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ity (Cannabis) Ha13d1Aynatniia %@Nﬂizﬁﬁﬁmﬁﬁﬂﬁiﬁﬂmmﬂﬁqmﬁ@ ﬂ@g‘mmumﬁ
T (cannabinoids) TGTLLﬂI delta-9-tetrahydrocannabinol (THC) wae cannabidiol (CBD) Tae delta-9-
tetrahydrocannabinol (THC) ﬁqwé&fﬁmmz%mm PR AUsEamMnasw AIHTIUE RS FIU
cannabidiol (CBD) ﬁqw"ﬁf@iﬂﬁmm:mwﬁ@ﬂﬂf;lﬁ!wzfﬂﬁ”uégamiﬁﬁmmmLﬂuTeﬁﬁ

mﬁﬁﬂmﬁ%ﬂﬁLmﬂm'ﬁﬁflﬁty?uf‘ﬁ’iymﬁﬁfmqm:mﬁLﬁmﬁ’mmi@?ﬂﬁmﬂmﬁ’iymgfmmﬂﬁﬁ
FUANANIN UAZAATUWITTE /A T TBIT YT IURUHY TLC L*ﬁ'@ﬁqm%ﬂuﬂﬁmmiﬁmmqﬁﬁ
ANFNERT HANITNARBINLAT REReyrnanatnnisnaseulaenisitgauwesnen uasly sarn
AAEFAYiNaTANEN IS YnSuenAIEnARia TLC Lmzﬁq@ﬁmﬂﬁﬂmﬁﬁfaﬁmmﬁﬂ TH-NMR WU37
RieyranaIuABnLLNA C (F-C) 1iuans A-THC faifieuiiu H-NMR spectrum 819892897Teya
91NN DWINA (Barthlott et al. 2021) Tuaiayzuwsannmsnaasulagnisinaawees asn
wazlu snainenedarinaratsenIwes Ynnisuenaasmaia TLC LL@iﬁQ@ﬁL@ﬂﬁﬂi&lﬂi@T’]ﬁMﬂﬁﬂ
TH-NMR WUATH T8 A IaIuAanuuns A (Fd-A) uazaanlunumm B (Ld-B) 1luas A°-THC ifle
FauRD H-NMR spectrum 819899891 29 1n9s3senamnmun (Barthiott et al. 2021) uasTuaamn
ppaf s yrsaunsannniaaaeulnen1sd R e s s aunINIafmenIueanaeds soxhlet
extraction ¥nMTuNAIEARA TLC meﬁq@ﬁmﬂﬁﬂwaihyf;ﬂmmﬁﬂ TH-NMR wuaiisuans CBN a1n
Ry S ARIUUNA A (S-A) WHBBURL H-NMR spectrum 819899891 ty1191n9 1398 naumnun

(Barthlott et al. 2021)

ANRIALY: NTYT1; N1TUENE1T; AS-THC
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Abstract

The study of the extraction of active substances in cannabis aims to extract the active substances
of cannabis by different techniques. and locate the essence of cannabis on TLC sheets for use as a
standard forensic science. The results showed that Fresh cannabis plants were tested by extracting
parts of flowers and leaves with ethanol solvent. TLC isolates and "H-NMR identification were found to
be A°-THC in fresh cannabis plants compared to the reference 'H-NMR spectrum of cannabis in previous
studies (Barthlott | et al. 202 1) in dried cannabis plants as a test by extracting flower and leaf parts
with ethanol solvent. TLC isolation and identification by "H-NMR showed that the dried cannabis band
A (Fd-A) and leaf band B (Ld-B) were A° - THC as compared to "H-NMR. The reference spectrum of

cannabis from previous research (Barthlott et al. 2021)

