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ARTICLE INFO ABSTRACT

Article history: Kratom (Mitragyna speciosa Korth) is a tropical plant in
Received: 18 September, 2020  Thailand, which an addictive effect. Kratom is classified as a Penal Drug
Revised: 16 November, 2020 Category-5 of the Thai Narcotics Act 2522 (1979), the least restrictive
Accepted: 29 December, 2020 and punitive level. Mitragynine is a major alkaloid of Kratom and is
Available online: 18 October, 2021 responsible for its opioid effects, which has pharmacological action.

DOI: 10.14456/jarst.2021.8 Therefore may increase the use of kratom by pretending to be medical

Keywords: mitragynine, urine,  benefits. This research aims to study method validation to quantify
blood, online-SPE-LC-MS/MS  Mitragynine from Kratom in serum and urine by using Online-SPE-LC-
MS/MS. This method has six topics for validation. First, the linearity has
r* (0.995 - 1.000) in blood and urine equal to 0.9998 and 0.9992,
respectively. Second, the specificity has not to be disturbed in the
chromatogram of Mitragynine in the blood and urine. Third, the
accuracy with %recovery (£ 15%) in blood and urine equal to 95.25-
109.12% and 94.98-111.20%, respectively. Forth, the precision shows
that the Intraday-Precision and Interday-Precision values are %RSD

(<15%) within acceptable levels in both blood and urine. Fifth, the
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detection limit (S/N ratio > 3) in the blood and urine is equal to 0.20,

0.15 ng/mL, respectively. And sixth, the limit of quantitation (/N ratio

> 10) in the blood and urine is equal to 1.0, 2.0 ng/mL, respectively.

The obtained LOQ has to be in the right criteria. The determination of

Mitragynine in the blood and urine using this method is appropriate. This

method could analyze samples precisely and reliably.
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IINAITLANAITUINTFIUTIN (Mixed  ansdusunululasuilawnsy (Chromatogram) ves
standard) v14 5 ¥9im Ao wisdu lawuleasiiiu  aslunslatiu lnenaifansivluneduil (Retention
Tunsitatiu lostins1du wasnsunea adlumiog1e  time; RT) Windu 3.46 3.30 3.41 3.50 wag 2.96 Ui

Wenan ienaaauanudnnizty linufinves  Aua1au AIgUi 2

Mitragynin

gynine
Y = 2.902e-3X + 2.46e-4; R*2: 0.9998; Origin: Ignore; W: 1/X: Area
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4 34
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73] 15 A X 1145674, B S70(7.087, 13 5 I
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JUN 2 uanan1snaaeuANNIINg (Specificity) vosansunasgulamsilaiuluden

A19199 1 Aranututuniluiesigd aranudntuianalanautnTunIg 9 Lag %Recovery U4

ashunslafiuludiegruion

AS  AMUNTY  %Recovery  AMUANTW  %Recovery Aududu  %Recovery

lunsilatiu luysilatiu lunsilatiu
100.00 300.00 800.00
(ng/mU) (ng/mU) (ng/m0)
1 98.57 98.57 309.87 103.29 761.96 95.25
2 99.11 99.11 315.48 105.16 766.31 95.79

3 100.40 100.40 327.36 109.12 797.58 99.70
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aseli  amududu  %Recovery  Aududu  %Recovery anududu  %Recovery
Tunsilatiu Tunslatiu Tunsalatiu
100.00 300.00 800.00
(ng/ml) (ng/ml) (ng/ml)
4 96.50 96.50 320.88 106.96 791.93 98.99
5 95.17 95.17 322.41 107.47 793.07 99.13
6 100.81 100.81 313.76 104.59 820.74 102.59
F’hLQ?i.EJ 98.43 98.43 318.29 106.10 788.60 98.58

