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Abstract This study investigated the anti-inflammatory, trypsin activity, and
antioxidant effects of 11 kinds of plant extracts to discover materials for
developing optimal mixtures that improve inflammation and help digestion.
Ziziphus jujuba Mill. (Z]), Leonurus japonicus Houtt. (L)), Scutellaria baicalensis
(SB), Platycodon grandiflorum, and Aster scaber extracts had excellent anti-
inflammatory effects by reducing excessive nitric oxide (NO) and tumor necrosis
factor-e content in lipopolysaccharide (LPS)-stimulated RAW264.7 macrophages.
The malt MA), Pyrus pyrifolia Nakai (PP), Raphanus sativus L., Platycodon
grandiflorum extracts among the 11 kinds of plant extracts had high trypsin
activity. The antioxidant activity of the plant extracts was examined by the DPPH
radical scavenging activity, and the SB, PE, JU, and MA extracts had high
antioxidant activity. Therefore, PP, MA, 7], 1], and SB were selected to develop
optimal mixtures that improve inflammation and help digestion. The extract of
plant mixture containing PP, MA, ZJ, L], and SB in the ratio 1:1:2:1:2 (w/w)
significantly inhibited NO production than the extract of PP, MA, ZJ, 1], and SB,
respectively, in LPS-stimulated RAW 264.7 macrophages. The DPPH radical
scavenging activity of the mixture extract was significantly higher than the extract
of PP, MA, 7], and LJ, respectively.

Keywords anti-inflammatory, antioxidant effect, plant mixture, RAW 264.7 macrophages,

trypsin activity

1. ME

QoA A O] H“”OP“ AA(gastritis), 2T} oA FZo] A7]= A (gastroenteritis)
T AP|AEC] Aslof| o] f3ddtat AFHute] 4o dofuf=d] 0|9} Z2 -CHZL A2 A Al
A QA 5 g | o]Af AT AT} 4-5%= A37] A FoAE 7Y &5 Ago|tk(Bae
9} Seo, 2019). o]d A= THAISIE o] HHE FjJIEoA 15E F= 497 gt 1
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o] gt 2015; Kaplanski
5. 2003).
Lipopolysaccharide(LPS)+= 18 SAAAFY] Ax &
He Hote B4R 54 85 59 v dol= A
o7 AHA Slo] Alx 9 & HdoA dF =& Fdh
o] ARGttt LPSE HAAIZAA A Y AedgH =

o] &4& Bdl nitric oxide(NO) ¥ tumor necrosis
factor-e(TNF-g), interleukin(IL)-18, IL-6 5 934
7 24 g BHISHEE fsto] 952 A
(Lee®} Chung, 2021).

A= H2HA717] Aol o det FESA7E AFHEE L QL
oy AR FASAY 7| 582 a4l d5o] 7|1
A 1] dof| &40l A7l & Aol Hilk o]
UK Choi &, 2020). wetA Asp7] A S0l FaH&o] glo
HAl S 7N 2 A% E8E & F Qe AIE 7
71574 &4 "3 A7 8= ok

