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Abstract

We investigated the biological activities of extracts from the flowers of Angelica gigas Nakai. The 1Cs5y of
the DPPH radical scavenging activity was 3,535 and 105.0 pg/mL in the water and ethanol extracts, respectively,
whereas it was 12.7 pg/mL for ascorbic acid. The results showed that the total polyphenol content of the ethanol
extracts (48.43+0.18 mg/g) was higher than that of the water extracts (39.03+0.69 mg/g). The flavonoid content
of the ethanol extracts (67.02+4.38 mg/g) was higher than that of the water extracts (50.32+1.24 mg/g). The
ethanol extract showed a 34.45% lower a-glucosidase inhibition activity than that for acarbose. The ethanol
extract showed a 23.62% lower a-amylase inhibition activity compared with that for acarbose. The water extract
showed 16.76% lower pancreatic lipase inhibition activity. Anti-cancer and anti-inflammatory activity was also
lower. These results suggest that the flower of Angelica gigas Nakai may be useful as an anti-oxidative agent.

Key words: Angelica gigas Nakai, biological activities, anti—oxidative

ME

20009t E0iM MAIFCE HAE oUE 2 7]eAd4
Foll &k Aol FoiEAaL ofo whal A Aol gk
A7t e AYH 1 k). FHAAE ATste A4
g, 7135 5 ALE Q) Wstel el v 594 Do
Z7kstn glon, o2 Q13 theksl HHe AR AE

3 elopEEo] WAL ATRI). 154 24D B3
Y4 AE 22 el delA ojn fsol 4%
A 248 BE5T ovl, Holvt sbssta $Ago] Ae

AAES o189 A7V BWF o] FolA: k),

A A (Angelica gigas Nakai)+ P 2] 2] Angelica
& 2R, 7= 48, 717 1.0~15 m, =2 FAA
H3}71< 8~9¢ ol euetel T ejar dEoA &
Wk = ARESH7] S8 A E AL ATHE). F—FE WEA
5, ARAE, FAE, JAEAA, FHAE, =4 18t
Aol &d7F vk deA dom,
decursin, decursinol, umbelliferon, B-sitosterol
54 AEES Tt ATED).

Ao B3 dFEE streptozotocin

=3} nodakentin,
T B2

= mouse®l| A

*Corresponding author. E-mail: pyh0524@hotmail.com
Phone: 82-33-248-6534, Fax: 82-33-248-6555

3T Bl 50% ethanol FEE9] Fx/NX oo Het
AE(Q), T4kl 3 AF(9,10), nitric oxide A3 & }ol)
o A% AA ¥kl &3 AF(9), I3 ¥ methanol
FE= PAE T4 A a1, ATk ASHE ethyl
acetate FE N9 It FA £7(12), F37 ol EA13}
= pectind o] B F7) &0 g W Tl B AT
(13) S°] ®iixo] gt}

SjelA FYTIE A% B, 3 B, A4, 94 S
A AEE T or] Asy] de) W7t F2 48w okg

(3

o2 AgF D YA, FYH L FES of
AR ohet FRAR FOE B8 gtk £ I
M& °o Hejs hgsel AF, ooFE, Fu

Fsb B85 3 QLK) 1ot 3P
Pl 719 fE Q) B A



1080 43} 998 - A - s
RZ Y
NEIES
B Ay 2o 20109 FA=5d71&9

IS
5 A1ZPVTFDIOR,
g F AbgstAT AR &
28 AR B FES BT AIF 20

gl 1x} FF/ 200 mLE 7}t 60°Coll A 6A13F &<t
%5 35%7](8510R-DTH, Bransonic, Danbury, CT, USA)
o] g3l 28] FEFIACL FEEFLS AHANo. 2,
Whatman, Maidstone, England)”} Z# 1+ buchner fun-
nels FHAA FAES AAS § 2 AFsto] rotary
vacuum evaporator(N-2INS, EYELA, Tokyo, Japan)Z £+
3] T3t w50 €458 F AxEL 10 mL

S F7hste] &aiA7 #, w2

Ilshinbiobase, Yangju, Korea)
gole B oRe e

=
=

==
oI T

2 3o -20°Col ¥E L
FE2 BT AR 20 g9

A1 120 rpm] Z1&7] o] A

.

