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ABSTRACT

We investigated a functional color material from plants in Gangwon Province. Eventually,
we selected 4 species (omija, Eleutherococcus senticosus fruits, Angelica gigas leaves, Corn).
The fruits extract of Chinese Magnolia Vine(Schizandra chinensis Baill.) is a red color, and
has excellent anti oxidant activity and anti-diabetes activity. Eleutherococcus senticosus fruits
extract is a red color, and has excellent antioxidant and anti—diabetes activity. Angelica gigas
leaves extract is green and brown colors and has excellent anti-diabetes and anti-inflammatory
activities. Corn extract is yellow and has excellent anti oxidant activity. Extracts of 4 species
were easy to extract and make powders. Functional pigment extracts are expected to be
applied to the processed goods in Gangwon-do.
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W 2) 32 A4 FF AR Ah g P &Y
mao] HA 2EE 9ol pl, FEHLE, 2F Azk] meh s 2ESIc BaE AR
A7 1 g 33 £54 100 mS W7ol 2EsT pHv 24E Z7te] 2Egulo] AR
gol 60TOIH 2417F EO 2ESUT. HA Mk 5L AT 23
HEg gobny] §fste] RS 2FLE 4, 15, 5004 27 12 A

o4l FE3hsict,

(A 2) M4 ARAQYE 24

AZETAZ 0.1 goll 1% citric acid7} TGE 60% &b 10 mLA H7lsta 1241750t
g wRtsto] 23] WHE &9l NS 0,45 ¢ m membrane filterol] FIAIA EFFEHA
(Evolution 201, Thermo, Waltham, MA, USA)E AME3lo] 535nmoA SH=E =454
¥FE24E cyanidin 3—O—glucoside chloride(Sigma Chemical Co.,St, Louis, MO, USA)E AL&
sto] AgqAde AAdstal & GEAlORd e AEshaih

. ARl B 24

7} 28| = 0| = (Lutein, zeaxantin, beta—carotene, alpha—carotene) %2 A& 0. 2g9]
CHCly:MeOH(1:1) 10mlS Y1 247 A8 & Zole23l1, CHCl,:MeOH(8:2)2 A|L3ate]
HPLCE 45t

E 1. 7l2H0lE 24 =

AR 717] S A
HPLC Nano space S—2
Detector UV_460nm
column Cadenza CL—C18, 150*3mm, 3x m
column Temp (C) 37T
Injection volume (u L) 5u L
run time (min) 50 min
mobile phase A 90% MeOH, B : 100% MeOH
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4. % Bl 3 U 3 Bepuols g 54

Z 299+ RS Folin—Denis®H(Folin and Denis, 1915)2 $-83}0], 7} 2&&E 1 mgS 95%
ofghE 1 mLoj =o]il 2~10uf A7t AN 2 mLoj Folin A|9F 2 mL& H7bstal 2 Egs}o]
567 WA]5F & 2 mLY] 10% Na2C03E &3tsto] 1A)17F =< ®R|gt & UV/VIS spectrophotometer
(DU 730, Beckman Coulter, Brea, CA, USA)Z 725 nmo|A TFEE AL £ 9=
TS garlic acidE o|-§oto] 2T RS REH Foglon, RETAS garlic acid 2E
=17} 0, 100, 200, 300, 400, 500 ug/mLo] EEE 3te] 725 nmo|A] THES =Het T 24
Witk % ZehuiolS e 7 2B 1 mgd 95% o 1 mLo] 34171 dicthylenglycol
2 mL, 1 N NaOH 0,02 mLE &35l 37 CofA 1A17F F<F W]t & UV/VIS spectrophotometer
(DU 730, Beckman Coulter)® 420nmo|A] T3 =5 43} th(Boo et al, 2009), & ZTtR
o|E FHFS naringing ©]&sto] AT wEFHOREE Felglon, EEFALE naringin®
2% =7} 0, 100, 200, 300, 400, 500 ug/mLo] E|EE 3Fo] 420 nmojH EWEE ZHa}
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A D) M: 2559 AL 93 7154 4%

