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Traditionally herbal extract industries use HPLC and 
HPTLC techniques for the quality control of their 
products. Measurement of phytochemicals by the 
retention time matching may end up in false positive 
results. This is because of the presence of multiple 
compounds in the complex herbal extract having 
same or similar retention times. 

Identification of correct active compound in the 
extract by analyzing their fragmentation pattern and 
measuring the ion ratios found to be very effective in 
preventing the false ID. Generation of product ion 
spectra by triggering MRM based fragment picking 
can be used for generating spectral library. Hence 
Tandem mass spectrometry provides qualitative 
confirmation along with quantitation and enhanced 
confidence in result reporting.

Introduction Experimental

Caffeic acid

MW: 180.04

Certified reference materials of phytochemicals 
namely Caffeic acid, Ellagic acid, Emodin, Gallic acid, 
Quercetin, Rutin and Ellagic acid were purchased. All 
the compounds were ionized in Electrospray 
ionization technique in positive mode. Samples are 
analyzed by Agilent 6495 LC/TQ in Multiple Reaction 
Monitoring mode. Reverse phase chromatography 
was developed by the purchased standards using 
C18 stationary phase. Highest intensity product ion 
was selected for quantitation and the second highest 
fragment was selected for confirmation. Remaining 
daughter ions were chosen to create spectral library. 
Triggering of spectral acquisition was set by setting 
the minimum threshold for the quantifier ion. 
Methanol was used to extract the phytochemicals 
from the samples.
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Time, min %A %B

0.0 95 5

40 45 55

50 0 100

52 0 100

54 45 55

56 95 5

Fig 1: Structures of phytochemicals in the study

Elution :  Gradient 

Flow rate:  0.4 ml/min

Mobile Phase A: 0.5mM Ammonium Fluoride and 
4.5mM ammonium formate + 0.1% Formic acid in 
water

Mobile phase B: 0.5mM Ammonium Fluoride and 
4.5mM ammonium formate + 0.1% Formic acid in 
water: Methanol (5:95, V/V)

Column : Agilent Zorbax Eclipse plus RP C18, 150 
mm X 3.0 mm, 1.8 um
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Results and Discussion

Extracted Ion Chromatogram of phytochemicals 

MS and MS/MS scan data were acquired as a part of 
the method development process. MRM optimizer tool 
is utilized  to optimize the voltages required to achieve 
greatest sensitivity.

Fig 2: Isotopic pattern for Quercetin in ESI Positive

Calibration curves were seven concentration levels and 
regression coefficients were calculated as 0.99 or 
above for all analytes. 

Fig 3: Fragmentation pattern for Ellagic acid in ESI
Positive

Calibration curve generated for Rutin

Fig 4: EICs of Phytochemicals in MRM mode

Fig 5: Calibration curve for Rutin with 1/X weighing

Scan data acquired during method development

QUANTIFIER 171.1>153.1
QUALIFIER 171,1>109.2

QUANTIFIER 181>162.9
QUALIFIER 181>89.2

QUANTIFIER 611.1>302.9
QUALIFIER 611.1>464.9

QUANTIFIER 303.1>229.1
QUALIFIER 303.1>201.0

QUANTIFIER 195.1>176.9
QUALIFIER 195.1>89.1

QUANTIFIER 303.1>69.0
QUALIFIER 303.1>228.9

QUANTIFIER 271.3>115.1
QUALIFIER 271.3>196.9
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• Identification of active compound in the herbal extract 
using triple Quadrupole LC-MS/MS by measuring the 
ion ratios is an effective technique in preventing the 
false positive result.

• Triggering the acquisition of analyte spectra by a 
positive sample can be used for Library matching 
which gives additional level of confidence in result 
reporting

Results and Discussion

Conclusions

1Agilent Application note 5990-8461EN.
2.Agilent LCMS primer 5988-2045EN
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Importance of MRM ratio to avoid false positives

Limit of quantitation (LOQ) for all the compounds in 
this study found be less than 2ng/g of the herbal 
extract. Three herbal extract samples namely 
Cassis angustifolia extract, ripe and unripe dates 
extract were analyzed for the presence of 
phytochemicals. Caffeic acid quantifier ion was 
showing response corresponding to 6 ng/g 
concentration in Cassis angustifolia extract. 
However, the comparison of MRM ratio caffeic acid 
in standard and sample were not matching. 
Moreover, on the fly acquisition of triggered Library 
was also not matching with the standard library 
spectra. Caffeic acid concentration in the ripe and 
unripe dates extracts were 1.3 ng/g and 1.4 ng/g 
respectively. 

Importance of spectral library matching in confident 
result reporting

MRM ratio of Ellagic acid in herbal extract 

Fig 6: MRM ratio of standard Ellagic acid in
Standard and sample herbal extract are matching

Ellagic acid was present in all the three samples 
analyzed. Concentration of Ellagic acid in herbal 
extract samples were 123 ng/g, 2.7 ng/g and 13 
ng/g respectively. Library matching of Ellagic acid 
spectra in sample and standard confirmed the 
positive result.

Fig 7: Library spectrum generated for Ellagic acid

Gallic acid quantifier showed presence in all the three 
extract samples, however library matching and MRM 
ratio proved that those were  false positive result. 
Presence of Quercetin and Rutin were confirmed in all the 
three samples. Ferulic acid was also giving false positive 
result for Cassia extract which was confirmed by 
comparing  MRM ratios between standard and sample.


