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Ugesd ehummi?j'uﬂ fiwu 15 3-MCPD @y
HAaAsinniiadad (nandl uazuasinediile)
uaaSamnnuN (F8) vannnitenuluanms
ﬁussaﬂunizmwﬁﬂs:ﬂauﬁm Epichlorohydrin—
based wet strength resins (12U NT NITOY
aspamuwil (Hudn) wdasaianaanuaad
LLazﬁwﬁ'uﬁW Epichlorohydrin-linked cationic
polymer resin ti1 flocculants TUnsEUIUNMSHER
anene ﬁqﬁuugwﬁﬁqﬁ‘[amalﬁ%’umi 3-MCPD
dhgaemennamsuasinau® ¥
Usenaaangulasimsansnmuneine
28498715 3-MCPD wuidnduasnanzisauasy
asnamsnasuglunynaass Wally
USunagauasszazen G9iu EC Scientific
Committee for Food (SCF) uuzi1i15zau
3-MCPD lusimsuazaiulsenausmsais
anasliidiigaiisanadnnsiminsorild
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Usinaigegaisanliiuilnalddatu (provisional
maximum tolerable daily intake, PMTDI)
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AOEULEEIRUES 3-MCPD Hunnmsnaaes
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M5 1 YSiaewmnsneulneuslne (nsudaaunain)?

UMD

USnuemsnuslae (nSuaaauaain)

Aiade dudsauy  eslsegu 95"
NAIFIU
1. udadusiUgesa
1.1 s 6.03 5.84 4.31 17.87
1.2 ihusmau 9.64 8.16 7.80 25.04
1.3 @89m 2.75 2.96 1.97 8.69
1.4 Fawnudiavan 1.98 2.16 1.32 6.16
1.5 @oaen 0.46 1.32 0.09 1.26
1.6 #ENDIUNTN 1.63 2.23 1.10 5.38
1.7 %aaﬂgqsaﬁamﬁm 1.86 2.54 1.17 5.85
1.8 gaalypsadndagy 0.80 1.33 0.00 3.93
1.9 Whiam 1.18 2.20 0.42 4.67
1.10 FUnau 0.73 1.34 0.41 2.36
1.11 e 1.10 1.23 0.68 3.53
2. ammsd szl Unedsa

2.1 Sayizaws 15.38 10.06 14.29 32.14
2.2 NDAAUALANTENANNNDAE 10.04 22.11 5.14 27.21
2.3 wunthloud 22.93 26.53 15.43 67.93
2.4 wunthiane 9.51 14.75 5.27 34.61
2.5 mm‘jﬁqéwﬁagﬂ 18.12 20.21 11.79 58.93
2.6 YUNDUNIDUUITINEDN 12.66 14.98 9.00 42.64

Lﬂ%‘mﬁauazqﬂﬂszﬁ Gas chromatograph/mass
spectrometer : HP 5890 Series II Plus Wag
MSD HP 5972, autosampler HP 7673 GC/SFC
injector, ARaNATn capillary J & W DB5 MS
YN 30 WA x 0.25 Haawas Wauedau
#i 0.25 pum 1% selected ion monitoring mode
(SIM) m/z ¥a4ad5 3-MCPD @@ 453, 291,
289, 275, 253 War m/z ¥ d5 3-MCPD

(Internal standard) A® 257, analytical balance:
Satorius AC 2118, top pan balance: Satorius BP
1200, dry bath incubator : BOEKEL, ultrasonic
bath : BRANSON 2210, Glass chromatography
column : ID. 2 cm, length 40 cm, with sintered
glass disk and tap, rotary evaporator : BUCHIR -
205, Vortex mixer : VORTEX-2 GENIE
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#15tA¥ : sodium sulphate anhydrous (AR ),
heptafluorobutyrylimidazole, extrelut ™ 20 ml refill
packs, ethyl acetate (AR), 2, 2, 4 -Trimethyl
pentane (AR), Haxane (AR), dietheyl ether
(AR), sodium chloride (AR) &15816931U :
3-Monochloropropanediol (3- MCPD) Waaeus
289 Fluka (mmu%qw%aaa:: 98.0), d5-3-
Monochloropropanediol (d5-3- MCPD ) Haan0ui
2949 ISOTEC (min 98 atom%D)