7}. DPPH Y ABTS radical A& &4

FZE0| fist dritsl A2 DPPH(1,1-diphenyl—-2-picrylhydrazyl, Sigma—Aldruch) %
ABTS(2,2—azino—bis—3—ethylbenzo—thiazoline—6—sulfonic acid, Sigma—Aldrich) radical®]
A2AEALS =435ttt DPPH raical 2AEAL Blois®] H(Blois, 1958)2 W3 3sle] =435}
gon zF &m0 7] 2EE 50 uf o 0.2 mM DPPHEY 100 WS E3slo] AlLox] 3087
HE-S- A]7]1l microplate reader(UVM 340, ASYS Hitech GmbH, Engendorf, Austria)& ©]-&
sto] 517 nmollA FHEE SAEIL, 7t ARE 33 WhE HA|ske] HFskGith. ABTS radical
A2ASGAHLE 7.4 mM ABTSQ} 2.6 mM pattasium persulfates T3 & AL AdAojA 15A17F
&t HAste] radicals FAA F o] Eqe 734 nmolA FFE gho] 0,700,027} HEE
e ST 5, SHE ABTSEY 0.8 miol B7] $3 0.2 mLE 7f5je] ALo|A 153
¢ WA3 o3 microplate readerg ©]835t0] 734 nmoA FFEE ZA 5 tHHoughton
and Soumyanath, 2006). DPPH % ABTS radical &AL AR &A o H7}1e} FH7M-
Abolo] FE= ApolE WEEE Uehlon, 71E9] MBSl Ascorbic acid(Sigma, St. Louis,
MO, USNE ZBAR ALgelol S waLalh

U, a-Amylase A4

a-Amylase®] A& (Fuwa, 1954)> 5 g9 agar®t 5 g9 7184 AES 500 ml FF5°l
o] Hteh & 15 me¥ 255191 plates AL 10 mg/ml F=2] AR 5=} 200 Unit/md
EE9 a—amylase(porcine pancreas, Sigma, St Louis, MO, USA)E &3%sto] A=A HAE




o]} A (paper disc, Advantec, Tokyo, Japan) ¢l Z}Zr E55te] Hhulx] Qo) &3+l 37T
oA 327 WjoFst B I,/KI(5 mM I in 3% KI) 5 m(= 7}0}01 15574 9ra A7) 5 WA o] 2xo
clear zone?| HHIAES ZH3to] m’2 AAlste] 9] Aoz AHa|&s AASt% ch(Houghton
and Soumyanath, 2006). ZF 2+ acarboseE ARSI oH, A5 T L& A X5}
= Relsir,

A& (%) = = X 100

t}, a-Glucosidase #3124

a-Glucosidase A|Sf&/d(Wang et al., 2006)2 10 mg/ml F=2] ABY &= 0,15 U/ml a—glucosidase
4 50 4 L % 0.2 M potassium phosphate buffer(pH 6.8) 360 x LS £3+5}0] 405 nmojA]
FIEE 23 1S, 557 ALoA] 948k 5 mM 4-nitrophenyl—a—D-glucopyranoside(pNPG)
50 wE 7hsto] Aol 1083t B AN H HUT AN FHES SHoAL, FHE
SR RE A AsEAde Adsoltt

ey

2}, Nitric oxide /4% % AEZ=AY 574

Nitric oxide(NO) AJAITHL Sl=tA| 322 8of| A HoFrS RAW264.7 A|EF(mouse macrophage
cell line)& ©o|-&sto] =43}t RAW264.7 A3EFE 10% FBS7) 355 DMEM mediag ©]-&
3lo] Ajupekstei o, NO A =4S 93] 96 well plated] 1x10° cells/well?] =& H3E
Stof 2447t Fet Hﬂoofﬁ U &7 F52 25 100 ug/mLe s7t HE=S AZsto] 2447
i F NO RS sttt NO9| A7 469 100 WE 2|55ko] griess reagent
(Fluka Chmie AG, Buchs, Switzerland)E d7}5lo] AFLofA 1587F HFS-A]7l & microplate
readerE o]83te] 517 nmoA THLEES =AUt AEZF AAZ NOE= sodium nitrate®
FEFTAS AASH T NO RS A9 o, bz lipopolysaccharide(LPS)E 0.1 ug/mL%]
TER AEsiglt, B 258 AEEAHE, RAW264.7 AZFE 1X10° cells/well?] F=7}
EEE 345k 100 wl 96 well plated] EF3F = 24A|7F F9F 37°C CO2 incubatorol|A] uljoFst

