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Abstract

Introduction and Objective: Friedelin is an active ingredient present in Cannabis sativa L. roots and pos-
sesses antioxidant, anti-inflammatory and pain relief properties. Although cannabis is widely used in traditional
medicine and as health products, there is no quality control method for it. The objective of this study was to develop
an analytical method for determining the friedelin content in C. sativaroots using thin layer chromatography (TLC)
densitometry.

Methods: A sample solution of C. sativaroots was injected into the TLC system. The solvent was a mixture
of toluene and chloroform (9:1 ratio). After that, the plate was sprayed with vanillin-H,SO, solution and detected
with ultraviolet light (366 nm).

Results: This method was validated by establishing the linearity for friedelin concentrations ranging from
25.99 to 831.60 ug/mL with a determination correlation coefficient (r) of 0.9990. The % recovery was in the range
of 100.57-102.45%. The limits of detection and quantitation were equal to 0.006% and 0.021% w/w (dry weight
C. sativa roots, ug/ug), respectively. The average content of friedelin in C. sativa roots was 0.025% w/w (dry
weight C. sativa roots, ug/ug).

Discussion: In extracting C. sativa roots, hexane was chosen as a solvent because it has high nonpolar
properties; and it is able to dissolve more friedelin, a substance with nonpolar properties as well, from the C. sativa
roots, compared to ethanol extraction. In the newly developed analytical method, the stationary cycle used was
HPTLC plates, which were cheaper, compared to the columns of the GC-MS/FID method. Thus, a TLC dosimeter
was used to develop the method for determining the amount of friedelin in C. sativa roots.

Conclusion and Recommendation: This newly developed method is suitable and can be used to analyze
the content of friedelin in C. sativa roots; and the appropriate specification of friedelin content in C. sativa roots

can be established.
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Figure 1 Cannabis sativa L. roots
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System 3

1 2 3 4 5 6 7 8 1 2 3 4

Figure 3 Chromatogram of Cannabis sativa L. roots sample solution (1 ,2,3,4,5and 6) and standard solu-

tion of friedelin (7 and 8). Spray with vanillin-sulfuric acid, heat at 1 10°C for 5 minutes and then

examine under ultraviolet light 366 nm. Developing solvent system 1: Toluene and chloroform (7:3),

system 2: Toluene and chloroform (9:1) and system 3: Chloroform and methanol (7:3).
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Figure 4 Chromatogram of friedelin extraction results
in Cannabis sativa L. roots with hexane (1 , 2
and 3), ethanol (4, 5 and 6) compare with
standard solution of friedelin (7 and 8) were

examined under ultraviolet light 366 nm
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W‘udmﬁa:ﬁmaﬁvl,é’mﬂmiﬂﬁ@éf'ga&haimﬁnym
Aj o U aa A L% = (% 6 o
ST AGEATIA LN TUle NSNS NETULEN LT

. o . L e A

Lol TE UL I NI ALANEI9Tw LY
AANZANILLATDIAUT N3 Lasx N
RALN9 AL AN ELATDINTID AL
T3 NI RILNSWLI EAUT Ld N8 IaNS
NWIAAUINMTENARIEITEEIZIAT 30 WH Hen
TRUNNTLULIAEIA 60 AL 90 WA LAEAUNA
1R eanIsnInBIAAUaINNTENANETEaZIa 60

wae 90 Wil lalueineharin (Figure 6 and Table 1)

Figure 5 Densitogram of friedelin extraction results in Cannabis sativa L. roots with hexane (1, 2 and 3), ethanol

(4, 5 and 6) compare with standard solution of friedelin (7 and 8) were examined under ultraviolet

light 366 nm
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Figure 6 Effect of extraction time to extract friedelin from Cannabis sativa L. roots: 30 minutes (1 and 2), 60

minutes (3 and 4) and 90 minutes (5 and 6)

Table 1 Area under the peak of friedelin was extracted with hexane at 30, 60 and 90 minutes

No. Sample

1 Hexane extract (30 %1#1)
Hexane extract (30 #171)
Hexane extract (60 %1#1)
Hexane extract (60 #171)
Hexane extract (90 1)

o g~ W N

Hexane extract (90 #171)

