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Extraction and Determination of Carotenoids from Lilium Pollen
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Abstract: To find out the best extraction conditions of Carotenoids from Lily Pollen. With the yield of carotenoid extract
as the response value, response surface methodology design coupled ‘with' the single factor experiments involving there
factors , extraction temperature , extraction time and liquid-material ratio,was applied to set up a quadratic polynomial re-
gression equation for Carotenoids extraction. An extraction regression equation was established through orthogonal experi-
ments and the optimal extraction processing parameters ‘were petroleum ether as extraction solvent, extraction temperature

of 44 °C ,extraction time of 55 min and liquid-material ratio’of 1: 34. Under the optimal extraction conditions , the extrac-

tion rate of carotenoids was 6.271 mg/g.
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Table I “Eactors and“levels of response surface analysis
= KP4 Level codes

Factors 1 0 |
(X)) #H 1 Solid-liquid( g/ mLy) 1:20 1:30 1:40

(X, ) B8] Bxtraction time( min) 45 60 75

(X5) iR #EIR B Extraction temperature (°C ) 40 45 50
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Fig. 1 The uv-vis spectrogram of different carotenoids (left

FIG. Beta-carotene, right , lily pollen)
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Fig.2 The yield of carotenoids extracted from different or-

ganic solvents
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Table 2 Test results of sample recovery
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Sampling content Additive scalar Determination content Rate of recovery Average recovery rate (R; D)
0
(mg) (mg) (mg) (%) (%)
2.856 0.1 2.954 98.0 95.4 2.87
2.856 0.2 3.040 92.0
2.856 0.3 3.135 93.0
2.856 0.4 3.243 96.8
2.856 0.5 3.343 97.4
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Infrared spectra of lily pollen (left) and beta carotenoid standard (right)
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Table 3 The absorbance and carotenoid yield of the extracted pollen from different factors

9-;;%‘%'% B OD5 (nm) FHAE N R AIFFER Yields
actors Gred (mg/g)
$H L Solid-liquid (M/V) 1:20 0.696 +0.007 5.568 +0.052
1:30 0.488 +0.004 5.852 +£0.049
1:40 0.360 +0. 002 5.754 £0.033
1:50 0.285 0. 004 5.7000. 080
1:60 0.230 +0.002 5.520 0063
i Jii] Extraction time (min) 15 0.488 +0. 004 5.852/+0.049
30 0.496 +0. 005 5.952 +0.060
45 0.500 £0.010 67000 +0. 118
60 0.504 +0.009 6.080 +0. 102
75 0.502 £0.012 6.020 £0. 144
90 0.492 +0.009 5.904 +0. 067
JFLEF Extraction temperature( °C ) 25 0.490 +0.004 5.880 +0.043
30 0.493 +0. 004 5.912 +0.042
35 0.501 0. 003 6.012 £0.036
40 07509 £0.004 6.104 £0.045
45 01523 +0. 007 6.272 0. 085
50 07517 +0. 006 6.208 +0. 066
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Table4 The response surface design test and results of lily pollen

W { X 1, 5 Yields

No. (me/g)

1 0 1 1 5.832+0.048
2 0 1 -1 6.072 £0.079
3 1 0 -1 6.107 £0.033
4 -1 1 0 5.704 +£0.065
5 0 0 0 6.292 +0.018
6 -1 0 1 5.741 +£0.108
7 0 0 0 6.224 +0.007
8 0 0 0 6.196 +0.045
9 0 -1 -1 6.020 +0.113
10 1 -1 0 6. 187 +0.094
11 0 0 0 6.232 +0.030
12 1 1 0 5.819 +0.065
13 1 0 1 5.872 +0.363
14 0 -1 1 5.936 +0.152
15 0 0 0 6.176 +0.018
16 -1 -1 0 5.632 +0.089
17 -1 0 -1 5.741 £0.076
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Table 5 The variance analysis of the regression model of lily pollen carotenoids
Ji 218 S5 F R ¥75 2% FAH P wEM
Soruce of variation  Sum of squares dr Mean square F Value P Value Statiscal signficance
Model 0.7300 9 0.0810 24. 66 0.0001 EE
X, 0.1700 1 0.1700 46.82 0.0001 EE
X, 0.0150 1 0.0150 5.11 0.0546
X 0.0390 1 0.0390 11.92 0.0076 # %
X, X, 0.0480 1 0.0480 13.90 0.0045 %k
X X 0.0140 1 0.0140 3.48 0.0636
X, X5 0.0061 1 0.0061 0.79 0:1874
X3 0.2500 1 0.2500 86.48 <0.0001 ® ok
X3 0.0880 1 0.0880 23.39 0.0009 ® ok
X3 0.0550 1 0.0550 17.63 0.0031 % %
5% 2% Residual 0.0200 7 0.0028
ST Lack of Fit 0.0120 3 0.004 1 2.09 0.4533
4% 9% Pure Error 0.0078 4 0.0019
B 7% Cor Total 0.75 16
R* =0.973 3R, =0.938°9
" " P<0.01, 2253 R, " P<0.05, 257 0%,
Note: * * P <0.01 ,extremely significant difference; * P <0. 05 , significant:differénce.
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Fig. 4 The response surface and contour lines of the material liquid ratio,leaching

temperature and their interaction effect on the extraction of carotenoids from lily pollen
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Fig. 5 The response surface and contour lines of the material liquid ratio and leaching time and its interaction jeffect on the extrac-

tion of carotenoids from lily pollen
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Fig. 6 The response surface and contour line of lily pollen carotenoid extracted by extraction time and extraction temperature and its

interaction
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