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Table 1. Ranges of Terpene Concentrations and of Terpene to Total Cannabinoid Ratios in Inflorescences

of Cannabis Sativa L. Chemovars Grown in Israel

Group Compound Min (ppm) Max (ppm) Min (mg/g TC) Max (mg/g TC)
Monoterpenes a-Pinene 94 5185 047 214
Camphene 57 207 0.30 0.55
Sabinene 260 260 1.30 1.44
f-Pinene 121 6700 0.81 335
p-Myrcene 266 9053 2.22 35.1
0-3-Carene 383 383
Carene 142 1106 1.12 742
Ocimene 121 2343 0.93 5.12
Limonene 142 3663 1.12 18.0
p-Cymene 1885 1885
y-Terpinene 101 378 0.77 2.75
Terpinolene 201 1192 1.34 3.64
Other terpenes Linalool 176 2020 1.21 10.1
RT 13.0 91 697 0.54 4.08
RT 14.7 129 373 1.00 2.66
RT 19.0 135 1219 1.17 6.77
Isopulegol 1439 1439
p-Caryophyllene 533 6778 344 26.8
a-Humulene 196 7132 1.19 10.1
Nerolidol 105 1210 0.62 6.05
RT 20.4 61 1681 047 11.2
RT 20.5 74 332 0.62 1.84
RT 20.7 88 785 0.86 4.36
RT 20.8 50 247 0.38 1.65
RT 20.9 55 732 0.69 4.07
RT 21.0 189 1446 2.06 9.64
RT 21.1 230 2022 2.67 135
Guaiol 97 1890 0.66 10.1
Eudesmol 93 1366 0.81 7.99
Bisabolol 117 2768 0.78 16.2
Total terpenes 3060 23,382 289 130

Terpenes that are not fully identified are presented by their RT. Total THC concentrations ranged up to about 25% and those of total CBD, up to

15%. Blank cells are for cases where cannabinoid concentrations are missing.
CBD, cannabidiol; RT, retention time; TC, total cannabinoids; THC, delta-9-tetrahydrocannabinol.

Table 2. Ranges of Terpene Concentrations and of Terpene to Total Cannabinoid Ratios in Commercial Medical
Cannabis Oil Products in Israel

Category Compound Min (ppm) Max (ppm) Min (mg/g TC) Max (mg/g TC)
Monoterpenes p-Myrcene 219 380 0.76 2.1
Limonene 71 323 0.34 13
Other terpenes Linalool 165 653 0.57 2.92
Isopulegol 228 242 0.92 1.29
p-Caryophyllene 686 4833 237 19.4
a-Humulene 249 1392 0.86 561
Nerolidol 74 689 0.26 3.65
RT 20.4 482 2448 3.07 9.83
RT 20.8 202 424 1.59 1.70
RT 20.9 338 716 2.66 2.88
RT 21.0 726 2299 4.62 9.2
RT 21.1 596 3028 3.8 12.2
Guaiol 206 1725 1.33 5.95
Eudesmol 127 437 1.00 1.76
Bisabolol 301 2264 1.12 9.09
Total terpenes 2995 17,812 250,031 580,016

Terpenes that are not fully identified are presented by their RT. Total THC concentrations ranged up to about 20% and those of total CBD, up

to 28%.



Table 3. Normal Boiling Points (Boiling Points at Atmospheric Pressure) and Vapor Pressure
of the Various Cannabinoids and Terpenes

Vapor pressure (Torr)