Keywords: Cannabis; Extraction; A°-THC
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Tuaaudiayan (Cannabis) iinfetuangn Tusurhile Ssssndndnduuanunas 5-7 uaniau
Aiaegluuouia@anats (Fnanquol AMYRT uazeiin Riluaguns., 2562) Iimun 3 a1eriug
TAun 1. @18RgEMA9n (Cannabis sativa) 2. FERUGAMANT (Cannabis indica) LAY 3. AERUETIADS
A (Cannabis ruderalis) TuaonassUszmnaaindnsfinueeiayen (Canndois Marijuana) iR#e91s
ANYANERF97 Cannabis sativa L. subsp. indica @gﬂlsfmm;r Cannabidaceae (Ugzrnfigeia, 2565)
f5ya (Cannabis) Aaaudsznauniaaiingnnan 500 ﬁﬁmefmwi@mmﬂ’uﬁ%wumﬁmﬁLmzﬁﬂwm:
yNnEnINEANANeTHeanty (Woodbridge, 2562) Beanadnsyluiymasinatesin unanssfey
fifimsAneuniigafte nguuALMTueLA(cannabinoids) (Bang-om, 2562) Tntansddamia 2 «ia
ﬁiﬁﬂﬂ’]%@@vﬁﬂﬂlﬁdLL‘WiI‘M@’]EITG]yLLﬂI delta-9 -tetrahydrocannabinol (THC) LLae cannabidiol (CBD)
Tal delta-9-tetrahydrocannabinol (THC) feanednuazilszam vinbmAaUszanymani Armdue
aRaUansEATYaiinf 2 Aa cannabidiol (CBD) &eflqna mednszamuasniandeaslugudenis
N ERL ORIV IR O B RITIE Y RN Y- C P IT R delta-9 - tetrahydrocannabinol (THC)
Wag cannabidiol (CBD) ﬁmmemsﬁumiﬁ?ﬂLLuﬂﬂqﬂﬁuﬁ:fTﬁy%ﬂTﬁ%m%mmm‘jLmumﬁu@ﬁﬁ?uﬁtym

o A

(Suwanna, 2562) nasanfisgurasiuleunaiyyed Wiledui 9 Aguisw w.e. 2565nuIfinuas

WNBHNINNIN 37% NvnasgUiYn aesAnmas 22% Ndvasguinmeylngsanuantioynmiu
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AIHARBNITA AL ITN LRSI RN TBIAN DI UAZ T UL T MIN1ATH The Effect of
Medical Marijuanna Laws on Marijuana, Alcohol, and Hard Drug Use ﬂ@%ef‘v;fyl,ﬁml”l ﬂ’]‘iﬁ”lsfﬁyﬁ/iy%’nmz
ansafpaniganiugnnguanevintniinasianlresnslugnaesifinds (Digital economic base,
2565) Uazn1Anasnaasaansaiguiaas svydasandainetulasinn 5 (Uil 8) w.a. 2565

a2

Anua(1anasaiaf fusunuasmasn #lasuanuunduea (tetrahydrocannabinol, THC) Taifingas
az 0.2 Tagslwiin feiuanuddeil TnAnum1Ain1suenans delta-9-tetrahydro cannabinol (THC)
wazcannabidiol (CBD) aananniaityzn e mnstudiunuauu TLC ualnansmanana iuusunmd

snnaiaszianiriuansinasgulumsiiidnanmansan i

(%4 i a v
fmqﬂs::m ANISI9L
zﬂl zﬂl o/ o o/ o/ v =N zdl ! o/ o ! o o/
LW@ﬁﬂE’ILW@NﬂﬂNﬂiﬂﬁﬂiyﬂﬂﬂﬂiyﬁﬂﬂfJﬂLVlﬂuﬂVILW]ﬂGI’Nﬂu LASHATIBTLNARINITNTIA YU

o/ ! y o ¥ aaa v
ALY TURNK TLC LﬁﬂmmfmﬁumiuWﬁgmm\mmwmmﬂm

NTSNUNIUITIUNTTH

Burnier, Esseiva & Roussel (2019) TaRnunnianiBanases THC Tuieioymn Tned® fast-HPLC-
DAD nﬂfi’uﬁy Gas Chromatography Mass Spectrometry (GC-MS) QﬂT{{ WragnanTunifsvenmans
WRBIB LT A paTU TN eLTAR s s aeaanTen iesanuiunadizesTHC-
A (Tetrahydrocannabinolic Acid) i 99 MU A 1T A°-THC (A® -Tetrahydrocanndbinol) Aueuaatsln
m\iﬁqu{fm@wi@mi’mqm:mﬁﬁmmuﬁﬁﬂﬁuféjﬁﬂwﬁ%Tmmeﬂﬁflﬂﬂmmmmwcﬁ’uqq wuuLsa
(Fast-HPLC-DAD) 4 9228034 wein CBN (Cannabinol), CBD (Cannabidiol), THC-A uay A°-THC & 91

