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Introduction

Abstract

Purpose: This study was conducted to study the superiority of Korean spring
herbs by selecting eight spring herbs that are commonly consumed in Korea and
evaluating their biological activity. Methods: Antioxidant (total polyphenol content,
total flavonoid content, 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging
activity and 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical
scavenging activity) and enzyme activities (a-glucosidase inhibitory activity and
angiotensin converting enzyme (ACE) inhibitory activity) were measured using the
hot-water extract of the selected spring herbs. Results: In case of total polyphenol
content, the shepherd’s purse, daylily, and gomchwi took first, second, and third
place. In case of total flavonoid content, rape, shepherd’s purse and mugwort
took first, second, and third place, and in case of DPPH radical scavenging activity,
shepherd’s purse, daylily, and rape took first, second, and third place. In case of
ABTS radical scavenging activity, the shepherd’s purse, mugwort and rape took
first, second, and third place. In case of a-glucosidase inhibitory activity, mugwort,
gomchwi, and wild garlic were classified in the first, second, and third place. Lastly,
Korean angelica tree, rape, and wild garlic were classified in the first, second, and
third, in case of ACE inhibitory activity. Conclusion: From these results, among the
selected spring herbs, the shepherd’s purse and rape showed exceptional effects in
antioxidant activity, mugwort in antidiabetic activity, and Korean angelica tree sprout
in antihypertensive activity, respectively. Therefore, the present study is expected
to provide basic data for future development of foods using spring herbs to remedy
lifestyle-related diseases.

Keywords: Spring herbs, Lifestyle disease, Dietary lifestyle, Antioxidant activity,
Enzyme activity

ol 10% ol ko] F7kstrtar BustrhKOSIS, 2020). |t
I A Sy, TEY, AEEEE 22 Sy = ST

2 LEuke Covid—19 Hego2 Qlgh wthHe] Sto=
i d 22l Aol sk whet A8 sigo] FHskaL 9l
t}, Home meal replacement (HMR)AE, vgg4] & o|Axp= o}
£ e QARSI AL 91eH(Seo & Kim, 2021), 2%
ol AREA g, It 2 25 AAEY AT
7} o]ojAHA FRIE] 50| ALH R sk {lrh(Kwon,
2020). KOSIS (2020)= BMIZ} 25 o]AF41 gk=-¢lo] 20084 20%°1
Al 2020¢ 0= 3 = 18 E9¢1 30,7%2 FE3HAT oF 109 Ato]
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ZA|oA 27} AAe] EAZ AR L QoHYang & Lee, 2015).

=1 A g YT iR e, 714, Aot
Y Ggart FHet, s EFE g7l He e 59
phytochemical®] ThgF FfrElo] §lo} 49 o] B8 ==
3} 219 A 741 Yo &Rl SAAA AlA L3t &
& HRItHKim et al., 2018), ol WS FHA7|L, ZHE A
5P S Ay, 3t ol =2-& FrhLee, 2005: Kim et
al., 2012; Kim et al., 2018; Kim & Lee, 2021),
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AAF =7 AEE 9 E 2 (Martinez—Gonzdlez & Martin—
Calvo, 2013)E AHEH 57 $159] Astd A g et 74
I} 4TS Fol AHoke LEvete] Hed A o] talg:
FH(metabolic syndrome)®] YIS R 202 Yepdth &
3] 92| AxEL v f7)d3} 22 P EF3S 29
3P7] 41 UEs B o & AF BUERE kS =90 44l
o] &g Egtol 2152 ATk AsZIck(Choi, 2009; Choi,
2015).

SEvet B3 UE 7 33 Ligularia Fischer)s =313t
(Compositae) B35 & (Ligularia)®] ThaA 2 A1 E(Kim, 2016)2
H3¢] oAU g9} gho] Fof VrEoIU 4, Fobr 2 AdFst
el e, 8%, ), A, AE, 85 59 AR AHEE
SHBae et al., 2009), =3t v]EF A By, By, C, B—carotene}
niacin, A3 & thg TRk Yo B84 At g A
© 2 S HTHChoi et al., 2007; Chang et al., 2008),

Jo|(Capsella bursa—pastoris L.)= XA 8K Brassicaceae) Y
o|&(Caspella)®] FallaolE(Kim, 2016)2 A=xE 4183t okgo
2 AMgSH=H|(Choi et al., 2006), THE ARFo] B|ste] iz o]
ol £ vl A, ZHE, 2, BE, ofd, Aol SR ¢
Zre| ] AlEolth(Peterson, 1997), AYoFg o 2= AA|GERR)AL 8t
o] AzxE 2o] Y%, A4, dA@de] ARG, o)k, UL,
A, A9asHA|, A8A, A28 9 97 T} ABAZE o]
45 1HGoo, 2013).

