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Abstract

The purposes of this research are: to figure out the essence quantity for delta-9-tetrahydro-cannabinol
(THO), and cannabinol (CBD) and to examine the nutritional value, antioxidant activity, and microbiological
quality of cannabis leaf tea. Especially the part of leaf of Cannabis sativa to develop a prototype of cannabis
tea product. Cannabis leaf tea was analyzed to figure out the THC and CBD quantity, nutritional value, total
phenolic content, antioxidant activity, and microbiological quality. Data were analyzed by descriptive statistics
such as frequency, percentage, average, and standard deviation. The results showed that the prototype of
cannabis leaf tea product had the substances was 0.303¢/100¢ THC and 0.109¢/100¢ CBD. The moisture in the
dried leaf for tea product was 5.97 + 0.02 %w/w. Tea product’s nutrition consists of protein was 5.87 + 0.03 %w/w,
fat was 1.35 + 0.01 %w/w, carbohydrate was 12.62 + 0.03 %w/w, and ash was 2.66 + 0.01 %w/w. Total phenolic
content was 79.10 + 1.26 [lg GAE/ml sample. Cannabis leaf tea had antioxidant activity which showed DPPH
free radical inhibition was 131.45 + 3.56 plg TEAC/ml sample. Cannabis leaf tea had the quantitative of total
microbes, coliform bacteria, Escherichia coli, Staphylococcus aureus, fungi, and yeast within acceptable limits.
This study may be conveyed to community enterprises where Cannabis sativa growers and people who are
interested in developing cannabis leaf tea products whose quality is within legal specifications and safe for

consumers.
Keywords: Nutritional value, Antioxidant activity, Microbiological quality, Cannabis sativa leaf tea
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Sabouraud dextrose agar from Himedia (HiMedia
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Ay CFU/g va3diegne vn1sneaes 3 ade

mimqfumL‘%!IafiaiiﬂmmilﬁuﬁwStaphylococcus
aureus 1835 Spread plate method fnlLuasan
FBansgues FDA (2019) Dumiregraeludyyan
0.1 fiadans laluauewnsidsade Mannitol salt agar 14
whuAauimaen naglutuasihonns thlutimeie

7i 35 + 2 eswnwadva Wunan 48 Falus lelafives S.
aureus MASEUUEMSEENTD AxiidvEssdeusoudie
wudvnigu thumeaeunisasiueulsy Catalase lnanis
Weodeundsliidniu 3% Hydrogen peroxide fnfude
s. aureus axiimsaen ssufadntu Tusuleladiild
nauINLavAnaulu CFU/g vasinage vhnsveass 3 as

nsassvideya

1) YeyanmuAnialarunns Usunumsusznauiluedn
v quisiusyyadasy DPPH uazAmAMENLIAuNEs
senududesar Anade wavdnudeuuumasg

2) MmAnTEiUSInateduIitmun Tndvesu
wuAde £ coli Bad 31 way S. aureus finulualufean
pannaTinIgIu fuandunised (Table) 1

Table 1 Quality criteria of pathogenic microorganisms in foods

Pathogenic microorganisms in foods

Quality criteria

Total viable count*
Coliform bacteria**
E. coli**
Yeast**
Fungi**

S. aureus***

< 5x10" cfu/l g
<2.2 MPN/100 mL
Not detected

< 100 cfu/l g

< 100 cfu/l ¢

< 100 cfu/l g

Note:

* Announcement of the Herbal Products Committee on quality control methods and specifications

of herbal products and criteria, methods and conditions regarding certificates of herbal product analysis

results, B.E. 2021%”

** Notification of Ministry of Public Health (No. 356) B.E. 2556 (2013) Re: Beverages in Sealed Container

in dried form®’

*** Notification of Ministry of Public Health (No. 416) B.E. 2563 (2020) Issued by virtue of the Food Act
B.E. 2522 Re: Prescribing the quality or standard, principles, conditions and methods of analysis for

pathogenic microorganisms in foods”
NANITANY

eI lufigyn

NNNTEVIUMTAAUIYTIUAY 1009% Mutaluztin
TunsNAUI919NEITNIUANLNTIUNITOIMITLAZ N
NIENTNEAIGITOUAY a1 1.30, 4.30 uay 6 Falug wui
nseurfigamail 50 esrniwaliua uiu 6 Falug il
fimuty Yevay 5.97 + 0.02 Tagthwin Faduluay

Table 2 Percentage of Moisture of cannabis leaf tea

Gﬁaﬁmuﬂmm%ummizmmﬂszmaqmmimqm (atuil
356) W.A. 2556 (304 LATesuluNLEUTTI DA Blinuris
fismualitesninfosas 6 \Juwandunmsed (Table) 2
LaTANNTAINTIVNATIEAUINUES THC way CBD wumn
yluAgyw dUsunaans THC wihiv 0.303 n5ume100 N3y
wazduTunuans CBD Wiy 0.109 n3usinl100 Ny

Sample/Drying time

Moisture (% w/w)

1.30 hr.

