Validation of a RP-UPLC-PDA method for
gossypol determination in cottonseed meal
during biodetoxification process by fungi

Background

Cottonseed shows as a potential animal feed since it is a great source of protein, fiber
and minerals. However, the use of cottonseed meal is mainly directed to ruminants and
restricted to monogastric animal feed due to the high occurrence of gossypol in the glands
of cotton plants (Gossypium spp.). Gossypol is a yellow pigment that confers resistance to
cotton plants against natural predators. Also, it has harmful effects to livestock leading to
immunotoxicity, liver damage, reducing weight gain, respiratory distress, anemia, weakness
and infertility (GADELHA et al., 2014). In order to neutralize the gossypol actions and expand
the use of cottonseed meal for all kind of animal, several research have been done such as
supplementation with iron (GABER et al. 2012), microbial fermentation (LIM, 2011), and
use of fungi strains (ZHANG et al. 2006). Treatment using fungi is a potential and efficacious
method to eliminate gossypol from the cottonseed meal since it is a cheap, sustainable
and an accessible method. Considering that most of used methods to determine gossypol
is mainly for sources containing high concentration of the molecule, it makes necessary
to develop and validate a method to extract and determine small amounts of gossypol is
sources such as treated and untreated cottonseed meal. Thus, this work aimed to validate
a methodology of extraction and determination of gossypol during the cottonseed meal
biodetoxification process by fungi.

Methods

Sample extraction —Several solvents (chloroform, acetonitrile 80% (BENSON et al. 2001),
acetone 100% and acetone 70%) and extraction conditions (with or without sonication, cold
or ambient temperature; with or without solvent evaporation) were tested. The optimized
extraction procedure was accomplished as following: One gram (1 g) of the cottonseed meal
were weighed into centrifuge tubes (15 mL) and extracted by sonification (10 min) in ice
with 10 mL of acetone 70%. The samples were centrifuged (5 min at 9000 rpm and 8°C), an
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aliquot of the supernatant was transferred to a tube (1.5 mL) and centrifuged again (10min
at 14000 rpm and 8°C) and finally an aliquot of the supernatant was transferred directly into
an auto sample vial to be analysed at UPLC (Ultra Performance Liquid Chromatography).
Recovery test was evaluated spiking gossypol standard on untreated cottonseed meal.

Standard - A gossypol standard (SIGMA G8761, purity 95%) was prepared dissolving 5
mg of gossypol standard in 5 mL of acetone 70%.

UPLC Analysis — All samples were performed in a Waters UPLC Acquity H-Class equipped
with a Photodiode Array (PDA) detector and auto injector. For method development, the
following parameters were tested: different reversed phase columns (RP-C18), organic
mobile phase (CAN, MeOH or mixture of both), type of elution (isocratic or gradient), and
use of mobile phase modifiers (acetic acid, formic acid, or triluoracetic acid). The wavelength
for UV detection was 254 nm. A 1 pl of the samples at 8°C were injected at a flow rate of
0.4 mL/min.

Linearity, precision, limit of detection, limit of quantification and recovery tests were
evaluated to validate the optimized method.

Results and Conclusions

Gradient elution using a mobile phase starting with 40% Aqueous (TFA 0.1%, v/v)
and 60% of Organic (100%Methanol) with a Kinetex C18 column (100 x 2.1 mm, 2 pm)
maintained at 352C presented the best peak shape and sensitivity for gossypol. With regard
to extraction conditions, poor recovery or stability issues were observed when chloroform,
acetonitrile 80% or acetone 100% were employed as solvents. The best results were
achieved by sample sonication with acetone 70% in an ice bath for 10 minutes.

The optimized RP-UPLC-PDA method showed good linearity (R2>0.999) in the range
of 0.5 pg/mL to 100 ug/mL; detection and quantitation limits were 0.2 pg/mL and 0.5 pg/
mL, respectively; recovery was greater than 94% in three tested levels, with good precision
(RSD<15%).

The proposed method for extraction and UPLC analysis of gossypol is efficient and more
sensitive than others methods available in literature (BENSON et al. 2001) allowing for
detection and quantitation of small amounts of free gossypol in treated and untreated
cottonseed meal.
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