Trends in Routine ':c:f, DJ M
r to Research Trends in Routine to Research 2026; 1(2): 28 K Mty Acwdemie Fadormn

https://doi.org/10.48048/tr2r.2026.28 RESEARCH ARTICLE

NaIUIENsTauzYeedsnsUsunalulasiaulunndunsunaeds Kjeldahl

AN3UNS 25509

drinimsasdioTnermansuagnisnaaey unyivendeasainsuns ennewialug Swinaswal 90110
(Bwagusziusussana: sakkarinwepsu.ac.th)

Received: 12 January 2026, Revised: 18 February 2026, Accepted: 20 February 2026, Published: 23 February 2026

UNANED

wngunsu (Dextran) \unedudnanlsdansssumaiitanuddyuasldnumannaeiidludunisunmg ¢iise
wazgaamngsy \osandeuasndege azatedildd uarannsousuuantRldanivinliana wndunsud
Tassadamaniifivszneudesmsuey lelasiau uazeandiau mndnsaranululasaulunndunsufsididadovui

a 6

ANANNAINNTEVIUNSNAR 1 TUsAuvSolAwgaagaunsy dsluunnsdenvdwalimianisuivsoninisldisussasndu 9

q

o o '

NSAIUANKAEATIANATIEIUIATRUTINFEANUEAYsENTUTHEUANNUTANT AN UazALUABASEYDINEN T

o

@

TA8LRNIZNSTIHUNINITENNE 1UITBN

o

qUstasAiflewannanssausresis Kieldahl dwmsunismusunalulasiouly
WNTUNTY FreLA3es Nitrogen Analyzer (Kjeltec™ 8400, FOSS, wnansn) Tutagtuinsnaaeumusunadulasiaunnaig
Tunanfnsiandunsu wie wodudnanlse (Polysaccharide) 81 9 uidslinuamAdeisjaiunsnsaaeumulilivesis
AUNANATS Method validation vesiieg1elseianaanans loua anududunse (Linearity) #n31inn15ns19in (LOD)
TndfinnismuTana (LOQ) ANugNFBs (Accuracy) wagaraiiies (Precision) Han13denuingasnismaaeude 25 - 500
mg N/kg lagilein LOD winiiu 15 mg N/kg waw LOQ wi1fiu 50 mg N/kg n15Useiilu Intermediate Precision lagiiAsgyt
2 Ay dnsTunaziian lifinnuuandnseguidodfgynsada (t = -0.704, p > 0.05) aguldd138 Kjeldahl Al¥dmiu
nageufeguandunsy fanumuzay gnies aunsaldiduiSuasgudwsunsmuauaunimuasannulasaieves

NARSUAANTWNTULS

Arddey: wndunsy; weduwdnanlsd; Tulasiaw; 35 Keldaht; n1snsyadeuauldlinesds; anududunssy anugndes;

AL



Trends Routine Res. 2026; 1(2): 28 2 of 14

Development and Performance Validation of the Kjeldahl Method for Nitrogen

Determination in Dextran

Sakkarin Wannawong

Office of Scientific Instrument and Testing, Prince of Songkla University, Hat Yai District, Songkhla 90110, Thailand

(Corresponding author’s e-mail: sakkarin.w@psu.ac.th)

Abstract

Dextran is a naturally derived polysaccharide with wide-ranging applications in medical, research, and
industrial fields due to its high safety, excellent water solubility, and tunable properties depending on molecular
weight. Chemically, dextran consists solely of carbon, hydrogen, and oxygen. Therefore, the detection of nitrogen
in dextran indicates the presence of impurities remaining from the production process, such as proteins or microbial
cell residues, which in some cases may cause allergic reactions or other adverse effects. Consequently, the control
and determination of total nitrogen content are essential for assessing the purity, quality, and safety of dextran
products, particularly for medical applications. This study aimed to develop and evaluate the performance of the
Kjeldahl method for the determination of nitrogen content in dextran using a Nitrogen Analyzer (Kjeltec™ 8400,
FOSS, Denmark). Although nitrogen residue analysis has been reported for dextran and other polysaccharide
products, no previous studies have specifically focused on validating the analytical method according to standard
method validation principles for this type of sample. The validation parameters evaluated included linearity, limit
of detection (LOD), limit of quantification (LOQ), accuracy, and precision. The results demonstrated good method
performance over a concentration range of 25 - 500 mg N/kg, with an LOD of 15 mg N/kg and an LOQ of 50 mg
N/kg. Intermediate precision evaluated by two analysts on different days and times showed no statistically
significant difference between analysts (t = -0.704, p > 0.05). In conclusion, the Kjeldahl method developed for
dextran analysis is suitable, accurate, and precise, and can be applied as a standard method for quality control

and safety assessment of dextran products.
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2 100.015 100.85 100.83 500.67 475.38 94.95

