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ABSTRACT

The aim of this research was to develop a system of aqueous two-phase system (ATPS)
of polyethylene glycol (PEG) and inorganic salt for extraction and spectrophotimetric
determination of benzoate in rice noodle. The phase diagrams of the aqueous two-phase system of
PEG-salt-water were determined by turbidometric titration method. Factors such -as molecular
weight of PEG and type of inorganic salt were studied of influence on the phase diagram. It was
found that the best volume ratio of 1:1:1 (sample solution : PEG1000 solution (50%w/v) :
(NH,),SO, solution (50%w/v)) gave 94.36-103.21% extraction efficiency, and therefore this ratio
was selected in the method development. Rice noodle sample was chopped into small pieces.
Various concentrations of NaOH and HCI solutions were tested to make slurries of the samples in
the concentration range of 1.0-6.0 M, and 1.0 M NaOH solution was chosen. At the optimum
condition, 5.0 mL of the slurry sample solution was mixed thoroughly with 5.0 mL of PEG1000
solution (50%w/v) and 5.0 mL (NH,),SO, solution (50%w/v) in a test tube. Two clear phases and
a layer of white precipitate between the phases were formed. Spectrum of the upper PEG-rich
phase was scanned from 200 to 400 nm. The corrected absorbance, Abs,, s -[(Abs, ;+Abs,, )/2],
was calculated using baseline technique. The calibration graph of benzoate (as sodium benzoate)
was linear in the range of 25 to 600 mg/L. with coefficient of determination (rz) was 0.9999. The
limit of detection (LOD) and limit of quantitation (LOQ) for sodium benzoate were 8.80 mg/L
and 29.34 mg/L, respectively. The recoveries of the spiked standards for the analytes were 90.24-
104.19% with relative standard deviation of 0.11-2.52%. The t-test results compared with AOAC
method (43.3.03) showed no significant difference at 95% confidence level (z, =-0.14, t_.

bserved critical

= 2.57, n = 6). This developed aqueous two-phase extraction method can be applied for
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determination of benzoate in rice noodle with rapidly and environmentally friendly procedure

using non-toxic organic solvent.
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szvvmsazaeidesignniiansaduunsiavesszunldmudnyuzvesdsi

mldiamsuenignia dwaaslumsiai 2.3

? b4
A1519% 2.3 53‘1J‘1Jﬁ1ia$ﬁ1ﬂﬂ1ﬁﬁ]\ﬁ'§]mﬂ (Aqueous two-phase systems, ATPS) [44]

1. Nonionic polymer (P) — Nonionic polymer (Q) - Water

Nonionic polymer (P)

Nonionic polymer (Q)

Polypropylene glycol

Methoxypolyethylene glycol
Polyethylene glycol
Polyvinyl alcohol
Hydroxypropyldextran

Dextran

Polyethylene glycol

Polyvinyl alcohol
Polyvinylpyrrolidone
Dextran
Arabinogalactan
Hydroxypropyl starch
Ficoll

Polyvinyl alcohol

Methylcellulose
Hydroxypropyldextran

Dextran

Polyvinylpyrrolidone

Methylcellulose
Maltodextrin

Dextran

Methylcellulose

Hydroxypropyldextran

Dextran

Ethylhydroxyethylcellulose

Dextran

Hydroxypropyldextran

Dextran

Ficoll

Dextran




19197 2.3 (719)
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2. Polyelectrolyte (P) — Nonionic polymer (Q) - Water

Polyelectrolyte (P)

Nonionic polymer (Q)

Sodium dextran sulphate

Polypropylene glycol
Methoxypolyethylene glycol NaCl
Pélyethylene glycol NaCl
Polyvinylpyrrolidone NaCl
Methyicellulose NaCl
Ethylhydroxyethylcellulose NaCl
Hydroxypropyldextran NaCl

Dextran NaCl

DEAE dextran-hydrochloric acid

Polypropylene glycol NaCl
Polyethylene glycol Li,SO,
Polyvinyl alcohol

Methylcellulose

Casein

Dextran
Pectin
Ficoll

Amylopectin

Sodium carboxymethyldextran

Methoxypolyethylene glycol NaCl
Polyethylene glycol NaCl
Polyvinyl alcohol NaCl
Polyvinylpyrrolidone NaCl
Methylcellulose NaCl
Ethyihydroxyethylcellulose NaCl

Hydroxypropyldextran NaCl

Sodium carboxymethylcellusose

Polypropylene glycol NaCl
Methoxypolyethylene glycol NaCl
Polyethylene glycol NaCl
Polyvinylpyrrolidone NaCl

Methylcellulose NaCl
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15190 2.3 (¢19)

3. Polyelectrolyte (P) — Polyelectrolyte (Q) - Water

Polyelectrolyte (P)

Polyelectrolyte (Q)

Sodium dextran sulphate

Sodium carboxymethyldextran
DEAE dextran-hydrochloric acid NaCl

Sodium carboxymethylcellulose

Sodium carboxymethyldextran

Sodium carboxymethylcellulose

Casein Sodium alginate, 0.1 M NaOH
Sodium carboxymethylcellulose, 0.1 M NaOH
Ovalbumin (pH 6.6) Soybean globulins
Ovalbumin thermotropic aggregates
Casein
4. Polymer (P) — Low molecular weight component (Q) - Water
Polymer (P) Low molecular weight component (Q)
Polypropylene glycol Potassium phosphate

Glycerol

Glucose

Methoxypolyethylene glycol

Potassium phosphate

Polyethylene glycol Inorganic salts, e.g., K'(Na', Li’ (NH4)+, etc.)
PO:_, SO‘,}, etc.
Glucose, maltose, cellobiose, iso-maltose,
maltotriose, iso-maltotriose, B-cyclodextrin
Polyvinylpyrrolidone Butylcellosolve
Potassium phosphate
Polyvinyl alcohol Butylcellosolve
Dextran Butylcellosolve

Propyl alcohol, Iso-propyl alcohol

Sodium dextran sulphate

Sodium chloride (0°C)

110617
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2.4.1 UHUMWIHNA (Phase diagram) [42-44]
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Ficoll, m.%
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o 5 10 15 20 25 30 s
Dextran, wi.%%

717 2.7 M IgMALU DA AsUYNRINYEITEUUNYTENBUAIY dextran 70-
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Ficoll 400-11 NQaI¥1 04 23 perniauee [44]
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POLYMER Q %

POLYMER P %
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Polymer Y % (w/w)

Tie-lines

Polymer/salt X % (w/w)
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3.1 Qunsamazansndl

3.1.1 M5A

1. Tndoniau lnanen gmﬁﬂimaqamﬁ'a 400 (PEG 400) 4991359 Fluka

2. Iwdreniaulnanoa ﬁymﬁ'ﬂimaqamﬁa 1000 (PEG 1000) ¥9IUTEN
Panreac sintesis b

3. Tndeniianlnanea gwﬁﬁﬂiumqam’éﬂ 4000 (PEG 4000) ¥931U3¥N Asia
Pacific Specialty Chemical Limited

4. wouTanfloudamin ((NH,),S0,) anmuSens 99.5% veau5in Rankem

5. la Trumendon laTasioumoama (GHPO,) ATLS N3 99 % veeusiv
Fisher Scientific

6. oy Tuidlou'la Tagiousleniva (NH,),HPO,) AvuuSans 99.4 % vos
UTHN J.T. Baker

7. TnRundama (Na,S0,) AN 99.5 % YBeSHN Rankem

8. Tmdvnlenson'las (NaOH) ATUUSANS 97 % voeW3EY Calrlo Erba

9. n3a lglasane3n (HCI) vaeuSHM Calrlo Erba

10, TariFouns Tsion (CH,COONa) AMMUTgN3 99 % voeu35n Fluka

v
11. 1h157¢91n 1oo0U (Deionized water)

3.1.2 inFesilonazelnsal
1. m%"mg’i—?ﬁtﬁa aidnIns T ladiwmed (UV-Vis spectrophotometer) U5EM
Analytical lab science JU Jasco V-630
2. 1a509Fanaiion 5 §1umile To Sartorius  JU BP21QD USHN Scientific
promotion
3. m%"m Magnetic stirrer iu Fisherrand US¥% Fisher scientific

4. Lﬂ?’t‘)\‘l Vortex mixer s:u Vortex Genie2 158N Sciencetific Industries
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3.2 1I5M3IvY

3.2.1 Mamsemazae
3.2.1.1 msazgarw Iwdienaiau lnanea Winidn Tuanamas 400 1000 uay
H sd o J o
4000 (PEG 400 1000 Laz 4000) Aidudiu 50 wosidua Iaerimiin w/w)
1 S
1 lndeonsiau lnanoausazyiin $1uu 125 nsu uazantisiannlosey
ad lauldmsazaneniin 250 sy
3.2.1.2 mrsazauindesianie q fe weuTwilendaa (NH,).S0,)
lalwmaidenlelasnueanla PO, uoulmilonlelasinuemma ((NH,),HPO,)
o P i ¢ < S e
Tsaoudala (Na,50,) uaz lasdvyleasen loa (NaOH) Adudu 30 wesiFud Tamimiin
(%w/w)
o A ] a o v a g’ 3
FUNDOUADLHFUA 1IN 75 A3 uaziduiii)siaeinlosouasldauld
AITAZAWNUA 250 NSV
p=3 ac : v d'
3.2.1.3 @1snzaty Iwdteniau lnanoa il Tuanainide 400 1000 uaz
§ ¢ < o :’ Y v P=
4000 (PEG 400 1000 Lag 4000) Nidiudiy 50 iasiud lasimiinaoSinas (ws)
Felwtonniau lnansausazaiia 91174 125 a5y udsudSuinsauasy
Vv
250 iadans luviatadSuiasdqeinsiaeinleoou
3.2.1.4 masasaanfesiienis q Ao uoulwfendama (NH,),S0,)
lalwunadoulelasioureamla &, HPO,) weonludlowlalasnuoaiia ((NH,),HPO,)
o ¢ H ¢ d S o
TmRendan (Na,S0,) uaz Tahoy leasen loa (NaOH) Ridudu 50 wlesiiud Tagtimiin
a01SU1RT (%wiv)
FUndoUAaZBIA 11U 125 nfu udrlSudSumsauasy 250 Tadaas lu
v
vndadsuasarerilsmeinloson
a I'd
3.2.1.5 gsazaensa la 1nsaassn (HCH) anududududy 6 Tuats
A9A15araensa 18 1asaasI N Uy (Conc.HCI) $1U21 125 Naaans mas
~ o4 :’ I a aa 9 [ =
Tulinnesdausspihilsaeinlessusy 100 Taddas udrsviSinesarsazarorunsy 250
s
HTanans luviadallsuasdlsinlsaein lessu
3.2.1.6 wisnasazae Inden leasen lea (NaOH) anududu 6 Tuars
' 3
Falmaoulaasonlan 390 60 ATy azatedaleiidsiaeinlessulu
¥
dmnes udalfulSuasaisazaeaunsy 250 Tanans luvaialsuiasaleiissgn

Tosou
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3.2.1.7 sazmenas g Iy@ouuu Tsendudu 10,000 Tadnsudeans
31U 100 Uaddag
o = s v ' Y a o
Famsuasgu ladonwulaen 19 v mdauiuenlndifiss 1.0000 n$y
Y :’ . = s o = a aa
azaeanilsiannleesuluinnes udrsudSmasasazatsaunsy 100 Taddns Tu

s
waiallsuasdiesindsineinlosey

3.2.2 msAnmwmumMwIgnnvesmsifassuymsazmeihmesigma
4
msfinyununwigninvssssuuasasastiaesigninves Indendiiay
4 y
Inansainde uazti 43635ms lmmsauny turbidometry  iiNenUFUULIITYN1A (binodal
curve)
@ A Y v - e d W
1. Femsazarvnie anwdudu 30 weosisud lasimiin Cowmw) uazas
- s o d" :’ a oy ar
azate Infienndulnanea anududu 50 1Weidud Iasimein (%ww) I8iiminves
T = as d' Y ¥ o £ d‘d
aTazaleunazyila A9a1s1en 3.1 aalunasanaass nauliidrdues 1dasasaefi

NS

v v
A15199 3.1 hnipvesansazaendeuazaisazals Inaennau lnansadmsuns suszuy

b4
msazateiiaedigme

h: MHID (5N) MHHNIIN
viaonf
2 = act [
msazmanne | msazaelwaennaylnanoa ("3%)

1 0.5 4.5 5.0
2 1.5 35 5.0
3 2.5 2.5 5.0
4 3.5 1.5 . 5.0
5 4.5 0.5 5.0

¥ [
= ) 9 o Y
2. @whlnaen leesuiastios seuldididusuldasazanenlidnyasla
o ¢ o wa o & o w 3 4
3. hmaeavaas lyuimindnass ilenniminveailsenn leosun
Anaa
o Y a an A da
4. Muumanuduiuves Indoniiau lnansa uazindeniiluasazas
3 A g 1 & LY 1w 3 P a ast o :, @
i ieusmnisuuauutsigme vintiufeu Indeniau lnassaiiiminluana

