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unin

#nfw (cannabis) AAaIngreraniin
Cannabis sativa L. agﬂuwﬁ Cannabaceae
ﬂaﬁ;ﬁuwmasmﬁqﬁqﬁ’ﬂﬂw%aLauﬁuazﬁiym
fiduriiieagluniveiBenas waslduwsnszangly
ihlan® Wluieduaniiangdies 1 1 Sdudsaseizen
gadszane 1-6 was Wasnzesanduainsnasnaan
taldUsleminniduls Snen 2 wiie fe slefidesn
waguazinaisagluduidadny (monoecious)
WaBHAADNIWARUALIWALNBULENAUDEULADLA
(dioecious) fnwaamelu 2-3 davivasaanaan
eludalionmsazanimnuihuazlusiudauiu
Toofhsududusenau 20-349% Slulasuziie
Taidae (unsaturated fatty acids) g4 WENYAFTN
ssfifianeazmme (3und cannabinoids ssdAay
Fwuann laud delta-9-tetrahydrocannabinol
(A9-THC w38 THC) %«ﬂummanqw%a%muaz
ﬂszmwﬁéwﬁm waz cannabidiol (CBD) wluans
eiﬁé’mﬁﬂﬁﬁwfjuwilﬂu non-psychoactive &13
°luﬂ§ju cannabinoids terpenes LWaz volatile
compounds 5146‘] Qﬂﬁnaaﬂiﬂﬂ grandular
trichomes TugUmawmiien 3anh 5By Hiiun
ﬁqmiuﬁamané’uﬁﬂ(z’” SO NUUNNYBIN YT
NnanwuemslFUsslaminasanuazasdlsznay
asday laun mseuanUiana THC o
fimvue Wy Ussmasnsgawsmmmualdi THC
Turaulaidu 0.3% wwinuie® Sgoaiisy
pdLAsLaY UseinAaadlaside muualiiy 1%
Tninuie® wudefudsandlneimuaseau
THC aalsitiu 1.0% vwminusie eudszna
ANENITIMIMUANENENGA Inehaamsmuue
anvmuzigee® dggnldiluiisianiouwas
waUselemimanisunng drudazaduivaiil
AMNRET IR UTUUSTINHENUSEINILaz e
asdannNywdinagenwy Jagtiuannn 30
UsznahlanUgndamaiiufimasugiahudadu
Usemalne iimsihdiuee q aeenamanldusslami
aeaNNINg INTIMsIhFsanam I luen wu

Nsasasyingengasmsuwngd
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g15n w011 5UatduYsEEN 81N5HUALNSIVBY
ndwtila amsuaulindudads Hudu® n
AsANMIMIAETN WuIN synthetic THC
wazasanansnyy (high THC, high cannabidiol
w38 THC uaz CBD lusasidiu 1:1) dw1so
AAAINTUETIBINIGLIAZBIEUIE multiple
sclerosis wazpthe spinal cord injury wananil
Q’QﬁmLﬁummmm‘mwaqr;j'ﬂm"lumstﬁu MU
msmuquné’wmifawmmmwwﬂamaz’lﬁ'ﬁﬁu o
#asanlglunssaweimsiaUnizesszuu
Uszam wu mmsthadulszannvsalsaninetiies
AUszuUUsean wu Parkinson’s disease oo™
N1598NON5UBIEITNGN cannabinoids Wyl
pDNNEHIUGITURT WL (3890 cannabinoid
receptor laun cannabinoid receptor 1 Wag 2
(CB1 uaz CB2) Feazwumsudasaanlaanill
Tugadanss wadUszamuazigadninelfu
sruuniANAu"” 8190§N cannabinoids Hadu
LABI789fUNTZUIUNITAANITENLAUYDILYAE
vgiiald WuInMsNIEEUMSINIUENY receptor
AINAABNITUIUNITNAIENS cytokine MNLBAE
wazilafimssniaurasmadaziinsuaneaanyas
CB2 receptor AunBunvURUsHuasIRy
nszuIumMsandu’®  A91899UNWY cannabinoid
receptors UULEAaNINUY WAE anandamide
%ﬂtﬂu endocannabinoids sauﬁgq phytocannabi-
noids lewd THC, CBD, cannabinol (CBN) uwagz
cannabigerol (CBG) aINsaguiAsULIEIREe
Un®ua4 epidermal keratinocyte 169 1pan1ide
AIUEANADNYAN cannabinoid receptors dAIN
dunusnunsontaunazmsiiatduigadnzise
deldSudanszdu iy madueaduuagifiunamn
lWiAamsnasas TNF-0 waz NF-KB el
(AANSEUIUMSSNEY WazmstAa tumor™ uanandl
WU’J"]‘VI% THC waz CBD ﬁqwﬁf neuroprotection
Taedunazae 6-hydroxydopamine #¥nlwife
neurodegeneration ‘lupjﬂ'sa‘[sﬂwﬁﬁué’u A e

Qmﬂuﬁa antioxidative (8¢ anti-inflammatory
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activity 8181950900158579 tumor necrosis
factor (TNF-Q), interleukin-1, nitric oxide 8%
biological active molecules ﬁﬁﬂﬁlue] 169 Tag
aw1za1s CBD Fufluarsilaifigndiandae
(non-psychotropic effect) wWuilgns anti-
inflammatory g4 #useannsasy TNF-q,
nitric oxide, reactive oxygen intermediates
(ROI), Con-A waz arthritis murine collagen-
induced arthritis (CIA) ludainaans Fea1aay
Warutdue15n¥) rheumatoid arthritis
alnaild"” anmsEnminmsnsziudyameiy
cannabinoid receptor #ia CB1 Tuizag
keratinocyte WU’hﬂ’l?ﬂ‘jﬂﬂ’JUQNﬂ’lﬁﬂg\‘lﬂ’l‘i
cytokine mﬂL%aﬁﬁa‘"nLaml,a:aﬂmm'u;uu,iwaq
mssnaule®® wWaiamssnisuuas kerotinocyte
2z ¥a319815 cytokine Avhldtiamssniauiu
leun TNF-q, IL-1p udz interleukin 6 (IL-6)
Feasmliidanensamweaimieusnadens
LU atopic dermatitis, allergic dermatitis waz
psoriasis™® uananiigeiinsdnmgnisuie
JaFwupniunoNszne® §13 cannabidiolic
acid (CBDA) uaz CBD #ugnlanniauivie
Fure® Mnmsdnniiusn wuhasataan
TunymedNs0anMsDNLEUVBLAE synoviocyte
iagnnszduliiiiansdniaudie interleukin
1-beta (IL-1B) la®* gHvefienuaulagisana
nlufyze issnnansoanainssnauly
fimiiedy dermis Fufigaiiiasiunissniguain
fveiany epidermis Taginweiasy dermis fiwad
fibroblast 1fussdilsznaunazaginiuilaiia
(g (connective tissue) FUAGN ) diowad
fibroblast la35u proinflammatory cytokine
snszgulviiamssniaueead naneiiu fibrosis
waztiamsvenamsant@uuenine tiansaans
connective tissue UShailnatAgsuazm lAiinwens
amwaasimiarulugulge?
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AnwasdUsznaumaailuasanalunyzenug
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RPF1, RPF2, RPF3 waz RPF4 %ﬂtfﬂuﬁ’uéﬂgn
dmsuldusslominnidule drulufimiaiaihn
afauazdnmasdlsznaumaaiiluasana samma
wenFI5aNAaanll non-cannabinoids fraction
az cannabinoids fraction INQILAE
WugUan ntunagaugnimandsine wh
qméﬁ'ﬂuaqgaﬁais qNBEIUBNLEY gNEeIULUATISE
wazgnamudes lussiuvasaneans (in vitro)
wiadnmeaniululdlumslavsslamiannluiamse
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main stem) %38 l8AY 30 WUALNAT VDIOUAL
Tugreannan mmfuﬁﬂéhathmamt,ﬁ'ﬂuﬁau
é"auﬁqmwgﬁ 40°C W 48 lus Iidennduy
TaiiAu 109% valviasiBaauazusanu sieve 210 32
mesh latsznaiaenn 500 pm iulumauiadn

ol 2-8°C

d13LAH LHAaZEITNINIFIU

d1ININIFIU

delta-9-tetrahydrocannabinol (THC)
1 mg/mL purity 98.676+0.028%, cannabidiol
(CBD) 1 mg/mL purity 99.950+£0.050% Lag
cannabinol (CBN) 1 mg/mL purity 99.652+0.005%
(Lipomed, &a@as5uaua), 2,2,2, triphenyl-
acetophenone waz dexamethasone (Aldrich,
an3gaw3m) antibiotic discs d§115331; chloram-
phenicol 30 pg/disc wae tetracycline 30 pg/disc
(BD-BBL, a%358L43M), gentamicin 10 pg/disc
(Oxoid, ¥ NBIUIANS), amphoterixin B solution

250 pg/mL waz clotrimazole (Sigma, a¥3gaLN3M)

[

dstadanTunsienzdmusanassdan
ttazﬂmaauqn§ﬁ1uagga§ass

methanol, hexane, dichloromethane
(Merck, §¥WuUsas19055Le090il), 2,2 -azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) (Fluka, dnWusaisismsglaasuil),
potassium persulfate (Sigma-Aldrich, n’jﬂu),
1,1-diphenyl-2-picrylhydrazyl (DPPH)
(Aldrich, &@%33a143n1),2,4,6-Tris (2-pyridyl)
-s-triazine (TPTZ)(Fluka, dainasuaua),
iron (IIT) chloride heptahydrate (FeCl,.6H,0)
(Sigma-Aldrich, &s1sasguszansuin), glacial
acetic acid, sodium acetate-3-hydrate
(C,HNaO,.3H,0) (Merck, anWusas150433
ta3nil) was trolox (C, H, 0, (Aldrich,

FINTDIUAUA)

. NIasnsInenamaasasuwng
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fstadidmiunmImagaugns musnLEy
phosphate buffer solution (PBS),
dulbecco’s modified eagle medium (DMEM),
fetal craft serum (FCS), methylthiazol
tetrazolium (MTT), dimethyl sulfoxide (DMSO),
lipopolysaccharide (LPS) (Gibco, aw%”gam%m),
Griess’s reagent (Merck, awﬁ’uﬁ“mmim%’g
w@wasuil), lysis buffer (RA1, RA2 wazRA3),
MDB buffer, DNAse, diethylpyrocarbonate
(DEPC) nuclease free water, oligo(dT)
18 primer, ribonuclease inhibitor,
deoxynucleotides triphospates (dNTPs),
revertAid H minus M-MuLV reverse
transcriptase, iodonitrotetrazolium chloride
(GE Medical Systems, Useindlng), SensiFAST™
¢DNA synthesis kit a8z SensiFAST™ SYBR®

Lo-ROX (Bioline, &alu$)

asAdivazamsiasadadniunmagaugns
fusuaiiGeuazdan

dimethyl sulfoxide (DMSO) (Gibco,
a%33aLu3n1), meuller hinton agar (MHA),
meuller hinton broth (MHB), potato dextrose
agar (PDA), potato dextrose broth (PDB),
sabouraud dextrose agar (SDA), sabouraud
dextrose broth (SDB) uwag reinforced clostridial
medium (RCM) (Difco, a%3§aLu3n1) was

mcfarland standard set (Himedia, 8utig)

asnasgrudmsummasaugnamuuailGe
wazidan

WUATIEELNTNUIN I 5 eiug Usenau
¢he wuaiiSeilderme laun Bacillus subtilis
DMST 15896, Enterococcus faecalis DMST 2860,
Staphylococcus aureus DMST 8013, Staphy-
lococcus epidermidis DMST 5868 uazlluaiiise
#laildarne leun Clostridium sporogenes
DMST 15282 WuANEeUNINAY MUY 5 neawug

laun Enterobacter aerogenes DMST 8841,
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Escherichia coli DMST 15537, Pseudomonas
aeruginosa DMST 15501, Salmonella
typhimurium DMST 562 waz Salmonella abony
DMST 21863 fiadiuazs) lown Candida albicans
DMST 5815 oz Aspergillus niger DMST 15538
lasunsaiuayuangudiuinuazsIusIw
ANENUZIUNTENNNMSUNNE donIeAnendmans

NHITUFY NIAINENATASMTUNNE

“91 o 4 &)W L
L%aﬁtwwztammmum‘mmaaquﬁmuamau
dermal fibroblast cell line (Detroit-551)
o2 macrophage cell line (Raw 264.7) (ATCC,

ansgaLNam)

Lﬂ’éaqﬁauazqﬂﬂszﬁ

w3ssudalasinlansv ffldunsaiaas
2 %ila A9 mass spectrometry (MS) waz flame
ionization (FID) (3u 7890A series GC equipped
with 7693 autosampler and 5975C single
Quadrupole MS, Agilent, a%3gaLnan), P304
flash chromatograph ('éu Pure C-810, Buchi,
a’im‘ﬁaﬁfuauﬁ), Lﬂ%aﬁ spectrophotometer
(31 8453 UV-Vis, Agilent, 8%35a1u3m), silica gel
column (3u Flashpure, Buchi, fiaasuaud),
Lﬂ% N real-time reverse transcription-polymerase
chain reaction (RT-PCR) ('g'u 7500 Fast, Applied
Biosystem (ABI), a#3gainam), gaaunsalamsu
dfaasuuuanLilas (Soxhlet’s apparatus)
(NK laboratory, Tne), CECRELTS LIRE
(rotary evaporator) (';:u R-100, Buchi,
VTR UBUG ), Lﬂ%qﬂumf‘a‘mmwm%aqq
(centrifuge) (‘éu Sorvell ST8, Thermo scientific
Inc., avigaLnini), @'ﬂm%ya (incubator)
(3% CCL-240B-8, Esco, &3alU3), \A389 Thermal
cycler (3u S1000, Bio-rad, an3ganim) uas
LP3De9FeaNNazIBEn 0.1 Haansu (34 Secura

