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Physicochemical Characteristics of Hempseed Oil at Different Roasting and
Pressing Temperatures
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Abstract

This study was conducted to investigate the physicochemical properties, antioxidant activity, fatty acid com-
position, and cannabinoid content of oil extracted from Canadian hemp seeds(Cannabis sativa L.) at different
roasting and pressing temperatures. Hempseeds were dried at 49°C for over 40 hours before roasting and
pressing at 50°C and 100°C. Results showed that oil yield, acid value, and benzo[a]pyrenelevels increased
with higher roasting and pressing temperatures. Harmful heavy metals, such as lead and cadmium, were not
detected. Although hemp seeds contained high levels of calcium, potassium, and magnesium, only trace
amounts of these minerals were found in the extracted oil, with slight increases at higher roasting and pressing
temperatures. The unsaturated fatty acid content was 90.2% in the hempseeds and 90.8-91.2% in the oil.
The omega-6 to omega-3 ratio was 3.54 in the hempseeds and 3.49-3.51 in the oil, with minimal differences
across processes. Cannabinoid content in the oil was higher than in the seeds, and levels tended to increase

with higher roasting and pressing temperatures.
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Table 1. Processing conditions of hempseed oil
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F Roasting 100C for 10 min Pressing at 100C for 70 min
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Fig. 1. Extraction yield of hempseed oil.
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Table 2. Multiple response monitoring (MRM) conditions for cannabinoids of ESI positive mode

Compounds ESI mode RT (min) Precursor ion  Product ions
THC (Tetrahydrocannabinol) + 5.73 315.3 193.1, 259.1
CBD (Cannabidiol) + 4.79 315.3 193.1, 259.2
CBN (Cannabinol) + 5.47 311.2 223.1, 293.2
CBC (Cannabichromene) + 6.20 315.2 193.0, 259.2
CBG (Cannbigerol) + 5.06 317.2 193.0, 123.1
Table 3. Analytical conditions of LC—MS/MS
LC Condition
THC, CBD CBN, CBC, CBG
Column ACQUITY BEH C18(2.1 mm X 100 mm, 1.7 zm)
Column temp. 40C
Flow rate 0.4 mL/min 0.3 mL/min
Injection volumn 5ul 2ul
. A 1 0.1% formic acid in H20 A 1 0.1% formic acid in H20
Mobile phase . L. . o
B :0.1% formic acid in ACN B :0.1% formic acid in ACN
Time (min) A (%) B (%) Time (min) A (%) B (%)
0 70 30 0 50 50
0.5 70 30 50 50
Gradient program 2.5 30 70 9 0 100
10 30 70 11 0 100
10.1 70 30 11.5 50 50
11.0 70 30 13 50 50
MS/MS Condition
THC, CBD CBN, CBC, CBG
Ton mode ESI positive mode
Source temp. 150C 150C
Desolvation temp. 350C 500C
Desolvation gas flow 800 L/hr 650 L/hr
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Table 4. Heavy metal and mineral contents of hempseed and hempseed oil

(mg/100g)
Heavy Metals Minerals
Samples
Pb Cd Ca Co Cu Fe K Ni Mg Mn Zn
Seed ND ND 67.04£194 ND ND  10.14+008 578194326 0.16+0.03 537.23+254 659+043 887+0.12
A ND ND ND 028001 ND ND ND ND 100£0.23 017003 0.03+0.01
B ND ND  104%143 023002 ND ND 0.83£0.66 ND 1884021 0.22+0.02 0.31+0.34
C ND ND  100+047 025+001 ND ND ND ND 383+0.09 026+001 013+0.01
Oil
D ND ND 162030 025000 ND ND ND ND 4314008 0.28+0.01 0.17+0.02
E ND ND  431+212 020006 ND ND 447£012 ND 6542019 034001 0.21£0.02
F ND ND  330£179 020+006 ND ND 4.01£0.22 ND 6.49+£020 034+001 021+0.02

* ND: not detected

Table 5. Fatty acid composition of hempseed and hempseed oil

(%)
) hempseed oil
Fatty acid hempseed
A B C D E F
Palmitic acid(C16:0) 6.07+£0.07  6.09+0.01 610005 6.07£001 6.11£0.01 6.17£0.03  6.39+0.20
Stearic acid(C18:0) 277+0.02 2794001 278+003 278+001 278+£0.01 2.80+0.02  2.81+0.02
cis-9 Oleateic acid(C18:1) 13331048 14.03£0.03 13.87+0.12 13.84£0.03 13.80+0.03 13.89+0.08 13.87+0.13
Linoleic acid(C18:2) 55.19+0.97 56.58+0.10 56.63+050 56.69+0.13 56.66+0.14 56.63+0.33 56.48+0.56
Arachidic acid(C20:0) 0.93+0.01 - - - - - -

gamma-Linolenic acid(C18:3) 336012  3.39%+0.03  340+0.04 340+0.02 343+0.01 3.40+0.03  3.37+0.03
cis-11-Eicosenoic acid(C20:1) 0.48+0.01 - - - - - -

Linolenic acid(C18:3) 16.83+£0.14 17.13£0.03 17.22+015 17.22£0.04 17.23+0.05 17.12+0.10 17.08+0.17
cis-11,14-Eicosadienoic acid(C20:2) ~ 1.05+0.03 - - - - - -

Saturated fatty acdid(%) 9.77 8.88 8.88 8.85 8.89 8.96 9.20
Non-Saturated fatty acdid(%) 90.23 9112 91.12 91.15 9111 91.04 90.80
Total fatty acid(%) 100 100 100 100 100 100 100

w6 | w-3 ratio 3.54 3.50 3.49 3.49 3.49 351 3.51
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