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Abstract

Introduction and Objectives: Due to the absence of standard specification for the quality control of can-
nabis female inflorescences and leaves, this study aimed to evaluate their physicochemical properties, establish
chemical profiles, develop quantitative analytical methods and validate these methods. The findings will support
the formulation of monographs of cannabis female inflorescences and cannabis leaves for the Thai Herbal Phar-
macopoeia.

Methods: A total of 23 cannabis female inflorescences samples and 16 cannabis leaf samples were analyzed.
Chemical identity was assessed using tetrahydrocannabinol (THC) and cannabidiol (CBD) as reference standards.
Physicochemical properties were evaluated, and a high performance liquid chromatography (HPLC) method was
developed and validated for quantifying THC content.

Results: Colorimetric reactions revealed the presence of cannabinoids and terpenoids. Thin layer chro-
matography confirmed the presence of THC and CBD. The physicochemical evaluation of female cannabis inflo-
rescences showed a mean moisture content of 8.00 = 0.68% w/w, total ash of 12.94 + 2.03% w/w, acid-insoluble
ash of 1.96 + 0.96% w/w, water extractive of 18.51 + 3.33% w/w, ethanol extractive of 17.64 &+ 2.59% w/w, and
THC content of 1.95 + 1.51% w/w. For cannabis leaves, the mean values were moisture content of 7.83 + 0.74%
w/w, total ash of 17.38 £+ 3.07% w/w, acid-insoluble ash of 2.48 + 1.70% w/w, water extractive of 26.04 £+ 2.54%
w/w, ethanol extractive of 14.88 + 3.39% w/w , and THC content of 0.39 + 0.23% w/w. The developed HPLC
method demonstrated high specificity and linearity across the concentration range of 2 to 10 ug/mL (R*=0.9998).
Recovery rates ranged form 97.71% to 103.15%, precision (%RSD) from 0.08% to 0.36%, with LOD and LOQ
values of 0.08 and 0.25 ug/mL, respectively.

Discussion: Our study on the chemical profile of female cannabis inflorescences and leaves showed varying
levels of THC and CBD, while CBD was detected in only a few samples. This variation may be due to differences
in strain, cultivation location, and harvesting time. Within the same cultivation site, the female inflorescences
contained more THC than the leaves, aligning with previous findings that female inflorescences are the primary

site of cannabinoid accumulation in cannabis plants.
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Chemical profiling using HPLC enabled the separation of eight standard compounds. Physicochemical

quality assessment can serve as a guideline for quality control of medicinal cannabis. Moreover, the development

of an HPLC method to quantify THC in female inflorescences and leaves showed high specificity, with excellent

linearity, recovery, and precision, meeting accepted pharmaceutical analysis standards. The use of a gradient HPLC

system also significantly reduced analysis time.

Conclusion and Recommendation: The physicochemical specifications and the analytical method devel-

oped in this study can be used to help establish national standard specification for cannabis female inflorescences

and leaves in the Thai Herbal Pharmacopoeia.

Key words: physicochemical, cannabis, quantitative analysis, tetrahydrocannabinol, HPLC
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Table 1 Source of female inflorescenes of C. Sativa
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fhoehs wagluite 13w 16 §heene senined)
v o A A ° [~

W61, 2663-2664 o LA sRgimnd 45°C uaifin

ABALAZLSITIELTS 180 um Fiuluzadm

Jaain Nuasduanadiudiieeng (Table 1-2)

Source

Samoeng, Chiang Mai
Samoeng, Chiang Mai
Kut Bak, Sakon Nakhon
Mueang, Sakon Nakhon
Mueang, Sakon Nakhon
Phon Na Kaeo, Sakon Nakhon
Akat Amnuai, Sakon Nakhon
Umphang, Tak
Sam Ngao, Tak
Chawang, Nakhon Si Thammarat
Chawang, Nakhon Si Thammarat
Ron Phibun, Nakhon Si Thammarat
Mueang, Chiang Rai
Mueang, Nakhon Ratchasima
Mueang, Nonthaburi
Mueang, Nonthaburi
Pak Thong Chai, Nakhon Ratchasima
Mueang, Nonthaburi
Mueang, Sakon Nakhon
Mueang, Nakhon Ratchasima
Mueang, Udon Thani
Chae Hom, Lampang
Hang Dong,Chiang Mai
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Table 2 Source of leaves of C. Sativa