224-1, Sartorius, SWWUSESITASFLEDTN)

NMILHITNEVITNG
Fawadadelufyrauiaudaswugiugn
(RPF1, RPF2, RPF3 waz RPF4) 300 n3w
NANIDENMNMUDALALIT solvent extraction
wuusaiias 14 Soxhlet’s apparatus laans
crude extract 1E13FRANTLHBURIAILATD
rotary evaporator wazHamUSN SR aVENY
(crude extract) swnaniludosavihwindatwin
(w/w) nntuldia3es flash chromatograph
wen fraction MNIFAAVENUBIAHING 4 WugUgn
panilu cannabinoids fraction 4a non-canna-
binoids fraction ¢ silica gel column 2@ 40 g
ToanzaaasaranananIznin hexane nU diethyl
ether 80518 9:1 9M5IMS5I¥A 20 mL/min wag
Lﬁumiﬁﬁms@ﬂﬂﬁuumﬁmmﬂnﬂ?{u 209 (BT 280
nm 881U cannabinoids fraction d3u fraction
fimdasrusniy non-cannabinoids fraction
Nntuhusas fraction lUszmeuiasie rotary

evaporator

mMyenzimUsinaasaag®
WW3BNEITazaI8aIININIgIY THC, CBD
waz CBN luwmues Tilenudndugamnernu
0.1974, 0.1999 L8z 0.1993 mg/mL (stock standard
solution) MALY ueneIBNE AU THC,
CBD uar CBN ldflenududusdiaips 3 szau
1224 0.01-0.2 mg/mL tlaa NN WasNasTY
wenUiassazarennnsgiu THC, CBD waz CBN
waazANNNdUaelY vial uAd® 2110 2 mL
mm‘futaumsa:mﬂ internal standard 2,2,2,
triphenylacetophenone AMNANIY 0.2 mg/mL
Twamues Mmedasaiu 1:1
w3snasazaradia Taedsludyreui
UMaLdEn 1 N3N (79 25 Haansu SmSuasana)
afamsmmusa Usinas 25 mL wehuy 1 5l
NS09ULAUIFITAEAIBNILTDINAIBFITaLAE
internal standard 2,2,2, triphenylacetophenone

ANNNYIY 0.2 mg/mL MEBATIFEIU 111
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Ienzvdnsaaylesiessazmaaiaiuna:
MNILANBNATTIUDENIE 1 PL (Igiadns GC-FID
Togld DB-1 capillary column, 30 m, 0.25 mm ID,
film thickness 0.25 um lagfanmszauaiasil
Gl gampidiudams: 260 °C, gampiidiuasa
Joms: 280°C, aumgiidugauaadul: gail 230°C
w7 Wi weziiwgomiilil 260°C daedan
10°C/min wagaadl 260°C WU 2 i MntuAIM
SN silu %w/w as is 289 THC, CBD sz
CBN lagld peak ratio (8@ 51d1152WIN peak area
YNENTEAWNU internal standard) 2evasa1Aey

Tudaes aunu peak ratio TuasunasgIu

MsAnwananeainaei (chemical finger-
print)®**”
3ENEITaTA AL LABFNA LUNYBILAT
UAALLdE® 500 mg MELEnEUUSNIAS 10 mL
weh 1 7l 11U centrifuge HianuEisau
4,000 rpm Wunan 5 i Aeasecaaflaee 1
uL hgiades GC-MS Tagldnasui DB-5MS
(5% phenylmethylpolysiloxane, 30 m, 0.25 mm ID,
0.25 pm film thickness) lasfiannziadasiie
équ? carrier gas:. helium (99.999%), flow rate:
1.2 mL/min, split ratio: 1:100, qmwgﬁé’maﬂm‘i:

! £4 [ 4

230 °C, gavpiidiugdaunadind: 3uil 60°C uas
iingamilufl 240°C @880 9 3°C/min uas
ol 240°C W 5 Wi, gaungdl MS source: 300°C,
qm‘w{]ﬁ single quad: 150 C, Qmwgﬁ transfer
line: 280 'C, mass range: 50-500 m/z ratio
at rate of 0.5 seconds per scan, §IUANTINIG:
mass-selective detector with electron impact
ionization Uszu1anan8 enhanced chemstation
software ﬁl’]ﬂﬂ?ul,ﬂ%ﬂmﬁﬂu retention time taz
mass spectra 2p4u6Aaza4AUsEnauNaLAL LY
gatn 1WSsufisunu MS databases 289 NIST

library version 2.0, 2011

Nsasasyingengasmsuwngd
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ﬂwsnﬂaaqu§ﬁ1uag§a§asz

manadaugndmuayyadaszldisnaseud
uaneeiy 3 58 e ldEusugnd Usznaude 33
ABTS free radical scavenging assay”® DPPH
free radical scavenging assay®” waz Ferric
reducing antioxidant power (FRAP) assay®®
TagASMSIASENENTALMITIBSUNATDU NSTUIUNMS
NATOU WasMIIUKD BNBINMATaRimaszyl]
Aaunih Waasgns antioxidant AneEay 13 3 53
wW3sueunu standard curve lTuganuidnzu
2-12 g Trolox uazuaaailua Trolox equivalent
antioxidant capacity (TEAC) luning mg/g ue9
§138N0

mMInedaugnaIuUaiiGouasEa @

Agar diffusion method: Kirby-Bauer
method

ASLOBNAIBENN: dxan8 crude extract,
cannabinoids fraction 8¢ non-cannabinoids
fraction #asnayIuGazwugUgn aae DMSO lvila
ANULNTYU 100 mg/mL

mMste3eNEauas inoculum: §W3U aero-
bic bacteria IWghadaan MHA slant 4°C as
MHA fresh agar plate Unfl 32.5+2.5°C 11U 24
#laa naunagey detde 1 loop asly MHB Un
7l 32.542.5°C Wy 24 Il USuemagudie 0.5
McFarland standard 2:léi#@auszanm 1.5x10°
cfu/mL & %35U anaerobic bacteria Iﬁ'd’lﬁll,%ya
990 RCM 4°C &9 MHA fresh agar plate Unf}
32.5+2.5°C w24 i las luanzldamea
(anaerobic condition) nauNagaU ‘il’lﬂﬁ?uil"lil
@8 1 loop aslu RCM unil 32.542.5°C
24 ilue Tugamelioime USuanuduéae o.5
McFarland standard a:léi#aussanm 1.5x10°
cfu/mL dwmiudeiadlitedonn SDA slant
4°C & SDA fresh agar plate Ui 32.542.5 C
w24 $lue dauneday me@e 1 loop avly
SDB 1l 32.5+2.5°C 1y 24 #las USuanagu
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@28 0.5 McFarland standard Qzlﬁt%aﬂﬁzuﬂm
1.4x10° cfu/mL dudaslvaedaan PDA
slant 4°C 84 PDA fresh agar plate Uil 25+2.5°C
W 7 Su deunadau meds 1 loop aslu PDB
Undl 2542.5°C wu 7 31 nsaslildasuziuaas
slasidan (spore suspension) U%Uﬂﬂ&l?ju
%8 0.5 McFarland standard azldi#auszanmn
(0.6-5)x10° cfu/mL

Astesan dises: U1 disc YUIALFURIU
f‘luﬁﬂaﬂﬁ 6 mm (Whatman® filter paper No.1)
funennia Tasauil 160°C w3 disc d5az
anldansana 100 mg/mL USinar 20 uL el
solvent szwmautu 1 #1lus luguasaiie
(m%auﬁaﬂ%’nﬂﬂ%\z) MILA38N negative control:
90 DMSO 20 uL 1d disc Unannida ivliszime
M3LA38N positive control: antibiotic discs loun
chloramphenicol 30 pg/disc, tetracycline 30 ug/
disc, gentamicin 10 pug/disc, amphoterixin B 100
ug/disc waz clotrimazole 100 pg/disc

mneaau: twm MHA (éhwsuuuaiiise), SDA
(GwSuilad) uar PDA (wSuie) a plate 15
mL 581914 1% inoculum 0.5 mL spread s\ plate
fuda 3 sz (Uszanaw 60°) Tagld sterile cotton
7N paper disc fiil test extracts (20 uL/disc),
negative control tLaz antibiotic discs (Hu positive
control UUNI agar plate TagseaLynaynnuae
sterile forcep (WAUUSENIL 15 mm) Unie
wueiiGefisalagldanmeuazdaiadi 32.542.5°C
W 24 1la (msunueiiGefinsaleslidldome
UNT 32.542.5°C wu 24 $las Tugnnzldanme)
duEeTUNd 2542.5°C Wy 7 U sumalaw’e
idurUEUENaI9DY zone of inhibition Wiy

mm laanagau 3 7 waztiunnuatiy mean + SD

MINAFaUKIA) Minimum inhibition
concentration (MIC)

nsnadauLilansiusiianis fraction
apansafafifignacuseuuaiiGouazidon 53

microbroth dilution l@81nasanavisa fraction

29Fsana ez ly 50% DMSO waztiaa i
FANUYNTY 100-0.05 mg/mL M8 tryptic soy
broth (TSB) lu 96-well microplates mﬂﬁ?mau
Hafensananse fraction wassnsanaignituda
Heriy feuiuraedea 1x10° cfu/mL 10U
50 uL Uil 37°C wu 24 Hlue Funaanugu
(turbidity) Te#& Minimum inhibition concentration
(MIC) A anududuiiiesiigaillidu Tasudas
ANNENTUMSNATaY 3

NINAFaUKIAT Minimum bactericidal
concentration (MBC) ttaz Minimal fungicidal
concentration (MFC)

managauma MIC Lifiaanazy 21435
MBC %38 MFC lagld broth dilution 20 pL a0
well ‘ﬁlmﬁmmwmju A spread UU tryptic soy agar
(TSA) 1hlUad 37°C wu 24 1l Tagar MBC
%38 MFC A8 anuudurasasanavae fraction
°zlmmsaﬁ'mﬁﬁaﬂﬁqﬂﬁmmsaﬂhl,%yalei" 99.9% lag
UAE AN T MSNAFaY 3
MInedaUgNaAGIUS nLEYC

MSINSR BT S

msAniilE Detroit-511 cell line fitanaly
complete DMEM (flu model lagvnmsutazas
Tileansdugy 50,000 cell/mL ldlumsdnen
anuilufiveesarsaalsad waznsnagaugns
frumssnau 19 Raw 264.7 cell line #itans
11 complete DMEM (i1 model Tumsnagaugns
MUMTDNEU LABUUNLYES LNANININIY 25,000
cell/mL

MInasaumINluiivaaIseattas
Detroit-551 n28tnAiia Methylthiazol
tetrazolium (MTT) assay

w3snEsarae MTT ANungy 5 mg/mL
lushsazans PBS fiunaannis Tesdauhl1dou
2391¥ dilute 1:10 M8 complete DMEM (working

MTT) MMSEITNANNINTULBTE Detroit-551
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T¥nde 50,000 cells/mL lagld complete media
L@ cell suspension U310 100 pL (Hzadnuiu
Uszana 5,000 1@ad) adlu 96-well plate waaz
mgmﬁymmu 24 %11 slugi”l,wwxl,?i”mﬁ 5% CO, uaz
anvigil 37°C ilansunanhmsiasuamnsides
L%ﬁéLﬂuﬂﬁWﬁiLgﬂQ (incomplete media) ﬁ'wau
fhathsansanananudatue 9 laud anususy
0, 1, 5, 10, 50, 100, 500 Wd% 1,000 pg/mL
U3u1es 100 pL MAsasedauy 24 g
Tugimizides 1nduidn 20 uL 289 working
MTT aslu 96-well plate fhamaiialsannide
i plate Uaiig 37°C wu 4 Hilus gaasazas
aanNuguagNsziass el insznunseiiian
15aa @na1sazans DMSO 100 uL daviaw il
gaumgivias Wuna 10 il wehuazimsiamns
QONAUUATIANNENIAAY 540 nm wasMIAAEan
anudiurasasadafiminzaniigadmiulaly

= <L o Y & '
ﬂjiﬂﬂﬂjq‘ﬂﬁmjuﬂqiaﬂLauiuﬂumaumalﬂ

MsNAFaUgNAGIUSNLEY

nsnadaugnavaasatanaasmsluas
Raw 264.7

MMSEINANNTNTULBY Raw 264.7 Tu
cell suspension lAinaaUszana 25,000 cells/mL
Toald incomplete media L@u cell suspension
Y3105 2 mL asluudasnqy @eaflunm 24 il
Tugiwzdesi 59 CO, uazgamgi 37°C Mntuden
§159aN8YBIENTNABINISILNAFIY AN NI
10 ug/mL Tu incomplete DMEM Laua’l’i‘ﬁ
dasmanadaugnsadluudazigu Tagldansazas
LPS (Lﬁaaﬁaaqamagminszﬁ'umsé’mau)
ANNENTY 1 pg/ml MNTNAFEUgNEYLES
figulaSouilsuduars dexamethasone
AN aTy 107 M looldimadh treat 698
incomplete media tievagdeandudInIuaN
1 6-well plate GananungiwIzides 37°C
U 24 1l ilpASUNTIMAFEU Wen supernatant
panlUitAs1emUSua nitric oxide #2875
Griess’s method &4 cell azinlUiaaw