J = A & A o Y 1w 1
AN ) UASTUAVDIUNGD INDTIYADU ﬂaguunﬁuumagmﬂm'lﬂ
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3.2.3 msAnmszUDmIsazmEehaesigma
=2 d' d.l d' o d
3.2.3.1. MsApELHaMIANNEIRANIIMINZ AN lUMSIATIZH
o = s v ‘
1. ulaisazareuass i lsmouuu Tsion aududu 50, 100, 200, 400,
600, 800 LA 1000 HAANTUADAAT 31U 5.0 Uaaans lavasanansy
2. Tinersazate PEG (50 %w/v) 37191 5.0 Hadans uazdulamsazae

'
10D (50 %wiv) $1U7U 5.0 Hadans ldnauaslunasananes wordisazate ¥ 19y wazma

a

b4 v
ne Paunseiuiamsuonigainedieeuysel

o o é P d' (-9 9) -;’,’ s a
3. mmiaxmmgmﬂ‘chmumuTcmawmgﬂﬂﬂﬂmq%ummT‘wme‘n‘wau

ar 4 g { o o a L4 ]
Inasealdaunuanlaesuiiemanueaauimingaudmsunsinsied lugianuen
AQY 200-400 11 Tutuas uazideniaminisganiunasimunzay Iaye de baseline technique
3.23.2 mm%'mnﬂvlmmgm (Calibration curve)
A Yy 9
1. Ylamisazaowiasgiu Tafewuu Taen anadudu 25,50, 100, 200,
400, 600, 800 LA 1000 HaANTUADANT DIUIU 5.0 Unaans laasanaass
2. laesazate PEG (50 %w/v) 71U 5.0 Hadans nazthidaarsazae
} 4
1N (50 %w/v) 311U 5.0 adans lanavaslunasanaass wamsazaw it uazda
é’.’ v a ar [} 'd
nalaunsenuiamsuenigninediaauysol
o |- é l:' o/ 1 u:’ll sy
3. thasazawignauudaiuu lsneonhignasadigiuvos Indeniau
a 4 a 9 A [
TnanealddinsizividSuanunlyen A2ea5eq UV-VIS  Spectrophotometer 1ns21#8
b ]
baseline technique MINTNNIT Abs,g, - [(Abs, +Abs,, 2] N1NTNATD 3 1 MIAURNDGVD
mmsganiuugaienu lduraz seauanududu
4. wapan3 sz AL (Unu X) uazainisqanduuaeiisiuanla

o
WU Y) uaziuuntdulssansnisandule (Coefficient of determination, r)

324 mianmnihiefinranensundiessyumsazanhmesigma
TavRinsanlsz@nsammsasamsazasanasyu Imdouwy Tmen 39
w'mﬂiz‘ummsﬁﬁ’ﬂé’{wszuumaazmmfmaﬁgnm uagthansazmeigameuu lTinsed
m1SurauuuTaen d101a509 UV-VIS Spectrophotometer 1n8071#t baseline technique 910
TUMT Abs,gs - [(Abs,g +Abs,,, /2] WN1INaaoy 3 01‘?1 mﬂ'wmﬁwmﬁmﬁgﬂﬂﬁuumﬁ
g1u ldudazseAuaNududy awnsomdsed@niamnisana (Extraction efficiency, %E) 1ny

AIUINUDN
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E=Vc/m,
Wwe v, = smasveeigmauy (mL)
¢ = anududuvss Tndouuu Tsonluigaauy (mgL)
m =, Swneveslwdeuwu Tseniiduasly (mL. mgrL)

3.24.1 msfnumaveiminTanalndienfiilnanea

1. Dilamsazanomasgu Tsdoumuu Tsen anududu 50, 100, 200, 400,
600, 800 Liaz 1000 YaanSuALANT 311U 5.0 Naaans ldvasAnaaed

2. Yuladnsazaie PEG 1000 (50 %w/v) $1u3W 5.0 dadans wasiia
41502 0NAD (50 %w/yv) $1U3U 5.0 iaddas lawauaslurasaneaos warasazareliidn
fu Lm:ga“?lya"l”iwﬂizf'faLﬁﬂmmﬂﬂi'gmﬂatiwﬂuu"mf |

3. ﬁmﬁaxmﬂ’ir‘]mﬂuwfﬁﬁmuTm@‘ﬂ‘ﬁgﬂﬁﬁmsﬁ’ﬁj%w@ﬂwﬁmﬂﬁﬁu
InanenlySammsganauies inawenintu 265.5 269.5 uag 275.5 W1 Tuwas

Z [ J g a o —= o

4. ninfwihmsnanesd 181-3 Teslasuihminluanaves PEG 11lu 4000
wazAuIsmdszaninimnsana

3.2.4.2 MSANYINAVDITHAINDD

1. thlaasazaroninsg i Is@ouun Teen anuudu 50, 100, 200, 400,
600, 800 Lz 1000 NAANFUABANT T1UIU 5.0 HaAaNT laraANARDa

2. llaarsazaie PEG ﬂymﬂ'ﬂimaf;a 1000 (50 %w/v) 31U 5.0 Uadans
waztulearsazarandousu luioudama (50 %wiv) 3113 5.0 Tadans lawauasluvaoa
naaes wemsazae i uaz%aﬁq'l%uﬂszﬁaLﬁﬂﬂﬁuﬂﬂﬁgﬂmmhmumﬁ

3. ﬁwmsazmﬂ*ﬁgmﬂuuc‘fﬁﬁmuTcmfmﬁgﬂﬁﬁﬂﬁ’h';jef;jumﬂwﬁmwﬁﬁu
Tnansa’lilfasimsganauuas fianuennfu 2655 269.5 uaz 275.5 w1 TuwAs

4. Mintuhmananesdn 9o1-3 Taoulsuriaveuniofumsazmonie
laTnunmdeon lalasnudeame uazdumysednsannisana

3.2.4.3 maanyravesTnalndeniaulnanea

1. Yulaersazaroniassiu Indomuu Taen anududu 200 iadnsuas
an3 31174 5.0 Jadans laviasanaasy

2. tlnlamsnzas PEG ﬁymﬁﬂimaqa 1000 (50 %wrv) TasulsanalSunsuiiu

40, 5.0, 6.0, 8.0 uay 10.0 Nadans wazdilamsazaronio (50 %wa) Usiansh 5.0
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b ¥ ]
Haades languaslunasanaass wermsazatelfiddu uazdeanal3aunsenanans
uunigninedaeuysel
3. hansasaeigmavu l)dasinsganaunas Anueadu 265.5 269.5
Y ¥
1Az 275.5 W1 lUwas M1n15naaeed 3 A59 uazmuiumdseansammsadsa
=S -
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a aa A v o o3|
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Haddas lanauasluvineanaass weraisazare iy uazdene 13aunseiufans
ar ] o
HeNININBLISTNY Il
o . 4 ar v =% d’ d‘
3. hsazatigmavu ldasinsgandues innueranau 265.5 269.5
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1AL 275.5 W1 THNAT HIMINA00IH 3 A9 tagmuanmlss dnsammsana
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3.2.4.5 MIANYINAVBIAIVUIUUBINGA-A 1
1. wisnasazavasgu Is@euulsen anududu 200 uas 600

a a o 1 a

Haansuneans luasazarensalalasaasSnuazaisazatolasnonlenson laa laolai

2

anududuvesnsanaziwaiu 0.02,0.04,0.06, 0.5, uaz 1.0 Tuars

2. Mlaasazaensgiuudazanududy $1uau 5.0 Tadans aelunaea
¥
naass Yilaasazais PEG miin lwana 1000 (50 %ws) 149U 5.0 fiadaas uazthie
o a an ] Y Y
1302010000 (50 % wiv) 31UIU 5.0 Tadans luvasanaass wirasazanglidhdiu was
o,: Qy v a [ T 4
aene Haunsznanansuenigninedisauysel
3. hasazaedgniavu ldiasinsqanfuias innueiniy 265.5 269.5
uag 275.5 W1 luiuns
3 ~ ' A = y ¥ )
4. 1WSsumeuaIMsgAnAuNaINANUTUTIUVOINTALAZIVEAIS 9
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3.2.4.6 M3ANYINATUNMUVBI IVIMT BN SN woglaReaudalva
1. wissnmsazaens g Iudsunu lson anududu 200 Jadniude
a o ] a a w J
ans lumsazarsInunaFouyosiun anududulugie 50,100, 200 uaz400 Taansuse
a a w 4 9y ] a oA oW 1T a
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2. Yalamsazaroniasg i Ta@emun Taen anududy 200 adnfuae
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39
iaddns lunasananes wdrdrsazatoldidiu u,azé’?&ﬁya"lﬁ’wﬂszfi'uﬁﬂﬂﬁuﬂﬂ%gmﬂ
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3. hmsazmeigmauyliiammsganauuas finnuerindu 265.5 269.5
uaz 275.5 11 Tuas Mantsnanesdn 10 s Mo 435D

4. Yulamrsazaromasgiu Imdouuu Iaen anududu 200 Tadnsune
a5 Falimssunuanuuduie  $1u0mu 5.0 faddns aslunasananes Tlamsazans
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uenigninethaauysel
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3.2.5 msnagevanilFlavesinszy
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3.2.5.2 AasNalumsnsdada (Limit of detection, LOD)

annsam idlasmsfuiunnnsmuasgmlaeldgas

Y = % t35
N o o o 9/ v
we vy, = AN y(a) Nawan ldanaumsiduoanse
Sg = A1 standard error of estimate, s "

3.2.5.3 AadinalumsnsandinsienvSinas (Limit of quantification, LOQ)

ansam i lasmsannaninnsiinasgu Taoldgas

y =y, +10S;

s

o ¥ 3
we -y, = AR y(a) M idninaumsiduannsy

(V2]
@
Il

f11 standard error of estimate, Sy

3.2.54 mmﬁ;m (Precision)

1. IN38UAI5AZDI0A D619 LmzmsazmﬂéfmdwﬁLﬁnmiaxmammgm
TaReuun Tgen 1Hdanududu 200 uas 400 Toansudoans

2. Juaesazaivnledns 'm'iazmﬂﬁaaéwﬁtﬁnmsazmﬂmmﬁm ay
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' Y ¥ daa
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SD
%RSD = 22 x100
X
SD = AndoAUUNIATFIU
—_ T y a L4
X = ﬂ'ﬂﬂaﬂﬂlﬂ\‘lﬂﬁﬂ'ﬁ?miTZﬁ

9 I'4 a o r
Taeldinuainisdsziiudie HORRAT  Tagiiaraumdudunivinag
%Recovery H1ATUIUNT %RSD, Taeld Horwitz’s equation
A5 Repeatability ~ RSD, = 0.66 x 20-0518€)
1 a [q LY a wa =3 Y
pED” = f1 RSD 910M153A3 129 1w 01l fiiansiaeany

(repeatability); Fautlu Predicted RSD

C = Concentration ratio (blil'ﬁ‘ﬁ‘ljfm)
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A = A A a ! o v A b
uazinde laTnunmdowlalasnusloania Hhundenifannwaseudunsauniiioazaieii
a a Ao <3 [
winalalas lagal¥msazaeniianmdunsauaziuu Inengnadalugyl luanansawu
a Y 1 2L q’dl Y @ Yy o :;l Yy A =
Tgdndngluasazats PEG 1000 Faiianmdalndifsaiula duiues 1inaeuen ludioy

Fala uaznae la lnunaden lalasnunoavalumsanuiae 11
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4.3.3 wavesSinadnaennaylnanea
) = a = Aac 1 e (% T
mmsanywaveslsua Indennaulnansanellszansnnmsana lasuilsan
USuaarsazareInaennau lnanoalusie 4 - 10 Tadaas laslddSuimvesasazary
v
nAeIaeIria taransazatwasgu Imdsuuu Tesen anududu 200 Hadnsu i
a ~ a aa Y 9 o 3 Qy y v a [
Usurmneh 5.0 dadans wauasazareliidniu uazasng Baunsgnanamsuenignia
T d o o @ 1 ~ 4
pgnsauysol ihensazawigniauu liianinisganauunes 1Au819AAN 265.5 269.5 LAz
2755 wazAruamrIdszaniainnmsana waveslSuia Indatennaulnansane
A a o & a s A ~ o o
Uszaninmmmsana Fealesnlsenevvesaisazarumnaousy luteudamla daanaly
ﬁ‘ d. 1 =) =\ as 1 = = [+ é
A15197 4.3 nag3l 4.8 druwavestlSua Indiennau lnaaeadetlse@ninmmseada a9

fosndsznevvosaisazaremnae lalwmaiFonlalasuuneaa aauaailuaisah 4.4

wazgiln 4.9

M99 4.3 uaaanavedlsuia Indennau lnaneadeilszansmunmsana

& ia o A a @
Falinanlsznouvesansazalomnastion IuHsydame (n=6)

