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Abstract

This study investigated the antioxidative and anti-inflammatory activities of Peucedanum japonicum (PJ) grown in
outfield and the plant factory with artificial lights (BRW; Blue (B) + Red (R) + White (W) LED), BW (B+W LED),
Fluorescent (FL), BRFL (B + R LED + FL), and WFL (White LED + FL). It was found that the outfield PJ extract
had the highest antioxidant levels (DPPH, ABTS, polyphenol). Among the extracts of PJ grown in the plant factory,
the BW PJ extract showed the highest antioxidant activity. In xanthine oxidase inhibitory activity, the IC;, value of
the FL PJ extract was 0.75 pug/mL, which was superior to that of the outfield extract (2.35 pg/mL). BW and outfield
PJ extracts significantly increased SOD and CAT activities compared to the control without any PJ. The concentra-
tions of TNF-a and IL-6 significantly and dose dependently decreased in PJ treated groups. The results suggest that
the antioxidant and anti-inflammatory activities of the PJ grown in the plant factory are good as those of the outfield
PJ, and may be a great help in future research on functional activities for the plants grown in the plant factory with
artificial lights.
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Al| E7IRICE F/4d H9Rks 9 95 vheS fFedtt

AN G5 2 HE Y3 WA E23 &9 (Bae et al, 2018; Lee et al, 2018). 9= ®FS-o =2 o5
Mo e Edo gt o] HH-5- S Z(de Cassia da k3l 2~E ¥ 2 (oxidative stress)7} S E 2 2 HAMEZ 3
Silveira e S4 et al., 2013), 95 o] A&E 3¢ =34 2] 2k~ (reactive oxygen species, ROS) % nitric oxide

s F8t AP A e v E T of ol (NO) A3 = =Hdl(Jin et al, 2017), °]= AAHZN = &

wE 5 9l= 29lo] ®rhLee et al, 2016). AAE < 98 4 Q= Ao=Z ¥ tBogdan, 2015). J:@}
(macrophage)= 13 &4 Ald2] Alx ogtel] Ex)3sl= 2E s wd) dhk g xS S ¢ e
232 4# A lipopolysaccharide (LPS) 59 A2 & Z2HA8HE(0,), Stel=54 Y ZHO), HAkst 4
gstElo] AWe] d5 whgel #ofshs Fo AE F it (H,0)9 B ST ORE G E4S Fo 8 &
2 93 7|%5S sle Aog 4EA Ik B45E o) o] B8-S %3 Ek(Storz & Imlayt, 1999). o=}t
A ZAA BEEE AIETIRIQ] FFHARI A umor B4 AFAE AASIAY 24T £ e A ks £
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g 1T o] &S AETES R AukE AlA
WellA & - F5, 3 9 o|iksters 5o 33808 <
FO & Aojete] =& A AAIRle] Al = U,
FoF glo] PEAH o R AES AL F o] thekgh el
ZHe g e R ste AT7F AP UTh(Heo et al,

2010; Lee et al., 2015; Lee et al., 2016). &l EFFANA=
AF AR HES AME] S5t WdETiole s
(light-Emitting Diode, LED)Y ¥353 2 NM2& 7&
o] ¥#¥ ¥ ArkKozai & Niu, 2020). 4| &334 2
Ao Fast Fde] TR/ wet AdF 9 A AA

2 PAHEE, AFFS o8 HBFPL A4

d

(e
Moz Aolg 4 Yo} AAFL FY
2 AAe HlE)] A& o Fo] §o]sttH(Cha et al, 2014;
Lee et al, 2015). Q1335 o] &3 A = 2=
Aujetd S a9How xdeE Ao
715 ske} Aaglo] ©uA g AateFe] x|y 2419
H&] Z71sta o] U3 ZES sk 5= 3l
77t = A Aulol] &3l A 2F o 7 FEak
3 Slth(Lee et al., 2015).

