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Abstract : The study in the comparison of ethanol reflux method ,ultrasonic extraction method and their extraction condi-
tions was reported in this paper,and the best extraction conditions of alkaloid from quinoa seeds were achieved. On the
basis of single factor experiments, the effect of ethanol concentration,solid-liquid ratio and extraction time on the alkaloid
extraction ratio from quinoa seeds was investigated. The results showed that, with the method of ethanol reflux method,
the best extraction condition of alkaloid from quinoa seeds was under the ethanol concentration of 80% , solid-liquid ratio
of 1: 8, extraction time of 60 min. Under the best extraction conditions, the quinoa seed alkaloid exiraction ratio was 2. 17
mg/g. With the method of ultrasonic extraction from quinoa seeds, the best extraction condition was under the ethanol
concentration of 80% , solid-liquid ratio of 1: 6,and extraction time of 80 min. Under the best extraction conditions, the
quinoa seeds alkaloid extraction ratio was 2. 03 mg/g. So, each one of the two alkaloid extraction methods from quinoa
seeds has its own advantages and disadvantages, from the aspect of economize raw meterial, the ultrasonic extraction
method is better;from the aspect of alkaloid extraction ratio and extraction time ,the ethanol reflux method is preferable.
As the method of ethanol reflux is more convenient and has higher extraction ratio, it is more preferable in the extraction
of the alkaloid from quinoa seeds in industry production.
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Fig. 1 The standard curve of alkaloid solution
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Table 1  Factors and levels of orthogonal test of quinoa seed alkaloid
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Method Level A LA B R L C B A
Ethanolconcentration (% ) Solid/liquidratio( g: mL) Time (min)
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method 3 90 1:12 80
s I 70 106 0
Ultrasonic extraction 2 80 1:08 60
method 3 90 1:10 80
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Fig.2 Influences of each factor on the extraction amount of alkaloid in quinoa seed
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Table 2 Orthogonal experiment design and results of extracting alkaloid from quinoaseed by ethanol reflux extraction

———
T A B c Extrﬁﬁfﬁ :rmfﬁjoids
N (me/e)
1 1 1 1 1.19 +0.08g
2 1 2 2 1.67 £0.04cd
3 1 3 3 2.02 +0.04b
4 2 1 2 2.07 £0.03a
5 2 53 3 1.50 £0.05¢
6 2 3 1 1.60 +0.02d
7 3 1 3 1.68 +0.02¢d
8 3 2 1 1.73 +0. 06¢
9 3 3 2 1.33 +0.04f
K, 1.62 1.72 1.50 -
K, 1.80 1.63 1.76 -
K, 1.58 1.65 1.74 -
R 0.22 0.09 0.26 -
7K Optimal level A, B, C, -
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Table 3 Analysis of variance (ANOVA) of the orthogonal experiment extracting alkaloid from quinoaseed by ethanol reflux extraction

T 22 AU fivs 2 F- I il

b

Fit

Soruce of variation DEVSQ DOF F-value ratio A
A 0.078 2 0.116
B 0.013 2 0.018
C 0.122 2 0. 180 P<0.05 %
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Fig. 3  Effect of each factor on the alkaloid content of quinoa seed
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Table 4  Orthogonal experiment design and results of extracting alkaloid from quinoa seed by ultrasonic extraction

ey E%ﬁ&%ﬁxﬁ
No. A B C Extraction of
Alkaloids ( mg/g)

1 1 1 1 1.17 £0.04¢

2 1 2 2 1.45£0.07e

3 1 3 3 1.36 £0.01f

4 2 1 2 1.59 £0.02d

5 2 2 3 1.68 £0. 03¢

6 2 3 1 1.82 +0.03b

7 3 1 3 1.99 £0.03a

8 3 2 1 1.19 £0.05g

9 3 3 2 1.33 £0.06f
K, 1.33 1.63 1.39 -
K, 1.70 1.44 1.46 _
K, 1.55 1.50 1.72 -
R 0.37 0.19 0.33 -
{1t 7KSF Optimal level A, B, C B
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Table 5  Analysis of variance (ANOVA) of the orthogonal experiment extracting total alkaloid from quinoa seed by ultrasonic extraction

o OERE i 22°F 75 A H HE Pt B
Soruce of variation DEVSQ DOF F-value ratio
A 0.203 2 0.611
B 0.055 2 0. 165 P<0.05 B3
c 0.181 2 0. 544
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Table 6 Comparison among different methods of extracting alkaloid from quinoa seed

B Lk ot il R
Extraction method Ethanolconcentration (% ) (g q L) Time (min) Extraction of Alkaloids ( mg/g)
g'm
[n] 37 7% Reflux method 80 1:8 60 2.17 +£0.02a
Ak 80 1:6 80 2.03 %0.02b

Ultrasonic extraction method
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