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ABSTRACT

This study was conducted to evaluate and compare the antioxidant and anti-inflammatory
effects of Allium hookeri grown in an outfield and those grown in a plant factory using
different lights (FL, fluorescent light; LED-R, red light-emitting diode (LED); LED-B, blue
LED; LED-R+B, red+blue LED). The antioxidant effects were determined by measuring the
total phenolic content (TPC), DPPH and ABTS radical scavenging activities, and superoxide
dismutase (SOD) and catalase (CAT) activities. The anti-inflammatory effects were determined
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by measuring the inhibition of nitric oxide (NO) production. The results showed that extracts
of the leaves of A. Aookeri grown in the outfield had the highest TPC value. The A.
hookeri leaves grown in the plant factory showed higher antioxidant effects compared
to those grown in the outfield as evaluated by the DPPH and ABTS radical scavenging
activities and SOD activity. The highest CAT activity was found in the extract of leaves
exposed to LED-R+B lights. The viability of RAW264.7 cells cultured with all the extracts
of A. hookeri leaves was over 100% compared to that of the media control, and there
was no cytotoxicity observed in any of the extracts. The NO production was significantly
reduced in all the groups and the inhibitory effects of the A. hookeri leaves were
dose-dependent. These results showed that the antioxidant and anti-inflammatory effects
of A. hookeri grown in the plant factory using artificial lights are as good as those
of the same plants grown in the outfield. Thus, artificial lights may be used to improve

the functional characteristics of A. Aookeri.
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I. A2

AN (Allium hooker)= Alliaceaed}o] <3}
= il AEE B EEER XY A=
A, &t S= FA%, "t 5 s 1,400~
4,200 m o] ZUA|tollA A5t @]
A A8 9 okgor B9} Q] BE AMGEI 3
L 985t A ao|tHKim et al. 2012; Lee et al.
2014; Jung & Ko 2016). @4, &5, wj2gto]
dohar sto] ARf(=3)eaL F27]E sh, Q
gro] il sto] ARf(ER)Rta RE7|e gtk
(Lee et al. 2014). 4= 20109 =oll =9J=]
Rom dA AujA|Ho] MaAor =i gl
THNational Institute of Agricultural Sciences
2018). A= =2 MO] ARt 2E5M0 F
1 A9 9o 2 FRETHDeka et al. 2022).
= FRldER &, o, AR, ascorbic
acid, phytosterol, total phenol §°] &+3}
o, S}, e, IHE B 4 5 TRt A
A4S AYAL JYtHKim et al. 2012; Kim 2017;
Deka et al. 2022).

32 QAR OR ol 7157k ZokA| T G 4

golA 7]5-ef Aglo] ARl A7t 7St
AE54o] 21 JrKSul et al. 2022). Ho]
FE3E AlE] FPdT AE4% Aok 5 A
Hjo] ZAIES Hesh| sl U58YS ARES
o A& AT FE2 sk = A5 2
3] AYP=I JcHKim et al. 2019). A5F A=
& FEE2AS Apdeta i 2%, 4, o]
ARt e, HigY 5 AE A RS
FA9| AR Alofsto] A& AuieHRural
Development Administration 2018). Xtt
EES(HPS lamp, High-pressure sodium lamp)
I} A5 (3-Wave lamp), FZ5(fluorescent
light), ®¥S(incandescent lamp), HE&=}o]
E5{(metal halide), LED(Light-Emitting Diode)
ol AFFHEer ol gHI UtHKim et al
2019). 53], LED= H& F¥Eol Blsf 3ol 9
ot =37 Aa, o] A, FEAdol 78
ot E4 H Y He 35T o+ Ue FHol
UTHKim etl al. 2019). HA33} P32 F
4o " Qs PAR(photosynthetically active
radiation)®] TH(400~700 nm)ollA] ZH=E2]