3 100.012 96.03 96.02 500.67 488.18 97.51

q 100.13 99.23 99.10 500.69 485.00 96.87

5 100.11 105.62 105.50 500.67 492.98 98.46

6 100.15 104.05 103.89 500.62 483.33 96.55

7 100.14 97.65 97.51 500.64 497.76 99.42
La?;EJ - 100.83 100.74 - 485.89 97.05
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%RSD - 3.42 - 1.61 -
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(mg N/kg)
1 100.13 99.62 99.49 100.12 96.03 95.91
2 100.14 90.02 89.89 100.12 102.43 102.31
3 100.14 99.62 99.48 100.14 99.25 99.11
4 100.15 99.03 98.88 100.00 104.8 104.80
5 100.14 99.63 99.49 100.14 96.22 96.09
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NAADU, YATINANISTA (LOD)LALTIATINANITTALYS
U3unas (LOQ) WieUsziiiuTaninuanunsavesizlunism
Uunadlulasaulusesamndunsufinanududusi Tag
fastpeninnaginissensuraslulasiaulunndunsuy
wars aediAl1ugne 849 (Accuracy) LAZAIULT B
(Precision) 53889 Intermediate Precision lugduve4
AILTiBs 915841 %RSD %aaﬁﬂuizﬁuﬁﬂ LARID9AINY
ashaneveman1siAsEid ovinsnaaeusneld
o y

ANTIELAUINU AIARINA1IUIT 3135 T ALY B9

(Repeatability) 17 uazfiauuususiunisluyanis
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nnasseglusziuiivensuls Wuietunnugndesd
M91504191nA1RA 8 %Recovery azaulifiiuin3g
Aangraunsatavsinalulasiauluiiegelalnaifes
AUA 19539 (AOAC International, 2023; ICH, 2005;
Cantwell, 2025)

1NMIATIEeUANUlElaTeENTIATIZIM
Usuralulasiauludisgranndunsunieis Kjeldahl
nuamsnegeulutie 25 81 500 me N/kg fmanundu
unss Inodasilidenthunldasounqu inasiuunm
Tulasioudiseulddlelaiu 100 mekg Tneidondedi
25% 50% 100% v8dLnad (ICH, 2005) L1 a0
UszdvBamengarenisnsiaia UsAvsnmenanues
113959938 US 1 Uszansaamnisesaataiiaany
UTULVINA U NITEUTU AUAIAU LAz 200%
500% vounmusin1seeniy ilefigangAnssudiegieil
Tulastauiienududugsddinanismaaeuiivniede
vl Fsarnmsvedeunuiniladulssansanduius
Wity 0.999 Faunnninmeifisensulseguinain
0.995 (ICH, 2005)

NNINAABUMTAITAVBINITIA WUITIUNI
Vg uiamIsaA1uINAT LOD H1un1snagaau Blank 1
uilunsufiRasenanes LOD guuinasl deduderin
n15UseLiu LOD tnsnsiuansunsgiuadludogialv
Iganududusng Wusuan 7 91 dwame LOD uay
ArUszana LOQ WioldAndszunames LOQ anniuld
mmaaummqﬂﬁ"aqLLazmwmﬁ'mLﬁmfﬂmu 7 &
Tneialun1suszifiunnuutug1vesisinszinsly
Fruaug1eg1908 6 T1mNLLINIEINE Wi BlFn1s
Uszanauenuulssuiinnayniede lunsdnuni
Sudenld 7 41 uileueaiosnmvosAmeaifnazan
ANlULLLeY wagA1 Outlier YBINANITNAADU HATBS
AlaAY %Recovery 97.72 Beitavmmegluinasifivensy
16 AoSewaz 90 - 107 dmSU%RSD fisysu LOQ wuindl
Ay 5.29 Geegluinasiiivensuldigudiy do 1
11AN97 5.3 (AOAC International, 2023) &3f1 LOQ 7
329U 50 mg N/kg ﬁmmgﬂé]’amaxmﬁaﬁa A1 LOQ 7
Igflrnsniderimungegnuemaniasiogisdaa 3

LAy !

