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Abstract

Nitrate and nitrite are the widespread food preservatives using in processed meat to
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prevent the spoilage, keep the meat red and produce the good smell. However, these
chemicals can exhibit adverse effects on human health when expose to high level. This
study aimed to assess the exposures of nitrate and nitrite from the consumption of
processed meat that Thai people like to consume including pork sausage, chicken sausage,
Chinese sausage, fermented pork and steam pork sausage (Moo yor). Nitrate and nitrite
contents in food samples collected from 37 provinces of Thailand were determined. The
exposure was calculated from the amounts of food consumed and the levels of the
preservative contained in those foods by specific evaluated data program @RISK®
(Professional v.4.5, Palisade Corporation). Risk is characterized by comparing exposure to
the acceptable daily intake (ADI). The result showed that the exposures of nitrate and nitrite
at average level from processed meat consumption in all aged groups of population were
lower than the ADI of each preservative. The population aged 3-5.9 years had the average
intake levels of nitrate and nitrite from the consumption of the processed meat higher than
the other aged groups. Per capita average intakes of nitrate and nitrite in this aged group
were 1.12 and 12.60 % of ADI, respectively. The high exposure at the 97.5 percentile of
nitrite from chicken sausage and pork sausage were up to 36.11 and 31.17 % of ADI,
respectively. Therefore, awareness building in processed meat consumption should be
managed especially in the risk group (children at the age under 6 years old)
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Total Exposure = X (Food Consumption X
Concentration of Nitrate or Nitrite)
Total Exposure = 151namslasuingieilu
omnstiu (huasa vide Tulasd) 91nns
u3lane11slu 1l Ju (Wadnsu do

Alansinimning so Tu)

Food Consumption = i3umnisuilana

fJmﬁﬁﬁﬂﬁcl,ﬁffﬁ'ﬂqﬁaﬂummifu (Tu

e viie lulasd)  luudazsiensi
5 Tanlu 19u M 1aniueInIs 6o
Alansinimning so Tu)

Concentration = 15maiagiedusimis (lu
msanselulasd) inulueissens
iy (aansu @0 N1aniue1n1g)
Murnlsans lasuanusazsiens

