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Growth and Antioxidant Activity of Gynura procumbens by
Natural Media Composition in Hydroponic Cultivation Using
Organic Nutrient Solution

Lee, Kyu-Hoi - Lee, Sung-Hee - Kim, Ju Hyoung - Park, Jae-Ho

Gynura procumbens (Family Asteraceae) is a medicinal plant commonly found in
tropical Asia countries such as China, Thailand, Indonesia, Malaysia, and Vietnam.
Traditionally, it is widely used in many different countries for the treatment of a
wide variety of health ailments such as kidney discomfort, rheumatism, diabetes
mellitus, constipation, and hypertension. The objective of this study was to select
the natural growth media for hydroponic cultivation of Gynura procumbens. The
commercially available thirty four different organic nutrient solutions were analyzed
for growing Gynura procumbens. After analysis, two organic nutrient solution were
selected, mixed (pH 5.5~6.5/EC 0.5~1.0 ds/m) and then used as organic fertilizers.
Thirty day old seedlings were planted and the environmental conditions of the
rhizosphere were also examined to select the natural media composition. The
minimum temperature of rhizosphere by type of natural media was highest in
cocopeat media and lowest in perlite media. Furthermore, plant growth was
examined from 50 days old seedlings, and vermiculite was observed to be most
effective and perlite was the least effective component as natural media. The total
polyphenol content of the studied plant material was also higher in vermiculite in
comparison to other growth media. The Gynura procumbens yields were also higher
in vermiculite in comparison to other growth media. Thus, vermiculite can be used
to improve Gynura procumbens plant growth as a natural growth media.

Key words : gynura procumbens, natural media, organic agriculture, organic
nutrient solution
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s =l g f7]A WA EIE FrhE &’l% Aot}

”é%i(Gynum procumbens)‘_ "]'EFOV\] of, QI Alote} B =, T o] Aloprt 4kA|Ql =

Edol el AR Y, £7]
=2 é}E‘r Ao HA Hdélf&ﬁ}(wmrt, 2001). o] 21 &2 Uukz oz L o] Aol A& ‘sam-
bungnyawa’e} B2 ¢, T A= ‘bai bing ca’E EHA om, FZ F24Q w3t A
Ro 2 &7 A= (Rosidah et al., 2008), F'dotAlotodl A 7375 2% 2 FEO 2 o]
L5 A =0 H(Perry, 1980).
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L AE A+

2 AR SHAREFH7 Y 71 5dA T4 AFATEZANA Tt e, Al

|- WYX(Gynura procumbens)= AEEBA 71FEFAHESE M AI A A FU s

ottt ez A 30d T S0 ¢ BEE ARste] 30x30 cn2 44 259
¢

BADE Table 17} 2T} AFo] &8 F714N e AFZ0E 771544 2

23k >
S5 ABRAA] 345E AE BT F 25 EFEt ARSI oM, Kim 5(2007)2] ¥
M-S Za3e] pH 5.5~6.5, EC 0.5~1.0 ds/m=Z 59 20¥¢ 56 1¥ 13, 3 3 50 LY A&

Z5(@13 mm, Nam Kyung Co.)E& ©|-&3}d A3+t

Table 1. Planting date and seeding quality of Gynura procumbens

. Plant height | Number of leaf | Leaf height Leaf width Root height
Planting Date
(mm) (ea) (mm) (mm) (cm)
4. 25. 15.3 2.7 32.0 14.4 15.8