agfifeuaz 0.01 w30 100 mg N/kg wandliiiuinis

TiesgiiianuliisanedmsunisaiunuauaIn

[
a o ¢ v A

uAnSouet alinsii LOQ sndisesuinasisausuann &
avvouisinenmueslunisasiainaunisiuideuly
szausldogneliusyaniam wasdiaumnsaudmdu
mslFmuludsgnannnsy uonanfiszdy LOQ wéad
VLvﬁ”wmaaum’mgﬂéfmLLazﬂmuLﬁaﬂde 100 mg N/kg
way 500 mg N/kg Liaifial \iofuduiieaanimadey
flenuminyay nadefidads %Recovery 100.74 uay
97.75 muadu Feeglutranasinisseniuie 90 - 107
LAy 95 - 105 M1UAIAU %RSD AD 3.42 way 1.64
mudsu Afileldunnndnasinseeusuie 5.3 waz
3.7 181U (AOAC International, 2023) LﬁaLﬂgauﬁ
NAFOU LA8NAABUANTTULAZLIAINUY WUTT %RSD; Vo4
mimaauagjﬁ' 4.04 Fanuinsninnasiniseensu fe
8 (AOAC International, 2023) LLazLﬁaﬁma‘uaﬂﬂwmaaU
AuUTeuisuaualagldamMeaEng t-test wuIwa
nadeuvasnadeusaedldldmstuogaiiteddny
feduFaagUlshnmameaeumuiinalulnsiaulugoshg
Fanann awnsaldauldnasniaiiinisnaaey wazdl
ANNYNADS
31111581357 Hun1sf uduaussauzuaaly
Uszendlgniufiog 1 unngun B aiseg wuiilingim
nululpslauns alusAUANAI9RIANTEUIUNSHAR Taeil
161037 LOD wazidulumudedivunves Japanese
Pharmacopoeia wansliliuiwandueiinulasndis
Tugunsuudouvesanslulasiauanuuasinnm ly
FensinlUld eudded linseussiesisiiiiiunis
$usesausTauAsUdau g eausaululdidu 33
unsgIuvesdtiniad esdloInemaniuaznimaaoy
dusunsliusnmsvageumndunsunasindudnanlsed
Tdlugnamnssuen 8193 uasvdue lngtvaivauu
nsmvaNAuNNIngAvLasNaRfuYE5I3U MR
SUTBINNTDAMUALNE YRS U Warn15UTELEUAINY
AOAAADIVDINTLUIUNIHER (Process Verification)
uAdeanseldidudununlunsiaunuas
YeevaUANITITUSMSTesdInAS aedloInenmans
wagnsnageulusadndudnanlsavseasdmediuesy

A A adao a 6 v o o v
dad uiidanwasunindlnatAeany tagldnsaunnsg
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Uszifluaussousiontu euidedliissduduniy
Wz ENYees Keldahl dusunisiasgilulasiauluy
wndunadludairinawhty uidlauaidafoRly
nsatfuayunsiandnvesdiniasesdieinermansuay
nsnnaey eludrunisliuinismageu nsaua
Aann waznisadannud eulidullduinsuas

MARRAMNTIUTAE TS

d3UnanIsAnen
AFnsiesizimusualulasiaulusieg g
wAdunsy 1ne38 Kjeldahl wuindanududunssugas
25 §3 500 mg N/kg lae@indninn15nsaadn (LOD) Wity
15 mg N/kg uazdnd1Ann15ms1aiafieusuna (LOQ)
iU 50 mg N/kg mwmaaummgﬂﬁaqu,asmmLﬁaa
Y9938 HANITNAABUBLYHIUNUIINITEBUTUVBS AOAC
52u%4 Intermediate Precision ﬁ'mmaaué’f’saﬂwimaﬁ
NAABU 2 AU AN9TULATIA WUIWansnaauliaiaiy
o ailfod 1Ay way YosavvesdndsauuuInsgIu
duiind eglunasiisensuld Fsaguldnnismaasum
Usualulesiauludiegnenanann aunsaldaulanasn
a3 TMAEDY wazdinugneas wedeld3Bmsgu
vasdrnaIedlieingmansuaznsmagey dmsunis
THusnsnageunndunsusasindudnalsals §aa1n
msnegewnsULiUouvasiulnsiauvielusaufinndne
FERINNTLVIUNINARNVOUANTUNTU NUIIA2IDE1989A
asralinunsuuieusangnn dufefidsini LOD &
Wawnaeii seulddlaldifudosas 0.01 AUt
Japanese Pharmacopoeia AR AR e a1 4
ANUUaaniBaINN1IANA19989lulASIAUIINNTEUIUATS
nan ag19lsAnu wenwmdeainauauuiualulasiau
uéa Saiinseunuaunwlududu 9 WU Antigenicity

Tavendn Aaslss WuaY §unaliAsdaninunnling

UAanfeuasAMNNUDLANGUNTY LU

AnAnssuUsENA
HIdeveveunndinaIeloInenmansuay
g v @ ¢ N |
nsnageu Alvinsaduayugunsel asiall in3edileuay

91A15auN lun1533y weveunmun a lonadl

n1sldUeyUszhng (Generative Al) Tuaudesuids
Jvns

va o

HATulauszgndlddeygyruseavguseian
Generative Al A 1leltlunsdududeyaiiiieadosiu
N15398 #338lAANIuN1INTIERUAINYNABY AN
UL wazmuFedevesteyaninuvasssdsieu
dnlduseneumsdniunany wagld ChatGPT Tunis
ATIVHBUANUYNABIVBINTITA 1M IUaEN1TTATULUY
Tasnsléiadesiiedananegneldnsmiuguanazms

ATUANYDEITY

ANBUUNUMELTEU (CRediT Author Statement)
ANSUNS 25500794 N15IUIAR; seLTeuds
A9y; MsIANTshagguateya; N1 lun15I98; 113

WeuI19AURTU; NSNUMULaTL lAuaTu

LONA1381989

dnnsal dnwalane) way Iueun AT A, (2558).
nsUssiuANUgNeRIeIt AT wlusiuly
wAnAusTUsssaldanmsgoslusfuresia
wides InensiUSeuliieunaszning
o fiRnsidanudsng. 175475
NSUINGIMITATNITUNNE, 57, 54-T1.
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