EFEAH16)

40, Sartorius, Gottingen,

Ag A 9 AzH Fo| T

Z 382 600°C 33} =2 oA

, A2 Kjel-

Tecator, FOSS, Hoganas,

%, 3sks B3 =4

F 2 SASAL, 2ALS A EFE4A ] Soxtec

(2050 SOXTEC, FOSS)E o] &3l S43t9om, 714
e SRS ol gatel Fsanh

DPPH radicalol] dl& &A% DPPH radical®l| tjg
EARH, ES)E, Fehnwols Fyon ZPyon,
Blois®] W 17S ©3 st SHEAT 24 vE2E2 24
3k A& 0.2 mLel 0.2 mM<e] DPPH €< 0.8 mLE 7}3F¢
B398 5 Ao 3083 wHE-A1Z1 & UV-visible spec-
trophotometer(DU 730, Beckman Coulter, Fullerton, CA,
USA)E ©o]&3t4 517 nmoll A FFEE SAAL, 7 Al
H5E 33 v AAste] Het itk DPPH radical 475
2 A8 &R A7t FHTE Alelo] FHE AolE
olgf o} o] MESE Vel e, DPPH radicals scav-
enging activity9] ko] 50%7} H+= A8 TEE ICHhit e
2 T4y zgAZE 71E9 48 A ascorbic
acid(Sigma, St. Louis, MO, USA)E A}-&3}e] vl w3}t

DPPH radicals scavenging activity (%)=

(- ARIATI Fhe
2Ah7e FRE

)% 100

- o]

) -4

S '713176]

o

= - rg A

Z Y= §F9 FA: F s FFY 53
H&4 & 29 phosphomolybdic acid®} ¥H£-3}o
Bl = ¥8lE ©]€3 Folin Denis WS 3834
ATHIB). HEHA 2 FE2F AEE 02 mLE AP &
I SHFF 1.8 mLE 718lY 2 mL=E < 0.2 mLe
Folin-Ciocalteu’s phenol reagent(Sigma)E 3 7}slo] 3&
7t el WA A 70°CoAlA =21 NaxCOs E3H-8-< 0.4
mLE 7}t E£3etal S/ 14 mLE 7k & A2
A 1A1ZF A3 & UV/VIS spectrophotometer® 725 nmol|
A FFEE =A% tannic acid® BFEFAS T8 A
3T

EFEY
% EgixolE FF

mLE #3te FHo ¥
003 mLE #H7}sted & &9
10% AICL 003 mLE #7}ste] st
3 % 1 M NaOH &5
A BREAIZ  F/RTE
UV/VIS spectrophotometer 510 nmol A

St ZFEEAL &5t ZEFAE 7l AT

SFATH19).

UM AKX 2t HY

HL3T1, HT-29 cell, DU-145 cell& 3= A XF 280
ZHE Eofvtol ujokslAA] Ao A& mdE Al
= 96 well plated]l 1x 10" cells/mL7} ¥ =2 100 pLA
F3+4 37°C CO; incubatoroll A 48417 vl &k} Th. vl A

A A% &, serum free B A] 90 pLE ¥ E=e¥E

&
=]

LA

T

ruting ©]

e

7_]|— o 1=
ZAS A1ZE 10 uLY EF3192. 1, 37°C CO; incubator
ol A 24A17F v FstATh & 7]9l 3-(4,5-dimethylthiazol-2-
vD)-2,5-diphenyltetrazoliumbromide(MTT) & 20 pL=
A7bete] A 2N A X3 o vl AT olw A4
H formazan 2732 DMSO9| oA ELISA reader® 570

nmol A FFE=E AR TH20)