Sample No. Source
1 Samoeng, Chiang Mai
2 Kut Bak, Sakon Nakhon
3 Mueang, Sakon Nakhon
4 Dok Khamtai, Phayao
5 Mueang, Nonthaburi
6 Mueang, Nonthaburi
7 Mueang, Nonthaburi
8 Mueang, Sakon Nakhon
9 Mueang, Udon Thani
10 Chawang, Nakhon Si Thammarat
11 Chae Hom, Lampang
12 San Sai, Chiang Mai
13 Mueang, Nonthaburi
14 Mueang, Nakhon Ratchasima
15 Klaeng, Rayong
16 Ko Chan, Chonburi
2. ’3%19). 2. #15NNIFIU

1. @saluazearinazag

lnfeslumSuaiue (sodium bicarbo-
nate; Fisher, USA) Wwaéuqﬁsﬁaaﬁ (fast blue B
salt; Spectrum chemical, USA) lonafiadmas
(diethyl ether; RCI Labscan, Thailand) ARGk
LLa%vLﬁ\l@i A (acetic anhydride; J.T. baker, USA)
m@imﬂgaa&as%ﬂ (trifluoroacetic acid;
Sigma, USA)

AIAMNNLEW (sulfuric acid) NIeLN&Aa (hy-
drochloric acid) Tlesdundineas (petroleum
ether 60-80 °C) WyNUaa (methanol) 8¢ le-
1%1@135 (acetonitrile) ﬂaaIiWa%m (chloroform)
WU (absolute ethanol; Merck, Germany)

ihuseanlonan

e balesuaumduaa (tetrahydro-
cannabinol, THC; Lipomed, USA) tewnille-
298 (cannabidiol, CBD; Department of medical
sciences, Thailand) wainTJuaa (cannabinol,
CBN; THC Pharm, Germany) Leiniiiaasoa (can-
nabigerol, CBG) nsauaezlalasiaundludn
(tetrahydrocannabinolic acid, THC-A) N3¢
wALUTLeel5aN (cannabigerolic acid, CBG-A)
LA TLATHY (cannabichromene, CBC) Na@
waudleladn (cannabidiolic acid, CBD-A:
Cayman chemical, USA)

3. FagAnenenaasLatAzaILA
LU LaaTTlenIranORaUTaN s 60

8N 254 AN 0.25 mm (Merck, Germany)
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NIYENNTAY LS 4 (Whatman, UK) AadNiiaai
A% CORTECS shield RP18 (Waters, USA)
NTLABNTRIUTFNNEN Was 41 (Whatman,
UK) n3eanu@asd wHunsasadio laat 0.45 um
Togaemau Sedmsufiuead 2aedias 1031
gy Srenaniios dreszme 2aeUsUFanns
2IAUTIYENI Toudnas Tile nszuanes veae
7108849 NTEUANAALN
4. wiasfle

waasolnfhennazdon 0.1 89 0.01
mg (Mettler Toledo AX205, Switzerland) 819
ﬁwmuqma‘quﬁ (Contherm, New Zealand)
L@%aqﬁamﬂsﬁﬁﬁ (Branson 3200, USA) 612y
581 (Memmert UNE400, Germany) 11 LW
(Daihan, Korea) W@ UNAHES (Carbolite
AAF11/18, UK) Lﬂ%‘@dlﬁﬂ £N&15 (New Brunswick
Innova 2300, USA) LeResatonusufioadii
o lusla (Camag ATS4, Switzerland) L@%Ia\'i
TUANMNENTULHUALEATULLNADY (Camag
Reprostar 3, Switzerland) 10309109RILOAT
(Waters Alliance e2695, USA) Lﬂéa\‘miaﬂ‘:‘h
WUUDRNTINaWNTTY (Heal Force Smart Plus

NE, China)

3. AsmsAnE

1. NFASIABNANWAUNILAK
1.1 mi@maaa‘uLﬁaaéﬁuI@w&Jﬂﬁﬁ%mmi
Hege
QI/ £ 1 ] = A £
Famadaeatananmenilevise ke
1NN 100 mg afaeeTilasdundmasysunes
10 mL leemsuavsingsfis Biduwnan 10 wif