Vial hR; Area peak
1 40.1 0.00133
2 39.3 0.00152
1 39.5 0.00254
2 39.3 0.00242
1 40.0 0.00255
2 39.7 0.00246

Gttt TN W IAB3 a9 USH
WSedulusiniyn Feden enaudus
avanglumaationaslfna lumsstiea 60 wif

A o P
ﬂ'J'INfJ'l’Jﬂﬁuluﬂ'li@liﬁ'il'!ﬂﬂ’liﬂ%&ﬂﬁu

ANNMNIN mmé’m:rmzsﬂa\ﬁmmﬂwmmmwu

NNOVDIENTETOLENLTUINTIND YT T UL
AUNATDITNTINATPUNTIAAU 71 hR, @&y

A yan o ~
39.7 LLazLS\IBEL‘IT’J‘Em‘N]‘J’m’JG) UV spectrum W@

2
¥ o o e !

VUL WUENITIEDINNTYANAULES
§

' 1
= A

sgafiaNNeIndwALITL (Figure 7)
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09
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05

o1

Figure 7 Ultraviolet spectrum of friedelin in Cannabis sativa L. roots sample solution (1 ) compare with standard

solution of friedelin (2) Analyzed withthin layer chromatography densitometer. After spraying with

vanillin-sulfuric acid test solution, heat to 1 10°C for 5 minutes, then examine under ultraviolet light

366 nm and detect the plate with thin layer chromatography scanner.

Foin lunien 3R nsi s nnmBiedny
lusniys 39denasiaYanTQananILES
Faamhlowafinnuemnan 366 Wlises

1.4 MmsRnwrfanazdadiuvasignaia
\naaudl

Wudwé’@ﬁmmaﬁanmLﬂﬁauﬁ FvilFms
LenessLsEnaLYaailunssnTuAYe hRf sy
anraanSwanlussasaadiiogenntyn
fio sarmanaNvadngduLazaas lswasaly
Somdm 9:1 WenBauflauiudasiussazans
waNapslngBulazaaalswainludandu 7:3

AT NﬁN‘Haﬂ@aaIiW Q%N LLRSLNYNUD R

sluélﬂ?ﬁﬁﬂl’m 7:3 (Figure 3)

2. MInadauANN1E 1avaaIsILATILH

2.1 ManasauaNNTuFUATILaTTNS
Iesen

mﬁﬁﬂﬂ/\l&n@]‘sﬂﬁu (calibration curve)
FENINANNTNTULDITNTAEM LI ATTIUUAY
FuA R U U TaTaLENT
mmgmw%mﬁuﬁuﬁumﬁﬁ@ﬁé’ﬂwmmﬂmé’u
0199 IUBIANNDNTY 25.99-831.60 talasnSn/
fadans lnafdedussansandaiug @) whi

0.9990 (Figure 8 and 9)



J Thai Trad Alt Med Vol.21 No.2 May-Aug 2023 (407]

Figure 8 Densitogram of standard solution of friedelin concentration range of 25.99-831.60 ug/mL

0.02000
0.01800
0.01600
0.01400
0.01200 .
0.01000 o

Area peak

0.00800 y = 0.00002x + 0.0004
0.00600 r=0.9990

0.00400
-".

‘.Q

0.00200

0.00000
0.000 200.000 400.000 600.000 800.000 1000.000

Concentration of standard solution (zg/ml)

Figure 9 Calibration curve of friedelin concentration range of 25.99-831.60 ug/mL
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2.2 NSNAFIUSDLATVRINITAUNSUUAL

r
ANULTE

W Tas M EmTIOTTIUNTIARUN
anuidadusEeueng o) TugemslEan 3 su ag
sLu sample blank Bl rath sample blank MW7
6 1 LAYIMTILN spiked sample TLHURY 3
Weiaeswin duplicate MMNAIGU MILFSEN spiked

A 1 1% 13

sample WRANNENTU 50, 100, 150% ANNTN
3 a = dl o 13 1 o %
TuasnSiaaunf I lawintusauey 35.71,
52.63 WAy 62.50 laehviin enNaeL

