10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

17404 Lead Cocoa 1

nyd1dsumnisdwidlanvasarsacnalunslnlnnuae ludszinalng

Survey of Lead Contamination Levels in Cocoa Powder Produced in Thailand

UnAnga

Tanlszasa: WadnUsumasazmandslunelnliur 100% ﬁmﬁmmmuﬁ@lniﬁ%aLWW:ﬂgﬂIuﬂi:mﬂvlm

A5nsAnB: MIIBLTIFITIINIAAALING (cross-sectional study) AaLRanala819Ka InlALT 100% LULLIANZRS
(purposive sampling) 3142t 15 @28¢14 mn;jwﬁw%a%m%ﬁaqmu‘[ﬂmm LLa:/ﬁasﬁammjwﬁmﬁmﬂuuLLwaQWai‘waau‘lﬂﬁ
I@ynnéﬁaammmsnEl‘uﬂ'w,mdaﬁwLﬁ@“ﬂaaLuﬁﬂiﬂiﬁﬁmw:ﬂgnluﬂsxmwvlmr_lvl,@i” m3ensUsSnmsmsazialfinadia Inductively
Coupled Plasma Mass Spectrometry (ICP-MS) aa3581989 AOAC (2023) 999.10 ﬁu%ﬁ’wﬁ'adﬂﬁﬁﬁmiﬂmd Wszinalng) e
Tapfdn limit of detection (LOD) L¥inAL 0.040 mg/kg wae limit of quantitation (LOQ) L¥inAY 0.075 mg/kg

HamsENEN: sraenslnlisman 8 sreens (Fewas 53.33) lwumstwionasmsazialuszaufiasaiale (<Lob;
0.040 mg/kg) wouzdl 7 aedna (30882 46.67) asranumstuiion Tas 3 Medrfvsnafiausonenugs Usumlad o.102,

o
o [ a a

0.101 WAz 0.096 mg/kg MNR1AL LazdN 4 fansfUsunmdningr LOQ $ait dradnens 15 aaete TUSumanseznadinin
mwﬁmmgwugaq@ﬁ 1.0 mg/kg ANLIEMANIZNTNEDIITD atlufl 414 (W.€1. 2563)

GEIE maiﬂiﬁﬁwﬁmmnLmﬁiaﬂgﬂluﬂi:mﬂ%aﬁim“umiﬂmflvawuaamm:ﬁ"ﬁagl;mzfl.u,mmsﬁmmgmmwﬂaamﬁwm
Uszina agelsfionu msuﬂm@?”mmaﬁwumsﬂmflvaugmq@ﬂuﬂ%u’lm 5-8 nudaiuagsdatiias onarhlildsumsasiafin
\nat Maximum Allowable Dose Level (MADL) @1¥ California Proposition 65 (0.5 pg/’s'u) ﬂi:mﬂﬁ%%’gam%m I{E‘]J%Iﬂﬂiﬂmawwz

wnuazniefiasnd Fsnrsmugudiinanisvilnasinliusziudmuainianannaisiiaaannuiisiannisazaalansnin

Tuszozam

adragy: wilnld, s1sazia, nstwiow, ICP-MS, Uszinelng

Abstract
Objective: To quantify lead residues in 100% pure cocoa powder manufactured from cocoa beans cultivated in Thailand.
Methods: A cross-sectional survey was conducted using purposive sampling to collect 15 samples of 100% pure cocoa
powder directly from manufacturers or community enterprises, and/or purchased from producers selling on online platforms. All

samples were verified to originate from cocoa beans cultivated in Thailand. Lead concentrations were determined by Inductively
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17404 Lead Cocoa 2

Coupled Plasma Mass Spectrometry (ICP-MS) in accordance with AOAC (2023) reference method 999.10 at Central Laboratory
(Thailand) Co., Ltd., with a limit of detection (LOD) of 0.040 mg/kg and a limit of quantitation (LOQ) of 0.075 mg/kg.

Results: Eight samples (53.33%) contained no detectable lead (<LOD; 0.040 mg/kg), while lead was detected in the
remaining seven samples (46.67%). Of these, three samples yielded quantifiable concentrations of 0.102, 0.101, and 0.096 mg/kg,
respectively, and four samples contained trace amounts below the LOQ. All 15 samples remained below the maximum permissible
limit of 1.0 mg/kg stipulated by the Ministry of Public Health Notification No. 414 (B.E. 2563).

Conclusion: Cocoa powder produced from Thai-grown sources contained lead contamination within national safety
standards. However, sustained daily consumption of 5-8 grams from samples with the highest detected lead levels may result in
cumulative exposure exceeding the Maximum Allowable Dose Level (MADL) under California Proposition 65 (0.5 pg/day) of the
United States. Consumers — particularly children and pregnant women — should monitor their cocoa powder intake and maintain
a diversified diet to reduce the risk of long-term heavy metal bioaccumulation.

Keywords: Cocoa powder, Lead, Contamination, Inductively Coupled Plasma Mass Spectrometry (ICP-MS), Thailand
VNI

v A TS A 'Y o & Aa ' Y
wilnlAldsuanufisulunguguilaanlaliguniw donmwansnivasamsidqmamslnruinisgs gaudis Wanla

' A Ada & 'Y A ' = a =2 o ' v A A o
woauazuImanauriiafiduslomidaszuuilanaznasaiian adnslsfionn dnsdnmanudwalnld wienfanusilnlilugy

' 1 o N ' & v . '
WUUGT anafinsdwdenvaslanznin laglanizarsazmdsaansaasanluainvaaitalnli (cocoa solids) HAWNTZUIRANT
@T\‘iLWiﬂ']iLW’]zﬂQﬂvlﬂﬁ]uﬁdﬂ'm.l,ﬂigw'2’3

139217 (Lead, Pb) iilulanzninndanuiduisginasndayde Liflszaunmsivsudalanfedidaaanodagunin’
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