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Table 1. Displays the coded and actual levels of the independent variables

Levels Unit Symbol Independent variables
-1 0 +1
0:100 50:50 100:0 viv 7. A (55 55 852D JD s
Solvent ratio (hexane: isopropanol)
40 60 80 Viem B 5Ly
Voltage
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Table 2. Independent variables and responses assessed using the Box Banking design

gty Jis lo it
Responses Independent variables
csyessh S Jys DPPH ol amSly Sy omls Pl 55 gl M
Oil yield Total phenol DPPH Peroxide  Colorindex  Solventratio  Voltage  Time

) (mg GAE/qg) (“inhibition ) (meg/kg) (VIVZ) (V/cm)  (min)

22.8 3.17 74 9.3 1234 0 60 10 1
20.8 2.73 67.8 7.6 132.9 -1 80 10 2
211 242 65.6 6 1125 0 40 15 3
20.2 2.65 63 51 35.2 0 40 5 4
224 31 73.1 8.7 113.9 0 60 10 5
23 2.14 54 10.2 4 1 60 15 6
21.3 2.07 56.7 5.9 -4 1 40 10 7
20 3.27 74.3 5.5 127.1 -1 40 10 8
235 1.95 51 11.7 11 1 80 10 9
225 3.2 735 8.5 121 0 60 10 10
20.6 2.9 70.1 6.3 131.4 -1 60 5 11
23.7 2.3 57.2 111 125 0 80 15 12
20.5 3 72.4 7.3 134.1 -1 60 15 13
22 2 52.9 6.8 -38 1 60 5 14
21.6 2.23 59.2 8.2 105.3 0 80 5 15
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Table 3. Results of ANOVA for Independent Variables in Cannabis Oil Extraction
sy 33k s Jssé DPPH,s o3 a1, (mearkg) ) oasls
Yield extraction (%) Total Phenol (mg GAE/Qg) (“DPPH inhibition ) Peroxide Value Color index oy
- - - - Source
Sl o Egome o Sluye ggome Jlizl oo Egome Jl oy Eyomo il copo Ol ggome Jloil oo
Adj. SS Jloz>! Adj. SS P-value s P-value i P-value Adj. SS P-value
P-value Adj. SS Adj. SS
19.71 0.0046 3.15 0.0002 1016.6 < 0.0001 57.89 0.0002 52766.8 0.0013 Joe
7.80 0.0008 1.75 < 0.0001 612.50 < 0.0001 7.80 0.0004 39536.7 < 0.0001 A) >
Solvent
6.12 0.0015 0.18 0.0034 74.42 < 0.0001 32.40 <0.0001 1092.7 0.0861 (B) 5LJs
Voltage
1.90 0.0168 8.000E-04 0.7423 2.00 0.0528 8.41 0.0003 2509.8 0.0231 ©)ok;
Time
0.49 0.1334 0.044 0.0494 0.16 0.5068 3.42 0.0026 0.12 0.9829 AB
0.30 0.2185 4.000E-04 0.8156 0.36 0.3328 1.44 0.0155 386.1 0.2606 AC
0.36 0.1854 0.022 0.1246 5.29 0.0093 1.00 0.0300 829.4 0.1222 BC
1.54 0.0247 0.27 0.0014 92.00 < 0.0001 1.13 0.0240 7776.1 0.0023 A?
1.00 0.0506 0.54 0.0003 137.02 < 0.0001 1.35 0.0175 317.0 0.3025 B?
0.58 0.1093 0.52 0.0003 141.55 < 0.0001 1.46 0.0150 906.2 0.1097 c?
0.76 0.033 15 0.55 1200.7 ouile 3L (Residual)
0.68 0.1652 0.028 0.2288 1.16 0.3629 0.21 0.7709 1151.9 0.0603 Uiyl pas (Lack of Fit)
0.087 5.267E-03 0.41 0.35 48.81 Jg LSUG-"’ (Pure Error)
20.47 3.19 1018.1 58.44 53967 Js (Core Total)
1.80 3.12 0.87 4.22 18.9 cVv
0.9627 0.9896 0.9985 0.9905 0.9778 R?
0.8950 0.9709 0.9957 0.9735 0.9377 R%-adj
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Fig 1. Response surface plots for the effect of (a) solvent ratio and voltage (b) solvent ratio and time and (c) time and voltage on the oil
extraction yield (%).
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Fig 2. Response surface plots for the effect of (a) solvent ratio and voltage (b) solvent ratio and time and (c) time and voltage on the total
phenolic content (TPC).
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Fig 3. Response surface plots for the effect of (a) solvent ratio and voltage (b) solvent ratio and time and (c) time and voltage on the DPPH
scavenging activity.
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Fig 4. Response surface plots for the effect of (a) solvent ratio and voltage (b) solvent ratio and time and (c) time and voltage on the
peroxide value.
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Table 4. Proposed model for desired responses
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Abstract

The hemp plant is as a rich resource of the bioactive compounds. Hempseed oil is well known for its
good ratio of unsaturated omega-6 to omega-3 fatty acids and its unique nutrient and medicinal
properties. Therefore, the aim of the present study was to optimize the extraction parameters of
hempseed oil in order to achieve the maximum levels of oil extraction performance and antioxidant
activity and the minimum peroxide value and color index. In the present study, the effects of solvent
ratio of hexane to isopropanol (0:100, 50:50, and 100:0 v/v%), voltage (40, 60 and 80 V/cm) and time
(5, 10 and 15 minutes) were investigated on oil extraction efficiency, total phenol content, DPPH
radical scavenging, peroxide value and oil color index and extraction conditions were optimized by
using the RSM and Box-Behnken Design (BBD) method. The optimal conditions for oil extraction
were obtained as hexane to isopropanol ratio of approximately 73 to 27 (v/v%), process time of 8.40
min and voltage of 51.61 V/cm. The R? value of all responses was also above 0.96, which was a
confirmation of these models.
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