Tunsas Idavaraasnechs ihlunesaused

Aaana [

1.1.1U)A%enus19aza1e 0.5%
vasugDizeaan

F13araueag1y Usues 1 mL
SUMELAULIAI AZALEILLNIUDA USHeT 1 mL

6 ~ I3
nyaFTRTMIENAFoY 0.5% vhadugigaai
U0 1 NUe way 10% ladunluasuoiue
WU 1 NUA §15aa b AU T WA NLAS
Wasanansngauennduese

aaa a 6 6 6

1.1.2 YRR LNALUDTLNU-LUDITE
(Liebermann-Burchard)

#5araudog1y Usuies 1 mL
SULABLIAY araruatarddnuowlalase
U58195 1 mL LWBNNTONINEDY USHes 1 mL
£ 1 £ -2 [~ zj
avaanatnet o Tamsaraauandu 2 $u
AMsazasduumd fdeududidetih@udiasain

I 6 A
AINFRNDINU
1.2 M9ATIDNANBUNIILANG 283D
A = . ) [11-13]
Yaa® (Thin Layer Chromatography; TLC)

1.2.1 Fsazaesineg

F3agnstananweL LS by
eya 1hutin 100 mg #NeMEyNUea U381e3
5 mL lagwefuaal 10 wiel vildnses 1@
ATATAYGIIRENS

1.2.2 @I0EMUNGTTIN

1) 1969 b lATLAUNTUO A [1aaN
UOR ANNNTY 1 mg/mL

2) wewndlraaa lsayuas s
L 1 mg/mL

1.2.3 szUUNL0aT

INMeas?l Fanaa 60 Alan 254,
AWMU 0.25 mm

TNAALARaNT S IUNTFNUD
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lasdendmes (60-80°C) was toafiadnas
DENEIU 8:2
YLV 8 cm
153Na3 0¥ 10 ul/band §wATy
MIazaLeingg
5 uL/band §1%3U
NIRTAENGTIT I
eI 1) Wudnennenwie0.5%
vhadugooan
1.3 MIABNANEUMILATA283
DINLDAT (High Performance Liquid Chroma-
tography; HPLC)
1.3.1 E9aeag6Ingd
Fps960Ens TamanIeLEe st
200 mg ¥i3e luffaymn vt 400 mg
Winordlalulasd USanes 20 mL
stiolaeldietasdanmleinidunm 20 Wi
i lunsasimusunsasluaan 0.45
um lesnTaraesineeha
1.3.2 §170LALINNTU
AEAEFITALALNINITIU 8 Tha
1oun weanlalasuaumntues wanwndlaoaa
waunduoa wanwdwesaa nsoaesylales-
WA DIUaN nsawantaalsdn wanud-
Tasfin wasnsanauwndlalodn dawmuaa Wi

% 2 }2
1@@’;134&1134%% 1 mg/mL

MIMWIDL

1.3.3 SYULDINLATULLSATIE I

"g’gmﬂméauﬁmﬁ (isocratic elu-
tion)

Spaeasii medusl CORTECS
shield RP18 #W1081%M1A 2.7 um L& UNI%
guiinanamellss 4.6 mm &M 150 mm

@mﬂmﬁlawﬁ FIUNFNIDIDLTLe-
Twlasd uazasazary 0.1% ninlasviganls-
RE%6N D6 EIU 59:41

aompidheths 30°C

a (3 o
AUNNNARENY 35 C

q Q

1%

ANIINT AR 1.0 mL/min
55O TIeA 5 ul

A6 v ¢ .
naAeTI¥A 60 min
MINTIAIA LEITaaI 1o laLae
ANNENIARU 228 nm
2. m'a'ﬂszLﬁuqmé'ﬂﬁmzmamﬁﬂané

2.1 153nauanuau™

'
o 1

Fawadhneha hmein 5 g (Feathsavidua
NEREN 4 G1LLAUS) I luaadsinsusihnen
e ﬁwvlﬁauﬁaqmwgﬁ 105°C iffuramn 5 Falaug
Feral ¥l fundFamiviin ansasheudd
gnmgf 105°C havaan 1 Falae AalB 1w udn
Famrnwsin vndauldiiviinesdt Ghwsindtléan
Mm% 2 edadiasioris Henanauanenolalifivn 2.5

mg/g)