AE = A7eHER B2 T UE(Peucedanum
Jjaponicum)Z g o A S B, B, A 5
AA =X} 3}9-2~ Al E AYAHE| L A TH(Lee et al., 2015;
Choi & Cho, 2018). 3 UES oAU} 715 2H) &=
= UEZ 2850, dulcle] vi digea] A7et 5 A
g5 e AREAA M2 A8 FER Fdsia
ATHJung et al., 2014). T3+ ¥aojlA Thgre] o] A
sl OhdAl FeAE 7 SfUE 78, A% 2 Al
Zoll gk A5 ooz ARGHATHLee et al., 2015).
FUEd B3 APAT2E HFUE FE2E0] daEA)
3AHe 7 A4 Wl vA= ¥9&F (Jeon & Kim,
2016), 21 =37 AufA]25lel] wE WFuES] AL, vE
9l Co} oprst e W Rk w1 X= P (Lee et al.,
2015), WZUES] F8A17100] e T 7% ¥
A (Jung at al., 2014) 5°] Utk SHAIRE AAFE o&
she =4 Aulel 1538 AEFG AlZ=HolA At
WEUE e 7154 A77F B bl gl Aol
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2 d7M= LEDE o392 AMgshe He
et FHE T HAeed AlzgdM A BE e

7158 et JF3Y =2 = LED (Sunglae,
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Co. Ltd., Sungnam, Korea)®} @35S TEHO=Z 3}
A By A(W) E3F LED (E3H1& 1:1), FAB)+A 4
R+MA (W) &3 LED (E3H& 1:2:1), ¥4 (FL, 24W,
Phillips, Germany), g (B)+% 4 (R) LED+%34%(FL), ™
(W) LED+335(FL) (P& 1:D)e=E 7l9] F3AL
75 ARsAn. 334 Aojo ARge FA B A
LED HtHuhgL 450 nme} 660 nmA o™, WA LED2]
At BB FAF S 2t Al LEDE A sk
th BE FRARFAAN B Es Al JRA] 272 R 150
pmol/m’sE Aloj&tint. WFUE AW 2= FE7t
22+1°C B 60+5%= Alo]d A A =Holl A wHe 2] 2wl
WS AP EEAL Yamazaki Wi F S o] &-sho] Al sttt
T3 22 Aot e o g5 H3v= ZEyt
oA =2 Ay WFUHES AHESHAT
SHELIE FE=2 M=

B Age] AMgE AEE AxR A ARl & 23
(FM909T, Hanil, Wonju, Korea)3t: 108]<=2] 50% &
TS FIlet A2l 24x7F <k 23] Wb FE6)
At FEo] EY AEE AYEZF7](Tokyo Rikakikai
Co., Ltd., Tokyo, Japan)E A}-&3lted &5 §, #471%
(IlshinBio-Base, Dongducheon, Korea)dle] & e ZA]
2 A ARgETh 7 EUE AR A 2ES T
HedAstd A EFALF 2 THNAS-2021-
PJ1~6).

DPPH 2lC|2t A= T}

1,1-Diphenyl-2-picrylhydrazyl (DPPH) 2}t]Z 27
£ Brand-Williams et al. (1995)2] WHS 283}
sttt 7t AlEet EFEFS FEEE plated] 5% &
DPPH (Sigma-Aldrich Co., St. Louis, MO, USA)S 95.5%
gk ol &3f|sle] A2 mixtured}t AlEE EFSIL A
29] Ao A 307 WSkt § 8 =% microplate
reader (Molecular Devices, San Jose, CA, USA)E ©]-&-3}
o] 517 nmellA| 53 35t, &2 DPPH (%) @3 =
E9] DPPH #& 50% #AaA71E IC,, (50% Inhibitory
concentration) #to. 2 X &3t}

AN et
o2 oX

£

ABTS ZIL|Z 27s 87t

2,2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) oz &4 &AL Re et al. (1999)9] WS
$835l] =439t 7.4 mM ABTS (Sigma-Aldrich Co.,
St. Louis, MO, USA)®} 2.6mM potassium persulfate
(Sigma-Aldrich Co., St. Louis, MO, USA)E 1:1 H| &=
st A2l g Thel| 24A17F BASEITH ABTS
mixture= 732 nmolA FFE zko] 0.70+0.020] FHEF
FHT(H 7.4)=2 A5t ARttt Al =g ABTSS
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AEE 1:1 (100 pg:100 pg) ¥l&o] HE==3sle] Eg 3t
T A2 1087 A7 th& microplate reader
(Molecular Devices, San Jose, CA, USA)E ©]83} 760
oA FFEE F43, FEE ABTS (%) @&
=529 ABTS #< 50% #2A17]E IC,, (50% Inhibitory
concentration) Zt2. 2 X H3I )

