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Optimization of Extraction of Crocin from Crocus Sativus L. by Orthogonal Regression Design

ZHAN Feng, LI Chao, HAN Yongping*(Southwest University for Nationalities, College of Chemistry and Environment
Protection Engineering, Chengdu 610041, China)

ABSTRACT: OBJECTIVE To study the optimal extraction condition of crocin from Crocus sativus L. METHODS  Taking
the total extraction ratio of crocin from Crocus sativus L. as an index, the quadratic orthogonal regression design which was
based on the single factor method including the concentration of ethanol, extraction time and extraction temperature was
employed to build the equation and to optimize the extraction technique. RESULTS The optimized condition was as follows:
the concentration of ethanol was 0.52%, extracted 30 minutes at the temperature of 30 °C, and the extraction ratio reached
0.643 5 mg'g”'. CONCLUSION Under the optimal extraction condition, the total extraction ratio of crocin from Crocus

sativus L. is much higher.
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Fig 1 Effects of ethanol concentration on extraction rate of

corcin
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Fig 2 Effects of extraction time on extraction rate of corcin
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Fig 3 Effects of extraction temperature on extraction rate of

corcin
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Tab 1 Factor and level coding of orthogonal regression
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W H LKL/ % SRR )/min SRIGHE/C
A4k 8] 0.074 7.0 7.4
LB (+r) 0.600 35.0 40.0
FAE(+1) 0.574 32.0 37.4
LIKI-(0) 0.500 25.0 30.0
TIKP(-1) 0.426 18.0 22.6
AT () 0.400 15.0 20.0
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Tab 2 Orthogonal regression design and experiment result

% PR 5 SRR

%5 b2 z, Z 2,2, 7.2 2,7, Zy Zn Zs3 Y[HEHUA /pg (10 mg) ']
1 1.000 1.000 1.000 1.000 1.000 1.000 0.314 0.314 0.314 4.499
2 1.000 1.000 —-1.000 1.000 —1.000 -1.000 0.314 0.314 0.314 4.344
3 1.000 —1.000 1.000 -1.000 1.000 -1.000 0.314 0.314 0.314 3.881
4 1.000 —-1.000 —-1.000 —-1.000 —-1.000 1.000 0.314 0.314 0.314 3.757
5 —-1.000 1.000 1.000 —-1.000 —-1.000 1.000 0.314 0.314 0.314 3.170
6 —-1.000 1.000 —-1.000 —-1.000 1.000 -1.000 0.314 0.314 0.314 3.116
7 —-1.000 —1.000 1.000 1.000 -1.000 -1.000 0.314 0.314 0.314 2.869
8 —-1.000 —1.000 —-1.000 1.000 1.000 1.000 0.314 0.314 0.314 2.799
9 1.353 0.000 0.000 0.000 0.000 0.000 1.145 —0.686 —-0.686 4.568
10 -1.353 0.000 0.000 0.000 0.000 0.000 1.145 —0.686 —0.686 2.652
11 0.000 1.353 0.000 0.000 0.000 0.000 —0.686 1.145 —-0.686 6.261
12 0.000 -1.353 0.000 0.000 0.000 0.000 —0.686 1.145 —-0.686 4.785
13 0.000 0.000 1.353 0.000 0.000 0.000 —-0.686 —0.686 1.145 5.882
14 0.000 0.000 —-1.353 0.000 0.000 0.000 —-0.686 —0.686 1.145 5.658
15 0.000 0.000 0.000 0.000 0.000 0.000 —0.686 —0.686 -0.686 6.145
16 0.000 0.000 0.000 0.000 0.000 0.000 -0.686 -0.686 -0.686 5.727
17 0.000 0.000 0.000 0.000 0.000 0.000 -0.686 —0.686 —-0.686 5.874
x3 EAFTRAYNELTK
Tab 3 The lack of fit test on regression equation
SSe SSer dfe SSi¢ dfe dfis E Fooso?
2.752 0.0899 2 1.3181 5 3 14.66 99.17
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Tab 4 Regression coefficient and significance

Rt AEARAE AL [ E R 5 t P
RO 4.470 51510 0.000
Z 0.611 5.827 0.000
Z 0.328 3.127 0.000
Zu ~1.562 ~11.304 0.000
Zn -0.517 -3.742 0.003
Zs -0.382 ~2.766 0.018
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