a

A19U3YNBUNAnNY8Y cannabinoids ALt aieyrlnes wiUszAN3nW waenan 5 Wit A8nnsilay
gpnaunsanntFanns A°-THC Tuansadmannfinlnesemunzaslneledsnssauiiiauniauendis
AHUNLENANNANT Sy [ lmennanAn 100.53+3.12% wenanfidadwnadeniiuianlalusan
U5enTAgnSy Ultra High Pressure Liquid Chromatography (UPLC) #1%5Un193 A58 AU ni Wi A
ANYIFTNT
o/ 4 a ¥ ad o/ ada i a a i
ST 18931 UazAe (2021) (AANE1AE N19mNNATTnTevUsunauannTnesn Tuly

v
[ A A o

Feyr1mqe@35 Ultra High Performanceliquid Chromatography lagnsAnenflfld RO UITTRIALN AW AN

=%

ABN19ATIEN LS AN T W s (CBD, CBN uay THO) Tuluityznaeds Ultra-High Performance

LiquidChromatography (UHPLC) Tasinnsam ﬂﬁﬂﬂf;ll']\‘lsf‘i_lﬁ/iy“ﬁ’ﬁu ethanol AA8A% reflux NTBIUAZINENS
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o ¥ & o o a ¥ ¥ o a o ¥ {
NAANITUNAYUIN FINHUUAZANYNAUUALUSULUFNIR9A2Y methanoluadHINFLAT1EALAZEY UHPLC

a

NANNTNAREL AN [AI893E ALATIEMFINA17 WUA1calibration curve 289 CBD, CBN way THC &

anwnszduanunsslgasanugnew 1.07-106.89,1.00-99.60 waz 1.00-99.90 Gwlasnsw/fadans
AINSIAU A1 correlation coefficient (r) (NAFTL0.999, AN % recovery @@:Tuﬁw 96.83-100.89%, AN
HORRAT @ T2 0.30-1.96, limit ofdetection (LOD) %84 CBD, CBN @z THC fianimafiusnsas 0.006,
0.009 uaz 0.003 Tnesiminauandy Tuanud limit of quantitation (LOQ) SANWNRY Sa8/@z 0.020,

o’d'u

0.032 uaz 0.011 laginmin AMNAIAY BIaAATIEAAINWITNE S umistzananngnsin iy

a

ABR99AAT LS HNES CBD, CBN waz THC TwingAuuazansarinfioyiia

q

= a W

I9BULKIAANTSTIY

v
[ %

MU Lﬁumi’ﬁf«%’ﬂL%m’%mmum@mmw WA AATMUANTDURIAANITITEATHLIIAR
=) a o/ zdy
Trafisnaasdansad
Faulsmu A8nnsusnanszdfeyiuiaym
fiaulsmn snaddey oy

® nsauLIAAnITIYe TuRenTzaN

¥
sanUsm

1. ABn1susnansdndeyiudayn

A 4

1. anga@ ey ey

fAaulsnnn

® nsauuaAnn1sATeTuReieym

v
AanUsan
1. guuuuvesainysdily
2. fivinazraneilylunnsataieiysn

aa

3. WasuiieABnsadnansyddoy Tuiedom

Q. NARBINTABN1TFARETATANENY aiauaziendasnszddny iy nsenau /

¥

1. ABN1981AE15 THC, CBD Waz CBN 9INAIUAN ] 2BIAUTTYEN

Aaulsann

2. NIHIANTTIN THC, CBD sy CBN
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JAdeiliineAde BeUtuno wanBenninin Auiiddy A AoiAnsamansinIAneIde
Aaung Tnefldunannisisa s

1. NMAPRENTTAR AN (crude extract) annTuRei oy amingauaenuaz luaasie oz
sauTnazden arniufiaaunanuazty 27.45 g uaz 20 g AMNAIRU ShenaR AR fYinazateLe
VBN 400 ML (NWH 14) NAIIINHNINNITNTBIENTETA washanTaRafil Wyinnsssmeiansia
YaranEeannALLAEBY rotary evaporator Wauawaninidwimin Arwanaduesidug vield