M
24

Z Zg¥= =2 Folin-Denis (1912) WH S -85}
SAs AT HeUE FEES 7 TEEE 3% T A
£} Folin-Denis’ reagent (Sigma-Aldrich Co., St. Louis,
MO, USA)E £85te] 3% &<t Ao AT 10%
Na,CO, (Samchun, Korea) €918 &3ste] haor 24]
7F WHSA1F] AL, 725 nmolA] microplate reader (Molecular
Devices, San Jose, CA, USA)E ©]&3l SFE=E =4
3tk 3T 4 Galic acid (Sigma-Aldrich Co., St. Louis,
MO, USA)E AHg-3te] 8% ABAS ot W

=29 & EPuE F¥e etk

Il
I
0
A

EUE F

Xanthine oxidase Xs{f & L7}

WEUE FEE9 0.1 M potassium phosphate buffer
(pH 7.5) 0.6 mL& %1 xanthine 2 mM< =<1 7129 0.2
mLE 7189tk 2 & xanthine oxidase (0.2 U/mL) 0.1
mLE 7Fate] 37°CollA 10 <t ¥H8-A17]1AL 1 N HCI
I mLE 7}3led db&-8 AHAAIZ ¥, microplate reader
(Molecular Devices, San Jose, CA, USA)E ©]&3}% 570
oA FFEE SASIATE BFUE FEd g
xanthine oxidase A3l 4 FFE TFAES NEE(%)

= Yehf it

Hlﬁ HHRE

Aol AREE rRS M ESF RAW 26478 §F
%H]i—zr%ﬁﬁ (Korea Cell Line Bank, Seoul, Korea)ol|A
A3ty ALE3FAT. RAW 2647 A= Dulbecco’s
modified Eagle’s medium (DMEM, GIBCO BRL, Grand
Island, NY)oll 10% fetal bovine serum (FBS) % 100
units/mL penicillin®} 100 ug/mL streptomycing 3 7}3k
A3 v Fel-S ARESle] 37°C, 5% CO, 7oA wj s}
Atk

NER SR

RAW 264.7 HMEE 96 well plates] 1x10° cells/iwell =
WAL 24417 B S &, AR UE FEES TR
W(62.5, 125, 250 pg/mL)2 A7F}T 24A17F 9 37°C,
5% CO, incubatoroll A ¥ F3IATE FEE9] AlE HdA
2 54 f%FE= MTS (Promega Corporation, Fitchburg,
WI, USA) A1¢F 10%E H7tstar 9S xpgate] 37°Ce 2

A1ZF 9E-gA1Z1 3 490 nmoll 4] microplate reader (Molecular

Devices, San Jose, CA, USA)E ©] &3l SFLE =4
alal, FEES APsA &2 iz HlaLste] Brtst
Atk

Nitric oxide A4 H7t

RAW 264.7 A Zol|X A== NO2| %2 Green et al.
(1982)¢] WHel we} S48t RAW 264.7 Al EE 96
well plated]l 1x10° cells/well®] FE=Z B3 3 2447
&<t 37°C, 5% CO, incubatorol| Al ] YalA ) 24817 &
WA & A AL LPS (2 pg/ml) s=2 A2]d HHX] o W
FUE FEES FEHE(625, 125, 250 ug/mLE YL 24
AZE Bt mgstth A28 96 well platedl] griess
reagent 100 pLo} ¥iFE Al X wjF A5 100 uLg 713k
o g2oA 158 &<t WESAI 71 microplate reader
(Molecular Devices, San Jose, CA, USA)E ©]83} 540
nmoA FBE=E S48k

