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ABSTRACT

This research aimed to study the effect of solvents on the antioxidant activity
of the Kae Mussakaya Thatu Atisan formulation, a traditional Thai medicine used to treat
diarrhea. The study employed three solvents which are hexane, ethyl acetate (EtOAc),
and ethanol (EtOH) for extracting active compounds from the formulation. Antioxidant
properties were evaluated using DPPH, ABTS, and FRAP assays. Total phenolic and flavonoid
contents were determined by Folin-Ciocalteu and Aluminum Chloride Colorimetric Method,
respectively. Chemical analysis was performed using HPLC technique. Results showed
that ethanol has the highest yielded extract (7.08%), followed by ethyl acetate (4.75%)
and hexane (3.18%). The DPPH antioxidant assay revealed that the ethanol extract had the
highest antioxidant activity with an ICs, value of 90.01+5.55 pg/ml, while the ABTS assay showed
that the hexane extract had the highest activity with an ICs, value of 17.74+1.42 ug/ml and FRAP
value in rang from 23.45 - 59.57 mmol/100 ¢ extract. However, the antioxidant activity of all
extracts showed lower than that of Trolox. In the chemical composition analysis, the ethanol
extract had the highest total phenolic content (33.64+2.99 mg GAE/g extract), while the hexane
extract had the highest total flavonoid content (70.19+4.79 mg QE/g extract). For cannabinoid
analysis by HPLC showed the highest A9-THC content in EtOAc extract as 60.42+0.04 mg/g
extract and the highest CBN content was found in both hexane and EtOH extracts, with values

of 59.17+£0.07 and 39.58+0.04 9%w/w, respectively. In addition, GC-MS analysis identified
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59 compounds with the main active compounds being THC, CBD and (+)-2-bornanone.
This research demonstrates that the type of solvent significantly affects the extract vyield,
antioxidant activity, and chemical composition of the Kae Mussakaya Thatu Atisan formulation.
The findings from this study can be used as a guideline for developing appropriate extraction
methods to obtain extracts with maximum antioxidant activity and may lead to the

development of pharmaceutical products from the traditional Thai formulation in the future.

Keywords: Kae Mussakaya Thatu Atisan formulation, Antioxidant activity, Organic solvent
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GAE/g extract 9898 d1AtYy 5998907 ADANT
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QE/g extract wazalsanatoniuoa AUTuu

(5‘1;’16361 fio 57.77+0.54 mg QE/g extract

M19199 4 USinauiluednsasaena huesnT I UEUNLANES WeRaNs Viafineefiasanesms o

. . L. USunauansdnfgy
#9819 fvinazane
TPC (mg GAE/g extract) TFC (mg QE/g extract)
Hexane 15.00+1.01¢ 70.19+4.79°
EUAYANESINDRANT FtOAC 22.82+0.23 63.73+4.23*"
EtOH 33.60+2.99° 57.77+0.54°

T
o =

NUBWR FITNYINT8INY a, b, ¢ vunedsnnuuanaeiusaifuddiloneuisudsunu

arsafyluleazfviazaneNse ARt 95%

4. MsaAsIEvInLAULIDUReRfIemALia
HPLC

1153 gRmUsinaauu tuosn
sAenAila HPLC Guawh%’uml,l,f:uﬁmam@l
ofians w4 3 Fvhazane fenns1ed 5 nuans
wAuunTusadavua 4 vila Ao CBN, A9-THC,
CBC way THCA dlailSoufiouunazsvhazany
WU CBN wusnfigaludavinazane
LENLTU LN 1TU 59.17+0.07 me/e extract
50989U1A oAz A18 LaNIUDA AU
39.58+0.04 mg/g extract uyaaﬁ'qmﬁaﬁ’q 11
azanulefiansdian Wy 38.47+0.03 me/g

extract @1mTUUTUIU A9-THC nusnfianaluy

o

Favazane wflaesdian Wy 60.42+0.04
Mg/g extract 39IAINIADAYINALANLDNIUDA
Y 23.61+0.01 me/g extract upsfignde
FvazansLeniey Wiy 23.66+0.03 me/g
extract uazUTua CBC wunnniigaludi
aza1uLefiaesdian MU 14.28+0.03 me/g
extract 5998917 YAz BB LAY
13.40+0.00 mg/g extract uyaaﬁ'qmﬁa #2911
aLAYLANIUBA mlﬁﬁ’u 6.65+0.03 mg/g extract
uazUsunas THCA wuludvinazanesiefiaos@iom
Waesavaratewiend sl usuia 5.24+0.01

mg/g extract
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A15197 5 USunauuauundueen 103iSugyaAnIgsIfeRasninszuaemailn HPLC

