Journal of Science and Teacher Education (JLSTE), 2(2), 1-10
P-ISSN:3078-5405; E-ISSN: 3080-2628
DOI: https://doi.org/10.71026/jlste.132

¥ ]
Q O () o

nudignensAnniyNuswiy e udIZnngozw (Eigdusy) esjusdnnziiugoiu 5101391
oine TuuzneugoIo I

sodote) oSt FUISY TUMST?, 611071 dulgesuat, yuld Surda, wsydsin e1gnnIdr, wer
ny9or’, Jog=mdy £igz1s’, Fazmomn Yyuvsdy

' winSemnweliiuce ] OSULUTERI0, USTONSEI1D SNENTINIL2UI

2 WINSBIONSENFINWKETIL OLVULUTEII0), USTIONSE1D SNLENIINGLIUI

° FenITUNIWEN GRS NIVEWNTUTDINSINY, TLL TNERIIGTINIVNDINY, N8ITSN

Doginmd
Sl (Curcuma longa L.) uliogzyutui JRuvwsgunmdmngroniu cas fnitgdindneon iy sogmeni

2
o

¢, 91011 (AT (1939719713 U VU 219, Jurdnnziivgnivdisiiurdoweu way Jrgrmnngdyann, Dibunmunougugu

de

2

vzwwIIDao1wdEndgss. mué’lnmﬁjﬁﬁ’q}nUzﬁjcﬁsz‘ﬁ@ncsmﬁnmﬂjmazmu €y SOMULIAUIUIVKIEY
(Biomarker) asjmsﬁnmzmuév‘ﬁu 10 Ho¢)ag zﬁmﬁwﬁw?uumeumogajﬁu cé’jUzneUﬁ: sutuul 4 fod, waugu 3
fo¢i13, hignnew 2 Aogi1y wax Jado 1 Hogiy. Shnwdnatdinigniunonssumizzaziio (Microscopic examination),
nUgENMWEILWNDIWGL, A ey nwSoremur S uusmudinduse (Curcuminoids) &oudindn HPLC-UV. &y
nMuSngidiuds ﬂ’l]JﬂOC]ﬂSUZﬂ’Ij’@&]SZﬁO%’IU’IOgUQUE8ﬂ55ﬂ29jéUél;JlJ oyl el (Parenchymatous cells), &ty
(Fibers), Jonniiu (Oil droplets), 1h%33 (Vessels) iz 939608n (Cork cells). Bunudaiztios HPLC-UV fuded gy
B JueeTugo 7.70 - 84.55%, lousutuutgnneuSusS umguiisuiign, Sousucuud) wax wouguiUrd umsg)
nadwy. amaougudanntiazna 3.7 - 11.97% tx afirmmazman 1.15 - 15.28% (oo 8 o1y Sarfianmicfiu
10%). nufingeunoufintieies)3iidirz (Method Validation) fiud1eiao1U8ncau (%RSD) tirfiu 1.81, 1 LOD wlu
0.015 pg/ml, LOQ iy 0.046 pg/ml uaz emuiiufiy (%Recovery) hafiu 105.23%, (830 Wnuuinnsnwiius uSutd.
QU sutuuzAnozdiuiiconaiivdiBudurd vusuddiu SendinsmesuouniesEo, 5ijlJﬂﬂlJﬂOU§].U

UnnznpunuezdndginoruaduiieSudsRivdednity (az nowudsniuestizannii.

fndudEiv: Curcuma longa, Curcuminoid, Turmeric, Soiy gyutnao
*Facdodiy: ododay usioSta; o 02028991889; Received 25 February 2026
a Received in revised form 21
8t chiobouaphong.p@uhs.edu.la April 2026

Accepted 7 May 2026

This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/)



Phakeovilay et al., 2026
P-ISSN: 3078-5405; E-ISSN: 3080-2628
DOI: https://doi.org/10.71026/jlste.132

Identification of Physical Characteristics and Curcuminoid Biomarkers in Turmeric
Products Sold in Vientiane Capital

Chiobouaphong PHAKEOVILAY", Lounlavanh CHANDAVONG??, Khamla PHONSAYALINKHAM?, Bounmy
SINAPHET!, Phonepadith KHAMSOUKTHAVONG', Phoukhao THANOUSONE?, Bouasavanh SONGSANA?,
Sysavath BOUNNAVONG?