e (Allium monanthum)e WK Liliaceae) 5(Allium)]| %
st thd A 222 (Kim, 2016)2 A AAE A8o2 ARG
tHChoi et al., 1992), DEoll= & TRk Qo] 53 FuE
U= gd(allin)o] v FRatct, ol AW Ao =HES A
Aste] 7t sl Bhet At Y5 glutathione 22 AZE=
A2HRIG fE BHRE & YA QthLee, 2018), E3H, A
3}, P, WY 75 Y, 5 B3, EF 7L 1 71e F
TAEZ IA|, FH A4 A 59 5%S 7 AR 4EA 9l
THChoi et al., 1992; Oh et al., 2014).

=2 (Aralia elata Seem)& thaA zE TSR I Araliaceae)
Z(Cha et al., 2009) FEUFEFEL UFH 9559 Me
I AP F2 HAHN YER Hu, YyrgAe} el 153
o7 kg oz »ogt} FEoE saponin, alkalloide, oleanolic

acid, sitosterol, triterpenoid glycoside, choline, ascorbic acid,

B—carotene, asparaginic acid S°| FX35}o](Lee, 2005; Cha et
al, 2009) BH<S &Y 337, I fUse E49 nitroamine
< JAIBH, A, AAY, B, HEE, 18U 2 g A
A= AAgE ] YthXu et al., 1997; Li & Lu, 2009), 3], v]el
Bio] @ol gfElo] glo] " Afelal, ¢3-E S Asf a1t
9 A} a7} QIcChung & Jung, 2003).

5 (Brassica rapa L.)Z A8t ak(Brassicaceae) W& &
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(Brassica)ll 3= Fallato] AA4(Kim, 2016)2 ALH =29
Sk Eoll ke viE TF 5 shute]th(Choi et al., 2015;
Seo et al,, 2015), Ha ohv|:Al, Aoldfd, Ze, FE 59
FEdwo] Gyt ujFo] nj3) 2vf 7irto] FHE Aoz A A
om E3] p—carotene®] 7%, 64 ol w2 FFE 7HAIL ok
(RDA, 2016). E3h, =E3F Y24 E49 glucosinolate?} 5
3 SfrElo] Yt (Hwang, 2010), HjFE B2 Axsk A
20 ZA3H= glucosinolate?] E3&E2 ¢l indole—3—carbinol,
sulforaphane, phenyl isothiocyanateS2] & dW S5 = R ES]
tHHwang & Lee, 2006; Clarke et al., 2008; Hayes et al., 2008).
£ (Artemisia Princeps pampanim)< =3 Compositae) %
& (Artemisia)®| ThaA 2EAEZ(Kim, 2016), BUE ol Y
Yl A9 ZE o) 7P W2 gy AEelw, A7) 9,
gz e, F axr Hojurk g3 AthChoi, 2015), E3L,
angiotensin A% &49] 282 AA|A TEYE 9 (Han et
al., 2009)staL, HE3t Felw o, o 7|5 3}, g4, AF 2
F 5ol B Ao 2 dHFHChoi, 2015: Han et al., 2009).

Y5 (Hemerocallis fulva L)<= W&taHLilliaceae) 958 &
(Hemerocallis)ol| &3t oJgajAto]&(Kim, 2016)2, F2 E3 9o
A A& oA 2o gA HEE AFsket 9 Brla, 2 4
L sl 2T g2l Aol Eoh(Ham, 2011), HEHI A,
C7} ©ol gREe] §lo] Iy E49 oA At wom, Az
ole ol 2, FEF A8, N8 Zgo] Sioh. E3 si= 2§
T FHoluA #HA8, g, g, B, AHES, APFIARE
2 HTHAhn, 2009). ZHx, 91, & 9] §7]4, adenine, arginine,
asparagine, choline, colchicine 52} oju|Atz TheF $H&-Eof gl
th(Ham, 2011).