Usunamauunduses (mg/g extract)

Cannabinoids

Hexane EtOAC EtOH
CBDV ND ND ND
CBDA ND ND ND
CBGA ND ND ND
CBG ND ND ND
CBD ND ND ND
THCV ND ND ND
CBN 59.17+0.07° 38.47+0.03° 39.58+0.04°
N9-THC 23.46+0.03° 60.42+0.04° 23.61+0.01°
A8-THC ND ND ND
CBC 13.40+0.00° 14.28+0.03° 6.65+0.03°
THCA ND° 5.24+0.01° ND"

U8R ND Aa Not Detected 138n539bINU waLAISNEINWIINGY a, b, C NUIBAIAIUUANAT

a o [

fupenafidudfiioilSeuisuUsunauauunduosn luknay

o

5. MTRTEinesAUsEnaunaAiinewmalia
GC-MS

nMsesEandsznoumaaiingg
wadla GC-MS maﬂﬁﬁuEnl,l,humﬂ'mﬁwlaaaﬁ
4 3 Favinavane mmmisqmiﬁwé’mﬁyﬁwm
59 wila lneifleadnnis Lenieu a1unsasey
miﬁwﬁ’aﬂﬁﬂgﬂwm 34 ofin U THC (21.88%),
CBD (21.88%) waiz Card-20(22)-enolide,3-[(2,6-

dideoxy-4-O-D-glucopyranosyl-3-O-methyl-3-

'
o

WNaraeNsEAUAUTDNUY 95%

D-ribo-hexopyranosyl)oxyl-5,14-dihydroxy-19-
oxo-,(3B,5p) (8.78%) M1UAIA U Wi eartane
L7 a8ETLA amwmzqmseﬁﬁ’zylaﬁyﬁmm
21 %A 13U (+)-2-Bornanone (49.46%), THC
(15.54%) wag Bicyclo[2.2.1]heptan-2-0l,1,7,7-
trimethyl-,(1S-endo)- (14.91%) Aua10U Lay
doafineienuoa mmiaszymﬁﬁwﬁiﬂﬁﬁqmm
29 %l 19 THC (35.35%), CBD (21.51%) uae

Trimyristin (9.02%) AU&U 57 6
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A13197 6 B3AUTENBUMAUATIYBIINTULNYANIETIRERAMTTIATIENATEINATA GC-MS

'
S o

%Peak area

duii MW Formula K YasnsdnAy
Hexane EtOAc EtOH

1 136 CioHig 897  Bicyclo[3.1.0]hexane,4-methylene-1- 0.14
(1-methylethyl)-

2 154 CiHigO 1059  Eucalyptol 0.17

3 154 CiHigO 1041  Bicyclo[3.1.0]hexan-2-ol,2-methyl-5- 0.03
(1-methylethyl)-,(1a,20,50)-

4 152 CHiO 1121 Camphor 1.76

5 154 CiHigO 1209 3-Cyclopentene-1-ethanol,2,2,4- 0.23
trimethyl-

6 418  CyHaO4 3022 Glutaric acid, (2-methylcyclohex-1- 0.10
enylmethyl tridec-2-yn-1-yl ester

7 152 CyHisO 1121 (+)-2-Bornanone 0.83 49.46  0.65

8 154  CyHigO 1138  Isoborneol 8.44

9 154 CiHigO 1138  Bicyclo[2.2.1]heptan-2-ol,1,7,7- 14.91
trimethyl-,(1S-endo)-

10 216 CjHi©O 1331 Camphor 0.08

11 204 C,H,,05 1494 Propanoicacid,2-methyl-,3-hydroxy- 1.49
2,2,4-trimethylpentyl ester

12 204 CisHoa 1579 Caryophyllene 0.34 0.24

13 220 CisHyg 1507 Humulene 0.07

14 272 CisHysO 1894 Caryophyllene oxide 0.61 0.17

15 258 CooHs 1842  7-(2,6-Dimethyl-hepta-1,5-dienyl)-3,8,8- 0.29
trimethyl-bicyclo[4.2.0]oct-2-ene

16 278  CysHs0, 1774 Butolicacid,methyl ester 1.38

17 256 CooHzg 1968 Neophytadiene 0.93 0.41

18 290  CyH5,0, 1978 n-Hexadecanoic acid 1.60

MIATaMITANENs U7 9 atud 2 nsngiau - Sueu 2567




NIFITIMIVAITAT UNTINIFETIVANTIGIUNT

Journal of Allied Health Sciences Suan Sunandha Rajabhat University

%Peak area

'
=

aduil MW Formula Kl Yasn3anAeY
Hexane EtOAc EtOH

19 308  CypHuO 2161  1H-Naphtho[2,1-blpyran,3- 1.03
ethenyldodecahydro-3,4a,7,7,10a-
pentamethyl-,[3R-