2. AdulA A w4 U A% 24

AAu A st B8 98] pH} EC (Electrical conductivity)s FEAZ & 1:5 (AE
(L SHFT VR A% & O FE89 9] pHeF ECE 242} Orion Star A21129} Orion Versa
Star (Thermo Scientific, USA)E ZA3ITh F71&E 2 & H4& T2 Vario MAX Cube
(Elementar, Germany)E AF&3lo] 43I FaEJ4LE dFL UV-Vis Spectrophotometer
Cary 300 (Agilent, USA)S. 2, 9Fo]2 EA8 [CP-OES 5100 (Agilent, USA)S AR5} TH

ek BREA 8 BYAE A% BAE $UNAIE ATEA BAZIERDA, 2012)0) F
sHich.
3. FAst 24 57

) & oz 82 24

_*L

ZF dl& P2 Folin-Denis (1995)2] WS 3
Acetic acid/diethyl ether 100 mlE &33le] 583 5 & A5AS AAAL. oA E

70% Acetone® EE3}e] 50 mlE WHE & 2AI7F B9 wuHb FESYETE A5 YL filter
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paper= AW 3 70% AcetoneCE 50 ml AT FEE 50 plet FHFF 950 l,
Folin 500 pl& &3 3 20% Sodium carbonate 2.5 ml ¥ 40837t A Lo A wk-S-A| T
HES-ES EE54 ¢l 52 AAE UV/Visible spectrophotometer (Human Cop, Xma-3000PC)

£ o] &3ty 725 nmollA TFE=E A5G ) Standards Tannic acidZ A 24184
A

2) ABTS aiC|zh a{g

ABTS 2tz 27 &4 582 Van den Berg 5(1999)9] WS Hasle] =43
ABTS solutione 7 mM 3-ethylbenzthiazoline-6-sulfonic acid (2,2’azino-bis)2} 2.45 mM potas-
sium persulfateS &35t 2441759 ABTS+S A & S/HFE o] 83+ 734 nmol|
A &= ko] 0.70] HA IAAT 4 FEE FZFE 40 ploll ABTS solutione 760 pl
A 247 H 718k 3 20837 37°C ol A HHS-AIZ] & UV/Visible spectrophotometer (Human Cop,
Xma-3000PC)< ©]-83t 734 nmoll A FF=E SAHSIAUTE Al8A Yol o 2AZEE
< DMSO A& thz79} Bluste] Atstdal, FE229] &7 42 dF o= %E 7
st

[l

O

AR = (1-(FEE W77 FHE/FEE FAT FRE) X 100

3) DPPH ziC|z A{gd
DPPHE o] &3 AA &% Bondet 5(1997)9] WS Haste] =43t} DPPH
solution 300 puM 1,1-diphenyl-2-picryl hydrazyl (DPPH)E 515 nmol| A &3 %= gto] 1.00] =
= Ethanol ©]83le] 314 Fnlstdth 2t ¥ =# FF% 40 uloll DPPH solution 760 pl
5 H7MgE 3 208 3t 37°C oA HE&AIA UV/Visible spectrophotometer (Human Cop, Xma-
3000PC)S ©] €3t 515 nmol A FFE=E SAHFATH AEA T 2 2AZHES
DMSO A2 tz79 Hlaste] AMSAal, FE2=9 AN S s o2 %E T
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Fig. 1. Minimum temperature of rhizosphere by type of natural media.
* 1. Cocopeat, 2. Perlite, 3. Vermiculite, 4. Vermiculite : Perlite(1:1),
5. Cocopeat : Vermiculite : Perlite(2:1:1), 6. Cocopeat : Perlite(1:1),
7. Cocopeat : Perlite(2:1), 8. Cocopeat : Perlite(4:1)
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Ebtth A7) 82 09~5789 g kg! WSIE ZAMEE f7)EIEFo] B4 VElton, ]
Fetol|Ee} Helo|Ex {71 EFFC] 9A UEbgth fEA4HS 0.1~15.6 mg kg' HAZ
FIAINE+ FAEJL FFo]l w4 Yelgt o, vinEeto|E9t Hejo|Ex FAQIL 35
o] YA Uelstth ool X§-8&3S K 0.1~1.6 cmol kg, Ca 1.2~5.9 cmol kg', Mg 0.0~
1.7 cmol kg, Na 0.2~1.7 cmol kg'2 YEIGTE WLz AujFo] HAnAE pHE 6.2~83
o2 WA =AEE Au) Ao vl oA s AFS YERACH, ECE 1.1~4.82 Aju) 2
Hj Z] o] Hléﬂ FoA= AFE YRl on, HulEgte|E wiA oA 71 =& FAE Y
BTt ez Au$e] §71E FFE 10.7~5946 g kg' BHE ZIIE: Hejo|E
(2:1) ?‘éf&ﬂﬂzl% ALk YA X 2FeA Au) el vl&] oA Srleke A%E UE