Superoxide dismutase 8T =%
Superoxide dismutase (SOD) /2 superoxide dis-
mutase colorimetric activity kit (Invitrogen Corporation,

Carlsbad, CA, USA)E o]&3lo] A3t ta]Al ol A
BEUE FE2E SOD F4EE Hrtshr] 918 RAW
264.7 AEE 24 wellol] 1x10* cells/well2 EF3}aL 244
7F s & EFUE FEES FEEE AYsiith
24X 7F wl —J 5 4FNE 3]st AAE2(1,500 rmp,
10 min, 4°C)8t3L SOD A% ZA o] ALg& gt A8
£l 10 uLol substrate-®] 50 uLe} xanthine oxidase-& <}
25 uLE 7}8ke] Ao)A 2087F ¥H3A17]1 F microplate
reader (Molecular Devices, San Jose, CA, USA)E ©]-&-3}
o] 450 nmollAN FR=E =

dismutase standardE AF&-3te] 3%

AT

J 3 Ti]- EFE4 superoxide
AFAE Fata A

Catalase 8= &8

Catalase (CAT) €732 catalase colorimetric activity kit
(Invitrogen Corporation, Carlsbad, CA, USA)E ©] &3}
SA s A A Lol A e %%94 CAT &%=
£ W7lst7] 918 RAW 2647 A EE 24 wellell 1x10*
cells/well2 ¥-F3}2L 2447k vl gst Hc}%—ﬂr% =
< FEHEE ATt 24417k Hﬂok T AEAE
she 44 E2)(1,500 rppm, 10 min, 4°C)3}3L CAT A4
=4 ARESIAUTE AR &9 25 ulol hydrogen perox1de
reagent 25 uL 7Fsle] Aol 3087F W17, 77t
25 uL2] substrate2} HRP (Horserasdish peroxidase concen-
trate + Assay buffer) &8-S &33te] 1587 WHEAIZ &

ol microplate reader (Molecular Devices, San Jose, CA,
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USA)E °l8-3t4 560 nmolA §8%=8 Sttt X%
=32 catalase standardS AFE-3le] ¥5F AHEHAS 13512

ettt

Cytokines 2H|s &4
A M EAAN HFUE FEEC] F9T 24 F7tet
93] RAW 264.7 AlEZE 24 wello] 1x10* cells/well
S}l 24A17F W %ket & LPS 2 pg/mLe} HEu
ES FHE A ste] vttt 2447wl
AEAE A3 1,500 rpmell A 10% 5<F ¥
2 5lal Abe] E7FRD ohaF EA ol AFE-stith TNF-a
¢} interleukin  (IL)-69] 32 Z}2He]  enzyme-linked
immunosorbent assay (ELISA) kits (Abcam, London, UK)
£ ARgate] th& o] SA st 7} A 7F F2HE o]
A= 96 well plateol] & AME 50 pLI} antibody
cocktail 50 pLE B 1AIZF 5 A=2oA §HgA17] 4L,
wash buffer AF8-3led 33] A& 3G, M3 & TMB €
A W 1087 vEEAIH O w9 e. 2 stop solution
S o] H8-& A A3}, microplate reader (Molecular
Devices, San Jose, CA, USA)E ©]&-3}4] 450 nmolA &
FEE FH AT

A

> o2 mE U N
o e N

Mo ot

R - JAE - eE

EE HolHE= MeantS.E (n=3) UYERAIL FAAE
+ SPSS 3= 13(Statistical Package for the Science ver.
24, IBM Corp, Armonk, NY, USA)S A}83}% T} One-
way ANOVA (one-way analysis of variance)?} Duncan<]
olg-3te] Ab

% 77 ¥ (Duncan’s multiple range test)
34

35 A THp<0.05).
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DPPH 2! ABTS 2iC|ZF A~7{ &4

WFUE F2E9] DPPH 22 27 84 34 23
T Table 19] YEMSIH BWE e FE=2 BF 5=
jEH R FAo] Frkehs AFE Btk HxreRe

