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Abstract
Mitragynine is the principal active alkaloid in Kratom leaves. In the past, kratom leaves were widely used
by Thai people, folk healers and traditional Thai doctors. Later, kratom was classified as a narcotic, causing its
development and use to be stagnant. However, kratom has been removed from the list of controlled narcotics
under the Narcotics Act in 2021, allowing it to be used more widely. At present, in the process of quality control
of kratom leaves and kratom leaf products to meet international standards, it is necessary to use mitragynine as a
standard substance, which is expensive and still has to be imported. Therefore, this research aimed to develop an

isolation procedure of mitragynine from kratom leaves to replace the import of mitragynine. The extract of kratom
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leaves was prepared by extracting finely ground kratom leaves with 40% ethanol. The extract was subjected for

mitragynine isolation by column chromatography using silica gel (grade 9385) as a stationary phase and

chloroform and methanol (with 0.1 N sodium hydroxide) at the ratio of 95:5 as a mobile phase. The collecting

fractions from column chromatography were examined for the presence of mitragynine by thin layer

chromatography. The fractions containing mitragynine as the major component were combined and mitragynine

was further purified by turning it into mitragynine picrate. By using high performance thin layer chromatography

(HPTLC) technique, the isolated mitragynine had R; value that matched with that of the standard mitragynine. In

addition, the characterization of mitragynine picrate was also performed by 'H-NMR spectroscopy, Fourier-

transform infrared spectroscopy (FITR) and MALDI-TOF mass spectrometry which provided the physical identity

data of mitragynine picrate that have never been reported.

Keywords: Kratom, Chromatography, Mitragynine, Mitragynine picrate
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Figure 1 The plant and leaf of Kratom kan dang
(photo by Vallisuta, O. 2024)
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Figure 2 Molecular structure of mitragynine

(by Thititanaapipong, P. 2024)
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ﬁ%awqﬂwmam%dﬂ Mitragyna speciosa (Korth.) Havil.
MN8LaY91989 TTM No.0005467
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FUAUN 220 Barnifeaia Snsuiiugumil 1 esrnileaia
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2.8.2. n1sngadiandnyalvea15iingd
latluniasadaemaiin 'H-NMR spectroscopy

Fadvslafiufinese 5 fadndu Wniazane
TugvMarats COCL wdauluTins1eidieA3eq
Ascend TM 600/Avance Il HD (Bruker, Switzerland)

2.8.3. n1sigadianadnealvea1sing,
latluiniasadawmalia Fourier-transform infrared
spectroscopy (FITR)

ihiinslatlufinesn 5 Tadnsuneseudy
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Invenio S Fourier Transform Infrared Spectrometer

(Bruker, Switzerland)
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Tafluiniasadematia MALDI-TOF mass spectrometry
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Tulana ¢eiA3ed MALDI-TOF Mass Spectrometer 7131
wialulad SpiralTOF™ (JEOL JMS-S3000, JEOL, USA)
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3.2. myingavasuvaiinslatiuiiniase

nanvesinglaliufinasaliddunsadusieau
Aounii wagldseauindiyanasuwmaiiindu 220-225
asrniBeawa [12] Tdeiildvnnsanedng (recrystallize)
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(Dragendorf’s spray) (Figure 3) visflenatdunaain
Y Y

Todeulansanlosuuuay TLC wsizansanaliaaudu

AT NAUABSHAUTIUUNTEAYNTDS

3.4. msuendinsladudleasauilasunlnns i

INNTNARBINUIRWININTANUIA TaussanIn
(activity) Tuseéiu 5 [10] tleansuralunisgaduans
AT lneludnlddviazatedunislunisadaly
nseviou Wy 95 Wesidud lenuea [3], [6] wWnuea [13]
waveaolswesy [14] WWudu Fvhlildansdy 4 uenain
finslafiuesnuisie Tnswed Falusununsuenide
Jipsrzaiiinsilatulutuneulasuilnnsiil [15] 91nn1s
NAaRINUINNSITaNsata 40 Wesidud Leniusaunyi
asueniinglaidu Sdefniinisly 95 wWesidud wsne
dlothinasreduiansatn 40 Wesidud nuealias

du 9 senudesni laganwizd (Figure 4)
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Figure 3 TLC chromatogram of standard mitragynine and 40% ethanol extract of Kratom

observed under UV,5, nm (1), UV nm (2), and Dragendorf’s spray (3)

Figure 4 Comparison of Kratom kan dang extracts (1 g each) in a silica gel column

