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Jackson, USA), glacial acetic acid (AR grade,
Labscan, Thailand) w8z deionized water

(DI water) (Type I di@ resistivity > 18 mQ.cm)

ta3asiiauazaunsal

Lﬂ%}m HPLC-UYV detector: Agilent Tech-
nologies series 1260 (Agilent Technologies, USA),
Aaaxy Brownlee SPP 2.7 um C18, 3.0 X 150 mm
(PerkinElmer, USA), 1a3p359auazidan
0.001 NSN (Sartorius 'éu LP 620S, Sartorius AG
Germany) wa 0.01 §a8an3u (METTLER ju XPE,
Mettler—Toledo AG, Switzerland), Lﬂéawmﬂu
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tube 21110 50 ¥adans (BIOFIL, Guangzhou Jet
Bio-Filtration, China), test tube U110 15
498893 (Pyrex, USA), SPE CHROMABOND
HR-X, 85 um, 6 mL/200 mg (macherey—nagel,
Germany), micropipette ¥¥1® 10-100, 20—
200, 100-1,000 W& 1,000-10,000 +ulASANST,
micro-spin filter tube 0.22 um PVDF, cellulose
nitrate 2U10EUEIUGUENAN 47 mm 0.45 um
uazguAUINgUBYN -18+3 aeenwalded (Sanyo,
U SF-C1497, Usem Fule wad.18x.1a. (Insuaud)
Nne, Uszinelng)

nsdudnagelungm
1uﬁm%1ﬁ1ﬂumsﬁnmL"fJuﬁ’t.ymﬁuﬁf
arunaifunasuarluinmwusiid THC was
THCA gu thuluszae 3 o (luwame) guaiae
Taghlufymluiugiferdunmuasuiu was
dausneumnaluilndidssiulasmsia Ussnaude
3 ngw laud wadn nan uazlva) a0ty
dulumnnia 3 2we wneas 4 Tu HumaEy S
12 ludangu Hahwinzass 12 Tu ey
wasdely wastufinuhmindsildussudasly
wmsguuiiinnuiedu 10 ngu (n=10) NNy
Jonauludnumzdentun 2 wug dauaaslumud 1

(nguaz 12 Tu 11U 10 NGY, n = 10/WUg)

M 1 Msguiegluiymwugazumasiuues leamsuusngulufynamueine Ussnaudis 2uaian

na waslvg) duannnnzine sneas 4 lu saumedu 12 ludengu 91w 10 ngudanug

o

MssnsinenengasnIsunng
U 66 atiun 2 W - dguney 2567




Cooking Processes on Cannabinoids Content

Thongsuk Payanan et al.

NILHIBNAIALEN

aanzdnwduaiaznaunsiludiuny
mstpemnsludiatsziu Tagldluiidalai
nszuaumslys (luaa) @nwinislaluiys
Usgnauannssmenssuumanlignig 3 38 ldud
ASZLIUMSAN 0 uazNan uaaziisnuau 10 o
(n = 10) wazlFNeNa1UsENDUNENYBINTLLIUMS
whituluudasds laud dhuazshiiy Taglifinsda
avdfsznavau miiouduni 2 wug neosdeadail
Tuddslaishunszinumsuse: iludam snnu 12 Ty
Hulvazidaadianiasuailunazfuiidududs
QNN -18+3 auAALEaE

nszuaumsan: lunwe Nuau 12 Tu wew
e 1 das dulunifatlashiigamgiivszana 100
s Wuna 10 107l Hudathandusaui 1
US1105 30 NaddAT UALANABAUATULNIA 30 W7
Rumathauhdusaui 2 USines 30 iadans :niy
dulufymfdunsduanduazideauazfud
Auude goumndl -18+3 avrniga e

nsEUIUMSEe: W lunem nwu 12 Tu Tdlu
nsene Wahsuhdy 45 f0aans (3 Fouldy) uas

[
v A

HaNgauiUszanns 90-100 svenzaded Lunan

a =

30 N DNUUNFIUNFNNIBNAN U UL DL AL

< A

uniguiuda gamnil -18+3 avenades

aszuIumsnen: lunwm Puw 12 lu
Talunseny WWuhiuthdn 100 a8 waznoai
gaungiiUszanal 150170 asenaded Wunm 60
it ntuenmmzludynmen dantuasden
\Fuiigusude gumgi 1843 aeen uazfudioe

iU ldneafgubula gamgil -18+3 avenuaides

msanadmsdaynduuannivass
msatassnnluiwen (lusauasluiisu
NITUIUMIAN WO UAzNaa) lagmsaNeLH
Usinuasnauuauiniused luisiyse Ay
warndnAaieaeds HPLC: sasradilufgzni
luaziBen 2.540.05 n31 aclu screw cap centrifuge
tube 2119 50 NaddNS LAN methanol 10 HaddNS

MNsasnsnintengasmsunne
7 U 66 AU 2 ey - Tgunau 2567

waLHaN 1NN UMY vortex mixer MNUULUENAIE
@589 shaker {Wuian 20 W waz centrifuge

v
ts

N 4,000 s0UABUIN QUUYH -4 BeA LTI
\Wunm 10 il geasnsazanzailacduuu 2 faddes
14 test tube 2110 15 Jadans wazinly clean-up
@18 SPE CHROMABOND HR-X, 85 um,
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e siasdAangauanIinassaie