L-ascorbic acidS AMHE-3} oW, IC,, #t°] 3.96 ngmLZE
UElgTh BE BFUE SO IC,, # 7ELeR A
(Outﬁeld 701 pg/mL) FEENA 71 =2 ksl &4

S HYTh ATH B FFE Z IC, 7 VIFROE BW,
BRFL, FL, BRW, WFL <02 %o 3i3tsS Yelll
o, BW #&E°] 850 ugmlLE 714 =2 4t a3
g 2N

Table 1. DPPH radical scavenging activity of Peucedanum japonicum grown in outfield and the plant factory with artificial lights

(%)
Concentration (png/mL) IC..b
Sample 30 L
50 100 250 500 1000 2000 (ng/mL)
Outfield 11.3£0.48 N2 16.1£1.18* 21.2+0.28° 36.2+0.27* 59.8+£0.73* 80.4+1.30* 701
BW 7.9+0.20 12.0£0.34° 16.0+£0.45° 29.1+0.25° 53.4+0.33° 80.7+0.69* 850
BRW 10.5£2.72 8.4+2.14° 8.4+2.07¢ 15.5+£1.23¢ 30.4+0.28¢ 52.3+0.89° 1,999
FL 10.6£1.35 10.4+1.75° 10.8+1.35% 17.7+1.13% 32.7+0.78¢ 54.8+1.04° 1,881
BRFL 6.7+£1.30 10.3£0.73° 12.8+0.41% 22.5+0.35°¢ 38.5+0.66° 63.1£1.71° 1,381
WFL 7.9+0.85 9.8+0.77° 11.8+0.46° 18.7+0.63¢ 31.9+0.41% 52.1£1.30° 2,054
Ascorbic acid - - - - - - 3.96

"The concentration required for 50% reduction of DPPH radical.
YValues are meantSE (n=3).

*¢ Means with different letters in the same column are significantly different (»<0.05)

NSNot significantly different among groups

Table 2. ABTS radical scavenging activity of Peucedanum japonicum grown in outfield and the plant factory with artificial lights

(%)
Concentration (png/mL) IC,,"
Sample
50 100 250 500 1000 2000 (hg/mL)
Outfield 17.0+0.82 26.6+0.1° 42.2+0.2° 67.10.0° 97.340.0° 100.1£0.0° 267
BW 13.1£0.1° 19.8+0.3¢ 31.440.2° 50.240.3° 78.540.1° 99.9+0.0° 412
BRW 13.340.2¢ 19.340.3¢ 28.0+0.2° 45.540.1° 70.740.1¢ 96.30.0° 480
FL 15.540.4° 21.5+0.5° 33.620.5° 53.020.6° 78.9+0.3 99.2+0.0° 382
BRFL 13.0+0.4° 18.7+0.2% 29.30.1¢ 45.140.1° 69.9+0.3¢ 95.9+0.2% 482
WFL 12.6+0.1° 18.0+0.1¢ 28.5+0.1% 44.9+0.1° 70.6+0.2° 95.6+0.0° 487

DThe concentration required for 50% reduction of ABTS radical.
YValues are mean+SE (n=3).

*¢ Means with different letters in the same column are significantly different (p<0.05).
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UEUE 3552 ABTS @z &7 &
Table 201 YERNSITH ABTS 2tz 47 &
=X 5‘%%"1]/\1 267 pg/mLoZ 71 =

