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Comparison of Main Compounds and Physiological Activities of
Anthriscus sylvestris (L.) Hoffm. Roots and Aerial Parts Extracts

Sol Kim, Ha-Rim Kim, Sang-Jun Kim, and Seon-Young Kim*
Jeonju AgroBio-materials Institute, Jeonju, Jeollabuk-do 54810, Korea

Abstract — The number of people suffering from diabetes have been increased around the world. In this study, we investigated
the antidiabetic and antioxidant effects of Anthriscus sylvestris(L.) Hoffm and its main compounds. It was divided into root(R)
and aerial part(AP) for comparative analysis. Total polyphenol, total flavonoid content was higher in AP extract, but nodakenin
content was higher in R(1169.13 + 6.00 mg/g) extract. Antioxidant activity was also higher in AP extract. To compare anti-
diabetic efficacy, we analyzed the effects of R and AP extracts on a-glucosidase inhibition(AGI), dipeptidyl peptidase-4(DPP-
4) and protein tyrosine phosphatase(PTP)1B activity. R and AP extracts showed similar effects on AGI and DPP-4 activity in
a concentration dependent manner, and there was no effect on PTP1B activation. Glucose uptake(139.51 + 3.19%) in 3T3-L1
cells was more effective in the AP extract-treated group than the positive control, rosiglitazone, group. Both R and AP extracts
were effective in protecting against pancreatic beta cell damage caused by hyperglycemia. These results suggest that Anthriscus
sylvestris(L.) Hoffm. could be used as a candidate for diabetes treatment.
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22 AARA7)FWHOY! Holelo] W 2 A4
o7 RS &4 e AREES] F H2 2 9t §4
sl STk HaEd flom, ol oy 34, 373
A, AdsH T Bt dsAg o= Qlste] dAlse o
AF Zofoltt) G2 A 13 (type 1 diabetes) A 23
F5H (type 2 diabetes)OE TR oM, Al 19 T
e edd] ER7 FEste] dAskar, A 28 B
A& Aoz sl WAsh) IS X85k o
e thofeh HAg-S fste] Hde A &4 F
259 083 k& 7S A7YslaL Ut DS (Unthriscus
sylvestris (L.) Hoffm.y= v 2] 2 Apiaceae)oll S5k thd
A 2B AR I3, FF, 9B 5 2oix|dd) Bt
Az A= A8 0E ARGH L glom Aehiel Hel=
Fhgoll M okgow AMEEIR olib@E)OR A drt?
Azo] F2A4E-2 decursin, decursidin, nodakenin, coumarin,

umbelliferone, scopoletin, andelin, bergapten, isoimperatorin,
imperatorin 2 hydroxypeucedanins-0.& H v =|3ict? o]F

il

*W A2 ZHE-mail) : seon02@jami.re.kr
(Tel): +82-63—711-1053

77

decursin?} decursinok 3HAFSE, 7H-R-8F A, )R, &
P 5 FEAT AP Tt Ygol BaE Ak
T3} nodakenin?} coumarine alpha-glucosidase 2 dipeptidyl
peptidase-4 /-8 Zdsle] P 2 at e Aoe=
o) 22y 5] g g0 e A7 1)
HgE Aolng B At e 5] A Mo} X 5

F20] F9 AR AFE vlasta Pits} 3 g
= %7kt
Mz 2 Y

Al2f —Sodium phosphate(Na,PO,), 2,2-Diphenyl-1-
picrylhydrazyl(DPPH), L-ascorbic acid, 2,2’-azinobis-(3-
ethybenzthiazoline-6-sulphonic  acid(ABTS), trolox, o-glucosidase,
4-nitrophenyl-a-D-glucopyranoside(p-NPG), sodium hydroxide,
sodium carbonate, aluminium chloride hexahydroxide, gallic
acid, acarbose(A8980), dimethyl sulfoxide(DMSO), folin &
ciocaltew’s phenok> Sigma-Aldrich(St. Louis, MO, USA)=
FH 7Yste] AME-81%2.H, protein tyrosine phosphatase
(PTP-1B) assay kit= Enzo Life Sciences(Farmingdale, NY,