o113 1lSuans 185 ufiszdundsaingn

swmsmaiulians 1d5uRanua

(total exposure) titelszinums 1850 lunsn

wazlulasda1nmsus Tnae s 5 3103

(1&nsen’ln Tdnsonny nuiFeany unuumy

naznyuo) i s nnamianuaes

(Risk) Tagn)Feuiiisunua ADI veeingide

Yot adumivenialsuamanii

wyudldsunniunaeaiiaudarlinelina

suaswaeguan Imvhoduiadniuves

MsnidenlansuiiningideTu naa

SnumzAIndes (Risk) mmmi"lﬁ?zﬂﬂﬂuﬂaq

Ysnams 1asudagietuermsiuilu fou

azv0A1 ADI A9dUNIS

Risk (% of ADI) = [Exposure (Intake) of food

additive (mg additive/kg bw/day) / ADI

(mg/kg bw/day)] x 100
wnanuEeainInnIfesas 100 ves

§1ADI  naasiims 1duasiuiiTona

nolriinadunsesogunImdus 1nn

3. HaN15398

935

d A
3.1 amumsainisideduvedluasauazlu
a (Y] d nﬁv v d
Tasilundnsaaiifedaimlsl
a d a 4
wanmsuaszilSna luasanas lu'lasd
A o AR o < a o '
lundasuaiiiodadnilsgyl N19d1murelu
ATUNNLINATIAZ 39 IA 1Y 5 giinia §1udu
1,024 19819 Uszneudleldnsenln 277
do613 1dnsontiy 141 A0819 NuBoary 227
A19819 UHUNNY 205 AI19813 LAz Ky 174
Y v
#19613 wuemisnguiiledaiuilsgliiau
InetisuvusTan laun 1dnsonln 1dnsenny
NUITeany unuLY azyee Imsioluves
lwase Sovaz 87, 85, 74, 83 uaz 64 Tawi)
Fuaumasmniny 60.79, 99.14, 91.12, 83.21
18¢31.49 Yaans5u/nlansu Mua1ay uazims
4
wouvealulasd Sesas 75, 72, 66, 71 uaz 51
TaefiSuaumasminy 28.21, 21.47, 4.17, 5.48
uay 2.62 Haansu/nlansy a1ud1ey laesluy
A o o A vq ¥
pandmaie1ITNoyn A 19 19 luasauas Tu
¢ I Y] A
lasaifluiagiiodusi1vis arwdsgnie
v A A o A
NTZNINAFITUTURIUN 281 (F03ingeilu
9 1 Y J k) =S
o115 laun ldnsenn Tdnsenny nuiTeany
pazununyy wumsiieduvesluasaiu
MATTIUieedesaz 04, 3.6, 6.6uaz 43
awday uanulsum luesagegaludiedia
qaD3 628.2, 2,590, 2,764 1Az 1,453 aansw/
ATansu aud1ay uaznunsIeluvealy
J a =
lasamnumasguiiossosas 5.1, 1.4, 0.4 Loy
o w a 4 o (]
0 awday TaedSualulasdgegaludiod
NN 196.4, 193.6, 176.6 uaz 86.10 iaaniw/
a [ o w A a Y] 4 -
Alansy a1ud1ey Tuvazinandausio1visn
1 o I Y]
Tioyanald ¥ luase wag lu'lasaiuingie
ueIm1s fie nyee naunumsidetuveslu
4 o (] =3 9
e uaz lulasaludlediaged Sovas 64
naz51 adwy Tasdsuugegann lunsa
4 @ 1
naz lulasdludred19ryoogeia 1002 uaz
2229 Haansw/nlansu awarey Sl
nsa waz lu'lasamae drudeanuniasgiu



936

$p0azv0IA10019INNUABTIUIUAIDE1

k2 v

NIMuA 1az3ouazunIA10e NANLINY HIDAN

WA naadlumsen 1

3.2 msisziiunnudssvesmslasulunmsa

d a A o ¢ ~

nazlulasaoinmsudlamiedainlsgli

Uszwns Inaiiany3lon

3.2.1 msdsziiumslasuluase
WednuaNudsreIns lasu luasa

k2
TuilszmnINIrua (per capita) 11NNITUT 10N
a o J tg o o A a a
nanduaiodainlsgliau Instionnsina 5
= 9 ! 9 =

519M3 Ao 1dnsenln ldnsenny nuiBoany

WYoo Lazuruuny wunianudeslussdu

#1n181 ADI ve4 lunsa nviualag JECFA

a Yo d' [ d'
110 TaedSunams 1450 lumsanszaumaslu
4

nguiszanns neeiy 3 Yau 'l Tauieedosas

0.60 ¥03A1 ADI uazlunquides Ao ngueiy

3-5.9

Usziiums 1850 luasaszauga o Warsan

1 Sa1deeaz 1.12 ¥03A1 ADI aan

Tonmaesagaganguslanotasulszniu
% 1 a o o 3 a

pImssemsnilslungueansmai lulsua
S o ' A A Y

g9 uazudatedranumsineluluszanga

KKU Res. J. 2011; 16(8)

Y ]
Tagdunams ldsunamuannns 1dsun 97.5

=

7 7 A Vo
Lﬂﬁ]il“]ﬁuvl‘ﬂﬂ "Uﬂ\ﬁ'lﬂﬂ'liﬂllﬂ1illﬂiﬂq<1f’!ﬂ o

= 2

Y o Y] 1 Yo
Tdnsonny shldsauduaims 1d5Sviszan
masvedldnson’ln nuiFoeny viyoo uaz
uvunny wunlunquilszanng lneey 3 Jau
T fidumdufesas 1.73 veen1 ADIualy

Y
nque1y 3-5.9 1 vz lasududa luasagain
I 1 = A [
Wudesaz 3.45 ¥9aA1 ADI Taslnnuldeeno

Yo a k)
ms1asuTuasa vinnisusTnnldnsenny
~ ' = A o s S 1w
Mea0e1ufeINTzaY 97.5 o idu Ing mifuy
Fouaz 2.83 Y9971 ADI 599891179 N13U5 10
1&nsonln Fanuianudssnnms 1dsun

o IS 4 [
see 97.5 o5y lng whiudesas 1.55 veq
A1 ADI f931/91 1-2
a (Y] d

3.2.2 msdszdumsiasululase

mMsdsziiuanudeaveanis 1asulu

o U 09:
lasalunquilszansnanua (per capita) 910

a le’ A Y 1
M15U51AAB1MIING 5 518015 Ao 1dn3on In
ldnsonny nuToany vyoe uazuuNmy
wunianudesegluszaudind ADI vealu

