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The Central Laboratory of Universitas Andalas is equipped with Shimadzu 9050 
Quadrupole Time-of-Flight (QTOF) LC-MS/MS instrument, which has strong potential 
to support scientific research at international standards. However, the utilization of this 
instrument remains limited due to the lack of optimized standard methods for both 
qualitative and quantitative analyses. This study aims to develop an LC-MS/MS analytical 
method that can be used as a standard method for research services in the laboratory. The 
research stages included sample preparation of red flower (BM) and white flower (BP) 
by extraction of sample using methanol pH 3 as the solvent, separation of sample using a 
rotary evaporator, method optimization including selection of mobile phase composition 
(isocratic and binary gradient), selection of analysis time (5, 10, and 15 minutes), and 
optimization of collision energy in the range of 5–40. Quantitative analysis of flower 
samples was then conducted using the optimized method. The optimisation results 
showed that a binary gradient mobile-phase method with an analysis time of 15 minutes 
and a collision energy of 25 could be used as the analytical method. Furthermore, 
quantitative analysis of both flower samples revealed that cyanidin in the red flower 
sample was 24.92 ppm, while cyanidin in the white flower sample was 71.69 ppm. 
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1. INTRODUCTION 

1.1. Research Background  

The Central Laboratory of Universitas Andalas serves as a 
research centre that provides analytical testing services using 
state-of-the-art instruments. These instruments generate 
analytical data that are essential for researchers. One of the 
instruments used to support research services at the Central 
Laboratory is LC-MS/MS. LC-MS/MS is an analytical 
instrument used to identify and quantify compounds present in a 
sample. Compound analysis using LC-MS/MS is performed by 
separating sample components based on differences in affinity or 
retention strength between the stationary and mobile phases. LC-

MS/MS-based research is highly promising, particularly for 
compound identification in complex samples [1]. 

The LC-MS/MS instrument available at the Central 
Laboratory is a newly released model, the Shimadzu 9050 
Quadrupole Time-of-Flight (QTOF), which began its operation in 
2024. Consequently, many researchers are still unaware of the 
availability of LC-MS/MS services at the Central Laboratory. 
Moreover, since this is a newly installed instrument, standardised 
or validated LC-MS/MS methods have not yet been established. 
Standard methods are essential to ensure optimal operation of LC-
MS/MS research services and to support laboratory accreditation, 
which is a critical requirement for laboratory quality assurance. 

One of the LC-MS/MS testing services provided is targeted 
screening. Qualitative LC-MS/MS methods are developed to 
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identify and characterise phytochemicals in samples [2]. 
Quantitative LC-MS/MS analysis is generally used to determine 
the concentration of specific compounds and therefore requires 
more complex methods. Quantitative analysis is typically 
performed using targeted screening followed by Multiple 
Reaction Monitoring (MRM) [3]. In developing qualitative and 
quantitative analytical methods, methods sourced from scientific 
literature are tested using the LC-MS/MS instrument at the 
Central Laboratory. 

In this study, red and white flower samples were used. Flower 
samples used in this study are from Zinnia sp. This type of plant 
is known for having several bioactive compounds, such as 
flavonoids, which have strong antioxidant properties, can help 
neutralise free radicals, and contribute to plant defence and 
pigmentation. It also contains phenolic compounds that can 
possess antimicrobial and anti-inflammatory properties and 
protect the plant from pathogens. Saponins in Zinnia sp., known 
for their antibacterial and antifungal activity, can also act as 
natural defence chemicals. Alkaloids in this plant are bioactive 
nitrogen-containing compounds but present in small quantities. 
For its pigments, anthocyanins are responsible for pink, red and 
purple colors in its flowers. Carotenoids responsible for yellow 
and orange tones, also both anthocyanins and carotenoids act as 
antioxidants.  

LC–MS/MS optimisation was subsequently carried out by 
evaluating the mobile-phase composition, analysis time, and 
collision energy to obtain optimal conditions for the cyanidin-
based analysis of flower samples. The validated method was then 
applied to real samples. The establishment of a standardized LC–
MS/MS method is anticipated to position the Central Laboratory 
as a key reference for LC–MS/MS research services at 
Universitas Andalas. 

1.2. Research Objective 

This study aims to ensure optimal operation of LC-MS/MS 
research services and to support laboratory accreditation by 
developing a standard method. 