83 (Brassica napus L.)= AA3 I Crueiferae) &9 &
(Brassica)oll £3F= 1-2 WA 22 AE2(Kim et al., 2015), 40%
o] A3t 25-30%2 TS A AlA st 5A] A=t
(Kim, 2016). oJd 93 At 3t £7]12 AXE @7F 9, &F
ot UEZ HAY =& Fo] H7|= gthGoo, 2013), gt X
22 £ A st 58 Xpdshe A8 2hgo] Qlth(Lee et al.,
2011), A1 A4 A&l 2H71-6 %Ak linoleic acidet £
H|7}-3 A"kl a—linolenic acid®] H]&©] 2:12 ZA5te] HY
g, 395 5o a7= 7M. JciMcDonald, 2004; Lee et al.,
2014).

ole} Zro] vt BEUER= T¢19 HAZ D= &8t
Nty o g AYBEE AFET A7 oR7A wij¢ B A%l
o}, w2 dFols Fliolld thad] HI Qe BUER 8%
< AAsta (@A 9 5484)S Hrtste] Levet B
V29| S-S Azgstas st
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Methods

1. &M=

2 Aol AR =l thae] 8% FUEREF, Wol. &
A, 75 56 & 2959 e 7T sete A (Garak-
dong, Seoul)olA & Fujsto] 2 thso] A & SH4E P70l
Agtell A 10 minZk A E43to] B 2718 AASIL A=
2 AMg3IAT

2. FEE NZ
=l o] 8% HUERE 4 AR 100 g9 10819 557
5 71 3 #5 Y4ES 2A3% 80T heating mantle (HM

250C, Sercrim Lab Tech, Seoul, Korea)ol|A] 2 h & AJ7l & 3%}
g 5}7HNo. 3, Whatman, Maidstone, England)g}o] £4-¢ A2 2
ARgtaTt

3. Mzjgd £3
1) Total polyphenol content

el thiH] 8% BUERY 94 & AEEY T EYuE
FFS F—C AJ2RS ARE3]= Singleton & Rossi (1965)2) BH-2 ¥
Falo] 24519 F=&5 350 pLol| 50% Folin—Ciocalteu (Sigma
Chemical Co., USA) AlF 70 uLE 713t} A-L0)A] 3 minZt A3
g ok, 2% (w/v) Na,CO, 89 350 uLE 718t 60 minZk 5t
271 Th& 750 nmoA] microplate reader (Infinite M200 Pro;
Tecan, Austria)}& ©|-83t9 FFEE S5t & E2lvls &%
< tannic acidg ©]-§8t] 2T BE FA 025 E T3

2) Total flavonoid content

el ohaH] 8FY BUERY g & NEEY & &R
-o|= FHFE Davis (1947)9] WS Wt S50t 25
100 pLe]l diethylene glycol 1,000 uLE #7138k thA] IN-NaOH
£ 10 uLE A7 ¥ 37ColA 1 h ¥REAIZ] ¥ 420 nmoflA
microplate reader (Infinite M200 Pro; Tecan)& |83} S4%
=2 J*?f}"*‘:} T ST 0l= FFLE querceting o8k 24
3 O 2 HE Lol

ot

= T
BE IA

3) DPPH radical scavenging activity

Tl thaH 8% BUERY €4 F& AEEY 1,
1—diphenyl—2—picrylhydrazyl (DPPH; Sigma—Aldrich) radical 4~
& WFste] o3t Zo] HAJSHSH, Al
& 100 puLof| 1.5%10™*M DPPH €4 100 pLE 7}eto] A-29] oral
oA 30 min7Zt A5k the 517 nmofA] microplate reader (Infinite
M200 Pro: Tecan)E ©l--sto] F8=E S5t

http://www.e-ajbc.org
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4) ABTS radical scavenging activity

=l thad] 8% BUERY B4 2 AREY 2.2 -azino-
bis—3—ethylbenzothiazoline—6—sulfonic acid (ABTS; Sigma—
Aldrich) radical4: . (1999)9) o2 Z7dst
et ABTS 7.4 mM3} potassium persulphate 2.6 mM& Z-2 H]
22 4o 515 52 o] WX|5ke] ABTS ool 22§ the
732 nmo|A = Fto] 0,70+£0,027} H=F 1 xPBSZ 3|43}
gch 4% ABTSEH 190 pLoll 25 A& 10 uLE 713k 10

minZt AA|8F thS 732 nmo)|A] microplate reader (Infinite M200
Pro: Tecan)E o|-&3lo] S4E=S S5

5) o—Glucosidase inhibitory activity

Q) o] 8% BUER9] g4 & AR Y a—glucosidase
Al B4 Li et al. (2005)9] & Wt Ssgct. W
< EE9Y ¥ Ful= 200 uLE $590tk ZH29] welle]l sample
50 uL¥} 100 mM phosphate buffer (pH 6,8) 90 uL-& @& the
a—glucosidase (10 mM phosphate buffer (pH 6,8)°]] %21 1 unit/
mL &%) 20 uLE Y3 37ColA 15 min S¢t preheating A7
t} 7122 AME 2.5 mM p—nitrophenyl c—D—glucopyranoside
(pNPG)= 100 mM phosphate buffer (pH 6.8)0ll = 40 uL.=
718l 37°CoA 25 minZt incubation A1Z] T 405 nmojlA]
microplate reader (Infinite M200 Pro; Tecan)Z o|-§3te] S4=S
7381 R 34| o= Ashad AEsieiTh
a—Glucosidase inhibitory activity (%)=[1—{(As—AsB)/(Ac—AcB)}]
X100
As: LA ARE BF H
AsB: AlZTH HIISHH *%%"—'194 =i
Ac: EARH HItet HIS8MO| EHE

AcB: SARIAZE 2.