4 d' o a [
lasd Admualae JECFA Taot/sunamslasy

maan 1. U5 luasa vazlulasdimaes drudisanuinesgiv fesazveadiedainumsieiu uazfesazuna

o oA a A A o ' A o ¢
AregnnnunuIoRansgIu Tudtedruiiodaiulygl

Nwasa @Evandulasdaslunsa)

Yulase @nandulsdenlulasd)

AN + 8IU Yoar  Sewsaz AN + AU Yoar  Sewsaz
L, M ibeswnasgiu ae.l  eadiny idesuinasgiv ae.i agdiwy
foena , ,
feEe  (MA1gA - Mgega)  WUMSs  DunIe  (AAgA - Mgega)  WUMS  IDunSe
welu A Pelu A
WA WA
1 0 60.79+75.75 28.51+42.60
277 ' 7 4 | 7. 1
an3entn (@529 liiwy - 628.2) 8 0 @529 liww - 196.4) > >
» 99142848 21473437
141 ' . ' 72 1.4
an3entiy (@523 liiwy - 2590) 85 36 (®523'liiwy - 193.6)
- 91.12+310.1 4.17+14.24
227 ' 74 X ' 4
HivEITY @529 liiwy - 2764) 66 @523 1wy - 176.6) 66 0
8321193 4 548+12.59
2 ' 4. ' 71
iy 05 @573 liiwy - 1453) 83 3 @523 liiwy - 86.10) 0
31.49£90.44 2.62417.22
v 174 64 64 51 51

(@579 liww - 1002)

@579 liww - 222.9)




KKU Res. J. 2011; 16(8)

o
o

937

Y41 ADI)
(%) H= =
' o
1 1

@

@

(2]
1

15nmmi1a5o Gooa
(%) o w
(=T | (e
1 1 1

e
(9] )
1

0
o] el 1
0.0 ._n'n--—nJ_l (|
3591 6-18.91 196491 >651l >3
B ldnsenln [ 1dnsenny  F4 quidoany M uvuuvy Wl vyee [ 5

s 1. Smams 18su Tuasansgaumas Tunquilszmnsianua (per capita) ionlSeuiisunua ADI

' 1 v
HINEIMe: 391 1eDa wasmvelSuums 185y luesaiszaumagainsiensemisne 5 s1ems

50
2 45 4
‘S 4.0 A
&
5 35 _
g
2309
2 25
A
Z 2.0 4
=
é 1.5 A
E 10 - )
] f;?l E’w ArnmII
0.0
3591 6-18.91] 19-64.93] > 37
B ldnsenln M ldnsenviy FA nuidosiy Bunuwvy Wl viyee [ 5w

1 2. U5Inams 1850 Tuasai 97.5 nlosiduIng lungualsznnssianua (per capita) ienl3ouiiouiuan ADI

= a Yo = s 7 AA a Yo o
UL 39U MUY wammmﬂimmms"lm‘u'lumm‘n 97.5 L']Jl’f]i!,"’lﬂ\lqﬂa’1]1ﬂ'i1flﬂ']i1/lllﬂill']mﬂ']§.lﬂi’ﬂ’q%’!ﬂﬂ’ﬂ

']J?N1mﬂ1§‘lﬁ’§luﬁﬁgﬁﬂlﬂéﬂﬂl@\ii1ﬂﬂ15§'u 4 319M73
s @ { 1
Tulasdnszavmaslunguilszaing lnvery 3
4
au'l fimdevaz 6.15 veer1 ADI ualungu
{ J U g <
i@ Ao nqueiy 3-5.9 1 imgadwiludosay
U % < { 1 '
12.60 ¥84A1 ADI Fuiuanuideanoglu
o A ' Yo Y a
srauigeanimslasuluase drlszitiums
Yo s A @ o Yo
1asululasdnszauge Taoduruns 145y

o v A o s o P
MNUANINNT A5 UNT=A 97.5 1o sidu Ing

¥99319M35 N3 1d5ugaga e 1dnsen’n

i lsausuminms 185 ufsedundove1d
NIONHY NUITIINY NYED HAZURULHY WU
lunguilszwing Ineeory 31150l Tiawiu
fouaz 18.96 ¥04A1 ADI 1@ lunqueiy 3-5.9 1)
wlasududa’lulasdgqetdovay 42.48 voem
ADI Tavlunguiinery 3-5.91 fanudeade
m3185ululasdnnmsuilaaldnsenlniiios
odRiiszdn 97.5 nlodidu Ind qefedosaz