!Department of traditional medicines, Faculty of Pharmacy, University of Health Sciences
’Department of pharmaceutical sciences, Faculty of Pharmacy, University of Health Sciences
3104 Military Traditional Medical and Medicine Institute, Rear’s service Department, Ministry of National Defence

Abstract

Turmeric (Curcuma longa L.) is a medicinal plant widely utilized in the pharmaceutical, food, and cosmetic
industries due to its diverse therapeutic benefits. In Lao PDR, turmeric products are both locally manufactured and
imported, highlighting the necessity for stringent quality control. This study aimed to identify the physical
characteristics and quantify the major chemical biomarkers (curcuminoids) of ten turmeric products sold in Vientiane
Capital, including four powders, three capsules, two boluses, and one tablet. The methodology involved microscopic
examination, determination of moisture content and total ash, and quantitative analysis of curcuminoids using HPLC-
UV. The results of the microscopic examination confirmed the botanical identity of turmeric by identifying
parenchymatous cells, fibers, scattered oil droplets, vessels, and cork cells. HPLC-UV analysis revealed that
curcuminoid contents ranged from 7.70% to 84.55%, with the bolus form containing the lowest concentration, while
powder and capsule forms showed significantly higher levels. Moisture content ranged from 3.7% to 11.97%, and
total ash values ranged from 1.15% to 15.28% (with eight samples below the 10% limit). Method validation
demonstrated excellent analytical performance with a precision (%RSD) of 1.81, LOD of 0.015 pg/ml, LOQ of 0.046
pg/ml, and a recovery rate of 105.23%, all within acceptable scientific standards. The findings indicate that different
dosage forms contain varying levels of active compounds, likely influenced by manufacturing processes. This
underscores the importance of standardized production to ensure the safety, consistency, and efficacy of turmeric
products.

ARTICLE INFO

Received 25 February 2026
Received in revised form 21
April 2026

Accepted 7 May 2026

Keywords: Curcuma longa, Curcuminoid, Turmeric
*Correspondence: Chiobouaphong PHAKEOVILAY; Tel: 020 28991889,
Email: chiobouaphong.p@uhs.edu.la

RN, wednnziivddule)  Hewiwludie

owgindoydy eoul2yy  musstluswoyunt

1. WINJLCOV o . oo s e b o
ANCLIK[IN0 ‘fﬂECﬂZ ﬂﬂlJﬂ’IlJOU%QU?U%?U%ﬂﬂUmSQﬂQO?U

1.1 WU e AU TISSITUN dio, AloazonuezsINMuEEdneolin  wWeSntdhinw
. el L w0 luehegonuezdn  WWEunmdudouysucys.
sud Qo DaowslusSidtdouguwremey o e e Lo o
. o . o x . Z30umnIND madudyimme e Sntdusdon:
MUzl ey Usgiduanlyuge lunusngs L s o s s
o x o al o B Duehidiucle) 2nnowEeoiy TunudtangdStun
gezww OoudwiuleiiduwzyanaS itidunentsd. o
° , 5’ (Medicinal Natural Resources and Natural Resource
in «az 30 Lwlontid1 1880 lhesiounIRzy

. Pharmacognosy, 2000).
gn Wimuintuztidocuomyuslove  Tunmlntg

grdiucdoiRufiunuego) @1 tunudeyiv way Judo
wrenn 29z uiunItie1ndneol). tnadztinmu
cuonguslauwesliin war J0 wnuirtggucleg

Suiufivegoythduzdniivw way Jaowdentuls

8oLy (Curcuma longa L.) Wuliogeyutuind
SuueguingehSugmgre «ar  JOnuINGELa tudw
MW L MUY a3 (33 Wgudslmunns iy

