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Abstract

In this research, the method modified from the AOAC method (Mudge and Brown, 2017) and
Limsuwanchote method (2017) for determination of mitragynine in Kratom leaf extract was
optimized and validated. The method presented specificity and good linearity within a concentration
range of 5 to 50 pg/mL, with a correlation coefficient (R*) of 0.9996. The accuracy studies were
conducted as percent recovery, resulting in values ranging from 100.19 — 103.26%. The precision
evaluated as a relative standard deviation of repeatability (%RSD) for intra-day and inter-day
precision, which exhibited good repeatability of less than 3%. The limit of detection (LOD) and
the limit of quantitation (LOQ) were 0.108 and 0.125 mg/g, respectively. The linearity, percent
recovery, precision, LOD, and LOQ values were deemed acceptable and complied with the
requirement of Standard Method Performance Requirements for Alkaloids of Mitragyna speciosa.
Moreover, using this validated method, fifteen samples of Kratom leaves from the central and
southern regions of Thailand were analyzed, revealing mitragynine concentrations ranging from
2.30to0 25.54 mg/g. The research results showed that the modified method is reliable and suitable

for determining mitragynine in Kratom leaf extract samples.
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1. unU (Introduction)
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2. 298m42]8 (Experimental methods)
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Lﬂ%ﬂﬂiﬂﬂﬂﬂ?ﬁ\lm@qmmammuz@;q (High-performance liquid chromatography,
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nmegeLANltliveRinageL me%umu Standard method performance requirements
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Elution mode Isocratic

wanaewd 20 mM wenluillanuading pH 6.0 wazuedinlulned
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dmsanislva (19./407) 1.0
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nanlunisan (W) 15
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2.5.1 MINAFAUAMNIANNIZLAEAS (Specificity)
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na1latin aondindu 1 Tulnsndusediadans wavansazatauimsgulunaalaiiu asudndu 10
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2.5.2 MINAFAUAMNIULAUAT (Linearity)
AMUATNAN N NI UER9877 i T1anTiulugaag 5-50 Tulpsnfusaianans Inssae
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2.5.3 ANLNLNADINBILATIZI (Precision)
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2.5.4 ANQNARY (Accuracy)
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2.5.5 MINAKAUAAINNAARIMSATIANY (Limit of detection, LOD) AAINNAARIMSIA
dasunoe (Limit of quantitation, LOQ)
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3. HALAEIANTE (Results and discussion)
3.1 MINAKALAINNINUNIELANZAY (Specificity)
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AIMNLLNL 1 VLNIﬂ?ﬂ?NM@N@@@M? Lmzmmm’mmmgmiamm%uu AINNLLNLL 10 VLNIﬂ?ﬂ?N

I 1
| a

slaNanans faersed HPLC sl 1A uandlasuninunsuaessnsazanenimsguiliainnisimnzyt
o = = = = o " e = .
WU Apaad 7-lansandluniilativwaziaresluniilatiuvwenainiuatinedaia Ine s Retention
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2a3lunslaiiy § Retention time Winriu 10.83 w1l Agiil 1B AtiuABIATIEilE A NS WY

12122949 UsAanvzndsunou

Bulletin of Applied Sciences, Vol.12 No.2, 2023




0.035

0.030

1A

1B

0.025

0.020

o
8

0.015

14
=
b4
S

o
=
@
S

0.010

0.005 ‘

AU

Fdoxymt gyrine - 5.393
% ot
AU

-0.005

|

-0.010 ‘

{
0.015 |

Mitragynine - 10.827

-0.020

L
~
L

}‘4
C
}

F

T T T T T T T
8.00 10.00 12.00 14.00 10.00 12.00 14.00

Minute Minu

T T
0.00 2.00 6.00

317 1 TassnlaunsurnsasazatmeguNANTE @ saza s L 7-lansendlunalatunazaisazas
mma‘gﬂu”l,wmvlﬂﬁu (1A) Bazlassnlnunsnaaasaagneagsaialunsevias (1B)
[~ 1 a . .
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3.3 mimmmumﬁmﬁm (Precision)
it WlupanalndiAesesniildannnsinazie y funanaaiuitagnisnszang
vasA TR ilEluusiazanududu lnadeninasiansnnegulunslatiunadudu 10,
20 waz 40 lulasnfurelafans Lazfaaenanszyion AL 2 fAaetne TneRAseiuuy Intra-day
precision Lazkill Inter-day precision LLZ’V"Jﬁ’]N@ﬂW‘;‘?JLﬂ‘a"lzﬁu’]?’mmumaiugﬂmm %Relative
standard deviation (%RSD) #aA371471 2