938

—_
[$)]
=]

KKU Res. J. 2011; 16(8)

10.0

(3ovazvoea1 ADI)

Vo

5nams 145u

0.0 -

|l . nfl

3591l
B 1dnsen’ln [ 1dnsanmy

6-18.9 T

A nugeany B unuuny

=39
M vijoo

19-64.9 =65 1]

57w

1 1] v Ed .
51 3. PSinams 1850 Tulasdfszdumas Tunquiszansianua (per capita) ionfSoufisuium ADI

a o I o = H
HINya: 334 ‘Vm"lflﬁﬂ Wﬁﬁ?uﬂ]i’)\iﬂiu"Iiuﬂ1ihlﬁliﬂyluhlﬁl5ﬁlﬁi$ﬂ‘ﬂmaﬂﬂ1ﬂ518ﬂ1§i’]11’”51ﬂ\1 53189M73

45.0

40.0 ~

YD IA1 ADI)

35.0 A

@
@

30.0 A
25.0 A

USmans 1850 Gova

20.0 A -
15.0 A
10.0 A
5.0 1

i

0.0

= I

3.5.91

g 1dnsenln

-Il

6-18.97]

0 lénsenny

[ nuissary

>37)

W 0

19-64.97] >657)

H wiuumy

135w

1 E r
Ui 4. U513 185010103 97.5 nlesidu Ind Tunquilszannsitanua (per capita) ionfsuiioufumADI

a @ o 23 '3 Sa s v o
WIname): 590 e wasawvewlSuams 185 lulasdin 97.5 wesigu Indninsemsitilsinams 1dsugagany

PSams 1A uNTzAUMmaseIIeMToU 4 1813

36.11 Y84A1 ADI

=& 1A A Yo
nsenuY Fanundanudesninns lasui

@ S 3 4
szav 97.5 losidulna qededosas 31.17 veq
1 ADI #9319 3-4
4. ayduazenilie
d =)

41 amumsaimsietuvesluasanazlu
(v ¢ A o ¢ 4
Tasalundnfaaiiiedaimlsgiilszringlng

a )
Heaauslon

599091179 NMIU3 Inald

VINHANITANMINUIINAA S UAing W
FA a ° ' v
iedatulsglnanedimireluiesaainves
Uszma'lne imsldarsdsznoulunquueslu
wsavaz lulasaiduiagiiedueins Tﬂﬂ
wa@mmmmmiﬂaumumm“lw”lﬂfmiﬂauu
1aun 1&nsenln 1dnsenny nuiBoany uay

9 @ [} A A
unuuYY WuSesazdled1eiinistel uves
Jd Aa [ z;

Twase vaz'lulasamnuuasgiuluszaudn
o & A ¥ @
Natlo1aii09910m3 19 luasa vazlulasd lu



KKU Res. J. 2011; 16(8)

a 4 o J 1 H [
msndaiiednlulsgunduiteyyinlildiag
Woluemisnguilldsunissiduguasin

[ A A 9 = o (]
NueUNRgITee Taslinsd1syYeed14
1 A o Y 1 a [ 4 1 dyd'
aotod Mldnudiwaadusinquiiinag
tmieluitesnanavessemalnedaulvail

a a’o' 1 1 a
Usualwasa vaglulasddindnailsua
A vq ¥
gaganeyyialnlsaiulsznianizniig
1 a Y 4 'cu ]
BTy dunaanuio g liiinng
vyq 9 [ dgl 1 [ A
pua v 1Fasnguil uandunumsieiu
MY 1 o A d
¥o3luasa nazlulasd laun nyoe nemilu
a o A (= o I =
wanduan lutanusudumanaluladns
nanndeeldarsdsenoulungulumsauas lu

& A o &
lasailluiagiiodusinis Meliaunaeis
A Y a o 9 ] =
ioannndnandaunannug anudledans
= 9 o [ = Y [ a
wenldiagiumdeldimuzaudustiaves
91113 ﬁamsﬁmiﬁm’nm%’ﬂﬂﬁuﬁ’iwﬁmmw
mavulusieiday Lmﬂg]wmﬂammmum
Taomnizdnansiodoo aaiunie91un
Aerteandsiimaidisz e LAZINGLNIADINS
A P s
599m3 19e15 Tuasa uazlulasd Tagmnie

a Y 4 dy v J a d’ d‘w n) Yy
Tundasuanilodaiulsgsiinoungslu'lan

yq ¥ A YY a a ]
msoy a1 19 e 1ngranliaw3 tazaw
aszmiinlumsnanes 1nuanulaoaiono
duslna
4.2 mylszRuanu@saveamsiasulnsa
¢ X o ¢
uazlulasaonmsuslaaiedainlsgl