Table 2. Chemical properties of natural media in before and after cultivation of Gynura

procumbens

, pH ECY OM* P,0s Ex. cations (cmol kg!)

Treatment B R N
(1:5) (ds m”) | (g kg”) |(mg kg") K Ca Mg Na

1 7.0 ¢ 09 a 5789 a 15.6 a 0.1 ¢ 59 a 1.1 b 04 cd

2 6.4 d 0.1 ¢ 09 d 09 d 0.1 ¢ 31D 1.2 b 0.3 de

3 8.7 a 02 ¢ 1.2 d 0.1d 14 b 12 ¢ 1.6 a 14 b

4 7.7 b 0.1 ¢ 1.6 d 09 d 1.6 a 12 ¢ 1.7 a 1.7 a
Before

5 7.1 ¢ 05b 260.3 ¢ 3.7 ¢ 13 b 12 ¢ 0.0 ¢ 14 b

6 72 ¢ 0.7 b 238.1 ¢ 73 b 0.1 ¢ 59 a 1.2 b 04 cd

7 7.0 ¢ 09 a 4076 b 13.7 a 0.1 ¢ 5.8 a 12 b 0.5 ¢

8 7.1 ¢ 0.7 b 3720 b 82 b 0.1 ¢ 59 a I.1b 02 e

1 6.5 d 1.7 de | 594.6 a 1.8 e 0.3 de 45 ¢ 0.6 d 10.3 ¢

2 6.8 ¢ 1.5 ef 14.0 e 09 f 0.5 cd 8.1 a 1.5 ab 19.1 a

3 8.3 a 48 a 10.7 e 73 b 0.7 ¢ 1.8 d 1.6 a 30d

4 7.1 b 24 ¢ 122 ¢ 4.6 ¢ 1.3 b 1.1d 03 d 13 e
After

5 6.2 e 34 b 3672 ¢ 82 a 02 e 1.1 d 1.7 a 24 d

6 6.6 ¢ 1.1 f 3745 ¢ 3.7 ¢ 22 a 1.7 d 1.2 be 13 e

7 6.4 de 25 ¢ 297.6 d 4.6 ¢ 0.5 ¢ 8.8 a 1.0 ¢ 16.1 b

8 6.2 ¢ 2.0d 4593 b 2.7 d 0.3 de 57b 1.9 a 10.6 ¢

“1. Cocopeat, 2. Perlite, 3. Vermiculite, 4. Vermiculite : Perlite (1:1), 5. Cocopeat : Vermiculite : Perlite (2:1:1),
6. Cocopeat : Perlite (1:1), 7. Cocopeat : Perlite (2:1), 8. Cocopeat : Perlite (4:1)

Y EC = Electrical conductivity

* OM = Organic matter
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Wtk Fole 38 K, Ca, Mg= A AT §A AFS YERQ M, Na= #H]
FEo|E ol E(1:1) SFHAE A g YA A2l mFolA Au) ol nls] F7}st
= A% YEid.
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EELE
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Table 3. Early growth of Gynura procumbens by natural media types