2. ABnausnaauAudnessinasaiaf (ngeaansnangealuea inedazunos ¥l
Foinmin (Foiminaannen uammde) arnsuinllszmeune waadainluvinnnsanan (spot)
ﬁﬂﬂﬂ‘jﬂﬁ’ﬂﬁfﬂyﬂﬂﬂwﬁm (spot) muuuwlmwm TLC (Thin-layerchromatography) Tﬂﬂmum\lﬁ’m‘m
ANTANEN (spot) W1 T fuageanane Inelynasnuafians(Capillary tube) Tunnsawan (spot)
(N 16) T%i’gmmﬂﬁ'@uﬁ (Mobile phase) A Hexane : Dichloromethane (1 : 1) AMN&1FU uaniln
WY FULaT 1 W7 LﬁﬂmuLinyfniﬁTﬂ@%mmﬁTGTLng% (Ultraviolet) Ama9A91Ne19ARN 254 WilHAS
TaAnanasnanmdumassfiuente ﬁflmv‘hﬂflﬁgm‘hl,mﬁaLmuﬁﬂmmﬁﬁ?flﬁiy NS UARTUL
iuﬁﬁgm@ﬂmmmLL@:%:@?N&TQﬁéfqﬁmzmg Methanolanisssinanafilnannnisnseslszimeian
YAz aNEannNAELAREY rotary evaporator(AANANNIIANBHLAARITLIE)

3. NMAARENENTATANENY (crude extract) annluREaymusihanenuaslures Tz
wduazBen arnieraunen uazly 27.45 g uaz 20 g MNANFU YnsaTARaEFaYinazaNsLe
VMDA 400 ML NAIINIIMIINIINIBIENIATA WaTinaNTaiaTile [Winnnsssmeensiavinazans
aPNANEILAREY rotary evaporator awananiniFsimin Aanaduesidus vield

4. MSWRNENTETANENL (crude extract) a0 TURBA QYIS AUNGINFID 8Ty ALIIHA
uAngL 9 sTH9 100 g 9rnwinTunemaentgtausia i anniwinlulalueEas soxhlet
extraction LANAAYINAZA"e Ethanol 800 mL afAMMEgaMARTl 75 - 80°C arin(UiEns g aunandavi
azapaiidlaaniuiansatiai(n WyinnsszmeiensarinasaiuennaiaLaaes rotary evaporator
Foumsuanihldainmin Auostuesidus yield

5. AlAsnemasmARia H-NMR shansfiarinls azanels CDCI 3 inlAAsznas NMR Tag
&30 H-NMR %1115 Run 71 chemical shift 0-9 ppm %1 spectrum 7 [AAMANITNARBIHTHUNA

iU spectrum 11ATgH
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a WV

HWAN1339Y

!
o/ a A

mqﬂﬁzmﬁLﬁﬂﬂﬁ’mmi@?ﬁﬁfyﬂmﬁ’fymﬁwmmumwLmﬂ@heﬁ’u LREAFUMIN AT AN ATy
YDA TLC Lﬁi@ﬁ’mWT%Lﬁumﬁmmﬁgmmqﬁﬁﬁwmmﬂm%
1. USNIMAISNAARYIU (Crude extract) aMANANYLIHA
‘V"Iﬂﬂq‘jﬁmﬂ’]ﬁﬂﬁ%fm&mﬂLL@%TU“B@GW‘MT@‘H’I sdudnanden aniueraunenuasly 27.45
g uAY 20 g AMHAIRY YNHNERARIEFYNaZAELENINEA 400 ML ANNTYNNNTNTBIEITARA LAY
dnansanafila WyinnnsssmeiendainazateeanaaeAies rotary evaporator Wi BuMIuAaK UHs
dmin Awasadnesiiug vield (ans197 1)

as197t 1 UBnoudusueesfinioymnani g unnsainuasansaiaeud nainnisae
4

SAURTNANAG DY

v L Wninans 4 o w
W (g) . A15AENALA (%
ANANL (Q)
Yield)
BN 27.45 1.65 6.010
Tu 20 1.05 5.25

2. Namsms'mﬂ@umsaﬁ'ﬂwmumnﬁﬁﬁtymﬂﬂ;wmﬂﬁﬂTﬂsm‘fwnsqﬂuﬁuma
(Thin Layer Chromatography; TLC)

@ﬂﬂﬂﬁ’ﬁﬁﬂEWTﬂﬂﬁ"lﬂﬁ‘iﬁlZ\Iﬁ/ﬂé}‘]ﬂﬁ’lﬁ"lﬂzﬂﬂﬂLﬂVl"lu'ﬂ@NWﬁﬁﬂﬂ‘im’i’lﬂﬂﬂuﬂﬂ’iﬂo"lﬁm g
wafia TLC Taels Mobile phase @ Hexane : Dichloromethane (1 : 1) yinbfinuuws (Band) (it 1)