6) Angiotensin convenrting enzyme (ACE) inhibitory activity
=l o] 8% FUERY g4 F& AR angiotensin
converting enzyme (ACE) A3}&4-& Cushman & Cheung (1971)
o WS vk Wygste] SAeRltt. 71?1 hippury—L-histidyl—
histidyl-L—leucine (HHL) (8.3 mM)2] A|zHH&
£ 300 mM g3 50 mM HCL buffer (pH 8,3)0ll & &3t &
ACE &4 50 uL, HHL 150 uLe} sample A|2 50 L2 E3ahgct
272 sample A& Al 54 50 uLE F7Iske] 37ColA 30
min ¥F8-A17] Thg, 1IN HCl 250 uLE d7}se] 8he-& FA| A H T}
o7]9] ethyl acetate 500 ULE 7}51o] 15 s IHFeE TR 3,000 rpm
oA 5 min AH E2E AA AN 200 uLE sk, S-S
120°CoIAl 30 min 7Fg8l] ARAZ] The 284 1 mLE 7181
S3A1A ELISA rmcroplabe reader (Infinite M200 Pro; Tecan)S
o5t 228 nmolA FFEE FHT thE T4 o|-&ste] A

sodium chloride
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& AEsIh
ACE inhibitory activity (%)=[1—{(As—AsB)/(Ac—AcB)}] X 100

As: §A0t N2E 25 FIIE HHSEH &

0

4, EAIXZ|

RE AFE SPSS statistics 24 (SPSS Institute, USA)E ©]-8-3}
o i REUAE ok SARAS XSG 242 ME
740 9432 one—way ANOVAE AAGE & {9 =22 5%2 A

A8} Duncan's multiple range test2 A AALS st

Results and Discussion

1. Total polyphenol &'2f
A FABAZA Y 7]50] & g2zl AEA = 27} AR

L

9] shel HlsA Edo| o Elo] 9o, AE f Hek
AL ZHAHE Aot 2, T E FASE A e o
Fat A8 7162 7L YokKim et al., 2000),
=] tha] 8% BUER9] % polyphenol & B3 A}
= Table 19]] AAJSE vRe} e}, Yo (CB—P: 101,71+1.07 mg TAE/
2)2] % polyphenol o] 7Fg w9kom, 1 thg o2 U3 (HFL:
71.47+1.15 mg TAE/g), &F(LF: 65.58+0.55 mg TAE/g), +5
(AS: 42,534+0.92 mg TAE/g), ¥=(BRL: 28.65+10,17 mg TAE/
g), 2(APP: 23.56+0.03 mg TAE/g), S-X(BNL: 16,99+0.04 mg
TAE/g), EeH(AM: 9,32+0,14 mg TAE/g)®] <02 =7 Lebiitt,
Lee et al, (2014)8] AyolA A, F5<, Yo, UEdY &
EodlE S 24T 29, A4FE, 55, ol uEHY «
o2 =A velgth £ dAtolde Yol 5 £2% £ o9
& o] BA Ueht Aolgt ZnE B ofFe Ak BEUE
o] FH A7), ARG T zpo] WREOE &5 5 g}, EF,
Riaz ef al, (2021)9] Aol =W 7| Agke] Yolof| Thi-d Tl
EAE F gz T 1.56% 10 mg GAE/go & Ueiton,
Salayova et al, (2021)9] @7l IZkaos e ARRE= oF

=
o

ot o

o9,

Table 1. Total polyphenol content of the eight Korean spring herbs

Samples”
LF

CB-P

AM

AS

BCL

APP

HFL

BNL

Total polyphenol contents (mg TAE®/g)
65.5810.55%"Y
101.71+1.07°
9.32+0.14'
42.53+0.92°
28.65+10.17¢
23.56+0.03°
71.47+1.15°
16.99+0.04'

YLF, Gomchwi (Ligularia fischeri); CB-P, Shepherd's purse (Capsella bursa-pastoris L.); AM, Wild garlic (Allium monanthum); AS, Korean
angelica tree (Aralia elata seem); BCL, Bomdong (Brassica competris L.); APP, Mugwort (Artemisia princeps pampanim); HFL, Day lily (Hemerocallis
fulva L); BNL, Rape (Brassica napus L.); *TAE, tannic acid equivalent; *MeanxSD (n=3); *Different superscripts are significantly (a-f) different by Duncan's

multiple range test at p<0.05.