NSATUING

sample blank 73@9eA L6 RSO NN
dinduraanBinauade 21.60 ulasnSu/nadans
(Wnue AU ldRaaInEIeAUAM v 9 naNms
&ue159 v = 0.00002x + 0.0004 azlden x @
USsnouansdndnananseaundnwnde)

ANHT N U0 INELAAW] sample blank
Cow/w) lognihmsinuierasnnieys
WML (21.60 ug/mL) x (5 mL) x 1 x 100/41%HN

i?ﬂﬁtym 2.0043 ug /1,000,000 = 0.005%w/w

Y%recovery (C1-C2)x100
C3
AereUANNDNTUG

C1 fio anNdNian e L spiked sample

Table 2 Results of percentage recovery and repeatability

Analyzed Sample blank
substances (ug/mL) (%w/w)
Friedelin 21.60 0.005

wihtiu 30.862 lulasnsn/Aadaes

C2 fia enndndueeIans I sample blank
Wiy 21.600 lulasn3a/fiadans

C3 A PR ssnsTIfa Wwhity 9.281
1ulasnSuw/fiaddns

%recovery = (30.862-21.600) x 100/9.281 = 99.79
dlodensisvduay 3 91 aadiay 2 ais agld
%recovery = 101.43 = 2.54 bay %RSD = 2.51

Tuansdentumsdimdaaazaninsfn
naufissuemddues N AL 2
FnnmsouT TR NN usiazena
Aaaniza C1 uay C3

NNMIIATLRF8ENI spiked sample WU
hieuarrnIMIRunaLTasIINEIAA eflntag
100.57-102.45% (Table 2)

AMSNAFEUANALTIES

Repeatability S10T1eAUSsmuansnsiaan
lusheehsnniiym WU Yaearaiesin
MOIPIUTNANS WhrTu 1.77 (Table 3)

Intermediate precision, between-day
eeRUSnuEmIWSean lushaeesniy
wuhfiedaasadauTne T uELInN S

WINAU 1.93 (Table 3)

Spiked level n=6
(%) (%w/w) %Recovery
mean = SD %RSD
50 35.71 101.43 + 2.54 2.51
100 52.63 102.45+1.14 1.11
150 62.50 100.57 + 1.58 1.58

%Recovery acceptance criteria according to AOAC Peer-verified methods program on policies and procedures, Arlington, VA, USA (1 998)

is 95-105%
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Table 3 Results of repeatability and intermediate precision between-day

Analyzed substances %RSD

of repeatability

Friedelin 1.77

%RSD
of intermediate precision
between—day

1.93

2.3 MINAFUIAINNAVINITATIANY

NISATWID

MeLszanniag LOD 91N calibration

curve

LOD (ug/mL), Miseanos = 3 x standard

LOD (%w/w), Milseanns

error/slope
standard error = 0.000188
slope = 0.000022
LOD (ug/mL), @1daguimh = (3 x

0.000188)/0.000022 = 25.636 ug/mL

LOD (ug/mL) x 3615763 (mL) x 3fURna19 x 100

WU LOD 209MaaLaeAnSIa a1 Wiy
Soway 0.006 laenhwsinuisrasniym
24 N1SNAFAVAAINNAVAINISIALTS

S
MSATWIN

MuenLszanaieas LOQ AN calibration

curve

1,000,000 x ¥vtkiNeIneng (ug)

(25.636 x 5) x 1 x 100/1,000,000/2.0043 = 0.006

LOQ (ug/mL), M1/5vsnb = 10 x standard
error/slope

standard error = 0.000188

slope = 0.000022

LOQ (ug/mL), @1dsgains = (10 x
0.000188)/0.000022 = 85.455 ug/mL

LOQ (%w/w), Milszanns = LOD (ug/mL) x U3snenfileiaga (mL) x 3eUiRna1d x 100

%recovery

C3

AN T NTUID9 LOQ W1nY 85.455
lalaanSa/Aadans
C1 fip AnNdNTanIaNT 1 spiked sample

Wiy 65.612 IulasnSu/fiadaes

(85.455 x 5) x 1 x 100/1,000,000/2.0043 =
= (C1-C2)x 100

1,000,000 x $hntn@@eng (ug)

0.021

C2 o e umasans i sample blank
Wiy 21.600 IulasnSu/fadaes
C3 A0 AN NTUYDIFITALEN VU