8ol 714 2 9o e 2 TgoITSul et

=



al. 2022). 8353 LED 2 A3 A&y
ol Auiet & wiSet g, =, M 5
20 A& 54 7154, 71540l Hiet A+
7} B EAHChung et al. 2014; Lee et al.
2016; Kim et al. 2021; Sul et al. 2022). =4
oA AuiE Aol TRt 715/ Bk Q8%
= ©]-&-5to] Aufigt thefet 2HE9] £/l HishA
2hirs] A7 AP Ao, AESF AlAH
oflA Aufigt Aol gt 714 A= mIERt
Aspoltt. web B Aol FHSH LEDS
o|-gsto] At A A FEE] TS H

A e 245l Blasklth

. |9sr
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1. NZO| XHHH =24 L AUARX|

2 AFoAe AT AlESAolA
AR A & ARgSho] RS Bt
SHth JAFFUoRE FF5(24W, Philips,
Hamburg, Germany)¥} LED(Sunglae Co.,
Ltd., Sungnam, Korea)s FJYOZ 3},
FL5(FL), ZHM(LED-R) - M(LED-B) - 2+
A Z3HESHE 1:1, LED-R+B) & 745
4719] FRAHE Aot A4 9 A LED
o I42 660 nm, 470 nmO|H, ZE FFRAL
TolA FhE= AE WA 25:RE 150 p
mol/m*/s& 2t AEgdu Ay 229t
HEE 22 + 1T 950 + 5%2 Alojat,

g2 AAF A& Yamazaki HiFAS o]

2. M= ZH & FE2 M=

A&E 60T olstold dF Axst F Rt

SSY0IA SLE M Aol Sitat I oY Ft Hlw 659

o 50% FHo=E 23] F&, AUs=(N-1000,
EYELA, Tokyo, Japan) ¥ SZ7AZ5t AH8S
ATt A=Y A EELZ I 5dAd 5AE
Aol HUSISI

3. & N= 2 &4

AR A9 2EE 20 uLE 96 well plateo] ¥
1 F5, 80 pulE 718t & 40 pLY Folin-
Ciocalteu’s phenol reagent(Sigma-Aldrich
Co., St. Louis, MO, USA)E 7leto] 387 A
204 HRSAIATE 10% NaCOs 842 60 L
Y ALofA 2A1ZF ¥RGAIXT & 725 nmoflA]
=75t
acid(Sigma-Aldrich Co.)& ARgslo] 5 A1
S ol FFotFtHJung et al. 2022).

FIEE EEEHAZE  adllic

4. DPPH 2iCjZt 2745 T}

AR 9l F2E 50 ploll 0.2 mM 2,.2-
diphenyl-1-picryl-hydrazyl(DPPH, Sigma-Aldrich
Co.) €9 200 £LE ¥ 3 5 A=0l4 30
B HkSAIZl &, 517 nmollA S3EE S5t

AtHJung et al. 2022).

5. ABTS 2itj& 2As E7t

7.4 mM 2,2 -azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt(ABTS,
Sigma-Aldrich Co.)2} 2.6 mM potassium
persulfateE 1:12 ZRSIIL 24417 AL B3t
sto] 22 A thael, A9 AA 89
760 nmolA &3%7t 0.70~0.757F HES 3
T2 A% & A ARSI sME &
200 pLoll A 49 F&F 50 ulE 96 well
plated]] Y11 &AoA 1087 ¥RSAIFH L, 760

nmolA E4=E S4519HJung et al. 2022).

o

12



6. MIE BH

Fr} 2x10° cells/mL H%=2] RAW264.7 A&
= 6 well plateo] B350 4A17F vkt & A

HAAEZ(3,000 rpm, 20

A Ao FE2ES 5E=H(62.5, 125, 250, 500,
1,000 pg/mL)Z A5kt 24417 BigFst &
min, 4C)3tal CAT &/ &7l AREsttt. Al
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gEoe )45t

