msdisnamsduiiouTanzmin azia uaadion Usen Tundasuatiasuemnsamsiealizau ismiesemuesu lailulszmeIne. Foginweas

2569;46(2):¢17792.

e17792

v v

o =) % (Y] = a o Jd Aa
m‘smsmﬂ%mmn1iﬂmﬂauiamﬁun AN UAINEN ‘]J‘i@‘ﬂ GluNﬁﬂﬂﬂ!“mﬁiNﬂTﬁ]i

o

v a z.:' v 1 d
amnealilzamn Aswineresmeseilaidulszimalneg
4 an v J .
573501 gsasoriud, us.u.”
5350437 SauuAsg, w.”
UnAAge
= A a 7 @ A o s A o a ¢
MIANHUFINTTUUIALIATIEHUVUNAAAYIN UIngszasaiodIsionasIns1ey
a & o Y o = A o ¢ a '
PSwnamstudlouvesTanzniin laun azna uaadion tazdsen lundasusiiasuemsavsed
a A o 1 1 1 o A 1 a dyd wa Y
Tsaundimieiiugesnisesulauluilszma lne ifesninamiesiaiiliguaniagadunas
o 2 v Y = 1 = 1Y a
azauTanzminnnaanadon 148 3901909ANNITLIABHLS INANINYIANTAIUANAUNIHADOA
] ] a 1 o 1 A a @ I A Y A o A = ad
N TENITHNAN NGUAIDENABHANN DN 10 BHDNAAADNUULIDIZIIINUNAANDTNDADNILT %
T3 a o ] o 9 o 1 < a o
puauwanlulszme 7 dred1auaziingn 3 @819 AsounguIuuua ualya uazHa AT
a [ o Y 1
aremaiin ICP-MS WiouifisunumnueinasgIuanlseManszns a5 sugy 2ud 414
= J a [ 7Y A A o a '3 a [ o
HANITANYT WUMWAAN NI DAY 80 VUTWIUALAUNUNUNUINTTIU Tasndanumn 1y
o { a o Jd o { 1
UszmMAATIINDAZNURAY 0.161£0.150 ¥A./NN. uazwannMadudUNAY 0.194=0.111 Un./AN. NGY
A < ~ '] PR ~ ' = A o =
ualgatimaznundsgegaces ludunusnivue yazinguratiaundediga unaonasianylu
@ ] % ] I'4 o ] % 1 Ao A a o S A
vuedageglunusitasans uaz luiwuilsenmelunndiedns Midunafendanumnniiag
o ' S v v a 1 o
$U509IATFIUAING 1¥U USFDA 1182 Organic NGIAIATIVNLALA URUINBIAIFUAY
= Y 1 a o Jd A 1 a Ao 1 1 1 (
HaMIANEIAz RO U WA IS N IMT U wd T Fauns e ugoansesu Tai lu
@ = A ' dy < a o ) 9
Uszima Ingdsnatinnudosgenomstuilouazni Tasmmzgluuunalgauazndaduaiini uaz

anfuseunasgiuaina i ldillunandseiuanuasassnin langmiinaue 11 Fansinsdh

[ 1 a [ 14 1 { ] 1 4 4 9 19 Y a
immazqnm’mwammmmm%mammmﬁm Lﬁﬂﬂhﬂi@\?ﬂ?1uﬂﬁflﬂﬂﬂmfl\1@Uiiﬂﬂiuigﬂgﬁﬂﬁl

fmdngy : avsed llzau, Tangmin, agm, uaadiow, Usen

* o o a J v A a Y & a @
uﬂﬁﬂ‘bl”l'ﬂﬁﬂq%ﬁ?ﬂﬂ1ﬁ1ﬁﬂ§ﬂﬂ1ﬂﬂ!m9’l (mmmw:amauazﬂqummw) 'J‘Vlfﬂﬁﬂﬂ?illWTliTyijﬂTﬁ

v A

uAnedegInniusag

¢ 0w v ;A a a o 4 a o ¢
Hk 'f]’]ﬂ'lﬁU]Jigﬂ']ﬁaﬂﬁ(ﬂﬁﬁ:ﬁﬂuﬂﬁmﬂd’liﬂuaglaﬂ ﬁ’lell’]'J"]ﬂ’ﬁ/'lfl']ﬂ']ielfzaﬂ'Jﬂ!Lagﬂuw”qﬂlﬂ']W JV]EJmEJﬂﬁI,LWT]EJ‘]JUimW

£ o

a o a Y a d
N7 1IN TINIVUNAY

‘ﬁj’ﬂszﬁuﬁmsmﬁ%: 3233010 qﬁ?aﬁuﬁ, E-mail: pariwat.group@gmail.com . A -
a9849: 7 UQUIYU 2569

113 uflu: 10 Faviran 2569

q a

agmﬁﬁuw: 20 GINIAY 2569



mailto:pariwat.group@gmail.com

Determination of Heavy Metal Contaminants (Pb, Cd, Hg) in Spirulina Dietary Supplements Available in the Thai Online Market. Chai Med J 2026;46(2):¢17792.

Determination of Heavy Metal Contaminants (Pb, Cd, Hg) in Spirulina Dietary

Supplements Available in the Thai Online Market
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ABSTRACT

This cross-sectional analytical descriptive study aimed to survey and analyze the contamination of
heavy metals-lead (Pb), cadmium (Cd), and mercury (Hg) in spirulina dietary supplements sold through
online platforms in Thailand. Because spirulina readily absorbs and bioaccumulates heavy metals from its
culture environment, contaminated products may pose a health risk to consumers when quality control
across the production chain is inadequate. A purposive sample of 10 branded products was selected from e-
commerce platforms, comprising 7 domestic and 3 imported items, and covering three product forms (tablet,
capsule, and powder). Heavy metal concentrations were determined using Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) and compared with the maximum limits set by the Notification of the Ministry
of Public Health (No. 414).

The results showed that 80% of the products exceeded the lead standard. Domestic products
contained a mean lead concentration of 0.161+0.150 mg/kg, while imported products contained
0.194+0.111 mg/kg. Capsule-form products showed the highest mean lead level and failed the standard in
all samples, whereas powder-form products showed the lowest mean level. Cadmium was detected in some
samples but remained within the safety limit, and mercury was not detected in any sample. Notably, products
bearing international certifications such as USFDA and Organic still exceeded the lead limit.

These findings indicate that spirulina dietary supplements sold online in Thailand continue to pose
a considerable risk of lead contamination, particularly capsule-form and imported products, and that
international certification marks do not necessarily guarantee safety from heavy metals. Continuous
surveillance and targeted random inspection of these higher-risk product groups are therefore recommended
to protect consumer safety in the long term.
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Table 2: General Information of the Studied Spirulina Dietary Supplement Products (n = 10)
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3 300
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Note: Each country has one imported product sample
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Figure 1: Lead Content (Mean + S.D.)
in Spirulina Dietary Supplement Products
Classified by Product Form and Country of

Origin Compared to the Standard
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