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ABSTRACT Greenhouse and laboratory experiments
were conducted to determine the effects of shade treatment
and substrate components on plant growth and physiological
activity of Taraxacum officinale. Substrates combined with
coco peat and perlite (ratio 70 : 30 and 50 : 50, v/v) showed
higher growth and yield than their single substrates
(»<0.05). Shade treatment also significantly reduced plant
height, root length, root diameter, leaf area, chlorophyll
content, and fresh weight (p<0.05), compared to no shade.
Contents of total phenolics [mg chlorogenic acid equivalents
(CAE) kg'' DW] and total flavonoids [mg naringin equivalents
kg DW] showed higher amounts in shoot parts than root
parts of T. officinale, with shade than no shade. The
antioxidant potential of the methanol extracts from the
plants dose-dependently increased. DPPH (1,1-diphenyl-2-
picryl hydrazyl radical) free radical scavenging activity was
higher in leaf parts than in root parts of the plants, and no
shade than with shade.

Keywords : Taraxacum officinale, shading treatment, growth,
phenolics, flavonoid
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Table 1. Composition of the balanced nutrient solution
modified for Taraxacum officinale cultivation
from Japanese Horticultural Experiment Station
(Ikeda, 1984)

Ingredient Chemical formula Concentrz?:non
(mg-L7)
5[Ca(NO3); - 2H,0] - NH4NO3 864
KNO; 729
Macronutrient MgSO, - 7TH20 492
KH>PO4 109
NH4H,PO4 62
Fe-EDTA (12.5%) 20
H;BO; 2.86
Micronutrient MnSO; - H:0 1.57
ZnS04 - THO 0.22
CuSOs - 5SH,O 0.08
Na;MoO; - 2H,0 0.03
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Fig. 1. Shoot (A) and root (B) lengths of Taraxacum officinale
plants grown under different shading degrees (from
no shade to 70% shade) and substrate components (A,
coco peat 100 : perlite 0; B, coco peat 70 : perlite
30; C, coco peat 50 : perlite 50; and D, coco peat
0 : perlite 100) in plastic house. Means with same
letter are not significantly different (p<0.05).
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Fig. 2. Number of leaves (A) and root diameter (B) of
Taraxacum officinale grown under different shading
degrees (from no shade to 70% shade) and substrate
components (A, coco peat 100 : perlite 0; B, coco
peat 70 : perlite 30; C, coco peat 50 : perlite 50; and
D, coco peat 0 : perlite 100) in plastic house. Means
with same letter are not significantly different (»p<0.05).
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Fig. 3. Leaf area (A) and chlorophyll content (B) of Taraxacum
officinale different shading degrees (from no shade to
70% shade) and substrate components (A, coco peat
100 : perlite 0; B, coco peat 70 : perlite 30; C, coco
peat 50 : perlite 50; and D, coco peat 0 : perlite 100)
in plastic house. Means with same letter are not
significantly different (p<0.05).
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Fig. 4. Shoot (A) and root (B) fresh weights of Taraxacum
officinale grown under different shading degrees (from
no shade to 70% shade) and substrate components (A,
coco peat 100 : perlite 0; B, coco peat 70 : perlite
30; C, coco peat 50 : perlite 50; and D, coco peat
0 : perlite 100) in plastic house. Means with same
letter are not significantly different (p<0.05).
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Fig. 5. Total phenolics content in the methanol extracts
(10,000 mg kg-1) from shoot (A) and root (B) parts
of Taraxacum officinale grown under different
shading degrees (from no shade to 70% shade) and
substrate components (A, coco peat 100 : perlite 0;
B, coco peat 70 : petlite 30; C, coco peat 50 : perlite
50; and D, coco peat 0 : perlite 100) in plastic
house. Means with same letter are not significantly
different (p<0.05).
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Fig. 6. Total flavonoid content in the methanol extracts
(10,000 mg kg") from shoot (A) and root (B) parts
of Taraxacum officinale grown under different
shading degrees (from no shade to 70% shade) and
substrate components (A, coco peat 100 : perlite 0;
B, coco peat 70 : perlite 30; C, coco peat 50 :
perlite 50; and D, coco peat 0 : perlite 100) in
plastic house. Means with same letter are not
significantly different (p<0.05).
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Fig. 7. DPPH radical scavenging activity in the methanol
extracts (10,000 mg kg') from shoot (A) and root
(B) parts of Taraxacum officinale grown under
different shading degrees (from no shade to 70%
shade) and substrate components (A, coco peat 100
: perlite 0; B, coco peat 70 : perlite 30; C, coco peat
50 : perlite 50; and D, coco peat 0 : perlite 100) in
plastic house. Means with same letter are not
significantly different (p<0.05).
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Fig. 8. Nitrite scavenging activity in the methanol extracts
(10,000 mg kg') from shoot (A) and root (B) parts
of Taraxacum officinale grown under different shading
degrees (from no shade to 70% shade) and substrate
components (A, coco peat 100 : perlite 0; B, coco
peat 70 : perlite 30; C, coco peat 50 : perlite 50; and
D, coco peat 0 : perlite 100) in plastic house. Means
with same letter are not significantly different (p<0.05).