Y (Raphanus sativus L= AXI Ee ARt}
(Brassicaceae)oll &stal S-2uzolA AR FAHRE
AREE|DL Qlof ThF AB|EY Foll= of2] A EAE T
8317 9lo] A% E = Z2o] Y= AoF AFA Q1
(Cho &, 2009), ¥4, FAL A8 A& 5 ot A9Z
Aol Q= Aoz dHA AtkJung 5, 2004). Wi(Pyrus
prrifolia Nakai)@} AN Malus pumila var. dulcissima)
= FUEolA €4 Hes 4 F SR, B9k Al
&3} Ay ol EYuE ghEe] v EAsk=T
SHU= Bajo] @2 o] EAfct= Zo=E dHA U2
o, o] EAEL v} Alxte] 7get aHitst avkel #ed
AoZ I#A QItHKim &, 2015; Zhang &, 2003). %o}
(malty= HEE WoA A Td A= o|A& A %5k= A
HAE Adl(steeping) 0.8 49| $EE 12-40%% 45}
Al E5517] Y3t dAlo| 1L, F WA= HoKgermination)©|
o} I8 2 A A= dol = v AR a4 34, Agk
ol i £l 5 HAES HSIA 7]+ AX(kilning)olth
(Ogushi 5, 2002). Wol= WF0] FAg 2 AREE T Q]
31, Wok= AR 2yt 52 7HAAL Qe Al E FHA
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AckPark &, 2022). W(Ziziphus jujuba Mill.)= A,
<85, 9 5 AAE=RE 499 AEEI 913, alkaloid,
saponin, triterpenoid, polyphenol 5°] 7% o] glC
U%(Lee 2004) o]—/(]—_g]— %]-Ouﬂ%- =% q.O]:“]— /\ﬂﬂsﬂ—}\j _Q_.L]—
7F = Ae® 4¥A AHHong &, 2019). ©
(Leonurus japonicus Houtt.)= leonurine, leonuridine,
rutin = ]:]-0]:0} /KHF',]_QJ-A% E3E O] 01_]_ o]—/K]—q o]—OﬂZ
S &4o] &HA AHChoi 5, 2020). FHScutellaria
baicalensisy> EEI}o| &3} —rﬂb}ﬂ} Z ‘Xﬁ oA Aeh=
T;]-L:]/Rﬂ ZE_O]T;]- o}OkOE /\]—_Q. %}XJA] Z]-_Q. ‘63—01-21-
2 sl A, WMelzd V)% A= F3l So] HyEo]
AtHLee &, 2021; Shin &, 2015; Um &, 2017). =24
(Platycodon  grandiflorum) 232, ©Y(Codonopsis
lanceolata) ¥-2] 1811 AN (Adenophora triphylla) 5
g A8 9 org o R ogHo] o1 g, WY FA,
AT, T4 & O AHEES UEdls AR &
HA JHKim 5, 2023; Lee &, 2019). &F(Aster
scaben®d] o™ FHU=Eolzt skl BAstAL 7tE A
2ot =2 43 B R0 R ARG %th H*
S5 9 179 38 242 M FE5 AT 5
ooFst 877F Jci(Chung &, 2016; Kim &, 2022).
5ol ofsf thget AHEo] FEEI Qlof & A4

2xo Logz IS 7R AALAE o] ol a4

=
oxygen species(ROS)E AAAZ = = A S 7t
AL PYEAE GotH ok, THiE Adto] 53 E 4

& A E Polmgict

2.1. Mg ¥ F=E58 HZX
E Aof| AMESH A =Q F(Raphanus sativus L.), BY
(Pyrus pyrifolia Nakai), A Malus pumila var.
N&iziphus  jujuba Mill.), Z=THA|
(Platycodon grandiflorum) 2] 4 HE(Codonopsis
lanceolata) B2lE BFFH9A|(Gwangju-si, Korea)

PutEo| A FJotdal, F(Adenophora triphyila) B

dulcissima),
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219} ZAFH(Aster scabens FHE X (Hoengseong,
Korea) AIRolA  Pstlon, @WoKmaly), <HZ
(ZLeonurus japonicus Houtt) U 3F(Scutellaria
baicalensis)& BAAEE #9(Gunwi, Korean)o| A A4l
| AR AEFZ FYsto] ARG JRzE AGRE
ARGSHILTL, a2 s ARSI & H, AR, o,
T, By 181 ge A2 F diFe AE AAGH]
I, 2% ] AA glo] 50ToA Axstoth Az AR
24t & B AEs 599 208191 SF B 109
9] ofgteg 71t & 40T shaking incubator(JSS1-
100C, JSR, Seoul, Korea)ollA 24A17t F&319Lt. 55
2 Whatman filter paper No. 2(Whatman International
Ltd., Springfield Mill, Kent, UK)E Ar&slo] oju3t &
ZH¥F5=7|(Buchi Rotovapor R-205, Buchi Labortechnik
AG, Swiss, Switzerland)g AF&sto] & & A AsH
At 5= FZEHAZ7](Clean vac8, Hanil, Incheon,
Korea)2 524X g E82 -20C o EHAstHA ARES
Rt 7, i, Wop, AR, tiE, QEZ g, bR FY,
oy e, 2 #e 4 35 & 5229 584 92
Z¥Z- RSW, PPW, MAW, MPW, ZJW, LJW, SBW, PGW,
CLW, ATW 12|21 ASW=HL o, ot :2E9] &
AAx B2 7+ RSE, PPE, MAE, MPE, ZJE, LJE,
SBE, PGE, CLE, ATE 18|31 ASE=}a s}itt.

