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Extraction of Limonin in Lemon Peel by Ultrasonic-assisted
Aqueous Two-phase System

WANG Jian-hong'** ,LIAO Li-min'* ,WANG Bi'* LIU Teng'
"College of Chemistry and Chemical Engineering ,Neijiang Normal University;
*Key Laboratory of Fruit Waste Treatment and Resource Recycling ,Sichuan Neijiang 641112 ,China

Abstract: In this study, limonin was extracted from dried lemon peel by ultrasonic-assisted aqueous two-phase system of
ethanol-(NH, ),SO,. The effects of ethanol concentration, solid-liquid ratio, amount of ammonium sulfate, ultrasonic
treatment temperature , ultrasonic treatment time, extraction temperature and extraction time,on the extraction yield , were
studied by the single factor experiments and orthogonal tests. The results showed that when the volume concentration of
alcohol was 60% |, the solid-liquid ratio was 1:20 g/mL,the amount of ammonium sulfate was 12 g, the treatment temper-
ature was 60 °C ,the ultrasonic treatment time was 30 min, the extraction temperature was 50 “C and the extraction time
was 3 h,the extraction yield of limonin reached the maximum. Under the optimal conditions, three parallel experiments

were carried out and the average extraction yield reached 0.3222% . The reproducibility of the optimized method was

good.
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Fig. 1 Effects of ethanol volume concentration (A), ultra-

sonic treatment temperature ( B) and ultrasonic

treatment time (C) on the extraction yield of limonin
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Table 1 L,,(4") orthogonal experimental design and results

(A) BRAREL 1 ] (B) BRIt

(C) St a] (D) 4R B Z

%\%\% Amount of ammonium Solid-liquid ratio Extraction time Extraction Yieﬁ?ﬁ% )
' sulfate (g) (g/mL) (h) temperature ( C)
1 1(6) 1(1:10) 1(2) 1(40) 0.1835
2 1 2(1:15) 2(3) 2(50) 0.2247
3 1 3(1:20) 3(4) 3(60) 0.2420
4 1 4(1:25) 4(5) 4(70) 0.2247
5 2(8) 1 2 3 0.2116
6 2 2 1 4 0. 1997
7 2 3 4 1 0.2451
8 2 4 3 2 0.2160
9 3(10) 1 3 4 0.2355
10 3 2 4 3 0.2225
11 3 3 1 2 0.2710
12 3 4 2 1 0.2559
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13 4(12) 1 4 2 0.2658
14 4 2 3 1 0.2559
15 4 3 2 4 0.2811
16 4 4 1 3 0.2398
k, 0.2187 0.2241 0.2235 0.2351
k, 0.2181 0.2257 0.2433 0.2444
ky 0.2462 0.2598 0.2374 0.2290
k, 0.2607 0.2341 0.2395 0.2353
R 0.0426 0.0357 0.0198 0.0154
K2 EXIRERFTENN
Table 2 Variance analysis of the orthogonal experiment results
Flj'_jcfr 58 df F Fo5(3,3) I3
A 0.005 3 5.000 9.280
B 0.003 3 3.000 9.280
C 0.001 3 1.000 9.280
D 0.000 3 0.000 9.280
"2z (e) 0.001 3
BARR(T) 0.010 15

TE o0 (3.3) = 9-280,Fy o1 (3.3) =29.500, * L P <0.05 Wi,
Note:Fy o5 (3,3) = 9.280,F, (, (3,3) =29.500, * P <0.05,indicates significant difference.
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Table 3 Comparison of extraction results of limonin using different methods
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