o] =315l (Niemeyer, 1988) o] AEd 2o 7|01t
2ol S7hs vz 2 2E 20 tigh A=Y B
712 & shuel Ae= AHAAL Qle (Bell, 1981).

STt AAME HEhS Z22E5(15.6~85.8%)0] X|3H5H20.1~
65.8 Y%)ET} & 2ALC BAT 2F(15.6~45.6%) 5
the FAP3(20.1~85.8 %)olA o &2 EA4e HAth
S5, BA) A A4 dehe #320) DPPH 22
AASL coco peat THEHEZ|L}F coco peat?} perliteS

50072 S5kst x| oA 2+t 85.71) 84.6% = T =
A epk ot wjAIzke] dtol galA] gkt ol ol
= Al= YeythFig. 7).

ShH, AU AR e 55 55 10,000 mg
kg'ofl THEE oFHALA 275 XS ke FEE(T14~
78.0%)0] AAHE(66.1~723 %)Ert =& AjFo|dT X
AFELOL )R B 213K66.1 ~77.1%) BTk 22H69.6~
78.0 %)X T =& EAS HAATh SHAINE AFHEe} A]
SRR mEO|A WjAI7ke] fede QR ket (Fig. 8)

oo Antm & uf, A AL fI o
"X Z A coco peat?} perliteE 22} 70 : 301} 50 : 5002
=33t Hi A7} coco peat} perlite] THEHiA| Ert A Yl
Geagoll QlolH O)HOR B, BHea AA Yold 3
Yol T2 AG W S, F 95T F Behricol
35 9 DPPH 2ho] 2 2753} ofdale 4715 27
Fo s folgom ol melr,

O:

o |rt

b5 e
x4
AFUEA Y ALY A3 RN D AF S
gelat szl et ARS AT T BE ATy
¥olg WES A SAT APA S SAst A
FUEE M-S 9% A A ZTS coco peatsh

perliteE 2}z 70 : 303} 50 : 5002 &
peato} perlite Z}2}o] GEul 2| Hk 3%
WS 24, 2%, 94 2H74, 99A, 984 9%
9 AFe BAo] 50%2} 0% AR §o Mo &
A ehgeh(p<0.05). % sl BFY F SepuiolS &
oo A AR A Vet & s @
e Ao Aguct ¥4 A2, F S



AZTHEEHOIM MBS ¥E K YUEYEE Ho| A7 455

o|= FF 50%AFNA TP BT 1 vhgo] FAd
T} 70%21 4207 =9kc} $HH, DPPH ght]d &A%}
obAAtY 24 B3 L FEE U FUES

Al-Saadawi, 1. S., M. B. Arif, and A. J. Al-Rubeaa. 1985.
Allelopathic effects of Citrus aurantium L. II. Isolation,
characterization and biological activities of phytotoxins. J.
Chem. Ecol. 11 : 1527-1534.