USinamesasazary (Haaans) USinawesignina (aaans) | dszansmn
msazag PEG | msavaie (NH),S0, | Igmavy | dgmaan | m3ana (%E)
4 5 5.0 9.0 65.25 +0.38
5 5 6.5 8.5 103.18 + 0.42
6 5 8.0 8.0 91.99 + 0.34
8 5 10.0 8.0 76.33 +0.34
10 5 12.5 7.5 88.15 +0.34
120
‘E to /h\\
% 80 / g™
% 10
:.% 20
0
0 > 46 s 10

YSimamsazamsaeniailnanaa (iaaaas)

517 4.8 uanawave T Indionian lnaneadelszAninmmianawu lyen

AN uTY 200 Tadnsuaeans laelHnaouen lutsugawa
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M99 4.4 Laaanavedlsuna Indennau lnanoansilszansmnmsana

é =% L4
Faroansznovvosmsazarnae la lnunmdoula lasmuneama (n=6)

PSnavesmsazars (Naaans) PSnamesigma (aaans) | dszansmw
asazay PEG | msazalg K,HPO, | Jgmavu | Igaaae | msana (%E)
4 5 5.0 9.0 98.39 + 0.31
5 5 6.5 8.5 103.76 +0.22
6 5 pik 8.5 83.37 +0.20
8 5 9.5 8.5 83.37 +0.25
10 5 12.0 8.0 81.66 + 3.60
120
Eﬂ: y-u /\"’*“—‘i
)~ 30 ]
)g 1
g 60
~§ w0
3 ;
~E 20
@
=
&1
0 2 4 6 | A

YSinamsazmavaennailnanea Giaaans)

d' a = asy A a a Ql
51l 4.9 uaaswnvosdSina Indiennau lnaneadelseansammsanamu lsion

ANuITuYY 200 Nadnsuaoaas laelHnas la Inunasey lalasnuloava

{ & ' 4 a a
nnwansnaaedlugd 4849 waaslfivudi deldlsmuvesIndionia
a aa ° 9 a a @ A [ 2 g qi/‘ a
lnanea 4 Hadassilddsz@ninmmsanaanas iiesninigmavuyutusuvesIng
1 v
niaulnaneaidinasdes wilviiUSues lifisanenezadauu Tmend l)eglugu
v 1
yoslndeniaulnanealdnenua naziiie 1§15 Indennaulnanealuyie 6-10

v Y
iaaaas s ddsz@niamlumsaniaaaauruiu fitioanaanlsnasvesignauy

' ¥
a K

' v
iy $ 1S anuu TmennadadildlusuvesIndiennaulnanealdtiosas

D

'
A A

a a as A 9 v 1 [ = = @
denasandsua Indennau lnassanldlumsadasunumasuey TuHeugama tag
A = 1 a =S ad d' 1 [ A
naela lwunadeureaa wu Ysua Indiennau lnansanuizauaenisana Ao
5 fiadans lagsasiaiudalsuiasves Indennay lnanoansa1sacalumnan Lagals

@ T T w A Y J o @
AIVYIUMND L :1:1 Lu’i)ﬂ‘l]'lﬂclﬂlﬂ'E’]'iL“]Suﬂﬂﬁﬁﬂﬂq\i
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4.3.4 wavesSinaunae

MasAnymavestSinauniededsea@ninmmsana Tagulsmsunaasazas
naeluye 4 - 10 Hadans laelidTinavesmsazas Inaeniau lnanea wazasazae
wasgulafemuulsen anududu 200 Fadnsu fuSumnasd 5.0 Taddas naw
msazareldidiniy uazgaﬁﬂ"l%uﬂiz‘ﬁuﬁﬂnmwﬂﬁ'gmﬂodwaugmf Wimsazay
JgmavulUFadimsganduues finwendu 2655 269.5 way 2755 W luwas Az
Muralseanimmmsana navestsuaesazaromnaouon Tuitoudama danaly
3197 450023107 4.10 naznavesSinmmsazmaindela TnunaFonleTaswurleaula

AoYszansnmmsana daaadlumsem 4.6 uazgin 4.11

A3199 4.5 waveallSuamsazamwindeuay Iuiioudama aoilszansnnmsana (n=6)

YSnaesasazas (Naaans) YSanamesigma Glaaans) | Uszansam

aM3azaie PEG | nsazans (NH),S0, | Igamauu | Igmame | misana (%E)
5 4 7.5 6.5 96.69 + 0.37

5 5 6.5 8.5 103.18 +0.16

5 6 5.5 10.5 108.08 + 0.43

5 8 39 12.5 109.23 + 0.42

5 10 5.0 15.0 108.39 +0.32

120

v oSl AN

P
=4
(=]

gl

(°oE)

50 4

o

60

SEFuemsana

40 -

¢

o

0 + T T T |

0 2 4 6 8 10
YSimame unao (ianans)

517 4.10 uaasravefSamsazaun oo Tutlsudamla dellszansnmmsarnia

1w Toen
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M13199 4.6 wavoalsuamsazaunae la lnunadonls lasnunoamaalseansnin

NSANA (n=6)

YFanamwesmsazaw (Haaans) PSinawesigmea (iaaans) | dszansamw
msazae PEG | ansazaiw K,HPO, | Igmavu | Igmean | msana (%E)
5 4 6.50 7.50 75.06 + 0.02
5 5 6.50 8.50 103.76 + 0.22
5 6 6.00 10.00 109.18 + 0.67
5 8 6.00 12.00 100.85 + 0.75
5 10 6.00 14.00 103.82 +0.12
120
= |
=— K0 /
I P
z |
= 40 4
-\.§ !
Ps, fvope |
R |
= ARAROAR L
0 2 OO N

YSinamsazmomaa (iaaaas)

3U0 4.1 vaasmavenlsnamsazaende lalwimaiden le Tasnuneaa Ao

Uszansmnmsanawu lsen

~ 3 a =1 ) 1
Mnwan1snaasngn4.1o iunisenuilsmamnaeuey Tudloudamasde
a a [ i d' a A Q’ -3 9 a a [ ‘3
dszaninmmmsana wua welSandemuiusz Indszansamlumsanagayu
o W 1 = a A a 1 a a
Mud1ey aruwansanlSuaunae la Twunadon lalasnueamansilse@nsainns
@ [ a Y T a a @ o A Sl A a 9 P
ana a3 4.11 uaaaliiud dsza@nsmmnsanaszdnide lanaelsuarios tazile
F ] v
115 nmveanasunyulurelSuanide 5-10 Tadaas sz lddszansaiwnuay wag
a a 9 a @ = 91 a a ad a dy <
Usgansiamezlndifoedy DeuddSuiaIndeniaulnaneasziiugayunaiy
a a v o 1 1 [ [ q’;‘ 4 a a d‘ 1 @
Uszansnnanan luuana1edu aaiy WenasandSuaundenmuzaudensaiaud
a a aa =1 ~ 4 a 1 Jd 3 4
YSinaunie 5 dadaastianumingauuniga esnnlflSinauniedesualinlesidua

MIANAYA
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2 Y VoAt -
4.3.5 HaNMIARIANUIVNTUVRINIA-A1INNABNSganautasveuyLlason
mmsatamsazaisnasgu lsReuuu Tsennanududy 200 wag 600 Jadnu
P oA A o a = 79 Yt
aoans suasenlumsazarensalalasaasSauazaisazats Imfenleason lod ln a1y
Yy 9 <{ - g 3
WuTUYeINIARsIUMLlY 0.02, 0.04, 0.06, 0.5, uaz 1.0 Twa1s TaolFasazatwuasgiu
5.0 Uadans waudua15aza1e PEG (50 % w/iv) 5.0 4a8ans uazasazaitinie (50 % wiv)
a aa ¥ Ay a :J’ Y] s o @ 1
5.0 Jaddas WensBafamsuenduvesigninauyseluds ihasazmeignadiuuy
lildmsdaminsganiunasinnueniniu 265.5, 269.5 uaz 275.5 w1 Tuwas f1unmIa
msganauLdIvesasazae Ay Tnenudazanududu muauns abs,

[(Abs,es +Abs,,; )/2] Aauaaslumsed 4.7 wozlSeuinsumimsganiuuasiinnududu

VBINTA-LU LA ©] A93UN 4.12-4.13

MI19N 4.7 uaaeiimsganduuasvesmsazatt ey lesonudazsanududy

lumsazoonialelasnaesnuazaisazas laden leason loa (n=3)

MNIgANAUIAS
ANNTNTY ANUTNTHVD ANMTNTHVDS

VOINIA-UE M138zAINATFH T HCI M13azaeNINsg I 1 NaOH

(am9) 200 Hadnsune | 600 Amansume | 200 NeanSume | 600 UadnSune
ans ans ans ans

| 0 0.0874 +0.0001 0.2448 + 0.0001 0.0874 + 0.0002 | 0.2448 + 0.0001
f 0.02 0.0876 + 0.0002 0.2099 + 0.0003 0.0855 + 0.0003 | 0.2263 + 0.0002
0.04 0.0684 - 0.0002 0.2017 +0.0003 0.0869 + 0.0003 | 0.2209 + 0.0004
0.06 0.0708 +0.0003 | 0.2085+0.0003 | 0.0881 +0.0001 | 0.2186 + 0.0002
0.2 0.0715 +0.0002 | 0.1997+0.0002 | 0.0893 +0.0002 | 0.2375 + 0.0002
0.5 0.0736 + 0.0002 0.2092 + 0.0001 0.0971 + 0.000 0.2311 + 0.0003
i 1 0.0668 + 0.0012 0.1933 + 0.0032 0.0820 + 0.0001 | 0.2128 + 0.0005
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51l 4.13 uaasmimsganauuasvesasazate Indvmun Tmenanududu 600 Tadniy

aoaasluasazaronsalalasnansnuazasazae ey laasen lod

st 412 - 413 dumsnfSouifenmimsgandundsvesasazare mdey
wu Tasonanududy 200 1az600 Taansusoaas nwsonluaisazaiensalalasnaein
=3 I3 T 1 1

wazmsazateImdey laasonlad anudududais q wun mmsmﬂﬁmmwmmsawmﬂ
Tdouun Iseniiaionluasas memm"laimﬂaasﬂ%viwmmiﬂﬂﬂauummﬂ i

wionlumsazare Tnden leasenlod neiuaasldifuimyasay Tsonluanieh

A 1 =1 = a 1 o d‘ ] d‘ ¢§
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v
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o ' A = A a
hegluanmluanansawuly Ainsganiunasvesasazaslasdouuu laeniims oy
a 4 o ) 4
lumsazansalelasnasinuazarsazars Imfon lanson ludszandrasedranin o
wisumsazaonnsgdiuu Isenlumsazawnsalelasnaesnuazasazae Tadhon la
seda v v A & g v & XA ) o v A a
ason leananududumududu 1 Tuars Weilidesnnmanudunsa-arefiunadull
A o 9 @ d‘ 9 & ] []
winilsnihvdsznasivvesluanavesdignazaielaoulide Feazdanadsusa
nsyissnindignazmeudazyila uazusinsztiszui luanavesdigaazatsuas
= ac A A da o = v o o Yy 1
TuanavesIndieniidu Inanea wsandehililuigmanf@eundasll dafuszsinldne
=] v I~{ a A2 & Aaa a ] a a s ;‘A o
anutlunsa-mailuilasenilesaioninagedsz@ninmmsada lumsnaassilidendii
@ i d 4 s
myadau Tsenluaasitiuwa Tuasazane wfenleason lad anududu 1Tuars

lumsvimsnaaosso 1

= d =i (Y] d
4.3.6 wamﬁ‘umumeﬂwsmm%wmeimﬂ Amﬂmmﬂumn‘lﬂﬂ
& a o J 9 v .dw [ = a & d’, ] 1
Wesnnlundnduiduudsjinindneniiagiudesiadu q duilousy 1u
~ 4 = [ A2 o 9} = [ v 2
IWLW]ﬁL“IfEDJ“]f@iLUVI LLﬁ$I°lﬂﬂEJiJ°]5ﬁllwﬂ %QﬂTLﬂHﬂ@QﬂﬂHTWﬁﬂ?iiﬂﬂ?ﬂﬂlﬂ\‘lﬂ"ﬁﬂﬂﬂﬁ'ﬂ%\i
P 1 ada J o @ P Yy 9
DIVUADADIDIAUATICN IﬂEJ'VI'lﬂ']iﬁﬂﬂﬁ'ﬁﬁﬁ’,ﬂ'lﬂu'lﬂiﬂ'll‘li“lﬂﬂﬂllL‘U‘HI“M@'V] AINVIVLYY 200
v (1 ¥
Mﬂaﬂ%ﬂﬂ@ﬂ@]i MINSNAABI 10 41 L‘ﬁ'é)ﬂ']ﬂ'] +3SD ﬁ'\iﬂ"li'l\iﬁ 4.8