2.2. FXHe S /st 255 HE
v, wo}, tf5, qmx 9 g5 Az EU(PPP, MAP,
ZJP, LJP 12|31l SBP)E Table 13} 22 Hl&(w/w)2 &
ket $(Mixture 1-4) 47| W3} sLsHA =, o,
4 FAA%3% 2712 292 47 Mixl, Mix2,

Mix3, Mix42tal sttt

isl)

5

2.3 MEF B

Oh-A T A A Q] RAW 264.7 Al 2= = EZFS
3Y(Seoul, Korea)ol|A Euto} AFL3519 Tt RAW 264.7
NEZE 10% v12435t Sejold*(fetal bovine serum,
FBS; WelGene Co., Daegu, Korea) &9 @ 1% penicillin
T} streptomycin (PEST; WelGene Co.) &% i3t

https://www.ekosfop.or.kr

Table 1. The ratio of mixtures containing pear, malt, jujube,
Leonurus japonicus Houtt. and Scutellaria baicalensis

Mixtures Mixture ratio (w/w)

Mixture 1 PPP":MAP?:ZJP¥:LUPY:SBPY=1:1:1:1:1
Mixture 2 PPP:MAP:ZJP:LJP:SBP=2:1:2:1:1
Mixture 3 PPP:MAP:ZJP:LJP:SBP=1:1:2:1:2
Mixture 4 PPP:MAP:ZJP:LJP:SBP=1:1:2:0.5:0.5

YPPP, Pyrus pyrifolia Nakai powder.
IMAP, malt powder.

37JP, Ziziphus jujuba Mill. powder.
OLIP, Leonurus japonicus Houtt. powder.
SSBP, Scutellaria baicalensis powder.

Dulbecco’s Modified Eagle Medium(DMEM; WelGene
Co.) HiAE o]&sto] 37T, 5% CO7t 7=+ Y7
(BB 15, ThermoFisher Scientific, Waltham, MA,
USA)ellA] sttt

24 MESY ZF

HxE =24 dotR7] 98] 96-well plateo] RAW
264.7 AIEZZ 1x10* cells/well2 B35t 24A]7F Bot
AZE FZAZ & FBS7F E5A &2 serum-free
medium(SFM)2.2 A3t} 2417t o BiFstgict. RSW,
PPW, MAW, MPW, ZJW, LJW, SBW, PGW, CLW, ATW
2 ASWS 100, 250 2183 500 pg/mLe] 5= 24A|17F
B Aot Z2 Al=E 3AIRE ARt &, AlEE A
St HjR]= A|ASH & LPS(0.5 pg/mL: Sigma-Aldrich Co.,
St. Louis, Mo, USAJE EIgt & 18AKRt H HiYsIYh 5
mg/mL 3-(4,5-dimethylthiazol-2-y])-2,5-dipheylterazolium
bromide(MTT; Sigma-Aldrich Co.) &z} SEM A&
1:109] H[EE 42 WX & welld 100 L& 7Fsto] 4
A7 & BEEAIFH T MTTE S9A1A /439 formazan
S 9713 WA= 4AF| AASH TS dimethyl sulfoxide
(DMSO; Sigma-Aldrich Co.)E 100 LA #7}stal, 30
£ 5 &o)5t A|&5 DMSOE blank® 3} microplate
reader(AMR-100, Allsheng Co., Ltd., Hangzhou,
China)7|& AH&SHY 570 nmolA SF=E S735tAT
A BEE%R)S AR A FFEE 29 S35
2 o] 1008 F3t gholth