090 gouaui@uemy, Uigemn, wendsn, Tudia



Journal of Science and Teacher Education (JLSTE), 2(2), 1-10

2mMWieISN, zﬁejc‘z?], woiudies, emwdieiyn, gouyn
fmzﬁm, Juiiemiuciudzandoy war cAdumUz
@euudBnnyd. veni fizoufigmuioges, Sudio
, Wunda, whigmugn, u.;ns’mm‘té, WBdudBudng:
o, §U§mcf’n, whnTuden, whidsngsnnysnzon,
fudemuinden,  winendie; war  Uulo
Weeniheu. ?Uﬁmé’m §9z000uiIImMIuUDL,
Jonudo,  enuay, ﬁUzé’mz‘ﬁwﬂU?unm‘s”JU’s"’ch%s
Suustan, degfivusenmely war soulunududo
LS esniu (Jyotirmayee & Mahalik, 2022). S93UN1
U1 Suwsuen ccﬂugoagnemméﬂuou, teuoy, Jon
v, Duditemmucivinty way vons. dieuiislEdudo

voeedn,  deduludwonisiuidinemudaniioy

Mgy, Julowzenntionly, Gudiy, Snado, gnusy
omwud Rz musSnuRneug o, gougvouw

v, gacden way Y19Itioliutdlgeswwd. (Fuloria
et al., 2022)

cﬁsjaﬂnéu%uﬁanUszunmmmﬂUﬁm 3939
Bt DmuB utsdiududdcdies. Bpnlnnmy, g
Uté Snmuatepunsofiunuusudumtdid deEnld
Eﬁjézfny’uﬁﬁcuﬁsjcgusoajw Ay dylumudsudues)
widingyHnSuBntios (Sasikumar, 2019). UenwNiU

s

, S90nmuarupungofiunudsudugeidsgng wax wily
JutuTuezdonziiugoiy (Oh & Jang, 2020). csie)

U 1y Pnidudumimao, 379dudiesinmunonssy

a o a

3 Ugnenzdnninuswiy. deuiiuiy, nuiignumgtn

o R

0nJnowgrtivgng]  InuKUwaLcIuNIuNoNSEIT
v lunudgiuse  (Curcuminoids)  (Sjsney

Gow: JncuiingeigJu (Bisdemethoxycurcumin), tcU

o

ing9ly  (Desmethoxycurcumin) Ry (dQUU

gl

(Curcumin). 30y, nudng1uaIl I3090d=Rielign
ENEINIINIUEY (R WTIZeIZosww (s
U9t) 299NN TVSTVY 1017910118 TUEOSUY D30T

.

1.2. ENLSIINIVAVEDT

P-ISSN:3078-5405; E-ISSN: 3080-2628
DOI: https://doi.org/10.71026/jlste.132

1. ANFzuznGUNILwWE AN LuSl

wedueuon?

2. UKW curcuminoids  greciintaly

welnnzdy S0y frewis TuuzaeugoI0IIIu?

1.3. JOUEILSINWAED?

1. defgnensdnnuynerwy Rz miy
9380 (Microscopic) 2ojur3nns Sy,

2. oSz vusudigimIBoruty
nuigluey (Curcuminoids) Gosdinin HPLC-UV
uESnnzivSeiy,

ézﬁﬁuﬁiﬁmsmam Curcuma longa L.
(Turmeric) £ TUNNY Zingiberaceae E’UUﬁO‘CﬁéU@ﬂ.
SnavusnmiasiinessuSivciudlusud 1 way
QwareIn2eEngurEnaeIn2e SuuL I T
SU 2

00

Ve \
X Y

8

\_A ,,&/’:}5;‘ 8 DN .

[E—
100 um

@

sull 1. AngrurnmigIaciinesj2oiuiistiudeneul:

a a

WAL (Parenchyma cells) HiTuae

b b

a 2 o~

Jaecdy, gda

2 '

110U (Oil droplets), NA1RJ) (Vessels) wuufivmey
1z 3330en (Cork cells) (Bureau Of Drug And

Narcotic Rights Reserved, 2021).



