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Article Title

ARTICLE INFO ABSTERACT
Article kistory: In order tomore fully utilize penmycress, a potentially wiable bio-diesel source, the proteinaceous compo-
Beosived 26 August 2011 : Ments weTe extracted from penmyCress seeds and press cake. The aming acid compasition af the proteins
E“"ﬁ?;“"‘ﬁ%ﬁm 30 March 2012 present in pennyTess was bypical for proteins derived from plants, with glycine, glum@mic acid and ala-
coep pril 2 nine being prevalent. Water, 0.5 M sodium chioride, S0F acetic acid, 0U1 M sodium hydroxide 2nd ethanal

were used in sequential order to remove the probein from pennycress seads and press cake and defer-

ﬁe"‘;:__r“’:;: Mmine e various solbie probeinractions. EXIraction temperatine was varied from S i 77 -C The highest
Protein extraction yield of material {35%) was obiained by extracting penmycress seeds with water at 77 -C. However, this
P material had only moderate levels of protein (25%) with the Temaincer being carbohydrates and cil (25
Calorimetry determined by infrared spectroscogy ). The use of 0.5 M sofium chiofite to remove profein from press

cake at 5-C produced material with the highest protein content (83X), ot extraction yield was 255
When extractions were carried oat at 77 C, il typically began to be a major impurity in the protein.
Lsing bomi calorimetry, the material rTemaining after extraction was found to have some valoe as a fuel
SOUTTE.

Published by Elsevier B.Y.
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yield of material (35%) was obtained by extracting pennycress seeds with water at 77 °C. However. this
material had only moderate levels of protein (25%) with the remainder being carbohydrates and oil (as
determined by infrared spectroscopy). The use of 0.5 M sodium chloride to remove protein from press

cake at 5-C produced material with the highest protein content (83%), but extraction yield was 25%.
‘When extractions were carried out at 77 “C, oil typically began to be a major impurity in the protein.
Using bomb calorimetry, the material remaining after extraction was found to have some value as a fuel

SOUTCE.

Published by Elsevier B.V.

1. Introduction

Pennycress (Thiaspi arvense L.) is a winter annual that can be
found throughout temperate America (Vaughn and Berhow, 1999).
Itis generally considered a weed. However, given its ability to grow
during the winter months, it can be planted and harvested during
atime period 5o as to not distupt existing farm production. Penny-
cress seeds were shown to be a potential source for biodiesel as it
has higher oil content (~36%) than soy beans (Isbell, 2009; Moser
et al,, 2009a,b). Pennycress oil, like most oil seeds, is typically iso-
lated by pressing the seeds and collecting the oil as it exudes from
the seeds. The oil is then converted into the methyl ester to pro-
vide a suitable diesel fuel. The remaining material after oil removal
is termed the press cake’. Inorder to fully obtain the value from this
crop, additional products are needed for the remaining press cake.
In other fuel crops. such as soybean and corn, the non-fuel material
can be used for a number of other purposes including as animal

# Names are necessary to report factually on available data; however, the USDA
neither guarantees nor warrants the standard of the product, and the use of the
name by USDA implies no approval of the product to the exclusion of others that
may also be suitable.
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feed. However, pennycress press cake cannot be used as an animal
feed due to the presence of high amounts of glucosinolates (Vaughn
et al., 2005; Daxenbichler et al., 1991), which can transform to
various toxic compounds during digestion (Vaughn and Berhow.
1999). If these compounds are present in notable quantities, they
can cause reduced growth and improper organ function (Heaney
and Fenwick, 1995). Pennycress seed meal defatted with hexane
has been tested as a biofumigant (Vaughn et al., 2005). however
additional end uses would be beneficial.

The proteinaceous components of a variety of seeds (Zhang and
Zeng, 2008), such as soybean (Kumar et al,, 2002), corn (Anderson
and Lamsa, 2011), and wheat (Lagrain etal., 2010), have been shown
to make useful industrial products. For example soybean (Hojilla-
Evangelista and Dunn, 2001) and wheat proteins {Khosravi et al.,
2011) have been used as adhesives and corn protein has been made
into textile fibers (Yelland, 1951). Techniques have been developed
and employed on the extraction of proteins from various plant
sources (Beardmore et al., 1996; Hojilla-Evangelista et al., 2009;
Hu and Esen, 1981; Wang et al., 2007: Adebowale et al., 2007;
Kwon et al., 1996; Barba Rosa et al.. 1992; Osborne, 1895). These
methods are based on the method developed by Osborne, where
the ground vegetable matter was treated with various solvents to
Eextract protein having various degrees of solubility in the solv
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