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Abstract

Centella asiatica (CA) is a vegetable that has been used for medicinal purposes for a long time, but it is not well known in
Korea. In this study, the approximate analysis, physicochemical properties, free sugars, free amino acids and minerals of native and
improved CA cultivated in Chungju area were measured. And the antioxidant contents and activities of CA solvent extracts were
measured. There was no significant difference between native and improved species. As for the characteristics of CA, it was confirmed
that the improved species had a large weight, size and a tough texture. Glucose was detected in native CA, fructose, glucose and
sucrose were detected in improved species. A total of 15 free amino acids were detected and the content was slightly higher in
improved species than in native species. The mineral content in CA was slightly higher in the improved species, and the detected
minerals were Na, P, Ca, K, Mg and Fe. Polyphenols, ascorbic acid and flavonoids in each extraction solvent (water, 70% and 100%
ethanol) were all higher in the improved species than in native species. And it was found that the antioxidant activities of ethanol
extracts were higher than that of water.
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Table 1. HPLC gradient conditions for the measurement
of free amino acid in Centella asiatica

Time Flow rate Mobile phase (%)
(min) (mL/min) A B
Initial 1.0 100 0
0.5 1.0 98 2
15.0 1.0 93 7
19.0 1.0 90 10
32.0 1.0 67 33
33.0 1.0 67 33
34.0 1.0 0 100
37.0 1.0 0 100
38.0 1.0 100 0
45.0 1.0 100 0
6. F71&

Ak L A WEe) 2714 g 4o Ystol
Santos 5(2014)9] WHol| we} Multiwave(Multiwave 3000,
Anton Paar GmbH, Graz, Austria)E ©]-&5lo] 47|84 &
SAIZ1AL B A ARE ARG 77189 7A4L
inductively coupled plasma optical emission spectroscopy(ICP-
OES, Optima 5300 DV, PerkinElmer, MA, USA)S Al8-5}o]
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Table 2. Approximate analysis of native and improved Centella asiatica (unit: %)
Species Moisture Crude ash Crude protein Crude fat Crude fiber Carbohydrate
Native 89.57+3.10 0.59+0.02 2.92+0.00 2.10+0.90 1.75+0.00"" 3.07+0.80

Improved 88.96+3.64 0.71+0.04 2.63+0.41 2.50+0.71 3.00+0.00" 2.21+0.96
Y Values with different superscripts within a column (*°) was significantly different (p<0.05).
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Table 3. Comparison of physical properties of native and improved Centella asiatica
Spec Weight (2 - Color Shear force (kg)
ecies ei
P £ P L a b Leaf Stem
Native 0.25+0.06")  6.10£0.02° 44.83+0.93°  0.85+0.07° 3.16£0.25° 365.48+133.55" 457.48+134.28°
Improved 0.46+0.09" 6.3440.04" 41.99+0.49° 1.34+0.06° 5.65+0.23" 1,554.34+844.84"  781.514+89.26"

Y Values with different superscripts within a column (**) was significantly different (p<0.05).

Table 4. Free sugar contents of native and improved Centella asiatica (unit: %)
Species Fructose Glucose Sucrose Total
Native ND 1.27+0.00"" ND 1.27+0.00°
Improved 3.34+0.06 1.68+0.03" 1.2240.05 6.2440.04*

Y Values with different superscripts within a column (*°) was significantly different (p<0.05).

ND: Not detected.
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Table 5. Free amino acid contents of native and improved
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Centella asiatica (unit: mg%)
Native Improved
Alanine 7.38+0.16 9.23+0.33%"
Aspartic acid 9.92+1.73 22.67+5.30
stine 5.85+0.08° 1.82+0.59°
Cy
Glutamic acid 9.40+1.01° 15.16£1.27°
Glycine 21.22+0.37 22.83+1.99
Histidine 5.41+0.11 4.86+0.72
isoleucine 2.35+0.05° 4.96+0.04°
Leucine 2.19+0.05° 2.94+0.01°
Lysine 2.25+0.12° 4.61+0.50°"
Methionine 6.13+0.05° 13.75+0.33"
phenylalanine 3.68+0.08" 6.10+0.10°
Proline 19.68+0.62° 33.2040.73"
Serine 15.97+2.29° 34.33+0.86"
Tyrosine 1.10+0.01° 0.42+0.05°
Valine 1.47+0.01° 0.52+0.01°
Total 114.01£5.26° 177.41£9.20°

" Values with different superscripts within a column (*) was signi-
ficantly different (p<0.05).
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flavonoid 3H3t&E 59 A4S LS 5745 A= Table 7
3t 2t

Polyphenol 3}3t=2] 7%, A Fol = &, 70% ethanol
9 100% ethanol F=E&&0N|A 22t 2.60, 8.27 E 4.57 mg%% 2.
U FSolA= ol Eobes B2 T polyphenol 215}
22 91T e A0 TR, 55 S 35
70% ethanol S=&&°lA] polyphenol 3}3HE2] §aFo| 43.78
mg%=E 7P B2 2R UEKTh