{ WQ o ! Y ¢ o o o ! T o o/
(ﬂ’T‘Wﬁ 2) Tﬁﬂuﬂﬂ’]\?ﬂﬂﬂﬁ’mqLLVIlNN"I‘iﬁLL%JﬂT@I H’TN’TW"Iﬂ’W’iﬁﬂmLmuﬁLLUH@ITHﬂ"I‘iWWN"I‘EN’Wﬂiy

,l Ff-C, A’-THC

it 1 lasunlnunsnassansaimnenuaniedyaanaauaen (Ff)

LHEVINNISLENAIEITRIAYAENATA TLC
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i 2 Tasunnunssessansanareuanisiysanaamly (L)
Lﬁ@ﬁqmﬂmﬂmmiﬁqﬁfyﬁwmﬂﬁﬂ TLC

3. HANSATITHBLUAZAATIEVAAEINATA 'H-NMR 2BINUAYBING

s et ARedaYinaTasenIuea mﬁﬂmiuﬂﬂLﬁ@mmiu’%qw’é&%ﬂmﬂﬁﬂ
TLC plate uazsinansfinaanaziinanssdayioym mﬁq@ﬁmﬂﬁ’ﬂmﬁhyfmmmﬁm TH-NMR 91
ARTANEILANRTR T aATINABnLLNA C (F-C) Suuuafiiduansddeyfis A°-THC (nndl 3)
wanlafieuiiu spectrum "H-NMR 91n914398n8Wmn (Barthlott et al. 2021) Twaauansaianeiy
anigiigmaaslulunsaaesiselunuansqifiy A-THC uaz CBD Wewlsury spectrum "H-

NMR 971914398 aUNUN (Barthlott et al. 2021)

1-C

2.4386

6.3018
<¢2615
61453

5
332
H
2

=

1
1 300.1321009 wz
4.35 usec
1305 usec
1 12.00000000 %
- Processing pezemsters

5536
3001300064 Wiz
=

asEggsen grazsusaRmAdgmagazzz

r T T T T T T T
9 8 7 6 5 4 3

4 et

i

AVTHC . T4

Ilw;l } ITJA

0 75 78 &5 €0 S5 50 45 40 3s 30 2S5 20 15 19 05 ppm

AT 3 Laas 'H-NMR spectrum ansaiangnuainisiysnanaauaaniunm C (Ff-C)
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Fusnlafleuniu spectrum H-NMR 91n93dananyiin (Barthlott et al. 2021)
4. Usneuansdnaneny (Crude extract) ’Q’Tﬂﬁ‘ﬂﬁiyﬁ’nu:i:‘l
arnnsinehaaneenuazluesieiyr sduiasden aniufisaunenuazly 27.45
g UAZ 20 g ANAIFY FNIETARIERIVINAZATLLENIHER 400 ML ANTINNIINITBIEITAT A Uz
dnansanafila WyinnnsssmeiendainazateeanaaeARes rotary evaporator Wi BuMIuaaK s
dmin Awasaduesiiug vield (Ang199 2)

A197199 2 USunouduaueasiaiysunsiilslunisadauarasataneuiilnainnisada

v

SAURTNANAG DY

v L WninasRan 4 o w
W¥usin (g) ASAFAALA (%
WU (g)
Yield)
ARN 27.45 2.28 8.306
gl 20 1.7 8.5

5. Nﬂﬂ'ﬁﬁ‘li’mﬂ’ﬂ‘uN’Iiﬂﬁlﬂ‘lfiﬁl’m@’]ﬂﬁ%ﬁliy’ﬂ’]LL%’T\‘IGT’J?:ILVIﬂﬁﬂTﬂ‘iNﬂTﬂﬂ?’]ﬂLlﬁ%U’N
(Thin Layer Chromatography; TLC)

arnnsfnenlpgiiansfiatantefainaratsunazeian1innisnseaeUanE Ay A
wafia TLC Tae Mobile phase s Hexane : Dichloromethane (1 : 1) yinbmfinuuwe (Band) (i 4)