M3197 4.8 uaasminsganaunasiisiwa ldidermsfamsazatomasg

TaReuu Tgen anududu 200 Jaansudedns (= 10)
a¥afi d]ﬂﬁg}ﬂﬂﬁusmaﬁﬁmam"lﬁ'

1 0.0818

2 0.0817

3 0.0815

4 0.0839

5 0.0840

6 0.0838

7 0.0811

8 0.0822

9 0.0820

10 0.0796
Aunae 0.0822
SD 0.0014
3SD 0.0042
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o (.Y = 3 9 a a o 1 a
mmsafamsazawnasgu lsdeuuu lson anududu 200 Tadnsunoans
o 1 A A o 1 a
Tumsazans InunaiFonaesiun anududu 1y 50,100, 200 waz400 Tadnsuaedns
= s 4 ¥ 9 1 a a o " a 1
wazensazale Tmfouda Mg anududulugie s, 10, 15 wag 20 TadnSudodns mms
A Ao kY A A a 4
ganduugesisiun ldveauun Tgen welimssuniunnaisazate InunaFouaosiun

= [ Jd o cs'
Lmzﬁ’]iﬁgﬁ'mi“]ﬂﬂﬂucﬁallﬂﬂ ANFT19N 4.9-4.10

A15190 4.9 uansmmsgandundsid e ldveauu Tmen Wellassuniunnasazatw

TnuneaFousos L
v v
MBI UYD , N
- , ot MPIsgANaUIEAY Lo
INunaFeusasIn asan - . AuNde SD
o nannalld
(Hadnsunedns)
1 0.0832 0.0834 | 0.0004
50 2 0.0839
3 0.0831
1 0.0858 0.0856 | 0.0002
100 ) 0.0855
3 0.0856
] 0.0879 0.0877 | 0.0002
200 2 0.0877
3 0.0876
1 0.0902 0.0897 | 0.0005
400 2 0.0892
3 0.0896
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a ' A o doae ¥ A~
A1319N 4.10 l!ﬁﬂ\iﬂ'lﬂ'l5ﬂﬂﬂﬂul!ﬁ\3ﬂﬂ1u3ml{lﬂmﬂﬂL'U'L!I“lfl@'ﬂ IUBUAITIUNIUIN

asacate Imeudalis

ANUTNI UV , u
, v AMIgANAUIE S :
Taaendala Asei 1. Aunde | SD
e a nannuld
(Fadniuneans)
1 0.0800 - 0.0803 0.0007
5 2 0.0799
3 0.0811
1 0.0792 0.0796 0.0006
10 2 0.0793
3 0.0802
1 0.0757 0.0756 0.0001
15 2 0.0756
3 0.0756
1 0.0724 0.0725 0.0002
20 2 0.0728
3 0.0724

= - v = o v b=
nsvuieuammsgantuuasngaldvssmsazatonias g InReuuu Tyen
a A w1 A & = 4
anududu 200 Tadniudedns Fellmssunrunnarsazaw InunaiFouresiun uaz
= LY ¢ A Yy 9 1 [ v A alo £
a1sazae lwiAoudalua nanudududie 9 dusinsaanduuasiisiuinldves
Ayazatownsgu lmdouuu Imenianududu 200 Tadnfudeans (luliassuniu)
WehmsAnyszdulSmvesassunuiansatusglumsazarninasgiu Tadoy
wulaten 200 Tadniunedns 18 laglumldmmsqaniuuaeiiduna Idddoundasly
] E4 ] '

(Tolerance limit) TumsfinyFesit I&lFudnnin/sunavesassuniufiansatlueguds
o Y1 =) a0 ¥ 1w 1 A
mldmmsganauuasiidna idndsu ldwdy vinavaumhvesaudousunesgiu

(+3SD) YpseisarmeasgIu Imdeuu Ixnend lulmssuniu
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M3 4.11 LaasszAudSinavesmssumuiiaunsndusglumsasaeniasgy
TaReuwn Taien 200 TadnSudedns 18 Tag T Idmnsqanduuem

amuanldn/aoundasly (Tolerance limit)

MSTUMUTIAN Tolerance limit
=1 o a a o LY
TnunaFeusosiun 100 JadnSunoans
=1 Y o a a W | =Y
Tadeuda lns 10 Yadnsusoans

dlefinsandinisgandunasiian 183 uduvesasazaoias g Tndow
wiTsen anududu 200 Tadnfudedng dusnmsganduueiisiuanldvesmsazans
wasg i Tasdomuuloion anududu 200 Tadnduredns idefimssuniues
TnumaGousesiun uaz Tx@ouda lid wu syiudSinavesmssunuiiannsoluey
Tumsazawinasgm lanRouuulzien 200 Tadnfusdedns 18 1ae liv i msganty
uasiiduaa gl aouuasly (Tolerance limit) A9 AU uduve InunaFousosiun

[ Y a a o ) a Y g = ] d 1w a a w 1 a
MOV 100 UAANITUADANT LLﬁ$ﬂ’J'13JL‘Ull‘1m‘lli‘NT°IfLﬂEJJJ°]fﬁ‘11’\'ﬂ MINY 10 UDANIURDANT

’ Aadn d
4.4 pansnagua NN IaveITNATIZH

44.1 wamsnageuiaauezauiluaunse (Range and Linearity)
mmsanamsazmeniesgu lamoumu Tsen Tugesanududu 5,10, 15, 20, 25, 50, 100,
200, 400, 600, 800 Lz 1000 adniusadns Tasldasazarwasgiu 5.0 Tadans waudy
150218 PEG (50 % w/v) 5.0 Nadans uaza15aza1uinde (50 % wiv) 5.0 Nadans o
“l%’ilmﬁﬂmmﬂﬂ‘f;jumm‘59511@1’:711‘1453&1.5’3 hmsazawigmadivuu lddinsianins
AAnAuLTafinWE1IRAY 265.5, 269.5 LA 275.5 uTuiuas AUIUMIAINITYANAULIEA
vaerm1sazatw InRouun laenudasanududn a1aunts Abs,y -[(Abs,, +Abs,, /2]
ﬂ1ﬁ1ﬁ"l¢’1’"lﬂﬁ%’nmW\Immgm‘ﬁwaamzwjmﬂanu‘l’fm’fummmmzmammgmimﬁﬂn
wuTwen (unu X) tazdimsganduuaefisunald @ v) lanswlnasguuansdgy
i 4.3 GEdnasuaasluaanan 1)

VINNINATBVFNMTNAdoUNToNde uasanuuiduasanudl arsazate
asgu Twdenwu Tesen Tanududuasalugreanududu 25-600 Tadniudeans
Taeaumsidunse Ao y = 0.0004x + 0.0009 uaziimdulszansmsaagule &) whd

2 o 1 1 ¥ ' o 1 i d EY
0.9999 e anududuvesiiedezegsenismgaunzargega Midhudunase
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4.4.2 WAYASINAIUMSIAI29TA (Limit of detection, LOD)
ansamidaiiialumsasieda 1dlaensdununanninasgu lusenn

9 a a o | R é (3
wiudu 25-600 iindniudeding Fnmsdanmwaums y=y, +3, anudududos

ngavesu Imeniawisansonyld s 8.80 Tadnsudedns Gimulaguaasly

Q

NMAKNUIN A)

o o a d '
4.4.3 wovadifialunmsasadnszvfiana (Limit of quantification, LOQ)
A o w ’ a < (a o
mmsamﬂmmnﬂ“lumsmamma1swﬂsmm”léﬁﬂﬂﬂﬁmmmmnﬂsww:nmgm
9 1 A a o 1A 2 o
Tugrennududy 25-600 NARNITUADAAT FIVINNITAIUANAUNIT  y =y, +10S,
Yy v 9 a a @ a LY Y a a o T a e
ﬂamnj11‘uuuafmqmmmuimewmmsmwﬂsmm"lﬂ NNY 29.34 Yaansuaoans (O

MU Asuaas lunIakuIn 3)

4.4.4 mmmﬁ;m (Precision)

anuifissvesnisinszi Anulaomahmsazaremasgiu Isdoumou Txend
anuidudi 200 uaz 400 Tadnsudedns Win1sasaind 6 ase dwad A
Yovnzvosnniouuunasg uazifieviar %RSD, 10814 Horwitz’s equation luudag
anududiiiedszidiumsoeusuniuifioslneld HORRAT - Experimental RSD /
Predicted RSD, fauaaaluans1ei 4.12

M99 4.12 uaasnannuiigedmsunsasndadinamsasaemas gruun Taten

anudtuRInserlg (Haansunadns)
avail AR anndutuiisa
200 Uaan5uALIAS 400 3iadn3unvdng
1 190.47 416.78
2 192.96 41275
3 205.16 411.59
4 200.70 395.25
5 204.29 402.49
Aunde 198.71 407.77
% RSD 3.35 1.92
Horwitz equation (RSD,) 4.76 4.28
HORRAT target 0.70 0.45
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A =4 = g VAo 14 . . L A 1w
Lllﬂl‘].liEJUL'VIEJ'UﬂUﬂ'WIﬂ']u'Jmulﬂ‘l]'lﬂ Horwitz’s equation WUUAMAUNINY 0.70
v a9 ' S d ow g acg o w 1 Q2 A ~
ing 0.45 ag“lummmuamm 2 ﬂ']?JIJ'Iﬂﬁj!']uTﬂlﬂﬂ"lf PRUUITMTANAAINATI VINAIIUNE

d' ar 9 at o o
Noausuld G5dim swaaslunianuan )

4.4.5 HAAAIY (Accuracy)

o =2 =

Mmsanyi lastilaaisazmomasgiuves Ta@euwn Taen 910 stock standard
solution 10,000 Aadnsuanans wuadludleiliianududu 200 uaz400 Jadnsuse

4
a s 1 ] s o [ a s =
anT WssumeduazHIuMIafadlsssuumsazmehigesigma uazlinzvmysua
v v

Tmauuu Teen nagey 6 91 aniulszduanugndesluglvesnsnidesazms
NAUAU (%Recovery) HWAAINLUUYDITUAAIAURALVDISBUAZNITARDAUYDIATS

AIM15197 4.13 (350 ALaR lUAIARUIN )

ﬂ'ﬁNﬁ 4.13 NZ"Iﬂ']5ﬁ']u’Jiuﬂ'Wﬂ']'llllLﬁJluSU’ENﬂ'lﬂ/lﬂ’cﬁ)‘l]‘ll’e)\‘lﬁ'l'i1I'IGI§§'IHI°11L?]EJZJL‘1JNI“]ﬂ’t’)'ﬂ
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MANHIN N,

MSANHMHUMNIGMAveIsTITMsaznnaeIIgMmaveslwaeniian

Inaneanea (PEG) nae wazih

FEMIAMNANNTNTUYeITSaT NG

9 9 & g w & Y A
ANUVNUVUYDINITALUNDD = (WINUNUBUNAD X ANUIUUYUYDINEAD)

¥ ¥ b4
(H1MUNs W + Ymilnveai)

ad ° Yy v e ad
’Jﬁﬂ]‘iﬂ11!’3%1!?]’31%1!‘1131‘1]14‘1!6\1ﬂ]iﬂZG'IFJIWﬂ!i’Jﬂ‘Vmuulﬂﬁﬂi’m

v
ANuTUTUYIAITaTa18 PEG = ({1M1inued PEG X aududiuuss PEG)

v F Y
(HINUATIV + WM UNUDIU)

A y g s @ g~ J a
1502 HNADANNIVNTY 30 1B TIFUA JAIHINUD (Yew/w) Baza15azale Ina

ad Yy 9 S o :’ s
L@Vlﬂﬁullﬂﬁﬂﬂﬁ ANUVNUVU 50 Lﬂﬂil“ﬁuﬂiﬂﬂu'lﬂ‘Hﬂ (%w/w)

= %4 :' 74
.1 ﬂ]‘iﬂﬂ‘ﬂ“!ﬂ‘l«!ﬂ]‘ﬂ’)ﬂﬂ‘lﬂﬂ]ﬁdixﬂﬂﬁ1iﬁ3ﬁ1ﬂﬂ1ﬁ@ﬂ’3{]ﬂ]ﬂﬂlﬂdiwalﬂﬂﬁauqﬂﬁﬂﬂﬁ

(PEG) Wniinlsuana 1000 thasuenliisudamla (NH,),S0, tazih

H b4 b ]
M9 0.1 uaganhwinuazanududusesmsazatluseyumsasmohassigmand

Jd :' LY = ) 1
99A1lsznouves PEG thmiin lumna 1000 wag indieuey luileudama (NH,),SO,

o oL anmdudUveImsazae
Wmiin (n3) &, o
wmiinsaw | dniin Yo(w/W)

msezane | msezan | (030 | vewn (0% | msaraw | msazaw
(NH),SO, | PEG (NH,),S0, PEG
0.5122 45157 5.0279 0.1546 2.96 43.57
1.5269 3.5003 5.0272 1.4454 7.08 27.04
2.5229 2.5100 5.0329 2.0527 10.68 17.71
3.5046 1.5177 5.0223 2.2055 14.55 10.50
45213 0.5268 5.0481 2.2320 18.63 3.62
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n.2  MsANIEUMNTgMavesssuImsazaIshiaesigaaveslnaleniay