SUt 2: Sngzurdnananngeiei Curcuma longa L.
(SARAHEARM, 2015)

susniuRtutuBoiy Usneutiougw 2 Hu
m3nd: tiiumeuasdie (essential oil) waz 91U (gl
198 (Curcuminoids) cé’jmucmﬁﬂﬁ VW0
ISNWEyIN UKW curcuminoids NONIWEN
Jnmggozwiy (Ruby et al., 1995), (HogRduTuding

o wUrnautioy curcuminoids 3 8eU0E): curcumin
77%, dimethoxycurcumin 17%,
bisdemethoxycurcumin 3%, Curcuminoids JutdJugau

ni&ies. deuiugwnuilditinigduiozdn 29gu
yzwweeIgmiudniioy, ven¥ny &ylviluneuay

(Nugein8unSNni8u: o-pinene, B-pinene, myrcene, o-
terpinene, p-cymene, 1,8-cineol, linalool,
arcurcumene,  o-zingiberene,  B-bisabolene, = a-
turmerone, P-turmerone, curcuphenol (Z3ORAELUN

gnéuiy’lmzﬁmﬁmueSjﬁﬂﬁumsuazcz‘ﬁaﬁccmnmj
fiv war  Hodngliniunsvavdiumenoimious
(Iweala et al., 2023)

L1 tOInudngun1yuds S 0ee g
DU curcuminoid  lneRTwIzLlY  curcumin,
dimethoxycurcumin (¢ bisdemethoxycurcumin (Hiy
217UT 2016 tAINIUILIIVYLRU29) curcuminoid
wnurdanziivcivgudoiy 1068 reverse HPLC
diudtucouguiivaiubziowes)  curcumin
gend1 2 swiiods  mydwdiazswaoues)
curcuminoid 293UNZ0NWELINCIUEAEMD

12.02% w/w - 14.36% w/w (Monton et al., 2016). LA

Wd 2024 tOINUULALINE9) curcuminoids AN
FoSuiy (Curcuma longa L.) zn'l‘mmn@wcceajesj
vsmomogouw  toelSdindn  HPLC-DAD 83
Y30 curcuminoid Tu 19 {of1y Fzr0ITIn01U

(ONM19299U=30  curcumin 0.77-10.30%, deme-

thoxycurcumin 0.33-6.92%, bisdemethoxycurcumin
0.03-3.23%, curcumin cOUDUzIUUgI TugNGod)

Phakeovilay et al., 2026

P-ISSN: 3078-5405; E-ISSN: 3080-2628

DOI: https://doi.org/10.71026/jlste.132

(tQr  bisdemethoxycurcumin ECIJlJﬁUBf].LHUC%’Ig]O.
Y301 curcuminoid Q0.4 gljzﬁgmccbuﬁu?uﬁoéhj
IN2d9 Tra Vinh, Soc Trang, Q¢ Dong Nai, c§je°m

auufisugzwuomin  ar  zWWBUNS99I10Y
(Do Chau Minh Vinh et al., 2024). 31y, (&indin High

Performance Liquid Chromatography (HPLC) diou
@iognondn UV Detector wluSAuinnzniittsu
nuysuSuTuNISIznz 3.0 (Quantitative
analysis) 2ejRwdialusy ey daolwsaray

(L 021UV

3. Sfadunafiuas

MUTF0NIIAIUNIWLWIV (AT WS8R9I
tJ3Emm3%U§Uﬁuzﬁeﬂy?uuzﬂsum0303j%‘m LUK
san@y 2 Foud nuiivfiodusSnnzduddivlusy

(U139 TWzaeuY0IDII IV (AT NIVTFNNIINILL

a

W €Ay NV Tz Ugiiugejuzdnnsiiusoiy

tAuutd

3.1 1930 s gwialen 12 Luniveinag)

High performance liquid chromatography
(PerkinElmer Altus A-10, USA), Moisture Analyzer
(DSH-50-10, A&E Lab Instruments (Guangzhou) Co.,

LTD) {0t112¢%) methanol, acetonitrile (% acetic
acid «UIOT82930380 sigmaaldrich €z KW
00T curcuminoid  «U182930380  thermo
scientific