{ ya o ! Y ¥ o o o ! i o o/
(ﬂ’W\lﬁ 5) Tﬁﬂuﬂﬂ']\?ﬂﬂﬂﬁqm%mu\?ﬂ"l‘iﬁLLEIﬂT@] quqﬂqﬂqﬁﬁﬂm"leuﬁLLU%@ITH?‘I’W‘EW‘IZ\T’T?N"IWQ_]

\ | Fd-A, A°-THC

i 4 Tasunlnunsuaesansadaveruanieiyaumsaueasnan (Fd)

LHEVINNISLENAIEITRIFAYAENATA TLC
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Ld-B, A>-THC

it 5 Tasunlvunsnassansataneus Ny sunsaauaeaty (Ld)

WavinnsusnunanssIAgAemaAta TLC

e ¥

¥
6. NANTITRTITADUNAZIATITRAIUNATA 'H-NMR 2BINAAY A9

annsfinenlaeiiasiiaianqadeitaraseniues nvinnisueanienasu3gnoaag

WAl TLC plate uazsiansiiaaanazivasdda iy sfgauenaneninsamaiia H-NMR

WUAF1TINNAEA YT FIUABNULUA A (Fd-A) iuasa1Atyfn AS-THC (Andl 6) isudfiu

spectrum H-NMR 91394342n819iW7 (Barthlott et al. 2021) Tusauansiaioyzuwmaaluwunn B (Ld-

B) iuas@AtyAn A°-THC (A il 7) Wleudy spectrum TH-NMR 41439 8naunun (Barthlott et al.

2021)

— .20

apace
FROMND  2104275_0347 ¢
FiPkoa

nnnnnnnn

SE3ZI5EE
S

sz
223

2.00000000 see
200, 1321008 iz

b

A

ng paramatars
[

300.1300071 Mz
£

J L . i

T T

LTl

T
80 75 70 65 60 55 50 45 40 35 0 25 20 15 10 05 ppm

v 1

AT 6 LEAY 'H-NMR spectrum &1391NALAYBIWANEIUABNLUNA A (Fd-A)

Augnlpfeuin spectrum 'H-NMR 91197194358 n8%%17 (Barthlott et al. 2021)
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80 75 70 65 60 55 S5O &5 49 35 30 25 20 15 10 05 pom

AT 7 usAs H-NMR spectrum ansafaneuanieioysueaasiuuums B (Ld-B)
Fusnlafleuniu spectrum H-NMR 91n91s3dananyin (Barthlott et al. 2021)

7. UBNAmaSAAANENL (Crude extract) NI IBAUNS

fmﬂm‘jﬁﬂwﬂmﬂﬁflﬁqmjwﬁtymé’mLwiqmuwmu T inTU#s 100 g annthwinlUnenaann
g19un9T Al a1ndin T Tatuiag ae Soxhlet extraction A ARAEFAinazaNe Ethanol Ao
Aol 75 - 80°C arialUiFay g aunadavinazateasfiala inasadnsngas ansiuianis
SUMELER YA aNBBNARELAS B rotary evaporator Wi Bunaast U Faranin Auanud
Wasidug yield

A1597 3 U3unauBuaanesia iy mdnwniliunsatawarasaiaveuiilnainnisanna
v

SRYNZHNANTN VDI

¥
v HINUNAS .
WA (g) N arsAsinin (%
ANANYTU (g)
Yield)

AeySauns 100 8.86 8.86




Journal of Educational Innovation and Research Vol. 8 No. 3 July-September 2024| 1431

¥

8. HANTSATITRAUNITHAANLIUIINNEA YBIBAUNIAELNATALATHI AN ST WK
U (Thin Layer Chromatography; TLC)

mﬂmiﬁﬂwﬂmsﬂﬁqmﬁﬁﬂﬁ’myfmﬁqﬁqmmﬁmﬁqmﬁmq@ﬂﬂumiziqﬁfy AaeyARA TLC
Tmlsf% Mobile phase Ai® Hexane : Dichloromethane (1 : 1) ﬁﬁTﬁyLﬁﬂLLuuﬁ (Band) (ﬂﬁwﬁl 8) T‘gﬁuﬂﬂ

2anaxmFwansiugnla sihsvinnisyastwanuunatinsansEfty

it 8 TasunlvunsnaesasanAneuan Ry maaumng (S)
WavinnTusnuianssIAgAemaAta TLC

(S-A = NEAYBDAUNIULUA A)

