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Abstract: Carthamus tinctorius L. also known as:
Acanthopanax safflower, red blue flower, it is the
Compositae genus of safflower. The active ingredient
of Chinese medicine safflower are flavonoids. In order
to optimize the extraction method of total flavonoids,
extraction with an ultrasonic extraction method, and
ultraviolet spectrophotometry was used to determine the
content. The results show that, the content of flavonoids
in Carthamus tinctorius was 20.6mg/g. Compared with the
traditional methods, the ultrasonic extraction method can
shorten extraction time and reduce energy consumption.

Keywords: Safflower flavonoids; Ultraviolet
spectrophotometer; Extraction.

1 Introduction

1.1 Carthamus tinctorius L.

Carthamus tinctorius L. is an annual herb dicotyledonous
plant, height 90~120cm [1]. Also known as: Acanthopanax
safflower, red blue flower, it is the Compositae genus of
safflower. The whole plant is hairless [2].

1.2 Main chemical constituents of
Carthamus tinctorius

Using current scientific and technological means, the
many chemical constituents in Carthamus tinctorius have
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been determined. The major components are pigments,
flavonoids, phenolic acids, fatty acids, essential oils,
alkynes, and other components. Pigment is divided into
safflower yellow pigment and red pigment. Flavonoids are
mainly composed of the glycosides derived from shannesol
and quercetin, safflower yellow A, hydroxysafflor yellow
A, red pigment, apigenin, quercetin, rutin, myricetin etc.
[3]. In addition, there are flavonoids such as safflower
glucoside and safflower glycoside and so on. Other classes
of compounds have been determined such as syringin,
ferulicacid, p-hydroxycinnamicacid, daucosterol, palmitic
acid and stearic acid mixture, isovaleric acid, p-coumaric
acid, hydroxy benzoyl coumaric acid anhydride, apigenin,
sixteen alkyl acid ester etc. Dark yellow flowers contain
safflower glycosides; orange red flowers contain safflower
glycoside and quinone glucoside; pale yellow flowers
contain safflower glucoside and trace safflower glycoside.
The change in the colour of the corolla is due to changes
in these constituents [4-8].

1.3 Method for extracting safflower total
flavone and determination of total flavonoids

Reflux extraction method: This method has high extraction
efficiency and shortens extraction time. This method
shall not be applied to thermally unstable or volatile
components [9]. Microwave extraction: This method has
the advantages of simple operation, high extraction rate,
accurate, rapid and friendly environment [10]. Ultrasonic
extraction: This extraction method without special
equipment is easy to operate and saves time. Compared
with the traditional solvent extraction method, the time is
much shorter [11]. UV spectrophotometry: Within a certain
wavelength range, the total flavonoids of safflower have
specific UV absorption peaks. There are characteristic
absorption peaks at 330nm. Rutin is used as the control
substance, detection at 500nm wavelength and the
standard curve is made to calculate the total flavonoids of
Carthamus tinctorius [12].

Liquid chromatography: Chromatographic
column: RP-C18 (250mmx4.6mm,5um);  detection
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wavelength:265.8nm; mobile phase: acetonitrile-water-
glacial acetic acid (19.5:80.5:0.5) (pH=3.8); volume flow:
1.0ml/min; temperature: 20°C. The detector is usually a
UV detector or fluorescence detector that can analyze the
total content of flavonoids in safflower [13].

1.4 Pharmacological action of flavonoids in
safflower

Using modern science and technology to study the active
ingredients of safflower, it is indicated that safflower has a
very wide range of pharmacological effects, which can be
summarized as follows [14].

