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Study on the Extraction of Flavonoids from Euphorbia Lunulata Bge by lIonic Liquid Assisted Ultrasonic
Method

ZHANG Yan'?, JIAN Shiwu®>, YANG Yanni?, XIA Jianhua’, YANG Liyan', TANG Yimei', ZHANG Han',
YU Yutlng (1.College of Pharmacy, Xi’an Medical University, Xi’an 710021, China; 2.Xi’an Jiaotong University, Seven
Pharmaceutical Resources and Anti-tumor Medicine Key Laboratory of Shaanxi Administration of Traditional Chinese Medicine,
Xi’an 710065, China; 3.Pharmacy Division, Baihe County Hospital of Traditional Chinese Medicine, Ankang 725899, China;
4.Fujian University of Traditional Chinese Medicine, Fuzhou 350108, China; 5.Shanghai University of Traditional Chinese
Medicine, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To optimize the process of extracting flavonoids from Euphorbia lunulata Bge by ionic liquid
assisted ultrasonic method, and provide a basis for further extraction of flavonoids in Euphorbia lunulata Bge. METHODS
Using ionic liquid as extraction solvent, extract flavonoids from Euphorbia lunulata Bge assisted with ultrasound method. The
species and concentration of ionic liquids, the ratio of total volume of extracted solvent and the mass of medicinal materials,
ultrasonic time, ultrasonic temperature were changed in turn. Taking the flavonoid extraction rate as the index, the optimal
conditions of the single factor were determined, optimize the optimal extraction conditions based on the single factor
experimental results combined with the responsive surface design. The contents of kaempferol and hypericin were then
determined by HPLC to investigate the changes of different ionic liquids on flavonoid extraction in Euphorbia lunulata Bge.
RESULTS The optimum extraction conditions: the type of ionic liquid was 1-butyl-3-methylimidazole bromide, the volume
ratio of ionic liquid to alcohol was 1 : 6, the ratio of the total volume of the extracted solvent to the mass of the medicinal

material was 50 : 1, the temperature was 40 °C, and the ultrasonic time was 1 h. The extraction rate was (15.8+0.9)% under the

optimal conditions, which was significantly increased compared to the conventional extraction rate of 5.14%. CONCLUSION
It is feasible to extract flavonoids from Euphorbia lunulata Bge by using ionic liquid as solvent. Flavonoid extraction rate is not
positively correlated with the carbon chain length of the ionic liquid parent nucleus.

KEYWORDS: ionic liquid; ultrasonography; Euphorbia lunulata Bge; flavonoids; HPLC
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Fig. 1 Effect of single factor on the extraction rate of

flavonoids from the Euphorbia lunulata Bge
A-type of ionic liquid; B—amount of ionic liquid addition; C—liquid-solid
ratio; D—ultrasonic time; E—ultrasonic temperature.
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2 1:9 40 11 2.0 40 4.492 89
3 1012 5001 1.5 50 5.121 33
4 16 40 11 1.5 60 4.108 50
5 1:9 40 11 1.0 60 4.289 85
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16 1012 40 11 2.0 50 7.795 80
17 1:9 5001 1.0 50 9.580 66
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Tab. 3 Significance test and variance analysis of flavonoid

yield model
H U SER O HmE Br FfH PfH W
Y 6.145x10° 14 4389x103 1.55 0.0049 ¥
A 1.247x104 1 1247104 044 05189
B 1.052x1073 1 1.052x103 3.72 0.0776
C 5.680x1074 1 5.680x104 2.01 0.1816
D 8.271x10* 1 8271104 293 0.1127
AB 3.848x1074 1 3.848x10% 136 0.2658
AC 4.833x1074 1 4.833x104 1.71 02153
AD 2.744x1074 1 2.744x104 097 03438
BC 9.270x10°6 1 927010 0.033 0.8593
BD 1.390x1073 1 1.390x103 4.92 0.046 6
CcD 2.776x104 1 2776x104 098 0.3411
A2 1.387x104 1 1.387x10% 049 04968
B2 4.074x10° 1 4.074x10°5 0.14 0.7107
2 1.115x10° 1 1.115x105 0.039 0.8458
D? 3.147x10°4 1 3.147x10% 111 03199
FRIEIRIEE 3389x10°3 12 2.824x10°*
AT 2.319x10°3 10 2.319x10% 043  0.8499 A%
Al 1.070x1073 2 5.348x10*
At 9.534x103 26
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Fig. 2 Response surface diagram of liquid-solid ratio and

amount of ionic liquid
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Fig. 3 Response surface diagram of ultrasonic time and

amount of ionic liquid
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and amount of ionic liquid

e

1.2 .
C:AEmEA 10301 By
Bl 5 #=AfE S E e H e A

Fig. 5 Response surface diagram of ultrasonic time and
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Fig. 6 Response surface diagram of ultrasonic temperature
and liquid-solid ratio
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Fig. 8 HPLC chromatography of standard solution and sample solution
A-mixed marking; B-1-ethyl-3-methimidazole bromine([EMIM]Br); C-1-butyl-3-methimidazole bromine((BMIM]Br); D-1-hexyl-3- methimidazole
bromine([HMIM]Br); E-1-octyl-3-methimidazole bromine ((OMIM]Br); 1-hyperoside; 2—kaempferol.
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