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Capability Enhancement in the Production of High-Quality Gotu Kola for Medicinal
Plants with Nontoxic and Heavy Metal Contamination
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Abstract: Gotu kola (Centella asiatica (Linn.) Urban) is an indigenous medicinal plant that has been
greatly used for the pharmacological purpose. However, inconstant yield and active ingredients are
generally found from crude extract of fresh Gotu kola according to the variation of season and climate.
Moreover, the contamination of toxic residues and heavy metals is a critical problem in the traditional
production. Therefore, the production of Gotu kola in the greenhouse system and soilless cultivation was
studied. The comparison of the types and proportions of planting materials and formula of the nutrient
solution were conducted for the production of Gotu kola in the soilless system. The results showed that
the application of commercial nutrient solution with planting material of 1:1 v/v coarse sand: coconut
coir had the best growth and yield compared to the others. Besides, Asiaticoside and Madecassoside
content in this treatment tended to be higher than those in other treatments without statistical
significance. A comparison between greenhouse technology under soilless culture conditions and
farmers' production was evaluated. The results revealed that the production under greenhouse
conditions and soilless system could significantly increase the length of stolon, yield and Asiaticoside
and Madecassoside content that showed significantly compared to farmers' production technology.
Additionally, the pesticide residue analysis in all processes showed no pesticide residues, whereas the

farmers' production had level of heavy metals, iron and lead exceeded the standard level for Gotu kola.

Keywords: Gotu Kola, soilless system, nutrient solution, triterpene
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Table 1 Concentration of different nutrient solution.
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n19948 Srithongkul et al., (2011) WIIUATITZ AL
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Tuaq 24-27 aeAEaEag waz 70-80 wafidust
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Concentration (g/l)

Element
Enshi Hoagland Commercial
Ca(NOS)2*4HQO 95 65.6 115
KNO3 81 60.6 70
Fe-EDTA
2.5 0.22 3
(Iron chelate)
Fe-DTPA
- - 3
(Iron chelate)
NH H PO 15.5 - 10
4 2 4
KH PO - 136 15
2 4
MgSOA*YHzo 50 49 50




72

ANFANFASNHATUAENIFTAANIS 6 (1) : 69-78 (2566)

Table 1 (continued).

Concentration (g/l)

Element
Enshi Hoagland Commercial

CuSO4*5HZO 0.016 0.08 -
H3803 0.572 0.286 -
ZnSO;?HZO 0.022 0.22 -
NaZMoOA*ZHZO 0.005 0.12 0.1
H MoO *H O - 0.09 -

2 4 2
MnCI2*4H2O - 0.181 -
Mn-EDTA 13% - - 1
Micronutrient fertilizers 5

Nic-spray

(MgO 7.00%, Fe 1.80%, Mn 1.80%, Cu
1.90%, Zn 1.70%, B 1.7%, Mo 0.01%)
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Table 2 Growth of Centella asiatica at 60 days after planting when using different nutrient solutions and different planting
media at Sukhothai Horticultural Research Center during summer season in 2021.

FERTILIZER (F)
TREAT Enshi Hoagland Commercial
MENT Number  The length Number  The length Number The length
) Number  Number Number  Number Number Number
Plant/ of stolon Plant/ of stolon Plant/ of stolon
of leaf  of stolon : of leaf  of stolon Y of leaf  of stolon |
stolon” (cm) stolon (cm) stolon (cm)
™ 9.74 2.19 1.93ab 30.27a 9.00 2.33 1.88ab 30.54a 8.21 2.41 1.72b 28.59
T2 9.94 2.27 2.37a 30.80a 9.44 2.25 2.32a 34.11a 12.22 2.67 2.46a 34.21
T3 8.75 2.41 1.70b 22.63b 8.45 2.08 1.37b 19.62b 10.24 2.51 2.23ab 29.31
T4 8.97 2.14 2.34a 33.00a 10.14 1.91 2.40a 34.43a 12.05 2.34 2.25ab 34.35
F-test ns ns * * ns ns * * ns ns * ns

The leaf number /plant CV(a) =

The plant number/stolon CV (a) = 44.2%; CV (b) =

32.1%; CV (b) = 17.0%; The stolon number /plant CV (a) =
27.2%; The length of stolon CV (a) = 15.8%; CV (b)

33.9%; CV (b) = 19.7%;
=27.5%

" Means follow by different letters in the same column are significantly different according to DMRT (p>0.05); ns = not significant, *=significant.
Note: T1; Coarse sand: Rice husk charcoal, ratio 1:1 T2; Coarse sand: Coconut coir ratio 1:1 T3; Rice husk charcoal: Coconut coir ratio 1:1

T4; Perlite: Vermiculite ratio 2:1
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Table 3 Total fresh weight (kg/m?) and triterpenes content (%DW) of 4 types of Centella asiatica at the second harvest

when different nutrient solution formulations were used with different planting media at Sukhothai Horticultural Research

Center during summer season in 2021.