78

USA)ZHE T7Y3te] A8-3191.2.H, dipeptidyl peptidase-
4(DPP4) assay kit Abcam(Cambridge, California, USA)
EHE sl Aol ARkt Aol AHE 2E
Sl Aler2 SEAS ARl en 7]7]12= HPLC
Agilent 1200 series with DAD(Diode Array Detector), EYELA
(N-1000S-W, Tokyo, Japan), UV-Visible Spectrophotometer
(Multiskan ELISA, Thermo scientific Co. Ltd), 24 71%7]
(FDU-8606, OPERON Co. Ltd, korea)’} AH&-%21 T}, 28]
ARG AlFi= 2AR WALL(-80°Cl| Haksle] ARSI
S FEE MZE - 2 230 A8E AEe quiite s
AAE T FAA skl A ek ghe] st
HEE w7l ol A EE Atk 25 S8l A
JE(AP)o} A5 (R)E Yol £k TR 100 mesh
SHAA A Z71e] NES FEs HE 7 &
1081<2] 70% g5 H7kete] 1M &9 22
ST M7 259 75 F oAl S EES
-1000S-W, EYELA, Japan)Z & & A A3 5 54
st 72t FEEe A E42 918 100 mg/

o, 12
to

op

o

A
A

T

o
v rlo

N

7
7

—

[y
5N

TEE DMSOd =41 F -80°Col Bkl
E2uis & &Y -5 2l 9% 242 Eline
= HPst ST FE=3 F24Y 100 pel
folin & ciocalteu’s phenol reagent 50 pl¢} deionized water
500 pE £ F Aol A 5% <t incubation ¥ 2%
sodium carbonate &9 600 plE &E3H3k 5 37°Col|A 30~
60% 5<%F incubationd}] 765 nm ELISA(Multiskan, Thermo
scientific Co. Ltd) 2 328 A3 5L
gallic acid® ARSI, HFF4S 2831 GAE mg/g
(gallic acid equivalent)= %2 %7131t}

& EE0|E B2 - T Sk ol ohF 342
Elin'?¢] WS WEslo] Z4sin). 253 T2493
10% aluminium chloride aq.(w/v)S 50% H]&= &3+ &
AeoA 5 FF WAIZ] F 415 nm 9ol 4] ELISA
(Multiskan, Thermo scientific Co. Ltd)& AFE-3l] S4 =&
=430t B E2S quercetin® ARE-SII AL, EEFA
S AH83k] QE(gallic acid equivalent, GA/g)= T2 31
M=

&sHs 24 — DPPH(2,2-Diphenyl-1-picrylhydrazyl)ol
that 4 Fo) 52 Blois™2 WS HE st SA 3
DPPHol| tf st =4 Fof5-2 96-well plated] A5 20 wet
DPPH & 80 W& &g ate] haolA 3027+ A2 %
23k 3 517 nmol| A 34l 4] ELISA(Multiskan, Thermo
scientific)Z =35I th AR E 78] &8 a3t v
wste] Sz LAZAE vt o] Aljtsle] MEER
(%)E JERIRITE PN ZL O E= L-Ascorbic acidE A}
sa3lgich.

ml

f

o
rZ 0

Inhibition (%) = [1-AlEHe] FF=-FAIFH ] T3
789 F=] % 100

.

ABTS(2,2’-azinobis-(3-ethylbenzthiazoline-6-sulphonic
acid) ZHt]Z 2784 542 80 mM ABTS &4 30

Kor. J. Pharmacogn.

mM Potassium persulfates E9ate] HaollA 14]17F BES-
AZ % 734 nmoll A FFE ghol 0.8~0.9 el ABTS
solutionS AFE-3IITE AlE 9 10 ploll ABTS solution 90
uE E3tate] 37°CellA 308 B2 F WAL T 734 nme
oA UVEA]7] ELISA(Multiskan, Thermo scientific)=
FREE s A 32 FE2E e RO
£ Pz vwele] gz A5 WEE (%)= U
R FAANZFOZE troloxE AREEFSIT]

Inhibition (%) =[1-Al&H 2] FF=-FA N F4)
T ] §45%] % 100

S FE T2 4& & BM - ds Aot A
Fol F2 AFEAE2 nodakein, coumarin $#-S HPLC
(high performance liquid chromatograph, Agilent 1200 series,
USA)E ARg-sto] BlaL 481tk B4 2 4% 242 ¢
&l CapCell PAK MG 1I C18 A H (4.6 x 150 mm, 3 pum,
Shiseido Co., Ltd., Japan)2 AM3I5t) B8 B9 022
um PVDF membranes 53l o 43t3it}. o] &/d2 &
A(0.1% Q3 5890y} 8 BERIEUEZ)Z, 7 min-10%
B, 11 min-25% B, 13 min-25% B, 17 min-30% B, 19 min-
30% B, 21 min-33% B, 24 min-35% B, 30 min-42% B, 32
min45% B, 38 min-55% B, 41 min-55% B, 49 min-70% B,
50 min-10% B2] 792 DAD(diode array detector, Agilent,
USA) 254, 280, 330 nm Z-gol|A] AZe, A 2%
35°C, 5 044 ml/min, TYF 15 pl= it FFEE
Ae] A E o83l FEE A=t Al 3

Axe thest 2.