1 m.-m.
USHUONNTU (% wiw) = (L) x 100
mS

Toed

mg Mo hntineassiege (g)

my A ThntnasNTeIaeaInIsaL (g)
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2.2 USsnowen™

2.2.1 YRsnoinTas
FINIGIDYN INTN 2 g (F99819
auiBua et 4 shunn) lalushansudasinnu
Whvsinusinen e lenien lagdas o iagumni
U9 450 + 25°C awiemawn Indoe sy soi a

Y v A v 6 .i’ v @ Y o

Iidhdam Enunemnensuaw) Al
9: £ Y o My v A % :// 1% él/ z v
bhwvin ndelalldishdamvasthensutama
TAfu fioe o Euhndulszan 2 mL vh lUseme

WAIUUENTNSD U LAITNELEDNAS

NMIEUIDL

o m
15310 (% w/w) = —— X 100

Mg

Toesd

my Aa  HWTNYIdIng9 (g)

m, Ao hwinasiaaam (g)

2.2.2 1Bnonni azanslunae

o 1 ‘El/ dld L A X

noqunselasniiongann ande

a A dld U 2 a

2.2.1 ENNTANFINRANNENT 2 M 15800
25 mL Tanhtnsnsudiasdnsnszanin@®m waih
1udisuluna 5wl nvasdnanszaEnIassiad]
Uenen AezNauMEnS LA AINZNaY
Fenuduna il anadaUmeNTEMEaANNE 1N
g: o dld % ) ) U ‘il/
dwhnszenunsasifithey ldlumonsuidesly
A s lsemeansianien Wi ansiusin luend
g 500 = 25°C e 8 Falas NalAlvdu
LAIFIvLvTn

MIAUWIL

a v Mg
ﬂ?N’]MLﬁ’]ﬁ\ILSJafZa'l EJELHﬂi(ﬂ =—— X100
(% W/W) ms

Toef

m. @ wwmtinweIsieeg (g)

S

A 9: o .:4‘ 1Y
m, @8 WNNUNEIYRIN (g)

2.3 URnuansanaaudvhazany
2.3.1 U5aansanaelesin
= 9; Ao 1% % 6
W3 uNINTBNEIGEaan lsNas N
(chloroform-water) Toendnaan lsnasy 505
2.5 mL a9 ke USulSanes (volumetric flask)
JU1A 1,000 mL USUAUATUUTNIRTA8317
Useanloaan
FNANIFINENS YN 5 g (Fanes
AZDUA NARUN 4 L) A2ENBNGIee
3 o Y Aa A
aaalanasy 19 100 mL Tuaneuififnhie
afin Wwoa 24 Fals lewehenaesosaeh
13 (shaker) 1unan 6 s wardafis i 18
Flad AN NTOINIUNTEONENTDIDLTINED
uArihansazarefinasld U5ues 20 mL e lu
FruTemaI U LUeW 1 lsuineiig
Uus s Fauanuis antiuh leufigungf
o N L A 4
105°C awldihmtines? (hwindleainnisds 2

AsIfasat Senanuuanes ki 0.5 mg/g)

MIAWIT

. mp X 5
YFannidsaneaiueiiazaie = X100
(%w/w) mg

Toe

m,fe vhvinzasdheths (g)

m, D shminesTiressaatievaImeL (g)
2.3.2 U3NauEsE e eemMuea
USUUFITENAR1LLENIUBR 111

A UM TieTeiUS o satadaeh
uslFovnuaemandingt, 95% uwmshanddne
Aaolanasa
2.4 YSrnanseen balasiauindves
2.4.1 MIYNNGTTIU

1) Dulasmsanasguaa-
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lalasurunines 153065 1 mL adbuzial3u
1331915 2116 50 mL USUUSnasanasuaie
as@le ulasd %Vl,@?miazm&Jmmﬁmff‘iﬁmm
N 20 ug/mL

2) JuladTaraganaIgin
N9a 1) UB1919 1, 2, 3, 4 uas 5 mL a9 buane
U5UU531915 2316 10 mL WENUFAaLIIR a5
YSanesanasumeasdlaiulass easasae
mmgmmmﬂﬂml,m%mﬁuaa Aflszeuemy
NI 2, 4, 6, 8 WA 10 ug/mL MNSIGTL

