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Abstract. This study aimed to investigate the growth and phenol content changes of basil (Ocimum basilicum L.)
under five different light intensities and photoperiods, maintaining the same Daily Light Integral (DLI) conditions in
a plant factory. Basil seeds were sown on a rockwool medium for four weeks and then transplanted. To maintain a DLI
17mol-m>-d, light intensity and photoperiod were set at 16h-295, 18h-260, 20h-235, 22h-215, and 24h-200u
mol-m?-s™ and cultivated for four weeks. The harvested results showed that basil plant height, number of lateral
branches, and leaf number tended to decrease from the 16h-295 treatment to the 24h-200 treatment. Shoot fresh
weight, dry weight, leaf area, leaf width, and leaf length were significantly higher in the 18 h-260 treatment. The total
phenolic contents in the 18h-260 treatment was significantly higher by 51.3%, 172.7%, 111%, and 119.7% compared
to the 16h-295, 20h-235, 22h-215, and 24h-200 treatments, respectively. Therefore, it is anticipated that cultivating
basil under the condition of 18h-260 treatment could yield enhanced growth quality and an increase in total phenolic

contents.
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1. &g M=

v&(Ocimum basilicum L.)& 0}A|o|<&H(Asia Seed Co.,
Ltd., Seoul, Korea)oj| A Jtuljste] 1053 £415 oFH Z8 1
(AO Plug, Grodan, Poland)o]] 51519 0w, 9% ¢fH &
15 27 R AlA 105 2 1 Ed|o]of FA|513int 2t
% 3 LED %Z%(H22P, APACK Inc., Korea)S 7] 16/8
AZHE/ED, 3% 180+20umol-m™-s™ 2 A5t o, &
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o 1224 Aldlsto] 27 2.5cm, A417H2 15.75cm 7HE 2.
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SAZEE4.9m(Z4o]) x 3.1m() x 3.25m(=0°])]f A
v W =[1,300mm(Z©]) x 700mm(Z) x 2,800mm(=°])] &
38, 7HEho] o}z 720mm 2 8190w, 7} o] el
Z 29 semi-DFT[1,295mm(Z°]) x 610mm(ZE) x
60mm(Z201)] IS 3742 7} eho]l X3k} 55749 B 1)
v W= mEoA AES stk Al W= sittol=
130L 27]0] oo} W8 Aapstelck. ool 2 Qhofl 45
Z(PD-G050M, WILO Co., Ltd., Germany)E- ©]-85}¢ 24
AlZE E3F EgA Iz o, 2% Y AtG e 21.6+3.6°C,
56.5+18.5%2] 317 %7104 Hoagland 2F§ EC 2.0dS m™
2477 21912 Qasick
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DLI 17mol'm™-d" 2 3-2|3}7] SJal] Aful = Abehol] &
Zu]E AEZEZ(SL.Sup7014, SciLab Co., Korea)[25¢cm
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Table 1. Standard calibration curve formula of total phenolic
compounds analysis.

Curve name Curve formula A B R?

GA Std Curve Y=A*X+B 24.6 0.0377 0.998

C,(pg/ml)=16.82 Aggs.5, —9-28 Agso.anm
C;)(,ug/ml): 36.92 A652A4nnl, —16.54 A665.2n,m
Q1:+(:)(Hg/ml): (1000 A47()nm —1.91 Ca —95.15 Cb)/225

Agssomms Assoanm S Aponme 22 665.2nm, 652.4nm,
470nmofl A A|RQ] 4= 3L C,2 chlorophylls a; C&=
chlorophylls b; C, , ,+= total carotenoids.

H}2 9] & &3 total phenolic content, TPC)E =45}
7] $13 Severo 5(2011) 9] Bt S 21 43] Msto] SA
o, FZEA galic acid(G7384-100G, Sigma-Aldrich,
St Louis, MO, USA)E o]-8-3t k=774 = &l 2 Al
=79 e Foglen, Alm AP chlorophyll a,
chlorophyll b2} total carotenoids g F-4J o] ARE-E HHY
FYU5HA AsY= ATk ZF AJ729] 75ul, 75uL Folin-Ciocalteu
reagent(F9252-100ML,Sigma-Aldrich, St Louis, MO, USA),
1,125pL 33} 25745 1.5mL tubeo]] ‘@12 5EZFRES- A|7 0
H, 225uL 7.5% NayCO; solutionS F=71510] 40-827F AR
HES-A|ZI ) 96 well plate(SPL30096, SPL., Korea)©]] 200u
L A EZEslo] microplate spectrophotometer(Epoch™,
Agilent Technologies, USA) 2.2 765nmof|A] S35 =
Hotedeh. 248 FHE G BEARTANE 0|83l
AiFE TPC = Table 1] TgAJ=o] Tk

(Asample - Ay)/Aa

TPC (ng GAE/mg) = .