1001
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2.5, RAW 264.7 jAIMES NO M&Z 2 TNF-o M4
=5

NO % TNF-¢ BT 542 93] RAW 264.7 AZE
5% 10° cells/well2 24-well plateo] E3=5t0] 484|171 Hj
Fet & FBS7F FREA] GF2 SEM HiA| 2 wARE § 2417F
59 o HjFstAtt. RSW, PPW, MAW, MPW, ZJW,
JW, SBW, PGW, CLW, ATW ¥ ASW-& 100, 250 1]
3 500 pg/mL 3A1ZF A3 £ 0.5 pg/mL LPSE 184
Z7F Astiet. H, Wof, tiF, Q% 9 g A T
SoEe & FEEEY 54 AXEQ] Mix], Mix2, Mix3
183 Mix4 250 pg/mL 3A17F AEsE & 0.5 pug/mL
LPSE 18A1ZF A st3itt.

HiQF A5dS EEsto] 0.5 mLol 59 GriessA|9F
(1% sulfanilamide in 5% phosphoric acid®} 1% a-
naphtylamide in H;0) 0.5 mL& 21 &%oto] 9-& Aot
St 3 1087 A2of|A ®A] & UV-vis spectrophotometer
(Ultrospec 3000, Pharmacia Biotech, Cambridge,
UK)E ©ol-&sto] 540 nmollA FE=E S35t NOY
5T+ sodium nitrite(NaNO,, Sigma-Aldrich Co.)Z&
EE FAZ 25t NO TS AMEsiott

AEzufo¥el 2 TNF-¢ 5%+ enzyme-linked immunosorbent
assay(ELISA) kit(eBiosience, Inc., San Diego, CA,
USA)E AR&sto] AZSIAF AlAGE B o8 S5kt

26 EZIM 54 =X

EAl B4 S AFYFERMMAA A FoorEetT
7HolA TR A7 5AE 7154 B7F 7ol =(9] %
)Y A WS ARESto] S5HtHMinistry of
Food and Drug Safety, 2019). 10 mM sodium acetate
buffer(pH 7.5; Sigma-Aldrich Co.)Z 0.01% EHAI0]
2 4 Jx=E EfAI(Sigma-Aldrich Co.)2 9. 2
mg/mLe] RSW, PPW, MAW, MPW, ZJW, LJW, SBW,
PGW, CLW, ATW, ASW T+ RSE, PPE, MAE, MPE,
ZJE, LJE, SBE, PGE, CLE, ATE, ASE 0.185 mL%} 0.01%
EZA 0.015 mLE Edsto] 37Co0A 1087 A #2st3d
ot Azocasein(7]%; Sigma-Aldrich Co.)2 phosphate
buffer(pH 7.5; Sigma-Aldrich Co.)°ll =] 3% azocasein
2 =3, o]A9] 0.8 mLE FAF &) H7Isie] 37C

1002

oA 30&7t BFAl5k . 110 mM trichloroacetic acid
reagent(TCA; Sigma-Aldrich Co.) 1.0 mL& #7}slo]
932 FAGE & 2ol 1581 B3 2| cto] T
A& AAAT T 94EE(10,000 xg 20 min, 20C) ot
At AEHE 1.2 mLe 1 N NaOH 1.4 mLE E§3}0]
440 nmolA FFE=E SA5IU