3) AnETREAIENNEIT AN
duay 3 91 eele3pdeTRLeaT 5enTI
mmﬁmﬁuﬁ%%dmmmL%’N%Wﬂaqaﬁmmgm
won lalasuanndvearunudilensmidmms
DADNDLLTILE (linear regression)

2.4.2 Fspsdoehs Tomaninensls 1h

VN 200 mg WIe Ly vihwiein 400 mg a9kt
ez Wiserdla wlasd 1Banes 20 mL &
Ma’mﬁwmmﬁ@a e 20 widl shlunsesehn
wnnsadluaaueng 13 mm Diassavansi
n909¢ 1501613 1 mL T luznedSutsaneasmmne

20 mL U511 Baneseneas@le ulasd lamsazane

Table 3 Mobile phase constituent ratios with time

shaths thliAlnneideirsaueriiuoat
2.4.3 STULLOTNLOATUULINTRLUR
(gradient elution)

Snmeedi  AodATCORTECS shield
RP18 2W1A8%M1A 2.7
um LEUE IR UI N
el 4.6 mm &1 150
mm

Snmeiedand A axdlabilasd
B. @13avane 0.10% N3@
laanigealsesidn

gamncheths 30°C

gunpfnadnt 35 C

Fanslva 1.8 mL/min

PFanasiemen 25 ul

nafliiie s 15 min

mseTain  waedaee hlawee anu
BW’J@%% 228 nm

M3%7¢ (elution) WLLNIR UG laeaes
ﬁ"smaﬁgm@mﬁlauﬁ

Fasha 9] (Table 3)

Time (min) A. acetonitrile B. 0.1% trifluoroacetic acid
0 55.0 45.0
1 55.0 45.0
9 100.0 0.0
11 100.0 0.0
13 55.0 45.0

15 55.0

45.0
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MIUIDL

) ) (A-O)xD
Banusnaen elasuawniines = ——— x 100
(%w/w) S X My
Toeif

€

° o o 1

ms A8 Ihutineassieena (g)

A @e fAudldnmw

P

A %

I a2 9aauNY (intercept)
D ¢ iadumsiaaa1s (dilution factor)
S fa aNNTu (Slope) ﬂﬂaaﬂsmmmﬁm
3. M5ASAFAVANN 17 LG 209353LA512H
Yanaasee belaswaumiuaalae3siaan
waad
3.1 ANNRNILLAEA (specificity)™
ymsSuuifsunafiansidluig
m%‘auﬁ (retention time) TQGL@@?%SI@? LLOUU
fusalussazmesnaspuiuamsazaesiesh
domannedlevdeluiumiatndoeslnlulasd
MTALA1LGD a'w?iNﬁmﬁuaﬁmmgmmmw—
alesuaniiues uavansauionasunu
3.2 ANNENAUSBIEUGTILALT NS
9% (linearity and range)™
3.2.1 MIGRUNATALALINNTTIN
1) Dulasssnasgaaslo-
Tosuennuoa 1 Banes 1 mLadluneUSuL5anes
29410 50 mL U Sanesauasudneazile llass
azldansazan ejmmgmﬁﬁ@’gm%’m%’u 20 ug/mL
2) Duedsaraiannasgin
nda 1) U53919 1, 2, 3, 4 uae 5 mL a9 e
501531615 210 10 mL LENUFAETIR WAL
U5anesauasueuasdlaluleass ldasasay

mmigjmmmﬂﬂmmuwﬁuaa PRszeLaN

N 2, 4, 6, 8 WAE 10 ug/mL eNANEIGTL

32.2 AAMTALAILNINTIUNA 5
seefuemadiadiun az 390 vhiayaeniuilénTmm
UREANNTNIUTINNMINANDLITISU (linear
regression)

33 ensidutudosiigafiasranuls
(limit of detection; LOD) uageaidadutaefige
FonuBanald (imit of quantitation; LOQ)™
snansovn fanaamsil