AT o oﬂ}ﬂ ZHHHE] :GL‘L]'%Q] ‘l‘%%

of| A 1—?TL 7A3-E JERH AAEE, 500 pg/mL

+ FL$ BW A&7} =7 %—%% %2 =
YeRAE, 1,000 pg/mL 5= wl= BW 2

%o] ].xl— =2 FAHS RYT =3 A}o]oﬂ £

£ Ho|A] AUTHp<0.05). IC,, # 7IFL 2, =X

ZE 592 FL (382 pg/mL) ¥ BW (412 pug/mL) F

o,
5
T o
—
Sy

ot
5
oo X B 8 b S

e e
oX
tlo

% o

fo W

80 =2 HUZ &4 A4S HAY AHHo=
DPPHS} ABTSOIA =7 %%O] =2 ksl F4S B

GA G Q1EF 258 I IELoA] 3 ke &
’go] &’l»t— Ao = et A8 AF(Jin et al., 2014)°14]
BEM C Te =X AujA] s Au) R
E‘r E% :z% o], BlEbR] Co] e FE, A2, A=)
o, AFA7, 9153 Tl &7t Aok BALE
(Jin et al., 2014, Lee et al., 2015; Lee et al., 2016). Lee
at al. (2016)9] Aol o3t HERR Co] o] BRW
NEZF ES Ao Ueisth 2 434 = BRWSE BW
2704 AujE FUES vl A3 BW 274
O & istes et Fe7Ee bl A

2 d3F] sloen, Fued =AM Aulgk A&7t
Frtslsol who B WP ua2 Ao Al o 3

< S ER 1EgelM BW
7F Aol A Al w o] g e 5o}

9= ?J%k% Table 3o Y+
= 62.5 pg/mL
18.2 ug G E/g= 7}

BRI, 1FE FolM = WFLA Al e a3 uEe]
FEENA =& FE(11.1 pg GAE/g)S Bk ey
F2E 3 52,000 pg/mL)oA T Q3% Auy HwHE
Ueo F s g2 iXI AuAkel] B X]=] 5k
t}h. Jin (2014)°] 9J&tH A 7| HokE Au) 276l ¢
a YIS e AoE B Qi’i o, We] & 23

HAZE Jom "ol o] FUHEY F FYds IR
7};}}: Aoz YEMSTHJang et al, 2005). & 23
X}OW upe) & A QFH o g AujE vielE R
% °2 ZAEJE(Eun et al, 2006), ¥ o)A
= Zl A A W uEo] Qlggel A A
EH F FE0E g B2 2R Yyt webA

i olN

Table 3. Content of total polyphenols in Peucedanum japonicum grown in outfield and the plant factory with artificial lights

(ng GAEY/g)
Concentration (pug/mL)
Sample
62.5 125 500 1000 2000
Outfield 18.2+0.1% 27.6+0.2* 47.3+0.5* 86.6+1.6° 162.1£1.4* 305.8+2.8°
BW 7.7+£0.0° 14.9+0.2° 25.4+0.2° 44.4+0.3° 80.6x1.2% 174.7+0.7°
BRW 9.3+£0.1°¢ 16.1+0.4° 24.7+0.4¢ 43.5+0.8° 77.3£0.5¢ 156.442.2¢
FL 8.0+0.2° 18.1£0.6° 29.3+0.4° 54.0£1.6° 93.3+3.5° 226.4+4.4°
BRFL 5.7+0.1¢ 11.5+0.1¢ 22.8+0.2¢ 43.1£0.7° 79.9+0.6% 165.3+0.2¢
WFL 11.1£1.19° 15.6+0.1° 25.74+0.3° 44.3+0.2¢ 84.6+0.2° 174.242 .4°

Gallic acid equivalent.
YValues are meantSE (n=3).

*“*Means with different letters in the same column are significantly different (p<0.05)

Table 4. Xanthine oxidase inhibitory effects of Peucedanum japonicum grown in outfield and the plant factory with artificial lights

(%)
S I Concentration (ug/mL) Ic,,"
ample
1 5 10 25 50 100 (ng/mL)
Outfield 50,3413 53.0+0.6° 54.0£0.3% 62.0+0.6" 73.240.4° 88.8+0.6° 2.35
BW 51.5+0.7° 51.7+0.5 54.740.8° 61.1£0.1° 67.7+0.4° 80.0+0.2° 2.03
BRW 50.30.9° 51.3+0.4° 51.740.5¢ 57.8+0.9° 61.140.6% 70.0+0.7¢ 237
FL 55.642.8° 56.8+0.4° 59.240.7° 64.4+0.5° 64.9+3.9% 81.0+1.0° 0.75
BRFL 55.449.1° 47.3+1.2° 49.4+1 24 56.742.0° 57.941.4° 69.20.5° 1.77
WFL 54.942.0° 53.741.0° 57.341.1° 62.0+0.5° 66.6+0.6™ 78.4+1.3° 1.05

"The concentration required for 50% reduction of Xanthine oxidase.
DValues are meantSE (n=3).