Ay 765m O A|2.2] FFLE gk 4, 765nmof| A

galic acid 324410y A gk V=S4T Al =9 F3(200
uL); mS A= 2ol ARE-E A 2] 9Ki.e., 20mg/2000uL).
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4] 45 T ASEALE 918 2 AT 5N =5) 8 %
AF5133.21, chlorophyll a, chlorophyll b, total carotenoids,
total phenolic Tk £41817] e} 2} el 3ukzo 2
Axsiech S slolele] A2 7t BARAS e
SPSS(SPSS 29, SPSS Inc., Chicago, IL, USA) & 1305
Agielon], B 1§03} A%S 919 Tukey©] 52
ARORE 1ol p < 0.0504 24313k

MEStARHSIS|X|, H327 H4E 20234

4 F4Z AT 9 W57 Aelo] BE LS P
7} 18h-260 A]2}727} £} A2 o] wla) Aol 27]7h
L85 9100, 24n200 Hel7h P A AL fto R
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B8] )M 0 R Yre ZES L3Itk Table 2). A4} 71
£32820h-235, 22h-215, 24h-200 #|2]7} 16h-295 X|&]+
of Bl Zkzk 55.0, 41.9, 50.6% oMo 2 ZhaEtla,
18h-260 ] 2]7of| B]3} 2}+2}65.9, 56, 63% F-2| & 02 7
sjoick. whle] 2L BF17k dojA| m Hrrt ok
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2l pobo] 012 2Jol 2 ol gkt 18h-260 Hz]e] Al
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20h-235, 22h-215, 24h-200 A 2] ¥r} 9-0]8 0 & =0 Ask
= Kok
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27} 16h-260 T} A A 9 7B Fo] Z7kskirks
AIE YR =g, B ¢1512] 16h-2952} 18h-2602] *2]
ToA T AR AAS B AES SHhiet vttt BFEe
H3Ick Zhang “5(2020) 2] 1ol A 3352717} Ao d 45 5|
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27 16 A7 oA 24 AITEC & b5 Wl O] 2A4fo] k)=
A} vH)5=5t A3E e sFR|9L Elkins 2} van lersel
(2020)2] A3 A= Rudbeckia fulgida var. sullivantii
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o ol 71 BF7| e A 2k B v gl 3
L7157 SFATITE] chlorophyll $HFo] wolx| a1 333HA]
o] 2k o] 201x]4) ka1 71 7= o] B 912 7 Wby
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Table 2. Growth characteristics of Basil (Ocimum basilicum 1.) grown under different photoperiod and light intensity treatments at 4 weeks after
transplanting.

Treatment Shoot fresh ~ Shoot dry  Plant height Lateral branch Leaf Leaf area  Leaf width  Leaf length
(Wpmol-m>-s™) weight (g) weight (g) (cm) number number (cm) (cm) (cm)
16/295 54.20 ab” 5.16 a 1940 a 14.00 52.00 679.78 b 160.98 ab 261.8 ab
18/260 70.94 a 6.81 a 1444 b 13.20 51.40 900.05 a 185.14 a 29152 a
20/235 2787 ¢ 232 b 1238 b 12.40 45.00 404.12 ¢ 121.78 be 18255 ¢
22/215 37.44 be 3.00 b 13.64 b 12.40 36.80 54943 bc  127.07 be 191.27 be
24/200 27.82 ¢ 255b 1190 b 13.20 38.80 32220 d 10037 ¢ 149.03 ¢
Signiﬁcance sksksk sksksk skskeok Ns Ns skskesk sksksk ok

“Mean separation within column’s by Tukey’s multiple range test.
NS"Nonsignificant or significant at p < 0.001, respectively.

16 h/295 pmol-m2-s! 18 h/260 pmol-m2s*

20 h/235 pmol-m2-s!

o

)
K%

22 h/215 pmol-m?-s! 24 h/200 pmol-m2-s™

Fig. 1. Basil (Ocimum basilicum 1.) grown under different photoperiod and light intensity treatments (16h-295, 18h-260, 20h-235, 22h-215, 24h-200
pmol'm™>s™) in same DLI for 4 weeks after transplanting. Red line indicates 7 cm in length.