3.3 x SD of y-intercept

LOD =
S
10 x SD of y-intercept
LOQ =
S
Toed

SD of y-intercept fa ﬁ?LﬁHdLU%M’]@ﬁTi’m
YRIYAGALUNY ¥
S fla ANNTU (slope) 289
NYNANSI 1
3.4 @aNNLALEN (accuracy) ey AN
L“?]I AN (precision)m]
3.4.1 §1IRYMLINNTTIN
1) TIadmsnasIUaas-
lalosuanndves anudadis 1 mg/mL U5anes
10 mL a9M20U5UL5:165 2310 50 mL 15U
USanesaunsudmeaydla uless asldansazany
aneaguiifinnadadt 200 pg/mL
2) uleasarasanasgu
N9 1) U581613 2, 6, wag 10 mL ad a3y
1331615 21610 200 mL Lanueazea USutaanes
aunTuMmsardle lwlass acldmsararums
33910 3 A 1our 2, 6 uae 10 ug/mL

FNNAIA
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3.4.2 Saraudieeg

Faprasathatamanineide sh
VN 200 mg W38 LRy v 400 mg a9kt
paegUian w2 neaetsil

NN 1 NeNeNLAN Wiy
Tolule9a 531915 20 mL $1431 10 296

nand 2 nauidinsdines
AT WaasaraLanda 3.4.1. U5a1915 20
mL 3 ANNDNTU ANNDNTURY 6 290

antu s ldavelulaias
Fam91ladin (ultrasonic bath) 1nan 20 Wit 1
lunsasrnuurmnsasiuaau 2916 13 Tadwes 6
MIarausieg

3.4.3 SYULETNLOATUULLNTIRLUG

(gradient elution)

Spmensd ABANL COR-
TECS shield RP18 2W1A04MNA 2.7 um LR
guginaamellis 4.6 mm £ 150 mm

’Jfamﬂmﬁauﬁ A ovila wlosd

B. &3avae 0.1% n3n laswgaals-

avEan

aungRdnathe 30°C

aungiaadni 35°C

Sannsva 1.8 mL/min
Bnasiienet 25 ul
e #Aemest 15 min

MINTIIN usssaeT b loiae

ANNENINAK 228 nm
M37¢ (elution) WUULNTLA UG
lagdananrasipmaniaud

#iens ) (Table 3)

NaMIANE

1. MIAsIeNANEAMAIAN

1.1 m3asaaaulassn 1o g N3eNT
RloG
Maradiatedsldannsatads
aanumadeEe lWineetlasdundmas
1.1.1 WWanedaua8Uffseniuas
azane 0.5% whaduglaeayt snsarmelaewin
LA AP LN
P P A &
11.2 Wavegauearddnuanlalase
LAYNTATNINEDW ST FUUUNF 81E0
waziiadeanInLsiassnIsTuNeaeg
1.2 N19G929LNANHUNISLAR G 21855
NuoaT
WarhnsnaseuaIsnNaIgImie Uiy
FREfaLNUEANNTABNWELIEYED LN
LaA A s 1 1 = %
loel#57uea% nuhgananmenilauaslufymn
Fanswen lalesuauniues uaund laaos way
= 1 a €A .ﬁ [~
Nm{l,uﬂa“mmumuua BeaY ©) FIUTINY DL
ShmauasiionneuamIarate 0.5% Wanug-

fanan (Figure 1-2)
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1 2 3 4 5 6 THC  CBD 7 8 9 10 11

12 13 14 15 16 17 THC CBD 18 19 20 21 22 23

Figure 1 TLC chromatograms of 23 female inflorescences sample of C. sativa L.

1-23 = sample No. 1-23
THC = tetrahydrocannabinol in methanol 1 mg/ml
CBD = cannabidiol in methanol 1 mg/ml

Detection = spray with 0.5% fast blue b salt in methanol
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1 2 3 4 5 6 7 8 THC CBD 9 10 11 1213 14 15

Figure 2 TLC chromatograms of 16 leaves sample of C. sativa L.