FERTILIZER (F)
TREAT Enshi Hoagland Commercial
MENT Total Made Asiati Made Asi Total Made Asiati Made Asia Total Made  Asiati Made Asia
sia
M fresh casso co cassic tic acid fresh casso co cassic tic fresh casso co cassic tic
] 1
weight side side acid (%DW) weight side acid acid weight side Side acid acid
(kg/m®)  (%DW) (%DW) (%DW) (kg/m*)" (%DW) (%DW) (%DW) (%DW) (kg/m’) (%DW) (%DW) (%DW) (%DW)
T 1.09 0.98bc 1.35ab  0.28a 0.20a 0.75b 0.90c  1.04bc 0.13b 0.11b 1.90 0.65b 0.78pb 0.42a 0.24a
T2 1.35 1.09b 1.51a  0.14b  0.10b 1.89a 1.28a 1.28a 0.11b  0.08c 2.10 141a 1.69a 0.35a 0.21b
T3 1.16 0.84c 099  0.11b  0.09b 0.74b 0.93c 095c 0.36a 0.21a 1.88 1.33a 1.12a 0.35a 0.16¢c
T4 1.50 1.26a 1.58a  0.11b  0.08b 1.54a 1.10b  1.18ab 0.14b 0.09bc  2.09 1.22a  1.13a 0.24b  0.14c
F-test ns - ) ns )

Yield CV (a) = 15.0%; CV (b) = 26.4%; Madecassoside CV (b)= 6.9%; Asiaticoside CV (b)= 6.4%; Madecassic acid CV (b)= 9.0%; Asiatic acid CV

(b)=14.2%

" Means follow by different letters in the same column are significantly different according to DMRT (p>0.05); ns = not significant, *=significant.

Note: T1; Coarse sand: Rice husk charcoal, ratio 1:1 T2; Coarse sand: Coconut coir ratio 1:1 T3; Rice husk charcoal: Coconut coir ratio 1:1

T4, Perlite: Vermiculite ratio 2:1
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Table 4 Growth and yield of Centella asiatica at 60 days after planting compared between 2 production technologies at

Sukhothai Horticultural Research Center during rainy season in 2021.

Growth of Centella asiatica Yield
The length Total dr Total fresh
TREATMENT (T) Number Number Number 9 ) y )
of stolon weight weight
of leaf of stolon Plant/stolon 5 5
(cm) (kg/m") (kg/m”)
T1 11.32 2.49 2.64 59.02 0.36 2.49
T2 9.37 2.46 2.45 36.12 0.19 1.30
t-test * ns ns * * *

ns = not significant, *=significant.

Table 5 Triterpenes content (%DW) of 4 types of Centella asiatica at the second harvest compared between 2 production

technologies at Sukhothai Horticultural Research Center during rainy season in 2021.

TREATMENT Madecassoside Asiaticoside Madecassic acid Asiatic acid
) (%DW) (%DW) (%DW) (%DW)
T1 1.73 2.05 0.71 0.32
T2 0.35 0.45 0.47 0.23
t-test * * * ns
Farmer plot " 0.44 0.35 0.67 0.42

ns = not significant, *=significant.
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Table 6 Pesticide residues and heavy metals of Centella asiatica at the second harvest compared between 2 production

technologies at Sukhothai Horticultural Research Center during rainy season in 2021.

Pesticide residues Iron Lead Arsenic Cadmium Mercury
TREATMENT (T)
4 group (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Not Not
T1 15 < 0.050 0.036 <0.018
Detected Detected
Not
T2 132 0.13 0.67 0.085 <0.018
Detected
W Not
Farmer plot 28.2 < 0.050 0.057 0.025 <0.018
Detected
T1: The production technology under greenhouse conditions in a soilless system
T2: The production technology of farmers
"Farmers plot, Bang Len District, Nakhon Pathom Province
14 a
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