Treaments’ Plant height Stem diameter | Number of leaf | Leaf height Leaf width

(cm) (mm) (ca) (cm) (em)
1 14.3 cd” 6.0 b 13.1 be 10.1 b 4.7 be
2 112 e 5.1 cd 12.5 cd 84 ¢ 39d
3 17.0 a 6.2 ab 155 a 12.0 a 5.6 a
4 142 cd 54 ¢ 13.5 be 10.0 b 4.8 be
5 15.4 be 59 b 141 b 10.7 b 50D
6 120 e 45 ¢ 122 d 7.5 d 3.6 d
7 135 d 5.0 de 12.9 be 85 ¢ 3.6 d
8 157 b 6.5 a 13.7 b 102 b 4.6 c

. Cocopeat, 2. Perlite, 3. Vermiculite,
4. Vermiculite : Perlite (1:1),
5. Cocopeat : Vermiculite : Perlite (2:1:1),
6. Cocopeat : Perlite (1:1),
7. Cocopeat : Perlite (2:1), 8. Cocopeat : Perlite (4:1)
¥ Mean separation within columns by Duncan’s multiple range test at P =0.05
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Table 4. Quality and quantity of Gynura procumbens by natural media types

Treaments Leaf height Leaf width Yield

(cm) (em) (/plant)
Cocopeat 14.0 be* 56 b 849 b
Perlite 134 d 54 ¢ 456 d
Vermiculite 14.0 be 59 a 102.7 a
Vermiculite : Perlite (1:1) 13.6 bed 56 b 642 ¢
Cocopeat : vermiculite : Perlite (2:1:1) 14.8 a 59 a 1009 a
Cocopeat : Perlite (1:1) 13.7 bed 54 ¢ 55.7 cd
Cocopeat : Perlite (2:1) 13.6 bed 53 ¢ 623 ¢
Cocopeat : Perlite (4:1) 139 b 560b 93.4 b

“Mean separation within columns by Duncan’s multiple range test at P=0.05
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Fig. 2. Phenolic compounds of Gynura procumbens by natural media types.
* 1. Cocopeat, 2. Perlite, 3. Vermiculite, 4. Vermiculite : Perlite(1:1),
5. Cocopeat : Vermiculite : Perlite (2:1:1), 6. Cocopeat : Perlite (1:1),
7. Cocopeat : Perlite (2:1), 8. Cocopeat:Perlite (4:1)
* DW =Dry weight

2) ABTS radical % DPPH radical &77|s

HAAujA] 240 W& HYExY ABTS £47]%52 Fig. 33 2T AlSE%E 2.5%°0A &
o] E w27} 98.5%, ZIAIE A7} 98.1%, HEFEFe|E X7} 96.0% = LEFOH,
o) Felol E : Helol E(1:1) EFIAI7} 63.4%=E 7H $HAl YEbg T AA-8o152] DPPH
2A715S AV E A Fig. 4014 B A= A 2o] ASFE 2.5%NA ol E ulX]
7} 79.8%, WulFeo|E wiA| 7} 77.5%, ZEZHE B A7} 69.1%= e o H, Wu]Felo]
E"glolE(1:1) EFHIAIZ} 17.5%2 78 @A Yebg.
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Fig. 3. ABTS radical scavenging activity of Gynura procumbens by natural media types.
* 1. Cocopeat, 2. Perlite, 3. Vermiculite, 4. Vermiculite : Perlite (1:1),
5. Cocopeat : Vermiculite : Perlite (2:1:1), 6. Cocopeat : Perlite (1:1),

7. Cocopeat : Perlite (2:1), 8. Cocopeat : Perlite (4:1)
* DW =Dry weight
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Fig. 4. DPPH radical scavenging activity of Gynura procumbens by natural media types.

* 1. Cocopeat, 2. Perlite, 3. Vermiculite, 4. Vermiculite : Perlite (1:1),
5. Cocopeat : Vermiculite : Perlite (2:1:1), 6. Cocopeat:Perlite (1:1),
7. Cocopeat : Perlite (2:1), 8. Cocopeat : Perlite (4:1)

* DW =Dry weight
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