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Abstract - Centella asiatica (L.) Urban is a medicinal plant containing madecassic acid, triterpenoids and asiaticoside, and
has a wound healing effect. However, since it grows only in some regions of Korea, it is necessary to breed stable varieties.
In this study, it were analyzed for the growth characteristics, asiaticoside, anxiodant components and 2,2-diphenyl-1picryl
hydrazyl (DPPH) radical scavening activity of C. asiatica collected from domestic natural habitat (Hapcheon, Gyeongnam).
In the growth characteristics of each resource, CA9 and CA10 were superior in characteristics of aerial part and in dry
weight. In asiaticoside content analysis, CA5 and CA3 were high with 53.96 mg/g and 52.40 mg/g, respectively. CA12
showed the possibility of development because the resource showed high in total flavonoid (7.3 mg/g), total polyphenol
(10.64 mg/g) and DPPH activity (11.96 mg AAE/g) among other resources. However, it is necessary to select a resource
suitable for each characteristic of C. asiatica and to study charateristics through additional resources collection since the
excellent growth characteristics of the collected resources do not necessarily coincide with the content and antioxidant
activities.
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Table 1. HPLC analysis conditions for asiaticoside

HPLC Agilent Technologies 1260 series
Column INNO Column C18
(4.6 mm x 250 mm, 5 fm)
Wavelength 254 nm
enpete 25¢

Solvent A — Water

Mobile phase (+ 0.3% Acetic Acid)

Solvent B - Acetonitrile

Flow rate 0.8 ml/min
Time (min.)  Solvent Ratio (%)
Gradient 0.0 solvent B 15%
conditions 10.0 solvent B 30%
20.0 solvent B 50%

O FZa)nx 5 %Fohn and Denis (1912) HH& ¥
74 AABIAH, 0.1 mLeJ A Rof| SF744E 718k 0.4 mLE

017]0]] 0.05 mL2] Folin—ciocalteu's phenol reagent=
A3t ], 37F Aol A BA5HlTh NapCOs 225}
= go] &t H, S8 d7Iske] £ 0.35 mL
& Aol TAIREEAIER{T, 3,000 rpmof] 1017
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meter (MultiskanGO, Thermo scientific, Vantaa, Finland)&
o|-835}o] S5 =431 & catechin (Sigma—Aldrich Co,
St. Louis, MO, USA)S 0]83}0] 2bda} 2234 y = 0,005 1x+

0.0154 (R* = 0,9988) 2 ¢ & Z&julis gk F3lich
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Table 2. Growth characteristics of aerial-part in 12 C. asiatica resources
Leaf (cm/m’) Number (ea/m’) Stem )
Resource - Location
Length Width Petiole length Stem Leaf color

CAl 23+ 04d®° 4.1 £ 0.2b 8.7 + 2.3bc 49.1 £ 7.2b 58.8 + 2.1g G

CA2 2.0 £ 03ef 3.3 £ 0.4b 3.1 £ 1.2h 453 £ 54d 535 + 4.8i G

CA3 1.9 £ 03fg 32+ 04b 44 £ l4g 446 + 8.1d 85.7 £ 5.3b P

CA4 2.3 £ 0.5d 3.6 £ 0.3b 83 + 1.9c¢ 36.5 + 4.5f 752 + 3.8d P

CAS 20+ 04e 33 £0.3b 5.5 + 1.4f 484 + 48b 764 £ 2.7c G

CA6 254+ 03bc 50+ 04ab 7.6 + 1.5d 23.0 £ 73h 479 £ 3.4 P Hapcheon,

CA7 23 +£0.6d 4.1 =+04b 7.8 £ 0.9d 34.1 £ 6.7g 634 + 3.2f P Gyeongnam

CA8 25+ 03¢ 6.7+ 05a 8.9 + 1.4b 37.1 £ 82f 455 +£ 29k P

CA9 26+ 05b 48+ 02ab 9.6+ 1.0a 44.1 £ 59d 553 £ 5.8h G

CA10 2.7 £ 0.1a 51 +£02ab 9.7+ 009a 469 + 43c 582 £ 2.5¢ P

CAll 1.9 £ 0.5¢g 3.4 £ 0.3b 54+ 1.5 41.7 £ 8.0e 683 + 2.5¢ P

CAI2 1.8 £ 04h 32+ 04b 6.5+ 1.7¢ 59.5+£32a 929 + 3.0a P

“Significance differences were analyzed with Duncan’s Multiple Range Test (DMRT) as means + SD at p < 0.05.