Uszan5amua9addiAsI1er % recovery =
94.6-106.7, precision (%RSD) = 3.2, limit of
detection (LOD) = 0.001 faansuaailansy
AAd1ni1 LOD avsreulawy, limit of
quantitation (LOQ) = 0.010 Jaansuaanlansy
iignni LOQ axnEnUenT 0.010 Tadny
@anlansy
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@35 3-MCPD 21N21M5Uaskan il gese
fimhedulalasnSudathwing 1 Alansuda
M amnalennUsinanmsuslae (nSudeau
s T ausheBanmumatuiiauans 3-McPD
Wulalasniudandu ugrmserstimings
2098330 Fuihmindzesandnudazauly
ATBUATINEAUUNMINNGNDIY (MINUUINN
2BIAULNTINMTINNUS N UEN58I115819D9
fiarslasuiszmulszsSudmiuaulng
nsuewnse) il
Wneg 3 - 5 U
vhwinwas 16 Alansy
wnuazisgu 6 -15 1
vhuinwmds 35 Alandu
gluajmgannnh 16 9 duld
vhuinwas 57 Alansy

Funauii 4 sBuNEEnHaLANNEE (Risk
Characterization) huafilannmsUsediums
lasudusauaznannmsuseiiunmsnauauas
fauaeng ‘) NszanaemnuiEssdafiufiaziie
Fundanvanmenyliwivau difiumsios
ms1he PMTDI #1 JECFA Usziiiulaanu/3eu
WaunuUsinamslasududanldannmsdnm
BRL LLaa:'i’lEN’luﬂ’J'lNL?;EI\‘IL‘IdJuﬁ’I margin of safety
(MOS) %ﬁﬁwmulﬁmﬂqm

MOS = Exposure/PMTDI

g MOS < 1 = U3anaas 3-MCPD
wasfinemelasulisansarlwiionanszny
faemele

g MOS > 1 = U3unaas 3-MCPD
Taawasnsmeldsuiunasidasass Tas
mlUfisunenumslasuduiaiiuisaazva
@ PMTDI

e

Fupaui 1 nsAnEINITUINNITUNE
ANududunsIe (Hazard identification)
AMFNUANINNIENINLAENINLANYDITS
3-MCPD (CAS n0.96-24-2)

%aﬁa\‘lmﬁau : O-Chlorohydrin, glycerol
Ol-monochlorohydrin, chlorodeoxyglycerol

gasluana : CH CIO,

Iﬂ’iﬁﬁ’%”lﬁﬂﬁﬂﬂﬁ . OH—CHZ—CH—l CHZ—Cl
CH

ninlaana : 110.539 g.mol™
ANVUSINMENN : UBUNIINUG LUTF

MINATN MIUWINTENY UazMFIUE
&5 3-MCPD #1Y blood-brain barrier W@
blood-testis-barrier §14150n0521802 1Y
2BIUYAIVAIFIUAIN ) bus1ene waziilalw
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fiadnsudatwingnilenlansy Tasdana
whas umnwuh lidinnsazanwasars 3-MCPD
(L2 metabolite HHA betachloroacetate 1ut°’§a If;a
laggnduaanansnmendaansluslidu
8.5% luglwasmsuaulasenlad 30% uas
QﬂLﬂﬁlﬂ‘uL‘ﬂu betachloroacetate 23% MSANH
Tudadidsagnadaginuuwyings 3-MCPD
gm.ﬂﬁ'ﬂmﬂu betachloroacetate 8¢ oxalic
acid %ﬂL?Jumsﬁﬂﬁ’lmLLaxé’mmLﬁﬂqﬂﬁu uaz
intermediate metabolite %@ beta-chloroacet-
aldehyde ﬁq%gg‘uﬂzﬂ enzyme glyceraldehyde-
3-phosphate dehydrogenase WaxNISUIUNIT
spermatozoa glycolysis ﬁﬂﬁ'at.ﬂs’mﬂ'ﬁ'auﬁﬁwaq
Tasmssudaiunuuiungy

Humauii 2 MsUszuMSAaUALEY
U338 (dose-response assessment)

Wunsdnwdayaduiwingzesss
3-MCPD #itigfuanudunussennasanm
299815 3-MCPD NUKNABUIUDIDU LY
Useaad (adverse effect) WUNRBRIUNTUYDI
@5 3-MCPD ﬁﬁﬂ.ﬁ'm‘g (rat) maam‘%’wﬁq
(lethal dose :
vhwiingn 1 Alansy uaziiallousns 3-MCPD

LD ) WNAU 150 Naansuee

115’%14} Sprague-Dawley ‘Vlgxi 2 WA ey 1 ﬂ%ﬂ
5 Yudadonifiunm 4 da warlufud
2 Wor 25 UMYINFDINATAILADENGUN
sacrifice WUNKHAMINAUEUBNTN 11520 U enzyme
glutamate-pyruvate transaminase 3¢AU urea

Wninle 6u Naauediveden wazluy

v v
=3 =]

wgmﬂ@wuﬁmﬂ’nwm testis [NAY UBNAINT]