= 25 pL8} hydrogen peroxide reagent 25 u
- O

B Ao AREEH RAW264.7 A= JH=EA|E
L= 96 well plate©] €11 302 59t AL0]A vt

F238(Korean Cell Line Bank, Seoul, Korea)
AR

o5
10% heat inactivated fetal bovine serum

(FBS, Gibco, ThermoFisher Scientific, Waltham,
penicillin-streptomycin
SAIA. Substrate 25 L2} HRP solution 25
St & 1587 AR04 ¥kgAF]A,

oA FQslo] ARESIITE RAW264.7 A|E=

g 25
560 nmolA SEEE SHoFI oM, catalase
standard& o]&sto] B TS FollA H=FSH

MA, USAZ 1%
Dulbecco’s Modified Eagle Medium (DMEM,
ARgSte] 37T, 5% CO;
incubatorolA vl HiF-E EfATofA
Act.

9. MZ0j| CHSt =M

RAW264.7 AZZE 2x10° cells/mL =&
96 well plate©] 100 £LA 231 37T, 5% CO,
incubatorol 4] 4A|17F 8ot o, LPS(FZE
500 ng/mL)E 50 pl¥® Y11 72 A9

solution(GenDEPOT, Katy, TX, USA)o] Zsg

Gibco) HIAES
RAW264.7 MZE vigstal 2F 80% ol H ot
Agof AREsHRATE

H B2E IS gojd &
IPS g
48 SOD
Co.,

7. Superoxide dismutase
Superoxide dismutase(SOD)
colorimetric activity kit(Invitrogen
Carlsbad, CA, USA)E °l-&sto] S35kl 2
x10° cells/mL &2 RAW264.7 AIZE 6
incubatoro|A] 2417t BiF5lH Tt Phosphate

well plateo]] BF5taL 4417k wljokst & AR A
buffered saline(PBS)E ©|-8-5% 10 mg/mL &

T2 AZ3 AEE 0.2 pm BE(Syringe filter,
PVDF filter media, Whatman, Cytiva, Utah,
USAZ AFAFLE FE2E9] Alxo] oigt 54

AR
3 g B7RE Asl HiAE ol8ste sEE(H
F 15.6, 31.3, 62.5, 125, 250, 500 pg/mL)ZE

2258 5XHE(62.5, 125, 250, 500, 1,000 #«
. 325 10 pL

Aol a1 2417t 53t Biefst

Quanti-Max™

g/mDE A2SITt. 24417 g F ASAS
glsto] ¥A41E2(3,000 rpm, 20 min, 4C)3}
AX

1 SOD &4 &7gof A&k
@} substrate 50 gL, xanthine oxidase 25 uL
I FE2ES
k. RAW264.7 NE BE&2
WST-8 cell viability assay kit(BIOMAX,
Seoul, Korea)E ©o]-8st] 4519 +=4], Quanti-
MR

£ 96 well plateo] 55t 2087 ¥H-SAIXI
%, microplate reader(molecular devices, San
Jose, CA, USA)E ©]&3}o] 450 nmollA &4%=
£ Z7or9tt. Superoxide dismutase standard
= TALZ Tl A=k
Max™ 10 £1& 7 wello]l £33}1 1A]7F B2
37C, 5% CO; incubatorofAl BiFsFct.
Microplate reader(molecular devices)& ©o]&
Sto] 450 nmolA FF=E SA sk HiAE A

£ ArEsio] &
8. Catalse M =X

CAT colorimetric
activity kit(Invitrogen Co.)E ©]&3}o] =743}

Catalse(CAT) A&



2ot AEZFL(EDS A A FE5F
H&E Alibste] AlR9] S B7tskelt.

