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 Introduction

Rapid Screening of Illegally Added Drugs in Health 
Food Product by DPiMS-8060 

Biao Ren 

DPiMS -8060 Probe Electrospray Ionization Mass Spectrometer

Shimadzu (China) Co.,LTD.

 Based on PESI ionization technology, the simplified pretreatment and micro sampling are suitable for precious samples and 
reduce mass spectrometry contamination.

 With a peak collection rate of up to 3 peaks per second, high-sensitivity rapid screening of 98 drugs (196 MRM channels) can be
completed within 2.0 minutes.

Health food refers to food with specific health functions. Criminals 
usually add illegal additives that can produce effects similar to 
prescription drugs in health foods, enhance the efficacy of health 
products, and make huge profits. It is necessary to establish a 
rapid detection method for illegal additives in health food. 
In this Application News , a rapid analytical method for the 
determination of several illegally added drugs(β-receptor 
agonists, weight loss drugs, antihypertensive drugs, lipid-
lowering drugs, aphrodisiacs, antianxiety drugs) in health food 
was established using a probe electrospray ionization (PESI) 
mass spectrometer DPiMS-8060(Fig.1). The Principle behind the 
PESI Method was shown in Fig.2. This method can complete 
rapid qualitative screening of 98 illegally added drugs within 2.0 
minutes. The sensitivity and precision of the method were 
evaluated, and the detection limits were 0.02-10 ng/mL; The 
detection precision RSDs of all drugs were within 10%; Using 
commercially available oral liquids for a matrix spiked test, the 
target substances can be detected in the spiked samples. This 
method is fast, accurate, and highly sensitive, suitable for rapid 
qualitative screening of illegally added drugs in health food.

Fig. 1  Probe Electrospray Ion Source (Left) and 
DPiMS -8060  (Right)
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Fig. 2  The Principles behind the PESI Method

Table 1  Analysis Conditions of DPiMS-8060

System : DPiMS-8060
Polarity : Positive
DL temp : 150 ˚C
Heat block temp : 50 ˚C
Interface Voltage : 2.3 kV/-3.0 kV
Dwell Time : 1 ms
Measurement Time : 0.5 min
Ionization Position : 37 mm
Ionization Stop Time : 160 ms
Sampling Position : 46 mm
Sampling Stop Time : 30 ms
Probe Washing Time : 0.05 min(±)
Probe Frequency : 2.78 Hz

This experiment used the DPiMS-8060 Probe Electrospray 
Ionization Mass Spectrometer. The analysis conditions were 
shown in Table 1. Schematic of scheduled MRM method was 
shown in Table 2.

ID Compound name Scheduled MRM (time)

1 Atenolol

0.15

2 Tranexamic acid
3 Diguanidine
4 Ephedrine
5 Salbutamol
6 Nicotinicacid
7 Metformin
8 Phenformin

0.25

9 Dioxopromethazine
10 Captopril
11 Clonidine
12 Sinomenine
13 Zopiclone
14 Prazosin
15 Chlorphenamine

0.35

16 Chlormezanone
17 Rosiglitazone
18 Rotundine
19 NorAcetildenafil
20 Melatonine
21 Venlafaxine
… … …
82 Bambuterol

1.45
83 phenylethanolaMineA
84 Krenpent
85 Clenbuterol
86 Mabentro
87 Orciprenaline sulfate

1.55
88 RacPenbutolol
89 Zilpaterol
90 Salmeterol
91 Bromoclopramide
92 Dopamine

1.65
93 Fluoxetine
94 Methoxytyramine
95 Labetalol
96 Indapamide
97 Rimonabant

1.75
98 Trimetazidine

Table 2  Schematic of scheduled MRM method
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Conclusion
This Application News establishes a qualitative screening 
method for the rapid determination of 98 illegally added drugs 
in health food within 2.0 minutes using the probe electrospray 
ionization (PESI) mass spectrometer DPiMS-8060. In contrast, 
The LC-MS/MS method requires several times the analysis time 
of this method to complete. This method saves a lot of sample 
processing and detection time, can significantly shorten the 
analysis cycle, and is particularly suitable for rapid screening of 
compounds.

Sample Pretreatment
Accurately weigh 1 g or 1 mL of Health Food Product and place 
it in a 10 mL volumetric flask. Add an appropriate amount of 
50% isopropanol water (containing 0.1% FA) solution, sonicate 
for 15 minutes, cool to room temperature, make up to volume, 
take an appropriate amount of supernatant, centrifuge at 
12,000 r/min for 5 minutes, and inject for testing.

Results and Discussion
TIC chromatograms
Prepare a mixed standard solution of 98 illegally added drugs (5 
ng/mL) and detect the TIC chromatograms and peak collection 
rates of each drug, as shown in Fig.3. 

Fig. 3  TIC chromatograms of 98 illegally added drugs (5 ng/mL)

Precision evaluation
Transfer the mixed standard solution (concentration: 25 ng/mL) 
into a liquid sample plate, measure it continuously for 6 times, 
and calculate the relative standard deviation (RSD) of the peak 
area. The results are shown in Fig.4. The results showed that the 
peak area RSD% of 86 compounds was within 10%, and the 
peak area RSD% of 12 compounds was between 10% and 13%, 
indicating that this qualitative screening method has good 
precision. 

Results of matrix spiked samples
Using DPiMS-8060 to detect matrix spiked samples (a certain 
brand of oral liquid which is a health food with immunity-
enhancing and lipid-lowering functions, spiked concentration 
25 ng/mL), 98 illegally added drugs were detected, as shown in 
Fig.6. 
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Fig. 4  Precision evaluation results 

Fig. 6  Results of matrix spiked samples
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Detection limit calculation
Inject the solvent blank (50% isopropanol aqueous solution) for 
analysis and obtain the solvent blank chromatogram. By 
comparing the peak intensities of the standard and blank 
solvents, the detection limits of each compound were 
calculated using a 3-fold signal-to-noise ratio, as shown in 
Figure 5. The detection limits for 98 illegally added drugs were 
approximately 0.01-10 ng/mL.

Fig. 5  Example of detection limit
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