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Antioxidant Activity of Heated Licorice (Glycyrrhiza uralensis Fisch)
Extracts in Korea
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Abstract

Antioxidative activity and pelyphenol contents of heated licorice in Korea exiracted by ethyl-acetate
(EtQAc) and ethyl-alcohol (EtOH) were evaluated at various heating temperatures (110, 120, 130, 140, and
150°C), times (1, 2, 3, 4, and 5 hr), and moisture contents (10, 20, 30, 40, and 50%). Maximum extraction vields
of EtOAc extract was 10.9% at 130°C, 3 hr, and 50% moisture content and that of EtQH extract was 25.0%
at 120°C, 2 hr, and 20% moisture content, whereas those of control were 0.8 and 15.8%, respectively. The
highest total polyphenol content was 845.67 mg/100 g in EtOH extract at 120°C, 2 hr, and 209% moisture content
{control: 277.00 mg/100 g). The anticxidative activity (ICsx) was the highest value of 0.53 mg/mL in EtQAc
extract at 120°C, 2 br, and 20% moisture content (control: 12.34 mg/mL). The highest ascorbic acid equivalent
antioxidant activity value of 1,584 mg ascorbic acid (AA) eq was obtained from EtOAc extract at 120°C, 2
hr, and 40% moisture content (contrel: 1,263 mg AA eq). Optimum heating conditions for the improvement
of antioxidative activity of licorice in Korea was 120°C, 2 hr, and 20—40% meisture content,
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Table 1, Values of independent variables and treatment
conditions by the central composite expetimental design
Level
2 1 0 1 2

Treatment temperature, °C (2 110 120 120 140 10

Variables

Treatment times, hr (3 1 Z 2 4 5
Muoisture contents, %6 (3z) w20 30 40 50
Treatment Code variables Feal variables
I [o) Xl Xz X:; Xl Xz Xg
1 Z 0 0 110 3 20
2 1 1 1 120 Z 20
2 1 1 +1 120 Z A0
4 1 +1 1 120 4 20
5 1 +1 +1 120 4 A0
& 0 Z 0 130 1 20
7 0 0 Z 130 23 10
g 0 0 0 130 3 30
I 0 0 0 120 2 20
10 0 0 +2 130 23 50
11 0 +2 0 120 o 20
12 +1 1 1 140 Z 20
13 +1 1 +1 140 Z A0
14 +1 +1 1 140 4 20
15 +1 +1 +1 140 4 A0
1 +2 0 0 150 23 20
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Table 2. Extraction yield, polyphenol, ICs; and AEAC of heated licorice extracts with various heat treatment conditions

Treatment Yield (%4) Polyphenol (mg/100 g) 1Cs (mg/ml) ABEAC lmg AA eg)
Mg EtQAc E?  EtoH B EtCAc E Ei0H E EiQAc E EiCH E EiQAc E EtCH E

1 3924012  1880+121 366744150 464564657 0771015 2654003 1433+0G60 875 +258
2 7884014 2500+120 38288+14% 845671296 0534008 2194002 146421163 172474850
3 3934015  2270+134  44794+248 3LBIAHL08 066011 432008 1584+3.37 658 +7.33
4 5044021 22104157 403714374 57326+1044  0809+012  228+005  1458+371 0932 +7.67
5 3164017 2080+145 42397+150 623754814 0554014 1784018  1462+9.03 70 +5.74
6 3724016  1760+162 46391+388 54580+1005 2224288 2004002  1559+505 023+ 10.06
7 230011 1440+115 28866260 BEZR0EG0.37 2414312 165+002 1136E7ES 806 +3.62
g 4364020  1500+141 405734303 61463+11.27 0794000 1544002  1241+6.10 975 +5.74
9 4044021 17004116 404314450 626.80+480 3144408 1534002 1246+16.44 085+ 13.88
10 1080+045  1960+124 43272+141 532014640 3734484  233+003  1512+1356 877 +530
11 573032 1570+151 46636+288 76426+755 12324013 129+003  1428+1258 1,185+939
12 57640023 14304162 484244250 77489+440  108+016 1124006  1434+1149 1063 +950
13 38021 13204124 A4288+213  T04596+351 0814015 1244004  1478+1682  1026+10.19
14 3331016  1240+128 405274305 74495+ 260 0841013 107005 133017156 1048+ 1068
15 4744018  1820+131 445093+415 BIBOR+488 0962016 1262002 144541658 172324018
16 4664017 210041322 402514224 656091+874 1024014 2124005 128541217 221 +179