=, 7] FEES HFTFE7E 100 ug/mLo] EES Hesto] 37T CO2 incubatorof Al 24A]7F
Hjoksta Tt 24A17F & 3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyltetrazoliumbromide(MTT)
s Fd7sto] AR wiFRANA 4ATE SoF vl ths, A/ formazanZ 7S DMSOO
=0 A microplate readerE ©]€35}0] 570 nmo|A SHEE A3t HE9 AELLS ABRE
AelshAl o tzatol tuldt Ale AEte] FRER EAISHI
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7t A=
2 Ago] AGI AASPSEY AL FAREA7EY S45ATRH 20139 S8t
stel WEAGAZI|O] 93 30TAA 1247 A% = AEste] Bk Alzege] 108 (v/w)e] AT

Sh= 60% ethanol(1% T4k BHr)e A7Isto] Af2lA 200 rpm®] X 7|(EUROSTAR digital,
IKA, Staufen, Germany)o4 12417k &<t 28] F&stglch, F&E& oJ47|(No. 2, Whatman,
Maidstone, England)7} Z# )= Buchner funnel2 EIA|AH AAES AASH & rotary vacuum
evaporator(N—2INS, EYELA, Tokyo, Japan)2 50CoA #es= A7l & 5HAAR7|E o8&
gto] Az T -2009 YEiloA RAstHA SEAFE AEE ARSI

&

NUEE @ A8 3
Sprague Dawley(SD)A| 453 A 3F 40uta]E (F) LA EHIO] 2 (Seongnam,
Korea)o| Al F¢lato] 1527t rat® URFAFE(5L79 PMI Inc., St. Louis, MO, USA)E &-$A]%]
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T Al ARSIt ARV B¢ AEEES §550%15%, &% 24+2TC fAHE &
AN ARESHEen, &3 AlRre AREC] AFT o+ U=F: Fustith & sEAES
FHEE FA71eY FEHAEYSEIY See AH Akl
o, AT & 9 4o
1597k él?:%jloﬂ*i A HYFEs FYR(randomized block design)oll wef 2t A2
1ot F 6o g Uro] Ao ARk, o —rﬂ FojEd, FojEd9 &9 ® 29}
g

A T 1—'“4 T A, =,
o AIN-53G AR AR A GRE AR ERA 1A A% F ugbgg; R,
[¢] [e] ]:]_

RIS
on], AMSSE BY FEE FoATH PYYZTLS 49 B E 29] §For AT Rojal
npA[EE o Fo 2A17F & opM|Eotm| il g BAbo] Foste] GRS sk
B 2. Classification of experimental group and dose administration.
Experimenta Diet Treatment chemical mg/kg body weight
group

Normal _ _

Control - _
Treatment 1 KPS AL 1o 100
Treatment 2 AN K@ AA 1o 300
Treatment 3 KPR AA 110 500

Positive control silymarin 1,200
gt AF B Aol 3 He Hat
A%, SFAAF L ARMITS AR AL A 5 2kl




ol "ol A2 9 Wobusisty )
A F= Yol Zoletil : Rumpun(4:1) &2 BFF|(EF7FAF 50 4 L/100g body weight) ¥ =j
o] 2 mL HE}o] 3,000 rpmolA 108 L4 BT, T T AFAS FHolol WS
Bslict 223t A = total cholesterol, triglyceride, HDL(high density lipoprotein)—cholesterol,
LDL(low density lipoprotein)—cholesterol, LDHE A53d#EA417](BT1000, Biotechnical Instrument,

Rome, Italy)E o]&3lo] B3¢},

=~
AF FRY Bogu Y T UEe Aasidon 1 % Rud A 9 274 el A%
AE 249 22 2457 98] DEaigon] Faxo] Ao 9 Goje A7 F 7o) Fe
=459tk
A}, EA A

Ay At i@z #28xE Yehfglon, EAX = SPSS(statistical package for social
sciences, version 12,0, SPSS Inc., Chicago, USA)E ©]83}9] one—way ANOVA EAS AlA|3H

% Duncan's multiple range test® F2AS p<0.05 £ZofA AZ 3L},

3. Zut & &

(MRt - MA FF 2 oS B Skgl)

AN 1) 48 7Hee a4 g1 94 FE0HE H4 Wi 23

Quzf, 7pA 4w duf, EEES SWH(In 1% citric acid) 2 & ¥, £&& A 23
60~80% ollehe FEEo] 7MY B2 AFo|lon, AMEpr TP 6
FEE0] E9koL, F AEAOPIL 80% A FEEO] EoTh EEZY FE5EL 30%HE