4.30 hr. 6.00 hr.

cannabis leaf tea 8.83 + 1.27

6.87 £ 0.73 597 £ 0.02

Note: Data represent mean + SD. from 3 experiments.
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N33ATERANAIMNISIAYUINTG

INNENTIATIEIRNAINITNTUINTVRI LU YY)
Tleuigaumal 50 ssrnwaiBea U1 6 Tl wui il
faruduferay 597 + 002 Tnedwiin TUsfudesas

5.87 + 0.03 Ineuuidn lvdudesas 1.35+0.01 lnetwmin
slulawmsndonay 12.62 + 0.03 lneiudn waziensevay
2.66 + 0.01 Inetvin Wusuandunissi (Table) 3

Table 3 Percentage of Nutritional Value of cannabis leaf tea

Sample Moisture Protein

Lipid Carbohydrate Ash

cannabis leaf tea 5.97 + 0.02

587 £ 0.03

1.35 £ 0.01 12.62 + 0.03 2.66 + 0.01

Note: Data represent mean =+ SD. from 3 experiments, units as % w/w

AsAs1zIUSuaa1sUsenouluednnevuauas
ONSATUBULADETY
Y o
PMNEAILATITIUTINUETUSTNBUTILRANNIALAY
gissnueyyadasyvesytuinyw wud wluiywidiviinu
ansUseneuiluednviaun 79.10 + 0.60 lulasnsuauyad

YoInIAUNaANseTiadanTve B uarTlgviiueyaBasy
DPPH i1y 131.45 + 3.56 lulasnSuauyadvedivsaend
sofladansvesinegs usuansluniseil (Table) 4 way
AT (Fieure) 1A — 1B

Table 4 Total phenolic content, and antioxidant activity with DPPH assay of cannabis leaf tea

Total phenolic contents
(Mg GAE/ml sample)

Sample

Antioxidant activity of DPPH
(Mg TEAC/ml sample)

Cannabis leaf tea 79.10 + 0.60

131.45 £ 3.56

Note: Data represent mean + SD. from 3 experiments.
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Figure 1 Calibration curve (1A) Standard solution of Gallic acid and (1B) Standard solution of Trolox
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coli IﬂWUﬂWSUuLﬁa‘u L%a Staphylococcus aureus
wumsUwdeu 34.67  0.58 cfu/g Wosn liwumsuvudeu
wazdas nunsuwdou 0.33 + 058 cfu/g Huwnaust
mmgmv;m%a usauandlumsad (Table) 5

\Aufinsgnrvanssniguimun denndesfunisAnyives
Pacifici wamnuy? ldAnunUBinasans THC waw CBD Tuthan
ﬁm%WLLazﬁwﬁuﬁmﬂuw WU ’Luﬁwﬁuﬁ’@‘mﬁﬂ%mmms THC
waz CBD a;mﬂiﬁﬂfﬁﬂmﬁ’mmasmﬁﬁaﬁ’]ﬁigmﬂaﬁa WANAN
NNSANYI909 Thongchin wazameg® laAnwinaun
FsheserUsunaasuanLtusen (CBD, CBN way THC)
Tuansafalufyuniiatadeeniuea @38 reflux nseq
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Table 5 Microbiological quality of cannabis leaf tea

Total viable  Coliform Escherichia
. . Staphylococcus .
count bacteria coli Fungi Yeats
Sample ; aureus

(<5*10 (<2.2MPN/ (Not (<100 cfu/e) (<100cfu/g) (<100 cfu/g)

cfu/g) 100ml) detected) 3
Cannabis leaf Not Not
tea 233+ 1.16  detected Not detected  34.67 + 0.58 detected  0.33 + 0.58
Pass the
quality criteria Pass Pass Pass Pass Pass Pass

Note: Data represent mean + SD. from 3 experiments.

waviansanauissineuiinntuazatendunar Uiy
U3ms¢ae methanol 1huinsngiidieip3es UHPLC
wuI USueuans CBD, CBN way THC Tuansanmeniuea
vosludge daniiduievas 0.006, 0.009 wag 0.003
Taethwiin (nusie 100 n$w) FslunsAnwesilansarte
nlufgywnfiuunuans THC uas CBD gandinsanundy
onilosnanlumiddeadsiflddiognsnlufyn
ouuslUAiasgiviuina THC uag CBD fiviosufdn
nsildfuTeNInTgIu 1ISO/IEC 17025 §4l9358a7
Tasunnsi-wiadanivsuns TunslesginUsunnes
THC waz CBD audsnisiildlunstasievimusua
wanuuewn 4 vlin Tunguudndasidmsugulnausing
40 wila (TM-601-33)" warandayaaziiuldinluiyy
100% flUszanaans THC wae CBD fionaiiuusenia
nsgnTNETIINgY feulunmsaulufymeiauuan
Usnaludgmas suldgasifivsinaluiyyimngas
JUSan0uans THC wag CBD Ll senensens1eans1sae
HANSANYIAMAMNITEATUINTURI LUYYY WUT
wilufgiiautu Gevay 5.97) liiuunsgiudmn
iTUsiu Sovay 5.87 Wi lushu Seeas 1.35 Tnethmiin
aslulainsn Sovay 12.62 Tnsthmin wazién Sevax 2.66
Taghmdn fUsinaansdszneviiuednianun wihiu
79.10+0.60 pg GAE/ml sample LLazqméﬁmawﬁda@aiz
DPPH winfiu 131.45 + 3.56 g TEAC/ml sample @onnaes