[A] 95% ethanol extract and [B] 40% ethanol extract
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dlensavdiuusznavlunasndae TLC wudn
waoad 9-11 farsfinslafudundndsinissiuuds
Uz iaf 810 INAUTHIMEAITUUUNY Y
i 0.0164 n¥u Wrluviindefinase Tngazans
AulunIuea 3 adans ldaslunaeannass nen
ansavawduslutvesnsefina3naslunasanaaesau
laiftdnwazejuii iiuludidulvinnazneuasysal (Figure
5) nseafunznauinslatiufiniasaldvimin 0.0212
nsu Masenasinslafiuneiedlegluglvenniedin
wsmi finsAnwudanuinansinsilafuiiiussuunis
crystallization 9zanunsaldarsinsladiuaiiiiaay
Ulavislddaoray 99 ifloTinsngiidhe GC-MS [12]

wnlsuisuiuvnudsoneundni fadesadn
Samasunsiniieasneduiidedldansneduiilunisuen
Tnondausnldnedudaunn 1.5 x 22.5 § (Uszanas 4x57
wuRns) swasfivzeonunld wddesinluiudani
AoduLiEns aum 1 x 36 T2 (Uszanad 2.54x91 LEURLLAS)
Feenunsauendnsilatiuld [14] msldensania 40 Wesud
loueaaIreaulinliansateninglatiueenunls
funsiiupeduifissadaienfunsussndanaiuay
NINYINT

3.5, Mansadssiinslatiudleniossaay
Hauneanssausgs (HPTLC)

N1395293tAseaAnslafiuga HPTLC wuian
arusansranviinsiladuluaisadn 40 Wesidud
wvuea (Figure 6) fifn R, ileafufuatsuinsguing
Tailu o 0.58 Unngifluuausuuiiuidesuandes fien
Re Weniuduansumsgiuivsilaiiu fie 0.58 Inefianvus
vosgFaanumilouiy wazAnisgandunduuasgean

asefudl 226 wiluams (Figure 7)

3.6. n1sUufindayanienienineeedsing

latiuiniase

3.6.1. n1snigadiandnealvea1sing
latluniasadqewmaiin 'H-NMR spectroscopy

nsfigaliendnuaivesansiinglatiufiniase
mewmadia H-NMR spectroscopy 19 'H NMR spectrum
vosasinsilaiiu wu lassadrevesfiniasn Usingil 6
Wiy 8.962 drulududiu dulasiadevesasing,
Taflunulelnsiauvesisumueglsndn (Ar-H) Tutas 6 7
7.566-6.456 d2ulududiu 1 6 veany -OCH, o
3.8-3.7 A & Yaawy -N-CH, 887 3.3 (Figure 8)

Wethdeyavesinslatuiiniasniidanszs
IrnvesujuRnmsunivuiisuivteyavesiivilaiiy
finefiseauinneu [16] wudn f1 chemical shift 013
wdoulumsiudienntuniognindouluagludau
downfield (low field) (Table 1) n15tAdauldgdau
downfield ffueraidunavesdiinnseunasszqlu
Tnssadmesfinasauinudaiiddynseiud 7.56-
6.05 dauludrudrudulusneuresisuniueslsunin
(aromatic protons), dyayeud 6.44 drulududau Hu
Tsmauveansdadu(alkene proton), dyayraudt 3.86,

U

3.76 waz 3.75 daulududiu iWulusneuvesnyuiia
(methyl proton) #iuifusendiau (O-CHs) LLazé'iyzymﬁ
3.28,3.16 waz 1.27 dandludud \ulsmeuvesidafa
(alkyl proton) Faflanunaiandouannsesuiifiintou
[13] iniiee (Figure 8, Table 1) usifioglutae chemical shift
voelUsnaunIng [17] uaﬂmﬂﬁﬁawué@zymiﬂimau
yasfinAsn Aishuvinis 8.962 dallududn Selndidssiud

fsneamuanneuy Ae Asumde 9 @wludueu [18]

Figure 5 Precipitation of mitragynine picrate [A] and its needle crystals after recrystallization [B]
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Figure 6 HPTLC chromatogram pattern under UV,s, of 40 % ethanol Kratom extract, 2 pL of 80 g /mL [A] and

standard mitragynine, 12 pL of 200 pg/mL [B] [TLC system: Silica gel GF,s4, *CHCl;-MeOH 99:5]

Note: *CHCl; = 99 mL + 1 mL MeOH (0.2 N NaOH)
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Figure 7 Appearance under UV,5, nm of standard mitragynine [A] and mitragynine in 40% ethanol

Kratom extract [B] and their UV absorption spectra [TLC system: Silica gel GF,s,, *CHCl;-MeOH 99:5]
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Figure 8 H-NMR spectrum of mitragynine picrate and its molecular structure

Table 1 Chemical shifts of mitragynine picrate versus previously reported chemical shift of mitragynine [16]

8 in ppm H NMR of mitragynine picrate

8 in ppm H NMR of mitragynine [16]

7.566-6.456 (3H, m, Ar-H)

6.443(1H, s, =CH)

