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Establishment of a TLC Identification Method for Ensete wilsonii
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Abstract

[ Objectives | The paper was to establish a TLC identification method for Ensete wilsonii. [ Methods] Using B-sitosterol as the ref-

erence, the effects of preparation methods of test solutions, developing solvents, developing distances and color developing agents on TLC anal-

ysis were investigated, and the best TLC conditions for E. wilsonii were determined. [ Results] The test solution prepared with 90% methanol

solvent was dotted on TLC silica gel G plate, and developed with dichloromethane-toluene-methanol =10 : 5 : 1.5 as the developing solvent.

Then the plate was sprayed with 10% sulfuric acid ethanol solution, and dried with hot blast for color development. Finally, the plate was ex-

amined under an ultraviolet lamp at 365 nm. The TLC results of E. wilsonii obtained showed good separation and color development effect, and

the spots were clear and characteristic. [ Conclusions] This method is safe, specific, and easy to operate, and can be used as a TLC identifi-

cation method for E. wilsonii.
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1 Introduction

Ensete wilsonii is the whole plant of E. wilsonii ( Tutcher) Chees-
man, distributed in the south and southwest provinces of China
and eastern Asian countries, efc. It is often harvested in spring
and summer''’. It is sweet and bland in taste and cool in nature;
the root has the effects of clearing away heat and toxic materials,
inducing diuresis to reduce edema, and cooling blood and relie-
ving pain; the flower bus have the effects of lowering blood pres-
sure and convergence; and the fruits have the effects of relaxing
bowels™?. Modern studies have shown that E. wilsonii has phar-
macological effects such as treating hypertension and lowering
blood sugar’ ™| and the plants of this species contain volatile
oil" phenolsm , alkaloids™’ | B-sitosterol“m and other chemical
components. Therefore, the above compounds can be used as in-
dex components in the subsequent evaluation of the quality stand-
ard of E. wilsonii. So far, there is no perfect and feasible quality
control system for the quality control of E. wilsonii. Therefore,
this paper identified E. wilsonii by thin layer chromatography
(TLC), in order to provide a reference for the establishment of

the quality standard of E. wilsonii.

2 Materials
2.1 Instruments and reagents EI204 electronic balance
(Mettler Toledo Instruments Co. , Ltd. ) ; HWS-24 electric ther-

mostatic water bath

Co., Lid. );

( Shanghai Qixin Scientific Instrument
DHG-9203A electric  thermostatic drying oven
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(Taizhou Sujing Experimental Instrument Technology Co. , Tid. ) ;
UPK-II Utope series ultra-pure water machine ( Chengdu Ultra-
pure Technology Co., Ltd.); KQ5200DE ultrasonic cleaner
(Kunshan Ultrasonic Instrument Co. , Ltd. ) ; DFY-500 swinging
pulverizer ( Wenling Linda Machinery Co. , Lid. ) ; ZF-7 dark box
three-purpose ultraviolet analyzer ( Shanghai Jiapeng Technology
Co. , Ltd. ) ; silicone G plate (Qingdao Ocean Chemical Co. , Tid. ).
Methanol and other reagents were analytically pure, and the water
was ultra-pure water.

2.2 Medicinal materials

fied as the whole plant of E. wilsonii ( Tuicher) Cheesman by pro-

Ten batches of E. wilsonii (identi-

fessor Wei Songji at Guangxi University of Chinese Medicine )
were collected from the field, and the sample information is shown
in Table 1. B-sitosterol reference (batch No. . MUST-13101515,
purity =98.0% ) was produced by Beijing Century Aoke Biotech-
nology Co., Ltd. The appearance of E. wilsonii is shown in
Fig. 1.

3 Methods and results

3.1 Investigation of TLC conditions Thin layer chromatography
was carried out according to the TLC method in General Rule 0502
of the Chinese Pharmacopoeia (Volume TV, 2010 edition) i,

3.1.1 Investigation of different extraction conditions. By compa-
ring three different extraction solvents of methanol, ethanol and
water, different extraction concentrations of 30% , 50% , 70%
and 90% methanol, two different extraction methods of reflux and
ultrasound, and three different extraction time of 20, 40 and 60
min, the extraction conditions were finally determined as follows .
the crude powder of this product was screened by No. 2 sieve and
shaken well; 2 g of crude powder was loaded into a 50 mL grind-
ing conical flask, added with 10 mL of 90% methanol and extrac-
ted by ultrasound for 40 min; after filtered, the supernatant was
used as the test solution. Preparation of reference solution; appro-

priate amount of B-sitosterol reference was weighed and added with
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Fig.1 Appearance of Ensete wilsonii

Table 1 Sample information of Ensete wilsonii

methanol to prepare a reference solution with the concentration of
1 mg/mL.

3.1.2
ties. YBJ-1 medicinal materials were prepared into test solution by
the method described in Section 3.1.1, dotted on the silica gel G
plate, and developed with three development systems with different

Investigation of development systems with different polari-

polarities ; dichloromethane-acetone-methanol (8.5 : 1.5 : 1), di-
chloromethane-toluene-methanol (10 : 5 : 1.5) and cyclohexane-
ethyl acetate-methanol (8 : 2 : 1). The plate was taken out and
dried with hot blast, and then developed color with 10% sulfuric
acid ethanol solution. The examination results under an ultraviolet
lamp at 365 nm showed that the main spots had clear color when
dichloromethane-toluene-methanol (10 : 5 : 1.5) was used as the

developing solvent, showing good development effect.