3.2 mueriudoe)

wrdanziiudeiy Awou 10 Hodfindivs
muswwe luuzaougolojty  lnusimucuy
waunucfiufiodag, nuthufiod y cluaziiud 1 ?]j
Y0easSendl 88, anfiniues30, Sudeudiiusdan
uar WBihioymwardinlizacra. Wwivveneud: su
ccuu@luéuﬁy’m 04 fod)1y, sunuuLiiugu 03 Hod, su
cuugnney 02 Godiy war sutuutdn 018287
ﬁnazuzesﬂuéu“ﬁmﬁj 10 fodgelugzienllusuil 3



Journal of Science and Teacher Education (JLSTE), 2(2), 1-10

LI B
S @ e @

sui 3: GuesjurSnnzinSoly
3.3 nmwnyucioey
mungufﬁaéﬁjzﬁazumonguuzwﬂucwu
UrBndomudznfiuniugiesiato @i 19 2019,
3.4 MUSEENSNYMISSUI LIS FRSI0
cﬁa@]uézﬁn??}cﬁjcmuccﬁo, wSo8y iy 1-
3 eJon W tufody, WBBUALTETY o tHawAlS
fogeunzaefolditiod, «dodweuaioudndiu
|6 cmam‘ngsﬂunswaumn Tununongsunign

SJUDUJ’mlJEE.UlJ'%uU]jUﬂUQﬂﬂuUumﬂﬂQﬂUjﬂU?UUulﬂﬂ
1 numumwucuejzsj‘fm.

3.5 nwaenzonzaugwiioe HPLC-UV

1. IMUNILITOENIASNINFOUY L curcuminoids
iugnicnazezdnnsiiy vigys1 2 g W
1270 volumetric flask 2zma0 100 ml Fiveg) o0

methanol 10 ml «32c81tUnNenSniou3A sonication
Yz 15 min € (39913008 methanol dissnSnsy

% ((AON9IEIVCILNSI 0.5 pm (WL W1z uIl

curcuminoid.

2. GoutenuSens dog HPLC-UV
Mobile phase Urnguou: acetonitrile : 4%

acetic acid (48:52), Flow rate: 0.8 ml/min. Column:
ZORBAX Eclipse XDB-C18 (4.6 x 250 mm, 5 pm).
Injection volume: 20 pl €z I Detector (Ju YL9120

UV Detector Tufin 430 nm. (Ashraf et al., 2015)

£. MUNONIUADNIZL U (W

numdzdumnolugue it 1§35nwdy
afiy (Loss on Drying) €ay numiaiirgiudiseio
(Total Ash) cludaduNIWOIULINNENIWYENIYAL
nwe)1 (Pharmacopoeia)

9. IWNILSULINIETIY

:n:j.uammnmzmuﬁaumuazma 1000
pg/mL 2933 curcuminoid TU methanol THG 7

P-ISSN:3078-5405; E-ISSN: 3080-2628
DOI: https://doi.org/10.71026/jlste.132

aowcéuéu 500; 250; 125; 62.5; 31.25; 15.625 e
7.8125 ug/mL. cc:f]acﬁu‘fé?uwﬂazuzﬁuazﬁ%mwﬁu

Lz Y18eN0s.

Mudaizayy 29IMUINI0IY UGS

HE

yunReffcs: amng (Mean), mman(mm) 0193
0 (max), HIUIIUUVLUINOLTW (SD) Qe Percentage
3.6. mugingsy

Method validation (CJUNIUNOOSKUNIUEN
((urir29) the International Conference on
Harmonization guidelines (33t6Suniuztdudu:
powwduEus (linearity), e2WE0 (%RSD), a1
MUNuUdy  (%Recovery), Uzﬁmuc"'ﬂgmm"’naniﬂu
(limits of detection, LOD), Uzﬁmuc"'ﬂgmm"’naniﬂu
U= (limits of detection quantification, LOQ).