The extract of safflower has protective effect on the
heart system, which can improve myocardial ischemia,
reduce the area of myocardial infarction, improve the heart
rate, and supply oxygen to the myocardium [15]. Safflower
can play a role in the expansion of blood vessels, the
action of safflower dilating blood vessel is related to the
function of blood vessel and the dosage of the medicine.
Its vasoconstrictor effect is achieved by reducing Ca* and
inhibiting influx [16]. The total flavones extracted from
Carthamus tinctorius had different hypotensive effects
on the experimental animals [17-18]. The average blood
pressure dropped at about 20 mmHg and lasted for about
30 minutes [19]. The extract of Carthamus tinctorius
extract can inhibit the platelet aggregation induced by
ADP, and has obvious depolymerization effect on ADP
aggregated platelets. These effects of safflower flavonoids
were enhanced with increasing doses [20]. Safflower can
regulate a variety of inflammatory response-related growth
factors and cell adhesion molecules gene expression.
Therefore, it has a certain anti-inflammatory effect [21].

2 Experiment

2.1 Experimental instruments and drugs
2.1.1 Experimental instrument
CP224S type analytical balance, UV spectrophotometer,

electric constant temperature water bath pot, numerical
control ultrasonic cleaner.
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2.1.2 Experimental drug

Rutin reference materials, Safflower, anhydrous ethanol,
sodium hydroxide, sodium nitrite, aluminum nitrate. (The
above reagents are pure and water is distilled water.)

2.2 Experiment content
2.2.1 Preparation of reference and test samples

1. Control sample preparation: 5mg of rutin, 50ml volu-
metric flask, add 60% alcohol, dissolved in a water
bath heat, cooling, adding 60% ethanol to the scale,
shake, made a standard solution containing 0.lmg/ml
rutin.

2. Sample preparation: the powder 0.5g, a conical flask
with stopper precision by adding 60% ethanol 50ml,
weighed, ultrasonic treatment (power 300W, fre-
quency 50kHz) 40 minutes, put in the cold, weigh lose
weight, make up 60% of the ethanol shake, filtration,
get the test solution.

2.3 Linear relation

Precise amounts of Rutin in solution of 1ml, 2ml, 3ml, 4ml,
5ml, 6ml, 25ml were placed in the flask, the addition of
60% ethanol solution with 6 ml, 0.3 ml sodium nitrate,
mixing, placed 6 minutes, plus 10% ml 0.3 aluminum
nitrate, shake for 6 minutes, adding sodium hydroxide 4
ml, and 60% ethanol solution was diluted to the scale,
shake for 15 minutes, with the corresponding reagent
blank, at 500nm wavelength, with UV spectrophotometer
to measure the absorbance.

2.4 Methodological investigation

1. Precision experiment: Taking rutin solution 3ml in
25ml flask, add 60% 6ml ethanol solution, sodium
nitrate solution with 0.3ml, mixing, placed 6 min, plus
10% 0.3ml aluminum nitrate, shake for 6 minutes,
plus 4ml NaOH, add 60% ethanol to the scale, shake,
placing 15 minutes, with the corresponding reagent
blank at 500nm wavelength, with UV spectrophoto-
meter to measure the absorbance, repeat for 6 times.

2. Stability test: Take the test solution 3ml in 25ml flask,
adding 60% ethanol for 6ml, with 0.3ml sodium
nitrate solution, mixing, placed 6 minutes, plus 10%
0.3ml aluminium nitrate, shake for 6 minutes, plus
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4ml NaOH, add 60% ethanol to the scale, shake well.
For 15 minutes, with the corresponding reagent blank
at the wavelength of 500nm, with UV spectrophoto-
metric absorbance meter. In 60min, the absorbance
was measured every 10 minutes.

3. Repeated experiment: The samples were weighed
accurately and independently, 5 copies under the
“2.2.3(2)” item.

4.  Recovery test:5 samples with known content were
added accurately, and a certain amount of standard
solution 25ml (0.424mg/ml) was added accurately.

5. Determination of safflower content: A prepared
sample solution has been prepared. Under the 2.2.3(2)
method, 60% ethanol was used as blank solution, and
was measured at the wavelength of 500nm. Repeated
determinations were performed 3 times.3.

Ethical approval: The conducted research is not related to
either human or animals use.