WEL () =(1— FEE
et g2y AN

a-Glucosidase A3 £33 &4 24 s=EZ ZAIS A
F 200 pL, yeast baker 7199 a-glucosidase(Sigma) 200
pL, 0.2 M potassium phosphate buffer(pH 6.8) 1 mLE&
24-well plateo] 23 405 nmolA FFE=E 3R
(21,22). Ao 10%7F ¥kt & 5 mM p-nitrophenyl
a-D-glucopyranoside 200 pLE 7}&}e] 37°Cell A 20&7F Wk
A2 H, FLE FFANA FEEE SHHAL, FEEY
WSl RE ARG E ALtstdth 2T 2= acar-
boseE AHE3IH oM, AR} 2 FEE A F3e S5}
At

a-Amylase A& &3 SA: 1% agar} 1%9] 7184



FIA(Angelica gigas Nakai) 2 FE5E9 A48 &A 1081

AEE THF 59 8B F, 121°Coll A 1583 Ea3ho

0 mLA petri dishol] Fo] £H]2} platedl] 2t TEEE
Z A3 A& 16.8 L} porcine pancreas 7199 a—amylase
(Sigma) 13.2 pL(300 U/mL)E 4]¢] plateel]l &< disc paper
flell 24z BFsd . FAHE e Al gl SR5E ¥
37°Coll A 343t wi st o, L/KI(5 mM I in 3% KI) 4

£ 718k 1587 walAlZ] 3 WA o] =& clear zone
o] BIA &S A5 nrE Al g Ao Ade
< ARSI TH23). I ZTEE acarboseE AREEIH oW,
ANg9} 2o TR Axste 3T

el WA -wg T WA
CESEIEE )x100

(¢
a
Do

Ak &%) =(1—

sleh gy AH

Pancreatic lipase A3 &3 =3 Pancreatic lipase?)
ZA A= Kim 5249 Wil wgh 0.1 M NaCle] 2%
H 01 M N-tris-(hydroxymethyl)-methyl-2-amino-
ethanesulfonic acid(pH 7.0) 9 mL9l triolein 80 mg, gum
arabic 45 mg, taurochlolic acid 5 mg< #7}8}aL, soni-
cator(8510R-DTH, Bransonic)& 5% &<t *&3te] ¥H-&
718 A& 3] &A1 A AxSAY. AxE 72 8

o thal & 48 Y (pancreatic lipase, 1500 U/mL) 15 uL =
A FEES L 71AEY 180 LS EFst HE
7F 200 L7}t =5 WS-8 S A F3 —.J(pH 7.0), 37DC°ﬂ
2] 30%7F B AT A o B89 0.2 mLol ethanol/chloro-
form/heptane(v/v/v, 2:49:49) € 3 mL-& H7}3te] 10%
Bt B & 107 B AAEE FA(2000x g ETS
AAsI . 719 copper ¥4 (0.1 M triethanolamine
HCI 50 mL$} 277 mM cupric nitrate hydrate 50 mLE &3}
dle]l 5 N NaOH=Z pH 80202 ZA3F 5, 3} NaCl 100
mLE #H7bste] Ax) 1 mLE H7bete] 10% S 33
=, THA] 102 53 94 & ?3‘]'04(2000><g) FZ2 4 oleic
acid$} copper salt7} LF8H F7] w3 1 mLE FH3lo
0.05%6(w/v) bathocuprione € 1 mL& #7}ste] £33t5
o 2" g5 HF vkSdo] s 480 nmollA FHEE
ZA3te] &4 v 3 AAE oleic acid?] ¥& =3I
E2TFEZE orlistat(Sigma)E AHESHoH, A5 22
SERE Axstd SAsATH