Gl wob AFAAA A2Istelr
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70 TEEF

B0
50
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onjzte] g & o8 Y FUEAON e BAT A LRk £ ofleke 100%=
AlelstaL wseek Eoldlen, euxte] FAEAoR aF2 & 100% FE=°] M =94

i b T v Ll

FESME AI(R)
100 0.300 Freeeeeees H
- H
=
€. 0.260
80 <
S oz
S 3
o
- e I8
T 40 b=
= s o1
[
20 S oos
0 ooo i
WiDD% E20% E40%  EB0%  EE0%  E100% jWiome D E20%  BA% BSOS EG0%  E1OO%

a3 5. QOIX} F& $E(E) H SAZAOH] B=HS)

onlg #gole] ojsiebd AL BAT A, £UE Y onld B2 AAT enld
HZolY F e Aush o9 Fob el ME AFHF) VA BRYS AT

H 3. Q0|Xt Zoho| 0|5fetx ENM

Al
T = b Sugar content Fructose Glucose Acidity
a .
Brix % % %,
(Lightness) (redness) (yellowness) (Brix) %) %) %)
26.04+0.01 57.15+0.06 4474+0.04 11.8+£05 2.24+0.04 4.31+0.25 203*+14

i eZdn] dufje] ujd & 8 9 FAEA M FFS B4 A 5 482
o A

10~60% TeFol A 714 9k

|
P 8 1§ J o

O 6. 7HAQZT] FEojo| MuKA, M R2E), FE20E ARI(R)
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100
BO -
60 |

40 -

Yield [%)

20 -

Total anthocyanin (%)

- 0 i :
W100% E20% : EAD%  EGOD%  EBO% :E100% W100% E20%  E40% i EGD% :EBD%  E100%
8 7. J D] Eif £& 23D H BUEAC D)

08T gl £E%el clsi S8 AT ok A2 G FEE Ay A8
[e)
o

H 4, JIAQZ| S =520 0318 EM

A
Sugar content Fructose Glucose Acidity
L a o (Brix) (%) (%) (%)
(Lightness) (redness) (yellowness)
60.17+0.01 11.03+0.01 28.43+0.01 0.10+0.01 154+0.08 0.36+0.04 0.04+0.01

90 4 030 -
40 - 025 1 I
—_ 0.20
= 30 4 T
= & 015 -
2 20 010 |
10 A 0.05 =
] . 0.00 T T
W100% ETOH 50% ETOH 100% zE=z=== E===a E==z==0b

a3 9. T A9 FE () Y 222T FHD)




FEA A =FEEY oo A4S 24T A AP A = FEEY A o,

2T 0 9brix, AFEE 2 84%ATH

H 5 &g o £520 olstatx £4

0o II
Mz
Sugar content Acidity
L a o (Brix) (%)
(Lightness) (redness) (yellowness)
67.18+0.06 —2.35+0.01 40.74+0.04 0.90+0.01 2.84+1.07
e draro] gufd & T Uk AARS AlHE A3} oehe FEEA kTS YERH L,
e haro] 2 E|olE geF A AT lutein, zeaxantin 217t 0,12, 0,04 mg/100g= EQI5I3ATE

TR 10, YS(YUL)| YT, BUE), FE0HE AL
6 0.25 -
5 02 |
= H =2 0.15
SN g "
= = 01
=] o L1 A
= 27 E
14 0.05 -
0- ; ; : 0 ,
W100% ETOH50%  ETOH100% MEOH 100% lutein zeaxantin beta-carotene

T 1. E2(2YR) L32 FF 23 A 7IZHT0IE D)

PO (AU AT B3EEO) osiEh B4 B AT S Qe wAolgon, FHEL
0.5 brix, FAEE 0,91%% ),
E 6. E=(2Y=2) 22 F&=9| 0318 EY
M =
Sugar content Acidity
L a o (Brix) (%)
(Lightness) (redness) (yellowness)
84.85+0.17 —0.84+0.01 —5.84+0.01 0.50+0.01 0.91£0.05
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F3o] W AZ UL A BAE A8 Wl kol £ ALHE AP0, enx,
97 9 24US 4B BT FHo W RuzAsh folsirt
—