2.7. DPPH 2iCjzZt 2H2Y &

5 v, ol AR, tfF QEZ S =24, 9, %
o 193 e & FE2E 191 oEE FE=, v, o
of, =, JuH % 4 7 THEY & FEE s
ot 7] Y3l 2,2-diphenyl-8-picrylhydrazyl (DPPH;
Sigma-Aldrich Co.) oz &A4 AL =Hs5Ich
100, 250, 500 2181 1,000 pg/mL &%9] 180 puL A=
9} 120 4L DPPH(1.5x 10 M) §91g & Stk ohg 4
2014 3087t ¥HAIZL £ 517 nmollA FFEE 5745
AUt DPPH HHZAaASAL thx+o gt Al M7
9] FFEE HlwsH [1 - KEY 3= =
Fx)] x 1000 st} %= UErA AT

2.8 &2/

2 Ay A3E2 HyH(mean)t EFHAK(standard
deviation, SD)E FAI5I9Y, AIE7 B4 Aol=
one-way ANOVAZ {94 ISt & Duncan’s
multiple range testg ©]-8-5to] AR HAsF 2™ p<0.05
FoA 749 R E ASSith Be A E42
SPSS(statistical package for the social science)
version 18.0 T2 1H(SPSS Inc., Chicago, IL, USA)=

olg3te] EABHoIt

3. 2t { uH

31. 11539 48 45 F=20/ HAME YZ=S0/ 0/F/= F3¢

5, 8, @op, Al ti%, QEZ P4, TEb], oY, &
o 221 FF B FEEY AZEA o5& Bl 9
3to] RAW 264.7 H&AZo RSW, PPW, MAW, MPW,
ZJW, LJW, SBW, PGW, CLW, ATW 1281 ASWE Z+z}
100, 250 1831 500 pg/mL AElsto] 24A|17F vigsE &

https://doi.org/10.11002/kjfp.2023.30.6.999
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MTT assayS 359 thHFig. 1). AlEE AEsA] &L
#jet 2 (Con)9] AE AEEL2 100%0]2, o] AT}
H W84S W 500 pg/mL ZJW A ALsta A&
£ 5997 #sp7t gt wEkA] ZJWE A Lekl Al
S2 500 pg/mL7HA] A=/l gl A2 E YET

500 pg/mL ZJW Ag2] N ZJE2&2 87.8%= T
Zt3h vlwste] fojd o ASHItHFig. 1). T9F &
IE ot 7] $5k 100, 250 I 500 pg/mL AlRE
3A1ZF AEgt & 0.5 pg/mL LPSE 18A17F A 2|st%d],
ojfi thRwyt Hluste] RE Aol AlE =L
o)A W3t giiti(data not shown).

weti] LPSE FE0] F=H RAW 264.7 tHAJA| 2o A
FEZ 5 Lory] 3t Alg HAE AR 34170
02 A&EHE Ao AR FEE 100, 250 181
500 pg/mLE 3ttt
3.2. 1159 A& 42 F=50/ NO &0 0/x/= F&t

LPSE ¥Zo| S=% RAW 264.7 tAAZo] T uf,
Mo, Al tfS, Auz, g4, ZebA], gy, iy 81

FH E FEEE0] NO B4 mlAl= 9 Fig. 29 2
o} LPSE 922 §5¥ RAW 264.7 tHAAZE NO9
Ay/do] AA3] F7F=E% oY, RSW, PPW, MAW, MPW,
ZJW, LJW, SBW, PGW, CLW, ATW 181 ASWS =%
H A3t & LPSE A3t RAW 264.7 A Zo) A=
LPS A2} v wste] NO gefo] FAeHA Zasteie).
E5], ZJW, IJW, SBW 121 ASW= &k 9&do=
NO AAAHFS TAAAIAL, 500 pg/mL PPW, ZJW, LJW,
SBW, PGW 12|31 ASW AHZollA NO A& 1.9,
0.6, 0.7, 0.7, 1.4 183 0.3 pg/mLE LPS HYZ(2.3
pg/mL)T} Hlisto] 1.28), 3.84Y, 3.38}, 3.3u}, 1.68] 1
21 7.749 fogog At