(3a,4aP,6a0,10ap,10ba)]-

20 290  CyHsO, 2141  1-Naphthalenepropanol, a- 0.17
ethenyldecahydro-2-hydroxy-a,2,5,5,8a-
pentamethyl-,[1R-[1a(R¥),
23,42629.9290.290.6680191.2
(7Ta-Isopropenyl-4,5-
dimethyloctahydroinden-4-ylmethanol

21 222 CyuHiO 1659 5-(7a-Isopropenyl-4,5-dimethyl- 0.47
octahydroinden-4-yl)-3-methyl-pent-2-
en-1-ol

22 270 CisHpsO 2004 (7a-Isopropenyl-4,5- 0.29

dimethyloctahydroinden-4-ylmethanol
23 296 CyoHso 2045  T7-Isopropyl-1,1,4a-trimethyl- 0.38
1,2,3,4,43,9,10,10a-

octahydrophenanthrene

24 314 CyHuO 2605  Phytol 0.98 0.66
25 224 CyHy,0, 1638  Cannabidiol (CBD) 094  0.83
26 206  CysH,gO5 1287 Ethanone,1-[2-(5-hydroxy-1,1- 0.20

dimethylhexyl)-3-methyl-2-
cyclopropen-1-ylJ-

27 314 CisHyg 2486  Tricyclo[4.3.0.0(7,9)Inonane,2,2,5,5,8,8- 0.15
hexamethyl-,(1a,6B,7a,9a)-

28
29

328
314

C21H3OOZ
C21H205

2490 Cannabichromene (CBCQ)

2475 Cannabicoumaronone

6.56
1.80

1.62
0.24
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%Peak area

aduil MW Formula Kl Hoasddny
Hexane EtOAc EtOH
30 297  CyHy0O, 2604  Tetrahydrocannabinol (THC) 21.88 1554 3535
31 310  CuHy0O, 2582 Oxazole,2-[1,1-biphenyl-4-yl-5-phenyl- 0.75
32 244 C,HuO, 1652 Cannabinol (CBN) 2119 430 2151
33 326 CyuHyOs 2824 2H-Pyran,6-heptyltetrahydro-2,2- 0.83
dimethoxy-
34 710 CsHs54044 5558  11-Hydroxycannabinol 0.16
35 758 CseHipo 5389  Card-20(22)-enoclide,3-[(2,6-dideoxy-4-O- 8.78
B-D-glucopyranosyl-3-O-methyl-B-D-
ribo-hexopyranosyl)oxy]-5,14-dihydroxy-
19-oxo-, (3B,5B)-
36 408 CyoHayl 2424 Tetrapentacontane 0.61
37 416 CygHu0O, 3036  Eicosane,l-iodo- 0.21
38 456  CyHs5,0, 2871 y-Tocopherol 0.54 0.19
39 430  CyH5O, 3149 B-Sitosterol acetate 0.94
40 498  CuHsO, 3342  VitaminE 0.36
41 400  CygHesO 2632 2-(Decanoyloxy)propane-1,3- 0.69
diyldioctanoate
42 448  CygHgsClO, 2813  Campesterol 0.60
a3 412 CyHgiO 2739 Cholest-5-en-3-ol(3p)- 0.37
,carbonochloridate
a4 414 CyHscO 2731 Stigmasterol 1.52 0.96
45 428  CyHy,0 2680  y-Sitosterol 3.25 2.42
46 426 CyoHsgO 2886 (35,85,95,10R,13R,145,17R)}-17(2R 5R)+-5- 0.26

EEthyl-6-methylheptan-2-yl)-3-methoxy-
10,13dimethyl 2,3,4,7,8,9,10,11,12,13,14,
15,16,17-tetradecahydro-1H-

cyclopentalalphenanthrene
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%Peak area