FBS7} 3% DMEM medial A At vl g3}tk NO 4
A LS 243817] st AEE 24 well platedl] ZF wellF
2x10° cells& EF3F 3 37°C, 5% COy incubatoroll A 244]
ZF vjefslitt 28] final 358 1 mg/mLE 3 FFH
2 FE59 1 ug/mLY lipopolysaccharide(LPS) 20 pL&
A EZuj ek welloll H71sle] 37°C, 5% CO: incubator(311,
Thermo electron Co., Marietta, OH, USA)ol|A 2443t vl <
SEATH A5 Ui 2T 2= 1 pg/mL9 lipopolysac—
charide®tS 20 pL A 2]t Astd A 25 AT
i & 2l 100 uLE ¥ 4=3}aL & 7]l 2-naphthylamine
o] X¥% Griess solution(Fluka Chmie AG, Buchs,
Switzerland)S 7}t 2F2ol A 1587 vhA17 & 4
Sde] BAEE ELISA reader(ASYS UVM-340, Bio-
chrom Asys, Slazburg, Austria)Z AF&-38a] 517 nmeoll A
FEBEE SQstAth A2 /‘gi\}?& NO% sodium nitrate

2 Algste] gEaAe A48 = NO S st

THA=
SAXE|
Ay Ade BEgH xERAE Yetiden, SAA
#+= SPSS(statistical package for social sciences, version
12.0, SPSS Inc., Chicago IL, USA)E o]&
ANOVA #242 4 A3 & Duncan’s multiple range testZ
oS p<0.05 FEAM HSEAH

3le] one-way

FEAx A dnbE A Aib= Table 13} 2o 5
o] 84.4%, B3E 10.7% (A 2.2%), T4 3.0%,
A ().2°o To 2 Yehth e 32 A4

A = B@58E 634% (&4 F 11.9%), 29
4 19.0%, &3]+ 100%, T8 68%, 2AW 0.7% To 2

B DPPH radical &AZA,
% polyphenol 3 2 & flavonoid &S =43t el
A3}= Table 29} Z‘:]-T;]'. = Af 2y e Akl 9§ dA4
22} i’rﬂz—i EAZA PAsA = o8 s A BudS &A

o}lt

B0l &AM 2K e 58S 7HA 2 9tk DPPHE 513 nmol X &3 &S
Nitric oxide(NO) A% ZH: NO &2AZAHS 5&—3 Eol% B o) StER kst @49 S0 A8
AEZ oo Bopure ulo o] YAMNE AE (26). A A" FFAE FEI° %&E‘r AL
Raw264.7 AL E o]&3te SHAT(20). AEE 10%)-/] DPPH free radical2 50% A=t T3 Al59 §&%
Table 1. Proximate components from flowers of Angelica gigas Nakai (Unit: %)
Samples condition Calories (kcal) Moisture Crude ash Crude protein Crude fat Carbohydrate
Fresh 48 84.4+3.60 1.6%0.10 3.0+0.17 0.2+0.02 1074372 ( 2.2+0.17)"
Dried 288 6.8+0.30 10.0+1.00 19.0+1.00 0.7£0.10 63.4+0.20 (11.9+0.30)

D .
Parentheses was expressed as crude fiber content.
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Table 2. IC50 of DPPH radical scavenging, total polyphenol
and flavonoid contents in extracts from flowers of Angelica
gigas Nakai

I} IC:,OZ) Polyphenol Flavonoid
Samples (ng/mL) (mg/g) (mg/g)
WEAG 3,535 39.03+0.697  50.32+1.24
EEAG 105.0 48.43+0.18 67.02+4.38
Control 12.7 — —

YWEAG: water extract from the flower of Angelica gigas
Nakai, EEAG: ethanol extract from the flower of Angelica
gigas Nakai, Control: ascorbic acid.

?ICsp: The values indicate 50% decrease of DPPH radical.
YValues are mean+SD (n=3).
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Table 3. Growth inhibitory abilities from flowers of Angelica
gigas Nakai on 293, HL3T1, DU-145 and HT-29 cells

Cytotoxicity (%)

Sample1 )

HL3T1 DU-145 HOT-29 293
WEAG  6.71+390% NP 10.78+554 8.25+6.20
EEAG  6671+£750 69.43+1.16 42.42+462 42.51+1.37

DWEAG: water extract from the flower of Angelica gigas
Nakai, EEAG: ethanol extract from the flower of Angelica
gigas Nakai. Treatment concentration of samples: 1 mg/mL

Values are mean+SD (n=3).