P v v v v
=Y 04

PN RITUARLULLUATIYA DD NHITEANALFIWINAZATE Ethanol LAIANNTaY a1nsiuinan7l (m

!
IINN19NT89 U TIEIBNFT A AL BBNAELAAEN rotary evaporator
9. HANNSMSIIFBLUATIATIERAILWIATA 'H-NMR 2RINBT YA IS AUNS
arnnsRnenlneinasfiatanaesarinazans (Crude products) LANIHERA NIMsuEnLie
mmw%qw%ﬁqmwmﬁﬂ TLC plate uazsiaafimaaaziiuasddn Tudaymn mﬁq@ﬁmﬂﬁﬂmﬁ
AEARA H-NMR wuanfuunadidiuanssndmde CBN Wafiausufia H-NMR spectrum 294

ﬁ’fymfmﬂmuﬁﬁﬂﬁ@wm (Barthlott et al. 2021) (mwff‘i 9)
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Awanlpdeuiy spectrum H-NMR a179194398n81147 (Barthlott et al. 2021)

afls1eNan1sI9Y

NuyaIHR arnnanaseulaenisitgaunenuas luresieinm satanaeiainazans
LANINDA ﬁflmv‘hmwﬂﬂLﬁﬂ?ﬁ@?ﬂ'ﬁﬁﬂﬁm%ﬁmmﬁwmmﬁm TLC @’mﬁ?uﬁflmﬁq@ﬁmﬂﬁﬂmﬁ
AremARA H-NMR Wuafisiayzanaaunsnuumun C (Ff-C) fuuuafiduansdndyfie A°-THC e
WigufuAa 'H-NMR spectrum 81993142891ty (Barthlott et al. 2021)

ﬁ%ﬁ'fymu;a arnmaneseulnenininsaueenuazluresieiymn sataaesariiazans
LANINDA ﬁflmv‘hmwﬂﬂLﬁﬂ?ﬁ@?ﬂ'ﬁﬁﬂﬁm%ﬁmmﬁwmmﬁm TLC @’mﬁ?uﬁflmﬁq@ﬁmﬂﬁﬂmﬁ
AENATRA H-NMR WUAIRBH g U aaunanuumn A (Fd-A) uaz Rodayzwieaanluuuwn B
(Ld-B) fuunaiiiuansdnduis A%-THC Welaufuia "H-NMR spectrum NIMTIFIHY BT Ty 27
(Barthlott et al. 2021)

Ratymrsauns annianeasulnenisifsdymsauwesnaiaeniueanaeds soxhlet
extraction s vinnsusniiie i lnansdnde uiysnnasmeasia TLC mﬂﬁ?uﬁﬁmﬁq@ﬁmﬂﬁﬂmﬁ
AAEIATA H-NMR WUNRe iy msnunanunn A (S-A) fuusaiiiwamsddayie CBN Welauiv

A "H-NMR spectrum §1m5131%42841 Y21 (Barthlott et al. 2021)
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cannabinol (THC) wazcannabidiol (CBD) aanannfiziaynn audutaslamiii e (nanssananalu
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yinnsuenaemaRia TLC LLa:ﬁq@ﬁmmﬁ“ﬂmﬁﬁyfammﬁm TH-NMR WUty an aaumanuu i
C (Ff=C) 11T na13 A9-THC 1l ey TH-NMR spectrum 8198928917 Q)5191N993 48N DM
(Barthlott et al. 2021) Tuziymumsannnisnaseulagnisiaauwres aen wasly safarsedain
ATANYDNTHEN FNNTULNAIEIATA TLC meﬁq@ﬁmﬂﬁﬂwaihyfmmmﬁﬂ TH-NMR wuéﬁﬁ’fymuﬁa
AMABNULNA A (Fd-A) uazaasluuuns B (Ld-B) uans A9-THC iiawfieuy TH-NMR spectrum
BN9BIYBTEEN9NNATENEWAN (Barthlott et al. 2021) waztuaanpsie i S aunIaInnis

nagaulagnITHI R s ALINIaT ALENINEan8AT soxhlet extraction ¥nANTuanAdmMATA
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WWaLfigu TH-NMR spectrum 892897 2191N914398Na1HT (Barthlott et al. 2021)
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