A15199 2 AAududuft lUiiesed AeudntunAwIulafnuNTuRg 9 LagAl SD kag %RSD

yasanstunsibatiu Tusregraien

v v =
anutudulanslatiy

Intraday-Precision

Interday-Precision

(ng/ml) Al SD %RSD  Aade SD %RSD
100.00 98.43 2.21 2.24 98.31 1.69 1.72
300.00 31829 641 2.01 315.33 2.94 0.93
800.00 788.60  21.69 2.75 797.13 3.14 0.39

dethansazanemnsgiuluvslatiy dnou
3 AL Ut U L wn’ 100.00 300.00 waz 800.00
wilunfusiedadfing W medoUANNYNFADIUALAIY
8987833 Online-SPE-LC-MS/MS wuiransazane
w1msgrulunsalatu 100.00 300.00 wag 800.00
UlunsuR ol ad ans 1A 1ANLTUT UVDIANT
Tunsilatiu waswindu 9843 31829 uaz 788.60
wilundusediaddng audiu Fadlethanadeildn
FLRAINAN %recovery NUIIALRAETBIAIIT LA
100.00 300.00 waz 800.00 ulunsusioladans den
ag Tuv 19 95.17-100.81 103.29-109.12 uag 95.25-
102.59% Uy Famsedi 1 wasidievhuvegeu
varaiug Tnedunumandudsiuunnsgiu
FunNnsueIAIdudU 100.00 300.00 wag 800.00
ulunsunedadans wui Intraday-Precision &l@n
WA 2.24 2.01 1A 2.75% AIUAIAU d195UNT
AinszRansywinedu den Interday-Precision iU

1.72 0.93 uay 0.39% AUaRUSImIsIeR 2

91nnsinatsazatsuasgulunslatiy
WU 3 ANUTNTY LewA 0.10 0.15 0.20 wlunsy
foladans umaaeu limit of detection #2838
Online-SPE-LC-MS/MS nudnansidutudisnfigaiid
A S/N ratio 1nN3n 3 ¥4 5 91 Ae 0.20 uilunfusie
fadans laglamn S/N ratio MR 5.16 3.24 4.25
3,87 uay 3.79 HIM13T 3

91nnsinatsazatsuasgiulunslatiy
WU 3 ANUDNTU tAuA 1.00 1.50 uag 2.00 wilu
nSusiodiaddns A meaeu limit of quantitation A7
35 Online-SPE-LC-MS/MS wuinanuidiuduiinniia
3R S/N ratio 1nnndn 10 % 5 91 Ae 1.00 wilunu
sadadans nalarn S/N ratio Winiu 13.82, 14.89,
13.01, 13.01 wag 12.85 waviiiothArmududures
Tuslatiu Aalduuanm %recovery wuiildien
g lut29 81.7-97.6% wazidl oA LINMIAT %RSD

NUIPANANTU 7.47% 99517 4 hag 5
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AN 3 NM9AT LOD 9993536AT121 970 Signal to Noise (S/N) ratio 91A2stadusing ) Tudegaden

¥easelt  amududulumsilatiy anududuluvslatu anududuluvslaiu
0.10 (ng/ml) 0.15 (ng/ml) 0.20 (ng/ml)
1 2.06 1.95 5.16
2 3.96 3.31 3.24
3 3.57 371 4.25
4 1.95 4.42 3.87
5 1.98 2.78 3.79

A39% 4 N15AT LOQ 90153tA5129 910 Signal to Noise (S/N) ratio MiAnuidutunng o Tusiiagaden

¥eesed  anududulinsiletiu anudutulunglatu anududuluvslatu
1.00 (ng/ml) 1.50 (ng/ml) 2.00 (ng/ml)
1 13.82 17.61 18.13
2 14.89 22.36 31.86
3 13.01 22.54 22.54
q 13.01 17.78 24.30
5 12.85 20.95 21.31

A1519% 5 N157 Accuracy Way Precision 89 LOQ Tudieg1aden

- 7 T o S
MYIATM ANty vasanslunslatiu 1.00 ng/ml

[

Signal to Noise (S/N) ratio Afiale (ng/ml)  %Recovery

1 13.82 0.98 97.6
2 14.89 0.84 84.1
3 13.01 0.84 83.5
q 13.01 0.85 85.2
5 12.85 0.82 81.7

Aade 0.87

SD 0.06

%RSD 7.47

2. N15NAFOUAIINNABIYENNTTTLATILYH 0879
Uaaniz
91nnsiatsazatsuasgiulunsilatu

U 6 ANududu oA 1.00 10.00 125.00 250.00

500.00 ka 1,000.00 UNluNSUADIARANT U INAFBU
ANUFUNUSITHAUNTIN IS Online-SPE-LC-MS/MS
1A8N13a59NTINLINTFIURANIANUFURUT T899