2. MATERIALS AND METHODS 

The research was conducted from July 2025 to November 2025 
at the Central Laboratory, Andalas University, Padang, West 
Sumatra. This research was conducted using LCMS 9050 QTOF 
(Shimadzu) instrument. 

2.1. Materials 

The materials used included fresh red and white flowers, 
methanol p.a. (Merck), LC-MS-grade acetonitrile (Merck), 
formic acid (Merck), YMC-Triart C18 100x2.1 mm as stationary 
phase, and a cyanidin standard.  

2.2. Sample Preparation 

Four grams of red and white flower samples were weighed. The 
samples were extracted using methanol pH 3 solvent at a 
concentration of 1:10 (w/v). The extraction was carried out in an 
ultrasonic cleaner for 30 minutes. After the extraction process 
was complete, the samples were filtered, and the filtrate obtained 
was separated from the solvent using a rotary evaporator. 

2.3. Mobile Phase Preparation 

The mobile phase consisted of solution A (acetonitrile) and 
solution B (water containing 0.1% formic acid). The mobile phase 
chemicals were specialised for use with LC-MS/MS instruments. 
The mobile phase solution was sonicated for 15 minutes and then 
filtered through a 0.22 µm membrane filter. The prepared mobile 
phase is then connected to the LC-MS/MS instrument using a 
small hose connection. Before LC-MS/MS measurement, the 
mobile phase is purged to remove air bubbles from the system 
connection.  

2.4. Optimizing the Analytical Method 

Method optimisation included selection of mobile phase 
composition (isocratic and binary gradient), determination of 
analysis time (5, 10, and 15 minutes), and optimisation of 
collision energy over 5–40. Optimal parameters were selected 
based on chromatographic separation quality and ion 
fragmentation intensity. 

2.5. Quantitative Analysis 

Quantitative analysis was performed using cyanidin standards 
with concentrations of 2, 4, 6, 8, and 10 ppm. A regression curve 
was constructed based on the relationship between concentration 
and chromatographic peak area. Subsequent analyses were 
conducted using the optimized method. 

3. RESULT AND DISCUSSION 

3.1. Sample Extraction 

The samples used in this study were red and white flowers, coded 
as BM and BP, respectively. Both samples were extracted using 
methanol pH 3, with ultrasonic assistance for 30 minutes. The 
selection of methanol, a polar solvent, under acidic conditions 
was intended to enhance anthocyanin stability. Ultrasonic 
treatment accelerated solvent diffusion into plant cell matrices, 
thereby increasing the efficiency of target compound release. The 
resulting extracts were colored solutions corresponding to the 
original flower colors. The BM and BP sample solutions were 
concentrated using a rotary evaporator to remove the solvent, 
yielding concentrated flower extracts with colours corresponding 
to each flower type, as shown in Fig. 1. 
 

  
Fig 1. Extraction results of samples (a) BM and (b) BP 

 

3.2. LC-MS/MS Analytical Method Development 

Mobile phase composition was optimized by comparing two 
methods: isocratic and binary gradient, using a 10 ppm cyanidin 
standard. The isocratic method employed a mobile phase 

a b 
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composition of 50% A:50% B, while the binary gradient method 
was programmed as follows: 0–1 min 5% A:95% B; 1.01–2 min 
95% A:5% B; 2.01–3 min held at 95% A:5% B; 3.01–4 min 5% 
A:95% B; 4.01–5 min held at 5% A:95% B. The flow rate was set 
at 0.3 mL/min with a total analysis time of 5 minutes. The 
chromatogram result is show in Fig. 2.  

Fig. 2. Chromatograms of (a) isocratic method and (b) binary 
gradient method. 

The mobile phase composition was optimised to achieve 
optimal cyanidin separation. In the isocratic method, the cyanidin 
peak was poorly resolved, forming double peaks close together. 
This indicated that the mobile phase composition was not yet 
capable of optimally separating the target compounds. In contrast, 
the binary gradient method produced a single peak with better 
resolution. Variations in the composition of the mobile phase 
allow for more optimal interaction between the stationary and 
mobile phases, resulting in improved cyanidin separation 
resolution. According to this result, the binary gradient method is 
the optimal condition for cyanidin analysis by LC–MS/MS.  