'
=

aduil MW Formula Kl Yasn3anAeY
Hexane EtOAc EtOH
a7 424 C,H,,0 2831  B-Amyrin 1.57 0.13
a8 468  CyHs,0, 2900  Lup-20(29)-en-3-one 0.49 0.43
49 426 CyHgseO 2848 9,19-Cycloergost-24(28)-en-3-ol,4,14- 0.15
dimethyl-,acetate,(3B,4a,5a)-
50 394 CooHae 2622  Lupeol 2.13 2.03
51 468  CyHs,0, 3025 24-Norursa-3,12-diene 0.21
52 440 CyHs,0 2834 Olean-12-en-3-ol,acetate,(3B)- 0.56 0.34
53 442 CyHs00O, 3090 9,19-Cyclolanostan-3-ol,24- 0.76 0.51
methylene-,(3B)-
50 426  CyHsO 2873 Betulin 0.14
55 562  CyHuO, 3759  o-Amyrin 0.33 1.41
56 722 CgsHgeOg 4932 Phytylstearate 0.34 0.24
57 468  Cy,H,0, 468  Trimyristin 9.02
58 440  CyHgeO, 3036  Lup-20(29)-en-3-ol,acetate,(3B)- 5.85
59 136 CyHiO? 897  Betulinaldehyde 3.95

U 87.46 98.82 9201

nUEwmA MW Aewdaluiana wag Kl fie A1 Retention index

dsluazanusena Yos3oLRENANANT 019aENoud 193AUTENAY
Tunsanuiinanisisouanddmiiua maafivewindue dseraUszneumeansiiida

e usaiuszdnsangegalunisadnaisain dunansdluaudeansiiidagaduaning
i3uen lnglnsesasnandngefian (7.08%) aunalunsvaaeuqvinueuyadaTy
AIUA 210 a0sTIAN (4.75%) LazionLyy Pe¥s DPPH wunansadaoyueaiiusyansnin

(3.18%) AAIEIHU HaSWSLaBAARBIRUNISANE 89en (ICs, = 90.01+5.55 pg/ml) Feonadunaun
909 Zhang wazAy (2018) finundvhazay nANuEnsalunsaiaansuseneuiluedn
fifdaununansfiegs wu levnuen SUsyAvsnmg it Tnenuinansataieniueai Usuaiuedn
lunisadparsdidgainiivayulng lagianty 3908987 (33.642.99 mg GAE/g extract)

asusznaulusdntaznailiuesn’® AmuuAnAIg dOAAABINUNITANYIVBY Tanruean WAL ALY
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(2021) FWUAMUFUWUS 5812 1905 U@
miﬂszﬂauﬂuaaﬂﬁquémywuauyjaﬁaix19
agnslsAmulunisnaaeuneia ABTS nuans
aﬁ“mLaﬂmuﬁqw%ﬁma%aﬁaizqﬂqﬂ (ICso =
17.76+1.82 pg/ml) FIANANIINKANITNAGDU
A1835 DPPH @ 9nnuumnn 194 819LAn91n
mmai"lqussuaﬁ%wmaauhaaﬁﬁ%uaqaﬂaﬁaix
yidane o Ing ABTS @1u1507sAs 18N asTl
avaneluthueslulosiule Tuvess? DPPH e
funi1sinanslunqu Hydrophobic (139 Lal
avanglutvdeazanglavesunnsinazanglamiy
fvhavanefilufidn) 1nnan Feeennassiiunis
a5 u1elun1SANE1909 Tanruean WA ALY
(2021) msitansadmeneuiivsinamnaliuosn
33Ug9gn (70.19+4.79 mg QE/g extract) 819
Lﬁuﬁm‘i’aﬁ’]ﬁzyﬁéwa‘h;ﬁqm%‘ﬁyma%aﬁaizqﬂ
Tun15MAEEUAILIE ABTS AMUUANATISENING
ﬂ?mmmsﬁwﬁmLLaxqw%}?ﬁua%aﬁaiﬂul,wiaz
Fveaeuuanduiiudwrusurouvesuduius
sw'ﬁNaaﬁﬂszﬂaumuﬂﬁl,l,azqmémﬁ'm’m
vasansanaayulng’
mMslnsesaUsEneuynaaiiuan sl
Wiunansadateniueaiiuiinadluednsiuggn
Tuvaef asatmeneuiusuiaralivess
UGN Feaennasatun1sine1ves Li uaz
A (2020) inuandvhazanefinneiuanse
afnansadalaunnaiaiy Tngianizlung
ansUsznavilusanuazaliuesn® audumus
iwiwmﬁﬂizﬂaumamﬁLLazqwﬁ(mymaqyja