*dMeans with different letters in the same column are significantly different (»<0.05)
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Xanthine oxidase %ol &

Xanthine oxidase (XO) A3l &4 ZASH A3E Table
4ol JeplSdth Wau=e] X0 Asigd +
EE9 FE 9E ﬂoi “7]'0}‘_ 7A%s JdERHA, 21
% FL &89 74 el 0 fF
EE(235 ug/mL)iE} ‘F
SR =7 —ir%%l} Sl
A A FEES f—-l?i%‘ﬂ
o[HA] fre]gt 2ol E W ‘)r 10 ug/mL =t
ME 238 FLI WFL &5 FZ5(54.0 pg/
mL) Bt} 53 X0 A3 &S JeRIt. Xanthine
oxidase= purine tJA}ol #HJs= T4 Z hypoxanthineS
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Fig. 1. Effect of Peucedanum japonicum (PJ) grown in outfield and the plant factory with BW on RAW 264.7 cell viability. The data
was analyzed by one-way ANOVA using SPSS software and each bar presents the meantSE (n=3). **Mean values with different letters are
significantly different (p<0.05) among groups by Duncan’s multiple rage test. “*Not significantly different among groups. CON; media
treated group without PJ extract, Outfield; Peucedanum japonicum grown in outfield (62.5, 125, 250 pg/mL), BW; Peucedanum japonicum

grown in plant factory with BW (62.5, 125, 250 pg/mL).
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Fig. 2. Inhibitory effects of Peucedanum japonicum (PJ) grown in outfield and the plant factory with BW on nitric oxide production
in RAW 264.7 cells. The data was analyzed by one-way ANOVA using SPSS software and each bar presents the mean+SE (n=3). ““Mean
values with different letters are significantly different (p<0.05) among groups by Duncan’s multiple rage test. CON; media treated group
without PJ extract, LPS; LPS only (2 pg/mL), Outfield; Peucedanum japonicum grown in outfield (62.5, 125, 250 pug/mL), BW;
Peucedanum japonicum grown in plant factory with BW (62.5, 125, 250 pg/mL).
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Fig. 3. Superoxide dismutase-like activity of Peucedanum
japonicum (PJ) grown in outfield and the plant factory with
BW. The data shows that the extracts reduce superoxide radical, is
analyzed by one-way ANOVA using SPSS software, and each bar
presents the mean+SE (n=3). “Mean values with different letters
are significantly different (p<0.05) among groups by Duncan’s
multiple rage test. CON; media treated group without PJ extract,
Outfield; Peucedanum japonicum grown in outfield (62.5, 125, 250
ng/mL), BW; Peucedanum japonicum grown in plant factory with
BW (62.5, 125, 250 pg/mL).
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Fig. 4. CAT (catalase) activity of Peucedanum japonicum (PJ)
grown in outfield and the plant factory with BW. The data
shows that the extracts reduce H,O,, is analyzed by one-way
ANOVA using SPSS software, and each bar presents the mean+
SE (n=3). “Mean values with different letters are significantly
different (p<0.05) among groups by Duncan’s multiple rage test.
CON media treated group without PJ extract, Outfield; Peucedanum
Japonicum grown in outfield (62.5, 125, 250 pg/mL), BW;
Peucedanum japonicum grown in plant factory with BW (62.5,
125, 250 ug/mL).
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Fig. 5. Effects of Peucedanum japonicum (PJ) grown in outfield and the plant factory with BW on the productions of TNF-a (A)
and IL-6 (B) in RAW 264.7 cells. The data is analyzed by one-way ANOVA using SPSS software and each bar presents the mean+SE
(n=3). ** Mean values with different letters are significantly different (»<0.05) among groups by Duncan’s multiple rage test. CON; media
treated group without PJ extract, Outfield; Peucedanum japonicum grown in outfield (62.5, 125, 250 pg/mL), BW; Peucedanum japonicum

grown in plant factory with BW (62.5, 125, 250 ug/mL).
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