Ascorbic acid®] 3% AJHZL &, 70% ethanol L 100%
ethanol FE&E0)|A 212} 1.68, 13.00 E 70.46 mg%3 2.1} 7}
T HE A= 2 552, 4520 D 121.82 mg%9] S
e A 2™ 53] 100% ethanol F+&F0lA 7MY &2 T
= Hol= o= YT

Flavonoid 3}5H29] 3lako| A= e 2 M2 =
5 100% ethanol F=ZE°4 thE FEEHT WE =
FZ Bl B3 22 FEEAY AT NS B
oA 9] tFZ MFE HECIAN FHoE g2 TS
o= AL E Ye AAFHU= NFSolA F4Atst &4
o] Hr} £3 ZCoE WoE o

Shin 5202002 52AZ3 A4 BEZ =, 50% X

Mo mm

oo o b

Z3} S HEA 22 1,172.46 D 1,279.07 mg%= A 70% ethanolZ 523t 5 polyphenol SF3HE-3} flavonoid SFg+
Table 6. Mineral contents of native and improved Centella asiatica (unit: mg%)
Species P K Mg Ca Fe Na Total
Native 351.91+10.17 144.78+3.21°Y  48.00+0.69° 209.09+2.51° 12.85+0.35 405.84+2.95°  1,172.46+2.36"

Improved ~ 371.02+5.90 200.93+4.55% 61.09+0.89" 324.404+4 .45 ND 321.64+3.60° 1,279.07+1.09°

Y Values with different superscripts within a column (*°) was significantly different (p<0.05).

ND: Not detected.
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Table 7. Contents of polyphenols, ascorbic acid and flavonoids by extracts of native and improved Centella asiatica

(unit: mg%)
Species Water 70% ethanol 100% ethanol
Native 2.60+0.22 8.27+1.32°Y 4.57+0.86"
Polyphenol compound
Improved 9.02+4.98 43.78+1.95" 38.31+1.94°
o Native 1.68+0.15° 13.00+2.02° 70.46+2.47°
Ascorbic acid
Improved 5.52+1.15° 45.20+0.00" 121.8245.59*
) Native 6.46£1.11° 80.61%5.53° 156.98+5.53°
Flavonoid compound
Improved 24.3340.74* 260.02+1.57* 409.96+1.57°

D Values with different superscripts within a column (*°) was significantly different (p<0.05).

O

=2

= F2E9 dFe] /M Al stof & 239t
I Aoz HHEEHAH.

7. 2iC|2 A s
A ZE3 AFE HEL E3F 70% L 100% ethanol2 ZF

J\f‘ T —z’——
F2ol49) 27k 0] TRl S HolA] R WS & e
U 4752 Holk Ao ek} DPPH iz 2745
Zse} fAR AP WAHL,

7t 2282 Azste] 2280 FAst B 2 At Shin 520200 SAAXT A4 HELS I 32
= Table 83} gt ¢ & DPPH % ABTS 2t &752 S47 2}, = 5
DPPH 2tz 27159 3, MFSoNA= 70% ethanol  Eo] 7MY @2 BA4JZ Holil 70% ethanol F+ZE0] 7H
FE=0| 7 w2 TAS A4S BRI 100% ethanol 5+ w2 TS AT StloH HE FEEOA EEEE
=, = 7E2Y ol NFF HE FEEdHe F 0 TS EHL 2T € SR R0t IEY A &
E= BFolA 2 AolE HolAe de A2E YEHT o] e Aoz SRIH AL 5to] & 2} v st
ABTS &tz &7500A= AASY B-F, 70% ethanol & w] Aot AR ZA0E WA=
Table 8. DPPH and ABTS radical scavenging activities by extracts of native and improved Centella asiatica
(unit: %)
Species Water 70% ethanol 100% ethanol
) ) o Native 51.510.27°" 73.38+0.80° 65.02+0.42°
DPPH radical scavenging activity
Improved 68.92+0.88" 68.17+0.46° 70.09+0.42°
) ) o Native 59.90:2.33° 95.57+3.66 69.83+4.96°
ABTS radical scavenging activity
Improved 98.43+1.86 99.81+0.02 99.19+0.01°

D Values with different superscripts within a column (*°) was significantly different (p<0.05).

Table 9. Correlation coefficients among antioxidant compounds and antioxidant activity in extracts of native and improved

Centella asiatica

Polyphenols Flavonoids Ascorbic acid  DPPH radical scavenging ABTS radical scavenging
Polyphenols 1.0000
Flavonoids 0.8448 1.0000
Ascorbic acid 0.5945 0.9229 1.0000
DPPH radical scavenging 0.3953 0.4165 0.3142 1.0000
ABTS radical scavenging 0.6444 0.4604 0.2287 0.8605 1.0000
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