Aol A Aol dojubd T=FS] NO%F A543 Al E7}
olo] AEE NO= NO FAa 40| 93f L-arginineC.&
HE AgE T woukg, MRS, 43X, ol &
ohFet BESHAQ] I Tofol= AoE gEA glont,
G NO= AIZE 7|5 fA R2e 282 ofA|vt 3
g BHle Axs4S 927 4 SltHlowensteindt

Snyder, 1992; Nathand} Xie, 1994). LPS A=) 2]}

140
a a
120 a a a a a
%‘-; a @ 5 @ a a . o @ a a a a3 a8, aad?daaaaag;
£ 100
o
(3]
s 80
§
Z 60
E
1]
S 40
3
© 20
0
NI I TN TN IR I IR IR I S N I N A I N I A B IO I A IO I I I I I PN IO I TN TN IR
N e
E R E R RTITEEEVP VIV VR R RLLL T vy v Py

Concentration (ug/mL)

Fig. 1. The effect of water extracts of Raphanus sativus L. (RSW), Pyrus pyrifolia Nakai (PPW), malt (MAW), Malus pumila var.
duleissima (MPW), Ziziphus jujuba Mill. (ZJW), Leonurus japonicus Houtt. (LIW), Scutellaria baicalensis (SBW), Platycodon
grandiflorum (PGW), Codonopsis lanceolata (CLW), Adenaphora triphylla (ATW), and Aster scaber (ASW) on the cell viability of RAW
264.7 macrophages. The viability was measured by MTT assay. The RAW 264.7 cells were treated with the sample for 24 h. The
values are expressed as meantSD (n=3); means with different letters (a, b) on the bar are significantly different (p{0.05), as

determined by Duncan’s multiple range test. Con, control.
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LJW100->LPS
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SBW500->LPS
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Concentration (pg/mL)

Fig. 2. The effect of water extracts of Raphanus sativus L. (RSW), Pyrus pyrifolia Nakai (PPW), malt (MAW), Malus pumila var.
dulcissima (MPW), Ziziphus jujuba Mill. (ZJW), Leonurus japonicus Houtt. (LIW), Scutellaria baicalensis (SBW), Platycodon
grandiflorum (PGW), Codonopsis lanceolata (CLW), Adenophora triphylla (ATW), and Aster scaber (ASW) on the production of NO
in RAW 264.7 macrophages. The values are meanzSD (n=3); different letters (a-0) on the bar indicate significant differences
(p€0.05), as determined by Duncan’s multiple range test. Con, control.

izl
FSHES, AlELO] o], TF WA 5ol Hofst
SRS A" 22 £4404 NOZF 37HE iTk=
T Qti(MaCartney-Francis &5, 1993; Moncada &,

NO7}F A/ g=of #ae A=

-

x

B A9 23E Bof |, i, ARz, 5, T
a3 e B FEE2 LPSE ¥3°] 4&H RAW
264.7 dAA A IHEH] Eli= NOY S R9do=
A7 83 Y Zo] ERIEglen, 53] o
F QuEz P57 9 FH & FEE2 I 25 NOE
AotA AAlok= FAS BTE 7 $H FE2EE 95
At
3.3. 1159 A& A2 £220/ TNF-o ¥&0) 0/x/= F&t

LPSol 9Jgt thAA|E L] A2 TNF-¢ 22 934 A
O|E7}Q19] ¥MdS FL3HGuha®t Mackman, 2001;
Yun &, 2009). ©HEhA & AollAl= LPSE A8 RAW
264.7 Ao B ulj, ol Abd) tfS R E,
T, Y, A 181 ¥ & FE5 A7t TNF-«
Aol mA= YIRS GotEgtTh 1 A Fig. 3014 B
T+ HRQ} Zol, LPS A2l osf F71et TNF-e7t HE

1004

Ag AELoA foFoz FAsHAt. PPW, ZJW,
LJW, SBW, PGW, CLW, ATW 121 ASWo] T}Z =&
EHT o §9F0F TNF-o THE AAA 7T E3
ZJW, LJW 12|31 SBWo] TNF-¢ & 74 37} FHolyt
£, oA NO & 74 23t fARITE 500 pg/mlL
W, LW 12|31 SBW A&+ TNF-¢ T2 25 0.8
pg/mLE LPS @5 Ae](1.1 pg/mL)7} ¥lwsk] 27%
Aot chFig. 3).