3.861(3H, s, -OCH5)

3.766 (3H, s, -OCH,)

3.759 (3H, 5,~OCH,)

3.281 (4H, -N-CH,)
3.161(2H, -CH,)

1.278 (2H, m, —-CH,)

0.875 (3H)

7.42-6.45 (3H, m, Ar-H)
6.43 (1H, s, =CH)
3.86 (3H, s, -OCH3)
3.71 (3H, s, -OCH?3)
3.70 (3H, s, -OCH3)
3.01-2.99 (4H, m, -N-CH2)
2.52-2.51 (2H, m, -CH2)
1.53-1.33 (2H, m, —-CH2)
0.862 (3H, t, J = 7.5 Hz)

3.6.2. n1sngadiandnealvaa15ingd
ladiunniasadaemaiia FITR

msfigatiendnuaivesansinslafiufiniase
fewmaiia FTIR 18 IR spectrum (Figure 9) uaznufiadi
wanana N-H stretch ¥84%3] secondary amine (2° amine)
$ou 1 Reafigumia 3319 cm? ualinufiauansdis N-H
stretch ¥®9 primary amine (1° amine) Wag tertiary amine
(3° amine) Tusumisdi 3800-3250 cm fiaTikansds C-N
stretch (aromatic amines) Tug1s 1335-1250 cm'™ fnd
wanaiia C-N stretch (aliphatic amines) aglutas 1250-
1020 cm'* ﬁﬂ“?‘iLLﬁmﬁ\i N-H wag ‘Uaﬂ‘md' secondary amine
#i 723-708 e AipTiuanatle C-H stretch 2952-2884 e

AANLARIDT -C=0 NHWUUI 1685-1608 cmt AANLERS

61

89 -OCH, asai'ﬁleﬁl,mm 2847 cm™ waregluyie 1145-
1078 cm! Tudhwvesfinasanuiinfisnunds 3084 cm!
waznUTinves N-O stretch 7isfumiia 1545 uaz 1437 cm!

deSsuifisuiumisvesiialy R spectrum
vesansinslauiinesedildanimiadeifussmise
find1ds IR spectrum eansafiesn [19] a1siisilaseadn
Y9INNLATARI9Y [20], [21] suvtsansinsnlaiiu [22]
WU IR spectrum vesasiinslafufininsaiifiadivs
vondelassadiavesfiniasalaun finves (O-H) 1
Funts 3084 cm! A N-O stretch Fisumis 1545
cm™ AAYae (NO,) symmetric stretching #i 1330 cm!

wazfiaras NO, rocking 71 543 cm® (Table 2)
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Figure 9 IR spectrum of mitragynine picrate and its molecular structure

Table 2 Infrared absorption frequencies of mitragynine picrate from the present study versus previously reported

values of picric acid, picrate and mitragynine

Wavenumber Wavenumber Wavenumber Wavenumber
(cm™) of (cm™) of (cm™) of (em™) of Assignment
mitragynine picrate picric acid picrate [20], mitragynine
In present study [19] [21] [22]
3319 3359 N-H stretch (2° amine)
3084 3013 3080 -(O-H)
2952 2981 2920 2926 -(C-H)
2847 -OCH,
1685 1697 c=0
1632 1631 1622 C-C stretch
1608 -(C=0)
1545 1548 C-NO, stretch
1514 1508 -(C-0O)
1467 1460 1461 C-C stretch
1437 1431 1434 -(C-0O)
1330 (NO,) symmetric stretching
1265 1266 C-N stretch
1145 1148 1146 C-H deformation
1085 1087 1084 C-H bend
1033 1032 C-H out of plane bend
996 995 C-H out-of-plane deformation
661 662 C-C out-of-plane ring
deformation
543 542 NO, rocking
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3.63. n1sigatiendneal ¥aea1siing
Tafluiniasadewmatia MALDI-TOF mass spectrometry

aAnsuveewa (Mass spectrum) 7iléann
\A389 MALDFTOF mass spectrometer L unaianminm
91NN¥UINIS soft ionization Lieszymavedlessyi
ATITNUAILNITAIGLALTOSAIUUAIUNAUVDIA1TAU
wvidng duduansideuialuanaesndt 5 Alanias
(KDa) 19 o-cyano-a-hydroxycinnamic acid (CCA) 18 u
wninddrgyhmiidusinarsdiemlssquasndsnu
Tdsluanavesarsiegne vliasuanduiulossuly
annzufald A1 m/z finsaanusinegluzu Molecular
on 1 M*, IM+H]* 18y A1 m/z vesloseufiniata
I§asfianvinfudmidnluanavesans (23] wuindna
lafufininsalifnavesdinsilafiufid parent ion # m/z
399 Taeiimanadudu (intensity) vo9u7adl 397 m/z
1NN parent ion (Figure 10) Famsafunaiins 1z
wavedinslaiulusisaudeundiddddmaia
Electrospray ionization (ESI) $aufuylniAnn1suenaa
NN158UNY (Collision-induced dissociation, CID) [13]
%qaamaé’mﬁugmﬂmqa%ﬁﬂ C,sH3oN,0, vosiingilatiu
wazdthuiinlaana 398.5 n¥u/lua mudufinvesanitu
AUNNULINF (amlg) [24]