HPLC-UYV detector
aiiumsianeiaisieias HPLC-UV

detector lo#l mobile phase ldUsznausie A: 0.19

acetic acid in DI water:methanol (95:5) ez B:

0.1% acetic acid in acetonitrile:methanol (95:5)
TUsunsudldlunmsusnansnguuenindused @o
isocratic lagld flow rate 0.7 Nadansaanh L

P a X o v a
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mAU
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) E
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e X 8
© &
5 /L
0 j&r L T
RIS RS el e e = e I R B TR = B 1 (Sim = i
2 3 4 5 6 7 8 9 10 1 mi

mui 3 Tasmlnunsuzassnsinaspunguuauiniuesd laun CBDA (2.873 i), CBD (3.271 W),
A9-THC (6.355 1111), As—THC (6.696 w1#1) waz THCA (9.052 W)
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fynanu 1 ludawy dwsuhwinduesiuslaa
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USinamssuduaannmsuslne =
(ug/kg bw)

PNUUMUIN margin of safety (MOS)
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@ liiasueneaghudsunaudogunnwnia li

wmtinaeuslan (kg bw)

TogwSsuisunumaedaingm (acute reference
dose; ARfD) a1n European Food Safety Authority
(EFSA) #afiehwhiu 1 (ug/kg bw)

YSmnamssudunannmsuiloa (ug/kg bw)

margin of safety (MOS) =
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CBDA CBD A9—THC A8-THC THCA
AZUNIAS a6 Tunumaa 256.91+18.10 29.74+3.66 14.07+2.25 ND 36.51+3.60
MU A Tunmeaw 30.62+4.33 103.55+7.81 8.55+1.28 ND ND
(-88.08%) (+248.18%) (-39.23%) ND
e 10 il 0.98+0.11 ND ND ND ND
Wt 30 1l 1.09+0.30 ND ND ND ND
] Tunaynie 15.14+1.69 62.49+3.49 12.31+1.32 ND 6.16+0.89
(-94.11%) (+110.12%) (-12.51%) ND (-83.13%)
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Whifunan 8.57+0.67 53.75+4.48 ND ND ND
v‘i’uﬁ:ﬁﬁﬁaﬁ’mm a0 Tunman 24.54+7.76 1.6540.37 102.83+8.36 ND 1817.36+53.32
R Tungyneu 8.03+1.35 16.02+2.48  885.15+12.48  ND 154.09+12.7
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Muuasiiansngu CBD uaz CBDA g4 auwugiimad
Waniiarsngy THC uaz THCA g4 lagwud
pedlsznavrasasngudananiinumniigaly
lunymansglugy acidic form laun CBDA uay
THCA “?%qLﬂuaﬂiﬁlﬂaanqwéﬁa%ﬂwmw ioean
ldanun593uAU cannabinoid receptors (CB1 tag
CB2) lusumald®® udfluansnsduiadalums
daAzvans CBD waz THC mua1au a5 CBDA
wor THCA fianwliwfesdonamgiigs Wofiua
wiaanusauiumisaljasmazmIiiiadjisen
decarboxylation la# carboxyl group wqﬂaanlﬂiu
5U89 CO,” #im3sAn¥Me molecular modeling"”
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AauTatpy leadiannsazane (transfer rate)
289 CBD was THC aglugi9ipgasz 0.40-0.82
waz CBDA waz THCA aglug3aeaz 0.38-2.57
(lsisansaear 0) dunalein THCA waz CBDA
fianuaansalumsazarsilaanit lasand
Tasea1amua i N 113NN T0AAG IR UHANIS
Anmnaumh® hmsiengisinamsngs
waunduasdlulumuiitazinnnmsysam wuih
ﬁaﬁﬂejmmumﬁuaﬂﬁﬁywm (total cannabinoid
content) Laﬁ'aagjﬁ 14,960 Nadnsuaanlansy lag
wtaili CBD war CBDA Saeas 87 waz Ao-THC
Uszanes 16-935 faansueailandu il lumil
Tugafluhem wuhilsasinisazareues CBD
agluziesaeas 0.3-4.2 uas A9-THC agluzi
So8az 0.1-1.4