Table 2. Total flavonoid content of the eight Korean spring herbs

Samples”
LF

CB-P

AM

AS

BCL

APP

HFL

BNL

Total flavonoid content (mg QE?/g)
115.78+3.78%*
229.47+3.29°

8.30+0.48¢
57.84+1.89°
52.48+4.16'
215.22+2.40°
2.39+0.63"
242.28+3.80°

YLF, Gomchwi (Ligularia fischeri); CB-P, Shepherd's purse (Capsella bursa-pastoris L.); AM, Wild garlic (Allium monanthum); AS, Korean
angelica tree (Aralia elata seem); BCL, Bomdong (Brassica competris L.); APP, Mugwort (Artemisia princeps pampanim); HFL, Day lily (Hemerocallis
fulva L.); BNL, Rape (Brassica napus L.); ? QE, quercetin acid equivalent; ?Mean+SD (n=3); *Different superscripts are significantly (a-h) different by

Duncan's multiple range test at p<0.05.
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4 539  EFlvls WS 24T 23 ol ¢ 0.46+
0.03 mg GAE/mLZ Yelth, Hong et al, (2007)9] A-tollAl oF
%] gl 5 Zelvls WS 24T 2 of% g FEEoA
213.83+24.58 ng/mg @2 e} 2 AN ARG KoM H&
F ke S AT 4 Qi

2. Total flavonoid &2

AEA NN FEEE Bt APE St eo|=E di(bis)
phenyl propane®] F2E 7HA|= HlEA JFES] FHOE, HE]
pet Eele =4 AlE9] Maoltk(Kim et al., 2012). et o]
T PAES atH o2 AAste] FitEso] $psitta &
A qlon, EFejvlaat st 2 gutolg A, FAF, Y Sl
a7k gle Aoz dHA YUrkPietta, 2000: Kim et al., 2020),

9] thaH| 8% BUERQ % flavonoid TS EA% Zx}
L Table 201 AX|3E vk} 2k SAH(BNL: 242,28+ 3.80 mg QE/
2)¢] % flavonoid F&Fo] 7 &9kom 1 thgo & Yol (CB-P:
929.47+3.29 mg QE/g), Z(APP: 215.22+2.40 mg QE/g), &3
(LF: 115,78£3,78 mg QE/g), F&(AS: 57.84+1.89 mg QE/g),
E5(BRL: 52,48+4.16 mg QE/g), Te(AM: 8.30£0.48 mg QE/
g), Y5 (HFL: 2.39+0.63 mg QE/9)%] <=2 EA| Yelgtt

Choi et al. (2004)8] @FolA o8 F7] HARPEE, a4,
A% ofehg F2E0] et ol Fekg vlus| £ A3t ARt
HH2o] 6,1 mg%, a4l 3.6 mg%, J1%1%o] 1,8 mg%d] o2
Lo Zalpo|t kS el T8k Hong et al, (2007)] &
T A3}, ok guljd F FEhE o]t kS B At of%
Hgs FEEOIA 74.70£4.04 pg/mgo 2 UeRt £ AdollA AMg-

T Sl M Be w2 Pilehs S I 4 ATk

3. DPPH radical A7S
8 radical> QA WellA AE EE= gl S Agsto] A
3= do7)7] 4ot DPPH radical 2452 E9HY3H &

StR0llM CrAH| = SUER| 4212y a7

9 715 7 protoniong AF3H FE F=ste A Wel
A sk Bt fafdt fEl71E Qs HEks st
(Kim et al., 2012), w2t B4 EZo] A Azj2hg 2 413t
2R wj 2o WAF3]= hydroxyl radical -2 superoxide radical 5-&
AASl= B S B7bete A EE AMGETHLee et al., 2011),

o) thaH] 8% BUER9] DPPH radical 2458 B43 4
Fh= Table 39 A|A|gH vRet et

Jo](CB-P: 86.80+0,94%)2] DPPH radical 24%°| 7} &=
om I theog YT (HFL: 85,39+0,29%), S3(BNL: 80,46
+1.81%), 2(APP: 78.74+2,09%), ZF(LF: 78.67+0.70%), &%
(BRL: 77.06+6.21%), FE(AS: 65.64+3.97%), EH(AM: 38.10
+1.11%)9] <02 F7 eyt