No. Collection site Collection No. Collection site Collection
date date
YBJ-1 Tanluo Town, Xixiangtang District, Nanning City June 2022 ||YBJ-6  Dasi Town, Qinbei District, Qinzhou City June 2022
YBJ-2 Fulong Town, Fangcheng District, Fangchenggang City ~ June 2022 || YBJ-7  Weizhou Island, Haicheng District, Beihai City June 2022
YBJ-3 Silian Town, Long’an County, Nanning City June 2022 || YBJ-8  Naliang Town, Fangcheng District, Fangchenggang City July 2022
YBJ4 Longzhou Town, Longzhou County, Chongzuo City July 2022 ||YBJ9  Tuolu Town, Jiangzhou District, Chongzuo City July 2022
YBJ-5 Sitang Town, Xingning District, Nanning City May 2022 || YBJ-10 Shibu Town, Xixiangtang District, Nanning City May 2022
3.1.3 Investigation of different color developing agents. YBJ-1 showed that the test solution showed the spots of the same color at

medicinal materials were prepared into test solution by the method
described in Section 3.1.1, dotted on the silica gel G plate, and
developed with dichloromethane-toluene-methanol (10 : 5 : 1.5)
as the developing solvent. The plate was taken out and dried with
hot blast, and then developed color with 10% sulfuric acid ethanol
solution, 10% aluminum trichloride ethanol solution, and 5% alu-
minum trichloride ethanol solution. The examination results under
an ultraviolet lamp at 365 nm showed that the main spots had clear
color when 10% sulfuric acid ethanol solution was used as the col-
or developing agent.

3.1.4
mately 5 pL of each test solution was absorbed and developed at

Investigation of different developing distances. Approxi-

the distances of 13, 14 and 15 cm, with dichloromethane-toluene-
methanol (10 : 5 : 1.5) as the developing solvent. After dried
with hot blast, the plate was sprayed with 10% sulfuric acid etha-
nol solution for color development. The examination results under
an ultraviolet lamp at 365 nm showed that various spots had clear
size and color at the developing distance of 15 ¢m. Therefore, the
developing distance of 15 e¢m was selected.

4 TLC identification

In summary, TLC identification method for E. wilsonii was deter-
mined as follows; the test solution and reference solution were pre-
pared according to the method described in Section3.1.1; 5 pL of
each batch of test solution and 3 L of reference solution were dot-
ted on the same silica gel G plate, and developed with dichlo-
romethane-toluene-methanol (10 : 5 : 1.5) as the developing sol-
vent; the plate was then taken out and dried with hot blast, and
then developed color by spraying 10% sulfuric acid ethanol solu-
tion. The examination results under an ultraviolet lamp at 365 nm

the corresponding position of reference solution (Fig.2).

Note: 1. YBJ-1; 2. YBJ2; 3. YBJ-3; 4. YBJ4; 5. YBJ5; 6. B-sitos-
terol reference; 7. YBJ-6; 8. YBJ-7; 9. YBJ-8; 10. YBJ9; 11.
YBJ-10. Chromatographic conditions: Silica gel G thin layer plate;
Manufacturer: Qingdao Ocean Chemical Co., Lid. ; batch No. :
20220608 ; Specification; 20 cm x 20 cm; Dot-shaped sampling,
sample size: 5 pL; Temperature: (24.7 £2) °C; Relative humid-
ity: 46RH% ( +4% ) ; Developing solvent: dichloromethane-tolu-
ene-methanol (10 :5 :1.5).

Fig.2 TLC diagram of Ensete wilsonii sample

5 Discussion
This paper investigated in detail the conditions of TLC identifica-
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tion, systematically screened the preparation method of test solu-
tion, developing solvents of different polarities, developing dis-
tances and color developing agents in the chromatographic system,
and finally determined the best TLC conditions. The test solution
was prepared with 90% methanol as the extraction solvent, and
dotted on silica gel G plate at the sample size of 5 pL, and devel-
oped with dichloromethane-toluene-methanol =10 : 5 : 1.5 as the
developing solvent. After sprayed with 10% ethanol sulfate solu-
tion for color development, the solutions were examined under an
ultraviolet lamp at 365 nm. The results showed that the method
had the characteristics of simple operation, strong specificity, good
stability and clear spots. In conclusion, the TLC identification
method established in this paper is simple and easy to operate,
economical and practical, with obvious qualitative characteristics
and intuitive results, and can provide a certain reference for the
quality evaluation standard of E. wilsonii.
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in the accumulation of reactive oxygen species inside cells, dama-
ging cell membranes and increasing MDA content, a product of
membrane lipid oxidation. In contrast, cold-tolerant maize varie-
ties display increased SOD and POD activities and decreased
MDA content. Consistent with previous research, our study found
that the MDA content was significantly higher in all tested varie-
ties during germination under low temperature conditions com-
pared to optimal temperature conditions. Taitian 264 exhibited a
faster and higher increase in SOD and POD activities while having
relatively lower MDA content at 10 °C.

This study provides insights and methods for the sustainable
development of the sweet maize industry. Future research should
focus on studying the tolerance mechanisms of different sweet
maize varieties to low temperature stress and discovering more
cold-tolerant varieties. Additionally, it will contribute to increas-
ing income for farmers and improving agricultural efficiency by en-
hancing the yield and quality of sweet maize through scientific cul-
tivation techniques and protected cultivation methods.
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