“NI: not inhibited.
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Table 4. a-Amylase, a-glucosidase and pancreatic lipase in—
hibitory activity from flowers of Angelica gigas Nakai

Inhibitory activity (%)

1) A
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DWEAG: water extract from the flower of Angelica gigas
Nakai, EEAG: ethanol extract from the flower of Angelica
gigas Nakai. Treatment concentration of samples: 10 mg/mL.

NI not inhibited.

YWalues are mean+SD (n=3).

“Acarbose concentration: 10 mg/mL.

YOrlistat concentration: 1 pg/mL.
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Fig. 1. Inhibitory effects of extracts from flowers of Angelica
gigas Nakai on the production of nitric oxide in RAW 264.7
cell. Each value is expressed as mean+SE (n=3) of triplicate
determinations. Means with different letters are significantly dif—
ferent (p<0.05) by Duncan’s multiple range test. Sample concen-
tration: 10 mg/mL. Control: water, ethanol, LPS: lipopolysaccharide,
Sample+LPS: water, ethanol extract+ lipopolysaccharide.



1084 N R R S E

A ¥y z3e 23 coumarinAl FFE T decursin,
decursinol, 7-demethylsuberosine®] &% 2]£2& 2 NO
AAAE AT Bustg o, dF T4 A<l INOS,
IL-1B, COX-2 AR #dS JA3te g4 AA=Z &87)
SAol S Hastqith ¥k Park 5(10)& RAW 264.7
A A NO; (nitrite) §3Fo] Z7}3}A °‘L°} oz 2
o7} e, FH el methanol
4 J,}E:]/Ho] s e 740];1]._1_ _H;__J_z;]_odr,}

o W rr J‘Ll =
SO
o
of

M
r
t;o{r
_E
I lr
=)
)
SL
pa)
10

35 BY7F 23 2 RYdE zm '

2 Ma 5(34)°] Bugt gdF #H JEE°] Folle 7
EASFAY EAHA 27 e Ao Ardrh
o o]

- |

o] g3t &Aks) g-/ﬂ SFA . A ;gy,} iy g4 .
t :%}/H 6’]-Od g4 ga= .1117]-01.93\1:}- 6]-}\]-35]_ 4 7
s FIA £ EF dugg FEE W DPPH
radical scavengingS =743 A3 ICs kel 242+ 3,535,
105.0 pg/mLE Yelyton 7 & 2£9¢] ascorbic acide
127 pg/mLg YeEdY. F E89E 332 dEe FE25
(48.43+0.18 mg/g)°ol & FEE(39.03+0.69 mg/g)Et} =
KL, F EFHEREOE FHFE Jdge FEE(67.02+4.38
mg/g)Ol 2 FEE0032+1.24 mg/git =5< ¢ 5 A
Aot FFn FAE A8l a-glucosidase?} a—amylase A 3l
34 5‘15}?‘1 Z degE FEEJ A= acar-
2 24 A3 245 JERA

a-amylase &4 A 5H Sfiiﬂr-t— &t FZEE5 0] acarbose EH
H] 23.62%9] & &4 A3 a3E e It Pancreatic
lipased] tigk A3l S-S A A4 FdHA £ & 355
2 16.76%9] w2 A3 &4& e 39 2 49
g4 34 A% BF A0 gAY @ FFoldTh oY

B AFN M= FFA(Angelica gigas Nakai) 2 £¢
3}
A

=
=
H]

KN
=

@ A3 AP 2 FERE PN DY 54 2AZ
Fg7h540] 222 ¢ F AN
2Atel 2

o] =Fe FE
3 7l AL o
072045283)9] A Loz

A& A A A P3t AT EAF kL ZE o

pud

A A (FAHNE: RIMS 2009010F T
o2 o]FojFom o]d FAL=HUYT

ot

=
[

1. Son CY, Back IH, Song GY, Kang JS, Kwon KI. 2009.
Pharmacological effect of decursin and decursiaol angelate

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

E)
oy
o
lon
oy
of
Al

- Qrg A

from Angelica gigas Nakai. Yakhak Hoeji 53: 303-313.