Untreated 0804007  1580+135 278090+126 277004243 123441323 4234036 12632260 657 +732

Yabbreviations are same
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Fig. 1. Effects of temperature and moisture contents on the extraction yield of heated licorice.
{a} Ethyl-acetate extracts, (b} Ethanol extracts.
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Table 3. Analysis of variance for extraction yield, polyphenol, ICs and AEAC of heated licorice extracts

Factor at EtQAc EY Et0H B
sum of gguares F wvalue Zum of sguares F wvalue
Termperature (°C) 4 507 006 27712 205"
Yield Time (hr) 4 657 (.66 5355 156
Moisture contents (2¢) 4 6407 643" 77.45 296
Temperature (*C) 4 12,876 408 203 545 1418
Palyphencl Time (hr) 4 14,377 457" 247 613 1185
Moisture contents (26) 4 46316 1473™ 225,608 1519
Temperature (*C) 4 052 566™ 1385 1813
ICsg Time (hr) 4 061 656 787 10.307
Muisture contents (26) 4 003 033 575 TEE
Temperature (°C) 4 102506 5og™ 289 466 11.84™
ABAC Time (hr) 4 230,563 12.35™" 365,275 15307
Moisture contents (2¢) 4 220,628 11.36™ 514,560 2124

UBtDAc-B: Bthyl-acetate extracts. 2BtOH-E Bthanol extracts. "p<f5, "p<001, “"p<000L
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Fig. 2. Effects of temperature and moisture contents on the polyphenol contents of heated licorice extracts.

{a) Bthyl-acetate extracts, (b} Ethanol extracts.
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Fig. 3. Effects of temperature and moisture contents on the ICs by DPPH of heated licorice extracts.

{a} Bthyl-acetate extracts, (b} Ethanol extracts.
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Fig. 4, Effects of temperature and moisture contents on the ARAC by ABTS-" decolorization assay of heated licorice extracts.

{a) BEthyl-acetate extracts, (b} Ethanol extracts.

Aol H | E FE2ERT W& F F4EE S R
AR 120°C, 243 2 7 20%E A A FedA
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1,232 mg AA eq® FAHEFRD & £ T3S UE
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©] 7V & ¥ fRA 2 e RE AT 2 o3
ot ABACE (V) st E=(X)), A7HX) 2 7P #(X)
7t8] LAE W EREA S 25 A9 o %"% 27
7t 2o

Yamac(BtOAL) — 1285.01 —36.01X, —32.91X, +64.57X3+
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@ o
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Atk F E8HE §EHE A EI FAHEATFEG %L
o, oE e F2EE9) 120°C, 2413, 7 20% Aw Tt
84567 mg/100 g2 B FAE 5 27700 me/100 g2t =3
ot A B4 (IC) 2 EA B 77 A8 F R 24 yE
weow, Yl E 25 120°C, 243, 7 20%
#e ol A 053 /LT FAE 54 124 g/Luch of$ =7
el FEAETEHABAC)E BE Al FAEF
2ot A vEltEd sldelAH 0B 55 120°C, 24131,
FVrE 40% M@ FelM 1584 mg AA eqR FAEFY
1,263 mg AA eqi T ¥7 UEETH B dFZ2H ZRY
g, & SEEE T 52 710717 A 538
g7 2HL 120°C, 22137 7H5ed 0~40% 2 BEEPch
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