Inanea (PEG) shwmiinlauaga 1000 thae lalwmmdenlslasnuvenmla (K,HPO,) oz

v v . 14 1
ma1af 0.2 uanhminuazanududuvesaisazaeluszoumsazmoirassignaiil

d :’ @ A : a
p3n1lszneuvee PEG Hmin Tuana 1000 wazinie la Twmeadeon lalasiou

Woswa (K,HPO,)
SO o ﬂ'3131!‘l,llu‘i!llu‘llf)\1ﬁ15ﬁ$ﬁ1ﬂ
WINUN (N5N) v .
HINUNITIN HIKUN % (w/w)
msazang amIazay (n%’u) Flli’N‘lE1 (ﬂ%lll) a1Iazany mMFazay
K,HPO, PEG K,HPO, PEG
0.5307 4.4798 5.0105 1.1116 2.60 36.59
1.5173 3.5197 5.0370 2.9031 5.73 22.16
| 25332 2.5164 5.0496 2.9140 9.54 15.80
! 3.5231 1.5085 5.0316 3.1022 12.99 9.27
4.5542 0.4709 5.0251 3.3480 16.32 2.81

n3  msANYWANAINTgMIavesssumIsarmEiaeaTgaiaveslnaeniau

Inanea (PEG) simiinTanana 1000 indesenlinilulalasmulemula (), BP0,) uazth

v 14 E4 T
m31en .3 weauhminezanududuvesmsazaielussuvasazmenidesignniil
v
d 0 o
83A1/5znBUVEY PEG Umiin Tuana 1000 uazindeuen Tudloy s Tasiou

Weaiva (NH,),HPO,)

.o ANUITUTUYRIEISATaNY
WIniin (p3%) B -
winiinsa | shiniin % (wiw)

{FInzany FIazay (N3N) ‘ua\‘n§1 M3N) | msazae CRFGHCRE]
(NH)HPO,| PEG | (NH),HPO, | PEG
0.5069 4.5195 5.0263 1.3257 2.39 35.58
1.5311 3.4771 5.0082 2.5553 6.07 22.99
2.5481 24671 5.0152 3.0714 9.45 15.25
3.5295 1.5041 5.0336 3.4494 12.48 8.87
4.5107 0.5199 5.0306 3.8847 15.18 2.92
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n4  MsANYMRUMNIgMIAveIszVYmsazmeiigeaigaiaveslnaeniian

nanea (PEG) shwiinlanaga 1000 ndelmfedama (Na,80,) ozt

H 1 b4 ’
Mm99 n.4 neanhmintazanududuvesmsasmelussuvasazaethaesigniaii

b4
pafsznevues PEG thniin Twana 1000 uazinie lndendamla (Na,S0,)

v L . Andnduresmsazae
Wi (n3%) _ v
himinsam | hwiln % (wiw)
msazae | msazane @) | venh () | ssazaw | msazaw
Na,S0, PEG Na,SO, PEG
0.5350 44788 5.0138 1.7303 2.38 33.21
1.5355 3.4895 5.0250 3.1438 5.64 21.36
2.5372 ‘ 24770 5.0142 3.9258 8.51 13.85
3.5377 1.4747 5.0124 4.2559 11.45 7.96
4.5206 0.4819 5.0025 4.3877 14.44 2.57

=® [ : o
.5 msanmnmumwagmﬂmmsznumsazawmﬂm'sgmﬂmaﬂwﬁmﬂﬁ?\u

Tnanea (PEG) ihwiinlanana 1000 tndeladealansenlsd (NaOm) uazii

4 :’ @ b1 :’ ru i
msnﬁ .5 uammﬂuﬂuazmmn%’mu°ummsaza18“11452:‘11umsazmﬂmﬁm'sgmﬂﬁﬁ

¢ NS
pefitlsznovves PEG thminluana 1000 uaznie Ixnfenlaasen losd (NaOH)

v N\ ANMAINTHYRITTAZANE
WD (n3%) . .
Wininswm | iwidn %(Wiw)
! msazae | asasany (N3N) ¥oaM 034 | msazaw | @msazas
NaOH PEG NaOH PEG
0.5777 4.4410 5.0187 0.7221 3.02 38.68
1.5255 3.5001 5.0256 2.5800 6.02 23.01
2.5424 2.4760 5.0183 4.4134 8.09 13.13
3.5758 1.4455 5.0212 6.2312 9.53 6.42
45128 0.4881 5.0009 7.2670 11.04 1.99
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4 : % =) =4
1.6 msﬁnmuwumwagmﬂ‘umizunmsnzmumaangmﬂ‘uaﬂwmaﬂﬁnu

Inanea (PEG) vimiinluaga 4000 indeuesluHandamla (NH,),S0, sazii

1 v 14 H
m51af 0.6 uganiminuazanududuvesmsazaeluszuvmsazmnhaesigmaidl

4 :' Y] A s w
99A1/5znouves PEG timiinluiana 4000 waz nasusy Tutleudama

(NH“)ZSO4
v oL ANUTNTHYBIMTAZ A
nvin (p3) .o _

Windnsw | i % (w/W)
msazane | msavans @%) | venhr (%) | msozaw | msazes
(NH,),SO, | PEG (NH,),SO, PEG

0.5189 4.5358 5.0547 0.80939 2.65 38.67
1.5278 3.5049 5.0327 2.6949 5.93 22.68
2.5367 2.5058 5.0425 3.8038 8.60 14.16
3.5020 1.5330 5.0350 4.5715 10.94 7.98
4.5233 0.4868 5.0101 4.8397 13.78 2.47

=S s : r
n.7 fniﬂﬂH]l!Nﬂﬂ]W’JQﬂ1ﬂﬂlﬁ)&i$ﬂﬂﬁ1§ﬁ$ﬁ1Uu]ﬁﬂﬂﬁﬂﬂlﬂﬂlﬁ)ﬂiwamﬂﬁau

Inanea (PEG) whniinluana 4000 o lalnmadenlslasmuenmla (K,HPO,) uazi

: : s 3 :‘ Y 4
ﬂ'liN‘?l n.7 LlﬁﬂﬁuTH'Llﬂl!.ﬂ3‘?]')'11]1‘1!11‘i’lluﬂﬂﬂﬁ15ﬁ36181u53UUﬁ1ﬁﬂ$a1Elu'lﬁ@ﬂ');]ﬂ'lﬂ‘ﬁ'ﬁ

's :’ Y =] =
93A1)3szneuves PEG miinTuana 4000 wazindie la Twnaidou le Tasiou

Wosua (K,HPO,)
v ANMARTUYRImTazaE
Wmiin (n3) _ -
Wi | shwilp %(w/W)

msaraw | msazan | (0R) | wewh@dw) | msazew | msazens
K HPO, PEG K,HPO, PEG
0.5342 4.4806 5.0148 1.6404 2.41 33.66
1.5371 3.5076 5.0446 3.7443 5.25 19.95
2.5583 2.4629 5.0212 4.8086 7.81 12.53
3.5380 1.4839 5.0219 5.5135 10.07 7.04
45376 0.4713 5.0089 5.8291 12.56 2.17
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p8  MIfnMIRUMNIgMIAvesssIImsazmehaesigninvesindeniidy

Tnanea (PEG) siwmiinlaaga 4000 indeuenluniisalalasunemuln ((0H,),HPO,) azih

H 14 E4 ’
m319n 0.8 uaaniminuazanududuvesmsazaeluszuuasazmerhassiganid

4 :‘ LY A =)
89A15znoUv0d PEG thntin luana 4000  uazindeuouTuflon'lalasiou

Wemwn (NH,),HPO,)
v . ANUTNTHTBIANTazaIE
i (n3%) - v
Wi | v % (w/w)

msazaw | msazas 0% | vewh (¥ | maazaw | msazaw
(NH),HPO, | PEG (NH,,HPO, | PEG
0.5280 4.5049 5.0329 1.9987 2.25 32.03
1.5282 3.4990 5.0271 3.9519 5.11 19.48
2.5349 24977 5.0326 5.0194 7.57 12.42
3.5120 1.5753 5.0873 5.7564 9.72 7.26
4.5025 0.5047 5.0072 5.9426 12.34 2.30

=3 [ : [
0.9 MISANYMAUNINIYNIAVBIsZVYMITazBnasIdIgnInve I nateniau

Inanea (PEG) siminlaiana 4000 indelmdadann (Na,50,) uazii

’ b4 b4 .
3191 0.9 uaniminuazanutudvvesssaramelussuuasazmeidea Tgmandl

o :’ (Y ) = s
99A1lsEnoUvea PEG thwin luiana 4000 waziniie Iadeudan (Na,S0,)

oL ANMNTUVBIM AT MY
miin (n33) oy N
Wntinson | i %o(W/W)

msazae | msazae | (0H) | vewh (0% | msazaw | msazans
Na,SO, PEG Na,SO, PEG
0.5140 4.4952 5.0092 2.2026 2.14 31.17
1.5226 3.4833 5.0060 4.6359 4.74 18.06
2.5238 2.4974 5.0212 6.0696 6.83 11.26
3.5057 | 1.5351 5.0408 7.3808 8.47 6.18
4.5380 0.4962 5.0342 7.8776 10.54 1.92
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010 MmsAnuEuMNIgMavesszuumsazmemhaesigaaveslnaeniiay

Inanea (PEG) siwiinlaana 4000 ndelasfesilaasenlsd (NaOH) iazi

v t4 £ 4 ] .
M5190 .10 uaashwinuazanududuvesmsazmeluszuumsazanhaesignanil

¢ J o a a ’
afilsgneuves PEG thniinTuiana 4000 uazinde ladey laasen lod (NaOH)

v ANV VUVBITITAT Y
D (M) _ .
hnpsw | dhwiin % (w/w)
msazes | esazans 0% | vewh %) | msazaw | msazes

NaOH PEG NaOH PEG
0.5062 4.5092 5.0153 17598 2.24 33.28
1.5272 3.5007 5.0280 4.9568 4.59 17.53
2.5368 2.5025 5.0393 7.8116 5.92 9.74
3.5805 1.4333 5.0138 10.8312 6.78 4.52
4.5583 0.4648 5.0232 13.4215 7.41 1.26




wamsaIumaIeiluauase (Linearity)

MNANUIN V.

o ' | y . .
msmamaiisaunss (Linearity)

o v o
M3AUIAAA NUTUATIVIEITaTaoNIATTIU IBAsuLY san

y d
M99 2.1 taaswansanuianududuaswesasazaeinasgu TsReuuu Txen

(n=3)
vy a
ﬂ'J]NE‘U‘N‘U‘H‘U?Nﬁ'I5@anﬁliﬂﬂﬁﬁ‘lui"lﬂﬂﬂulﬂﬂi"mﬂﬂ . -
a L A AINIGANAUULTI
(UAANITNADANT)
0 0.0000+ 0.0001
25 0.0109 + 0.0002
50 0.0197 + 0.0005
100 0.0409 + 0.0001
200 0.0738 + 0.0004
400 0.1570 + 0.0008
600 0.2334 + 0.0023
Regression Statistics
Multiple R 0.999964
R Square 0.999927
Adjusted R
Square 0.999913
Standard
Error 0.000816
Observations 7
Standard Lower Upper Lower Upper
Coefficients Error t Stat P-value 95% 95% 95.0% 95.0%
Intercept 0.000928 0.000424  2.187461 0.080353 -0.00016 0.002019 -0.00016  0.002019
X Variable 1 0.000388 1.48E-06  261.9404 1.54E-11 0.000385 0.000392 0.000385  0.000392
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b4
o

a ) s FoSl) J 1 A e o W A 3 3
naduignidgadaunu y) Hauendieein 0 selnudingriolilasly ttest

q

=

2 v & ' 4w
FIUGATAIU t =(a)/sa; t, = (0.000928/0.000424) = | 2.19 I Tage t 910A159 (¢, )JNTZAY
E4

critical

FuANUET (degree of freedom; df (n-2); 7-2 = 5) AszAuaNuIUTY 95% A1 =2.57 veisiuld
¥

Nt <t MUEANN adauni y(a) liuand1931n 0 edniisdidny mszaziuna

v hegluaumaidunss sz ldaunsiduasaiu y = 0.000391x

025 -
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-

=

oz NS, -
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&

= 01 y=0.000391x
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(-3 Qr ) lds,
gasmaauasse lil

o &
JUU
v &

S

ylx

9

v 3

é 4 = 4
HINUFU(D) ﬂﬁlﬂﬂﬂ')'lllﬂﬁ'lﬂlﬂﬁﬂu NITRTUUA

-

Silx,~%)f]

= L & s r
95% LAY ILAUVMAT NN (n-2); 7-2 =5 B9 UA1 =2.57
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' A o a
NI UATANUBDUY Iﬂﬂn

[ E4
Auma I lsauuneIgIuUsInNUTU(sh) 1ingasae i

1 nﬂ' < as A d' A o s A @
FNANVYIUUVDIANUFUADD + t S, (149 t-value 1ADNNTTAVANVITOUU

X xi2 X=X (xi _J_C)2 Vi ¥, (yi _j’i) (yi_j)i)z
0 0 -196.429 | 38584.19 0 0 0.000000 | 0.000000
25 625 | -171.429 | 29387.76 | 0.010890 | 0.009775 | 0.001115 | 0.000001
50 2500 | -146.429 | 2144133 | 0.019743 | 0.01955 | 0.000193 | 0.000000
100 | 10000 | -96.4286 | 9298.475 | 0.040871 | 0.0391 | 0.001771 | 0.000003
200 | 40000 | 3.5714 | 127549 | 0.078798 | 0.0782 | 0.000598 | 0.000000
400 | 160000 | 203.5714 | 4144131 | 0.156952 | 0.1564 | 0.000551 | 0.000000
600 | 360000 | 403.5714 | 162869.9 | 0.233375 | 0.2346 | -0.001225 | 0.000002
wasa | 1375 | 573125 303035.7 0.000007
Aunfy | 196.43
S, x = 0.001147
S, = 2.08360E "
$,*2.45 = 5.35486E

Aunsdunsa Ao y = 0.000391x 1Ae? b+ t S; 0.000391 + 5.35486E ™ a=0
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o . .
msaswaeuanuiuduasweansinasgu Taold Residual analysis 1Ingas

0.003
0.002
0.001
0.000
-0.001
-0.002
-0.003

1,....