. Choi HJ, Kang ]S, Choi YW, Jeong YK, Joo WH. 2008.

Inhibitory activity on the diabetes related enzymes of
Tetragonia tetragonioides. KSBB J 23. 419-424.

. Kwon SH, Yang HS, Kim JY, Park KW, Shon MY, Kang

KS, Shim KH, Seo KI. 2009. Biological activities of ethanol
extract from Corni fructus. J Korean Soc Food Sci Nutr
38: 287-291.

. Oh HS, Kim JH. 2006. Development of functional soy—based

stew sauce including hot water extract of Comus officinalis
S. et Z. Korean J Food Culture 21: 550-558.

. Heo JS, Cha JY, Kim HW, Ahn HY, Eom KE, Heo S]J, Cho

YS. 2010. Bioactive materials and biological activity in the
extracts of leaf, stem mixture and root from Angelia gigas
Nakai. J Life Scr 20: 750-759.

. Kim KM, Jung JY, Hwang SW, Kim M]J, Kang JS. 2009.

Isolation and purification of decursin and decursinol ange-
late in Angelica gigas Nakai. J Korean Soc Food Sci Nutr
38: 653-656.

. Ahn KS, Sim WS, Kim IH. 1995. Decursina cytotoxic agent

and protein kinase c activator from the root of Angelica
gigas. Planta Med 62: 7-9.

. Park M]J, Kang SJ, Kim A]J. 2009. Hypoglycemic effect of

Angelica gigas Nakai extract in streptozotocin—induced di-
abetic rats. Korean J Food Nutr 22: 246-251.

. Lee SG. 2008. Comparison of activity of Angelica gigas and

Angelica acutiloba from Kangwon. Korean J Ori Med
Physiol Pathol 22: 1158-1162.

Park KW, Choi SR, Hong HR, Kim JY, Shon MY, Seo KI
2007. Biological activities of methanol extract of Angelica
gigas Nakai. Korean J Food Preserv 14: 655-661.
Kang SA, Han JA, Jang KH, Chone R. 2004. DPPH radical
scavenger activity and antioxidant effects of Cham-Dang-
Gui (Angelica gigas). J Korean Soc Food Sci Nutr 33:
1112-1118.

Yun KW, Choi SK. 2004. Antimicrobial activity in 2
Angelica species extracts. Korean J Plant Res 17: 278-282.
Ahn KS, Sim WS, Kim HM, Han SB, Kim IH. 1996. Immu-—
nostimulating components from the root of Angelica gigas
Nakai. Kor J Pharmacogn 27: 254-261.

Choi MG, Bang JK, Chae YA. 2003. Comparison of volatile
compounds in plant parts of Angelica gigas Nakai and A.
acutiloba Kitagawa. Korean J Medicinal Crop Sci 11:
352-357.

Kawg JJ, Lee JG, Chang HH, Kim OC. 1998. Volatile flavor
compounds of the domestic angelica root (Angelica gigas
Nakai) extracts. / Korean Soc Tobacco Sci 20: 210-217.
AOAC. 1990. Ofiicial methods of analysis. 15th ed. Associa—
tion of Official Analytical Chemists, Washington, DC, USA.
p 8-35.

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

Gutfinger T. 1981. Polyphenols in olive oils. J Am Oil Chem
Soc 581 996-968.

Jia Z, Tang M, Wu J. 1999. The determination of flavonoid
content in mulberry and their scavenging effects on super-
oxide radicals. Food Chem 64: 555-559.