Balakumar, T., V. H. B. Vincent, and K. Paliwal. 1993. On
the interaction of UV-B radiation (280-315 nm) with water
stress in crop plants. Physiologia Plantarum. 87 : 217-222.

Bao, J. S., Y. Cai, M. Sun, G. Y. Wang, and H. Corke. 2005.
Anthocyanins, flavonoids, and free radical scavenging
activity of Chinese bayberry (Myrica rubra) extracts and
their color properties and stability. J. Agric. Food Chem.
53 : 2327-2332.

Bell, A. B. 1981. Biochemical mechanisms of disease resistance.
Annu. Rev. Plant Physiol. 32 : 21-81.

Blosi, M. S. 1958. Antioxidant determinations by use of a
stable free radical. Nature. 26 : 1199-1200.

Brand, M. H. 1997. Shade influences plant growth, leaf color,
and chlorophyll content of Kalmia latifolia L. cultivar.
HortScience. 32 : 206-208.

Chon, S. U. 2006. Shade effect on growth and allelopathic
potential of lettuce (Lactuca sativa L.) cultivars. Kor. J.
Weed Sci. 26(3) : 270-278.

Gray, J. I. and L. R. Jr. Dugan. 1975. Inhibition of N-nitrosamine
formation in model food systems. J. Food Sci. 40 : 981-984.

Ho, C., E. J. Choi, G. S. Yoo, K. M. Kim, and S. Y. Ryu.
1998. Desacetylmatricarin, an anti-allergic component from
Taraxacum platycarpum. Planta Med. 64 : 577-578.

Hong, C. K., S. B. Bang, and J. S. Han. 1996. Effects of
shading net on growth and yield of Aster scaber Thunb.
and Ligularia fischeri Turez. RDA J. Agri. Sci. 38 :
462-467.

Hu, C. and D. K. David. 2003. Antioxidant, prooxidant, and
cytotoxic activities of solvent-fractionated dandelion (Taraxacum
officinale) flower extracts in vitro. J. Agric. Food Chem. 51
: 301-310.

Ikeda, H. 1986. Nutrient solution management in view of
nutrient requirement of crops. Agr. Hort. 61 : 205-211.
Kotobuki, H., A. Akira, Y. Itaru, N. Shigehiko, H. Zen-ichi,
and N. Ichiya. 1965. Antitumor avtivity of 4(or 5)-
aminoimidazole-5(or 4)-carboxamide derivatives. GANN

Japanese Journal of Cancer Research. 56(4) : 417-420.

Lee, E. B., J. K. Kim, and O. K. Kim. 1993. The antigastritic
effect of Taraxaci Herba. Kor. J. Pharmacogn. 24 : 313-318.

Lee, Y. B. 1994. Hydroponics-High tech agricultural techniques
in 21th century. pp. 62-65.

Niemeyer, H. M. 1988. Hydroxamic acids (4-hydroxy-1,4-
benzoxazin-3-ones), defence chemicals in the Gramineae.
Phytochemistry. 27 : 3349-3358.

SAS (Statistical Analysis Systems) Institute. 2000. SAS/STAT
user’s guide. Version 7. Electronic Version. Cary, NC,
USA.

Singleton, V. L. and J. A. Rossi. 1965. A colorimetry of total
phenolics with phosphomolybdic-phosphotungstic acid reagents.
Am. J. Enol. Viticult. 16 : 144-158.

Son, H. Y. and S. C. Chae. 2003. Effects of shading, potting
media and plant growth retardant treatment on the growth
and flowering of Spiranthes sinensis. Kor. J. Hort. Sci.
Tech. 21 : 129-135.

Takasaki, M., T. Konoshima, H. Tokuda, K. Masuda, Y. Arai,
K. Shiojima, and H. Ageta. 1999a. Anti-carcinogenic activity
of Taraxacum plant. 1. Biol. Pharm. Bull. 22: 602-605.

Takasaki, M., T. Konoshima, H. Tokuda, K. Masuda, Y. Arai,
K. Shiojima, and H. Ageta. 1999b. Anti-carcinogenic
activity of Taraxacum plant. 1I. Biol. Pharm. Bull. 22 :
606-610.