(MM S obr| = MA =

AE ) M2 25259 A4 93 71548 A3

AMLpyr XY BE 2 FE5F S9¥E(0n 1% citric acid)® 0,01 mg/ml A A RAW
2647 collol A AESAS U o, AMS4e Y, BE T 22E S0 19
citric acid)2 AH#A] Ake ayt= 2% =9k}

100 -
= "0, 1mg/ml

0.
o | Smg/ml

B0 |

40 -
i -j I I
E20 E40 EBO E8o

Eloo Vitamin C

DPPH radical scavenging (%]

=)

A e XY, BE E FEFE EWlEE RAW 264.7 cellofA] NO &
S ZY, BE R FEEOA NO ol oREHU. A 2 2F 8
264.7 cello] A NO(0.001 mg/ml *2]) &4 ZA3}, NO THeFS o ErL 20% =24 7P W

Qal, EE & 80% oletE FE=ol 7MY Hith




20 +

15 A
=
=
= 10 -
%

U _J T

con W100% E20% E40% EG0% EB0% E100%
I 14, 44 T 55 S NO Y wat
20

=
(S,
1

Nitrile(%)
=
o
|

H0.05mg/ml
®0.1mg/ml
= 1mg/ml
5 B 10mg/ml
0 [ |

Control

O 15 28 £ FESQNO 2

(a: 100% DW, b: 20% EtOH, c:. 40% EtOH, d: 60% EtOH, e: 80% EtOH, f: 100% EOH)

goh
b
o

ol FAE AAT ATE Baslel 19 TANS TP et gol vge Few
SR F=, Tt BHAER ARG ent _%_égo SAke} AL oERS 40~80% B
AL o WA BT PP BAO] RS BT,

H 7. 20[xt FE29| itst 2y

DPPH radical scavenging (%)

10mg/ml 1mg/mi 0.5mg/mi (n']gﬁ )
Vit C 9130+ 034 9166+ 072 - -
W100% 90.45 + 052 2558 + 3.08 16.04 + 431 459
E 20% 96.01 + 1.09 2035+ 3.36 17.67+ 1.22 413
1% E 40% 96.37 + 0.30 4025 + 3.9 25.04 + 525 323
citric acid E 60% 9481+ 2.03 3820 + 3.92 2464 + 525 346
E 80% 95.90 + 0.60 3813+ 4.12 26.63 + 6.47 332
E 100% 9179+ 054 2280+ 234 14.01 + 256 473
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120

=]
]
e 100 .
8z
E g 80 : .
3w
>3 -3 mEAD
P WEGO
’E s “0 1 mEso
e mE100
| | | |k
0 i
10mg/ml Tmg/ml 10mg/ml Tmg/mi
a-amylase a-glucosidase

a3 16. 20[xt FE22| e Y

A 02T v FEE(E0%EHS) 10mg/ml A2|A] DPPH 2tz 4£7%5-& 66%, ABTS 2t
U7 AA%E 599 HO shsh TS e,

H 8 7tAIZn| Zojel hitst Sut

DPPH radical ABTS radical superoxide dismutase—
scavenging activity(%) scavenging activity(%) like activity(%)
ascorbic acid 86.94 + 0.11 94.03 £ 0.40 98.77 £ 0.61
TEA 21
ez 6559 + 055 59.11 + 070 -

Hoj===(10mg/mi)

I ezt Gul] 2ZE(80%9)EH) 10mg/ml A2 A EHsEA a4l ofda o]z A 59%
oA, FFEIAG IR B4 92%S LrERTE

120 4 1mg/ml *10mg/mli

E 100

= 80 -

2

- 60

40 -

§ I

E 0 i . _ .
Acarbose aipha-amylase alpha-glucosidase

ag 17. 7INRZT Eof FE29| e =2t




100.00
100.00

80.00 |
80.00

60,00
T 60.00

a0.00 |

2000

2000 -
0.00 :

0.00

Vit-C 0.5mg/ml 1mgfmil 10mg/mi

DPPH radical scavenging activity (%)
Inhibition activity of a-amylase
(%
g
g

10mg/ml 1-{1’::‘:3:‘ 0. 1mg/ml 0.5mg/ml 1mg/ml 10mg/mi
O3 18, T Yol st 2y

T G FEE60% oE)o] HeBde A4 23 #5& 10 mg/ml *2|A] DPPH 2}
Uz 4753 ABTS 2t &7)50] 22F 76, 58%Y= Selshaitt