Wang Z, Cai SR, He YL, Zhan WH, Chen CQ, Cui J, Wu
WH, Wu H, Song W, Zhang CH, Peng JJ, Huang XH. 2009.
High expression of PRL-3 can promote growth of gastric
cancer and exhibits a poor prognostic impact on patients.
Ann Surg Oncol 16: 208-219.

Bai G, Wang D, Cao X, Xiao H, Geng P, Liu Q, Yang W.
2004. Screening a-glucosidase inhibitors in traditional Chi—
nese medicines. Acta Scientiarum Naturalium Universita—



22.

23.

24.

25.

26.

27.

28.

A A (Angelica gigas Nakai)

tis Nankaiensis 37: 98-102.

Watanabe ], Kawabata J, Kurihara H. 1997. Isolation and
identification of a-glucosidase inhibitors from Tochu-cha.
Biosci Biotechnol Biochem 61: 177-178.

Houghton PJ, Soumyanath A. 2006. a-Amylase inhibitory
activity of some Malaysian plants used to treat diabetes
with particular reference to Phyllanthus amarus. J Ethno—
pharmacol 107: 449-455.

Kim Y], Kim BH, Lee SY, Kim MS, Park CS, Rhee MS,
Lee KH, Kim DS. 2006. Screening of medicinal plants for
development of functional food ingredients with anti—
obesity. J Korean Soc Appl Biol Chem 49: 221-226.
Park YH, Lim SH, Ham HJ, Kim HY, Jeong HN, Kim KH,
Kim S. 2010. Isolation of anti-inflammatory active sub-—
stance B-sitosterol from seabuckthorn (Hippophae rham—
noides 1..) stem. J Korean Soc Food Sci Nutr 39: 980-985.
Oh WG, Jang IC, Jeon GI, Park RK, Park HR, Lee SC. 2008.
Antioxidative activity of extracts from Wisteria floribunda
flowers. J Korean Soc Food Sci Nutr 37: 677-683.
Shahidi F, Wanasundara PK. 1992. Phenolic antioxidant.
Crit Rev Food Sci Nutr 32: 67-103.

Yim D, Singh RP, Agarwal C, Lee S, Chi H, Agarwal R.
2005. A novel anticancer agent, decursin, induces G, arrest
and apoptosis in human prostate carcinoma cells. Cancer

29.

30.

3L

32.

33.

34.

= FE=9 A8

1085

Res 65! 1035-1044.

Kim M]J, Kwon YS, Yu CY. 2005. Anti-oxidative com-—
pounds in extracts of Eleutherococcus senticosus Max.
plantlets. Korean J Medicinal Crop Sci 13: 194-198.
Chang SK, Kim JH, Oh HS. 2008. The development of func-
tional cold buckwheat noodles using biological activities of
hot water extracts of Ligularia fischeri and Angelica gigas
Nakai. Korean J Food Culture 23: 479-488.

Lee JM, Park JH, Park HR, Park E. 2010. Antioxidant and
alpha—glucosidase inhibitory activity of Strychnos nux—
vomica extracts. J Korean Soc Food Sci Nutr 39: 1243~
1248.

Oh SH, Cha YS, Choi DS. 1999. Effects of Angelica gigas
Nakai diet on lipid metabolism, alcohol metabolism and liver
function of rat administered with chronic ethanol. / Korean
Soc Agric Chem Biotechnol 42 29-33.

Fenton M]J, Golenbock DT. 1998. LPS-binding proteins and
receptors. J Leuko Biol 64: 25-32.

Ma Y, Jung JY, Jung Y], Choi JH, Jeong WS, Song YS,
Kang JS, Bi K, Kim M]J. 2009. Anti-inflammatory activities
of coumarins isolated from Angelica gigas Nakai on
LPS-stimulated RAW 264.7 cells. J Food Sci Nutr 14:
179-187.

(2011 59 259 A< 20119 649 309 A49)



