
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p A 48 HEE

O A& 47 kA

Az L7 A A A

i BRI = ES e s ) Ak 1 180kg AEAME T 500kg
—
ig A Eglcm/lo%ZSOO] 3 A& 20% +5 FEIRE
T (1] ) o 4 T3] (%) v (8
8,250,000 2} % (500kg>x12,5009=6,250,0009)
A | AR A= o
= 1,820,000 3% 9F2(1000Lx1,820=1,820,0009)
| A A 360,000 $71(500m1>36041X1,00091=360,0009)
A A 10,430,000
| AR =5 3,000,000 1R 925 1719 %3,000,000)
3 =] 2,600,000 102 7] (2814149 65,0009 48 x102)
1] 2 A 1,000,000
L 2,500,000 A7 AL E)
TFEFdn] 1,000,000 SEANLE)
Sl
Favd o izant]
Tl A
Al A% 7 ApH] 350,000 o A B 1118 %350,000€)
= 200,000 Q1 ukA] % 7 AF 18] %200,0009)
< ] 50,000 b A3 28] 8.9 179 <250,000)
7} HER N
833,000 34 2.3 5.(10,000,00099+1270€)
73| Fel 5|
R
Q| 57} H]
A K]
o H]- 3L E-H]-F AT H]
Ala} &=
HgA 2w
ZA QL]
AFTTE 50,000 1} A 42 2(600,0009+ 259
ayke] WA
A A 4,983,000
o A 21,013,000
d wE# v B)% 1,050,650
o] & (10)% 2,101,300
= 9 7} 24,164,950 | 24,164,9501+180kg= 134,000

¥ AFA 24 1kg = 102,000 o
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3 =] 2,600,000 10917] (2 8917147 65,0009 x4 x102])
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b
7hd 2]
Tl Al
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7]_ Edfﬁ’_ i N
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73| Ee 5
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A ]
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A e 2 g e
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“ivke) WA
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o] & (10)% 1,931,300
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P

A A kg (7110001 7)= 146,300
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A 2
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