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Abstract. This study was carried out to investigate the effects of cultural systems on growth, vitamin C, amino acid
content, and yield of Peucedanum japonicum grown in artificial light plant factory. Treatments were given with
Nutrient Film Technique (NFT), Medium (Perlite), and Aeroponics. Plant height was the highest in NFT system as
10.2cm, and was the shortest in Perlite as 8.9cm. Fresh leaf weight was the high in order of Perlite, NFT, and
Aeroponics. Total phenolic compounds was different from cultural systems in order of Aeroponics as
117.84mg-100g’ GE, NFT as 98.57mg-100g" GE and Perlite as 74.62mg-100g" GE. Total flavonoid content of
Aeroponics is 0.12mg-100g™" but that of NFT and Perlite treatments is not detected. Vitamin C content in Aeropon-
ics as 108.23mg-100g" was significant different from Perlite as 88.05mg-100g"as and NFT 80.83mg:100g™'. Total
dietary fiber content was higher Aeroponics than Perlite and NFT. Cystein content was the highest in Aeroponics as
46.76mg-100g™" and methione content was the lowest in Perlite as 75.64mg:100g™. Mineral content of leaves was

high in order of K, Ca, P and Mg in all treatments.
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Fig. 1. Design and scene of cultural system
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Hom, op| kA5 7](Biochrom 30, Biochrom
Ltd., Cambridge, UK)E ol83t] E43I3itt. ojw
buffer solutione lithium citrate bufferS A3},
buffer flow rate= 0.33mL-min”', ninhydrin flow rate:=
0.33mL'min"', column == 37°Co|H,
volume 40uLE 3FHTH

Z 2olAHE AOAC(1996)dl =3t HA519)
5, 84 S (enzymatic- gravimetric method)OZ A
g3} BEIAFE a-amylase solution(heat stable, for
dietary fiber assay)©Z A3} A]Zl T3 protease}
amylogoucosidseE A= HHA|A THAT} HE-S A
A BaH AR 39S AL T eraE &
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% Ao] Az WA olale] TEe HEAAC.

% sl Fe B8] 5] ART NRT )
Apiel Qe F MAELE W FOKELh 1 F dmL
9] 80% acetoneS VlO|AZHZNOF Y31 TRA] SHH 4]
o] Ft}. Transfer pippet&Z 1mLe] A|EE vlo|a2HF
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AE 50uL, 7.5% Na,CO; 600uLS <sAtHE Yojsth,
Blank micro tubed] JF5  135uL, 10%  Folin-
Ciocalteu reagent 750uL, 80% acetone 50uL, 7.5%
Na,CO; 600uLS <AUE Yolzth, B4 Ags 7zt
1024 voltexing 3+ % 45°C water bathol] 1587+ ¥
= 2 F S8 48 o 1mLe] MRS Fsie
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& STh o= JHES Al flsle] A= 02gS
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< 2tk F2 1ImLs 9318 3Els o83) mlo|laE
FHo| Yer) 3mLe] 8700 F=N 25ul, 5% NaNO,
75ul, 10% AICL; (freshness) 150pL, IM-NaOH 500uL<- &
I AR 25mle] HEE SHTE AT TS 410
T 5 585 7ItH=It. Spectrophotometer 510nmellx 74
SH}. Standard curve catechin® @ AT},
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An o o
W]l A2 NFT9F  Aeroponics  #|2]ollA]
102~9.2cm®] X5 YERICOH, Perlite 2]l

8.9cm=z 7FF ASITH(Table 1). B9 9437 4=
217} 7.4emét 10.9cmE 58t ohE AETe) £
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AUellx] H&ske Zlo] AAle &S Aolgtar AZE
. A9 NFT9} Perlite= 15.4~16.001 2 *]2]
7t zpol7b §loH, Aeroponicse= 12.1912 7 A
At

T 4 AATE PerlitedllX] 6292 7P FAA,
NFT, Aeroponicsi=®]|THTable 2). & =82 Aeroponics
7} 18.3%% 7FE =431, NFT9} Perlite= 22} 16.5%,
15.4%=2 Ut A5 Aeroponics’t 19.55 g2
7V FAYCY, NFTS} Perites A27lE FoAdS
YRR kot ¥e] HESE i) AT 22
SEO T Aeroponics’} 2.84g0 2 7PF FAKOU, AE
&2 Aol e} 133~14.5%] XS YIS TRE
2 Perlite’} 5562 % 7 £959™, NFT, Aeroponics <~
ojtt. A} Fo] AlzFlo] w} Zjol7h v A
AuAlzElel| wE Z|sHE Ade] xlo](dara not shown)
7} Beje] dhd, APde] ASEETE ofue} o= o
S mx Aoz AzbEn

WEAEIA R F slE 2 Aeroponics7h
117.84mg-100g”" GEZ 7P =30tk o & A2l 794
S Jepiem, NFT$} Perite= ZH2} 98.57-, 74.62mg
‘100g" GE o2 APl whyel w} xbolE& yelth

(Table 3). W32] Zejulls ke x4} 3.08me-g!