Nam et al, (2017)8] A+ A, F3¢] DPPH radical £759
ICsofke] 28.2+0.04 pg/mLE Uehgtth o] $72 KRR,
B3k 0172 ofekd 2229 DPPH radical £27%-< vlws)] &
23}, 3ol 24.4%, AL 19.0%, T2 1%1%0] 14.3%
© 2 JEPFTHChoi et al., 2004), T3, Salayova et al. (2021)2] 4
To Ed, Utaod g AREE ok8AE 5352 DPPH
radical 252 BASH 2}, Yol A 92,97£0,04%% 2 AT
Ao} SAVEH =2 radical 2A%-Z RYTh

4, ABTS radical 275

ABTS radical &#%2 potassium persulfate®} B+-235}o] YA
H ABTS 9] radicalo] F&& W9 g4kt E40f SJ3) A|A=
radical 559 MQl FEMo] FA L= AL o]-Got] e &
A 4= 9IthLee & Ryu, 2019).

oh=to] thAH] 8% BUHEF9] ABTS radical 4752 43 2
I Table 491 AAIRE vReL A,

Yol (CB—P: 93.38+0,11%)2] ABTS radical £74%°] 7F4 &=
gkom, 1 thgo@ 2(APP: 92.56+0.10%), FAH(BNL: 92,01+
1.27%), FF(LF: 88,15+1.43%), F5(AS: 76.91+0,16%), 5

Table 3. DPPH radical scavenging activity of the eight Korean spring herbs

Samples”
LF

CB-P

AM

AS

BCL

APP

HFL

BNL

DPPH radical scavenging activity (%)
78.67+0.70°%
86.80+0.94°
38.10+1.11°
65.64+3.97°
77.06+6.21°
78.74%2.09°
85.39+0.29%°
80.46+1.81%

YLF, Gomchwi (Ligularia fischeri); CB-P, Shepherd's purse (Capsella bursa-pastoris L.); AM, Wild garlic (Allium monanthum); AS, Korean
angelica tree (Aralia elata seem); BCL, Bomdong (Brassica competris L.); APP, Mugwort (Artemisia princeps pampanim); HFL, Day lily (Hemerocallis
fulva L.); BNL, Rape (Brassica napus L.); ?MeanzSD (n=3); ?Different superscripts are significantly (a-e) different by Duncan's multiple range test at

p<0.05.

http://www.e-ajbc.org

669



Biological Activity of Spring Herbs in Korea

(BRL: 55.46+13,51%), ¥5=2|(HFL: 41.30+2.35%), G(AM:
35.59+2,22%)2 <=0 & E7 el

Kurt et al, (2018)¢] A A1} Yo] F4 FEE2] ABTS radical
47% 10,2 66.14+0,74 ug/mLE VreRgth E3 Kang ef al,
(2017)¢] Aol AAfE] WL GEjet ook oleE 259
ABTS radical 7% &% 23, 27.61+1.19-96.50+0.02%= &
Ae] Aot fAlet Ankg Bt

5. a—Glucosidase X{5lf &

a—Glucosidases &%) EX3hs XY HalatzA 1 A3
Ale Se3tE] TEFo 29 4315 AAXA AAF 59 BF 2
T A A7 AL FrHMaki ef al,, 2007)., o= B4 &
Zo] a—glucosidaseol] FAA 2 AYsto] G BE AT =
A Aol A FAY 231 9 F4F AAANA B SAg T
EZ a3 e #HE JAI5] wiZolth(Yong et al., 2011), ut
2HA] a—glucosidase A3AlE B2 T AhE gt X 2A 7
ARg-=th(Baron, 1998).

9] thaH] 8% BUERY o—glucosidase A3l EdS A

ZA7}= Table 50 AAIZE vle} e,

£(APP: 36.31+1.56%)) a—glucosidase A3} B4o] 7 &
grom I thgoZ ZH(LF: 29.56+0,19%), B (AM: 9.53+
1.67%), Yol(CB—P: 9.10+0.06%), ¥52(HFL: 8.53+1,19%),
F5(AS: 8,31+1,40%), ¥%5(BRL: 8.30+0.12%), S+A(BNL:
7.52%0,79%)9] <22 = VEpsith

