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Abstract

Thise study aimed to determine the optimum antioxidant extraction conditions of dried Gugija (Lycium chinensis
Mill). To determine the operational parameters, including ethanol concentration (X;, 0~80%) and extraction time
(X3, 1~5 hr), a response surface methodology was applied to monitor brown color intensity, total phenolic compounds,
ABTS radical scavenging activity, and Fe** chelating activity. Coefficients of determinations (Rz) of the models
were 0.8486~0.9214 (p<0.05~0.1) in dependent parameters. Brown color intensity of Gugija extracts reached a
maximum of 0.75 (OD in 420 nm) under extraction conditions of 2.88 hr in 78.10% ethanol. Total phenolic compounds
reached a maximum of 2,355 jig under extraction conditions of 4.94 hr in 30.17% ethanol. ABTS radical scavenging
activity was 13.83% at 4.61 hr and 16.21% ethanol. Fe** chelating activity showed a maximum of 58.54% under
extraction conditions of 3.39 hr in 0.76% ethanol. Optimum extraction conditions (5 hr extraction in 15% ethanol)
were obtained by superimposing the contour maps with regards to total phenolic compounds, ABTS radical scavenging
activity, and Fe™* chelating activity of dried Gugija. Maximum values of total phenolic compounds, ABTS radical

scavenging activity, and Fe** chelating activity under optimum extraction condition were 2,397 ng, 15.62% and
54.78%, respectively.
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T71AF o] 2 AE O 2= betaine, rutin, kukoamine,
p-coumaric acid, cerebroside, carotenoid, [3-sitosterol,
zeaxanthin, physalien, cholin 5(2,3)°] loH, n|gFe] 54
’JF-0 2= stigmasterol, campesterol, cholesterol, cycloeucalenol,
obtusifoliol, gramisterol, citrostadienol, cycloartanol, taurine,
y-aminobutric acid &(3) TF¥e dEo] THE ZF
phytochemicals7} F7-5H7 3=l U= o= el A
AUt 183 F7IARe] do® HlEA SgHEe] Bel 59
)=, quercetin-rhamno-di-hexoside, quercetin-3-O-rutinoside,
dicaffeoylquinic acid isomers, chlorogenic acid, quercetin-
di-(rhammohexoside), kaempferol-3-O-rutinoside, isorhamnetin-
3-O-rutinoside, p-coumaric acid, caffeic acid, vanillic acid
ol EAlste o ® WA UTE).
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2 Aol AHEE 712K Lycium chinensis Mill)= &'&
Qo AP AN A2 71242 Pl
ARE AEIAT P10 AR E AZTIAE B4

A 2E71 4], Seoul, Korea) = 7} 8td 20~40 mesh &

0 A 82 ARSI 1 €] A2k Folin-Ciocalteu
reagent(Sigma-Aldrich, St. Louis, MO, USA), ABTS|[2,2-azino-bis-
(3-ethylbenzo-thiazoline-6-sulfonic acid)](Sigma-Aldrich, USA),
gallic acid (Sigma, USA), ferrozine(Sigma-Aldrich, USA)
S gtk ARe FRE 34 TYFEAUV-
spectrophotometer UV1601, Shimadzu, Kyoto, Japan)E ©|-8
shel 2g3hsc.
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Table 1. Experimental data on brown color intensity, total phenolic compounds, ABTS radical scavenging activity and Fe** chelating activity
of the dried Gugija (Lycium chinensis Mill) under different conditions based on central composite design for response surface analysis

