Medicinal Plant 2024, 15 (1): 71 -74

DOI: 10.19600/j. cnki. issn2152 —3924.2024.01.018

Thin Layer Identification of Jiedu Shengxue Granules and Determi-
nation of Notoginsenoside R1 Content

Zhenying FU®, Bing QING”, Yinghong HUANG, Xianyi SHI, Meiyan QIU, Xian PENG, Jiangcun WEI",

Fengzhen LI" , Wen ZHONG "

Guangxi International Zhuang Medical Hospital, Nanning 530201, China

Abstract

[ Objectives ] To establish the quality standard of hospital preparation Jiedu Shengxue granules. [ Methods ] Scleromitrion diffusum

and Prunella vulgaris in Jiedu Shengxue granules were qualitatively identified by thin layer chromatography (TLC). A high performance liquid

chromatography ( HPLC) was established to determine the content of notoginsenoside R1 in the granule. [ Results] The traditional Chinese me-

dicinal materials in Jiedu Shengxue granules could be identified by TLC, and the characteristic spots were stable and clear. Notoginsenoside R1
had a good linear relationship in the range of 10.45 —104.5 wg/mL, with an average recovery of 98.52% and RSD =2.36% . [ Conclusions ]
TLC and HPLC, as the quality control methods of Jiedu Shengxue granules, have high accuracy and good repeatability, which lays a foundation

for the quality control of this mixture.
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1 Introduction

The prescription of Jiedu Shengxue granules ( Zhuang name:
Ywlweddoeg) is derived from Zhuang folk prescription, and was
declared and approved in 2010. It is an ethnic medicine prepara-
tion of Guangxi International Zhuang Medical Hospital. The pre-
scription is processed with 13 traditional Chinese medicines, such
as Scleromitrion diffusum, Scutellaria barbata, Panax notogin-
seng , Solanum nigrum, Portulaca oleracea and Prunella vulgaris,
with the effects of clearing heat and removing toxicity, dispersing
blood stasis, invigorating qi and blood, etc. It is used for acute
leukemia and chronic leukemia caused by heat toxin, stasis toxin,
and deficiency due to disease, combined with chemotherapy drugs
or alone.

There are no research data of content determination of notog-
insenoside R1, the signature ingredient of Jiedu Shengxue gran-
ules, and the original quality standard of the preparation is low
due to large color rendering error and poor stability and reproduc-
ibility of thin layer chromatography ( TLC). Therefore, it is nec-
essary to improve its quality standards. Improving the quality

standards of Jiedu Shengxue granules is conducive to the stable
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control of product quality and the safety and effectiveness of clini-
cal medication. Moreover, it also provides quality assurance for
further expanding the usable range of this preparation, and offers a
new drug choice for the treatment of leukemia in Guangxi, thus
accelerating the development of Guangxi Zhuang and Yao medici-
nal materials and promoting the growth of special Zhuang and Yao

ethnic medicine preparations.

2 Materials and methods

2.1 Instruments Intelligent dark box three-purpose ultraviolet
analyzer ( ZF-7ND, Shanghai Jiapeng Technology Co., Lid.);
One over ten-thousand analytical balance [ ME155DU, Mettler To-
ledo International Trade (Shanghai) Co. , Ltd. ]; Electro-thermo-
static blast oven (PHG-9206A, Shanghai Yiheng Scientific Instru-
ment Co., Ltd.); Electro-thermostatic water bath ( HWS-24,
Shanghai Yiheng Scientific Instrument Co., Ltd.); Ultrasonic
cleaners (JP-100S, Shenzhen Jiemeng Cleaning Equipment Co. ,
Ltd. ) ; Thin layer chromatography expansion cylinder ( double-
cylinder, Shanghai Yiheng Scientific Instrument Co. , Ltd. ).
2.2 Main reagents and samples
the test included ethyl acetate, petroleum ether (60 —90 °C),
methanol, trichloromethane, glacial acetic acid, 5% vanillin sul-

The main reagents used in

furic acid solution, anhydrous ethanol, cyclohexane and 10% sul-
furic acid ethanol solution, all of which were analytically pure.
S. diffusum reference (121183-201605) was derived from Nation-
al Institutes for Food and Drug Control. The plates for TLC were
silica gel G pre-coated plate (20191228, Qingdao Haiyang Chemi-
cal Co., Lid. ), Silica gel GF,;, pre-coated plate, and high effi-
ciency silica gel G pre-coated plate (20150316, Qingdao Haiyang
Chemical Co., Ltd.). Jiedu Shengxue granules ( batch No. ;
200701, 200702, 200703 ) were provided by Zhuang and Yao
Medicine Preparation Center of Guangxi International Zhuang
Medical Hospital.

