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Abstract. The study was investigated to compare growth characteristics, the antioxidant activity, and the triterpenoid
content of two Centella asiatica cultivars (‘Giant Tiger Care’ and ‘Good Tiger Care’). At 41 days after transplanting,
lengths of leaf and petiole were significantly longer in ‘Good Tiger Care’ than in ‘Giant Tiger Care’. However, the
growth characteristics (leaf area, petiole thickness, petiole length, and weight) were greater in ‘Giant Tiger Care’ than
in ‘Good Tiger Care’ at 104 days after transplanting (harvest time). Antioxidant activity and total phenol content in
four extracts (WE, water extract; HWE, hot water extract; 50E, 50% EtOH extract; 70E, 70% EtOH extract) of the two
cultivars were high in 70E of ‘Giant Tiger Care’. As a result of the triterpenoids analysis, the major triterpenoids of the
two cultivars were identified as madecassoside and asiaticoside. The total triterpenoid content was high in S0E and
70E of ‘Giant Tiger Care’ and ‘Good Tiger Care’, respectively but the total triterpenoid content was highest in Good
Tiger Care’. However, at the 104 days after planting, the yield of ‘Giant Tiger Care’ was three times higher than that
of ‘Good Tiger Care’. In addition, the total triterpenoid content that can be produced in the same cultivation area
(3.3m’) was 2.459mg in 50E of ‘Giant Tiger Care’, which was ~2.2times higher than that of 70E of ‘Good Tiger Care’
(1.103 mg). Thus, it is considered economical to cultivate ‘Giant Tiger Care’ which has the highest antioxidant activity
and high total triterpenoid production per cultivation area.
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Fig. 1. Changes in daily air temperature inside the non-heated greenhouse where the two Centella asiatica were grown and outside in 2020.
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Fig. 2. Changes in leaf width (A), length (B), and petiole length (C) of
‘Giant Tiger Care’ and ‘Good Tiger Care’ from 21 to 104 days after
planting in 2020. Data are presented as mean + SD (n= 10). Different
letters indicate significant difference in growth characteristic between
the investigation dates, according to the Duncan’s multiple range
test (p < 0.05). *, **, and *** indicate significant differences at p <
0.05, p <0.01, and p <0.001, respectively according to the #-test.

Ho g Sl ot ol = B0 A St fABISIcH
(Fig. 2B, C). 3PA|RE 2] -84 URE 2HU7HA] ‘Aol A E
Efo]7] Alof o] o] A[&2 02 78t gtdofl= 5t
W& Ho 20kTH(Fig. 2). 53] ‘& 2 kol 4&
ol Fol# o2 7asilth(Fig. 2A, B). 22Hdof] “Ajo]
OJ_E E}Olﬂ 71101 9} i“ﬂﬁ’fﬂ A Fel e o= 7
°l7P+ °1°1 Z}QDP iﬁ%ﬂwb‘%‘ﬂ*“l &
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ZARRE A3(Table 1), F7Al= ‘Aol AE ERolA Ao 7}
0.43 +£0.55mm, ‘HE-20.46 + 0.08mm = F ZX719] &
o] 2l 2ol 7} “%E} ‘ﬁ‘ﬂ’ﬂ& Ao|AE Efo|7 AloP 7}
S Hoh 234 WAL AT LeH FAY Al
28] ) AEHE ‘x}ome gfolA] Ao 7} FPE 1
50| 0 28] 59k oL, 4Bl T B0 4 82%
S0} 2121 o7} Y91tk ol Ko|AE Bro] A Ao} 7}
B W I, o] U, gRIF0l RelH o =

B oo 1

7] fj 7o) AESE = B3 =2 Z o & AZtETE SPADE
245 JEA RS & 22 7] 0 0]Z o] Zjo]= g%l

Hunter a = %}0] Q1E Efo| 7] Ao} o} <& of 4] B5= &
o] ZE hehufo] S410] o], Ao ] A Eo]A Aol 7}y
2 5} Hunter a7} 21202 to} o] e =4o|glc}
Prasad 5(2014)%= Q1 %- 02| A Hof|A] Al 0 2 Ajujj=]
= Aol 47 BE B s Hefo] e u]
eleb ek wasietch obd W 552l A
1o et A S e Bl 1 1A 470 ojat A
6 & AZrelcl(Valadabadi®} Farahani, 2010; Hokmalipour
@} Darbandi, 2011). T3}k Madeira $(2003)-2 SPAD 3t}
Hunter a 7+o] Aljzl o & ko AlmubA| 2 v s)gic) u}
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Table 1. Growth characteristics of ‘Giant Tiger Care’ and ‘Good Tiger Care’ after harvest on July 16, 2020.