Mndeyanmslsziiunudeaveants

Yo o o A
1850 Twase vazlulasanszaumasanns
a Aa o Ié dy v d A
U5 Inanaanmaitiloda dulsgUilszans Ing

Y
HeuvsInadie 5 519m3 laun 1dnsenla 14

NTONUY NUITOINY LRUUHY HAZHYYD LAA
<3 1 o 4
Twiunms 1asuluasanaz lulasdanns
v v
V3 19n01M13NgUHTLAIAINIIAT ADI Vo33
o Yo ~ o A
Wumn  Taenslasuluasansesdumasain
a dy o J 1 :syl Y a
M35 Inaledainlsgariine 1inanau
dosaogunndus Inaana lngluszaundini
Yo J 91 a ~ A
msldsululasd udnlSualuasannwuime

939

' ' A § ' o
PuluemnsdimluglUSnangenilulasa
4 ' ¢ A o
1193991071 ADI vo4lu'lasd 7 JECFA fviua
9/3 A o‘ [ o ]
IMiuiiaidindial ADI vod lumsaun d w5
1 d’d d' 1 1
nauilszansifianudesgeaonislaiulu
4 [ <
wsauazlulasd Ao nquiAnely 3-59 1
¥ Y v ¥
1199910 NI AEIAT HazloNIITUINT
o o o { 9 o
1a5vnlasanszdugenenszan 97.5 ules
<3 a [ [
Fulndonmsus Tnaomsuaags1emMInuI
[ I~ y 1 [}
lungquianeny 3-5.9 1 innuidesnens a5y
4 a 1
TulasaannmsusTanldnsen’la nse 1dnsen
Wyees1eMsRe) getauinnideoas 30 ¥4
Y Y
a1 ADI matilsuamsus Ina ldnsenln uas
"lﬁﬂiaﬂwws 21 97.5 losidud Ind lunqu
Uszannsianun (per capita) UDINAUIANDIY
3-59 7 UANIA Y 0.857 uay 0.957 A3/
a [ 3’ o LY [ o [ & a I
Alansuiinmingd/5u a1ud1ey Fanailuy
14.65 1ae 16.36 NTN/AU/AU AIURIAY
Y
o ] @ < [ 1T @
(hninauanely 3-59 1 UAunIny 17.10
nlansu) (13) Fufeusinumsus 1aaldnsen
mumiwm 817 13 LH¥UALYAT mN 2.1
wuRwas 1vin 43 ndu sz 1/3 su 4
ATONVUIANAIL 817 8.5 LFUAINAT N33 1.5
Y Y
FUANAT UIHIN 16.6 NSV U5z 1 ¥U way
< a
1&nsenuinadn 917 4.2 5UMUAT NI 2.2
Y Fa
HUALAT UMD 14.5 5N Uszunar 1 ¥y (14)
a1l uadeanainiatesnii 1 vudeus Inn
v
[ YY) I [ @ 1 Aa
auiuduannguelgaina1nus lanldnsen
a [ 1 ] a I
USyauminunsenInndn 1 vuaevs laaily
) Y] I~ a H
Usgdmniu vaziflumsvsaa'ldnseniiinig
4 o { {
Woduvedlulasdage dldiTemadosnioy
Yo o A v A g o '
1a5u ulasanszaumiiudsuasioaogunin
2y ¥ a VoA A T 3 3 A
uonMINHMAUS Inanguides Ao nquianiani
A T A Aa A A
M3u5 Innemisnguauniinisitelu nie
dy L 9 S
Yuileuvealuwase uazlulasdsiudoe 019
o I L < < 1
Tomailims 1850 ulasalwandniinigs
iy ADI 14