100
W DPPH radical scavenging

80 -
W ABTS radical scavenging

60 -

&
40
20
0 A T - 1

10mag/ml Img/ml 0.1mg/ml
O3 19, BR(UYS) AT FESO| Mt 2y
Ad 2) FF A" dx 2289 7154 AR (E=E4AR)
oM Eotu]ldl o2 3t SD-rat HIA 4 =4 A
A8 G 100, 300, 500 mefke A Hel2E 2H2te] GO 49031 AT Hol &
oMM Eotn] (1. 2g/kg) ARt -, tHT AT ZEQ] ALT, AST, LDHE SAT 2
S55EY BE AelRo] FHY2Z silymarindt F5I ET}E Lehiic

o

ALT AST
120 - 400 -
C
90 - be 300 -
ab g ap
60 1 b 200 1 gp b ab
I S S
30 A oo~ I
o A . r r . . o . . . r r
N c =l Ti T2 T3 N C =l T1 T2 T3
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2000

1500

1000

7},

(MBI : MA 55 o OFESH W S2)
o]
H

L DH 100.0

Echolestero "triglyceride

75.0

b
ab
50.0 [ a

o
=]
T
- -
HO
Ha

a a a a
500 25.0 a s
| "
o T T T T T

AN E z
FEE0 MY g Ao BEE 2248
Als)stiet.

Solt : S0l SR oS 100%E AL S5 frzolslon, Lolel ot
SASK] Y 100% $2E| A1 FID, 3 GESF Bk e ke

p o) Al Th o) dule] o FE 4% W FIEAOR FFE 60% et
S7bY w9, olafety BN A, B 3 & Hglom, FAEE 0.1 brix,

A= 0.44%% UERgT

Lujd 2= A7 60~80% ofEh
L 30%HHE HE ol FEAulo] A

s
_{
i
Mo
i
‘r’

A 9 A O B e FEBAAL 4 B FHBoIAE 24, 50% of
S FEBME B ek, oS £22)N FIRDY YL 0.24%98
ofe Al AP o FHE LU SR} st

FEFAS) o 550

3 959 ogke FEE0A =TS UEyela, 2% 9
A3} lutein, zeaxantin Z+Z} 0,12, 0,04 mg/100gS &9l

(MMt - Ma 229 7Isd B

7k,

L.

=T T j s O H, 66 [} o A o
oz ol AHEEIF £ 88 Slstale)
Solf : 2o 22BS] YUk BYL N 10-608 BHANL o A Y

EX
ol w58 Slsgich
7hl ozt ol Aozt ul ofehg 80% FEEO] P
I 9 Y O FEBO ANBNE 94 23 $52 10 mg/ml HelA] DPPH
gtz 2753 ABTS gtz A7 %0] ZH2 92, 98%S ElEH




of, SE(FLS) U 0 FE U FEE60% oTk) O] AeeHdS AN A3 55 10 mg/ml
#]2JA] DPPH 2tz 2753 ABTS etz 275o] 27+ 76, 58%%Ua Zlskqltt,

(WE 2 A% AL Nk 228 7154 AHEELD)
hoAMESSS B F2E O FEUBCIA FH GEHOR AW IRBEN} BSS
selstgict
QB2

Blois, M, S, 1958, Antioxidant determination by the use of a stable free radical,
Nature, 181:1198-1201.

Choi, H, J., Jeong, Y. K., Kang, D, O., Joo, W, H, 2008, Inhibitory effects of four
solvent fractions of Alnus firma on a—amylase and a—glucosidase, J Life Sci,
18:1005-1010,

Cho, M, H,, Lee, D, J,, You, S, G, 2012, Radical scavenging activity of ethanol
extracts and solvent partitioned fractions from various red seaweeds, Ocean
and Polar Research, 34:445-451,

Choi, H, J., Jeong, Y, K., Kang, D, O,, Joo, W, H, 2008, Inhibitory effects of four
solvent fractions of Alnus firma on a—amylase and a—glucosidase, J Life Sci,
18:1005-1010,

Green, L, C,, Wagner, D, A,, Glogowski, J., Skipper, P, L., Wishnok, J, S,, Tannenbaum,
S. R. 1982, Analysis of nitrate, nitrite and [15N]nitrate in biological fluids,
Anal Biochem, 126:131-138,