Nsasasyingengasmsuwngd
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total RNA é%SumMsies1ey gene expression
Turunsuanld loewwas Raw 264.7 2emsane
Msuaeanasdu iINOS, COX2 was IL1B

mMInedaugnavasIanafaaInluas
Detroit-551

FUABUMINATOU 19ad Raw 264.7 Aouna
Wudfiuthady udinsiaeawasd Detroit-551
muaiu lagmmsidaananundupes Detroit-
551 b cell suspension lT¥inaaUszanm 25,000
cells/ml L@y cell suspension Y3105 2 mL
avlundazugu @eanu 24 Flus Tugiwzides
il 5% CO, uazgmungil 37 °C 11 plate e
Raw 264.7 flfinansazars LPS anuidudy
1 pg/mL avluvgunguanaeedn1znIsantay
LW’lsﬂuﬁluﬂ‘iUL’Ja’IQﬂﬁ’Ju supernatant Lﬁ'a
i lldly plate iase Detroit-551 do losuus
Hungumuauuasnguansaamsmaaniuiifing
treat LPS (o1 l3daunih arntduring treat
A198rANEYBIEITNABINTILNATOU ANNTNTY
10 pg/mL aﬂlﬂsluLLGiasﬂEjN uazld dexamethasone
anadudu 107 M Wuaseuanuin i e-well
plate é’qnéw'sﬂﬂuﬁmgnﬁymﬁqmwgﬁ 37°C wu
24 F1l laAsuUnMMATEY 79 cell suspension
manualuudaswauaan afa total RNA dwu
MIIATILH gene expression 1aaLEas Detroit-551
NMIANINIUTANDDNUDNEY MMP3 Waz
COL2A1

115057990 US3 ™ nitric oxide (NO)
m1835 Griess’s method

¥ supernatant 31ANISINNELALILAET
H2IM5ATINIAUSINY nitric oxide a9l 96-well
plate U%um'sviquas 100 pL toy Griess’s reagent
viauaz 100 uLas L3 syU§Asendu 5 1nfish plate
danamluiammaganduuasiinnuenadu 540 nm
Toeiasu3euiieuiu standard curve fildanms
19§50 931U sodium nitrite (NaNO,) #1ANN
Wudu 0-100 nM
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M3te3aN total RNA 210 cell culture

1iiaA5ULI811 culture plate 8anaIn
incubator @9 media aaﬂmmwiawqﬂﬁ'wm mms
sNadale PBS USuas 1 mL iy RA 1 buffer
uaazrguU3nns 350 puL wanlvthnuauasazany
Alafienuvile (waginioms lysis uaq) QAN IaZNE
a9ly column 28974 RNA spin mini filter unit
tufienudy 13,000xg wu 1 i iamIaLey
WASIAANNMIUANIZAT 90 filtrate HANTU 709
ethanol U31a35 350 L ldaslu RNA spin mini
column 1Jufl 8,000xg 1Y 30 317 §19 column
g8 MDB buffer U311a35 350 pL ud 11,000xg
WU 1179 enasazars DNAse 95 pL (139NN
stock 1:10) asluudas column M9l3nu 10 Wil
8 column ¢a RA2 buffer Usuas 200 uL
Jufl 11,000xg 111 1 117 §19 column @78 RAS
buffer U331%5 600 uL ud 11,000Xg WU 1 W
§19%1678 RA3 buffer U3uas 250 uL iluidl
11,000xg WM 2 w1, Tuukef 11,000xg
10U 1 ¥ i DEPC-treated H,0 U331615 40 plL
ael1t column 11Ut 11,000xg 1w 1 17 Ieifiu RNA
Tihlfuiigamgil —80°C Aowhluduaney

complementary DNA

AM5TUATIEH complementary cDNA
a0 total RNA

MM3§9As1zd cDNA 990 RNA figfa
Idnndunsudsdulosldgaaio SensiFAST™
cDNA synthesis kit funaumsduazieei
ihansilFlumsduansiinuglnhuie wanans
@4 1 aslu PCR tube 63il total RNA: Taglsiii
U3xuauwae RNA 1 pg, 5x TransAmp Buffer 4 uL,
reverse transcriptase 1 pL uazUsudsanesli
AU 20 pL 98 nuclease-free water MM suanli
BhiuE micropipette NMsANTINILYIBT cDNA

MeLA3849 Thermal cycler @4LUSHATNAMSINOIUVDS

LASeadail primer annealing 1 25°C 14 10 17
reverse transcription % 42 °C WU 15 Wil uaz
inactivation 7 85°C 1 5 Wi MUy
(w%aﬁqmwgﬁ 4°C) wansaminlaaansoinluly
HNSUMIIANLIE real-time PCR lusasndiu
1/5 16 wimhluifvlugusfigamnsi —20°C il

senltAezviaali

mManadaudSaanisuansaanasdunis
mAlA quantitative real-time PCR

t@388 PCR mastermix ﬁ”m?qfﬂ Sensi-
FAST™ SYBR® Lo-ROX loa#lu mastermix
20 uL Usznauee 2x SensiFAST™ SYBR®
Lo-ROX 10 uL, Forward L8z reverse primer
yasiiuiaasmsanwn (leun iNOS, COXz, IL1B,
MMP3 uwaz COL2A1) luanuingu 10 pM aghaas
0.8 uL,, cDNA template waz nuclease-free water
TudSinasimanzaun Ty PCR mastermix (o3gy
Tu PCR plate ¢lagase 1 PCR plate ldlundaa
real-time PCR vhanuzuaaulugiiamsldau
‘umm%aq (?igwhmsvfwm Thermal cycle ﬁﬁ‘ﬁ’i
step 1 (polymerase activation) 95 C WU 2 W17,
step 2-40 Wumsmawuiusey Usznaume

denaturation Ngeunil 95°C w11 5 310H annealing

[
=

figamaii 60-65°C 11U 10 3117 UL extension 7
gauni 72'C 10U 5-20 37 (USumuanamanzau
UM TN gene udazd) iilatafadusoums
mnulimmstuiindayaudnniniezineane

@l

MTIATIZHNNTDH

TlUsunsuandagy IBM® SPSS statistics
version 20 NadaunIeddm ANOVA waz Turkey’s
HSD test Lﬁ'amaaummummhwa\ﬁ%maau oy
significant differences MuaIAU 1% Pearson’s
correlation coefficient lumsmeanudunusuag

Aoyaiile
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We

namMIANzimMUsinaessA (cannabi-
noids content) ﬁ Galala loun tetrahydrocannabinol
(THC) uaz cannabidiol (CBD) lulufams s 4
wuguan laun WugUgn RPF1, RPF2, RPF3 uasz
RPF4 wul RPF4 §uUSana THC uaz CBD ann
fign WU 0.04 uaz 0.78 %w/w MUTEGU dIu
RPF1, RPF2 waz RPF3 #USuae THC waz CBD
Tiehafiu aasameshsludayzessmwmuass wuh
RPF1 fd3mnaasadaneiuiumuaaniniign
#i 17.62 %w/w setaunlaun RPF4, RPF2 uas
RPF3 #alauSmaasanaliuaneetuiiuszana
11 %w/w lag@sanauenumumuasazad RPF4
fiU3ane THC waz CBD wniiga iy 0.37
Wae 6.65 %w/w muaau eanaaslumsed 1
Han1sAnasdUssnavasaagusialungy
terpenoids 8¢ cannabinoids lTudmaeelu &3
aNAVEIULNNIUDS cannabinoids fraction way
non-cannabinoids fraction ﬂaqﬁ’mumﬁ’uﬁ:ﬂgﬂ
6199 WuNaslungn cannabinoids laun CBD
Tudachuiigeiigalunnwusign Taelushashsluny
Ture 62.07-79.25 %area SSENAVENULNIMUDS
wuluzgae 42.82-69.02 %area THC wuludadiu
AUt DY Tuda9 0.56-3.16 %area WATWU
[-caryophyllene G'z’;uﬂumsﬂzju terpenoids
Tudmatnlutazarsanavenumuaazas lun
navuglgn dauaaslumsd o

nnmsdnmgnidusyysdasslumsade
WENULNMLBA 53NN cannabinoids fraction Was

e

non-cannabinoids fraction 2eafayENg 4 Wug
Ugn Tasvmanadou 3 7 wasfnmieudien
fiu 3 33 ldud 35 ABTS, DPPH wo FRAP Liia
nagauANNaNNUSlagld@) Pearson’s correlation
coefficient (1) Wuhmsnasauna 338 fenudiug
TwdauIn (0.63 <r< 0.86, p<0.05) dan3au
iisugnidusyyadasuasfnmudaziugiignwy
Nlululumadandu @ RPF4 fignseusyya

Nsasasyingengasmsuwngd
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dd5eAngn uan@n RPF1, RPF2 uaz RPF3
asiwﬁﬁﬁ&hﬁmﬁixé’ummL?}aﬁu 95% (p < 0.05)
lee RPF1, RPF2 uaz RPF3 ﬁqw§ﬁ1uaqga§asz
Tiuaneeiy yananiiwuiudas fraction laud
§13NAVNENULNMIUDS cannabinoids fraction waz
non-cannabinoids fraction #gn3EuaYYARTT
UAN®NNY 1e8 cannabinoids fraction flf]Vl§(5"1‘l&
DUYABFILATIZN 099 A TARANENULLMLED
&MU non-cannabinoids fraction ﬁqw§ﬁaaﬁqw
sauaaslumei s
NNHANMINAFDUNEIULUATIGELaEaT
lussananerutumusa ‘nuﬂzq cannabinoids
fraction 8¢ non-cannabinoids fraction
upefyzana 4 Wusgn iilaUssifiuain zone of
inhibition %1171 6 mm wWuEHITOEIY
wUATIEELATNUIN NUIY 5 aeWUS A Bacillus
subtilis, Staphylococcus aureus, S. epidermidis,
Clostridium sporogenes Wa¢ Enterococcus
faecalis FafigndmuEathadnios uasiiadnelse
#a Candida albicans u@liaansamuuuaiGe
unsuaule 1ee cannabinoids fraction ﬁim%((;ﬁu
WUANLIENINNIFITTNANEIULNNIUDAUDE
non-cannabinoids fraction 2aNNQAILABE
Wugilgn auddu Fuandduseiidedidad
seauANNEeI 959% (p < 0.05) WalSeuiisy
anSuasfinueiy 4 WugUgn WUl cannabi-

I Ae’ = =
noids fraction 289 RPF3 fignamuuuaiiisalad

v
o

nge Togaansodmumsiasawes S. epidermidis

[
=

N &Y cannabinoids fraction 284 RPF4

u
P

quafﬁl’lul,%ya C. sporogenes a‘ﬁqw fananely
@151 4 910 UTIASNAFIUMAT minimal
inhibitory concentration (MIC) @1 minimal
bactericidal concentration (MBC) tta@) minimal
fungicidal concentration (MFC) 284§1580®
ﬁmﬁﬁﬁﬁq%éﬁ’mLmﬂﬁL%EILLB::L%E]‘S’]‘UB\‘I RPF1,
RPF3 uaz RPF4 iiiai/3auiiiaugnsuassnsane

NQYANIN 3 Fila WuNasananenuLNmMuaa RPF4
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P Lad o & & v a =~ '
NONEANG® a’]u’]iﬂﬂuaﬁlfﬁ'ﬂlﬂ 5 YUN BINUI

q

3

v
Lo

ﬁqwﬁﬂummsm%mﬂm C. sporogenes éjﬂ‘ﬁ’s}ﬂ
lagia) MIC 2a3ansafinagh 0.9765 pg/mL
wdz@ MBC 229an38nAagi 0.9765 ug/mL 5998930

ffll‘l.lélzﬁ L%ya S. aureus W8z S. epidermidis Toadie
MIC 29561 00ejfl 62.5 Uaz 62.5 jig/mL a6y
@ MBC 204an 388 08£71 125 4o 500 ug/mLenudeu
Fauaaslumsi 5

i 1 USinaasadgluluiymuazasanavenummusazadlunyrauianuguanea g (%w/w)

R . . . Yield of WSanaarsdranlu
Wanassdran lulunzauis ) .
. methanolic F1IENARYIULHNIUDS
wWuadan (%w/w, n = 2)
oy extracts (%w/w) (%w/w, n = 2)
THC CBD THC CBD
RPF1 0.017+0.001 0.608+0.030 17.62 0.096+0.007 3.45140.172
RPF2 0.014+0.001 0.616+0.036 11.48 0.122+0.008 5.365+0.214
RPF3 0.01940.001 0.55240.028 11.44 0.166+0.010 4.825+0.241
RPF4 0.043+0.002 0.777+0.039 11.69 0.367+0.022 6.647+0.266

msanaNN N (cytotoxicity) 2a4d19
analunzeaamaainaniia Detriot-551 (Dermal
fibroblast cell line) laanususufitmnzaniiasly
Tumsnadauuazlimliiwadidedio logldis MTT
assay S13MABIMSANE AD EsFERAVNENUNIMUDA
cannabinoids fraction 8¢ non-cannabinoids
fraction asasanaanlufnmeny 4 Wugign
(RPF1, RPF2, RPF3 uaz RPF4) @nu@nzu o, 1,
5, 10, 50, 100, 500 L&z 1,000 ug/mL Ty DMSO
0.049% TaENaM3ANH cytotoxicity test wuhnaNx
WaTUge (> 50 pg/mL) NITFNANEUNMUDALAE
1 fraction zavasanannlungmiianuiufivde
Detroit-551 ABUZNANN A1 % cell survival Upen
50% uLiaaaANNENTUaIWED 10 pg/mL wuh
Sasazyaaadnneiizinsannnn 90% Sudenlyd
ANNINTUVBNETINANEIULAENN fraction 283

shsafamnludaeei 10 pg/mL lumsAnengnisu
Snwaudaly Gauaaslunwi 1

N92UIUNITDNLEU biological marker i
ansaanaialaheathanis fe USinowesas
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@319# 5 @) minimal inhibitory concentration (MIC) @ minimal bactericidal concentration (MBC)
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Ugn RPF1, RPF3 uas RPF4 (n = 3)