’G: Green, P: Purple.
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Table 3. Fresh weight and dry weight in 12 C. asiatica. resources

HEo] Ale EA Asiaticoside 3

Fresh weight (g/m’)

Dry weight (g/m)

Resource Location
Stem Leaf Stem Leaf Total
CA1l 33.7 + 3.0¢ 109.0 + 1.9¢ 99 + 0.2bc 342 £ 0.7bc  44.1 £ 0.5b
CA2 26.1 + 5.5 56.9 + 2.5j 6.3 + 1.5f 164 £ 0.1h  22.7 £ 0.8h
CA3 437 £ 3.2¢ 94.1 + 2.8¢ 9.5+ 03cd 253 £ 04f 34.8 £ 04f
CA4 527 £ 2.1a 1299 + .1.3a 9.7 £ 04bcd 324 £ 12d 42.0 £ 0.8¢
CA5 36.9 + 1.7de 83.0 £ 2.4h 93 + 0.2d 259 + 0.3f 352 + 0.3ef
CA6 36.7 £ 1.9de 1165 + 3.2d 75+ 2.1e  27.1 £35¢ 345+ 2.8f Hapcheon,
CA7 39.6 + 2.5d 105.1 £ 2.9f 10.5 + 0.2a 256 + 0.3f  36.1 = 0.3e Gyeongnam
CAS 26.5 + 4.6f 752 + 2.1i 74 +£20e 212 +282g 287 +24g
CA9 543 + 2.0a 117.5 £ 0.8k 9.7 £ 0.4bcd 34.6 = 0.8b 443 + 0.6b
CAI10 36.5 £ 1.4de 1163 + 2.2d 102 £ 03ab 363 + 13a 464 + 0.8a
CAll 473 £ 3.6b 1249 + 3.5b 7.4 £ 1.9cd 258 £ 04f 353 £ 1.2¢f
CAI12 52.7 = 0.9a 1194 + 1.8¢ 35+ 19g 337 +£09c 371+ 14d

“Significance differences were analyzed with Duncan’s Multiple Range Test (DMRT) as means = SD at p < 0.05.
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Fig. 1. Comparison of leaf shape, leaf width and petiole of 12 Centella asiatica resources. CA1~CA12; collected from Hapcheon,
Gyeongnam (Size bar: 5 cm).
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Fig. 2. HPLC chromatogram of standard (A) and CA1(B) among 12 C. asiatica resources.
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Fig. 3. Comparison of asiaticoside content from CA1 to CA12.
“Significance differences were analyzed with Duncan’s Multiple
Range Test (DMRT) as means + SD at p <0.05.

scavening activityS H| W} 127)] £-AY ] & ZtR
o] & gk 3,75 ~ 10,64 mg/g M= VERE O 15 CA12
O] F S ol = o] 10,64 mg/g = 7M=& A 0= LE}
WCHFig. 3). W2 4 AHee & E2juls 992 2.08 ~ 7.30
mg/glo 2 F SetHlco|t A Auel w7 = CA127}
7.30 mg/g & 7P QLo FAAN SR Fo3t AfolE 1t
ERIT} (Fig. 4). DPPH scavening activityol| Al = &A] CA127}
11,96 mg AAE/g © 2 th2 A 5 7M=& &S 23l
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Fig. 4. Comparison of total flavonoid content from CA1 to
CA12. "Significance differences were analyzed with Duncan’s
Multiple Range Test (DMRT) as means =+ SD at p < (.05.
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Fig. 5. Comparison of total polyphenol content from CAl to
CA12. "Significance differences were analyzed with Duncan’s
Multiple Range Test (DMRT) as means + SD at p < 0.05.

Table 4. Correlation coefficient between growth characteristics, asiaticoside and anxiodant activities in 12 C. asiatica. resources

Asiaticoside Total Total . PPH Leaf Number W DW
Polyphenol Flavonoid Length width  PL? stem leaf stem leaf
Asiaticoside -
Total Polyphenol -0.484Y -
Total Flavonoid -0.296 0.743™ -
DPPH -0.419 0.984" 0.775" -
Length -0.272 -0.076  -0331 -0.095 -
Leaf  Width -0.413 0.011 -0.116  0.029 0.810 -
PL -0.039 -0.016  -0252" -0.033 0.838  0.695" -
Number Stem 0.080 0.159 0.119  0.137 -0.467 -0433 -0.19%4 -
Leaf 0.635 0.074 0257  0.143 -0.728 -0.744 -0386  0.571 -
W Stem 0.459 0.299 0.000 0316 -0.174 -0.388 0.158  0.195 0599 -
Leaf 0.403 0.302 0.104 0280 0.18 -0.076 0505 -0.079 0264 0.768 -
DW 0.409 20020  -0266 -0.049 0435 0053 0703  0.174 0.156 0.547 0.773 -

“PL: Petiole length; FW: Fresh weight; DW: Dry weight.

YCorrelation coefficient () was determined by Pearson's correlation analysis.
*Significance at the 5% (p < 0.05), 1% (p < 0.01) and 0.1% (p < 0.001) level, respectively.

(Fig. 5).

HEL =2 A5 84S 7HA] M, superoxide dismutase,
catalase ¥ glutathione peroxidase®} 22 Al 471 &
A8] Z71gho] B 1% 9l 1l (Jayashree et al , 2003), ZT}H =
ol sRtEE HE FEE TN M w2 s S U
Eld Aoz A A QIch(Pittella ef al, 2009), ESE HES
ssieEel % 517} the 28 Sl 9, 2 9 opyc)
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