Heo, J. S., Cha, J, Y., Kim, H L W, Ahn, H, Y., Eom, K, E,, Heo, S. J,, Cho, Y. S,
2010, Bioactive materials and biological activity in the extracts of leaf, stem
mixture and root from Angelica gigas Nakai, J Life sci, 20:750-759,

Li C. Y., Kim H W, Won S, R,, Min H, K, Park K, J,, Park J, Y., Ahn M, S,, Rhee
H., I.: 2006, Corn husk as a potential source of anthocyanins, J, Agric., Food
Chem,, 56, 11413-11416,

:| =
6. 4121 &
A=(ox) | mwor M=
201401) | sipwm | 22 2 35S0 3% U ¥ B
201501) | stewE | Qoixt AFeol ofatety X
spwE | AgT o £330 olders £ o Malay
2016K) | stewE | splezm| 2 F520f ofatet 54 o SolEA0N SR =3
Mol | Zexe TSl A Sines

660 JEEEENEERERI



30
&l

oFl

gl

Llo|lojoioiolo| 1 0 0O
U
F|elolojlo 1 1]|1]o o o0
|
Jlojojo o 1|1]|]o 10
| ®o|Zr oW oM | B0|F0O RO o
ok || <F| DR K OR|<F|<F R0K
o || = 20w
o TUIF I < A A X0 RO
U _Aﬁ 20 K} KY|KE[KE @ Ro
<kl | ok B RV RU| D DF AT X0
TR D HO | 0@
go &1L B0 W|KO| B xR0
Z0 | O | W~ < Er| < | X0 ol
NI RO| S M0 NO|~O| o0 HiKO
<< Eal i E =
m ||| R i fin
P 81 8J|oF s~ | B 818 Ok
&0| &1 Ho 51| &0 &1 Ho
Ho| Ho Ho| Ho: Ho
4| <t 4| <4
M| | = | -
4r | BB sl BB
<] |[Ho|Ho|do Hio | Hio
FuEuEd X0
Ho| Ho| Ho Ho| Ho
_mm mﬁﬁﬁ feY| wl feY|
= | ok % ot %
[ERE MO N Mo




or —
_| |2z |m
= <~ |70 70
Hld| |H or| | 20] 70 e
S i o] - o0l K| | &
0S| ar| S A_.EA_._:@JEWX‘.AEO
K “lE s = | XU
=| U | 2| Eiwloﬁlﬁ
=B =] === gol mo
= | o ! X | ™
| o< %QOA_.EMOHE Jr Ul
f|o§0m|uﬁo|_k|o“_|of.ro
ol | S || - NN A E
0| <r| S| & | om| K| | 0 & | S [oio| W
S| oy e = | | SE| |3 S | w
|| | T4 s | R0 S04 | S| | B
i Wl < 20 ofr % ofr | M| &2
<FEWH YR <R o] L N L <
N B B N B T R e Bl Il e
TINO| RO RO O | O | NO| RO RNOJ O | ©
ol o | ™| O o | | Y| R ) &) op
10| KO | g | KO| RO| KO| o | o | I | ~ | © | kil |
ool Ho| =< | Ho| Ho| Ho| <f| <l ioo| Ho| < | ol
ol 80| & | BO| 80| BO| ~ | ~ 80|~ | ur
"™ I J
8l = o &9
i z 5
Bl & & &

0
&l

oFl

gl

L2lojolo 1|jojo 1 00O
q
Hm._,wooo,,oooo
R0

Jlolojo ol |o O 1

0| B B @B B @ @
|0V Hmoimo| V| Hoimoi ok i ok

o I e i R S
S0 | KO | =) =] XT3
W || k|70 B0l k|70 B0 T =
Sl e et uﬁ g ol 1} Bz

IR 9] g g
|00 w0 =) el el = %o
<= <=

mo ||[RO|RO|®0 30| | O Mo B XD
z0 aauﬁmw.@,b%

M| |l o|nf|oc 1 ool
EA Y= << EL
|| | -

i RR =A< X TR s WE: YE E NE :¥
K S1| 31| 31 &0 | &1 ol

Ho| Ho| Ho Ho| Ho Ho
Al |
|| = |t

RoIN s XA IR (i R A B N

< | do) s o) H
il Rl <<l
Ho| Ho| Ho Ho| Ho

wmmﬁﬂﬁ 51 | & 31
LSRN - o
Xl M | X Mo