I

4
M 1d1nNNINaasg

mnl

9
&
ANNAUNIIFUATI (Regression line; y = 0.000391x-+0)

X Vi ¥; (y i j’:)
0 0.000000 | 0.000000 | 0.000000
25 0.010890 | 0.009775 | 0.001115
50 0.019743 | 0.01955 | 0.000193
100 0.040871 | 0.0391 | 0.001771
200 0.078798 | 0.0782 | 0.000598
400 0.156952 | 0.1564 | 0.000551
600 0.233375 | 0.2346 | -0.001225
Residual plot
@
@ )
i i i f i
100 200 300" 400 S00 6060

9 3 a a o 1a
MINNVHVU (AanINADAAT)

31N 4.3 uanResidual plot YoseIazatyAsgIH Ao laen

110319 1.3 WU Residual (d) TIMsnsznoanwulnd nneanud nswinasgiu

?, =] H o ] a a a 1T a
Hanuithuduasanesusuldlugranududu 25 — 600 Tadniuroans
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MANHIN .

MIMUIUMVATINAIUNIATIDIA (LOD)

HaMIMIMIAMUVATINAIUMINTITA (LOD) vealsmesuulasen
a15011 189 1ndBYan1s M system linearity

LOD M1lagas

y=y,+3S;, 1)

T Yg=a;0
Sy =S,,,5=0.001147
unuaasluaunsn 1 9214

0+(3x0.001147)

<
Il

0.003441
4 [ 1
i y 118 lunuluaumsidunsai laeinnsii system linearity

y = 0.000391x
0.003441
0.000391
8.80  Nannjuasans
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MARUIN .

o o W a d
ﬂ’l’ifnH’Jﬂ!ﬂ"l%ﬂﬂ1ﬂﬂ1ﬂﬂ1iﬂi?%?!ﬂi1$ﬁﬂ%u1ﬂ! (LOQ)

[J o Q/ = d
MsmamIadinalumsasininizidiing (LOQ) vealwAuunuulasen
annsan 18andoyan1sn system linearity

LOQ M ldgns

y=ys+10S, (1)
lagh  y,=a;0
Sy =S,,.3=0.001147
unuaasluaumsn 1 az'ld
y = 0+ (10x0.001147)
= 0.011470

14 T v
nntiuthe y 118 lunuluaunsidunssi 18annsi system linearity

y = 0.000391x
0.011470
0.000391
2934 iadnsuasans
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MANUHIN 2.

MIMUINAINNNE (precision)

MIRMINAIANNNEN (precision) VoIITNATOY
g o P = =y = Y I Ao b4 .
nammseansuaNuisalsziiulasmanlSouieusuaindiuin 1asn Horwitz's

. . & v o 13 @ '
equation AaZHORRAT (Horwitz ratio) $anUFUWUTILH 9 %RSD fuanududulasl

o =2

R Aada daq 9 LY v Ada s A ada 4 o Y] 1 1
ﬂ']ux‘m\‘i’ll'ﬁ?!,ﬂi13ﬂﬂ1‘hllﬁ$¢l’]0&ﬂ\iﬂ’)&ﬂﬂ$ﬂ Lu’fNil'lﬂ'J'ﬁ'JLﬂi']%ﬂLm&’ﬁﬂ‘ﬂm%ﬂ’)@ﬂ%ﬂﬂlﬂ
aNFnane %RSD

N15AIUIN %RSD

%RSD = (M) ................ (1)
X
Horwitz equation
M5 reproducibility :RSD, = Yy R 3P
@ W35 reppeatability :RSD, = 0.66 x 2"°°"*? = 0,66 x 2"
Tae C il Concentration ratio (qﬁﬁﬁﬁiﬂ)
A5197 9.1 LAAIAN expected %RSD, i 1IN Horwitz equation AAUITLT UM
ANV analyte C Expected %RSD,
100% (100g/100g) 1 0.66 x2 x(1"") =13
10% (10g/100g) 0.1 0.66 x2 x(0.1""") = 1.8
1% (1g/100g) 0.01 0.66 x2 x(0.01""°") = 2.6
0.1% (0.1g/100g) 0.001 0.66 x2 x(0.001 %) = 3.7
100 ppm(100mg/kg) 1x10™ = 0.0001 0.66 x2 x(10™) **® =52
10 ppm(10mg/kg) 1x10 = 0.00001 0.66 x2x(10°) *** =74
1ppm(1mg/kg) 1x10° = 0.000001 0.66 x2 x(10°) *** =105
0.1 ppm ®30 100 ppb 1x107 = 0.0000001 | 0.66 x2 x(107) " =149
0.01 ppm #39 10 ppb 1x10° = 0.00000001 | 0.66 x2 x(10") *"** =21.1
0.001 ppm #38 1 ppb 1x10” = 0.000000001 | 0.66 x2 x(10°) ***=29.8
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naINIsEaUSY

v

[ ¥
1#1n9u91 AOAC Uaz Codex A1 EU fimua 1342l dadl

i g { [y
ﬂ'lﬁ'l\iﬁ 2.2 HHANNUNA HORRATﬁEJE]ﬂJ'i‘U

Reference | 71 HORRAT feonsu
AOAC <
Codex, EU <2

1n& HORRAT 150 Horwitz ratio A9 995189152 131981 RSD e laainwanis
1

MAABY (RSD,,) f111A1 RSD NA1UI81910 Horwitz’s equation (RSD.._ ) 191l5ziiiunisoousa

abs expected

4 g
GERPIVERIATE LY

expected

ANUNGNd  F M repeatability; HORRAT = RSD,, / RSD
v

o agd =2 Y Y o 4 d o
'ﬂﬂ'Hm2,’mW'I&"Ui’)\i’)‘ﬁ‘lﬂllﬁﬂ\iﬂ\‘iﬂ'fl’miﬂmﬂUQﬂH‘llﬂ\iNﬂﬂ'ﬁﬂﬂﬁ'ﬂU“lﬂ ﬂ'lUnlﬂﬂ'l’JS‘,ﬂﬂ'l'ﬂuﬂ

A15191 9.3 MIAMIUMANMNINOINITNATOU A3 Tefouiuy Tseniseaunnusydy

200 18z 400 YaANITUADANT

ANuTTuN N1z e Gadnsudoans)
¥t AR anandatiiay
200 daanTUNDANT 400 HiaansuALDIAS
1 190.47 416.78
2 192.96 412.75
3 205.16 41159
4 20070 395.25
5 204.29 402.49
Aunde 198.71 407.77
% RSD 335 1.92
Horwitz equation (RSD,) 4.76 428
AHORRAT target 0.70 | 0.45

Y a a w T A X ~ v
Tmﬁﬂm‘uuimam::ﬂ‘ummvffwfl’u 200 1ag 400 UARNITUNDARNT Lﬁﬂﬂi&’&lluﬂ?ﬂ
i ' 4 [ Y ] I's 1
AWTE WU HORRAT UAWMAY 0.70 uag 0.45 aglumayitiosnin2 auuinsgiu

Taudng
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MANUIN N.

MIAIHIUMANINUNY (accuracy)

MIAIHINAIANUUNY (accuracy) VBIIBNATOY
A1nuuty AemsuaasnnulndvesaunfsussnaniinagsuaInugNADe

My ldnniesasmsnduau (%Recovery)

y o (C,-C,) x 100
IpYRTMINAVAU = e 69)
Cy
4 Y 9 [ 1 doa
e ¢, = anududuvesdredii@uaisazaeunsgu
f = anududuyosizediei idumsazatsunasgiu
¥y 9 o a
c, = ANUTNTUVBIT 15T INS TIUTIAY

The AOAC Manual for the Peer Verified Methods Program (1993) TasmuanuIme

[ s o’ b4 @ A ™) d'
FMTUNITBONTU F00aTMINAVAU (%Recovery) a7 1aium131a9 1.1

H L4 o o 4
M3197 2.1 NUNMTEBUSUTDEAZMINTUAUAINLIATIIU AOAC TinamimAsFIy

ANt analyte feazmaInauan
10-100% 98-102
> 1% (10,000 ppm) 97-103
> 0.1% (1,000 ppm) - 95-105
100 ppm 90-107
10 ppm, 1 ppm, 100 ppb 80-110
10 ppb 60-115
1 ppb 40-120

4 w Y w A < o 11 9o Vv
Lﬂm“ﬂﬂ’]iﬂ@uilﬁﬂﬂﬁzﬂ'ﬁﬂﬁ'Uﬂu‘UfNﬂ’]s‘ﬂ’]iJﬂJ’]ﬂii'IUIﬂlﬂﬂm “lﬂﬂ'lﬁuﬂ\ﬂuﬂ'lu

1 o ¢ 4 ar 4
mmﬂé’ﬁamﬂmmuuammzmﬁmm?ﬁﬂumms ﬁmmmmmgm ﬂ\iﬂ'l'i'l\‘lﬁ 9.2
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d' I'4 o Y @ A =1 4
MINN N2 lﬂﬂ!cﬂﬂ15UE)NT]J5'E]Uﬁzﬂ'liﬂa'lJﬂuﬁ'uJﬂJ'\ﬂ'iiﬂuiﬂlﬂﬂ“lf

ANMVNTUUDY analyte {orazmsnaunn
<1 Mgk 50-120
>1 Ugkg <0.001 mgkg 60-120
>0.01 mg/kg <0.1 mg/kg 70-120
> 0.1 mg/kg <1 mgkg - 70-110
>10 mg/kg 70-110

M5 2.3 HANTAUIUATIANULNUYBIN INATBUVEIAT AT M TRy Tanen

Nszauanududu 200 uaz 400 Taansunoans

foeg ANMANTUYDS ANMUVDHYDI $osazmsnduny
wlaeniin (mg/L) wlsenfins 191y (mg/L) { (% Recovery)
1 - ND -
200 180.47 90.24
400 416.78 104.19
2 - 77.87 -
200 270.83 96.48
400 490.62 103.54
3 7 43.64 -
200 248.80 102.58
400 455.23 102.90
4 : 51.42 -
200 252.12 10035
400 446.67 98.81
5 - 82.46 -
200 286.75 101.91
400 384.96 100.67
Aundy 100.17

s a a a =Y i 1= g
TmﬁamuuTcmamzﬂummvi’fM’fu 200 #a% 400 YOANTUADART Lﬁaﬂszwuma

v 1Y @ A Ay a ' @ ' ' a o
ATUULU WU TRYSNITNAUAUUAURAININY 100.17 aglummmmmgmiﬂmw
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¥.1 mmsﬁnywﬁmmzﬂamn’fu%’ummmm::mﬂﬁmmzaudamsm‘%auﬁmdn