RPF1 RPF3 RPF4
Mathe/da MIC MBC/MFC  MIC MBC/MFC MIC MBC/MFC
(ug/mL) (pg/mL) (pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)
S. aureus 62.5 125 125 250 62.5 125
S. epidermidis 62.5 250 125 500 62.5 500
B. subtilis 250 500 250 500 250 500
C. sporogenes - - 0.9765 0.9765 0.9765 0.9765
C. albicans - - - - 250 500
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90% Survival
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i 1 msanmenuluiie (cytotoxicity test) @a1waa Detroit-551 24a1IENANEIUNMIUDS
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Anti-inflammatory Activity on Skin Cells,
Antibacterial and Antifungal Activities

of Methanolic Thai Hemp Leaves Extracts
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ABSTRACT Since The Thai government has a policy for promoting hemp (Cannabis sativa L. subsp.
sativa) as an economic crop for fiber. Therefore, the utilizing feasibility of hemp leaves, a by-product of
post-harvest hemp fiber production, would be considered in order to create added value to the business.
The purpose of this research was to investigate the pharmacological effects of leaves extracts of four
cultivars of Thai hemp, RPF1-4, including antioxidant, antibacterial, antifungal, and anti-inflammatory
activities. The results revealed that the cannabinoid fraction of RPF4 possessed the highest antioxidant
activities presenting as Trolox equivalent antioxidant capacity in the range of 88.02—-180.84 mg/g. The extracts
from RPF3 and RPF4 cultivars had antimicrobial activities against gram-positive bacteria and fungi
(Candida albicans), but had no inhibitory effect on gram-negative bacteria. The methanolic crude extracts
of RPF3 and RPF4 cultivars had the highest activities against Clostridium sporogenes with the minimal
inhibitory concentration (MIC) of 976.5 ng/mL. Concerning the anti-inflammatory activity ofhemp leaves extracts,
it was found that methanolic crude extracts and cannabinoid fraction of all cultivars could suppress nitric
oxide (NO) production in the inflammatory process, significantly reduce the pro-inflammatory genes,
including iINOS, COX2, and IL-1B, and lower MMP3 and COL2A1 gene expression. Of those, the RPF4
extract had cannabinoids in a rather high amount and tetrahydrocannabivarin (THCV) that exerted the
highest anti-inflammatory activity comparable to dexamethasone. The study results are beneficial for
using hemp leaves from post-harvest fiber production as herbal products. However, in vivo studies of

toxicity and efficacy of those pharmacological activities should be further performed.

Keywords: Anti-inflammatory, Antibacterial, Antifungal, Antioxidant, Thai hemp leaves extracts
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anunng Tesannmanagauanunnguesiietn 2 #ie de Asufiienududuresans THC Sasaz 0.05
Toenhwin uazusnyiiiianududuzes CBD Jasar 0.01 Tashwiin ihinmesauaaentidenuduiodendu
ANNAIN UazUssiUNNEdaaNNINIgIU ISO 13528:2015 wuiwé’aasiwgmsﬁﬁ'uﬁ%uﬁwau THC flenudwila
LREINU ﬂmuﬂqﬁaﬁqmwgﬁﬁaq (27-30 panades) luannzised 4542 asewadod INEwEAIzM YU
anuwmmnzandmnsuh Wl lumsaiiufanssuaSeuisuraszniniasd fuims wuhgasasuwsnyusn CBD
fidgmauanuasmaiiludssiannandoeidall Lﬁ'aﬁﬂﬂgimswai’mmmmgm ISO/IEC 17043:2022 Wag

PENEYBUAEM I IHUIM I UM ITNAFDUANNEINYLINTHINENEFATSUNNG

adrna: THC, CBD, ta3a3ehaN, Nadauanumiu, ssananys
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unin

LA3ead auwsEadaeiasdans
w.e. 2558 vanede Jagiigenanadmiulim g
e Ts wu neaa 1d au wiansemedsauladu
drumeusnzaIsmenysduazlivuigsInda
msldfuiunazidayludonhn Taadiaguszacd
liaANNEzn AMNEIENN Viasuulanuas
ﬁﬂsmg wansziunaume viunlasguadiueng
Tagfluamné Munaedasasiuiaehs 1 udlinu
dnslssdunasiaiasuded Fuflugunsal
mauansnme® dagtueiasharniuiladed s
Afenuddyfunysdnnmannis vligsna
dutadasdanszaulaniiviaanagedatiio
mamsaiihdl a.a. 2021-2028 gatatiasiian
msiulasetuuunen (compound annual growth
rate, CAGR) Uszanausazaz 8@

wywdldUsslagianiygiuasnyaan
qaudaielunn arginemansuazinaluladi
i itatuuyedmansatharsaamen
Tunanuaznamanldusslamipeannien ssaagy
#ana17 loun wAUUIiUee® (cannabinoids)
F9ii 2 ndu Ao nquiidignidedauaziszam
(psychotropic substances) (3u tetrahydro-
cannabinol (THC) laun A9-THC, As-THC,
wor THCA Judu woznquillifignidedauas
U328 (non psychotropic substances) t7u
cannabidiol (CBD) cannabigerolic acid (CBGA)
cannabidiolic acid (CBDA) a8z cannabinolic
acid (CBNA) (fludfu uananiifanu flavonoids
uaz terpenoids le# cannabinoids fiwuann fa
A9-THC waz CBD® Sgunatdaiiumslausslomd
NN ATIINMsLNNguazlugaainssu
Bun ldpandszmeansznynas gy 3aq sz*uﬁ'%a
gawdnlilnuludszim 5@ danaliaaudiud o
Nguieu w.a. 2565 noyuasiumlildeando
Tunsdiansanafisivsnna THC hudesaz 0.2

Taginnin uazgananiuianm THC g agnmviue

Nsasasyingengasmsuwngd
U9 65 atun 3 nsngIaN - AU 2566

MUYTEMANTEN TN T TG Suil 16 Nguau w.a.
2565 1309 ayulwsmuan ()@ szmalne
fiaulaindyruszdygannludiunanaas
ta3sdhonuuIn Tasasaanyi o1y
Taun ihdunnudedysiianautieulumsdnm
AUAAYDITAINGT 188031508 BLABANNHDNYBY
i uaz CBD ifluansivilviansaunaeudlad
HaRaIauazUszam Sgndemumssnay S
fouwihe uennniiasanaluguiniu CBD ol figw
WNHENTINAY hemp seed oil %38 coconut oil
viananlunIuuazuENY NIzNTNEITITMGYIle
sandszme tas mslduesiyrluniasdhon®
wazias msldansanaiiiansuauntlasaanniam
wazdyzaluiaiasdnn® iaanulasadaves

vV

guilne nanida mslddssleninnngy wia
ssatanndatyne viasuwedly 90 i was
aeu msldasadaniars CBD luwdndmed
w3asshonuudiouzasans THC lalihusosaz 0.2
Tazhniin warlaiiudesas 0.001 Taghwiin Tu
w3asdhanndonldgiuunihiuvia soft gelatin
capsule Wwldfundasadiildludasiinuay
wanfauriildusnagedeuwsu Tasdisznoums
T TR TR C T T LR ARRTTEAT I AT AT LR
SuzprauafiudinauauensTNMIIMSUAZE)
Falumssavaudafisznaumsiniudasiiienans
waasnanadaulsnie THC ludagdunie
Haa NI I asUuanmsnedaulunuimaaey
°1um‘saﬁ'ua1guuazzhLa'%umswﬁmﬂ‘émehmq
HuUsznaunmameTluyesdszma
diinidasdhanuasingduans nainmmans
maunng uiaslfiimssdasuaiasdian
gavUszind lasun1ssusesnasgiu ISO/IEC
17025:2017 18n19Nadauas A9-THC uaz
CBD Toawasaa ultra-high performance liquid
chromatograph (UPLC) lundasasiaiasdon
naNf ez Watud 11 NNMWUS W.A. 2565

tiaduasulaugrasguiaaszuinieanuaAn



nagauaNNHINYEIMSUN I lueIedan

A3ws noalszmeuss waz NEN MIINEN

POINITWAHUITAA M NEINIT0UDIY U [UANIS
LLasmsﬁ’wm‘[ﬂNa%nﬁugmﬁmqmmmlmﬂszzmﬂ
(national quality infrastructure, NQI) #aagau
Famwuauas ISO/IEC 17025:2017 %8 7.7 &9
Muualiasfudmssesaduanuiula 3aq
ANNYNGBTDINANINATDY INIEMsTiTey Ao
interlaboratory comparison W&z /%38 proficiency
test daulumsdnmifaeiimsnanndagheduuuy
Lﬂ'%f'ma"wawa"m%’wﬂaaummﬁwmﬂﬁmﬂﬁmaau
THC waz CBD lundasasiiaiassons laud
A3NNEN THC uazusnwuan CBD lagaiiiuns
nagauanuldlavasiingefiiadeumuanasgu
ISO/IEC 17043:2010° wazuszifiuananiy
iiaiertuuazanuasi Tagldaddmunasgiu
ISO 13528:2015"° Fuluduadauasmsiluly
Uselemilumsuenazauinesasmsliusmsnadau

ANNTNQYLDINTHANEN TN TUNNE A8 LU

d133033 UUazEIILAN
ssnasguildlunsienzdmusnm
A9-tetrahydrocannabinol (THC) (Lipomed®, AG,
Switzerland) ANNENIY 1.025 mg/mL N300
81999 MmNy luuwiusi 0.40% (total uncertainty),
cannabidiol (CBD) anuu3qns 99.85% ld3uan

ainegnuazinguande nsNInenaaasimsuwng

asali lFdmIun3aamadanIauasLTNY
sodium polyacrylate, dicaprylyl ether,
glycerine, mineral oil, sodium stearoyl glutamate,
sodium lauryl ether sulfate (28% surfactant),
cocamidopropyl betaine, coco-glucoside (and)
glyceryl oleate sz cocamide diethanolamine
nsaiagau Tesdumseiiidenniuasae

DTN WNIIUAT

131 lunIASaNaIaENNAFaUAINULAE
N

cannabis extracts (THC waz CBD extract)
lasuanuayansinnumiInenas s gaiugium
MNENATNTNATIN WIINNINEILEABNA AT L
NIMIUN W WNIMENSENINYTIUFHUM Tneniun
aunTNATIN thaintenuazea iawliui deu
ianadamaamuas laasasaluglihdudu
dwmdaenas ihanehunszuaumsuenladizmnaiia
winterization LLasﬁﬂﬁ'U%TcIﬂgﬁﬁﬂLwﬂﬁﬂ molecular
distillation usn THC waz CBD lasldgaumgiii
UANENRL erBLASas Glass Wiped (Thin) Film
(Molecular) Distillation System (Valuen®,
People’s Republic of China) shsafanlatiu
Tumneauiden Jeamnssyife uaziufioden (Fu

SnwNgavgivias

gsadansunsitarsEmUlsinamamaiia
HPLC

acetonitrile, methanol waz isopropanol
(HPLC gradient grade, Thomas Baker, Mumbai,
India), formic acid (AR grade, Darmstadt,

Germany)

wa3asiiauazaunsal

ultra-high performance liquid
chromatograph (UPLC) (Waters™, Waters
Corporation, United States) with Photodiode
array detector (PDA), water purification
(Millipore™, Merck Millipore, Germany),
hot plate—Stirrer (IKA™, IKA-Werke GmbH & Co.
KG, Germany), vortex mixer (Genie™,
Scientific Industries, Inc., United States),
incubator (Mammert™, Memmert GmbH & Co.
KG, Germany), homogenizer (Huxi, Shanghai
yanhe, People’s Republic of China)
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25M3
MAANUSINUEs THC waz CBD lTuasann
1) cannabis extract (THC waz CBD extract)
NIUN32UIUNIST decarboxylation Tagazaneaie
methanol 50 §83a05 lu evaporating dish T#uviaun
auauasanaaratevne W lulianusauuu
hot plate ‘ﬁqmwgﬁ 120 svenades Wunm 1
Flus liifivasldvasmarduniindinans Tag
mgﬁ'uﬁ(wm THC extract waz CBD extract "7;1(5'
MUUATET cannabis extract A uaz cannabis

extract B @810 U nUUNedauiUsSuin

A9-THC waz CBD ¢athas 5 o lagdanadau
fl@sumssuses ISO/IEC 17025:2017" dnzaas
wn3aailanld laun eaduiin (Kinetex® C1s, 2.6
Um x 2.1 mm x 100 mm %30 Acquity® BEH C18,
1.7 um Amax 280 WlulNAS) Usmasiiaae o
lulasdas gauugiineanil 45 svmwaided J9ma
Ldauf (mobile phase) lalusunsuuSutasu
20EIUNEN (gradient program) 2eNdaTEIU
A @9 0.1% formic acid in deionized water Wag
209dIU B @8 0.1% formic acid in acetonitrile

AALFO LU 19N 1

#9191 1 Gradient program 2aNdaNEIUNENIBN A ez B

Time Flow
%A %B
(min) (mL/min)
1 Initial 0.45 40 60
2 9 0.45 15 85
3 10 0.45 40 60

N13LAIBNAIDENNATAUAIINTIUIYTIBIY
nadau THC waz CBD luudnsamitaiasdrians

MILe3BNMBENAINEMSUNAdaUm U
THC omugas 3 Alandy anadiuuanmudadiu
Sauay é’maﬂﬂumswﬁ 2 miwauéau‘ﬁ'lﬂu oil
based An A1, A2 uaz A3 Widhuilaidennuld
Hluduwan A nntluazmeansana B2 dae Bl
unne lodludiunan B wanh Wuaniudunan
A mulifluilodentu Iafusunan AB wis
dunan C Taswan C1 waz C2 Whdaiy 2niy
dukan AB war C wanswnuuazmuliiy
Lﬁataﬂﬁﬁuﬁllﬂ homogenizer %vlﬁlmaﬂﬁlm‘ﬁﬁﬁ