10. Nitric oxide(NO) 44 H7t

RAW264.7 AlZoA A== NO2| g2
Griess Reagent System(Promega Co., Madison,
W1, USA) o & Z7513ltt. RAW264.7 A&
2 2X10° cells/mL %2 96 well plate©]
100 pL® B3l 37T, 5% CO, incubator®]|
Al 4A1ZE viFstal, LPS(FE 500 ng/mL)E 50
ulA BF3slo] Z+2 279 incubatoroA 24
ZF wigstgint. EHlE plated] Ao FEE5
FEREEF 15.6, 31.3, 62.5, 125, 250, 500 g
g/mDE 50 pl¥ 9L 37C, 5% CO;
incubatoroll Al 24A17F vieFstoiT. Al A
SHM 100 xL9} sulfanilamide solution 100 L
E A204 1087 ¥RAIRI N-1-
napthylethylendiamine dihydrochloride(NED)
solution 100 pLZ 7}5t1 AFL294 108 &
oF ¥RS-AJFTE. Microplate reader(molecular
devices)& °]85t% 540 nmolA FFEE S4
3}, ntrite standard(Promega Co.)Z &

e Aol NO FHL A&

TTe=

kel
T

1. A 24

RE goJgl: SPSS I 13(Statistical
Analysis Program ver. 24, IBM Corp. Armonk,
NY, USAYE Arg-sto] EAHEA(ANOVA)S AA
st FolFRl Atol7t Qe FEol distol=
Duncan’s multiple range test2 p<0.05 =
oA Alm Ato]o] ZpolE HAISIATH

SSYUAM YA AR

OIOl =1
ol =

g

e

2 St H|W 661

Sleko.

b2 Fig. 13 At} = x[oflA] Ajuit AH
21.30 pg GAE/geIRaL, A5E Al A
FL 17.53 ug GAE/g, LED-R 19.20 ug GAF/g,
LED-B 19.65 pg GAE/g, LED-R+B 20.01 ug
GAE/glo 2 Uehdt Hed ke AEA!
de] Bxeo] qlom, ists, g T2 ok
S AeE/do] 93t 20 & B EQItHHwang
et al. 2015). o] AtollA A o = FEE
2 23 mg GAE/g, 80% °lEhe &5 30 mg
GAE/g, 60% Meh& F+E52 2.77 mg GAE/g,
80% HWEhE FEE-2 2.76 mg GAE/go|loH,
AR Be 95% ok 2 24.94 mg

==T1
T

25

20

ug GAE/g
>

-
o

A
{\\0
o\)

Sample

Results were expressed as the mean + SEM. **Mean
values with different letters are significantly different

(p<0.05).

Fig. 1. Total phenolic contents of the extracts

of A. hookeri leaves grown in an
outfield and a plant factory using
different artificial lights. Outfield, A.

hookeri leaves grown in an outfield with
soil; FL, A. hookeri leaves grown in a
plant factory with FL; LED-R, A
hookeri leaves grown in a plant factory
with LED-R; LED-B, A. hookeri leaves
grown in a plant factory with LED-B;
LED-R+B, A. hookeri leaves grown in a
plant factory with LED-R+B.
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GAE/g= UeldtHLee et al. 2014; Hwang et A HEUEo] & ¥l geko Y4+l [ED,
al. 2015; Zhng et al. 2015). kx]ol|A Auj= A+ 24928 [ED, 3+ LED+FL, ¥4 LED+
AR 9] W= k2 120.98 mg GAE/gollo FL &3 4ol g} Zo)7} YJHKim et al.
o, AJEolA AulE AR Qo] e e 2021). & AolA o] Hiet fARH &Y
117.08 mg GAE/go|AtHWon et al. 2013). & LAY AR5 AR At YA sektde
Aol A 153G AuiE 4 Ao § His T AREERE A QoA =2 Hle o] ERIE Ut
< Al 2 FEF270] 2 ojd HuH 4
FET} 3O Ao WolW, Q1L Auj 27 2. 2O A &4
et & HE FolA Zols UERlH 2 A DPPHO] o3t ARg ol s sa ARE o
ol A= o] Auel FARSHA kA4 Aulet 4 o} gl fj Hepdo] BAE = Y| o]-&5H
A QoA 1ZFor Auict A AHY w2 H A g2 AZF Yo ekeS ST 4 A
¥z o] TEEUH. o)A Ao oot &l o] de] AREEL = WHolth ABTS &z
TEE Aok AR o2 mAko] s3dS 275 7= ABTS™0] Al& W9 gh4tst B
ALt HsslslEd & ZalHols, FHRE L o A A= o] == A E o83 Pkt =
olE & 7]5AEo] Zrlelal, HUsH AL Ae % Rt (Yu et al. 2021). 184, DPPH=
stol 2H2o] whE} 7)5ARe] b2 vhgeitt &0l BHEE, ABTSe Fol #uEd= B4
I BVEJHKim et al. 2019). A1EZA0lA st 718y} vREEAS] A ATt A2 gt