Cultivar Leaf thiclfness Leaf e;rea Leaf fresh Leaf dry  Petiole thickness Relative water Chloroph)zfll Hunter a*
(mm) (cm’) weight (g) weight (g) (mm) content (%)  (umol-m")
‘Giant Tiger Care’ 0.43 £ 0.05 7.80+ 095 044 +006 008 =001 231 +£022 81.81 + 1.23 29.51 £3.75 —8.89 + 0.62
‘Good Tiger Care’ 0.46 + 0.08 343 £ 031 023 +0.04 0.04 + 0.01 1.41 £ 021 8234 +£2.05 3037 £4.59 —8.19 + 047
Signiﬁcancey NS sk *kk *kk *kk NS NS *

“Data are present as mean + SD (n = 10).

*Significance level according to the r-test. NS, non-significance; *, p < 0.05; ** p < 0.01; *** p < 0.001.
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Table 2. Extraction yield, antioxidant activity, total polyphenol and flavonoid content in four extracts of ‘Giant Tiger Care’ and ‘Good Tiger Care’.

Cultivar Extract Yield ABTS . DPPH : FRAP : Total polyphe_?ol Total ﬂavor}?id
(Wiw%) (mg AEAC-g’) (mg AEACg)  (mg AEg) (mg GAEg") (mg QE'g’)

WE 26.3 99.0 + 2.4 Bab* 992 + 04 Cc 984 + 3.0 ABab 117.1 £ 28 Eb  24.1 = 0.6 C¢c

‘Giant Tiger HWE 26.6 740 £ 04 Ec 624+ 18Fd 680=14Ec 1096+31EFb 184+ 17Ed
Care’ SOE 31.7 972 +£47Bb 1041 £20Bb 941 +36Bb 1994+ 77Ba 305+22Bb
70E 30.7 103.6 £ 1.1 Aa 1101 £24 Aa 100.1 =19 Aa 2154+ 163 Aa 347+ 19 Aa

WE 27.6 431+37Gd 339+05Hd 405+10Gd 1023+32Fc 77+ 08 Gg

‘Good Tiger HWE 28.8 642+ 17Fc 533+12Gc 584+26Fc 97.0+20Fc 122+ 15Fpb
Care’ 50E 303 789+10Db 773+07Eb 77.0+24Db 1545+56Db 197+ 03 DEa
70E 29.8 849+ 14 Ca 886+20Da 87.1+45Ca 177.7+25Ca 216+ 12Da

“WE, water extract; HWE, hot water extract; S0E, 50% EtOH extract; 70E, 70% EtOH extract.

Data are present as mean = SD (n = 3).

*Capital and small letters indicate the significant differences between 8 extracts from the two cultivars and 4 extracts from each cultivar according

to the Duncan’s multiple range test (p < 0.05).

Aoz A7vE, =4 T} A HE B B
2 A7y,
2. HESE At 2 9 £ Dls By
ABTS}DPPH 24 55} £ g14ls] 8
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offEre 22ES 7|70 2 2 Zajuis RS AJo]IE Elo]
A AP (215.4+ 16.3mg GAE-g )7} S (177.7 + 2.5mg
GAE-g") ¥} of 1.20]] t=9tom, % Zepn ol Fheke
‘AJo|AE Efo]7] Ao]'(34.7+ 1.9mg QE-g ) 7H T E (21.6
+1.2mg QE-g") KT} oF .64l 1=9kth. FUgh 342 710)A]

=359

o oo

MEAAZHSS|X|, M30H K4z 20214

olfi= A It 3 vl AR Y] = A e
= AYZYErh Song 5(2010)2 52 oFg2= 0| vghe 5
20| F vl ) e S 2AIsto] e 24
% s eF 7he] 42 AREA(=0.90) S BHel5t.
Kiselova 5(2006) E3t =7}2]ote] oF8- 22| F+&EollAl
AL T vl O] = AA(=0.92) 5 &
Qskglch WES| F vz o B FAeh 2t A o) 4
THA|(=0.90) 2 2H= A 0 2 B E|gItk Zainol 5, 2003).

