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Study on extraction and antioxidant activity of cichoric acid from
Cichorium Intybus L.
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ABSTRACT: Objective To investigate the extraction technology and antioxidant activity of cichoric acid
from the stems of Cichorium Intybus L. Methods Single factor experiments and the orthogonal experiment
design methods L (3*) were applied to analyze the influencing factors through the ultrasonic-assisted extraction.
Antioxidant activities of cichoric acid were detected by DPPH, -OH radical scavenging, and FRAP (ferric re-
ducing antioxidant power). Results The best process parameters of ultrasonic-assisted extraction of chicoric
acid were as follows: 50% ethanol, 60 ‘C, 50 min, solid-liquid ratio 1:21, 180 W of ultrasonic power, the opti-
mum Yyield of chicoric acid was 1.51 mg/g under this condition. There was a concentration-response relation-
ship between concentration and antioxidant activity. ICs, values against DPPH, -OH free radical and ferric re-
ducing antioxidant power were 6.07, 15.24 and 9.90 mg/L, respectively. Conclusion The yield of cichoric
acid was affected by the extraction conditions, the result of antioxidant activity would provide a theoretical ba-
sis for further industrial processing.
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Fig. 1 Molecular structure of cichoric acid
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Table 1 Factors and levels in the orthogonal array design

A B c D
() (min) (g/mL) W)
1 50 50 1:15 140
2 60 60 1:18 160
3 70 70 1:21 180
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Fig. 4 Effect of different ethanol on the extraction yield of cichoric acid
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Table 2 Orthogonal array design layout and results
/(mg/
A C) B (min) C (g/mL) D W) (mg/e)
1 1 1 1 1 0.923
2 1 2 2 2 1.037
3 1 3 3 3 1.281
4 2 1 2 3 1.439
5 2 2 3 1 1.374
6 2 3 1 2 1.194
7 3 1 3 2 1.189
8 3 2 1 3 1.003
9 3 3 2 1 1.006
K 3.241 3.552 3.120 3.303
K, 4.007 3.414 3.482 3.421
Ks 3.199 3.481 3.845 3.777
ki 1.080 1.184 1.040 1.101
ks 1.336 1.138 1.161 1.140
ks 1.066 1.160 1.282 1.259
R 0.270 0.046 0.242 0.158
A>C>D>B
Az Bl C3 D}

A;B,C;D;
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Table 3 Analysis of variance
11 df F
0.521 8 0.065 26.929 0.000
24.248 1 24.248 10023.736 0.000
0.277 2 0.138 57.087 0.000
0.006 2 0.003 1315 0.315
0.176 2 0.088 36.327 0.000
0.063 2 0.031 12.988 0.002
0.022 9 0.002
24.790 18
0.543 17
95%
2 , 4 5.40~54.00 mg/L, -OH
A>C>D>B, > > > 39.1%~90.1%, Trolox
, A,B,C;D;, 88.89~185.07 umol/L,  -OH
60 C, 50 min, 1:21, 50% (ICsp)  15.24 mg/L,
180 W Trolox 109.45 pmol/L,
3 , 4 ,
3 Fe¥  H,0, -OH
(P 0.05) , 510 nm
) , ‘OH
1.51 mg/g , , , ) )
[22,23]
33 FERMMAWEERR 4 4 ’
DPPH -OH 3 2.20~21.20 mg/L, 0.33~0.98,
’ 4 Trolox 41.82~174.47 umol/L, ICs
DPPH ’ 9.90 mg/L, Trolox 76.51
DPPH, pmol/L,
, 4 :
, DPPH , ’
2.50~12.30 mg/L , DPPH 4 = B
27.86%~86.76%, Trolox
54.96~160.43 pmol/L, ICso 6.07 mg/L, (1)
Trolox 94.60 umol/L, > > > ;
DPPH (r*=0.9991), 50% ,
DPPH 60 C, 50 min, 1:21, 180 W
‘OH 4 , 1.51 mg/g
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Table 4 Antioxidant activity analysis of cichoric acid
/(mg/L) r? ICs¢/(mg/L)
DPPH 2.50~12.30 27.86%~86.76% Y=5.9857X+13.685 0.9991 6.07
- OH 5.40~54.00 39.10%~90.10% Y=1.0403X+34.148 0.9993 15.24
2.20~21.20 0.33~0.98 Y=0.0436X+0.0684 0.9947 9.90
) Zhou PP, Pan J, Kai GQ, et al. Study of coordination of cichoric
R acid with silver nitrate in mobile phase in its determining process
, by high performance liquid Chromatography [J]. Chin J Anal
Chem, 2008, 36(9): 1245-1248.
’ ’ [5] Bronja M, Samo K. Determination of cichoric acid content in
dried press juice of purple coneflower (Echinacea purpurea) with
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(2) 4 [6] Wu CH, Murthy HN, Hahn EJ, et al. Enhanced production of
caftaric acid, chlorogenic acid and cichoric acid in suspension
DPPH 1Csy 6.07 mg/L, cultures of Echinacea purpurea by the manipulation of incuba-
2.50~12.30 mg/L , Trolox tion temperature and photoperiod [J]. Biochem Eng J, 2007,
54.96~160.43 pmol/L -OH ICso 36(3): 301-303.
15.24 mg/L, 5 40~54.00 [7]1 Reinke RA, Lee DJ, Mcdougall BR, et al. L-chicoric acid inhibits
human immunodeficiency virus type 1: integration in vivo and is
mg/ll Trolox 88.89~185.07 a noncompetitive but reversible inhibitor of HIV-1 integrase in
wmol/L ICso 9.90 mg/L, vitro [J]. Virol, 2004, 326(2): 203-219.
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