44976 lalaan3n/Sadaes
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%recovery = (65.612-21.600) x 100/44.976
= 97.86

HedenerUsunsieanly spiked
sample 6 1 MIFnnEaLaIMIAUNEL 7
mAean 5 p¥s avdunamiouwiutafausn ug
ALENWRNIZA C1 ey C3

Wataen 6 91 alel %recovery = 100.40

Table 4 Results of Limit of Quantitation

Analyzed Spiked sample LOQ
substances (ug/mi)) (% w/w)
Friedelin 21.60 0.021

+ 1.90 Lag %RSD = 1.89

WU LOQ 229mTeneinsiaduyinfiu
Suar 0.021 laeshmiinuisrssnniam ag
ﬁmﬁmmummgmﬁmﬁw% Wiy 1.89 uag
Youazansmsundua lugredosar 97.86-

102.94 (Table 4)

n=6
% Recovery % Recovery % RSD
mean x= SD
97.86 100.40 £ 1.90 1.89
00.89
102.94
101.92
98.87
100.91

2.5 NSNAFIUANINI NI
NNMINEATNTALALTNTHATTIUNTLARY
uazaEIATAMEFa e TINTYN wuhmeldanme

Tasn N A RIWNSAR@INTU S3NFOLLNENT

N3LAAWLAZIA UTENOUNIILATNIDIFT Lib
%2 1 9 (% 2 =
fIazanesnagenniymesnantiwld laad

@1 hR, ey 39.7 (Figure 10)

Figure 10 Densitogram of Cannabis sativa L. roots sample solution compare with standard solution of friedelin
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3. myanziBmnansinauiluiesazlae
UHUNURYOIINNYB
NANITAOTIZAUS N NS LA A e D8N

(%

I9RALTINAEY CANRL, CANR2, CANW1 Lay

CANW2 WUNUSHawnE0dan e ndesatay
0.025 laehwinuisasnniwn (ulasnia/

1slasn5w) (Table 5)

Table 5 The results showed friedelin contents in dried Cannabis sativa L. roots by thin layer chromatography

densitometry

Sample Sample code Sample weight The concentration of friedelin Friedelin content
() is calculated from a linear (% w/w)
equation of Calibration curve
(ug/mL)

1 CANR1 2.0043 115.756 0.029
2 CANR2 2.0042 90.608 0.023
3 CANW1 2.0055 104.325 0.026
4 CANW?2 2.0057 87.560 0.022
mean 0.025
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ayldensavanemasauniadu-nsadansn ey
MIREALNAFILAFINTOATIIMNANTNAN 9T
WMaSAUDLA (triterpenoid) b8 LaTETNSIOAY
dussngulasmesfinesdady g1unanis
2 asaa 6 o 1 1
NAFOUANN F L Awa9isAeTeieanaln WU
calibration curve #8913 NATTIUNTORUL
SNt DA Uue S I saNIENg 1.07-106.89
e ;e e o £ e .
alaanSu/fadaes NedNLTBNoanaNNwS
(r) WWiINfTU 0.9990 A1FaLAYIDIMIAUNALDY
w9 100.57-102.45% LOD way LOQ Wi
Zavay 0.006 WAz 0.021 aernuinuisaassn
fyn (lalasnda/lalasnda) enudsiu U5anmu
MnseaulushaesTagAusinfns CANRI,
CANR2, CANW1 Lax CANW?2 fenmdssasay
0.025 laehninuisasnniun (lulasnsas
Talaan3sa) A5eud sy lasn N AR
a (% d‘ = a a
fmawanniie WRLseAnBmMumaenans ans
JaX que 4 ds .
hlumsuonansfisan 1¥pmeantauiitioaas L
glaenn luMInsI93e Iz nmadnunit e
U3 DIENTRYAI LD NIIINA YT TIE A B
Tounusulassn NI AR [N T Ba9aN
WuehussaramemeseUNiaiu-nIadaysn 1
AMN3D% 110°% Witk 5 Wil udeTasaumeld
=) 1 dl [ al (K2
usaEIM wuNuaUEITIUTINg Sauaaed e
=4 gd 2 [
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