Table 1. Characteristics of plant height, leaf length, leaf width, leaf thickness, chlorophyll content, and number of harvested leaves
according to different cultural systems in Peucedanum japonicum plant factory.

Cultural systems Plant height Leaf length Leaf width Leaf thickness Chlorophyll content ~ No. of harvested
(cm) (cm) (cm) (mm) (SPAD value) leaves
NFT 10.2 a* 520 93b 0.427 a 524a 160 a
Perlite 89b 50b 8.7b 0.442 a 482 b 154 a
Aeroponics 9.2 ab 74 a 109a 0.408 b 473 b 12.1b

“Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 2. Characteristics of fresh weight, dry weight, percentage of dry matter of leaves and root, and T/R ratio according to different cul-

tural systems in Peucedanum japonicum plant factory.

Leaves Root
Cultural T/R
system Fresh weight Dry weight Oieélc;r:;zgneer Fresh weight Dry weight Peé;;rr]li%feff ratio
(g/plant) (g/plant) %) (g/plant) (g/plant) (%)
NFT 55.0 b” 9.1b 16.5b 11.85b 1.71b 144a 371b
Perlite 629 a 9.7 a 154c¢ 11.31b 1.50 b 133 a 5.56a
Aeroponics 49.0c 9.0b 183 a 19.55a 284a 145a 251¢c

“Mean separation within columns by Duncan's multiple range test at 5% level.

Table 3. Characteristics of total phenolic compound content, and
total flavonoid content according to different cultural systems
in Peucedanum japonicum plant factory.

Total phenolic Total flavonoid

(;;lttzﬁl compound clontent content ]
(mg-100g™ GE) (mg-100g™)
NFT 98.57 b” Not detected
Perlite 74.62 ¢ Not detected
Aeroponics 117.84 a 0.12

“Mean separation within columns by Duncan's multiple range test
at 5% level.
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A (Jin 5, 2014; Lee, 2009; Yoon 5, 2010)¢} ¥ <
T AYE T BW 2] ASHA, FEA7, A
Hel] i WIER] ¢ o] Aozt Ut ole
2hz-0] HlET] C 32 phytochemicals?] dFo =z &
73ell dEks e 7 wiRke]7] wjiolgtar AztET)

WEe F AoldfiAa RS Aeroponics’l 5.98mg
100g'E 7P Bk, Perlite?t NFTE 242t 5.82-,

Total dietary fiber (g-100g!)
N

NFT Perlite Aeroponics

Fig. 2. Characteristics of vitamin C and total dietary fiber content in leaves according to different cultural systems in Peucedanum japoni-

cum plant factory.
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Fig. 3. Characteristics of cystein and methionine content in leaves according to different cultural systems in Peucedanum japonicum plant

factory.

Table 4. Contents of mineral of leaves according to different cultural systems in Peucedanum japonicum plant factory.

Unit : %
T-N P K Ca Mg S
NFT 4.20+0.06” 1.2840.10 4.16+0.06 2.02+0.14 0.24+0.00 0.40+0.09
Perlite 4.59+0.05 1.21£0.28 4.49+0.23 1.88+0.47 0.2540.01 0.39+0.02
Aeroponics 4.36%0.11 1.17+0.05 4.31+0.24 2.05+0.35 0.25+0.02 0.34+0.00
“All values are expressed as mean+=SD of triplicate determinations.
5.77mg-100g o]k, 709 F Aopdfia Rk A1 H

Eo] 172%e]a1, 7AZE°] 182%=Z (Park 5, 2001), W
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Aeroponicst2 2 FARITE F e TS Aeroponics’t
117.84mg-100g’ GEZ 7Fg =9k31, NFT 98.57mg:100g™
GE, Perlite 74.62mg-100g' GE s=0& A ¥Pol we} =}
o2 UeRith. % Z#}H:ol=x  AeroponicsolARH
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