ZA| F=2] Tl pg/ml
AF A y=ax + b
(: peak HAY], x: ZAIFE, a: 71271, b: yEH)

Alpha-Glucosidase Xall 4 &8 - Alpha-glucosidase
Ahs-2 Z43517] 81e] Apostolidise] W ''e HEslo]
g APE Pt on A3l et vhg Sl A
9% 50 well 0.1 M Na,PO,(sodium phosphate Buffer, pH6.9)
100 pl, &2 alpha-glucosidase 0.5 unit/mlg &35}
37°CellA 1087 WESAIFTE. 108 & 3 mM p-nitrophenol-
a-D-glucopyranoside(pNPG) 50 piE ¥ 37°CollA 5% <t
7} WkgA17] tS- ELISA(Multiskan, Thermo scientific)s
AME-3Ee] 405 nmellA FREE A5 A& (%) Al
At o YU ERLSZ acarbose(l mg/ml, Sigma-
Aldrich Co., USA)E AME-3ISITE.

Inhibition rate(%) = [1-(AbS-AbB)/AbC] x 100
Abs: Absorbance of the sample

AbB: Absorbance of the blank

AbC: Absorbance of the control

DPP-4 X3 &4 &3 -DPP4 %Al &4 DPP-4
inhibitor screening assay kit(Abcam®)E AFg-at] 283151
S ™, 34 microplate readeSPECTRA MAX GEMINI EM,



Vol. 52, No. 2, 2021

Molecular Devices, USA)Z &3 =5 A3t

PTP1B XNai &4 &H -PTPIB A3l &/d> PTPIB
Tyrosine phosphatase drug discovery kit(Enzo)& A8t
=74 3192, ELSA(Multiskan Sky, Thermo-Scientific)Z
£24(620 nm)aF3Att.

DECE ost HE HEL ME ESE 24 - 2HHE
2Eg 2o W A el AlE & ARE A=) 9

&} lactate dehydrogenase(LDH) assayS ©]-8-5lo] =439
t}. 6 well plate®] RINmSF(ATCC, American Tissue Culture
Collection, USA) Al ZZ 5 x 10°/well 2 EF38l TG
(11.1 =& 30 mM)o] E3He vix|ol| A 48217 A wj ksl
th A AaHite} A FE2ES SEEE A & 5,

== o
48A7F FoF F7} vkttt RE AE-e F33 RPMI
1640 ¥iA| oA 30Tt PBSE A 3F & Al & ekl

i

S FZ3lo] Ao fE]¥ LDH H%E Quanti-LDH™
Cytotoxicity assay kit(BIOMAX, Seoul, Korea)E ©]-8-3}
490 nmellA =78kt

Glucose uptake — Glucose uptake= Thamilvaan'? %3 -<-
W slo] AH T} 3T3-L1(ATCC, USA) A/ WA A £
£ 10% NCS(Newborn Calf Serum, Gibco), 100 unit/ml2]
HUAH, 100 mg/mle] 2EZEnto]ilg /3 DMEM
oA 37°C, 5% CO,Z7o g wjdaldet. 312 94
MDI(Isobutylmethylxanthine 0.5 mM, dexamethasone 1 mM,
insulin 10 mg/ml)2} 10% FBS(Thermo Scientific)s &3t
DMEM HjA & ARg-ste] 29 7F v Fstsint. 29 +(D-2)
insulin 10 mg/ml ¥+& 713k DMEMOE wAlste] 29 5
7} v et ), D-SUAHE 10% FBSTHS £33 DMEM
Ui &= WA sted D-8o] = AF7HA] vttt Alae
3} ujA] wEk A wi FY SRR AEEiih 3 &
80 uM 2-NDBGE 2]t § 1A17+ W=x|3laL, PBSE A&
33T 0.2 M NaOHZ lysissle] 96 well plateol] &71 3,
3% microplate reader(SPECTRA MAX GEMINI EM,
Molecular Devices, USA)Z S3=5 =435t}

SAME| - 2E AL 33 v SAHsl] Wt + EF
AxZ Yot A4 4> ANOVA(One way
analysis of variance) ¥ Student’s t-tests ARSI p <

>

TEE

50
40+
30
20
10

TPC (mg GAE/g)

R AP

79

oF APe] T 782 77} 6.54, 13.74%= A7t A
el vlsl & Fgo] B9tk F EYvE TS 160
pg/mlol| A A &H-oF Z|FHol| A 242} 22.24 + 0.45, 54.69
+ 127 mg GAE/g ©1 3 (Fig. 1A), & Ze}R o= ghgke
z}z} 234 + 0.01, 27.38 + 0.01 mg QE/g= A=Atk
(Fig. 1B). X|3Htel vla] AgolA F Eevlesdt & &
ZH o= o] £ Aoz FIEr).