=

fijt

-+

4~

Table 1. Radical scavenging activities of A. hookeri leaves grown in an outfield and the plant
factory using different artificial lights

pg/mL Outfield? FL LED-R LED-B LED-R+B

125 91 + 03P 131 % 03®% 155 + 02 113 + 02¢ 9.5 £ 0.1°
DPPH  radical 250 100 £ 03% 178 £ 01® 220 + 00% 146 + 03® 153 £ 02%
scavenging 500 140 £ 04 284 + 05% 342 + 03* 261 £ 03¢ 271 + 0.2
activity 1,000 239 £ 0.2°° 441 £ 03 561 £ 03" 439 + 02 426 + 02
(%) 2,000 409 £ 0.1 656 £ 0.5¢ 781 % 04 653 £ 1.1°° 686 = 0.7°

ICso (pg/mL)? 3,298 1,165 773.2 1,200 1,146

125 180 + 0.1 271 + 0.1 300 + 0.0 282 + 0.1 262 + 0.2
ABTS radical 250 287 £ 03% 433 £ 0.1 491 £ 01% 457 £ 02% 426 + 027
scavenging 500 453 + 02% 667 £ 0.2C 742 £ 03* 702 + 04 651 + 03P
activity 1,000 654 + 0.2°° 908 + 0.1°° 974 £ 02" 937 £ 03® 888 + 0.1
(%) 2,000 89.1 + 0.1* 100.3 + 0.3** 1000 + 0.0* 100.1 + 0.0** 100.0 + 0.0

ICso (zg/mL) 534 280.2 236.4 259.9 290.9

Results were expressed as the mean + SEM. *“Means with different letters within the colums are significantly different
(p<0.05). A EMeans with different letters within the rows are significantly different (p<0.05).

UThe concentration required for 50% reduction.

2Qutfield, A. hookeri leaves grown in an outfield with soil; FL, A. hookeri leaves grown in a plant factory with FL;
LED-R, A. hookeri leaves grown in a plant factory with LED-R; LED-B, A. hookeri leaves grown in a plant factory
with LED-B; LED-R+B, A. hookeri leaves grown in a plant factory with LED-R+B.



27 Ay} Aold 4= QItiKwak & Choi 2015).

DPPH 9 ABTS 2ttd &752& 43 2%
£ Table 19] YERSict. DPPH &z &A%
2 o] wet tha zo)7} IANE LED-RYFL)
LED-R+B)LED-B)XeA] =02 =A Ueston,
AR FE2E9] L7t SRRl wet f94H0
2 DPPH &z 4750l 76kt A A
FE2E9 [Cs 2 A 3,298 pg/ml, FL
1,165 pg/mL, LED-R 773.2 pg/mL, LED-B
1,200 pg/mL, LED-R+B 1,146 pg/mLe]itt.
Lee et al.(2014) &0l 2JohA A Aul 4]
o F4 $&E° DPPH Iz &
633 pg/mLoltt. WA} SHo-A Aul A
9] DPPH &7 &44& &4t o]& dAFol|A] 5h¢-
2 el A A FEE9] 1Cso2 2.74 mg/mlLo]
RATE, 2] A 4 I 5.63 mg/mLE of