§9WUI32AU haemoglobin, haematocrit 8084
NaNIANE in vitro 815 3-MCPD dna

m'amil,ﬂﬁ'ﬂuLLﬂaqmsﬁuqnssu Toglvinauan

14 bacterial mutagenicity assay 1o S.typhinurium
TA1535, TA1537, TA1538, TA98, TA100
dUMIANY forward-mutation assay on yeast
1o Schizosaccharomyces plombe Was mammalian
cell mutation assay Toer1% mouse lymphoma TK
locus assay (8¢ mouse fibroblast M2-clone
LLae sister chromatid exchange assay 1% Chinese
hamster V79 cells WanSAN® in vitro 1HKG
aulu bacterial mutagenicity assay Toelsf E. coli
TM930 e mammalian cell mutation assay 1o
HeLa cell iauﬁy’qmsﬁn‘m in vivo M dominant
lethal assay 1% ICR/Ha Swiss mice wulaidi
wa@iamstﬂﬁlﬂuuﬂaqmsﬁu‘qﬂﬁm

msdnluny (rat) Wug Han Wistar
AR laSuas 3-MCPD 2119 40 uas 100
fiaansudathmiings 1 dlandu dialémathn
asadenlaimiienthlsiiia unscheduled DNA Ty
1% in vivo/in vitro

msansmsiianss laglians 3-MCPD
Tunlseth urvy Fisher F 344 085 - 6 donyi
U 50 dMdanAdangn luauagendd
Maximum Tolerated Dose ﬁwaelﬁlwgﬂz\i 2 LW
sihmindanawudlifinadesasnmsme waz
WUN3LNA renal tubular adenoma (&% nephropathy
Winduadeitedrdyneada nsdaas
3-MCPD wheaeviaaeaeny (rat) luzina 100
fadnsuaanlansy nuhdeanaiae lutdaang
lvdidunivasloagiguuse Feagdlannaln
mstiavzEilule 2amnannenuiuiuvaele
WazM3BAENs 3-MCPD 2110 80 faaniudatin
wine 1 Alansu 1Wreeiae wusEauaasluy
follicle stimulating hormone (FSH), luteinising
hormone (LH) ua¢ prolactin 1fisiaiu datiunaln
MILAA Leydig-cell tumor AALAAHIINMTIUNIY
annazaesEuLgaslay
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#a¥aIN Committee Carcinogenicity of
Chemicals in Food, Consumer Products and
the Environment (COC) lanumunamsansn
aanamagUlanas 3-McpPD Lifiaanuily
WHABENIHUTNTITY (non-genotoxic) WANUMS
Wonzdluny Foaiennenuiiuiivdela
W3DMITUNIUSLUUTDS LU waz@) NOEL 289
mstianzaluny (rat) WAy 1.1 Jadnsu
dothwing 1 Alansudaiy 39 JECFA 1814
itlumsuszidiuan PMTDI 289615 3-MCPD
Tgwhdu 2 Tulasnsudathuiings 1 Alandu
aoTu loglyen safety factor WNNY 500

dunaudi 3 msUszdiumsleTudues
(Exposure assessment )

msanUSuansuslanamszesnu
Tne Faenedseladnmusinamsuslnaems
AiflanuiEadaans 3-MCPD wasaulnawuh
aulneauslnahumust dhiauan #93m 597
amifiavien F916 goavasnesu fadU5esd
fuvdes weaUgssadudagy wWhiden midou
uazgUng USanauadawhiu 6.03, 9.64, 2.75,
1.98, 0.46, 1.63, 1.86, 0.80, 1.18, 0.73 Uaz
1.10 nSudaaudaiy muaey (M5eh 1)

mamiﬁﬂmﬁagamsﬂmﬁauwmms
3-MCPD lun@adowivsesa 11 #dia $1uu
268 hathauazranfamienns 1hilseth uas
(es 24 5ila 594 98 MBENN AIBENINANNUN
Usssathuann 512 afaseu WuesiGeuluma
e wile aziusenifisuniia wazld hudu
122, 129, 131 waz 130 AUTDUMNIAU
namsiesrelinunistud auludsimn
avanwazgUiou ananuggalugealsess
daundns wihdu 5.12 fadnsudanlaniy

SB9ENNNAB 4.40, 2.64, 0.75, 0.11, 0.08, 0.04,
0.04 waz 0.01 luthuauandsren s
AAENDAUNITN FUNS ERLRNURIE PR
gaalpsadnagUauaay udseelsion
HanAridgesadiulngiaisagiuvesas
3-MCPD lusz@uiasniiann LOQ (0.01
findnsudanlonsu) sniiurealisanvins
wazgUig Mileniiseguiniy 0.19 uaz 0.03
fiaansuaanlansy andeu (a15199 2)
HANITAIINATILH NN MY 81915 1Tes
hiszith Asmieludsznalne Tiwuns
ﬂut’ﬁauiummsnn%ﬁ@ #NIUBUNDUN T
msqwmmq?}ﬁaﬁmnwﬂuﬂ‘%mmgqqﬂ
0.028 fiaansudanlansu (a51f 3)