940

Tumsaannudssvesns lasuluasa
o & a
vazlulasdludsemng Ine Suiudeslinisg
2
fnuqua lilihasnquilnn1dlunaadus
AY Yq ¥ a
o leyaali e uazarguilSunums
14 Tuasauaz lulasdlundaduaiornisi
[l 1 dy I A
ouana ¥ ldasnguiliidulamnesguin
fmua’ld  Addaasimsdeasanudss
e linamsUsungAnssumsus lanems
Tdmuzanludeniinnudesge Tasaniy
A o Yy a 1 < < Yo
pmssemsnildgus Inanguanian 15y
Tuasauaylu'lasdgendienisou fe 14
= Y a 1 dy 1 a a
nson ¥aqu3 Inanguil liaasus Tnaludlsum
=~ 3 °
ngaiulsen
5. inAnssulszma
4
Tasems9ei lasunuganyun1s 196910
drinnuauznIsunseistazelszdnl
N.A.2551
6. 19NA1501999
(1) Sofos JN and Raharjo S. Curing agents.
In: Maga, JA and Tu, AT. Editors. Food
additive toxicology. New York: Marcel
Dekker; 1995. p.235-267.
(2) Joint FAO/WHO Expert Committee on
Food Additives. WHO food additives
35; Nitrate [Internet]. 2010.
[updated 2010 Sep 21; cited 2010 Nov

series:

30]. Available from: http://www.
inchem.org/documents/jecfa/jecmono
/v35jel4.htm.

(3) Joint FAO/WHO Expert Committee on
Food Additives. Nitrates and nitrites
(PIM GO016) [Internet]. 2010. [updated
2010 Sep 21; cited 2010 Nov 30].
Available from: http://www.inchem.
org/documents/pims/chemical/pimg
016.htm .

KKU Res. J. 2011; 16(8)

(4) Joint FAO/WHO Expert Committee on
Food Additives. WHO Food Additives

35; Nitrite[Internet].  2010.
[updated 2010 Sep 21; cited 2010 Nov
30]. Available
inchem.org/documents/jecfa/jecmono
/v35jel13.htm.

(5) Joint FAO/WHO Expert Committee on
Food Additives. WHO food additives

50; Nitrate

endogenous formation of N-nitroso

Series

from: http:/ /www.

series: (and potential
compounds) [Internet]. 2010. [updated
2010 Sep 21; cited 2010 Nov 30].
Available
org/documents/jecfa/jecmono/v50je0
6.htm.

(6) Joint FAO/WHO Expert Committee on
Food Additives. WHO Food Additives

50; Nitrite

endogenous formation of N-nitroso

from http:/ /www.inchem.

Series (and potential
compounds) [Internet]. 2010. [updated
2010 Sep 21; cited 2010 Nov 30].
Available from: http://www.inchem.
org/documents/jecfa/jecmono/v50je0
5.htm.

(7) Joint FAO/WHO Expert Committee on
Food  Additives.
Evaluations; Nitrate [Internet]. 2010.
[updated 2010 Sep 21; cited 2010 Nov
30]. Awvailable
inchem.org/documents/jecfa/jeceval/j
ec_1701.htm.

(8) Joint FAO/WHO Expert Committee on
Food Additives. Summary of Evalua-
tions; Nitrite [Internet]. 2010. [updated
2010 Sep 21; cited 2010 Nov 30].

Available from: http://www.inchem.

Summary  of

from: http://www.



KKU Res. J. 2011; 16(8)

(12)

(14)

org/documents/jecfa/jeceval/jec_1702.
htm.

Food control division, Food and drug
administration, Ministry of public
health. Notification of ministry of
public health no.281 B.E.2547 Food
additives. Thai.

Regional medical sciences center 10.
Nitrate and nitrite contents in meat
products [Internet]. 2010. [updated 2010
Mar 1; cited 2010 Apr 8]. Available
from: http://www. dmsc.moph.go.th/
chiangmai/News/2553. Thai.
Department of Medical Sciences
(DMSc) and Department of Medical
Sciences Foundation, National Bureau
of Agricultural Commodity and Food
Standards (ACFS). Compendium of
methods for food analysis. 1st ed.
Bangkok; 2003. Thai.

US. Food & Drug Administration.
Estimating exposure to direct food
additives and chemical contaminants in
the diet [Internet]. 2010. [updated 2010
Mar 1; cited 2010 Nov 30]. Available
from: http://www. US FDA-CFSAN -
chemical guidance - direct food addi-
tives and chemical contaminants in the
diet.htm.

National Bureau of Agricultural
Commodity and Food Standards. Food
consumption data of Thailand.
Bangkok; 2006. 248 p. Thai.

Institute  of  Nutrition, Mahidol
university. Food quantity conversion
and INMUCAL food code. Nakhon
Pathom; 2006. 160 p. Thai.

941