FIN9199 2 HANNINARBLIANITIEN Intra-day WAE Inter-day precision 18383 AsgIWlamelatiu uay

Tusineginegnsana lunseyviad (n = 6)

Intra-day Inter-day
KITNIRTIIUY/ o o o o o a
T AUN 1 AUN 2 AMUN 3
AIBEN

10 pg/mL 9.90£0.16 . 9.91£0.16 1.99 9.98 £0.23

20 pg/mL 19.95+£0.12 0.59 20.96 + 0.46 2.19 21.04 +£0.30 1.42
40 pg/mL 39.83+£0.29 0.72 40.74 £ 0.74 1.81 41.48 £ 0.81 1.94
Sample 1 20.58 £ 0.39 1.89 20.31+£0.34 1.68 20.84+0.28 1.33
Sample 2 20.49+0.30 1.46 20.34 £ 0.34 1.69 20.77 £0.24 1.17

mﬂmamimm@ﬂw ziinlfdnAN %RSD 184 Intra- -day WAa¥ Inter-day precision 184417
Nﬁlﬂiﬁ’?ui’l\‘] 3 ANHLTNDY LL@”%@\‘]WJ@H’NIUTI?“’WQNWQLﬂ?ﬂ”ﬂ/ﬂm Lﬂuiﬂmwuu’wma‘mu Standard
method performance requirements for alkaloids of Mitragyna speciosa Avuald Tneanisamsest
hannaslunelafiuilin %RSD < 3% uandlfifiui3aaipmziiaonufinge

3.4 mswmaummﬂnﬁm (Accuracy)

mmaﬂmﬂwmmmm@@u (Aaccuracy) lunisuansnnulndidssasAniains il
FoeAEnnImAgaUTUALANE1 9B ANT mmmmfmmmmmniummmmmimmﬁm
#1944 Aginainansunsgaulanalaiiu 3 ssiuandindu Aepansdndu 10.00, 20.00 waz
40.00 lulmsnsusananans adlusnednglunsevianneunsana wazimmesiundsunnlanalaiiy
uEaAuanma %Recovery wud Senatludas 100.19 - 103.26% Auaaslumnanedl 3 deag)
slummsﬁﬁﬂﬂuﬁlmmu Standard method performance requirements for alkaloids of Mitragyna
speciosa itmuaA 1A lugag 95-105

A |y = o = o ' o '
AT NN 3 ANTRERASNITALUNAL (%Recovery) °1|@Q’5]']?VLNV]?qVL@uusLqu@ﬂq\i@’]?@ﬂ@1‘].|ﬂ?$1/]@3~]
(n=23)

AMNLTNTUADY SREaTMIAUNAL
o a a %RSD
Tunsladiunan (mg/ml) (%Recovery)

10.00 101.99 + 1.49 1.46
20.00 100.19 £ 0.81 0.80
40.00 103.26 + 1.60 1.55
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3.5 MINAFALUAINNAURIMSIASIANL (Limit of detection, LOD) wazmsiscunaumiain
e lwmsInLgadsunee (Limit of quantitation, LOQ)

AINN3ANHITARNIA1NNTAIIANU (Limit of detection : LOD) WaxA13U3eNANTARNAR
Tun139pd 938104 (Limit of quantitation : LOQ) 2a9lunsnlaiiulasmiuiaiainannisiude 2.5.5
WA LOD waz LOQ wudn iatifethenssienfignaialunslailueanuds unadn
waRAmznanialunisnsaanuaadlunalaliumingy 0.108 Naanfusaniy wazlAnilseun
Fnaninlunssaielszannuyintu 0.125 TaAnFusensi LaRIFIANINT 4

R399 4 HANIANHNTAANAALLUNINIIANL (LOD) kazn13Usesnueinaninlun139m @t sunns
(LOQ) a8slunslatin

s ﬂ?ﬁmﬁm"lﬁmlm'lﬁﬁu sagazaadlunslaiiu
(AAANSNADNTH) (Y%wiw)
1 0.102 0.0102
2 0.102 0.0102
3 0.097 0.0097
4 0.103 0.0103
5 0.099 0.0099
6 0.098 0.0098
7 0.104 0.0104
8 0.097 0.0097
9 0.101 0.0101
10 0.099 0.0099
1ae 0.100 0.0100
SD 0.00253 0.000253
%RSD 2.49 2.49
LOD = (X+33D) 0.108 (107.6 ppm) 0.0110
n19uszanniAT LOQ=(X+10SD) 0.125 (125.1 ppm) 0.0130

