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Abstract

In this study, polyphenols were extracted from Angelica, which are known to have a high antioxidant content and the ex-
traction process was optimized using the response surface methodology. The extraction yield and the total polyphenols were
set as response values for the methodology. Quantitative factors in the extraction process were the extraction time, volume
ratio of alcohol/ultrapure water, and extraction temperature. When considering both the main and interaction effects, the great-
est influence factor on the extraction yield and total polyphenols was the extraction time. The optimum extraction time and
temperature and alcohol/ultrapure water volume ratio for angelica were 2.8 h, 56.6 C and 64.0 vol% respectively. The ex-
traction yield and total polyphenols when using the conditions were calculated to be 24.6% and 8.76 mg GAE/g. respectively.
Determination coefficients of regression equations for the extraction yield and total polyphenols were 81.4 and 75.4%,
respectively. Also the overall satisfaction level was found to be 0.80 and the significance was confirmed within 5%.
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Table 1. Experimental Data on Extraction Yield and Total Polyphenols of Angelica Based on Central Composite Design by Response Surface

Method
Exp. Extraction conditions Experimental data
No. Time (h) EtOH (vol%) Temp (C) Extraction yield (wt%) Total polyphenols (mg GAE/g)
1 2.5 55 50 22.90 8.901
2 3.5 55 50 23.15 9.337
3 2.5 65 50 19.35 9.546
4 3.5 65 50 23.75 8.587
5 2.5 55 60 2275 8.030
6 3.5 55 60 22.85 7.207
7 2.5 65 60 22.55 9.482
8 35 65 60 21.25 7.498
9 2.159 60 55 22.05 7.401
10 3.841 60 55 20.80 6.675
11 3 51.591 55 20.35 6.603
12 3 68.409 55 24.05 8.498
13 3 60 46.591 20.45 7.933
14 3 60 63.409 22.20 7.473
15 3 60 55 25.25 9.579
16 3 60 55 23.35 8.336
17 3 60 55 24.40 9.457
18 3 60 55 23.95 8.426
19 3 60 55 24.15 7.086
20 3 60 55 22.90 8.540
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Figure 1. Response surface for extraction yield of angelica as a
function of time, ethanol concentration and temperature.
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Figure 2. Perturbation plot for the effect of variables on extraction
yield.
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Figure 3. Response surface for total polyphenols of angelica as a
function of time, ethanol concentration and temperature.

o] o} mlulate] olejd ARk ke Ao HrkAT) Eit F55
3} s FEvEe iAo she ghe 2k Fxs
wouleh $Eert waavhedd 4 e gk vegl

Figure 4% & 717 2lzje] thit vl ¥ 714 Q1Re] gk 1%

T

StaL g 7EA] 1k gk Wistel] w2 EelulEd wskas Ut
W gezoldy. FEEEY VR R FEARL, /2T T

o

|, FE22E0] HAAE S VFo® AALTHAL 10% A -
T2 243Gt ol vehd Zajslssiael Bt AU S
3o qlxtel thgt 22} sk WEelo 24 390 B HAGS
Zh= AR eA 8] Aol tist 712718 A3t ojul] F=&A11F
off that HZgholl A9 71271 -0.9040] 11, /= Fyjulof o
sk 71871 0.076, FE==00 gt 71&7]= -0.0158°]%{T}. o= wE
SEUTAHS o] g5le] e ZejdlEsakel uigk 7 qlxte] XA

2 71€7] #ol 0ol 7 FE2E0T 7P 2 =& E Y
g 4 glom FEAtel= whEsE A

O
o%
[o

35kt Ml 29 H A 3 &, 2018

ofot
o
i

9.0

Time [h]
Amount of Ethanol [vol.%]
Temperature [ C]

odq e

89F

8.8

8.7

Total Polyphenols [mg GAE/g]

86 ! L !
-10 0 10

Deviation [%]

Figure 4. Perturbation plot for the effect of variables on total
polyphenols.
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Figure 5. Multiple optimization graphs of extraction yield and total polyphenols.
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