m3Usziiuenaidewess Ao-THC an
Msuslaaomsiisiulsenauzaenne) 8198930
MBNBIINGM (acute reference dose; ARfD) mu
EFSA" wuihimsuslaaludymwugazunas
fi”mLmequgﬂLLuusLuam Iuﬁmunssuﬁﬁmsﬂqq
wanlusyn wazhiunaalufym s 1 lu
Huvsinaiismnsauslneedalasads uddmsu
wugimaswanniivina Ao-THC daudiags
limauilnalugauaslufisunssuismsusaud
e 1 Tu guslaeazlasud3nmes A9-THC g
nmnasianuvasase Tesmmelusymanichy
anusaudunanuasmiiysina Ao-THC
uInfige ilawU3auliiaudy health based
guidance value (HBGV) %38 ARfD 283 EFSA
fugamuuaresenilranuanlssmnaay 9 wui
Fammuazas EFSA aautheenii EFSA mwvue
Tehanududusgaussasiinebilianadude
m'aq?lmw (lowest-observed-adverse-effect
level; LOAEL) 284 A9-THC Admaanszuy
Uszanmaunansagil 2.5 TeansudeTu uazsFinm
migqqﬂﬁ%’ulﬁ'dai’u (provisional maximum
tolerable daily intake; PMTDI) yinfu 0.4
faansuaanlaninuinin 1ilewid1 LOAEL
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WAUIUNY uncertainty factor Uszana 30 ale
M HBGV 284 THC whnu 1 lulasnsudailansu
whuiin MsAnwYas Food Standards Australia
New Zealand (FSANZ) Uszinaaaatasiasuas
i%uaud wuda TDI winu 6 lulasnsuae
AlanSushniin uaz LOAEL whiu 5 faaniudeiu
diamuaiy uncertainty factor ¥nAU 10 azle
@ HBGV whitu 6 luTasnSudaflanSuhuiin 3
TnatAaenummuuazas Swiss Federal Office of
Public Health (Bundesamt fiir Gesundheit
(BAG) Usenaaiaigasiaud was Croatian Food
Agency (Hrvatska Agencija za Hranu (HAH))
Uszndlasiodes® Tudl a.6. 2020 EFSA a0uie
miﬂiuﬁumwL?ialwiaqwmwquﬁathaLﬁauwé’u
1nMslasu A9o-THC MOS anni 1 wuh
nsuslaaudadasiannfyriinesiviiely
wasamalasnguiiinsuilaagedenaliusanm
mslasuduiaganaddingaves EFSA wiu
Usuraunslesuduaaarnaunteuazuilanaynss
fiaiu 0.3-1.3 lulasnSudanlansurhuin
WIFMNNAIINY 1.2-6.4 Lulasnsuaailansu
vhwin uaesaTisamnAsmSuenmsshiewhiu
0.18-1.27 lulasniudanlansuhnin (Haduas
nanAmamatdesiaynu 7-41 lulasnsude
AlanSusiwnidn Jludu detunsuslaalufan
Wugazmedmuues 3oy 1 Ty hwinTeswas
0.860+0.088 n3uaalu HilUSinamslasudnds
0.05-0.22 lulasniudailaniuhwiin agflunast
ifanulasadedagunin duwugimaswann
510 1 Tu hniinlaemas 0.669+0.091 niuealy
whnuUSanamslasudune 0.01-10.62 lulasnsu
danlansuhwin anadasiimsandanuslnalude
wislufishunszuumslianudauiiliviuiuly
wiauslaafasnhauau 1 Tu tiatlesdunansznu
GaguMIW vInNNTaNddemuamulsenie
NIENTNENFITUGY AtUR 438 W.A. 2565 FaPWUA
T#Usua Ao-THC dfialaidu 1.6 fiadnsude
mheussy wuhmsuilaaludgmiusimasiann
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The Effects of Cooking Processes on

Cannabinoids Content of Cannabis Leaves

Thongsuk Payanan', Atcharee Inkaew', Sakulrat Somsuntisuk’,
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’Department of Medical Sciences, Nonthaburi 11000

ABSTRACT The cooking processes can affect the increment or reduction of the substances, cannabinoids,
in cannabis leaves, causing foods to have different effects. This study aimed to investigate the alteration
of cannabinoids content; CBD, CBDA, A9-THC, A8-THC, and THCA in the cannabis leaves that were
cooked by boiling, stir-frying, and deep-frying. This study employed 2 strains of cannabis leaves; Tanao
Si Kan Dang and the ongoing-developed strain, which were developed by the medicinal plant research
institute. The cannabinoids content was compared between fresh leaves and cooked leaves, using HPLC.
The results indicated that boiling process resulted in an enhancement of CBD and A9-THC for 248.18%
and 760.79%, but the CBDA and THCA were reduced for 88.08 and 88.30. Additionally, these substances
were slightly found in the boiling water. For stir-fried, heat was found to increase the contents of CBD and
A9-THC for 110.12% and 260.31% and also reduce the CBDA and THCA for 94.11% and 56.62%. Lastly,
deep-fried process affected the reduction of the cannabinoids content compared to the fresh leaves, but
some substances were detected in the oil. The exposure assessment to A9—-THC from cannabis in food
based on the acute reference dose of 1 ng/kg from the EFSA showed that the consumption of one fresh
or cooked Tanao Si Kan Dang leaf contributed to Margin of Safety (MOS) during 0.05-0.22 (MOS < 1),
thus this A9—-THC exposure did not excess the safety guideline. However, consumption of the developed
strain leaf led to MOS 0.01-10.62, showing that the exposure to A9-THC exceeded the guideline or could
significantly cause the adverse effects to consumers health. Therefore, when consuming for cannabis in
food, both the amount of existing substances and cooking processes should be awared before taken for

safety concern.

Keywords: Cannabis leaves, Tanao Si Kan Dang, Cooking process, Cannabinoids
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