A15197 ¥.1.1 uananisazangvesdletaiawson lumsazatonsa lalasaaosn

ANUVNVY sTaznA(IN)
424 HCl 5 10 15 20 25 30
1 Tdazaw | Wazae | lvazaw | Mazate | luazats | luazae
2 Tdazane | Tazae | Niazane | luazate | lazate | luazars
3 ldazae | Tiazate | ldazans | luazate | lWazae | hiazae
4 Tazare | liagae | lazate | luazats | ldazaw | azawld
< 3
Bniloy
5 liazars | Tuezars | Tuazane | Wazate | lazaiw | azateviua
6 ldazae | azaneld | azae’ld | azaenua | azanevue | azaevue
3 v gy
wndey | Ay
a o ' A - a o
M3 ¥.1.2 uaasnisazangvesdletaiiomsenluasazaie lnaeu laasen lus
Y Y =
AT JTaZnM(TN)
Y24 NaOH 5 10 15 20 25 30
1 Tiazaw | azawld | azowld | azatenua | azerevua | azatonue
[~ S 9
wndes | tfntlow
2 ldazare | liazate | ‘hiazate | lazats | ldazaie | azatevue
3 Tazane | Wazae | llazae | Nazaw | lvazate | lWazatw
4 ldazare | Tazans | Tazae | Nazaw | ldazats | luazae
5 Tdazae | Tuazare | Tdazats | Wazaw | Wazaw | liazaw
6 Tdazate | Tuazatw | Tuazae | ldazaw | lazaw | liazate
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yHaves | sdmiinvea Wmnauuulsen Wnauuulaen
AI0ENa v M819(N5N) fasrany (mg/L) Ansony (mg/kg)
Al 20.04792 42 .87 427.72
A2 20.12913 77.87 773.68
A3 20.07228 43.64 434.87
A4 20.04347 51.42 513.08
- A5 20.02200 58.12 580.59
VU :
A6 10.00200 ND ND
A7 20.15900 68.79 682.44
A8 20.00430 130.56 1305.34
A9 20.00211 87.58 875.75
Al10 20.00500 ND ND
B1 20.00047 ND ND
B2 20.01646 37.45 374.24
B3 20.03037 ND ND
B4 20.02508 41.10 410,53
v BS 20.01160 ND ND
idwdn
B6 20.00810 74.30 742.69
B7 20.00770 60.99 1609.70
B8 20.01270 38.46 384.34
B9 20.03980 43.38 432.96
B10 20.00680 ND ND
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M99 1.2 uaatwansfanTawuy Txenludie619959 (@0)

yiaues | shwinves 5uauunlaen fuauunlaen
1989 " AI9EN9(N3Y) finsrawy (mg/L) fAnsrony (mg/ke)

C1 20.00600 4948 494.32

C2 20.00660 57.71 576.88

C3 20.05900 37.72 376.11

C4 20.06820 70.45 702.11
l&'jﬂﬂﬂj C5 20.01340 106.35 1062.78

Cé 20.00766 36.97 369.57

C7 20.16300 ND ND

C8 20.02080 40.43 .403.84

C9 20.04810 72.31 721.37

C10 20.04470 82.46 822.80

a o d b oy ndd’ (%
¥.3 wamiuﬁﬂ‘ummjmmsaa&mzmnuicuwnﬂnmﬁmmgmummﬁ‘nwmmmu

L4
=

t:; = a [ 2 acd adA o g
ATTINN ¥.3 Nﬁﬂ'ﬁﬂﬁﬂﬂl‘ﬂﬂﬂwaﬂ'ﬁ'Jl,ﬂi'l‘é;"ﬂL'U‘LlI"]ﬂf]‘Vlﬂ']fJ’J‘ﬁMTﬂﬁj']u!.Lﬁx'JF}’lWS‘MN'I‘Uu

R SEviann (ATPS) BUINIFIUUDI AOAC

VUAVDY y :

o ihnifpves | YSanauuulaen | siwminuesdaedis | USinasuulaen

oA Mveha(n¥) finsrany (mg/L) (h5%) finsromy (mg/L)
VUNTU T | 20.04347 516.41 20.03560 513.28
YUNIY 2 20.02200 580.59 20.00330 577.27
duidn 1 20.03980 440.57 20.03140 437.27
Wuwdn2 | 20.00680 ND 20.06080 ND
@ulvgj1 | 20.04810 721.37 20.06330 726.13
@dulngj2 | 20.04470 822.80 20.08510 826.52

g6 ND = Not detected




98

t-Test: Paired Two Sample for Means

Variable 1 Variable 2

Mean 513.4112 513.6227
Variance 83351.28  82478.23
Observations 6 6
Pearson Correlation 0.999932
Hypothesized Mean Difference 0
df 5
tou -0.14057
P(T<=t) one-tail 0.44685
t critiea ONE-tal 2.015048
P(T<=t) two-tail 0.893699
t criea tWO-tail 2.570582

a I'd a ar t 3 a 1 1 a
Nﬁﬂ']i’llﬂi'l%ﬂﬁ'lﬂill'lmmuT“I)’LE‘J‘V]BI‘LIGl'JfJEJ'N'VN‘HiJﬂ 6 AU umtﬂumumu
LY 1 + ‘; E14 [] ar 1 o+ ::T 9/ [ Y ] a '

2 A8 ﬂ'JEJLGlU’JLﬁHiHiIJ 2 AIBUN UASAIUATUTULIAN 2 SIIDYII HAN1TAUATIL

(4

nlSeuiena1n1denituinsgiuees AOAC 49 47.3.03 uazditmsafiadliomsazaieii
ar A o dy ar P o Y1 a ~ o’: add Y @

Ao IgMmAnWaIY Am151eR 9.2 szmiu Idnadsnafinsmmuieassit i lndifseiu
4 ~ a o an aa 1 o d =y 4

Taodion)Souiieunadins1z9a 1035 n19a0a Ao paired t-test WU WATWEVDINIAUATIEN

Tiuandniuedsiiiedngyiszauanudoiuiooas 95, =-0.14,1_. =2.57)
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% o v Y [}
M0 %.4 HANIAIUIUAIS080ZNISAUNT (%Recovery) YDIMINATOUUDIAITIATTIM
Topeuu Tasennszauanududu 200 waz 300 Tadnsunoaas lumleets

é gad o 9 :’ r d' Ly g
m‘lm‘ﬁmi’cmﬂﬂ:1Ermsaxmﬂmﬁm'sgmﬂ'ﬂwmuwu

Yy v Yy v v w A
L ANMUNTHVDS ANUTNTHUD Soeazmsnaunu
f110EN3 ia P
wulBeNIAN (mg/L) | wulseniinsany (mg/L) (% Recovery)
YNNI - 51.75 -
200 252.12 100.35
300 345.72 98.10
YU 2 ¢ 58.12 -
200 253.53 97.70
300 362.82 101.57
B o
[duian 1 - 44.14 -
200 240.60 98.61
300 350.27 102.30
Yy g .
{JuLan 2 z ND -
200 204.39 102.20
300 311.28 103.76
idulvg) 1 s 72.31 -
200 276.36 102.02
300 360.94 96.21
9 1]
tdulng 2 - 82.46 -
200 286.75 102.15
300 384.96 100.83
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M99 1.5 KNSR UIUAS 0EAZNISAUNTY (%Recovery) UBIMSNATDLVBITITINATTIU

TasRouuu Taenisgauanududu 200 uaz 300 Tadnsuneins luaied

4 g yas
#1435 um531mv03 AOAC {9 47.3.03

Y v v v v s A
o, ANUVNTUYD I AIMVNTUYDY SouazmsnduAy
A20814 an 4
wulaenfy (mg/L) | wulseninsany (mg/L) (% Recovery)
YUNIUL - 51.42 -
200 250.02 99.30
300 347.53 98.70
YU 2 - 57.74 -
200 254.01 98.14
300 352.56 98.27
3 o
1WA 1 = 43.80 -
200 242.08 99.14
300 340.93 99.04
kY <1
AN 2 - ND -
200 204.07 102.04
300 309.09 103.03
dulvg 1 - 72.84 -
200 270.83 99.00
300 367.38 98.18
dulvg) 2 - 83.00 -
200 282.11 99.55
300 380.62 99.21
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MANHIN 9.

UsemaAnsznsemssagy (509 Ingstulusims

(F1uu1)
ﬂ?::n'mn?:m'nmmmqal
(R1TUT 281) W.A. 2547

4 o
(PR qut@ﬂﬂuﬂq“'\?

Tmm"‘lLﬂummum?ﬂ‘?nﬂ?ed?zmﬂns:vxmmﬁﬁmmdﬁé’wﬁ"m Ananawns Snqind
tgawhisanng uasingdstuenng Wmnvaniusnonaniuiaqiussfissz@vannlums
ﬁum‘mﬁuﬁnnﬁq%u |

BIFUDNNARINATINILNIAGT 5 WASHINGY B(1)(2)(4)(E)E)(7)(9) WAT (10) UMINTENT
viueihomas w.a.2522 dudhmsyrrigainiuntyaRvdeninfnfunsiainiues
N WIBIARR BNEI7) 28 Usznewfunmas 35 1A 39 1A 48 WRSNMT 50 BRTTTITNUCY
wissrzermuAng netiyafd WinssinWlasedesnnamuunilufuiangunny - fmsiinis
nzEmsNsIssugaenysmaly Fase i '

4a 1 Weanidn

(1) UszniAnsznsamisnmngs athif 21 (W.7.2522) a9 frundnauewis Tuams
mLAuEmIzIasiTAALN T aNRs M 1l mreen unsaRIn AT 13 fumiou
W.A.2522

(2) Uszn1AnsENgaan6170ugY 2tTUT 38 (W.A.2522) (Fas r‘imum*‘:’mqi‘i'l-ﬁﬂgmm
18217 HUDWNIAILANIANNURSIUUAAIINTWYTNATT 1Y A9AUT 13 Mt w.A.2522

(3) Usemdnseniniaisnznigy QUi 55 (1.A.2524) Ges aflaRudanisznanssnsa
AE190URT A1UT 21 (W.A.2522) @43UT 2 HnTIAN W.A.2524

(4) UstmanzznsansnTigy 2L 66 (1.A.2525) (oe wilatRudalsznanssne
AEIT0URY AL 55 (w..2524) aedfl 11 unsiAN W.A.2525

(5) Uszn1AnIsnIaansnsgs AU 84 (W.A.2527) 3aq TaqAmlusmis v
25 SUNAN W.A.2527

(6) UszmMANIININANEITULT At 119 (W.A.2532) Foa TrniRaUuemng (L 2)
AsFui 8 NuAUS W.A.2532

48 2 WingiRetua1ws (Food Additive) iluamispauauanis
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e 3 AngReLue g mner It AngiinundR A e neviaduduznay
AidAyrssems Lisvingiuseiigudmemndebifnm wldeluemaitesslomi
nawmalulagnisdn mausedewns malussndusasmmns MIUTH MAAUSE Wamsnuga
%«ﬁnam'ﬂanﬂwu‘%ammspuu’i‘aﬁnummmmms vﬁ’qﬁ'lﬁumﬂmmsqu'ﬁaﬁmqﬁﬁ'lﬁﬁﬂﬂu'lu
ow17 wiilnmazussythemzuialdmueyiuamaielsteniinanindudion wu fngidu
Mggeaandiau idusiy

arnalunssavita Tﬁ?ouﬁqmsmmsﬁLﬁmﬁmﬁ'w‘%ﬁﬂ%’uﬁmquiqmdn'nu'm'mraq
a g v Tsdiu ladiu anflulamse Saniiu indeuws

fio 4 dnniRedueing fealannmmitarnasyumsdaulaladeutavil fegluil

(1) amdifwualily Codex Advisory Specification for the Identity and Purity
of Food Additives

(2) mudszmadnineuanignssunizamsuazen Tngaaivteusesanenisuns
2IMNT

(3) muﬁ'la”ns*umnmﬁwnﬂumnﬂmxagnsmn’mﬁaﬁnmﬁLmﬂzvfﬂmmuaﬁﬁﬁu
uddsnamisaianns IngguanvFadiindrrssiosdeusunanislssfiuaranlaenitrasdng
Aothuemsriiaiy whaunuasduntaynilsznaunisiure faf)

(3.1) msrzydalsznsunasinunzmaaiizesingietuamsiitassii
putasastlneiseasidon fel
(3.1.1) ndnealinzanuuiqniansdngidstuamisildlunimagsy
pnuduie Werlsziiuauilaensiy (identity and Purity)
(3.1.2) Ufunfifiatuussidaasingderuemaniy 1 luemrs
(Reactions and Fate of Food Additives in Food)
(3:1.3) derimunpnAnvUsEWIzIBTANRBLIuB T (Specifications)
(3.2) nezuaumMImassLIREMnlsEiiuARenit TneusasmoasBundail
3.21) ?:uﬁ'z%ﬁ'ﬂlummmamuaznwﬁnmiﬂagafémn'\ﬂﬁm’m Fapintui]
(n} uamznuFi'ﬂuﬁﬁﬁm‘ﬁmmmmhemn (Functional Manifestations)
(%) msri'a’lﬁ'tﬁﬂmﬂﬂ&’uuuﬂmgﬂhﬁnvmz (Morphological
Manifestations)
(n) Marangid (Neoplasms)
@ Al uREA s LR LNUTUS S N1IWMUINITTANT N
(Reproduction and Developmental Toxicity)