2.3 TLC identification of S. diffusum
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2.3.1 Preparation of test solution and reference solution. Accu-
rately 5.0 g (sample 1) and 2.0 g (sample 2) of Jiedu Shengxue
granules were added with anhydrous ethanol separately, treated by
ultrasonic sound (250 W, 37 kHz) for 30 min, and filtered. After
drying, the residue was dissolved with 1 mL of methanol and used
as the test solution. Reference solution was prepared with 0.5 g of
S. diffusum reference by the same method. According to the pre-
scription, the herbs other than S. diffusum were weighed, and the
negative particles without S. diffusum were prepared according to
the preparation technology. Afterwards, the negative reference so-
lution was prepared by the same method.

2.3.2 TLC identification. Accurately 5.0 g (sample 1) and 2.0 g
(sample 2) of Jiedu Shengxue granules were dissolved with 25 mL
water by ultrasonic sound, and extracted with equal volume of eth-
yl acetate for 3 times. The extracts were merged and concentrated
to I mL, and used as the test solution. Precisely 1.0 g of S. diffusum
reference were added with 30 mL of petroleum ether (60 —90 C),
treated by ultrasonic sound for 30 min, and filtered. After drained
of petroleum ether, the filter residue was added with 30 mL of
methanol, treated by ultrasonic sound for 30 min, and filtered.
After drying, the residue was dissolved with 1 mL of methanol and
used as the reference solution.

Accurately 10 pL of each of the above solutions were ab-
sorbed and dotted on the same silica gel GF,, pre-coated plate.
With trichlomethane-methanol-ice acetic acid (12 : 3 : 0.5) as
the developing agent, the samples were unfolded, taken out,
dried, sprayed with 5% vanilline sulfuric acid solution, and final-
ly heated at 105 °C until the spots showed clear color.

Fig. 1A showed that two samples showed spots of the same
color at points a and b of reference drug, but the two spots were
not completely separated. The developing agent would be adjusted
in the subsequent tests in order to separate the two spots and de-

termine the identification method of S. diffusum.

Note: 1. Sample 1; 2. Reference; 3. Sample 2.
Fig.1 TLC identification of Scleromitrion diffusum (A) and Pru-
nella vulgaris (B)

2.4 TLC identification of P. vulgaris

2.4.1 Preparation of test solution and reference solution. Accu-
rately 5.0 g (sample 1) and 2.0 g (sample 2) of Jiedu Shengxue
granules were dissolved with 30 mL water by ultrasonic sound, and
extracted with equal volume of ethyl acetate for 3 times. The ex-
tracts were merged, dried, and dissolved with 1 mL of methanol
(test solution). Accurately 5.0 g of P. wulgaris reference were
added with 30 mL of 70% ethanol, treated by ultrasonic sound for
30 min, and filtered. The filtrate was dried, and the residue was
dissolved by adding 1 mL of methanol and used as the reference
solution.

2.4.2 TLC identification. According to TLC test ( Appendix
VIB, 2015 Edition of Chinese Pharmacopoeia). Accurately 10 pL
of each of the above solutions were absorbed and dotted on the
same silica gel G pre-coated plate. With cyclohexane-ethyl ace-
tate-isopropanol-formic acid (15 : 3 135 :0.5) as the developing
agent, the samples were unfolded, taken out, dried, and exam-
ined under ultraviolet lamp (365 nm).

Fig. 1B showed that two samples showed spots of the same
color at points ¢ and d of reference drug, and the two spots were
completely separated, but both had a tailing phenomenon. The de-
veloping agent would be adjusted in the subsequent tests in order
to solve the tailing phenomenon of spots and determine the identifi-

cation method of P. wulgaris.

3 Determination of notoginsenoside R1 content

P. notoginseng is prescribed in this product. According to litera-
ture reports, P. notoginseng is mainly composed of notoginsen-
oside R1, ginsenoside Rgl and Rbl. In order to improve the qual-
ity control level of this product, the content of these components
should be determined. In the test, we explored the method of de-
termining the content of notoginsenoside R1 in the preparation,
and the results showed that this product could control the quality of
notoginsenoside R1 content in P. notoginseng.

3.1 Sample preparation Preparation of reference solution:
Appropriate amount of notoginsenoside R1 reference was weighed
accurately, and added with methanol to prepare a solution with the
concentration of 0.1 mg/mL.

Preparation of test solution; Accurately 5.0 g of Jiedu
Shengxue granules under the loading difference item (batch No. :
200701, 200601, 200701) were weighed and dissolved in 20 mL
of pure water. Afterwards, 20 mL of sample solution was loaded
into the separatory funnel which was then added with 20 mL of
ethyl acetate, and shaken gently. After left undisturbed for 1 h,
the water phase was removed, and the upper ethyl acetate layer
was moved to an evaporating dish and evaporated in the water
bath. The residues were dissolved with 2 mL of methanol, centri-
fuged and filtered, and moved to a 2 mL volumetric bottle. Then,
methanol was added to the scale, and the test solution was obtained
by filtering through microporous filter membrane (0.45 pm).