% < = = ) L v =
anuasiduaIndun LLUQUiif\!&LuﬂﬁULLﬂQ Wnaen

Nsasasyingengasmsuwngd
U9 65 atun 3 nsngIaN - AU 2566

waain USies 30 N3N MU 80 MU AeRAIN
LBZYWANLL@YNNUI) cream sample 1-80
Ww3BNMBENuINNEIIUNagay CBD omu
gas 3 Alansy anadunanmudadiuiaeas
Fanaaluaisii 3 lasdesq azarga1sanae
cannabis extract Biudauﬂszﬂauﬁ 2, 3 e 4 NIU
Tfhuiladenty dos q ududsznaud 1 was 7
Hunanldfuiadarsudenios homogenizer
Tananssiniansazduamsazaeniia o Taidd
AMANNTUNIA-019 DEIZNINGN 6-7 UWUIUTHY
Tuananaddn Usunas 30 T88ans DUIU 80 220

faaanuaznang@annNUI shampoo sample 1-80



nagauaNNHINYEIMSUN I lueIedan

A3ws noalszmeuss waz NEN MIINEN

#1391 2 g5 cannabis PT cream

dulsznau Javazlnerhnmin
A1l  sodium polyacrylate 1.20
A2  dicaprylyl ether 3.00
A3 glycerine 4.00
B1  mineral oil 4.00
B2 cannabis extract A 0.05
C1  sodium stearoyl glutamate 0.20
C2 water 87.55
NN 100.00
GI”l‘iN‘?; 3 g§®3 cannabis PT shampoo
drulsznau Sawazlaghmin
1 sodium lauryl ether sulfate 28% 33.33
surfactant
2 cocamidopropyl betaine 5.00
3 coco-glucoside (and) glyceryl oleate 5.00
4 cocamide diethanolamine 3.33
5 cannabis extract B 0.10
6 water 53.24
NN 100.00

msanwanuldlevaidiadranagay (valida-
tion of sample for proficiency test)
msmaauqmam}'ﬁmwmﬂmﬁalﬁmﬁu (homo-
geneity testing) m331013311 ISO 13528:2015"”
dudageaduuasurNwillaIBNLUUduBas
(random sampling) Togldads RANBETWEEN
TuTusunsu Excel 2iaag 10 M annagaum
Y3mnaans THC lua3y waz CBD luuzaw
WIKIATIEVYDIAIRENNAFAU PIUIU 10
hatha 1 a2 2 71 nagauenadsauumeludaths

(within-sample standard deviation) laald

Cochran’s test awauazlisufisuaiilanu
Cochran critical value 17; 95% CI W\ﬂf’i’l‘mﬁ'ﬁnn
msmnataen udasihlidanuuanarenely
fhaganaaay MNUNAFaUANNTBIULSEHA
a8 (between-sample standard deviation, s,)
Taswdsuifisvaranuidssunrasnisdszdiy
msnagauaNNIn (o) s, <0.3 G, UIaIN
shathanagauiianufuilaw@eiy (adequately
homogeneous)
Senesavamuiisauumeluiioeha (within-
sample variation) laal# Cochran’s test muIn

M C,, oail
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2
Ccal = D mix
2D’
)
D, = AuanENEBIMY ani = 1, 2,
3 .., 10
D,.. = @wuenaeesd) agniegage

ATNAFRUANINLUIILUUTERININAIDENG
(between-sample standard deviation, s,) Tog

ogns

2
©
n
I

standard deviation of sample
average
within-sample standard

deviation

MIAIUIAAIANNLTENLUNIRINISUSTLY
mInagauaNuNg (o,) lannmsmuiman

g1 Horwitz equation® @41l
2(1—0.510gC) ZC -0.1505

fractional concentration

RSDp =
C

N15USSLAUNAAIINAINIYDINIBEINNAFAU
(stability testing)”

] o [

dudagenIuuasusnwiodanuuugdudass
(random sampling) laal% st RANBETWEEN
Tulusunsu Excel tilanadauanunidi 3 anns
il

amasqmwgﬁﬁm (27-30 e ILTLTEE)
5IN38821097 60 U TaetaIneNATNLAZUTNY
figulindeay 12 dredn Wudnmnilgamaiivas
ajumaaum%y'qaz 2 939619 MLHUMINATIUNN
10 1 393 6 A3

dNNITaMUNYNLTY (4512 avABaed)"?
NsEEaN 50 Tu hdpiaiuuazusnwiiduld

aE9ae 10 aEN lagdunnanvni 45 asenisaded

Nsasasyingengasmsuwngd
7 U 65 atud 3 nangaw - Auene 2566

JUNAFBUASIAL 2 AIBEN ALTIUMINATBUNN 10 T
I 5 A9
dAZYINIVUE 1AIBENATUUALUBNY
ngulingwas 8 ae deluswdldluTamiadiuny
¥ 1 v < o a
4 M@ lown Male (QNe) MANIUBDN (ASBUNT)
manziuaanieawmile (auanzail) uazmeawmile
= ] (% £ LY [ 1 a <
(Bealvd) 39inae 2 dadaazia sty 4
MBENADIIVIA L3 DA ILNULADZAIIG LA UAIDEN
¥ vy @ ~N ¢ o °
wan ldanaumaldsedldivaynmsnagau
PINANSNAFaUNIIA IR LastUSauLnay
AUAILTENLUUNINIFIUTDNNITNATDUAN NI U
Toaldinawinseansu (ISO 13528)"° aail

[Y,~ Y, | < 0.30
pt

ARdgraIlS a1 snItesIEie

y, =
I & = [ —
nadauaNuutiladeIny (y,,,..)

y, = ewadgraslTinaasniensiudas
damzlaun gamgiivias wiagamail
159NN 10 U wienssudaluudas
MA 4 UK

G, = AdsauunnIgIuYeaINIImaday

AN LAAINNITAIUIUIN

dun5 Horwitz equation

We

N92UIUNIT decarboxylation Wunsl
ANMNSDULATITINANYTILAZN B (cannabis
extracts) Lﬁmﬂ?ﬂ'augﬂwaq A9-THCA %58 CBDA
TWadlugl A9-THC uaz CBD muaau lagnaln
mstalfn3en Faugaslumnd 1 MnuamsIanz
#15anaere UPLC WU cannabis extract A
wu THC gesoeas 83.27 Taghwiin uazasany
CBD (8018 d31 cannabis extract B wu CBD
Zotar 30.51 Taghwiin uazwu THC Sawas 4.16
Tagthmiin dauadasdlumsed 4 nlasanlnunsy
ﬂﬁ%ﬁﬂ cannabis extract B ﬁmiﬁﬁﬂﬁuwauagﬂu

Usmnage asuaaslumni 2



nagauaNNHINYEIMSUN I lueIedan

A3ws noalszmeuss waz NEN MIINEN

P
NMNN 1

o

CBG

Decarboxylation

N92UIUM3 decarboxylation of CBGA, CBDA waz THCA""

Gl”l‘i”lx‘lﬁ 4 MIIATNLAINTING cannabis extract A uae cannabis extract B
P cannabis extract A cannabis extract B
A THC, %w/w CBD, %w/w THC, %w/w CBD, %w/w
1 83.25 nd 4.18 30.48
2 83.26 nd 4.17 30.52
3 83.28 nd 4.16 30.53
4 83.31 nd 4.15 30.50
5 83.23 nd 4.15 30.54
mean 83.27 - 4.16 30.51
%RSD 2.75 - 1.11 2.03

$¥ELY6: nd = not detected

msanmanuldlduasanuduiiaidoiu
Tusedn Tagmadasuinsananisua THC
wazAIvENUINYANNTANNNYTIIM CBD wul
W 2 dhat deenudludiaidefusiunasii
#a:5U Na1AB A Cochran’s test ABNAIDENATN
WAZUBNWLINNU 0.400 WA 0.167 MNAIGU Ay

A7 Cochran critical value, 95% CI (0.602) uaz

A s, YBNFNBENAINUALUBNWLINNY 0.0001 WA
0.000034 MUMOU uazlieiasnin 0.3 G ,(0.0009
(az 0.00028 MUAIAU) TIUFAIIITNAIDEINATN
o A = = I & [ =~
wazuznwaNeIsnianNuiialeeInuiieane
I o ]
(adequately homogeneous) §an3o L UuaI0e9
nadauaNuNle swuaaslumsi 5 uaz 6

MsEsasiinanenaasmsunng
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" A Cannabis extract A
[
(L)
(L
[
(1
R
(1
[
w g
w §
e LF] n
nfen
e ]
R R R A T A A T T T T R R T T T T T
b B.Cannabis extract B jum
L
am
e
] [
R g i
WK N
i
] 3
- §
L
*t S
a
A0 /
w o " 14 w W w om " @ " ) w8 w ) w 0 W ] L
Hiwtes

ui 2 TasinlnunsuzasdsananymrunszuIums decarboxylation @35 UPLC
A. cannabis extract A (retention time 289 CBD 9 2.826 W% waz THC 9 4.166 1)
B. cannabis extract B (retention time 289 CBD % 2.825 w1 waz THC 9 4.175 W)

M3 5 MIAANUTINN A9-THC 2996188 NgA56M3U cannabis PT cream 311431 10 6728N 7 8z

2 9 WALATAUIUN N

aNMaNIY THC, %w/w

aeun RLERR Mean %RPD
A B
1 cream sample 09 0.0477 0.0478 0.0478 0.2092
2 cream sample 19 0.0475 0.0476 0.0476 0.2101
3 cream sample 06 0.0475 0.0475 0.0475 0.0000
4 cream sample 12 0.0475 0.0475 0.0475 0.0000
5 cream sample 03 0.0475 0.0477 0.0476 0.4202
6 cream sample 07 0.0477 0.0476 0.0477 0.2096
7 cream sample 10 0.0476 0.0475 0.0476 0.2101
8 cream sample 08 0.0476 0.0476 0.0476 0.0000
9 cream sample 11 0.0476 0.0477 0.0477 0.2096
10 cream sample 45 0.0477 0.0478 0.0478 0.2092

Nsasasyingengasmsuwngd
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nagauaNNHINYEIMSUN I lueIedan

A3ws noalszmeuss waz NEN MIINEN

MINN 5 MINANUTINN A9-THC 229618819gA56135U cannabis PT cream 37113U 10 68gN 9|

8 2 7 UATMIMUIUNNEDR (1)

SD

%RSD

general average of sample mean, %w/w
Cochran’s test

Cochran critical value, 95% CI

standard deviation of sample averages (s,)
within-samples standard deviation (s )
between-samples standard deviation (s,)
(@)

0.30

pt

pt

0.0001
0.2145
0.0476

0.400

0.602
0.0001
0.0001
0.0001
0.0031
0.0009

MINN 6 MINANTINNM CBD 2896088 NgAT6N3U cannabis PT shampoo 3113 10 618N 9

AT 2 T LATMSAMUIUNNFDH

aNuNdy THC, %w/w

a1aui AIBEN Mean %RPD
A B

1 shampoo sample 22 0.0122 0.0123 0.0123 0.8130
2 shampoo sample 15 0.0122 0.0121 0.0122 0.8197
3 shampoo sample 19 0.0121 0.0121 0.0121 0.0000
4 shampoo sample 48 0.0122 0.0122 0.0122 0.0000
5 shampoo sample 04 0.0122 0.0121 0.0122 0.8197
6 shampoo sample 30 0.0122 0.0123 0.0123 0.8130
7 shampoo sample 11 0.0121 0.0122 0.0122 0.8197
8 shampoo sample 06 0.0122 0.0122 0.0122 0.0000
9 shampoo sample 09 0.0123 0.0122 0.0123 0.8130
10 shampoo sample 01 0.0122 0.0122 0.0122 0.0000

SD 0.0001

%RSD 0.5252

general average of sample mean, %w/w 0.0122

Cochran’s test 0.167

Cochran critical value, 95% CI 0.602

standard deviation of sample averages (s,) 0.000052

within-samples standard deviation (s,) 0.000055

between-samples standard deviation (s,) 0.000034

o, 0.00095

0.30 0.00028

pt
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ANNANAIYBINIBENATHLATUTNWNII TN
Nneagressinn THC wis CBD fiulasuula
veanviauniu 0.30,, luannzeng fituua
3 @Mz A RuNHNYiB (27-30 avAwalded)
0172159 (45+2 avdgaLldad) waznI52ues
sathalundulundazae TaadnivSuiinagau
anuihuiiadensuluSuusnwia day o (13x
nagauluuil 20 unsren w.@. 2565) wuh
dnwenihenIuiiauAIiIes THC 14 3 dame
NaNMAD ﬁqmmﬁﬁmtﬂunm 60 u Hiannzsaily
a1 50 U waraNNLUENMIBEN LU NI nG N

4 UV AauERa luem NN 7-9

dviudagusuwldnaaaumnisilas
waszas3anas CBD Tu 3 dnz aaiingniheau
(Bumsnagauluiui 31 un1ewN w.6. 2565) wuh
fianuasifigamaiives 30 Tu uazlifinnuasd
maluannzisenaud 10 Suusn fivimsnagau
(day 10) warM5aUaNAIBeNlUTIWINAIUNY 4 UK
Fauaaelumsed 10-12 Lﬁaﬁwﬁagammmﬁa
289 CBD ﬁaqumwgﬁﬁaqLLasam'a::Li'q
wahennl ieguinTiuzesuinuas CBD
fasuudasly wuanwuanarseassunmes
CBD 2849 2 #0772 Huanaienuagesaiay

