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Hazelnuts as a Source of Oll for
Biodiesel and Other Products

Hazelnuts have a very high kernel oil content (50-75% oil)
I soybean around 19-20%

As such, possible yields of oil per acre are nearly double
that of soybean, with breeding estimates even greater

I hazelnuts are not currently pressed for oil on a large
scale, as growing region/supply is limited

We can now grow hazelnuts in the northeast

I Key research at Rutgers over past 10 years addresses
primarily limiting factors: eastern filbert blight disease
and cold hardiness of male flowers

I First generation plants are well-adapted and disease
resistant, although most lack commercial quality
kernels for existing food markets i not a concern for
Industrial applications



A Perennial, Sustainable OIil Crop?

Our collaborative work (OSU & UNL) will lead to greatly
Increased regions where hazelnuts can be grown -- this
Includes sloping land/fragile soils not suitable for annual
tillage

Hazelnuts are a very low input crop

No breeding or selection work has been done for oll
content of hazelnuts i great variability exists in germplasm
to increase oil yield through selection and breeding

Sun Grant funds being used to identify highest potential oll
yielders in our collections (11,000 plants) to establish best
performers in replicated yield trials and to undergo genetic
Improvement for oil yield.

I Evaluations and breeding are underway
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Hazelnut vs. Soybean

United States Average Yield kg/ha (FAOStat)
soybean hazelnut in shell
2005  2891.31 2215.67
2004  2840.38 2996.52
2003  2276.75 3034.15
2002  2556.67 1497.00
2001  2663.92 3826.69
2000  2561.37 1778.96

1999 2463.44 3031.24

1998  2616.88 1161.31
1997  2616.55 3597.14
1996 2526.99 1490.06 breeding potentials
10 year ave. yield kg/ha 2601.43 2462.87 estimated yield kg/ha 3000 Y4000
kernel % n/a 0.56 kernel % 0.64 0.64
kernel yield 2601.43 1379.21 kernel yield 1920 2560
oil % 0.19 0.65 oil % 0.68 0.68
oil yield kg/hectare 494.27 896.49 oil yield kg/hectare 1306 1741

‘Based on O0Casinad6 produced in Oregon

Y Based on yield estimated in Nebraska by Hammond (2006)
Hammond, E. 2006. Identifying superior hybrid hazelnut plants in southeast Nebraska. 60 pages.
Masters Thesis. University of Nebraska-Lincoln.



Hazelnut vs. Soybean

Characteristics of the oil Soybean oil Hybrid hazelnut oil
Crude oil fat (%) 51.4-75.1
I

Fatty acid composition (%

lodine value (g iodine absorbed
/100g sample

Cloud point (° C)

Kinematic viscosity at 22 ° C
mm?2/s

Characteristics of hybrid hazelnut and soybean oil adapted from Xu et al. (2007)

Xu, Y.X., M.A. Hanna, S.J. Josiah. 2007. Hybrid hazelnut oil characteristics and its
potential oleochemical application. Industrial Crops and Products. 26: 69-76



Hazelnuts I some background

Hazelnuts are the 4" most

Important tree nut crop in the world

(748,000 MT/yr), behind cashews,

almonds, and walnuts

I Worldwide production is rapidly
expanding

Commercial production centers are

restricted to areas with climates

moderated by large bodies of water

The U.S. now produces 3-4% of

the world crop, behind Turkey

(70%) and Italy (18%)

99% of the U.S. hazelnut crop is \ ovile

currently grown in the Willamette 4 § ) oo W 2 2

Valley of Oregon Current world production
regions - Corylus avellana
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