MsAnIUSHIUNISLASUFTNNTFS
3-MCPD NMsuazHannnnl§esauainy
Tngwun eulnelasusrs 3-MCPD wagan
smnsiuslnaszsSuwhiu 0.036 Talasniu
datwings 1 Alansudaiulaslasuain
iaHangIgn sa9a9nde Boalssammaa
i U waz#drem Tu Usina 0.050,
0.013, 0.008, 0.002 waz 0.002 lulasnsu
dorhwiing 1 Alansudatu mudey dwmsu
fiusTnaluiSanagaannszdu 95 percentile 16t
SUFUKEYVINY 0.204, 0.056, 0.034, 0.006
waz 0.000 lulasnSudathwings 1 Alansu
dotu museu andulSinailasuduiasy
whiy 0.178 lulasnSudathmiings 1 Alansu
Ao3u (MR 4)

YSinamslasudunaans 3-MCPD a0
msuslaaudadanilgsa 6 ofia iwums
Juidlousns 3-MCPD uaziimsuslnadausia
ann Idud e 380m gealgsadmdes
YDAVDUUINTY wi"n?iymuazeqﬂm Taadad
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dhmingy 57 Alansu wasmmuammasyy
# 1 faansudenlandy wuaulnelesududis
#135 3-MCPD wagwhiu 0.319 lulasnsy
daumiings 1 Alansudatu Tagldsuan
Unuangege sa9aanfia F7910 wed
ﬂgﬁa&)mﬁaq HOANDIUNTY LGIRE WAy
AU TuSunee 0.169, 0.048, 0.033, 0.028,
0.021 uaz 0.019 lulasniuaatiiming
1 Alandudatu muddu dwmdugivilan
§ONTEAU 95 percentile bASUFNAFINAY
0.439, 0.152, 0.103, 0.094, 0.082 Wa
0.062 lulasnsudaimings 1 Alansu
e Muaeyu warAaluuSinalesudues
shdy 0.933 lulasnSudatimiings 1
Alansuaaiu

Hupaui 4 MIasNANYALANNEH
(Risk Characterization)

aulneylasuduiaas 3-MCPD an
mmsfivslnaUsziiudulnawaswitu
0.036 lulasniudathuiing 1 Alansudaiy
wazlasuwhiu 0.178 lulasnSudathwing
1 Alan3udeudwiugiuslnalutSnagann
5¢@U 95 percentile AMiuSpEAL 1.8 Uay 8.9
29967 PMTDI @N&16U F995u188nyae
anuEselailszmaurnlnedeaclanade
nE5 3-MCPD #lgsusnams tilasan
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Risk Assessment of 3-MCPD in Food to Thais

Laddawan Rojanapantip* Pakping Saengdee* Puntip Teeyapan® Rungrueng Kijphati*
and Natenapit Dhananiveskul**
*Department of Medical Sciences Tiwanond Road, Nontaburi 11000, Thailand

**Mahidol University Phutthamonthon 4 Road., Salaya, Phutthamonthon, Nakhon Pathom 73170, Thailand

ABSTRACT 1In 2004 - 2005, a research on 3-MCPD risk assessment among Thais was carried out nation-wide
to obtain the most recent data for Joint FAO/WHO Expert Committee on Food Additive (JECFA) further exposure
evaluation and for the CODEX decision on the international maximum level standard and also for the Thai FDA decision
on the standard revision. The study of hazard identification and dose - response characterization were conducted
based on literature review and exposure assessment derived from the consume amount of foods together with 3-MCPD
content in those foods. For 3-MCPD content in foods were determine by GC-MS using d5 3-MCPD as internal
standard. Risk Characterization was performed by comparing the dietary exposure of 3-MCPD to safety level (Provisional
Maximum Tolerable Daily Intake, PMTDI) specified by JECFA. Two hundred and sixty eight samples of 11
kinds of seasoning products taken from 512 households in 4 regions (North, South, North East and Central) of
Thailand and 98 samples of 24 kinds of food products include tap water and beers were analyzed for 3-MCPD
content. It was found that the median of 3-MCPD in most of food and seasoning products were less than 0.01
milligram per kilogram except seasoning sauce (Acid-HVP) and soup powder were 0.19 and 0.03 milligram per
kilogram respectively. When calculated 3-MCPD amount in food with consumption amount, it was found that the
daily intake of 3-MCPD by Thais was 55.6 times lower than PMTDI. When taking the 1 milligram per kilogram
as the maximum level of 3-MCPD in seasoning sauces which produced by acid hydrolysis, it was found that the
exposure amount of 3-MCPD in Thais was still 6.3 times lower than PMTDI. In conclusion, Thai population are

safe from 3-MCPD in food.

Key words : risk assessment, 3-MCPD in Food, Thais
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