1-16 = sample No. 1-16

THC = tetrahydrocannabinol in methanol 1 mg/ml
CBD = cannabidiol in methanol 1 mg/ml

Detection = spray with 0.5% fast blue b salt in methanol

16

MIPTUONSNEIINLARGILAT AT (CBD) nsauawmdlalodn (CBD-A) Lanis-

Lﬁav‘hmw@ﬂauﬁ1$uwm$§1uLﬂauﬁumﬁaﬁ’w Jiaes0a (CBG) wawuwiduaa (CBN) N6

avilalulosdrestanantymuaslutymdlos  ueuwndaedn (CBG-A) wenlalasuauwnives

1#Beriuest nuhnteranmendiowasluiyn  (THC) wavhDlasiiu (CBC) nsnweselalasiau-

fensnguuawwnduosd loun uavwndlesoa  wiludn (THC-A) Wuesditsynau (Figure 3-4)
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Female inflorescences
0.10

THC

0.09

0.08

0.06
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AUC
CBN

0.04

0.03

CBD

CBD-A
THC-A

0.02

CBC

0.01

CBG

g CBG-A

0.00

-0.01 Minutes

Figure 3 HPLC chromatograms of female inflorescences of C. sativa L.
CBD = cannabidiol CBG-A = cannabigerolic acid
CBD-A = cannabidiolic acid THC
CBG = cannabigerol CBC

tetrahydrocannabinol

cannabichromene

CBN = cannabinol THC-A =  tetrahydrocannabinolic acid
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Figure 4 HPLC chromatograms of leaves of C. sativa L.

2. MslsziivaaanyuenaAiiEnd
nan1TUsEIRug A NBUELa IR AN
1oiun PBsnasensin U3snaunisan PBanauh

Aluazaalunse Usanmuansaiadesin U5

CBD
CBD-A
CBG
CBN

cannabidiol
cannabidiolic acid
cannabigerol

cannabinol

CBG-A
THC
CBC
THC-A

THC-A

CBC

Leaves

40 45 50

cannabigerolic acid
tetrahydrocannabinol
cannabichromene

tetrahydrocannabinolic acid

55

60

AIFTALDNUDE LLﬁe’iﬂ%S\l'lm’d”ﬁm@ﬁ'l\l‘a’]I@i-

LOUNDUDAURIEIRENITaADNLNELNE 311433 23

083 (Table 4) waglufys 91134 16 §hoea

(Table b)
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Table 4 Evaluation of physicochemical properties of female inflorescences of C. sativa L.

Sample No. Moisture Total ash Acid insoluble Ethanol Water THC content
content content ash content extractive content  extractive content  (%w/w)
(%w/w)  (%w/w) (%w/w) (%w/w) (%w/w)
1 8.04 12.16 1.23 13.40 21.82 0.26
2 7.46 11.36 1.51 10.84 18.08 1.07
3 7.49 11.56 0.84 14.98 21.67 1.00
4 7.73 15.23 3.90 16.99 16.49 3.43
5 7.66 12.98 1.70 22.94 19.76 5.99
6 8.60 16.22 2.90 17.60 17.51 1.83
7 7.67 11.04 1.65 19.61 15.90 1.24
8 6.27 12.73 1.23 17.88 12.11 0.59
9 8.59 15.51 3.27 18.29 11.24 1.96
10 7.31 10.00 0.43 18.98 22.24 0.83
1" 8.15 14.94 1.44 14.60 20.22 0.95
12 8.90 11.21 1.65 20.13 17.64 3.21
13 9.76 10.52 1.37 18.48 19.35 3.10
14 8.59 10.33 1.29 19.72 13.56 2.23
15 7.49 13.07 2.63 18.39 23.44 0.10
16 7.99 14.07 1.55 17.71 20.40 0.11
17 7.92 17.00 4.47 17.32 17.18 3.71
18 7.92 15.63 1.95 16.28 22.04 0.13
19 8.46 13.26 1.62 18.41 23.42 2.23
20 8.17 11.21 1.88 20.09 20.27 2.84
21 8.20 11.69 1.68 20.32 16.39 1.32
22 8.17 12.08 2.27 17.20 18.42 3.97
23 7.58 13.77 2.70 15.49 17.02 2.80
Average 8.00 12.94 1.96 17.64 18.51 1.95

S.D. 0.68 2.03 0.96 2.59 3.33 1.51
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Table 5 Evaluation of physicochemical properties of leaves of C. sativa L.