@2 yiunansana

AUNAN13ANYIY09 Ahmed UazAy
Fethweslufyn fusunauaisuseneu fuednimun
Wiy 29.98 + 0.56 fadnsuauyadvensaunadnsiansy
vosioe uawdudtoyyadasy DPPH I#¥eray 34.2+ 1.10
wazn13An®1ed Niyomdecha & Niyomdecha®™ wuan
asaftadethwedludyidudouuadass DPPH I¥3enay
22.46+001 namsAinwmUslunssuSieysadasy

DPPH wasansaninseuadluigyei 2109 2 nsAinwdaanu

Tndifssiu wivsinaasuszneufluedniavune1aes
WANARAINNISANYITEY Ahmed uazaniz™ Ssoraifiosnnn
F5nnsluadnansanluige tnensfnviadaidlide
38mswienasatnsetianuilutye fedsnise
Fuhan Tnethalufyonfiesedls B 1.5 nfuseves
Tuuluiiten 200 faddns wiu 5 wift daduidnsd
d1UNUAMENTIUNITOMITUALET NTENTNEAITITUAY

g™

usilumsfinwves Ahmed wazany® Tgludeen
utha 100 n¥uutluth 400 faddns uan 72 #alus udath
wnspmeivharmeteenldmsatianeIu usisnsnw
Tundeiilalldszimeiosnuarldusunasyyuiaie
1.5 nsu vilnladsunaansdrdgiseninisnisannues
Ahmed waganie™

IINNTATIVIATIZAAUNNAIUIAUNTIVDINGNFY
wuuwlufyen wuih USinaqaunidsieun We Coliform
bacteria L%a Escherichia coli L%Ia Staphylococcus aureus
Wom uaziiad sunasiinasgiugnide Wulumaszne
AMgNITUNIIHARSaaLulng 1 w.A. 2564 Usenie
NITNTWEBI1IUGY (aUufl 356) .A. 2556 304 LAFDIF
Tunvurusseilaain wiaus uazUsenianszndg
GBI (20Ul 416) WA, 2563 B AVUARMAINYTD
1nsg1u vdninaeideuly uagdinslunisnsaiasei
yoseWnIPuRAunIETviliAalsn nanisAnwiuandls
Lﬁuﬂw%umaumilﬁﬂuﬁaym 3oy Ui SeesIa
Tunsevlufyy wardimswmisnhvdmsulnged
Tnsnswslutiudon annsamuauamnIdIugaunis
vlrlaifinsuudeudogdunisienahlmansunmedu
Austnauluiiyunla

Tnasudoyatildanmanuaded wut nszuiunis
WanwandusguLuuludge taun asAadeniua
nmsénslunn gamgiinagszeznarililunseuluyilyius

Wunszuaumsiounzay YSunandeqdunsdniunae
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UINTFIU WAZNTEUIUNITAINENITIAIAUAMITNTUINTT
voslurn uazedadgnsdueuyadassanunandudy
auyadase DPPH I waglddoyausunaens THC wag CBD
vowdnsnsidusuuyluda Jsnszurunsiiléannnis
Anwlundsifagildeneslinguiamiagursuinuns
Buvditinthu thudles suavuesiie S1inevind Smiaiae
wazUszrwuiiavla ewamndasasivantufyivi
AAVIlAYTUNTS QYisFnuevyadasE ANAETLYT Ve
FuNRIgIUkaEIUSINME1s THC wae CBD laifu
fingruneimun uagifiunisfnuiAeatunisiiase
V3110083 THC wae CBD vadluffgyuiifiulugnanansns q
iierdudeyaliiurusilumsiaunmanlufysely
fodinvesuide iesanmsifeilidunmsiduionaun
nanAuvignludyed é’qﬁumﬂﬁ%zﬂawamiﬁﬂm
anuduiivresnludgy azvilindnsuriideyaniny
Uneasduiinusylevideguilnm

nnAnssuUszne
am"?ﬁ‘]’a515%‘1/114@@141414msﬁwﬁﬁmﬁiuaﬁLa’?uLLag
atuayunTIILUAaTLINNTINNTILANEUINNUNNTIY
WA Usedntaudseann 2564 wavveveunmud1inguy
ansnsauguiaviniae Tsmeunadaiedugunmsuathudles
wazdamAsguvunensdun3sidlntiu dhudes dua
wuadie sunevind Sminiae ﬁiﬁmmaymmmﬂuﬁmm
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