Aauaa UMW 3

M9 7 MINANRUTINa THC waznsusziiunadfvesaiadnnadaugasisuainluanne

guUNYAYY (27-30 avAralded) laedtaseraIagnaaaunn 10 U UM 6 A

I 60 U
Fuiinasau  Cannabis Cream A Mean, y, Mean, y, o -
o om ly,-y,| wamsusziiiu
w/eeu/Al Sample No. (%w/w) (%w/w) (%w/w) (%w/w)
29/01/2565 0.0476
(day 0)
10/02/2565 33 0.0474 0.0473 0.0475 0.0001 WU
(day 10) 51 0.0476 0.0477
20/02/2565 64 0.0474 0.0476 0.0476 0.0000 WU
(day 20) 59 0.0476 0.0477
03/03/2565 28 0.0477 0.0478 0.0476 0.0000 WU
(day 30) 34 0.0474 0.0476
12/03/2565 33 0.0476 0.0476 0.0476 0.0000 WU
(day 40) 39 0.0475 0.0475
22/03/2565 38 0.0475 0.0477 0.0476 0.0000 WU
(day 50) 04 0.0476 0.0476
04/04/2565 01 0.0475 0.0474 0.0475 0.0001 WU
(day 60) 56 0.0474 0.0475
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P a g a aa g v o w E=! '
m397 8 MIUANHUTIN THC wasmsdssiiumeadazaseagnanadaugnsisuainluanizis
Ngaunil 4512 avmwalded lagdnesvidiad unagaunn 10 Ju MU 5 AI TN 50 T

Yuiinasau  Cannabis Cream A B Mean, y, Mean, y, - -
o om ly,-y,| wamsuszidiu
W/eau/Al Sample No. (%w/w) (w/w) (%w/w) (%w/w)
29/01/2565 0.0476
(day 0)
10/02/2565 42 0.0476 0.0477 0.0475 0.0001 WU
(day 10) 52 0.0474 0.0474
20/02/2565 44 0.0474 0.0475 0.0476 0.0000 WU
(day 20) 49 0.0477 0.0478
03/03/2565 40 0.0477 0.0475 0.0476 0.0000 WU
(day 30) 13 0.0478 0.0475
12/03/2565 43 0.0475 0.0477 0.0476 0.0000 WU
(day 40) 53 0.0476 0.0475
22/03/2565 46 0.0476 0.0477 0.0476 0.0000 WU
(day 50) 48 0.0476 0.0476

MINN 9 MIIANUTINN THC waznsdszsiiunvadfvasdiadmadaugnsinsuainning
yudamlUsdidnnimiouuny3lu-nau 4 Sauda daunweasmale (giia) meeziuesn
(RBann) meaziusaniesniia (guanzsil) wssmawmila (Fesln)

NI Cannabis Cream A B Mean, y, Mean, y, L -
o 4 ly,-y,| wamsuszidiu
Qunnagau) Sample No. (%w/w) (%w/w) (%w/w) (%w/w)
29/01/2565 0.0476
(day 0)
Qe 60 0.0475 0.0475 0.0475 0.0001 (Al
(10/02/2565) 75 0.0475 0.0476
(day 10)
ALFUNT 63 0.0476 0.0475 0.0476 0.0001 gl
(10/02/2565) 67 0.0476 0.0475
(day 10)
QUaNYEIH 64 0.0474 0.0476 0.0476 0.0000 .
(20/02/2565) 59 0.0476 0.0477
(day 20)
dealna 54 0.0475 0.0474 0.0475 0.0001 i
(20/02/2565) 58 0.0475 0.0476
(day 20)
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M3 10 MIANHUTI CBD wazmsusziliunnadfvasiagnadaugasiniuuganluanie
aunivies (27-30 avAalded) lagdasziidagnagaunn 10 U UM 6 A9

9N 60 U

MuNnaday Cannabis Cream A B Mean, y, Mean, y, - -

o 4 ly,-y,| wamsuszidiu

M/ hau/l Sample No. (%w/w) (w/w) (%w/w) (%w/w)

31/01/2565 0.0122
(day 0)

10/02/2565 37 0.0122 0.0123 0.0123 0.0001 WU
(day 10) 39 0.0123 0.0122

20/02/2565 40 0.0123 0.0124 0.0124 0.0002 WU
(day 20) 03 0.0124 0.0124

03/03/2565 35 0.0124 0.0124 0.0124 0.0002 B
(day 30) 31 0.0122 0.0124

12/03/2565 67 0.0173 0.0172 0.0173 0.0051 Tadsiu
(day 40) 34 0.0173 0.0172

22/03/2565 32 0.0181 0.0180 0.0181 0.0059 lslshu
(day 50) 36 0.0181 0.0181

04/04/2565 66 0.0179 0.0179 0.0180 0.0058 Tadsiu
(day 60) 21 0.0181 0.0180

I 11 MIAANUTIN CBD wazmsdssiiiunnadfzasdiagunaaaugasaiuunyluanisss
NN 45+2 DIFBATBEE S8 50 U

udnegau  Cannabis Cream A B Mean, y, Mean, y, o -

o oa A ly,-y,| wamsuszidiu

W/ eau/Al Sample No. (%wW/wW) (%w/w) (%w/w) (%w/w)

31/01/2565 0.0122
(day 0)

10/02/2565 57 0.0179 0.0179 0.0179 0.0057 Tadeihu
(day 10) 55 0.0179 0.0180

20/02/2565 16 0.0180 0.0180 0.0180 0.0058 Tadehu
(day 20) 50 0.0180 0.0179

03/03/2565 60 0.0155 0.0156 0.0156 0.0034 Tadeiu
(day 30) 43 0.0157 0.0155

12/03/2565 47 0.0172 0.0172 0.0172 0.0050 Tadeiu
(day 40) 53 0.0172 0.0173

22/03/2565 54 0.0149 0.0150 0.0150 0.0028 Taishu
(day 50) 63 0.0151 0.0149
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MINTN 12 MFANHUTNY CBD uazmsusziiuneadfzeeaeNnadaugasauuanyning
audamsllswdidanndamiauunyslu-nau 4 fanda Munueaamald (giha) menziuasn
(ReBann) Mmeaziusanidenniie (guanesil) wasmawmila (Fesln)

IR Cannabis Cream A B Mean, y, Mean, y, - ~
r ly,-y,| wanisusziiiy
Qunnagau) Sample No. (%w/w) (w/w) (%w/w) (%w/w)
31/01/2565 0.0122
(day 0)
e 77 0.0180 0.0181 0.0181 0.0059 Taieiu
(10/2/2565) 65 0.0180 0.0181
(day 10)
ABUNT 78 0.0179 0.0181 0.0181 0.0059 Taieiu
(10/2/2565) 72 0.0181 0.0182
(day 10)
guUaTIEeil 73 0.0179 0.0179 0.0180 0.0058 Taieiu
(20/2/2565) 64 0.0182 0.0181
(day 20)
Beelnd 69 0.0182 0.0181 0.0181 0.0059 Tadeu
(20/2/2565) 70 0.0181 0.0181
(day 20)
0.0200

0.0190

ol B
0:0160 / \ //‘\/
0.0150 // - // \-

0.0130 / / B anmeiseigungll 45:2°C

0.0120 L —— — s

0.0110

0.0100 :
day 0 day 10 day 20 day 30 day 40 day 50 day 60

Concentration, CBD %w/w

& anmeiigamgiivies (27-30 °C)

a

=i = o o ' o VoA =
NN 3 NMSANEIPNNNANNIFIS CBD olu@l'JﬂEl’NLLﬁNmV\aﬂ’]'}gLiqﬂquﬂN 4512 NENTILTYT Lo

LY

dANENRUNNYDY (27-30 BAFNEALTEE) T2828) 50 WAL 60 U MNAIGUY
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Proficiency Testing Sample Development
for Active Ingredients Determination of

Cannabis in Cosmetic Products

Siriporn Thongpakaisang and Jumrern Duangngamying
Bureau of Cosmetics and Hazardous substances, Department of Medical Sciences, Nonthaburi 11000,
Thailand

ABSTRACT During 2021-2022, the Ministry of Public Health issued four ministerial regulations
related to cannabis (marijuana) and hemp (kanchong) for medical and commercial uses of parts of such
plants, while regulating the amounts of psychotropic substances, i.e. tetrahydrocannabinol (THC) and
cannabidiol (CBD). The Bureau of Cosmetics and Hazardous Substances (BCHS) within the Department of
Medical Sciences, recognizing the need to enhance THC and CBD testing capabilities in cosmetic products
at its laboratories, aimed to provide services using ISO/IEC 17025:2017 accredited test methods of 2021.
Furthermore, they sought to establish a network of THC and CBD testing laboratories for cosmetic
products in both government and private sectors. The proficiency testing program was introduced to assess
the competence of these laboratories. Currently, there is no THC and CBD proficiency testing program
available domestically or internationally for cosmetic products. To address this, two cosmetic proficiency
testing samples were developed: a cream formula with a THC concentration of 0.05% w/w and a shampoo
with a CBD concentration of 0.01% w/w. These samples underwent testing and were statistically
evaluated for homogeneity and stability according to ISO 13528:2015. The results indicated that the
THC in the cream samples exhibited satisfactory homogeneity and stability under three experimental
conditions: room temperature (27-30 °C), accelerated temperature (45+2 °C), and transportation
conditions. However, the CBD in the shampoo samples did not meet the requirements for homogeneity
and stability. Thus, further product improvement is needed to fulfill a requirement for ISO/IEC 17043:2022

certification and expanding the scope of proficiency testing services of the Department of Medical Sciences.

Keywords: THC, CBD, Cosmetic, Proficiency testing, Cannabis extract
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MEIAY: MINAFBUANNYNABIYBNITIATIZH, Quercitrin, G158701UINgANI, UHPLC
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muiuialasnzuuas aggeiund 1,000 Was

4

NnsEdumzatuna Suamsnszneiug
Gaudilszmauthaauiedens uaenuasiaife
azdupaniaale Tulsznalnawusnnamugngs
ushanamiiauazaiaezivsanidaviia”
T fuanmsiulssmuguihwinviaamu Use e
mesnldfuenunuTunauwazeniuthu laud
umalsarlihmdosds udlsafiowls wiil
unseda wazlglugasimuenuaulunamaamsy
finsznaeanmsaigusutunsaiio ludhalssnd wu
u 1vd qu uazduidls ndagiimeduledu
fnaihwgannduldldfuamsiaundiiiiadu
nusnme wu 14 la ansdnay dudaanis
Hhudu® dauaaslumnd 1

MNi 1 wgeam (rumiiadin)

Tugeil w.e. 2563 Huduan MilanUszau
AU rIeIUEIEITUFUINNITUNI TEUINY B
SARS-CoV-2 udful¥auiialualusaeiurhly
anstdedinveslszmnsilusiuumn e
mstlaatiu $nwn wariudadeniiod seiimsinwise
wanauai Nuddenuaulalunuidemuayulng
Wasnndu weamduduanulwsiinaneyssnel
anwuadn lssniimsldlumesuiiuchunaly
Tnauazeeuszmanuuuaziignseulss wu
herpes simplex virus (HSV)® wag influenza virus
H1N1® ﬁ’mt%aga%w (U Stapphylococcus aureus,
Fusobacterium nucleatum, Streptococcus
mutans waz Candida albicans® wazld3u
2Rduiu® Tagawizagdsansoangndluas
aﬁ'ﬂwgm'smmsaﬁ’uﬁ% RdRp enzyme 284
SARS-CoV-2 16 uannnilmsadanganidie
ﬁuwvmml,ﬁwmﬁtﬁﬂﬁuﬁ'u aortic endothelial
Tuszwinnszrumsmaiiannslinludangs®
fignddumssniaunluvasanaasuatludes
naaaele > msann lulaniy wuhemsvresiu
Zheng-Yi-Fang fianwaziiiugem 2meussy
4 N3uARYY Usznaumewgeniludisznaunan
Tush$u fSinaniu 200 wezaulwsdudn 10
#iia enenuilfinalumsussimaimsayndniauan
M3sun (allergic rhinitis) ﬁtﬁﬂﬁuswiwmsszmﬂ
289 COVID-19""

waandavdusznaumataiivaneyiia wu
E{Tiﬂq'u phenolics lown p-hydroxybenzoic acid,
vanillic acid, syringic acid, p-coumaric acid
waz ferulic acid"® @13ngu flavonoids Tawn
chlorogenic acid, neochlorogenic acid, crypto-
chlorogenic acid, rutin, hyperin, hyperoside,
isoquercitrin, quercitrin U8z quercetin”>'®
waza3ngy alkaloids leun norcepharadione,
4,5-dioxodehydroasimilobine, cepharadione
B, aristololactam B II, aristololactam A II,
sauristolactam, piperolactam A, splendidine

ez aristololactam™ fudy NnEOIUNMIE
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MIUTLNUAMMWUDINGANI NUIY 35 MIBEN 6IENT
HPLC-DAD wuh quercitrin 1{uasdusznaunan