DW & 16h-295, 20h-235, 22h-215, 24h-200 2] <=4 2 1]
WAL u) 212}32.2,63.1,48.7, 77.7% & A5 H Ak
(Fig. 2A). Chlorophyll b2] 79-10.55mg-g” DW & T}=
gt o)A o2 7Y =2 AR oS Bl 18h-
260 A 2] 42] total chlorophyll 9] =2 T} A 2]+Lof H]
3 0-0)7 0 & Z7}519IrkFig. 2B). 20h-235 22 7-9] total
carotenoid T2 16h-295, 18h-260, 22h-215, 24h-200 %]
of 8|3l Z+2+49 .4, 64.2,39.6, 11.3% S-2]5}A] A5k
18h-260 2] v} 9] total phenolic compounds+= 87.84
mg-g” DW & 16h-295, 20h-235, 22h-215, 24h-200 A 2]¢]
ul§) 22k51.3, 1727, 111, 119.7% 2 5-0]317] Z7131ck

Ao =) AEaaw Qe a2 TS} <4t Eo]
Ao} e 20} SRR EROS) BT} PEE AEd
22 ZA4S Gt Zhang 5, 2020). NFAL0 2 up X do]
$A H R MDA 2 3118} 42 91t 2 Aol 4 MDA 3

2 4527171 4 o2 4= chlorophyll a, chlorophyll b, total
chlorophyll &] gF&fo] 7H4-5FH MDA 9] &2o] F7lghetal
H e gt of 2 AR AR A2 dbEc i

= A= itst 28 F stz Al AAE A A
sho] iz 2 RFSh= IS AR =t ogtoll= o]Eol
A B A F2toll= o)sste] ko] FThE T
(Engelsma, 1978; Engelsma, 1979; Kim 5, 2022). 342] &
Fo = Ao A 4] o] 2p-E=t F5717F 11 4|
B AT ROS A4S o AA f=stiA HlE sitEol
Z7lEeka sitide Andrade 5, 2021). E3F 32717} AW
Hl 3lgHEo| ZtfE]=t|(Hernandez-Adasme %, 2023),
o= 37719} s H=0ke] Fol vAIE Yehll= Aoletal
At ETh 2 A 7]of| 4] 16h-295 A2 Kt} 18h-260 A 2o A
Hz ol SThE Ao o]} e o] f-= 28Rt Alojeal
A= E ) Sutuliene 5(2022)2] ATLo|A] 150pumol-m™-s™
oflA4] 250pmol-m™s™ 2|2 2= upA ] & w3 e
kS HojFaL 300umol-m™-s oAl FraEkglck
S B 50umol-m s = =2 33 500umol-m s
o] 1] Z wls TeFo] FATHKim 5, 2020). o] & HlEke.
Z 5 AIB0)| 4] 20h-235, 22h-215, 24h-200 H 2|2 Z4E 2
H= ghol 7t A3t Akt wabA] 18h-260umol-
s A2ollA] BbA Aol A% B )5 B 5
o aE 7|E = Qs Aolefal Alm k.
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Fig. 2. Chlorophyll a, chlorophyll b (A), total chlorophyll, total carotenoid (B), and total phenolic compounds (C) of Basil (Ocimum basilicum L.) at
different photoperiod and light intensity treatments (16h-295, 18h-260, 20h-235, 22h-215, 24h-200pumol-m™s™). The bars represent the means
and the error bars indicate standard error (n = 5). Different letters at the top of bars indicate significant difference (p < 0.05) by Tukey's test.

M 9

7ol A HEE (Octmum basilicum L)
ﬂAAa

aiﬁk Bl 5—1}— 4571 %*“1 HH A Oﬂ JJr*?fP < %Eo}ﬁin}.
-4 ZDLI 17mol-m>-d"' 2 $x|5}7] ¢J&) A7 P
16h-295, 18h-260, 20h-235, 22h-215, 24h-200pmol-m™-s™
A2 A T 457 Aueleick 48 & A upale] 2
AL 22| N4, 4= 16h-295 2| of|A] 24h-200 2|2 Z
5 Wolx|= 7S Both AH BAls e, 9H
A, Z 20 18h-260 27} Q0)H 0 7 Eolon, &
RO 18h-260 227} 16h-295, 20h-235, 22h-215, 24h-200
Zeof vlsf 2+2+51.32, 172.71, 110.95, 119.71% = 3-0]61
Al =84k whebA QIE3S 577 AL 2 3T 2719
18h-260 = 2]of|A] v}2-E AjulobH A5 F2 0 Z o= T
T 2= 7S 4= O1& Aoetar AkEEch

F7t AN : BE}, dX4ESE BlE, LED, PPFD

A AL
AT S YSAAEY QIR A HEAY, 5 E
AER) AU B SYAE 14715197103 el &
e e EAEEE RS R B R R LR
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