HEe FEE9Y FIT Aol YotH LPSE &
¥ RAW 264.7 QIAAIEA] 100 pg/mL Held 228
A2lol| 28] TNF-o ggo] LPS TE X223} v s}o]
84.9% FASIATIY atYet], & AFolA AH ARE
S HEEHT TNF-¢ T d4E0] B tHKim¥t Kim,
2015). LPSZ A=E RAW 264.7 tA| Lo A AloFa}
2 TNF-¢ &% 1HAAA F9F5 237} okl 549
5, 2017). Kim 5(2018)2 T&tA € gg & &
ZE2 mitogen-activated protein kinase(MAPKs) Al
AE2E A WY do] 7]1&4E UEtyE TNF-«
2 NO9| BH|E Z7A7|E2 WS g3t 91, LPS
ols] TNF-e ¥ NO9| #¢ £H|E JAFo=H T
= Aok SFAHKim 5, 2018). 1 E&kA]

o] &

=11

fo
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TNF-a (ug/mL)

bcd bed

cde bed ode bed cde

® P PP PR LR LLRLELELELRE
I I I I I II I I IS IS
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Fig. 3. The effect of water extracts of Raphanus sativus L. (RSW), Pyrus pyrifolia Nakai (PPW), malt (MAW), Malus pumila var.
dulcissima (MPW), Ziziphus jujuba Mill. (ZJW), Leonurus japonicus Houtt. (LUIW), Scutellaria baicalensis (SBW), Platycodon
grandiflorum (PGW), Codonopsis lanceolata (CLW), Adenophora triphylla (ATW), and Aster scaber (ASW) on the production of TNF-a
in RAW 264.7 macrophages. The values are meanzSD (n=3); different letters (a-g) on the bar indicate significant differences
(p€0.05), as determined by Duncan’s multiple range test. Con, control.
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Fig. 4. The effect of water or ethanol extract of Raphanus sativus L. (RSW, RSE), Pyrus pyrifolia Nakai (PPW, PPE), malt (MAW,
MAE), Malus pumila var. dulcissima (MPW, MPE), Ziziphus jujuba Mill. (ZJW, ZJE), Leonurus japonicus Houtt. (LIW, LJE), Scutellaria
baicalensis (SBW, SBE), Platycodon grandiflorum (PGW, PGE), Codonopsis lanceolata (CLW, CLE), Adenophora triphylla (ATW, ATE),
and Aster scaber (ASW, ASE) on the trypsin activity. The values are meantSD (n=3); different letters (a—h) on the bar indicate
significant differences (p{0.05), as determined by Duncan’s multiple range test. Con, control.
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Fig. 5. The effect of water or ethanol extract of Raphanus sativus L. (RSW, RSE), Pyrus pyrifolia Nakai (PPW, PPE), malt (MAW,
MAE), Malus pumila var. dulcissima (MPW, MPE), Ziziphus jujuba Mill. (ZJW, ZJE), Leonurus japonicus Houtt. (LJW, LJE), Scutellaria
baicalensis (SBW, SBE), Platycodon grandiflorum (PGW, PGE), Codonopsis lanceolata (CLW, CLE), Adenophora triphylla (ATW, ATE),
and Aster scaber (ASW, ASE) on the DPPH radical scavenging activity. The values are meantSD (n=3); different letters (a-t) on
the bar indicate significant differences (p¢0.05), as determined by Duncan’s multiple range test.
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