3.2 Chromatographic conditions and system suitability With

octadecylsilane chemically bonded silica as the filler [ Inertsil-C
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column (5 pum, 4.6 mm x250 mm) ] and acetonitrile-water as the
mobile phase, the solutions were eluted, and detected at the wave-
length of 203 nm. The theoretical plate number should not be less
than 4 000 according to the peak of notoginsenoside R1. Precisely
10 pL of each reference solution and test solution were absorbed,
and injected into the liquid chromatograph for detection. Com-
bined with literature data, the detection wavelength of the product
was selected as 203 nm"' ',

3.3 Method investigation and results

3.3.1 Selection of mobile phase. Under the same chromatographic
conditions [ Inertsil-C g column (5 pm, 4.6 mm X250 mm) ; detec-
tion wavelength: 203 nm; flow rate; 1.0 mL/min; injection vol-
ume: 10 pL], the mobile phase systems of methanol-0. 1% phos-
phoric acid, methanol-0. 1% acetic acid, methanol-0.2% phos-
phoric acid, methanol-water, acetonitrile-0. 1% phosphoric acid,
acetonitrile-0. 1% acetic acid, acetonitrile-0.2% phosphoric acid
and acetonitrile-water were explored separately. Precisely 10 pL
of each reference solution and test solution of notoginsenoside Rl
were absorbed, and injected into the liquid chromatograph for de-
tection. The results showed that when eluted with acetonitrile-wa-
ter, the chromatographic peak of notoginsenoside R1 could achieve
good baseline separation, while the separation effect of other mo-
bile phases was relatively poor, or the analysis time was longer.
Therefore, the method used acetonitrile-water as the mobile phase
for gradient elution.

3.3.2 Selection of flow rate. Under the same chromatographic
conditions [ Inertsil-C; column (5 pm, 4.6 mm x250 mm) ; de-
tection wavelength: 203 nm; injection volume: 10 pL; mobile
phase; acetonitrile-water ], the flow rates of 0.8, 1 and 1.2 mL/min
were explored separately. Precisely 10 wL of each reference solu-
tion and test solution of notoginsenoside R1 were absorbed, and
injected into the liquid chromatograph for detection. The results
showed that the resolution of each flow rate reached the require-
ment, and the conventional flow rate of 1 ml/min was adopted in
the test.

3.3.3 Selection of column temperature. Under the same chroma-
tographic conditions [ Inertsil-C g column (5 pwm, 4.6 mm x 250
mm) ; detection wavelength: 203 nm; injection volume; 10 pL;
mobile phase: acetonitrile-water | , the column temperatures of 20,
25 and 30 °C were explored separately. Precisely 10 pL of each
reference solution and test solution of notoginsenoside R1 were
absorbed, and injected into the liquid chromatograph for detec-
tion. The results showed that the resolution of each column tem-
perature met the requirements, and this test was conducted at
room temperature.

3.3.4

and test solution were prepared according to the method described

Specificity test. Notoginsenoside Rl reference solution

in Section 3. 1. The negative preparation without P. notoginseng
(except for P. notoginseng, the remaining traditional Chinese
medicine were prepared into granules with 1/10 of the amount in
the prescription) , and negative solution was prepared according to

the preparation method of test solution. Precisely 10 wL of each

reference solution, test solution and negative solution were ab-
sorbed, and injected into the liquid chromatograph for detection.

The results showed that there was a chromatographic peak
with the same retention time as that of notoginsenoside R1 in the
chromatogram of test solution, and the chromatographic peak was
separated from adjacent peaks at baseline (R >1.5). In the chro-
matogram of negative solution without P. notoginseng, there was
no chromatographic peak with the same retention time at the same
position as notoginsenoside R1 reference, indicating that this
method is highly specific and has no negative interference.

3.3.5 Determination of theoretical plate number. The test solu-
tion of 3 batches of samples was detected. The results showed that
the theoretical plate number of notoginsenoside R1 was higher than
4 000. Therefore, it is determined that the theoretical plate num-
ber of this method should be equal to or higher than 4 000 when
calculated according to notoginsenoside R1.

3.4 Methodological validation and results

3.4.1 Linear investigation and linear range. Preparation of noto-
ginsenoside R1 reference solution; Appropriate amount of notogin-
senoside R1 reference was weighed accurately, and added with
methanol to prepare a solution with the concentration of 0.1 mg/mL
for later use.