I aﬂa (15) sl a
AaiUI 0.002-0.5509%""" AILEASLUAING 2

OH
HO 0
OH
)
OH 0 wOH
o
\\\\\\ A . o Fa III;DH
OH

i 2 Tassasamaniizes Quercitrin®®

815 quercitrin fgnimandaine
arduayyadas: gumusniay gudmudegat
avsUSunfiduiuzeshams qrduihe gudsnu
wWa wazgnaeasnaatie (Judy Feiiseau
msAnuIsefith quercitrin anliulsadne q laud
‘[mns:@nﬁﬁmmnmmﬁmﬂﬂawaqmzmums
WA Uaan (bone metabolic diseases) tfu 5@
N3@nW3U (osteoporosis) lsAnszgniasadan
(osteoarthritis) Fudy Tsefifienfuszuumatiu
2INIHAzA b (gastrointestinal diseases) 15U WN@
Tumaduemns (gastric ulcer) Msaniduasan b
(inflammatory bowel diseases) Wudu Tsama
52UUUsvam (neuropathy) @ MstdaNyBITZUL
U528 (neurodegenerative diseases) #aaaLaan
9129900 (ischemic stroke) 8IMFIANNNDUAL
FuLAd (anxiety and depressive disorder) 81173
‘meﬂmﬂszuuﬂimm (nerve deafness) {uau
TsaneemussuuniAuAY (immune diseases)
wu Tsnaziial@y (psoriasis) lsngiuwaiies
(systemic lupus erythematosus) 1M
JUHd (contact hypersensitivity) Wudu ane

Nsasasyingengasmsuwngd
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NADALADALIN (atherosclerosis) 15@LUINIU
(diabetes mellitus) NS (cancer) M5UARY
20960 (liver injury) LLazmsﬂszﬁumsLaﬂmm
TIPSR

MIUANA quercitrin Tuanulns imsdnmn
iilanTadauasdlaznavaasnslungaiy
Lildflunsdnuiiiansiansilinunas
quercitrin Tungen Tagld HPLC waz UPLC 6isil
nsAnwesdvsznavluarsanaarinyingaid
fldnnduaduuazludis HPLC as1awy
quercitrin ﬁ retention time 29 ¥ lFan
AR 50 A MsUsziiuauNNYINgA
Tudszmadunnunaslgnansuis laamsienzd
phenolics 11U 16 %iia Tunwganes HPLC-DAD
WU quercitrin “7; retention time 44 w# 1ghm
Aeed 80 WY MIIeNEas Nuwu 7 ¥ila
raanganlulsznanivannuvaslgnanauis
618 UHPLC-PDA laald column eénniiany
®93ANU quercitrin “7‘; retention time @NNU
daudt 8-14 107 ilaFBuiieuramsfinmnash
HPLC wsaz UPLC WulIN3@#9239%) quercitrin
Me35 UHPLC annsamlasiaidind) HPLC

ayulwswgenniluayulwsiiaaanaul
mwauimtazﬁmswﬁmaaﬂémamLﬁuﬁuaﬁwq
dailas iiasnniiassnandaiemenanalszns
Toganzaddad U st 9guAINuaza3y
afiduiu nmsfududayandodamiildasunms
auaNeNNIUlF I INNUAMLNIINMTDINT
wase nIzNINasITUgs"® wunNudauen
iRenfungamvmesiionauuuLisuasuaNannnh
200 T18M3 laawganiissylunanuasudodosi
dulvgiszyduasanangan uadalinuiiiz
msmuauaumwmMueiflunaspudmiuasa
Unamsddglumsafoimgan §isedeiann

acda

AL NenTIUSI quercitrin Faduas

o W

aagluansanaiinganaisds UHPLC Fuilu

v
! < '

BNTI03In T HPLC msdnwiliiinguscasdiive

v aca oA o 2 '
mijﬁ]aaUﬂj’]Ngﬂ(ﬂaQﬂaqaﬁjLﬂSWSW‘ﬂwwu’]wulwu



MINATOUANNYNABIYBNITIATZY Quercitrin Tua5aNAUINGAIAI UHPLC

grum A3lano uazan

v a va ~ v | acA o £ A
Tudaeufidns tielvaulaiisniwaunaudifiona

¥ ] 41' = v o ac o v
gneias ih@ada wazanansoldthisnasguansu
MIUANAMMWETANANINGANI LA

MR ENEITAROUINGA)
ayulwswganinuaiadnanunasgnly
FaviadunySuandedini Tosdmhilantide
ayulwsuazlddunsssydainanamansonunan
aynsNInUNTNNIUHURMIWNsAMITINY ot
Weayulng nswingmaasnsunng vaneiay
Herbarium specimen DMSC 5320 ﬁﬁﬂsgul‘v\l’i
wgemauwmiladuandausn &1 u wazannliuie
nniwhllavlugaufauiiaamnf 45-50 aeen
wades Wunm 32 il hanueiduwawazsihy
uwsaued 180 udaeiildlumaeuiidnilasin
Uonaanszyie unaeiian uasvianaLaudagng
Fadhoeasangamus 500 3y ldadlumna
uthrunaang 4 303 WGanhnay 3.5 303 anaees
reflux WAINTBIIBNTANENTBIUDS 4 FRADIIY
2 a%1 ilimsafangandutudeeiasssme
Juanmeawazm Iiuieaisisssiiadiaanuiy
(freeze drying) Lﬁumiaﬁ’@ﬁwwgmﬂummﬁm
ﬂmaﬁwﬁqmwgﬁ 2-8 avAnraed Uanainsey
Ho undeiian 33103y uasmIneleaatNmIade

INgAN

#1903 U

quercitrin ﬂ’nNU%q*né 99.9% WaE 98.6%
(Chengdu Biopurify Phytochemicals Ltd.,
China, Lot. PRF21120302 waz PRF22062201)

131N
wmuaa (HPLC grade), 51 (ultra purified
water) Lae phosphoric acid (AR grade)

ta3asiiauazgunsal

#3909 UHPLC (ultra high performance
liquid chromatography) ij: 141290 Infinity IT (Agilent
Technologies®, Germany) Usznauaie 1290 flexible
pump, 1290 vialsampler, ICC (integrated
column compartment) wag 1290 DAD FS (diode
array detector fixed slit), guard column %@
ZORBAX Extend-C18 U@ 2.1x5 NaalN®T
200UMA 1.8 [WlA3LNAT column #ilg ZORBAX
Extend-C18 Rapid Resolution HD 211a 2.1x50
Hadwas aneayme 1.8 ulaswas (Agilent®,
USA), 1A39959ANN82L580 0.1-0.01 Haan3u
(Mettler Toledo®, Switzerland), LA3B95ELWE
doyama (Eyela®, USA), dausau (Memmert®,
Germany), El"lxiif‘l‘%l ?U (Contherm scientific Ltd.,
New Zealand), sonicator (Ney®, Ultra sonikTM,
USA), freeze dryer (Labconco®, USA), PVDF
syringe membrane filter 2110 0.22 luiﬂimﬁli,
NSEMENTBILUDS 4 Uar software Chemdraw

version 8.0

EhpI At

asazanamae wisnlagfinsansanain
WA 500 HANTN LENNMUBS 20 Faddns 1Y
reflux figauvni 80 eernEaLded U 30 Wi
A5E9RIUNSEAENTBNUBS 4 MnuUSuUSInes
FABLIMUBAUATU 50 HaAANT NTDIFITATAETILE
WU PVDF syringe membrane filter 2116 0.22
Tulasins

8138221830331 O8N stock standard
solution Tag#a quercitrin 20 FadNTN dzABUDT
USUUSINATMBNMUBAAUATU 50 NaAANT La?
3N 6 srAuAMNENTY WieanNWINAITIU
(calibration curve) 1ag pipet stock standard
solution MU 1, 2, 3, 4, 5 WAT 6 NHIANT
MUY LIaavuazlsulsuasalgiuniues
JUATU 10 A8d8N5 n3aansazansiilasy PVDF
membrane filter 2110 0.22 lulASINAS
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szuulasantnna I9maen @s column
#ii@ ZORBAX Extend-C18 Rapid Resolu-
tion HD 2110 2.1x50 §adiuas, 211001MA 1.8

Tulasuns gaunil column WAy 30 avenzaLZed

1919 1 SEUVPAIINMAAAUNLUY gradient

Jpmanasudi #e swuU gradient 289 0.296v/v
phosphoric acid Tuth uazimuaa sauaaslumas
i 1 sammsluanhiv 0.4 fiadaasaamnd asade
@8 DAD (diode array detector) fenugmaay

350 WULNGS

Time (min)

0.2%v/v Phosphoric acid lm?!;ﬁ (%)

Methanol (%)

0 75
0.5 60
3 55
4 75
6 75

25

40

45

25

25

e nsdilisivenniuluenfiams
Tagnaumsihluanagauanugnasswaaislamns
ATINFDUNITULADSAN ) MAKBNMTIATIZALATIN
Tnunsuzasansazaaiagaalusunsy control
panel for OpenLAB software version 2.3 (Agilent
Technologies®, Germany) WU IULNIVDIID
ez fianzan® fa resolution > 2, tailing
factor < 2, theoretical plate number > 2000 a2

symmetry factor < 1.5

NINAFAUANINNGBIYAIITIATIZH
ANNNILINE (specificity)

ALV TILIENINTFIULALFITTAY
athemsanaihingameeiaias UHPLC §u 1290
Infinity IT usUSeuiisunaves UV spectrum ﬁl@T

anuiudunse (linearity)

ANHNIZNININITTIU 6 IZAUANNANTU

1 0.04, 0.08, 0.12, 0.16, 0.20 LLAE 0.24 NAANITNGD

Fa9ans ANUINIUBE 3 ASI M 3 TU
A5NNTINNAIFIUVDY quercitrin TTUIN
v vV o

ANNINTY (WNU X) AU peak area (LAY y) YN

weazTuraINSIAE Ansananuduase

| t!l’ o 1 4 = l§’ U
Y919 snadavnnmandseandsmsaadula

Nsasasyingengasmsuwngd
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(coefficient of determination, r*) tas residual plot
ToegnaeimseansuaNiiudunse Aa r* > 0.999
. d' v J v v
uaz residual plot MlAnNuaAIYBIANNLANTY
L4 U Vv YV .
funaazAmaNNNIUlIEINMY (y-residual) 289

NNIEAUANNDNTUIMINITZNIBAITDU 9 Agud™”

ANWIU (accuracy)

unspiked sample @8 GI9819ETFRAUN
wgAniEiU3Ina quercitrin Vasfigatiaifieudy
thatnsmsadamiwgandulumsfnmnil

MIMANUTNTUDN quercitrin 11 unspiked
sample Mmleaasanansazans unspiked sample
5101 10 91 wdnhlBenzvidhs UHPLC #az
5 a%e

MSWANNINTUYBY target value Mlag
\3anasazmadiagmsanatiwgailaly
unspiked sample 311U 10 % 1l NEvTe
UHPLC %8t 2 a5 wazinaeusuiumas

msUszanumeNuENTUYe spiked sample
3 SEAUANMNITNTU (A1 NaA g9) Tageuarai
S888z 50, 100 LAY 150 VBNANNINLY target value
Tapnudnduiinu 0.05, 0.08 wae 0.15 Naansu

ADNADINT MINAIOU



MINATOUANNYNABIYBNITIATZY Quercitrin Tua5aNAUINGAIAI UHPLC

grum A3lano uazan

MIIATIEA spiked sample ﬁgxa 3 SzAUANN
U

sEeuANTNTUA laede unspiked
sample 500 §OANSN PUIU 7 N @nEsarae
NIAIFIU quercitrin ANNANTY 1.2 FaANTNGD
Vadans Usuas 2 Nadans

SERUANNITNTUNA1T Tlaed unspiked
sample 500 §aaNSN PIUIU 7 N @nEsarae
NINI9IU quercitrin @NMNLTNTU 2 FaANTN
faladans Usuas 2 aaans

seduanudntugs vilas#s unspiked
sample 500 §adn3u 7 % WNFNTAEMENINTFIU
quercitrin @NMNTNIU 3.6 NaANINAINADINT
U303 2 Uaddns

Nniudnamuea Usanas 18 iadans asly
unspiked sample *?‘il,aumsa:ammmﬁmwiax
seauamudutuliudr 1l reflux fguvgi so
NENTAEHE WU 30 W LAINTDIHIUNTZM NI
Wwad 4 wazdsSuUSuNasamENMIUBaIUATY 50
fiaddns deazldamudutugameunsanududy
Tusedu o na g oA 0.05, 0.08 AL 0.15
fiaanSudaiiadans awaeu nsasansazanaiila
WU PVDF syringe membrane filter 2116 0.22
Tulaswas hlieszieas UHPLC % 2 asude
o8N (duplicate)

AMUIUANNITNIUYDY quercitrin NANTIN
NATTIU UBTAUIUIDHDZNMIAUNAU (%recovery)
NTINSEANTUANNYNABILBIITIATIZY Bg LUz

Spear 95-105%%

©-C) 100
C3
C, @ emududuiiialduasanslu spiked
sample
C, #o anngaguiialduasansly
unspiked sample
C @a enuaniueey added analyte

ANLiEs (precision)

repeatability InTziasazarenIngNegs
afomgenTlinasNasgIu quercitrin 3 szdu
AN Feesazanein e neiilanudagy
daYNeYeN quercitrin LAY 0.05, 0.08 WAz 0.15
faanSudeiiadans lasasazarsitadaniuly
FUNDUYDINSNATEUANNUNY SERUANNTNTURY
791 30 UHPLC 7 2 536aagha nmsitasns
Melu@eINumMennIeIz 1 AL MuIuSaeas
waqmtﬁmmummgmﬁwﬁwﬁ (%RSD)

intermediate precision AeNeAasazae
atheansatannganfaNmNasyU querci-
trin 3 szaUAMNENTY TasansazanedithlUdeszd
NANNDNIUGATNEYRN quercitrin LAY 0.05, 0.08
Uae 0.15 NaansSuANEIINT SLAUANNITNIUDY
7% 8a UHPLC #hat 2 a%1 Siesziaeiniesssd
2 AU sheiuiu Anusseaswasadevuumnasy
duWns (%RSD)

Usztliuen Horwitz’s equation az HORRAT
2824 repeatability ez intermediate precision