39 30% FAFEEY a—glucosidase A& &4 21}, 100
pg/mLe] EEo)A 44,40+ 1.51%2 JEPGTHMAFRA, 2017). &
g, Kim & Kim (2020)9] Aol W29, 7154 9l o 552
o—glucosidase A3 84 At FARFOZ ALREH acarbose?t
H% 2905 e 2 33 1E 4= ASIch Ahnet al,
(2015)9 A+ A3, 559 A FEE<] a—glucosidase A3 £4
< vl HH, 11 F tefieo] 23.71%2 TP 2 Y S B

.

el

6. Angiotensin converting enzyme (ACE) inhibitory activity
HYL 2HsN= 291 F 51149l renin—angiotensin system &

§fo] Zr23HH renino| A4 EHEo] B39 angiotensinogen

Table 4. ABTS radical scavenging activity of the eight Korean spring herbs

Samples”
LF

CB-P

AM

AS

BCL

APP

HFL

BNL

ABTS radical scavenging activity (%)
88.15+1.43%"
93.38+0.11°
35.59x2.22'
76.91+0.16°
55.46+13.51°
92.56+0.10°
41.30+2.35°
92.01+1.27°

YLF, Gomchwi (Ligularia fischeri); CB-P, Shepherd's purse (Capsella bursa-pastoris L.); AM, Wild garlic (Allium monanthum); AS, Korean
angelica tree (Aralia elata seem); BCL, Bomdong (Brassica competris L.); APP, Mugwort (Artemisia princeps pampanim); HFL, Day lily (Hemerocallis
fulva L.); BNL, Rape (Brassica napus L.); ?Mean+SD (n=3); ?Different superscripts are significantly (a-f) different by Duncan's multiple range test at
p<0.05.

Table 5. a-Glucosidase inhibitory activity of the eight Korean spring herbs

Samples” a-Glucosidase inhibitory activity (%)
LF 29.56+0.197"

CB-P 9.10+0.06°

AM 9.53+1.67°

AS 8.31+1.40°

BCL 8.30+0.12°

APP 36.31+1.56°

HFL 8.53+1.19°

BNL 7.52+0.79°

YLF, Gomchwi (Ligularia fischeri); CB-P, Shepherd's purse (Capsella bursa-pastoris L.); AM, Wild garlic (Allium monanthum); AS, Korean
angelica tree (Aralia elata seem); BCL, Bomdong (Brassica competris L.); APP, Mugwort (Artemisia princeps pampanim); HFL, Day lily (Hemerocallis
fulva L.); BNL, Rape (Brassica napus L.); ?MeanxSD (n=3); ?Different superscripts are significantly (a-c) different by Duncan's multiple range test at
p<0.05.
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o] angiotensin I & A&E (Yoo et al., 2021), angiotensin
converting enzyme (ACE)oll 2J8] angiotensin 12 AgkHch 1
2 el RN dEAHES EH|E X8t YEETL &
o] g o] kS A5AITItHang, 2006). ACE A3l ol =gt
ACEY] 285 Ao an Ao Eid FYAIA LHER| 9
s BiEE =S St FUE WETHCorvol et al,, 1995; Fujita et
al., 2000).

=] thiH] 8% HUFERY ACE As E4& BA% 2
Table 6°ﬂ A|X & ulet 2t

FE(AS: 85.25+0.46%)9] ACE A3l EAlo] 71 &9kew, 1

2o 2 SA(BNL: 68.56+0,98%), BN(AM: 61.48+2 30%), &
%(BRL: 37.19+3.52%), ¥o|(CB—P: 33.95+0.68%), &3|(LF:
33.15+1,60%), ¥32|(HFL: 29.93+1.55%), &(APP: 24,97+
1.96%)2] 22 =7 YElsitt,

Lee et al. (2016)9] A+ A AH @4
0.72-50,79+2.48%2] A& B o]= H A
At EAE G 5= Tk

=)
2

'ir‘éﬁ M 27,98+

He| Az} &

Conclusion

S UM = LRRE Foll FuES AFFe = vERla
F718a 22 QY] ERFE dstA AR gEol= st

2 Ao digh S At EE AFolqlth

olef & Atelde = thaH] 8% BUERFH, ¥
o, @i, 5, w5, & 938, FA)E AFste] A &4
(total polyphenol contents, total flavonoid contents, DPPH radical
scavenging activity, ABTS radical scavenging activity) ¥ &4 &
A(a—glucosidase inhibitory activity, ACE inhibitory activity)2 &
skt