Wavni53ms1e9i mass spectra Taeld
wmalulad SpiralTOF™ Tudiuves TOF analyzer wuin
arsfinslafiufiniese Aanisuandlidesuresing,
L9 fiudid parent ion i m/z 380 § base peak 7 m/z
379.0470 LL’rﬁSUﬂﬂQJﬂﬁﬁ m/z 335.0610, 307.1785,
282.0505, Way 212.0131 (Figure 11) usialanTuula
vosa1siinslafiufiniasaiiléann MALDITOF 14 base
peak 7l m/z 397 (Figure 10) waneindinnsaaideusey
17 m/z $s0191Annideny -OH Feaanuinaiininy
LANFIIIRIN Mass spectra #iléan electron impact (El-
MS) &3l base peak‘ﬁ m/z 216 waguadi m/z 397,
398, 383, 186, 269, 399 [13] 138I8F UMY intensity
nteyatnesiy wanshaanumailiisnisesiuas
TisUwuumsuandudesulimiiouiu dwiunsafinasn
%30 2,4,6-leslulasiluea (2,4,6-Trinitrophenol) ﬁﬁqm
laana CeH;N;0; ﬁfmﬁﬂimaqa 229.10 g/mol [25]

U51n931897un150U9N parent ion ¥ m/z 229 Tu
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awansuuiavensafinasn [26] waldnuula 229 Tu
nsAnadall efls egamnantuaunusieni @usy)
Ielignsluanavesdingilafiu [24] uaz finsiladiuiinase
[27] witlauiufe C,sHsoN,0, LLaxﬁﬁmﬂfﬂIuLaaniﬁu
fio 398.5 o/mol Fafmudululdidiuresnsafinan
Tuinsladiuiinese laatelulunszuiunisves mass
spectrometry Wailaunsafiudyaravesinasalily
Wsnewduidueisvesinslaiiufinease (Figure 7) waz
1u IR spectrum (Table 2)

deansinsladufiniase iunnsviiujizen
fum3nd (CCA) gnismeiaiges arsiinglafiufiniase
Aanisusndanateidulessuiifiunaluana 379.0470,
335.0610, 307.1785, 282.0505, wag 212.0131 (Figure
11) andeyalassasnmunaiivesarsinslaiuiiniase
fszneufelassadiiiduarsingladumialuans
398.5 nfusialua way Ainwesmualuana 228.1 niusalua
Fuwaarsinslaiufinesnuiasiinialuana 626.6
nFuselua wilu mass spectrum Ysinguialuana
379.0470 Faduansiiaunndeenanarsinglaiiy
finwesa o1uansiiniasn Adwaluiana 228.1 nfuselia

wioufuansuviinidiinaluana 19.453 nduselua

4. uvagy

£
av o

nATeildmhauedeyalnifesyuudvhavate
lddumandoud lunisnsialmsiziarsadaly
nIEvieNmeTiLead uazn1swenasiniilafiumsnoaul
Tasunns il sSududedddanneiiduadelaion
lansonled arsatalunsevioufiaztuiuenaisiing
Taflu mswIeulaeld 40 Wesidud tenusavzyilila
asfinslaiiu annsiweeduifieseduien eils 88m
waildilumansiilupeduilasualnns i dowilid
AUTTOULTLAU 5 Lﬁaammmmmiami@mé‘]’umi dloler
asinsiladiuaneednd insdsudugiindefiniase
e'z’iqagﬂuamumaal,t,%qLﬁammazmﬂiuﬂmﬁu%’ﬂm
nasnIuAILANIkazausaatanduduualdde
foen1s FIdelavinnisiigadiondnualiasduiindayams
nenmvesiinslafiufinmsaiionisldusslavinely

Wesnndiliwedisenudeyamaiiinneu
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5 msTomado Analysis 1.10.2, 2023-11-14T16:08:46+09:00
x10 1 [1] SP-B19-00-014.tas Descnption: Omboon mitragynine_CCA_1:1_Laser35%_delay100ns_200-500Da
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Figure 10 MALDI-TOF MS spectra of mitragynine picrate showing parent ion of mitragynine at m/z 399
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Figure 11 MALDI-TOF MS spectra under SpiralTOF™ of mitragynine picrate showing the mass pattern

of mitragynine part
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5. Anfnssuusend
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