ANt uvesasaratennsguluvslatu uag



Journal of Applied Research on Science and Technology (JARST), Vol 20, Issue 2, 2021 97

ISSN: 2773-9376 (Print), 2773-9473 (Online)

Sandauiiud A¥ald wuildnsdunseiegui 3
Faslefaman 2 wuindiamiadu 0.9992 annms
WNEsHINSE U (Mixed standard) 4 5 %iin Ao
wiisdu lawulensifiy lunsiladu lnsting diu uag

151311098 asldaIziUan WevadauANLI NG 1Y

Tainwuiiavesansausuniululasunlaunsy vesanslum
slatiu Tneaniianslaluneduyl (Retention time:;
RT) .MNAU 3.48 3.33 3.45 3.54 |ay 2.98 U

PUAGU AagUT 4

Mitragynine

¥ = 9.940-3X + 3.416e-3; R*2: 0.9992; Origin: Ignore; W: 1/X; Area

Area Ratio

T T ¥ T T T ) T T T
0 100 200 300 400 500

T T T T T T T ) T ¥ T
600 700 800 900 1000 1100

ng/mL

UM 3 namlusspukansaRduiussenienudiduresmsazaeansgulunslaiiv ludaaizuas

area ratio

RT :0.00-11.00

JUN 4 manageunuime (Specificity) vesansunnsgiululaang

dethansazaneuasgulamslatiu $1uou
3 AU uTy L wn 100.00 300.00 wag 750.00
wilunfusiedadfing W medoUANNYNFADIALAIIY
\83%2835 Online-SPE-LC-MS/MS wuinansagany
wmsgiulunsilaiiu 100 300 waz 750 wilunsuse

A aa

Jadans darenutuduvesanstunsilaiu wie

v

WU 101.55 296.68 Way 737.86 WUNSUADLARaNS

ARy € ud othe s vt lduifuanmi e
Y%recovery WUTIANAE 8UBIAULTUT Y 100.00
300.00 uag 750.00 uluniusieiiadans deeglutis
94.98-111.20 96.99-103.34 W a ¢ 95.82-102.96%
ANUEIRU FI915797 6 uazidl ethumadeumAIY
wiud lnefnasnedndsauunsguduing

eI HTY 100.00 300.00 Lag 750.00 wilunsy
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FoladanNT WU11A1 Intraday-Precision 3 ANMIAU
6.25 2.29 WAy 2.94% MUY EmTuNTIATIERE
3ENINTUL AN Interday-Precision t11AU 6.06 1.57
uaz 1.29% AUdU faens1edi 7
31nnsinasazatsuasgiulunslatiy

U 3 AIUTUTY bawA 0.10 0.15 0.25 wilunsy
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pofladans uvmadau limit of detection #2875
Online-SPE-LC-MS/MS nudpnsidutudisnfigaiid
A /N ratio 11nn37 3 9 5 91 Ae 0.15 wilunSusie
daddns lnglaran SN ratio tM1AU 4.29 6.46 5.46

525 uag 3.44 5197 8

A15199% 6 ArANuTNTUAUN YIRS IEAA UL Ui A wIla A LT U 9 wag %Recovery U9

anstunsibatiy ludiegretlaae

L dl
IUN

ANMutudY  %Recovery  AaubudU  %Recovery AMududu  %Recovery
lunsilatiu Tunsladiu Tunslatiu
100.00 300.00 750.00
(ng/ml) (ng/ml) (ng/mU)
1 107.15 107.15 310.01 103.34 756.39 100.85
2 100.36 100.36 293.72 97.91 722.56 96.34
3 99.19 99.19 296.66 98.89 77217 102.96
4 96.39 96.39 290.99 96.99 734.52 97.94
5 94.98 94.98 295.23 98.41 722.90 96.39
6 111.20 111.20 293.48 97.83 718.62 95.82
V’i']l,aﬁlﬂ 101.55 101.55 296.68 98.90 737.86 98.38

A15199% 7 Arnududuniluiiesigiaianududuiianuulananududusie o wazan SD wag %RSD

yasashunsbatiu ludeegrallaaney

AULdNTY Intraday-Precision Interday-Precision
lunslaily duade SD %RSD Anaay SD %RSD
(ng/mL)
100.00 101.55 6.34 6.25 103.51 6.27 6.06
300.00 296.68 6.80 2.29 293.05 4.60 1.57
750.00 737.86 21.72 2.94 748.36 9.69 1.29