NSNS UAD HORRAT < 2©V

AeananImBiliina (limit of quantita-
tion, LOQ)
AR TATLHIDE N TINAUINGAIN

vV v v

WaaITH §337U quercitrin Tosnnu LNYUFOMY

a a

i quercitrin (YU 0.01 HadnsuaaNadans MUY
10 71 udIANYTIs UHPLC 7 2 asadamads
AUIMANMNLTNTUYBY quercitrin Tuasazate
faeNINay ManWanesgIuEugy LOQ e
MIUILHUMANNUNUIN %recovery wastsziiiy

AMANNLNEINIE %RSD
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We

ada 4
IDILAINEH
HANFIATIEWANTILANLAIRENTTINANGAN

WU quercitrin # retention time (¥NAY 3.151 W

i DAD1B,Sig=350.0,4.0 Ref=360.0,100.0

1ag resolution, tailing factor, theoretical plate
18z symmetry factor 4@WYNNU 2.7412, 1.0600,
5351 U8 1.1918 MNEINU FrhUnaiANNVINZE
SmSABee daudaslumwi 3

220
200+
180+
160
140
Eé 120

100

g 8

201

ég?
£
&
=7
S

(A)

DAD1B,Sig=350.0,4,0 Ref=360.0,100.0

U L T I | 1 1 I L} 1 ) Ll T Ll 1 I I ) ) T T T 1 T LI U L] 1 1 1
0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6

Time [min]

130
120+
1101
100+

70
60

mAU

2535

40
30
20
101

v

o
> 3
© >

Q»z?
&
o

o
led

\5

'S

(B)

AL

T T T T T T T T T 1 T T T T | T T T T T T T T T 1 T T T T 1
0 02 0406 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6

Time [min]

A 3 Tasunlyunsuees (A) @198za18a0sgIU quercitrin ANNTNLTY 0.16 Fadnsuaaiadans

waz (B) a99raeeagNaITanaiIwgeI ANNNTY 10 HaanIuaaiadans

NINAFBUANININGBILANITIATIZH

ANNINUNIE (specificity)
dawZsuifisunamsiesnziuassnsazais

MO TATNENTIAMNINGAN Gaudasly
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MW 3 WU retention time BN ITALNLINATIIU
quercitrin ﬂiﬂﬂgﬁ 3.138 W Waz quercitrin
ludpdnansazmemadnansanainngan Unng

3.151 W wag Wan15Ites1zd UV spectrum



MINATOUANNYNABIYBNITIATZY Quercitrin Tua5aNAUINGAIAI UHPLC

grum A3lano uazan

22N quercitrin peak ﬁa‘lumiazmﬂmmgmuas

ANIBTANBAIDE N TFNAUINGAN AIUFAI UMW
' Qddy I Add‘d °

4 wuMBiithAsnleNNIIE

anuthudunse (linearity)

WannsIeNziasazaIaNIasgIu way
AINNNNNAIFIUTZTATNANNLNIY (WY X) NU

LA

192‘1‘

1400
12004 |
w0 |

2 800-

E

600+

400+ \ \

200 N\

T 1 1 1 1 1 1 1 T 1 \VI

200 220 240 260 280 300 320 340 360 380 400
nm

peak area (Y y) wuhilanududuaseludin
ANNNTY 0.04-0.24 NAFNINADNAIINT LOEIKS

a ¢ & U a1 @ a £ v A 9
MIINATILING 3 W Hadndszansmsendula ()

WNHU 0.99997 AILFAI LUMWN 5

10004
900 \
o0\
704
L g
£ 5001 Y
4001 7N
3004 A2
200 -
1001 N

,\.\

T T T T T T T T T T |

200 220 240 260 280 300 320 340 360 380 400
nm

14350

2NN 4 UV spectrum 284 quercitrin peak :nmMsIaNLia8i@sas UHPLC

(A) §198zNENINTFIU quercitrin ANNINTY 0.16 NOANTNADNANINT Wz

a a

(B) 8159sM8eagNaIanaNnNgad aNNEny 10 Naanindaiadans

Calibration curve of quercitrin

2500
2000 '

' ®DAY 1
$ 1500 —
g 1000 & : ® DAY 3

------ y =7,822.70266x + 0.91824
X A R?=0.99997
500
e
0
0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000

concentration (mg/ml)

MU 5 nWINAIFIUVDN quercitrin NANNANTU 0.04-0.24 FadNTNADNBAANT (n = 3)
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LHDILATITHAIIUAY WU 3 U WU
y-residual 284 quercitrin NANUINIULADZTZAU

1Msnsznesay ) agud aauaaslunng e

ANWNU (accuracy)

ANLTNTUYDY quercitrin HLanacly
unspiked sample ﬁ@hﬂizmmﬁ"aaa: 50, 100 L@z
150 ¥®N target value L'VhfgﬁJ 0.05, 0.08 Lae 0.15

findn3udaiioddns owadu Tesanududumas
94 target value pilenziansasaadioeans
afaimngan uau 10 9 wuhuhau 0.1 fiadnsu
Aalanans

NAMINAFBUANNLNLT 3 SERuAMNdNTY
wuh3aeasuasmsAunavag iz sesas 103.1620.68,
100.58+0.51 WAL 99.76+0.62 MNMIOU GHLUHA

o
Tumsain 2

residual plot

0.0010
[
0.0005
e
0.0000 .
’ d o ¢
-0.0005 @0.05 01 0.15 02 0.25 03
°
- [ ]
0.0010 =
-0.0015
@ DAYl @ DAY2 @ DAY3

a aa

7NN 6 residual plot 284 quercitrin NANNANTY 0.04-0.24 FadnTNADNIFANT (n = 3)

ANNNYY (precision)

repeatability HaNIINATDUANNLNENN 3

o v k4 o \l %

FLAUAMNIANAU WA %RSD WAV 0.61, 0.61 LT
0.60 MNMAU oz HORRAT tynNU 0.23, 0.24 (8
0.23 MNAAU

intermediate precision WaNIINAFDU

l!' l!' o v L4 = 1] QJ
ANNNENT 3 SzAUANNTNIY Ha) %RSD 1Ny
1.69, 2.63 W8z 1.10 MUIAU waz HORRAT

Nsasasyingengasmsuwngd
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WNAY 0.65, 1.01 LAY 0.42 MNAIOU HIUFALY
MIND 2

Aennan3Iadaana (limit of quantitation,
LOQ)
ASNAFBUTANANIFINZIUTNI WU
LOQ whnusaeasz 0.1 laeunih lag g%recovery
\l v Vv \J L
WNNUSBEAE 100.18+1.24 Waz %RSD AU 0.93
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Method Validation of Quercitrin Content
in Houttuynia cordata Aqueous Extract
Using Ultra High Performance Liquid
Chromatography

Sununta Srisopon, Somchit Niumsakul, Sarawut Chankhotkaew, Sakwichai Ontong,
Koravit Somkid, and Siriwan Chaisomboonpan

Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000, Thailand.

ABSTRACT Heartleaf (Houttuynia cordata Thunb.) is used for Thai traditional medicine and
preparations registered by the Thai food and drug administration. It has been used for treating various
symptoms such as fever, cough, and inflammation, and as diuretic. Additionally, it was reported as
antiviral, antimicrobial, immune stimulant and anti-inflammatory. From Traditional Chinese Medicine,
which heartleaf, as the main ingredient for allergic rhinitis during the COVID-19 pandemic, was
reported. Phenolics were found as main compounds in this plant, of which quercitrin was reported as a major
ingredient. Since the quality control of heartleaf aqueous extract has not been regulated, the objective of
this study was to validate the method for analysis of the content of quercitrin in heartleaf aqueous extract
Using Ultra High Performance Liquid Chromatography (UHPLC). The stationary phase was ZORBAX
Extend-C18 Rapid Resolution HD 2.1x50 mm, 1.8 um at a temperature of 30 °C. The mobile phase was a
mixture of 0.2%v /v phosphoric acid in water and methanol as a gradient system. The flow rate was 0.4 mL/min.
It was detected using photodiode array detector at 350 nm. The sample solution was prepared by refluxing
with methanol for 30 minutes. The results showed that this method was specific. Linearity was between
0.04-0.24 mg/ml with r’ = 0.99997. The accuracy (% recovery) was 99.76—103.16%. The HORRAT of
repeatability and intermediate precision was less than 2. Limit of quantitation (LOQ) was 0.1 %w/w.
The developed method was accurate and precise. Therefore, it can be used for the determination of quercitrin

content as the quality control method of single heartleaf aqueous extracts which are commercially available.

Keywords: Method validation, Quercitrin, Heartleaf aqueous extract, UHPLC
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A Study on the Quality and Quantity of
DNA from Dried Blood Spots

in Forensic Case Work

Thanitchet Khetkham' and Tossanai Pipatchotitham®
!Division of Forensic Medicine, Thammasat University Hospital, Patumtani 12120, Thailand

’Department of Forensic Medicine, Faculty of Medicine Thammasat University, Patumtani 12120, Thailand

ABSTRACT The Division of Forensic Medicine at Thammasat University Hospital collected dried
blood spots (DBS) on Whatman filter paper from deceased individuals who had died within 24 hours.
To reduce sample storage space in collecting biological evidence, sample spoilage and biodegradation, which
frequently occur, this study was undertaken aiming to explore the DNA content and quality of 49 DBS
specimens that had been kept for 1-5 years. The results showed that DNA concentrations as measured by
260/280 nm absorbances were 6.10-200.60 ng/uL with DNA purity of 1.04-1.56. In addition, as analyzed
with real-time PCR, the DNA concentrations were 0.24-66.32 ng/uL. Other DNA quality parameters
or indices were found: Degradation index, 1.000-5.020; Inhibition index, 7.266-34.882; Mixture index,
3.613-6.200, and Male degradation index, 0.500-1.901. In conclusion, DNA degradation values increased
more over time during the period of 1-5 years, but the DNA quantity was sufficient for forensic human
identification. Further development efforts should be made to create a method for effective DNA extraction
and inhibitive substance elimination; then the DNA samples extracted from DBS filter paper would be

better used in forensic medicine.

Keywords: Dried blood spot on filter paper, DNA degradation, Forensic medicine
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Enhancing Chemical Laboratory Safety
Standards of Regional Medical Sciences

Center 3 Nakhon Sawan: A Peer Evaluation

Parichat Kanyaboon, Thippayaporn Vinissorn, Usa Thanomngoen, Danulada Kgewman,
Muthita Khontha, Phiram Panthong, Sinatsakon Thawithatsanarot,

and Wisitsak Wuttiadirek

Regional Medical Science Center 3 Nakhonsawan, Nakhonsawan 60000, Thailand

ABSTRACT To ensure the safety of laboratory operations, it is essential to enhance and strengthen
laboratory safety standards in order to make them more effective and comprehensive. The objective of
this study was to analyze strengths, weaknesses and gaps in the implementation of safety standards in
the chemistry laboratories of the Regional Medical Sciences Center 3, Nakhon Sawan. The study utilized
the Laboratory Safety Inspection Manual of the National Research Council of Thailand (NRCT), 2™
edition, 2015, as a reference to improve laboratory safety standards. The assessment of safety hazards
was conducted using the ESPReL. Checklist, which consisted of 162 items based on the seven components
of laboratory safety. The data from 2019 to 2021 were assessed by Naresuan University in September
2021 and had an overall score of 82.6%. However, there were certain components that had a score below
80%; the safety management system, basic knowledge of laboratory safety, waste management system,
and chemical management system had scores of 66.7%, 66.7%, 71.4%, and 74.6%, respectively.
Communication and raising awareness of safety among personnel at all levels are able to create a safety
working system that covers all components, enhance a sustainable safety culture and drive the development of
effective and comprehensive safety standards that meet the peer evaluation criteria. However, it is crucial to
continue regular monitoring and data analysis on an annual basis to establish a sustainable safety system

for relevant safety agencies.

Keywords: ESPReL checklist, Safety standards, Peer evaluation
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Beta-Thalassemia Gene Mutations in At-Risk Couples Chakrit Chawarit et al.

Prevalence and Molecular Characterization
of Beta-Thalassemia Gene Mutations in
At-Risk Couples: A Retrospective Study in
Health Region 10, 2014-2021

Chakrit Chawarit, Supaporn Changkam and Nawinda Vanichakulthada
Ubon Ratchathani University Hospital, College of Medicine and Public Health, Ubon Ratchathani
University, Ubon Ratchathani 34190, Thailand

ABSTRACT This study aimed to collect the results of beta-thalassemia mutation testing conducted
at the medical laboratory of Ubon Ratchathani University Hospital, which serves as the sole public
service center in Health Region 10. The study spanned from 2014 to 2021. Its objective was to assess the
prevalence and types of beta-thalassemia gene mutations using the molecular diagnostic tests provided
in the laboratory for beta-thalassemia. Out of the 1,248 sample pairs obtained from at-risk couples, 483
pairs exhibited positive beta-thalassemia gene mutations. The most frequently observed mutation was
nucleotide-28 (A-G), occurring at a rate of 30.7%. Additional beta-thalassemia gene mutations were also
identified, including CD41/42 (-TTCT) at 28.5% and CD17 (A-T) at 14.6%. Within the cohort of at-risk
couples, 254 pairs (52.6% ) were identified as being at high risk of severe beta-thalassemia disease. Errors
in the unnecessary transport of blood samples occurred in 45 pairs, most of which (93.3%, or 42 pairs) were
found to have falsely elevated Hb A, levels. However, it is important to note that this study is retrospective
and limited to just one out of several referral centers in the region. Collecting data from multiple centers
would offer more precise evidence and greatly contribute to the development of prevention and control

programs for these prevalent genetic disorders in the region.

Keywords: Beta-thalassemia, At-risk couples, Health Region 10
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