The analysis time is adjusted to the compound's peak 
appearance time; in this study, the times used were 5, 10, and 15 
minutes. The composition of the motion phase will also change 
with analysis time, as shown in Table 1. 

 
 
 
 
 
 
 
 

Table 1. Analysis time optimization 

 

 

 

 
Fig.3. Chromatograms at analysis time (a) 5 minutes, (b) 10 

minutes, and (c) 15 minutes 
 

Mobile phase 
composition 

Analysis time (minutes) 

A B 5  10  15  

5% 95% 0-1  0-1  0-1  

95% 5% 1,01-2  1,01-3  1,01-5  

95% 5% 2,01-3  3,01-7 5,01-10  

5% 95% 3,01-4  7,01-9  10,01-14  

5% 95% 4,01-5  9,01-10  14,01-15  

a 

b 

a 

b 
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Based on the chromatogram in Fig. 3, at 5 minutes the 
cyanidin peak was detected but with limited resolution. 
Increasing the analysis time to 10 minutes improved peak shape, 
though co-elution remained possible. The best chromatographic 
performance was observed at 15 minutes, where the cyanidin 
peak appeared sharp and symmetrical. Longer analysis times 
allow better interaction between analytes and the stationary 
phase, thereby improving resolution. Therefore, 15 minutes was 
selected as the optimal analysis time. Collision energy was varied 
from 5 to 40 in increments of 5. Fragmentation results were 
evaluated to determine the energy that produced the most intense 
base peak. The best fragmentation occurred at collision energy 
25, producing a base peak at m/z 287. This product ion was 
selected for MRM analysis, and collision energy 25 was used as 
the optimal condition. 

Quantitative analysis was conducted to determine the 
cyanidin content in the flower extract samples. A regression curve 
was constructed using cyanidin standards at concentrations of 2, 
4, 6, 8, and 10 ppm. Analyses were conducted under optimised 
conditions: binary gradient mobile phase, 15-minute analysis 
time, precursor ion m/z 449.2, product ion m/z 287.055, and 
collision energy 25. The results of the area shown for each 
standard concentration are presented in Table 2. 

Table 2. Peak area of cyanidin standard series 
 
 
 
 
 
 
 
 
 
The area obtained from the analysis results is fit to a regression 
curve, as shown in Fig. 4. 

 
Fig. 4. Regression curve of cyanidin standard 

The regression curve on the cyanidin calibration graph shows 
the quantitative relationship between cyanidin concentration 
(ppm) as the independent variable (X) and chromatogram area as 
the dependent variable (Y). The linear regression modelling 
results produced the following general equation: Y = 85,475.95 
X + 797,942.9. This equation will be used to determine the 
cyanidin concentration in the sample. 

Flower extract sample and BM and BP samples were analysed 
to determine cyanidin using the previously obtained regression 
curve. The chromatograms of BM and BP samples are shown in 
Figure 5. 

 
 

 
Fig. 5. Chromatograms of flower extract samples  

(a) BM and (b) BP 
 

The calculated cyanidin was 24.92 ppm for the red flower 
sample and 71.69 ppm for the white flower sample. The 
difference in sample concentration indicates variations in 
cyanidin content between the two types of samples, which are 
influenced by differences in biological characteristics and 
secondary metabolite composition within each flower. 

4. CONCLUSION 

This study successfully optimized the extraction of cyanidin from 
red (BM) and white (BP) flowers using methanol pH 3 with 
ultrasonic assistance for 30 minutes. LC-MS analytical method 
optimisation was performed for mobile-phase composition, 
analysis time, and collision energy. The binary gradient method 
proved more effective than the isocratic method for compound 
separation. An analysis time of 15 minutes produced sharp, 
symmetrical peaks, while a collision energy of 25 yielded optimal 
fragmentation intensity. 

The regression curve constructed using cyanidin standards 
demonstrated a linear relationship between cyanidin 
concentration and peak area. Quantitative analysis revealed that 
cyanidin content in red flowers was 24.92 ppm, whereas white 
flowers contained a higher cyanidin level of 71.69 ppm. Overall, 
this study successfully optimized both extraction and analytical 
methods for cyanidin and demonstrated differences in cyanidin 
content between red and white flowers. 
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