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The residual content of pesticides, even in herbal medicinal materials, is of increasing concern to consumers. 
Pesticides are present in herbs´ raw materials due to possible applications during cultivation and preservation. 
For the estimation of pesticide’s exposure to consumers via herbal drugs, the determination of the pesticide 

residues  transfer rates (TRs%)  from the raw herbal to the pharmaceutical preparation. 
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Figure 3. Percentage of pesticides versus 
transfer rate (%) in tincture and extract. 

Figure 5. Transfer rate versus log Kow
for the studied pesticide

Figure 1. LOQ distribution for the
analysis of pesticide in Calendula

officinalis tincture and extract.

Figure 2. Pesticide number versus matrix
effect: insignificant (0-20%), moderate

(>20-<50%) and strong (>50%).
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The fate of pesticide in Calendula officinalis extract and 
tincture was mainly dependent on the chemical nature of the 

pesticides

Strong matrix effects for 50% 
of the studied compounds

Three pharmaceutical 
use commercial samples
with different alcoholic

content (35, 40 and 45%)  
were analyzed.: 

No pesticide residues
were found.

Insecticides
Acephate Acetamiprid

Bifenthrin Buprofezin Carbaryl
Coumaphos Diazinon
Dimethoate Ethion

Imidacloprid  Malathion
Methamidophos Methiocarb
Methomyl Monocrotophos

Pirimicarb PirimiphosMe
Spinosyd A Spinosyd d1  
Thiamethoxam Fipronil

Triflumuron
Fipronil sulfone

Herbicides
Atrazine

Clomazone Diuron
Pendimethalin

Propanil 
Terbutilazin

2,4-D , Bentazone
Dicamba

Trichlopyr, MCPA

Fungicides
Azoxystrobin

Difenoconazol
Imazalil Linuron

Metalaxyl
Pyraclostrobin
Pyrimethanil
Fludioxonil

Hydro-alcoholic extracts and tinctures tested in this work are similar to the ones used in the pharma and food industries.
The determination of TRs% of residual pesticides is a requirement of official pharmacopoeias. These experiments could
be the basis for data base compilations and future monitoring programs.
Increasing alcohol proportion in the extracting solution, yields higher transference ratios.
The amount of pesticide extracted can be easily correlated with the physicochemical properties of the compounds
As Calendula officinalis based pharmaceuticals are widely used in creams and lotions by breastfeeding women, the safety
of such preparations must be strictly assessed.
Pesticide residues in C. officinalis should be considered by health authorities to assess safe consumption of these over the
counter (OTC) products upon registration.
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solubility (Ws), octanol-
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was evaluated

In this work, the transference rate (TR% ) of 40 pesticides belonging to 
different chemistry groups (including organophosphates, carbamates, 

neonicotinoids, triazines, pyrethroids, imidazoles, strobirulines among others) 
was investigated in Calendula officinalis because previous report showed the 

presence of pesticides in the raw herb.
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The tincture extracted  more pesticides than 
the Extract, due to the higher proportion of 

alcohol in it. 

Figure 4. Transfer rate versus 
og Sw for the studied pesticide
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