3. HE = Zx0| =& 20§ Triterpenoid &2 H|w
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of| w2 Triterpenoid & =& 3 W A& SRRISHITHFig.
3). Y FEEoA= F E5oll A B Triterpenoid 7} <&
TR U Fa FEEOA= AIOIIE Blo]A Ao e}
‘I %= Madecassoside 2} Asiaticoside o] A==
t}. Shin -5(2020) 3 THE 2 o]-85te] | 5=
=9 Triterpenoid S w413 A1} Y4 F=E5E04=4
7}A] Triterpenoids 7} HEEA] &FU3L, H4= =
Madecassoside 2} AsiaticosideRFe] ASE| kil 21619
th 52 34 EEA Ao A T EREE R
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Fig. 3. HPLC analysis of extracts of ‘Giant tiger care’ (A) and ‘Good

tiger care’ (B) harvested on July 16, 2020. WE, water extract; HWE,
hot water extract; SOE, 50% EtOH extract; 70E, 70% EtOH extract.

&]7] o] thZhao 5, 2010). G="d=0] EHrt =740l &
11, Madecassoside?} Asiaticoside:= Madecassic acid<}
Asiatic acid .t} JR}2] 7|7} Aot P F=EEo A HER
7o &2 AWZIEICHKim 5, 2009).

50% oflghe FZEI} 70% ofghe: FEEoA= 4714
Triterpenoid 7} =% 7A<%|¢lch Puttarak ¥} Panichayupa-
karanant(2013) E3F ok 504 BHE2] Pentacylic
triterpenes 5% A-&°] 74 =Qkrhal B arstgl). 2 ¢+t
A AROIAE BolA Alof= 50% oghE FEEolA]
Madecassoside2} Asiaticoside?] A&TFo] 7 =9k,
Madecassic acid2} Asiatic acid= 70% e =504
A=l 7P =Tk S E ol A= 471A] Triterpenoids
B 70% otk 2 BolA] Eo] 71 okt web
Madecassic acid2} Asiatic acid 2] =& 82 Z7135}7] ¢
A= A R =2 FE 9 ok 8= sk o]
BEAY Ao R APz,

T+ E59] 471A) Triterpenoids g2 B gt A3, Ao
E glo|A Ao e} ‘S R = Madecassic acid 2} Asiatic
acid 2t} Madecassoside 2} Asisticoside 7} €5-5]) Wo| A&

AUk, Wbl F EE BT A A7ES] Wiiel Fs)
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Y - Y - AdY - AEs
Triterpenoids & Madecassoside 2} Asisticoside 7} A1 H- O
2 AZFE c(Zhenga} Qin, 2007).

‘Zpo] A E efo]A Alof ol 4] Triterpenoid HE G&°] 3=
UE 50% ofehe FEEol A= SLHE o] ‘Aol AE Efo] A
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1Y, 178 s2Qkeh. <508 ol A 25 A-80] =3 70% ol
& FEEE L E o] ‘AIUE ERo|A Ao Hok
Madecassoside 2} Asiaticoside 2] &FeFo] 2F3.91) =)t} A}
o] E Efo]A Alo] 9] Z- Triterpenoids =2 50% ol e
FEBI70% ek 35804 212446.53, 37.0lpg mg’
o]QlaL, ‘HE 2 79.37, 121.86ug'mg 0| lLk. oEke-o
o] AL AlFA| o) e o] 87 st BH o] th(Puttarak 1}
Panichayupakaranant, 2013). w-2}A] Triterpenoids & &
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