3 Results

3.1 Linear relation

To control the concentration of the solution (g) as
the abscissa, the absorbance (Y) as the ordinate,
standard curve to calculate the regression equation:
Y=0.0135X+0.0115 (r=0.999) showed that rutin showed a
good linear relationship with absorbance in the range of
8.208 to 49.248ug (Figure 1).

3.2 Methodological investigation

1. Precision experiment: Through the above experi-
ments, RSD was 0.41%, and the result showed that
the rutin standard solution had good precision within
1 hours (Table 1).

2. Stability test: Through the above experiments, RSD
was 0.48%. The results showed that the total flavo-
noids in the sample solution were basically stable in
1 hour (Table 2).

3. Repeated experiment: RSD was 1.85%. The result
showed that the method was reproducible (Table 3).

4. Recovery test: The recovery rate was calculated accor-
ding to law (Table 4).

5. Determination of safflower content: The results were
as follows (Table 5).
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Figure 1: Standard curve of rutin.

Table 1: Results of precision experiment. (n=6).

NO. A S X RSD(%)
1 0.345

2 0.346

3 0.345 0.001414 0.345 0.41

4 0.347

5 0.344

6 0.343
Table 2: Stability test results. (n=6).

NO. A S X RSD(%)
1 0.357

2 0.359

3 0.361 0.001722 0.360 0.48
4 0.360

5 0.362

6 0.360

Table 3: Experimental results of repeated experimental solution.

NO. A S X RSD%

0.362
0.358
0.348
0.353
0.346
0.360

0.006565 0.355 1.85

oV~ WN P

Table 4: Experimental results of recovery of total flavonoids in
Carthamus tinctorius.

Sample Scalar Measured Rateof Average RSD(%)
content (mg) quantity recovery recovery
(mg) (mg) (%) (%)
1 10.3 10.6 20.4 95.28
2 10.2 10.6 20.5 97.16
3 10.3 10.6 20.8 99.05 97.61 2.17
4 10.2 10.6 20.6 98.11
5 10.1 10.6 20.7 98.47
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Table 5: The content of total flavonoids in Carthamus tinctorius.

NO. A C(mg/g) X(mg/g)
1 0.347 20.63

2 0.345 20.61 20.6

3 0.341 20.58

Using the rutin standard solution of 0.lmg/ml which
we have prepared, it has a good linear relationship with
absorbance in the range of 8.208 to 49.248ug, and the
regression equation is Y=0.0135X+0.0115 (r=0.999). We
can extract the total flavonoids from Carthamus tinctorius
by using the extraction technique, and prepare the
solution for the sample. The total flavonoids in Carthamus
tinctorius were determined by UV spectrophotometry.
After a series of methodological investigations on the
tested products, the content of safflower was determined
3 times, respectively, 20.63, 20.61 and 20.58mg/g, with an
average value of 20.6mg/g. The content of flavonoids in
Carthamus tinctorius was obtained.

4 Discussion

1. Selection of extraction methods: There are many ways
to extract flavonoids, Often used are the reflux extrac-
tion method, microwave extraction method and ultra-
sonic extraction method. In this experiment, ultra-
sonic extraction was selected. Compared with the
traditional method, the ultrasonic extraction method
has the advantage of no special equipment, simple
operation and easy realization. The traditional reflow
extraction method usually takes 2 hours, While the
ultrasonic extraction method only takes 40 minutes
to achieve the extraction rate. This method greatly
reduces the time taken for extraction.

2. Factors affecting UV spectrophotometer include tem-
perature, electromagnetic fields, dust, vibration, etc.
In this experiment, the temperature of the labora-
tory is low, which makes the temperature the great-
est environmental factor affecting the reading of this
experiment. The sensitivity of UV spectrophotometer
decreases with low temperature.

To sum up, this study has scientific and reliable theoretical
basis, which lays a foundation for optimization of the
extraction method of total flavonoids in red flowers.
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