ghol chan] 850 BB 3 Selsls 9 27 27}, ol

StR0llM CrAH| = SUER| 4212y a7

(101,71+1,07 mg TAE/g), ¥32](71.47+1.15 mg TAE/g), &
#(65.58+0.55 mg TAE/g), F5(42.53+0.92 mg TAE/g), E%
(28.65+10,17 mg TAE/g), 25(23.56+0,03 mg TAE/g), %-H(BNL)
(16.99 mg TAE/g), 2(9.3240.14 mg TAE/g)d] &2 &4 1}
Bttt & SetEeols §°F 24 A3 $A(242.28+3.80 mg
QE/g), ¥°](229.47+3.29 mg QE/g), £(215.224+2.40 mg QE/
g), &31(115,78+3.78 mg QE/g), F5(57.84£1.89 mg QE/g),
S(BRL: 52.48+4.16 mg QE/g), B#(8.30£0.48 mg QE/g), &=
2)(2.39£0.63 mg QE/g)2] <=2 & A YeRsith DPPH radical 4
A5=4 Ax, Yol(86.80+0.94%), ¥3(85.39+0.29%), &+
A(80.46+ 1.81%), 2(78,74+2.09%), B3(78.67+0,70%), &%
(77.06+6.21%), F5(65.64+3.97%), B(38.10+1,11%)2] &
o2 =7 Yelyith ABTS radical 27452 24 23}, Y0](93.38
+0,11%), 2(92.56+0.10%), F0(92.01+1,27%), 23 (88.15+
1.43%), T& (76.91+0.16%), B5(55.46+13.51%), ¥32(41.30
12.35%), E#(35.59£2,22%)9] =02 A UEhyt,

o—Glucosidase A3 &4 &4 23}, £(36.31+1.56%), =37
(29.56+0.19%), = (9.53+1.67%), Fo](CB—P: 9.10+0.06%),
U3e)(8,53+1,19%), F5(8.31+1.40%), E% (8.30+0.12%),
FA(7.52£0.79%)2] <02 A JEstth ACE A3 &4 &
A Axl =8(85.25+0.46%), 33 (68.56+0.98%), ZH(61.48+
2.30%), B5(37.19+3.52%), ¥°] (33.95+0.68%), 23 (33.15+
1.60%), Y32(29.93+1.55%), £:(24.97+1,96%)2] £ 2 &=
UrERTE

Zole|EY, Sl thAH]) 82 BEUE R S 3 4 §

IS 7 AT B3], Wolet fAlE FAksE &4 S,
a—glucosidase A3l E4Jo] $<3t 42 ot 7ol ACE A3l &
o] St F5-2 1Y WAl a7 vt

This work is part of the Hee—Jae Chung's M.S, thesis at the
Kyonggi University, Seoul, Korea,

Table 6. Angiotensin converting enzyme inhibitory activity of the eight Korean spring herbs

Samples”
LF

CB-P

AM

AS

BCL

APP

HFL

BNL

Angiotensin converting enzyme inhibitory activity (%)

33.15+1.60°"
33.95+0.68°
61.48+2.30°
85.25+0.46°
37.19+3.52°
24.97+1.96¢
29.93+1.55'
68.56+0.98"

LF, Gomchwi (Ligularia fischeri); CB-P, Shepherd's purse (Capsella bursa-pastoris L.); AM, Wild garlic (Allium monanthum); AS, Korean
angelica tree (Aralia elata seem); BCL, Bomdong (Brassica competris L.); APP, Mugwort (Artemisia princeps pampanim); HFL, Day lily (Hemerocallis
fulva L.); BNL, Rape (Brassica napus L.); ?Mean=SD (n=3);*Different superscripts are significantly (a-g) different by Duncan's multiple range test at

p<0.05.
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Biological Activity of Spring Herbs in Korea
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BE: AARBSEFEHEE BN/ \MEZSHFRHTGEEEYEERMARSEETEANMEE. FE mEE
FHRNFUKREHITUEREMESE (RIHEE. SEFSE. 1,1-°FE |-2-5EM (DPPH) BHEE
PRIEMEA 2,2'- B RE-I-3-ZE R HIEWIM-6-1EE (ABTS) BHEVEIREN) MEEEY (a-BEEEEBINEIENE
MIMEEK=RLLE (ACE) #IFLES) . HR NELSSTHIELERER, FR. BERMGomchwinFlE
— I =% MEERISEMS, WR. FRMIENIIE—. =. =% ; WEDPPHEREBRELEERE
™ TR BERERDIIE—. Z. =%, NEABTSHEABRENERETR, FR. XENHRIHE
— BIMB=(L -BEHEEFBIIFIEMHERER, X8, AK¥F. FRodE— =. =%. &G, ACEH
HEMERER, BEYAN. HRNFFRALNE - BNE=. Hit! NXELERRE, TEENES
FRFR, FRMHRDHERAMLFEE. LENTRERFEENSE S ANRSNEEE A ERAH LRI
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