Extraction conditions — Total phenolic ABTS radical
E ) Brown color intensity : - 2 . .
xp. No. Ethanol conc. Extraction time (OD at 420 nm) compounds scavenging activity Fe™ chelating activity (%)
(%) (r) (ugr100 g) (%)
1 60 ( 1) 4(1 0.803” 1,634 6.8 2987
2 60 (1) 2 (-1 0.747 1,688 1.35 29.08
3 20 (-1) 4(D 0.586 2,126 12.85 4829
4 20 (-1) 2 (-1 0.455 L7 7.93 44.44
5 (0) 3(0) 0.655 2,072 8.23 4427
6 40 ( 0) 3(0) 0.659 2,033 8.17 4370
7 80 (2 3(0) 0.704 1427 6.88 2740
8 0 (2 3(0) 0.425 1,296 8.31 59.36
9 40 ( 0) 5(2 0.641 2,264 11.04 4201
10 40 ( 0) 1(-2) 0.606 2,318 7.83 41.36

The number of experimental conditions by central composite design.
"Data were expressed as mean of triplicate determinations.



Monitoring of antioxidant activities with dried Gugija (Lycium chinensis Mill) extraction 861

H 3] AR S 9814 SAS program(Statistical Analysis
System, ver. 8.01, SAS Institute Inc., Cary, NC, USA)=
AH&-3F31

THREAGA G wet FEEuRA odHEY] =
(0, 20, 40, 60, 80%) % F= A, 2, 3, 4, 5 hr) -2,
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(Table 2).
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Table 2. Polynomial equations calculated by RSM program for the dried Gugija

2

Responses Polynomial equations’ R Signifi-cance
Brown color intensity Y1=0.126595+0.012201X,+0.118702X3-0.000937X,X,-0.00006 1786 X, ™-0.009964X;” 0.8903 0.0470
Total phenolic compounds Y4=1226.98+48.945833X,-166.291667X;-5.8625X X-0.405 156X, +70.3125X,” 0.8667 0.0676
ABTS radical scavenging activity Ye=0.998512+0.19881X,+1.917619X,-0.067375X X»-0.000449X, +0.280536X," 0.8486 0.0836
Fe'" chelating activity Y7=50.32003-0.338351X+3.186964X,-0.03825X, X,+0.000757X,-0.193661 X, 09214 0.0249

l)Xl, Ethanol conc (%); X, Extraction time (hr).
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Fig. 1. Response surface for brown color intensity of the dried
Gugija as a function of extraction ethanol concentration and time.

Table 3. Regression analysis for regression model of brown color
intensity, total phenolic compounds, ABTS radical scavenging
activity and Fe’" chelating activity of the dried Gugija

F-value

Regression model

Ethanol conc. Extraction time

YBrown color intensity 1028 0.83
Yol phenlic compounds 440 1.26
YABTS radical scavenging activity 4.06 493
Yreo+ chelating activity 15.54" 0.11

VSignificant at 10% level; “Significant at 5% level.
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Fig. 2. Response surface for total phenolic compounds of the dried
Gugija as a function of extraction ethanol concentration and time.

Table 4. Estimated levels of optimum extraction conditions for antioxidative activity of the dried Guggja

Extraction conditions

Ethanol conc.

Extraction time

Estimated responses

Responses %) ) Morphology

Brown color intensity (OD at 420 nm) 78.1 237 238 232 0.75 0.37 Maximum
Total phenolic compounds (11g/100 g) 30.17 79.12 4.94 342 2,355 1,231 Saddle point
ABTS radical scavenging activity (%) 1621 76.62 4.61 381 13.83 531 Saddle point
Fe chelating activity (%) 0.76 79.55 339 330 58.54 2541 Saddle point
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Table 5. Experimental values of response variables at the given extraction conditions within the response surfaces

Extraction conditions”

Brown color intensity

Total phenolic compounds ~ ABTS radical scavenging

Fe™* chelating activity (%)

Ethanol conc. Extraction time (OD at 420 nm) (1g/100 g) activity (%)
(%) (hr)
0 1 0.2754 1,293 477 43.82
15% 5 0.5492 2,397 15.62 54.78

DOptimum extraction condition (5 hr at 150% ethanol) by the response surface methodology and basic condition (1 hr at water).
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Fig. 3. Response surface for ABTS radical scavenging activity of
the dried Gugija as a function of extraction ethanol concentration
and time.
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Gugija as a function of extraction ethanol concentration and time.
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