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Abstract: Centella asiatica (C. asiatica) extracts, including asiaticoside and madecassoside, are used in ointments
to treat the wound and atopic dermatitis due to their antibacterial and skin-regenerating effects in Asia. Therefore,
research on the cultivation and extraction efficiency of C. asiatica is being actively conducted to increase
commercialization efficiency. In this study, various deep eutectic solvents (DESs) were prepared and used as
the extraction solvents according to the mole ratio between the hydrogen bond acceptor (HBA) and hydrogen
bond donor (HBD). And then, the extraction yields in distilled water (DW) and methanol (MeOH), commonly
used extraction solvents for C. asiatica, were compared and analyzed by HPLC in the optimized operating
condition. As a result, a mixture of DW and DES at a ratio of 3:7 showed about 1.4 times higher extraction
efficiency than MeOH only. Conversely, the extraction efficiency in a mixture of MeOH and DES at a ratio
of 3:7 was about 6 % lower than that in MeOH only.
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Table 1. Optimized HPLC analysis conditions for asiaticoside
and madecassoside from Centella asiatica

Parameter Optimized conditions

Wavelength of detector 205 nm

Column oven temp. 40 °C

Flow rate 0.5 mL/min

Injection volume 10 pL

Gradient condition Time (min) DW (%) ACN (%)

78 22

5 78 22
15 55 45
20 20 80
25 20 80
30 78 22
40 78 22
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Fig 2. Chromatograms of Centella asiatica extract, asiatico-
side and madecassoside standards. The amount of
standard sample injected into HPLC was 4.88 ng.
The standard samples were dissolved in MeOH.
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Fig. 3. UV/Vis peak area at 205 nm of extracted asiaticoside
and madecassoside from Centella asiatica by HPLC
(n=3). All extraction and HPLC analysis conditions
were the same except extraction time. Extraction
times were 0.5, 1.0, 6.0, 24, and 72 h, respectively.
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Table 2. UV/Vis peak area and calculated mass of Centella asiatica extract by different extraction solvent compositions (n=3).
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The extracted mass was calculated by the calibration curves in Fig. 1

Extraction UV/Vis peak area at 205 nm (mAU) Calculated mass (ng)
solvents Asiaticoside Madecassoside Asiaticoside Madecassoside
DW 203 £ 44 180.3 + 7.8 0.44 £0.13 0.34 £0.10
MeOH 277.5 £ 10.6 20.6 £4.2 537 £0.25 271 £0.15
W-DES-1 3672+ 23 266.8 + 1.8 7.09 £ 0.09 3.98 £ 0.06
W-DES-2 3634 + 7.1 258.6 £2.6 7.02 £0.18 3.86 £ 0.08
W-DES-3 3414 +£ 8.2 2579 £ 1.0 6.60 £ 0.20 3.85 £ 0.05
W-DES-4 364.6 + 13.9 270.8 £ 10.8 7.04 £ 0.31 4.04 £ 0.20
M-DES-1 2228 +49 212.8 £25.6 432 +0.14 3.19 £ 042
M-DES-2 2329 +3.5 1625+ 7.2 451 £0.11 244 £ 0.14
M-DES-3 2052 +54 1274 + 4.4 3.98 £0.15 1.92 £ 0.10
M-DES-4 207.5 + 84 1309 + 6.8 4.03 +£0.21 1.97 £ 0.14
120 o &) 2= olrl 3.5.17.18
[ Asiaticoside 7}_1 ? %?‘1% T2 E]—
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0- MeOHA] DWXHETE ¢F 178 O && AL U &

sA o8

\ﬂ A A :L :3

Extraction solvents

Fig. 4. Extracted mass of asiaticoside and madecassoside
from Centella asiatica by different extraction solvents
(n=3). The extracted mass was calculated by the
calibration curves in Fig. 1 and then quantified as the
mass for 1.0 mg of C. asiatica. The total mass was
the sum of the extracted mass of asiaticoside and
madecassoside.
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