dasuduinunauls Ingansanaf dusuailuedn

suuazviahuegnTugluwaluNnazLanigns

=

GTmawaﬁmwﬁ FeaonnnotunTsAnyIves
Zhang wazAni (2018) inuanuduiusiBauan
s:mfwﬂ%mmmaﬂs:ﬂauﬂuaéﬂuazqméﬁum
auyadasgluayulnsvangyin'®
NaN1IANIUS U LA UBE R
”Lw‘h%’um:mmaﬁmaamﬂuﬂ%gaﬁwumslmum
Juouaanua 4 vl Ao CBN, A9-THC, CBC
uay THCA Beiinammnmsiuly Tasduogiu
fvazaneiilolumsarin dduasainiefiaesd
R A9-THC qqﬁqmwﬁﬁ’u 60.42+0.04 mg/g
extract uagil CBN qqﬁqm‘[,umiaﬁ’maﬂwu way
ASATRYIIUEA BN 59.17+0.07ua% 39.58+0.04
me/s extract Audy dlonBeuiisuiusisuenii
Lsgﬂﬁzysm U AU BUNANT MU Tane
LLaWTW%UEJ’]LLfTﬁ’]Qﬁﬂﬁ wudvdinveauauLy
Juosauannsiu Inglusiiveyaniesiy
ofansiuTIm A9-THC genani3uendunans
wazdSuETI Ay uwailtinamesnisiuen
uN51mANTT uardiUsinm CBN ganmvia 3 3y’
UBNANTNAIIATIZRIAUSENEUMS
il aremada GCMS uansle i udsnana
na1nvateveaT@1A ylum1suen lngwy
msﬁﬂﬁgyﬁy’wm 59 ¥iln Faunazdaviazany
muﬁaaﬁ’mmiﬁﬁaﬂﬁymn@mﬁ’u ansddail
Wuiuﬁmmqﬂ lﬂyLLﬂl THC, CBD wag (+)-2-
Bornanone Lﬁumyu A1TwWUeEns THC uwag CBD
TudTuugaludsueyaniesinefaiseid
adunsiaUsyans amwassnuenilun1sdnw

9INITNNIZTUUNMLAUDINIT 1ABLANIZDINT
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neudy dedonnaesiun1sAnyves Sharkey
wag Wiley (2016) 75189 1u8sUnU1Mves52UY
woulauauudueyaluniseuaun1TaILYes
FEUUNILAUINNT @15 THC wae CBD H51891u
Nilgrisannisdniau annvanievesdla uaz
PPN TINNLTTTUUUTEAlunI Ry
91152 §aunazidunalndidglunisussm
omsnondelaveshnivendnnvarslunga
wAuuduosAfIna?

Tnoagunisdnuid uanslvifuds
FnenmvawinFuenanesneiaslunisaiu
ouyadasziaresnUTENoUNILANT d1ATy
FatusyAudhazaneily Tseraiduiugiu
dagluniswaieianayulnsdmiusnw
pMsvendsuardgmszuunaiuesau 4
UszAnsamuayainudasnsevessSuenil
Tunsilulenaedinaely msideluemanaas
JALUNTAARUYE LS I Tilanziazas
nsAnwludenaaes uaznisvaaemIndin
Wewmuehsuenilmdunadeniiisyansam
noly

SRIGIGIIE
miﬁﬂmLﬁmammia{uﬁumwmaau
an3 mundyinet 1wy qns aunissniay
qmémywuqa%w wazqns annistuiivesanla
itelunes fURNsLazdRINAaes il e udy
Uszandainuazainulasndevesisueilunis
%ﬂmmmiﬁmLﬁaLLazﬂzymiswmmaummi

YONANH AITANTUNFITLTIAnLNEINUNALN

n1seengusvesansdfnlusiiue Tnslane
THC waz CBD W3 auvt ad nuimdnsiauit
wanzauvasayulnsuaziaLngULUUA A
gfifUsEAnEam et lugnsianngnsiiu

UsEaNENNgegalunsinw

AnRNssUUsENA
VOVOUNTLAMINY IS UANLIVANANT
TNYNINFUNTAIATIN UNITNYI1EI1YA )

auauniidalaaniunlun1svinidy uas

'
o v o

UTYM 5151551 AesUaLstu e NeulAsen

fonsiaignelylun1svinige

1ANE1581984

1. a0 o, Msauiulovisnisaaia
nsumeulnetiienan MIAnda. 115ans
MUY LHULNEUAZNITLNNE M 9LE BN
2547, 2(3):105-17

2. nsuianisume wulneuaznisunne
NAUEBN NTENTNAIFITUAY. LNULLUY
e Mmensiaaydlnglne atud 1
WA, 2560-2564. FumaTai 1. AYNTUTING:
T5aflund 10a Dumosana; 2564

3. psunsumELNUleLagMIuImGNaLden
NTENTNAITITUAY. Yar151d Ty
nsurmekaulng atueydny: MmIveumy
Ingvesw@fiiniesyy. Auwasad 1.

NTUNNUNIUAS: Tssunwauasywielve;
2564
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