Mo X5t X[HF FeMEo| HPLC MEHIF - Hs
R|EREe} XA 8 X FAIE-S nodakenin?}t coumarin
S AT RFEYEH D5 A 2 RFH
chromatogram-2 Fig. 2014 A|A]stR Tt A& £ 43
nodakein A|&HFollA 39.82 + 0.46 mg/g, AdHolA 0.87
+0.07 mg/gQ R A7t AP vlef w2 TS T
3 107 3l¥A T, coumarine A FHE, R AR B
A AZEA FUTH(Table ). Jeong™e] Kol wp=m
3% 9 Wsld s = RS2 coumarin 718 Z7
T2 AEo] RS AFA|EkaL QAL ofate] Aol
A S 2 coumarin AlE AdEo] A& ZoE HyH vl
ATk WA, 2 AFolA HrhE MEE HPLC 229k
& A3} coumarin Aol EAEE ] ot Al AR
=

HS X|5tRet X|aF &S0 sHtst &Y - 135 A
SR} AP FEEL] Ftsl @43S vlaslr] 918 DPPH,
ABTS 2]z 27 84S 243190 DPPHS} ABTS 2F

KU S Ao s A
A=l ik FAtsls 7t de] 220]a 9t} DPPH 2}
Uz P ARI A ez EA] Hatd S WA =y 3
Absl B2 whEsHA WA 27 v o] =EEg 5
Ht}h ABTS Stz F& H54S = itst 583
HhgaPH FrgAl o= ghafo] Ft), DPPH 2Ho]zt AAEA]
& A th22Q ascorbic acid 2ol 93.10 + 0.60%%

N

g

r

30
251
20
151
10

TFC (mg QE/g)

R AP

Fig. 1. A. Total phenolic content(TPC) B. Total flavonoid content(TFC) in root and aerial part extract of Anthriscus sylvestris (L.)
Hoffim. Values are means+ SD of three independent experiments. ***p <0.001 vs. R. R, Anthriscus sylvestris(L.) Hoffm. root; AP,
Anthriscus sylvestris(L.) Hoffm. aerial part; GAE, gallic acid equivalent; QE, quercetin equivalent.
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Fig. 2. Comparative HPLC chromatograms on root and areial part extracts of Anthriscus sylvestris(L.) Hoftm. Indicated peaks presented
nodakenin (1) and coumarin (2) in the standard solution(upper panel), root extract(middle panel) and aerial part extract(low panel).

1. Nodakenin and 2. Coumarin.

Table I. HPLC quantitatiation of nodakenin and courmarin in
Anthriscus sylvestris(L.) Hoffm. root and aerial part extract

Nodakenin (mg/g)
R 39.82 + 0.46 ND

AP 0.87 +0.07 ND

R, Anthriscus sylvestris(L.) Hoffim. root; AR, Anthriscus sylvestris(L.)
Hoffim. aerial part, ND: none detected
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Fig. 3. Antioxidant effects of Anthriscus sylvestris(L.) Hoffm. root and aerial part extracts. A. DPPH radical scavenging activity at
500 pg/ml of R and AP extract. B. ABTS radical scavenging activity at a various concentration(pg/ml) of R and AP extract. Values
are shown as mean = SD of 3 replicates. “*p <0.001 vs. R. AC, ascorbic acid; T, Trolox; R, Anthriscus sylvestris(L.) Hoffim. root;

AP, Anthriscus sylvestris(L.) Hoffm. aerial part.
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Fig. 4. Effects of Anthriscus sylvestris(L.) Hoffm. root and
aerial part extracts on o-glucosidase inhibition, DPP4, and
PTP1B activity. A. a-Glucosidase inhibition, B. DPP4 activity,
C. PTP1B activity, PC: suramin 10 uM. Values are shown as
mean = SD of 3 replicates. “*p <0.001 vs. R. A, acarbose
500 pg/m; R, root of Anthriscus sylvestris(L.) Hoffim.; AP,
aerial parts of Anthriscus sylvestris(L.) Hoffm.
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Fig. 5. Cytotoxicity of Anthriscus sylvestris(L.) Hoffm. A. root and B. aerial part extracts in 3T3-L1. Values are shown as mean =+
SD of 3 replicates. “’p < 0.001 vs. C. C, control; R, root of Anthriscus sylvestris(L.) Hoffm.; AP, aerial parts of Anthriscus syl-
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Fig. 6. Effects of Anthriscus sylvestris(L.) Hoffm. root and
aerial part extracts on glucose uptake in 3T3-L1 cells. Data
are means + SD of 3 replicates. p <0.01 and ###p <0.001 wvs.
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Fig. 7. Effects of Anthriscus sylvestris(L.) Hoffm. root and
aerial part extracts on high glucose-induced RINmSF cells
damage. Data are means + SD of 3 replicates. *p < 0.001 vs. N,
###p < 0.001 vs. C. N, Normal; C, negative control; R, root of
Anthriscus sylvestris(L.) Hoffm.; AP, aerial parts of Anthriscus

sylvestris(L.) Hoffim.
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