4. Bunwauad

4. 1 GUnudigaensannymesy aas e
tl'mJnmnonglsumﬂjﬁmmuzwﬂuzsjcﬁecés
933293004130 9el0 10 Hodty Gufiglravdin 10
éjmncﬁmﬁscésmm‘tﬁcm parenchymatous cells D
suUS1AL, vyl war dgvoingzed G1tusui
4-A. Fibers 3utofijlusufl 4-B. Scattered oil
droplets goniniunzatefio (SUfi 4-C). gy
(Vessels) wudiuamwouyry, 2romnite, Jseugu
%@ju%n;]jjmjc’ﬂuawju. ﬁéﬂajjmjéuﬁmaﬁjmﬂ,
N3oo3u § Wusudymou (suth 4-E). Cork I8 D1
991, UzﬂBUﬁOU'@ﬁjméﬁ&hUﬁj, Jezowinlng, g
34 (SUB 4-F). Trichomes ccbuém‘ﬁmnmuéjmjﬁo_ﬂ
2299, ﬁi"mgw, AngruzioucLudigongo, 998, 8919,

fMefinoy, Yilagl, groliadjouidauntg (Suli 4-D).



D E F

SUR 4: A: Parenchymatous cells, B: Fibers, C:
Scattered oil droplets, D: Trichomes, E: 31333
(Vessels), e F: (Cork)

4.2 nudigoauadgines s sansivsaiy

unidgazuiaiinesjusSnnzdusiy
cluTEdnnay chromatography lounjufiugay
vaazndudluiodniitiuidisndy 10 Godgelu
USﬂSUﬁ&ﬂUU]AEUUIjU curcuminoid #19 3 81U £35
INYzUre9y chromatogram fivzneud 3 peaks (e
:ﬁén?ugo_’]comnjoﬁuﬁusmmnmmu a0
(duTusuwwi 5

SUN 5: Chromatogram of standard (a) €z Got)13 (b).

4.3 MUNoNISUINI L AUSTLIWE] curcuminoid
Ao/ HPLC-UV

NIUNONKFSUNS LR LU IEFWLINNETIV
299 curcuminoid £3t0UsnoulIueSus) 3 uds
neuioy Demethoxycurcumin, Bidemethoxycurcu-

min e Curcumin YogniwnionowuB o8y 5 notu
BUBY 250, 125, 62.5, 31.25 €y 15.6 pg/mL. §39n
whudugzinyes tEdubudiuseejudaram Iah)

$U 6 299 standard curve. TuiiuatngNGgILIONDN

futdl (LOD) 29) Demethoxycurcumin, Bideme-
thoxycurcumin (¢  Curcumin  CUUEILMI)

0.003pg/mL - 0.015pg/mL. &oUniIgngUINS0

Jz3uwid (LOQ) wludazmdlg 0.008ug/mL - 0.04

Phakeovilay et al., 2026
P-ISSN: 3078-5405; E-ISSN: 3080-2628
DOI: https://doi.org/10.71026/jlste.132

pg/mL.  Tudouzgjanoiudncay  (Precision) I

%RSD fazmd1y 1.2 - 1.81 waz anoiwiinis)
(Accuracy) J %Recovery iy 97.05 - 105.23. E§jﬁ
AWALOINFLUNIBUNIWENIDN NS 12299

Curcuminoid g TuwinnznIudiususutd O3ty

00219 1.

Curcumin

HAU.s)

Peak Areas
'

Concentration pg/ml

Bidemethoxycurcumin

s)

s (LAU

<
I

sull 6: Standard curve of Curcumin, Demetho-

xycurcumin Q¢ Bidemethoxycurcumin.

Mozt 10 Buniunongsudnd tadrauiues)

curcuminoid (o8 HPLC-UV.



Journal of Science and Teacher Education (JLSTE), 2(2), 1-10
P-ISSN:3078-5405; E-ISSN: 3080-2628
DOI: https://doi.org/10.71026/jlste.132

Title DMC BDMC CUR RAGH\INK
R 0.9995 0.9991 0.9997 >0.9995
%RSD 1.96 1.7 1.81 <2%
Y%Recovery 97.05 102.39 105.23 95 -105%
LOD 0.003 0.014 0.015 <2
LOQ 0.008 0.043 0.046 <2

DCM:  Demethoxycurcumin, BDMC:  Bidemethoxycurcumin, CUR:
Curcumin, LOD: Limit of deatection, LOQ: Limit of quantification
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