FANNEILB ﬁﬁﬁﬂﬂu?ﬂmmmmﬂﬂu Standard method performance requirements for alkaloids of Mitragyna speciosa (2015) ANUUA
LOD 0.015% (150 ppm), LOQ < 0.05 % (< 500 ppm)
= [ ' o a = o a = dl o

wandninlunisdndliun Tnaiinisidnaisazanauinsgiulunsalaiiuiseiu
ANNHNMNTYE 0.1251 HaanfuAansy (A1NN13AUILAUTEHN LOQ) WaziINIs3LATIs
FnElATed HPLC LARINAAIRNI97 5 wuda %Recovery 1adlunanlatiueglugog 99.02-102.39%
LAZHA %RSD = 1.44 3ag/lunnsinseeniuluges 95-105% warAn %RSD < 3 LaniNTAdIin
Tunsdmdeliunn (LOQ) 1edlunalatiuiiaaugnsiasuasiaanumesnaaniule




5113199 5 N1agatiandinlun1edamaiunn (LOQ) raslunanlatiulumiag Hadniusaniy

Psunalunslaiiu (Raansusansy)

1 L 9/
ARWANANLINY UFanadlunslatiu
No. %Recovery o . da 1%
TufaatnanAsizile

L 101.65 0.1260

2 102.09 o

3 102.39 0.1270

(0.1 25?22%1:;:;%5“) 4 SRy 0.1233
5 102.28 0.1268

6 99.86 0.1238

! 99.02 0.1228

i 0.1252

22 0.0018

UIASID 1.440

3.6 maataszilanatlaliulumasnglunszviananuuassng o
ANNNIANIIALILFBENILLNITHBNUNAIG ] uiuiiniAnans 3 §audn 1mm Unuonil
UUNYT uazuATLlgy wazluiuinnald 4 Seudn Tdun JUNT UATAIEIININT N9xdl wavaga
29AUI 15 Fretig WnanALaziiATITisaemATA HPLC wudn faatnglunseviendiEunn
Tamalatiu aglutos 2.30 - 25.54 RaanFusianiy Inananaatflugng 14.59 — 25.54 Hadniustaniu
waznAld egludng 2.30 - 23.00 adniusenin fegli 3 FeluuAazuvailunssvieninnns
134‘1/1@’11@%1,1,%rfmﬁuiﬂmmﬁﬁﬂﬁuﬁﬂ@ﬂ AneIug a0 LL@::q@mmﬁmﬁ'm [2] TAINANTATITI
wutBnouanslamelatiuegludiiineandesianideilinnisdimaianssviesluszmedlng [13]

30 -
25.54 v

TANANN ZEalg
B2 2355 & mana " 2307 23.00

25 - 22638
TR 2138

20

14.59
| 12,03 1205 1246 1265

Faunnlanslaiiu (mglg)
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KT12 KT1 KT4 KT2 KT3 KT16 KT5 KT10 KT8 KT9 KT11 KT7 KT6 KT21 KT20
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4. @31 (Conclusion)

nsmzragauAdN Lt lareisnimmszidinnulunalalinlufiaeteansanalunseiensae
wARA HPLC lnaAnulaswmuidsnageunnannisred AOAC kag Limsuwanchote WAZANLE LA
YINN9AIINADLAMANHUTANIZAN ] LALA AETIzIazas daspnududunss pngnsies
AL TAdNTalLNNIATIAaND TAdndalunnsTaEunn wudn naRRrseRlEiTulnnainne
mﬁ‘ﬂﬂmﬁ"mm\ﬁ%%Mﬂ‘].lﬁ]’mmmg’m Standard method performance requirements for alkaloids
of Mitragyna speciosa wazatiwmszsiannsaldmdsunnlanalaiulufaedneansainlunszyvies
anunaeang ) 18 Taedsfimuniiiaonuinideie wezmunzandiuiunisamanliun
ansbunalatinlufaeteansaialunsevies
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