31nNsUaTazaneNInsgIutunsilatiy
119U 3 AUty leun 1.00 2.00 waz 2.50 U1
Tunsuaeliaddns umaaeu limit of quantitation
#6733 Online-SPE-LC-MS/MS wuthamuidududish
flaniifien S/N ratio 3nndn 10 4 5 91 Ao 2.0 w1

lunsusefiadans laglaan S/N ratio windu 17.82

19.86 19.91 19.36 whay 23.14 LLaSLﬁlaﬁ’]ﬂlﬂﬂﬁ’m
Waduves lunsiladu v Taldurmurnn
%recovery Wuilar1eglugag 87.5-109.5% uag
dlemwanmen %RSD wudildATiy 8.63% fis

A15197 9 way 10
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A1579% 8 N15WIAN LOD 9833573LAT12% 910 Signal to Noise (S/N) ratio iasdutusng ¢ Tudaeng

Uaane

vaesed  anududu AUy AUy
Tumsilatiu lunslatiu Tunsalatiu

0.10 0.15 0.25

(ng/ml) (ng/ml) (ng/ml)

1 6.55 4.29 12.99

2 6.07 6.46 26.63

3 4.26 5.46 27.86

4 2.44 5.25 17.17

5 2.10 3.44 12.39

A15°9% 9 N1IUIAN LOQ 9093579LAT1%3 270 Signal to Noise (S/N) ratio fiasdadumg o Tudieogns

Uaane
¥eesed  anududulinsiletiu anududulunglatu anududuluvslatu
1.00 (ng/ml) 2.00 (ng/ml) 2.50 (ng/ml)
1 6.83 17.82 15.96
2 4.37 19.86 24.12
3 18.45 19.91 21.92
4 10.24 19.36 18.96
5 - 23.14 14.53

A1919% 10 LAAINIINT accuracy Lay precision 983 LOQ Tusegelaane

- 7 T o S
MYIATM ANty vasanslunslatiu 2.00 ng/ml

[

Signal to Noise (S/N) ratio Afiale (ng/ml)  %Recovery

1 17.82 1.75 87.5
2 19.86 2.19 109.5
3 19.91 2.12 106
a 19.36 2.05 102.5
5 23.14 1.93 96.5
Aade 2.01
SD 0.17

%RSD 8.63
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dyuna

NISNAFBUAINUGNABIVDINTITILATIEN
(Method Validation) & 48198 sLnae a1
Bioanalytical Method Validation Guidance for
Industry 2018 (8) lngd1tinIuANENIIUNITENNNT
WaZEIENTFOLNINT YINNIINAFBY 6 WITD WU
Fatadi 1 aududunss 361 2 (0.995 - 1.000)
TudeauasUaarig w1y 0.9998 Lay 0.9992
pIuERy aded 2 Ausmzeisinsen
wuitaresans dusuniululasuilaunsy 909813
Tunsbetiu Twdeauasdaans el 3 Ao
YO9INATIEN TR %recovery (£15%) ludonuas
Uaaniz AU 95.25-109.12% waz 94.98-111.20%
AuETU Fatedl 4 aruulurediiiesizd wud
A1 Intraday-Precision Wa¥ Interday-Precision dfn
%RSD (< 15%) Feoglunasifiseniuldiisludon
waztlaanz Watodi 5 Fasriavesnisasrany (S/N
ratio > 3) TuldeauazdaanizilAl windu 0.20 way
0.15 wilunfusrefadans audiu wazided 6
YA AveINITUNTIUS U (S/N ratio > 10) Tu
Wdoauazdaanizdal inAu 1.0 wag 2.0 wilunsu
sefladans mudsu Tnedn LOQ Aldtufinanuiies
wazAmLay oglunasifisousuld dadunism
Usualunsiladu luidenwasUaainsnieds
Aipsreviiiinumnzay ansaldiiasesisetg

epegndos wiugh \Foneld
AnRNIsUUTZNA

YBYBUNIEAN NAUNUNINYT @a 1Ty

TAnYIngt lsameuiad e Anganiinnuazain

@

Tunsvinanided
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