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Introduction 
Mycotoxins are toxic secondary metabolites of fungi that grow 
on crops pre- and post-harvest. The presence of these toxins at 
certain levels in crops poses health risks for traditional Chinese 
medicine consumers leading regulators to set limits in order to 
minimize exposure to the public. One class, Aflatoxins are pro-
duced by the Aspergillus species of fungi and naturally occur in 
four major types: B1, B2, G1, and G2. Ingestion of Afaltoxins may 
cause aflatoxicosis with liver cancer and disease. Traditional Chi-
nese medicines (TCM) often consist of or contain cultivated 
products and therefore testing for toxic contaminants become 
necessary.   
 
Coix seed, also known as Coix lacryma-jobi, semen coicis, Job’s 

tears, and Yi-Yi-Ren (薏苡仁), is the seed of a tall grass native to 

tropical Asia.  It is commonly consumed in Asia as foods, and 
often as a tea or drink.  It is also often prescribed for its thera-
peutic properties to restore balance by removing or clearing ex-
cess heat and dampness. Treatments are given to restore circula-
tion in organs (spleen, kidneys, and lungs) through the mild pro-
motion of diuresis. Recently, it has been shown that coix seed al-
so have synergistic effects on inhibiting tumor growth when its’ 
administration accompanies other chemotherapy agents and its’ 
extract is the subject of past and present clinical trials in the 
United States.  
 
Sample Extraction and Preparation 
A simple extraction and dilution procedure was developed. A 1.0 

gram sample was sonicated in 10 mL of 84:16 (v/v) acetonitrile/

water mixture for 30 minutes. The supernatant was centrifuged 

at 21,130 x g for 5 minutes followed by a 1:10 dilution in 5 mM 

ammonium acetate aqueous solution for analysis. Matrix-

matched calibrators were prepared by pipetting an appropriate 

amount of combined stock solution of mycotoxin standard into 1

-gram of ground sample and allowing to stand uncapped over-

night in the dark before extraction. Five microliters of extracted 

sample was injected onto an ACQUITY I-Class UPLC and separat-

ed by reversed-phase liquid chromatography on an ACQUITY 

UPLC® BEH C18 2.1 x 50mm 1.7µm column using a simple gradi-

ent from 1-100% acetonitrile with 0.1% formic acid over 3 

minutes. The LC was coupled to a  Xevo TQ-XS tandem mass 

Figure 3 : Peak areas for the aflatoxins on on the Xevo 
TQ-S (blue) and Xevo TQ-XS (red) at 30 µg/kg 

Figure 4 : Chromatogram comparison of AFB1 at   
0.75 µg/kg  
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Results and Summary 
The  Xevo TQ-XS instrument has a newly designed Stepwave ionguide. The Stepwave has a second stage featuring a seg-
mented quadrupole design for a focused ion beam and increased ion transmission (figure 1). To test the response of 
aflatoxins on each system, an aflatoxin standard mixture was spiked into coix seed at 150, 30, and 1.5 µg/kg followed by 
extraction.  Figure 3 shows the peak areas for AFB1, B2, G1, and G2 at 30 µg/kg on each mass spectrometer. The peak 
areas on the  Xevo TQ-XS were an average of 3.2 times larger than the Xevo TQ-S. The results were similar for the high 
and low concentration levels. Figure 4 is an overlay of AFB1 chromatograms run on each instrument. 
 
Next, extraction efficiency and matrix factor of the aflatoxins were assessed on both mass spectrometers. Table 1 shows 
the recovery comparison and table 2 the matrix factor comparison between the two systems. Values for both are com-
parable. 
 
The linearity of the assay extracted from matrix was assessed. Figure 5 shows the TargetLynx report of AFB1. The meth-
od is linear with an R2 > 0.998 from 0.75 to 150 µg/kg for AFB1 and B2, and 1.5 to 150 µg/kg for G1 and G2.  Figure 1 : Stepwave device with a second-stage seg-

mented quadrupole  
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Figure 2 :  Xevo TQ-XS tandem quadrupole 
mass spectrometer  

Table 1 : Recovery of aflatoxins in coix seed  

 Xevo TQ-S Xevo TQ-XS 

Aflatoxin B1 (AFB1) 87% 91% 

Aflatoxin B2 (AFB2) 94% 90% 

Aflatoxin G1 (AFG1) 92% 91% 

Aflatoxin G2 (AFG2) 93% 93% 

 
 

Xevo TQ-S Xevo TQ-XS 

Aflatoxin B1 (AFB1) 0.89 0.95 

Aflatoxin B2 (AFB2) 0.91 0.97 

Aflatoxin G1 (AFG1) 0.92 1.01 

Aflatoxin G2 (AFG2) 0.91 1.01 

Table 2 : Matrix factor of aflatoxins in coix 
seed  

Figure 5 : TargetLynx report of AFB1 extracted from coix seed showing linearity 0.75µg/kg—150 µg/kg 
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