Table 2. Enzymatic activities of A. hookeri leaves
different artificial lights

2 Al A de] BiHE AAF0] B2 AL
2 eIt Won et al. 2013). AFZ-E 0]&5}
of Aufgt WFUES A4 Aulet HEE
of Hlsj W2 DPPH =tz 4AAGS Eoh
(Kim et al. 2021). 28 & AFoA= Q133d
= o]-&sto] AufEE A oA A Hot 945F
DPPH &tz 4452 B, o]Hof By st
%éow et A 529 1C5o 8T Bt
e Holoh ¥35HEY M LED Fe
0133}04 Aepgt A QoA FHold Fikst axt
7F Vet

ABTS =z 4452 LED-R)LED-B)FL)
LED-R+B)1eA] =02 &7 Ueton, 5k 9
FH0o= ABTS &z &A &40 37kt
A FE2EY ICso A 534 pg/ml, FL
280.2 pg/mL, LED-R 236.4 pg/mL, LED-B

grown in outfield and the plant factory using

ug/mL Outfield” FL LED-R LED-B LED-R+B
0 9.89 + 0.25™ 9.89 + 0.25¢ 9.89 + 0.25° 9.89 + 025"  9.89 + 0.25¢
Superoxide  62:5 1047 + 0.16% 1093 + 0.16%" 11.14 + 0.36"" 1090 + 0.14™* 1152 + 0.17%
dismutase 125 10.69 + 0.16™% 11.12 + 022" 11.16 + 0.05°  11.04 + 0.19®® 11.77 + 0.09™*
activity 250 1094 + 0.21%% 1138 + 0.23%48 1123 + 0.07 11.12 + 0.03®  11.84 + 0.08®4
(U/mL) 500 1116 + 0.04%C 1160 + 0068 1129 + 0.05¢ 1115 + 0.06 1201 + 0.04**
1,000 11.62 + 0.22%¢ 11.84 + 0.12°®  11.74 + 0.02*® 1126 + 0.12°° 1227 + 0.06*
0 1429 + 0.02°° 1429 + 0.02¢  14.29 + 0.02° 1429 + 002 1429 + 0.02
62.5 15.15 + 0.02°° 1476 + 024 1470 £ 0.02* 1471 + 0.19* 1523 + 0.11°
Catalase 125 15.18 + 0.04™" 1483 + 0.10% 1523 + 0.05%* 1503 + 023" 1564 + 025"
activity . X )
(U/mL) 250 1532 £ 0.14™° 1502 + 022 1553 + 0.09™ 1505 + 038> 1597 + 0.42®
500 1580 + 0.06™° 1542 + 0.09° 1608 + 043" 1567 + 0.02°  16.29 + 0.43°

1,000 1593 + 0.19°  16.07 + 0.15¢

17.41 + 0.06™ 15.87 + 0.01°°  16.53 + 0.05®

Results were expressed as the mean £ SEM. ““Mean values with different letters are significantly different (p<0.05). **Means

with different letters within the colums are significantly different (p<0.05). *"“Means with different letters within the rows

are significantly different (p<0.05). ™Not significantly different at the same concentration among all samples.

YOutfield, A. hookeri leaves grown in an outfield with soil; FL, 4. hookeri leaves grown in a plant factory with FL; LED-R,

A. hookeri leaves grown in a plant factory with LED-R; LED-B, A. hookeri leaves grown in a plant factory with LED-B;

LED-R+B, A. hookeri leaves grown in a plant factory with LED-R+B.
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259.9 pg/mL, LED-R+B 290.9 pg/mLe]it}.
o]l AtolA wA] Auigt A 9 10 mg/mL
oA 60.89% ABTS &tz &7 E4go] Hil