Category Compound Formula Boiling point (°C) 20°C 49°C 130°C 180°C
Cannabinoids THC Cy1H300, 425 5.24E—-07 1.38E—05 1.07E—02 1.97E—-01
CBD Cy1H260; 463.9 6.31E—06 1.02E—04 2.89E—02 3.45E—01
Monoterpenes a-Pinene CioHie 155 3.57E+00 1.65E+01 3.69E+02 1.44E+03
Sabinene CioHie 163 1.92E+00 9.83E+00 2.72E+02 1.17E+03
p-Pinene CioHie 166 2.18E+00 1.06E+01 2.66E +02 1.09E+03
p-Myrcene CioHie 168 1.69E+00 8.72E+00 243E+02 1.05E+03
Limonene CioHi16 176 1.13E+00 6.12E+00 1.88E+02 847E+02
Terpinolene CioHie 185 7.99E-01 4.44E+00 1.44E+02 6.65E+02
Monoterpenoids Linalool Ci0H180 198 1.15E-01 9.36E—01 6.60E+01 427E+02
a-Fenchol Ci0H180 201 7.54E—-02 6.63E—01 5.48E+01 3.81E+02
a-Terpineol Ci0H180 217 3.01E-02 2.92E-01 2.93E+01 2.22E+02
Sesquiterpenes p-Caryophyllene CysHag 263 2.12E-02 1.70E—-01 1.17E+01 7.48E+01
a-Humulene CisHog 276 1.00E—02 8.77E—02 7.19E+00 498E+01
Selina-3,7(11)-diene CisHag 282 1.17E—-02 9.71E—-02 7.10E+00 4.67E+01
Sesquiterpenoid Guaiol Ci5H60 290 8.99E—05 1.80E—03 7.86E—01 1.13E+01
Eudesmol Cy5H,50 295 4.98E—05 9.55E—04 3.86E—01 5.37E+00
Bisabolol Cy5H,60 314 2.24E—-05 5.05E—-04 2.84E—01 457E+00
Table 4. The Content of the Most Prevalent Terpenes Table 5. Terpenes to -Caryophyllene Ratios [Rd=R(DAC)/
in the Fresh and in Dried Pandora’s Box Inflorescences, R(C)] Post Decarboxylation Calculated from the Data
Relative to Their f-Caryophyllene Content of Shapira et al.” Report
Terpene Formula Fresh Dried Terpene Formula Ry (type I) Rd (type Il) Rd (type IIl)
p-Caryophyllene CqsHaq 100 100 o-Pinene CioHis 0.17 0.013
Terpinolene CioHi6 116.0 37.2 Sabinene CioHis 0.05
a-Humulene CisHaq 40.0 35.9 p-Pinene CioHis
y-Elemene CisHoa 26.2 30.8 p-Myrcene CioHie 0.04 0.05
Selina-3,7(11)-diene CisHog 17.6 20.6 Limonene CioHie 0.39 0.45 0.46
p-Myrcene CioH1s 15.1 Linalool CioH180 043 0.58 047
Germacrene B CisHog 13.2 10.4 a-Fenchol CioH180 0.40 0.38 0.41
a-Cadinene Cys5Ho4 129 a-Terpineol CioH180 0.50 0.47 043
Bulnesol Cq5H260 11.6 15.4 p-Caryophyllene  CysHj, 1 1 1
10-epi-y-eudesmol Cy5H260 14.7 a-Humulene CisHag 1.04 1.08 0.95
Eudesmol Ci5H60 10.8 Ledene CisHag 1.04 1.09 0.81
Guaiol Cq5H260 10.5 Valencene CisHag 1.08 1.07 0.98

Recalculation of Hanu$ and Hod,® Data in Tables 24 and 25.

Table 6. Concentrations and Total Amounts of THCA, THC, and Total THC Found in Ground Inflorescence Before

Blank cells are for contents below the level of quantification.

and After Heating in a Volcano Vaporizer at Several Temperatures for Several Durations

Temperature (°C) Time (sec) %THC (w/w) %THCA (w/w) %Total THC (w/w) Total THC (mg) Degree of evaporation N
Before heating 0.80+0.02 15.6+0.19 145%0.15 30.0£0.65 0% 6
180 20 9.77£0.92 7.57+£0.78 16.4+0.37 27.2%+0.12 —9% 3
40 13.9+0.57 1.37+0.05 15.1+0.52 23.8+1.18 —21% 3

60 13.1£0.19 0.97+0.10 14.0£0.17 23310.29 —22% 3

90 11.6+0.31 0.33+0.03 11.9+0.29 19.7+043 —34% 3

120 10.3£0.21 0.50+0.24 10.7£0.32 16.8+0.47 —44% 3

180 7.07+0.16 0.03+£0.03 7.10%0.15 10.3+£0.27 —66% 3

200 20 12.7+0.35 1.87+0.64 144+0.23 24.2+0.52 —19% 3
40 11.2+0.35 0.27+0.07 1141041 18.3+0.84 —39% 3

Before heating 220£0.03 7.10£0.05 8.4+0.07 16.8+0.17 0.0% 3
220 20 6.52+0.05 0.13£0.11 6.6+ 0.08 11.0+£0.34 —34.2% 3
40 5.29+0.28 0.00+0.00 53+0.28 8.33+0.55 —50.3% 3

THCA, delta-9-tetrahydrocannabinolic acid.
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equation. The vapor pressures of monoterpenes are markedly higher than those of sesquiterpenes and
greatly higher than those of cannabinoids. The critical role of vapor pressure in determining the evaporation
or preservation of a compound explains the actual composition of the various cannabis products.
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FIG. 3. Terpene's concentration measured in Cannabis sativa L. inflorescence before and after treatment in
a Volcano vaporizer at 180°C for 20 and 40 sec. As seen, monoterpenes almost completely evaporate
following 20 sec of vaping.
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