Sample No. Moisture Total ash  Acid insoluble Ethanol Water extractive THC content
content content ash content extractive content content (%w/w)
(%w/w)  (%w/w) (%w/w) (%w/w) (%w/w)

1 8.23 14.64 1.56 11.17 23.56 0.06
2 6.46 13.95 1.02 15.29 25.27 0.21
3 6.47 14.73 1.42 14.94 24.24 0.21
4 8.54 15.36 2.1 16.34 24.86 0.42
5 8.41 16.80 1.70 12.56 26.02 0.15
6 8.18 16.86 1.29 12.65 28.64 0.18
7 7.95 18.14 1.48 12.34 27.02 0.34
8 8.40 16.24 3.27 19.20 27.32 0.84
9 8.79 17.09 3.01 18.59 24.28 0.80
10 7.25 15.34 0.42 17.25 28.17 0.17
11 8.53 26.29 6.73 11.30 19.10 0.57
12 8.38 18.71 2.31 18.86 27.97 0.51
13 7.27 15.73 2.39 20.54 29.83 0.45
14 7.92 17.11 1.31 15.80 27.02 0.28
15 7.26 20.67 5.04 9.26 26.28 0.48
16 7.28 20.48 4.67 11.90 27.04 0.52
Average 7.83 17.38 2.48 14.88 26.04 0.39
S.D. 0.74 3.07 1.70 3.39 2.54 0.23

NneaEnsBinuaseanlalesuen  (Table 5) sshsnsqUdarmuagmumnmaindl

winearasdnetananneiie Swiu 23 ARndrastenenweduuazludya e

$meehd (Table 4) uaylufn 9 16 6haehs  (Table 6)

Table 6 Physicochemical quality specifications of female inflorescences and leaves of C. sativa L.
Physicochemical quality specifications Female inflorescences Leaves

Moisture content: not more than

Total ash content. not more than

Acid-insoluble ash content. not more than

Ethanol extractive content:

Water extractive content. not less than

not less than

9.00 (%w/w)
15.00 (%w/w)
3.00 (%w/w)
15.00 (%w/w)
15.00 (%w/w)

9.00 (%w/w)
21.00 (%w/w)
4.00 (%w/w)
11.00 (%w/w)
23.00 (%w/w)
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3. N13n5219dauANN1% 1av99I5I 1A 18H
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9 MNAGL (Figure 5)

g 8
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-~ <'\
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Figure 5 HPLC Chromatograms of tetrahydrocannabinol compared to samples of female inflorescences and

leaves of C. sativa L.

CBD = cannabidiol

CBD-A = cannabidiolic acid
CBG = cannabigerol

THC = tetrahydrocannabinol
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3.2 ANNTEUATI (linear) WALTIVRINT
AOTEN (working range)

MIATEANIATNLHNNTTINAAT-

lalosuaumnduoafinnududs 2-10 ug/mL

FIUNORALDTANLDET LOUNTIVTAA LI
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Figure 6 Correlation between concentration of tetrahydrocannabinol (mg/ml) and peak area

33 emudindutiosfigafiemanuls (LoD)
wazanadndutiosfigarimusnals Loo)

maAeTER AN e

A deLuNaTyUYa9dauNL Y (S.D.

of y-intercept) Slenwniy 1276.34 ilarhanumss

Aluges wua wenlalasuauwnivoaiien

LOD whny 0.08 ug/mL tag LOQ Wiy 0.25

ug/mL

3.4 anuLEne (accuracy) LAZANNTEN
(precision)
NIINATFOUAIINYNG 0970375
a 6 A o o PN
AeerinanNdndmaen lalaswannines
WML 2, 6 e 10 ug/mL @NNIINTUaY 6 91 15D
1haNENU NS RUALIRINSNALAY (%recovery)
way Souavawd mmummimémﬁw% (%RSD)

(Table 7)
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Sample Conc. %recovery Average %RSD
(pg/ml) 1 2 & 4 5 6

Female 2 95.34 97.33 99.70 101.55 102.41 103.55 99.98 0.36
inflorescence 6 98.74 97.45 99.44 101.07 101.22 101.89 99.97 0.08
10 100.20 100.34 99.85 100.61 100.51 101.20 100.45 0.11
Leaves 2 97.32 95.31 98.11 98.58 98.55 98.38 97.71 0.31
6 101.96 101.23 102.24 102.13 102.47 103.41 102.24 0.09
10 102.28 102.71 103.11 103.33 103.16 104.29 103.15 0.12
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