Ok Lee et al. 2014), & A4 RE 2l
T ApuRgt A 919] ABTS #Hd 4&A &2
2 mg/mL EEo1A 100% Ao & YeRGT] =
22t IS Al WEUES] ABTS =z &4
52 H|RE ATHof ofshd, 91332 o83t A
HiglS wii e} Ao A Aufet Bl b4t
3t a7t E2 ZC2E UEHTHKIm et al
2021). I3y £ AollA A EH} Q153gelA
Aepet A Qo] At o St Ao
2 UEY, IS8R AuiA] A=) g &A

o] FPHE A2 Tt 5 At

3. MKl §A BA

SOD+= Al =54
A W gAkaFol gk Bo] 713 7HX
Aol ‘Sl g4olH, CAT= SAEZY
H,O.4+ ROSE| &5l 2R-gof #ofsk= thEA <l
gFisl @4oltHJeong et al. 2021).

SOD®} CAT 8745 543t 2= Table 29
YeRH ATt A o] SOD 848 =743 2t
L2 10.47~11.62 U/mL, FL 10.93~11.84
U/mL, LED-R 11.14~11.74 U/mL, LED-B
10.90~11.26 U/mL, LED-R+B 11.52~12.27
U/mLo|3ith. Q15349 SRl 9sf f9&o
2 Ao|7F QIAL kXofA Al AR e
SOD &3 FARHAY tha &2 AFE B
o T2y o9 AtolA Aot A+ Sot
LED ©o]& A&37dolA Auligt HF1=2] SOD
4L 250 pg/mL oA 6.16 U/mLet
2.00 U/mLE, Al=58He eAo)A At v
FTHES SOD 40| ¥ &4 TEHUKKIm

et al. 2021).

A Q9 CAT 84S 4% 23k 500 p
g/mL ©]3}9] B=ollA LED-R+B2] CAT E4jo]
7 £=9k11(16.29 U/mL), 1,000 xg/mL 5=
o4 LED-RY] &/d°] 7F =A Uestth(17.41
U/mL). o]H9] AtolA =2 Aufe W-3UE
(250 pg/mL)2] CAT &2 6.05 U/mLol3l,
-+ 23} LEDE ol-gsto] Aufgt s
9] &L 5.99 U/mL(Kim et al. 2021)&, 1%
BETE oA A FFaksE G Edo] =9k
o} v & Atollxle A3 o= Aulgt A
oA = H} Q=51 FASE B4 /o] T
=912, SOD &2 &3 FUo= AufA] 4
A9 kst G4 GAdo] R G Hs| EA
UERTE CAT €42 500 pg/mL =A==
S0, 1,000 pg/mlL sEAAE FA LED
TR AufA] FASE B4 o] thE FAI
Hlof Q<=3ct. webA Atst S AEof mt
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Results were expressed as the mean = SEM. *“Means with different letters within the sample are significantly different

(p<0.05). *"“Means with different letters at the same concentration of the extracts are significantly different (p<0.05).

Fig. 2. Effects of the extracts of A. hookeri leaves grown in an outfield and the plant factory using different artificial
lights on the viability of LPS-stimulated RAW264.7 cells. (a) A. hookeri leaves grown in an outfield with soil;
(b) A. hookeri leaves grown in a plant factory with FL; (c) A. hookeri leaves grown in a plant factory with
LED-R; (d) A. hookeri leaves grown in a plant factory with LED-B; (e) A. hookeri leaves grown in a plant
factory with LED-R+B.
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Results were expressed as the mean *+ SEM. “"Means with different letters are significantly different (p<0.05). There was

no significant difference in the inhibitory effects at the same concentration among all samples.

Fig. 3. Inhibitory effects of the extracts of A. hookeri leaves grown in an outfield and the plant factory using different
artificial lights on the nitric oxide (NO) production from LPS-stimulated RAW264.7 cells. (a) A. hookeri leaves
grown in an outfield with soil; (b) A. Aookeri leaves grown in a plant factory with FL; (c) A. hookeri leaves

grown in a plant factory with LED-R; (d) A. Aookeri leaves grown in a plant factory with LED-B; (e) A. hooker.
leaves grown in a plant factory with LED-R+B.
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