Preparation of standard series solution; 0.1, 0.3, 0.5, 0.8
and 1.0 mL of the above-mentioned notoginsenoside R1 reference
solutions were precisely absorbed and loaded into 10 mL volumet-
ric flasks, then added with methanol to the scale and shaken well.
The solutions obtained were used as the reference solutions of dif-
ferent concentrations.

Precisely 10 pL of reference solution of different concentra-
tions were absorbed, injected and determined. With the injection
volume of reference solution ( wg/mL) as the abscissa and the
peak area as the ordinate, the standard curve was plotted. When
the injection volume of notoginsenoside R1 was in the range of
10.45 -104.5 pg/mL, there was a good linear relationship be-
tween injection volume and peak area, and the regression equation
was ¥'=82.952X -15.262 (r=0.999 7).

3.4.2 Precision test. The same test solution (batch No. ; 200701)
was absorbed and injected continuously for 6 times according to
the method described in Section 3. 2. The peak areas of notogin-
senoside R1 were 1 163, 1 154, 1 151, 1162, 1 167 and 1 158,
respectively, with an average peak area of 1 610.5 and RSD =
0.52% (Table 1). The results indicate that the method has good

precision.

Table 1 Precision test results of Jiedu Shengxue granules (n =6)

No. Peak area Average peak area RSD // %
1 1163 1159 0.52
2 1154

3 1151

4 1162

5 1167

6 1158
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3.4.3 Repeatability test. Six copies of the sample from the same
batch (batch No. ; 200701) were accurately weighed, 3 mL each
copy, prepared into test solutions, and injected for detection. The
peak areas of notoginsenoside R1 were 1 185, 1 172, 1 161,
1158, 1 165 and 1 170, respectively, with an average peak area
of 1 169 and RSD = 0.83% (Table 2). The results show that the
method has good reproducibility.

Table 2 Repeatability test results of Jiedu Shengxue granules (n =6)

3.5 Determination of sample content Precisely 5 g of Jiedu
Shengxue granules (batch No. : 200701, 200702, 200703) were
weighed, and prepared according to the method of preparing test
solution. Precisely 10 mL of solution was injected into a high per-
formance liquid chromatograph, and the content of notoginsenoside
R1 was detected according to the method described in Section 3.2
(Table 4).

Table 4 Determination results of the content of Jiedu Shengxue granules

No. Peak area Average peak area RSD // % (n=3)
1 1185 1169 0.83 Batch No. Sample amount // g Average content // mg/g
2 1172 200701 5.012 0.12
3 1161 200702 5.008 0.15
4 1158 200703 5.016 0.13
5 1 165
6 1170
4 Conclusions
3.4.4 Stability test. The same sample solution ( batch No. ; The Jiedu Shengxue granule studied in this project is a classic hos-

200701) was absorbed and injected at 0, 2, 4, 8, 12 and 24 h
according to the method described in Section 3.2. The peak areas
of notoginsenoside R1 were 1 143, 1 165, 1 178, 1 154, 1 183
and 1 157, respectively, with an average peak area of 1 163 and
RSD =1.30% (Table 3). The results showed that notoginsen-

oside R1 contained in the solution was stable within 24 h.

Table 3 Stability test results of Jiedu Shengxue granules (n =6)

No. Injection time//h  Peak area  Average peak area  RSD//%
1 0 1143 1163 1.30
2 2 1 165

3 4 1178

4 8 1154

5 12 1183

6 24 1157

3.4.5 Recovery test. Precisely 1.5 mL of Jiedu Shengxue gran-
ules (batch No. ; 200701) with known content were weighed for 6
copies, and placed into corked conical bottles. The corresponding
notoginsenoside R1 reference was precisely added, prepared ac-
cording to the preparation method of reference solution, and fil-
tered. The filtrate was centrifuged at 13 000 r/min for 10 min.
The supernatant was filtered by 0.45 pum microporous filter mem-
brane and determined according to the method described in Section
3.2. The average recovery and RSD values of notoginsenoside R1
in Jiedu Shengxue granules were 98.52% and 2.36% , respective-
ly, indicating that the method has good accuracy.

pital preparation developed on the basis of the theory of traditional
Chinese medicine and gives full play to the advantages of tradition-
al Chinese medicine. It has been clinically used in Guangxi Inter-
national Zhuang Medical Hospital for many years, and has definite
curative effect and reasonable price in the treatment of acute and
chronic leukemia. However, this quality standard has not been
systematically studied. As the basic research of this granule, this
study established qualitative identification of related medicinal ma-
terials and quantitative analysis of notoginsenoside R1. However,
due to the limitations of conditions, a higher quality standard sys-
tem has not been developed. In the next step, we intend to study
the quality standards of Jiedu Shengxue granules based on quality
markers and establish a comprehensive evaluation system that is

more in line with modern Chinese medicine properties.
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