&) uansAnwUandRMAaes (/n Vitro Studies)
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(3.22) maideysfunisAnuladluiamauasindraaumanizes
SngAstue iy 4 inilumstszfiuaninleani (The Use of Metabolic and Pharmacokinetic
Studies in Safety Assessment) Tagnsnatialuszisiu i sieluil

() TimvesdadminnlilunsAnemasesiilansifouissiy
nyuefldvidalsi wnanReala (identifying Relevant Animal Species)

(1) na‘lnmnﬁmﬁmmfi’mqﬁﬂﬂummﬁ;ﬂ?:tﬁu (Determining the
Mechanisms of Toxicity)

(m) mﬂﬂﬁ'uuuﬂawaﬁmqﬁ'ﬂﬂumms&u 17 lusrane (Metabolism
into Normal Body Constituents)

() uannwwmqﬁuw?u"’waq’lumqLﬁumwwoiaf‘z’mqﬁaﬂua'\msﬁu'1
uasHsnTMLTRYIng et il 1 ApqRurittiaglumaiuawns (Effects of the Gut Microfiora
on the Chemical and Effects of the Chemical on the Gut Microflora)

(3.2.3) aniwataseny Maslnmuing LATAMERENMEBINGNFtataA
Anrmaansiansuananis@Ani tasdnunuzasamIesanuuINIsANEIMAGEY (nfluence of Age,
Nutritional Status, and Health Status in the Design and Interpretation of Studies)

(3.24) fayantsAnunuuysdiinanlilunndsafiuannlesariy
Faigtuil

(n) N1sANEINWIZLNAINYA (Epidemiological Studies)

(1) emshifesrariinatuannisfutlsemus e ingEeTu
g 1 Wudavlsznausti (Food Intolerance)

(3.2.5) mamupdTirenudmiagdunsiudifalaonsiizn
adu (Acceptable Daily Intake; ADI) Tmﬂndwﬁﬁaqaﬁﬁwﬂﬂum7ﬁ’mumrh Favteluli

(n) %iwmnmmqqqmmﬁuﬁﬁm'{nmmuﬁo'\ﬂé’ammﬁumwﬁmﬂnﬁ
(No-observed-effect level: NOEL) ﬁ'ﬁl’

@) nslasdlsznaumtunlaansie (Safety factor) TunisAtuatu

(r) MR sutAniivivuanljizsniseuauasasime
(Toxicological versus physiological responses)

(@) MenBeudaummsendudvunysunsfududalaens
funlszmusiedts (ADI) Hinmeiiy uuﬁﬁm"iuuwﬁa:mama‘lﬁ?uﬁuﬁﬂ")'mqﬁaﬂummsﬁfu 7 434

dn 5 "J’mqLf‘éaﬂua'lm?ﬁm:?:%m?mmq"’mﬂ:ﬁt‘i’]u'lﬂm'm-‘i';ﬁwuﬂ'lf'z‘l.u Codex Advisory
Specification for the Identity and Purity of Food Additives nein s dRE N IMIRILAT T RLANGNN
Waindaiwuadingn sisufhAinsnsaatiamedninyseniAdnIndIMATLIZATINNNIAMITUALEY

TA8 A NIUTDLIDIATLENTINANTEIMNS
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4

tia 6 neldingidatuats Fadldauaiiadngidatueints 13raeenns usy
UBannugegaR FIE mudautsladevlovils fsels

6.1 mumquuv?q‘lﬂﬁmfumr'l'ﬁffmqLﬁaﬂummwmtmﬁnm' (Codex General
Standard for Food Additives) atfusdgn

6.2 minlszmadninsauamznssunisamisuazen lasasuivtauyes
AMENITUNITEUNS

6.3 mrlitngidetuamisuenmilesinds 6.1 uaz 6.2 AacldFuanmiiuseuan
dninnuAnEnsaINIseINIIALEN

fa 7 mAlFFgReiuemsituandrstuaniifvualilue 6 uadldfuasmndurey
ndninnuanznszinsesszsUiouuRLss A oAy ‘lﬁ’cjﬁ'lﬁé’umﬂmﬁwn'auﬁendw
waauilofudsamsliing@atuamns Wil aalsemeeiiud mebwild duwsisuilssnadl
e

o 8 fudmiFatiindaingeUuamsidiedming piavlfiiFnanlsznianszngag
asrnugIdrfanias Sansndn wiseilarisdlunedn uazmnfumeneans

189 msldnrmuzursyingideduamas WidjuiRanudseniAnssnsnaisuge
Ardanidas MUz )

98 10 mzuassasndmqRaiuawns WilfiFianudrzniansznsesisisugrdwioy
#9280

T8 11 Uszmaniiud] 'lxi't'ﬁ'ﬁqﬁuﬁufmqusi\:nﬁum (flavoring agents) Aalsznin
NIENINAIFTITIGIIARY o9 'fmquvhna'um

in 12 'lua?'\ﬁ'mn'n%uwmﬂﬂuv'nﬁmqm? 2aNAMNT WdBlaTANTLILaNnT 34ldean
PuduabifmdaudaiudssmaiiWadWsallld nedidmideudarulremaitild 86 dumi
s uAse matidiTedy

fi9 13 Usznmai] Wldwudaussudnandulssnnatusiraangunedusiuly

UsennA i dun 18 Aaan w.A. 2547
(A9T%) gnafond ingsviug

(UREAITAL ngTRUL)
FPUUATIINIINIENINEEITUAT

o - - hll [ - o J LA
(ﬂmﬂnﬂ'nn’-m'wmmﬂ athnkszmana T 1da 121 naufis 97 4. 893ui 6 AUt n.A.2547)

FusaeauIgnsing
fetond ol
(WnaRsimi marAar)
UM MNTUATEN 69,
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BENZOATES
Benzoic acid INS: 210 Sadium benzoate INS: 211
Potassium benzoate INS: 212 Calcium benzoate INS: 213
Function: preservative
FoodCsiNo ~ FoodCategory T~ T T~ Maxlevel Notes  YearAdopted
017 Dairy-based desserts (e.g., pudding, fruit or flavoured 300 mg/kg 13 2001
yoghurt)
0222 Fat spreads, dairy fat spreads and blended spreads 1000 mg/kg 13 2001
023 Fat emulsions mainly of type oil-in-water, including mixed 1000 mg/kg 13 2001
and/or flavoured products based on fat emulsions
024 Fat-based desserts excluding dairy-based dessert products 1000 mg/kg 13 2001
of food category 01.7
04122 Dried fruit 80D mg/kg 13 2003
04123 Fruit in vinegar, oil, or brine 1000 mg/kg 13 2001
04125 Jams, jellies, marmelades 1000 mg/kg 13 2001
04.1.26 Fruit-based spreads (e.g., chutney) excluding praducts of 1000 mg/kg 13 2001
food calegory 04.1.2.5
04127 Candied fruit 1000 mg/kg 13 2001
041.28 Fruit preparations, including pulp, purees, fruit toppings and 1000 mg/kg 13 2001
coconut milk
04129 Fruit-based desserts, including fruit-flavoured water-bssed 1000 mg/kg 13 2001
desserts
04.1.210 Fermented fruit products 1000 mg/kg 13 2001
04.1.2.1 Fruit fillings for pastries 1000 mg/kg 13 2001
041.2.12 Cooked fruit 1000 mg/kg 13 2001
04222 Dried vegetables (including mushrooms and fungi, rools 1000 mg/kg 13 2003
and tubers, pulses and legumes, and aloe vera), seaweeds,
and nuls and seeds
04.223 Vegetables (including mushraoms and fungi, rcols and 2000 mg/kg 13 2001
tubers, pulses and legumes, and aloe vera), and seaweeds
in vinegar, oil, brine, or soybean sauce
04225 Vegetable (including mushreoms and fungi, roots and 1000 mg/kg 13 2001
tubers, pulses and legumes, and aloe vera), seaweed, and
nut and seed purees and spreads (e.g., peanut butter)
04226 Vegetable (induding mushrooms and fungi, roots and 3000 mg/kg 13 2001
tubers, pulses and legumes, and aloe vera), seaweed, and
nut and seed pulps and preparations (e.g., vegetable
desserts and sauces, candied vegelables) other than food
category 04.2.2.5
04.227 Femmented vegetable (including mushrooms and fungi, 1000 mg/kg 13 2001
roals and tubers, pulses and legumes, and aloe vera) and
seaweed products, exduding fermented soybean products
of food categories 06.8.6, 06.8.7, 12.9.1, 12.9.2.1 and
12923
04228 Cooked or fried vegelables {(including mushrcoms and 1000 mg/kg 13 2001
fungi, roots and tubers, pulses and legumes, and alae vera),
and seaweeds
0513 Cocoa-based spreads, including fillings 1500 mg/kg 13 2003
05.1.5 Imitation chocolate, chocolate substitute products 1500 mg/kg 13 2003
05.2 Confectionery including hard and soft candy, nougats, etc. 1500 mg/kg 13 2003

other than food categories 05.1, 05.3 and 05.4
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Function:

preservative
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06.4.3
06.5

070
08.2.1.2

08.3.1.2

09242
08.25

09.3

10.2.1
104
114

1222
123
124
125
126
12.7

133

134

135

13.6
14.1.21
14.1.23

14.1.31
14.1.33

14134
1414

1415

1422
1424
14.25

Chewing gum

Decoralions (e.g., for fine bakery wares), toppings (non-
fruit) and sweet sauces

Pre-cooked pastas and noodles and like products
Cereal and starch based desserts {e.g., fice pudding,
tapioca pudding)

Bakery wares

Cured (including salted) and dried non-heat treated

processed meat, poultry, and game products in whole
pieces or cuts

Cured (including salted) and dried non-heat treated
processed comminuted meat, poultry, and game products

Cooked mollusks, crustaceans, and echinodemms

Smoked, dried, fermented, andfor salted fish and fish
products, including mollusks, crustaceans, and echinoderms

Semi-preserved fish and fish products, including mollusks,
crustaceans, and echinodemms

Liquid egg products

Egg-based desserts (e.g., custard)

Other sugars and syrups {e.g., xylose, maple syrup, sugar
toppings}

Table-top sweeteners, including those containing high-
intensity sweeteners

Seasonings and condiments
Vinegars

Mustards

Soups and broths

Sauces and like producls

Salads {e.g., macaroni salad, polato salad) and sandwich
spreads excluding cocoa- and nut-based spreads of food
categories 04.2.2 5 and 05.1.3

Dietetic foods intended for special medical purposes
{excluding products of food category 13.1)

Dieletic farmulae for slimming purposes and weight
reduction

Dietetic foads {(e.g., supplementary foods for dietary use)
excluding products of food categories 13.1 - 13.4 and 13.6

Food supplements
Fruit juice
Concentrates for fruit juice

Fruit nectar

Concentrates for fruit nectar

Concentrafes for vegetable nectar

Water-based flavoured drinks, including “sport,” "energy,” or
"electrolyte” drinks and particulated drinks

Coffee, coffee substitutes, tea, herbal infusions, and other
hot cereal and grain beverages, excluding cocoa

Cider and perry
Wines (other than grape)
Mead

1500 mg/kg
1500 mg/kg

1000 mg/kg
1000 mg/kg

1000 mg/kg
1000 mg/kg

1000 mg/kg

2000 mg/kg
200 mg/kg

2000 mglkg

5000 mg/kg
1000 mg/kg
1000 mg/kg

2000 mg/kg

1000 mg/kg
1000 mg/kg
1000 mg/kg

500 mg/kg
1000 mg/kg
1500 mg/kg

1500 mg/kg
1500 mg/kg
2000 mg/kg

2000 mg/kg
1000 mg/kg
1000 mg/kg

1000 mg/kg
1000 mg/kg

600 mg/kg
600 mgrkg

1000 mg/kg

1000 mg/kg
1000 mg’kg
1000 mg/kg

13
13

13
3813

3&13

13&82
138121

13&120

13
13
13

13

13
13
13
13
13
13

13
13
13

13
13,91 & 122

13, 91,122
& 127

13,91 & 122

13, 91,122
& 127

13

13,123 &
301

13
13&124
13
13

2004
2003

-2004
2005

2005

2003
2004

2003

2003
2003
2003

2003

2003
2003
2003
2001
2003
2003

2003

2003

2003

2003
2004
2004

2004
2004

2004
2004

2004

2004
2003
2004



BENZOATES

Function; preservative
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1427 Aromatized alcoholic beverages (e.g., beer, wine and
spirituous cooler-type beverages, low alcoholic refreshers)

15.1 Snacks - potato, cereal, flour or starch based (from rools
and tubers, pulses and legumes)

16.0 Composite foods - foods that could not ba placed in

categorias 01 - 15

1000 mg/kg

1000 mg/kg

1000 mg/kg
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Praditweangkum W., Mitkosum S., “Aqueous Two-Phase Extraction And
Spectrophotometric Determination Of Benzoate In Fermented Rice Noodle
(Knomjeen)” Pure And Applied Chemistry International Conference 2010,

2010. pp.15-18.



two-phase system. The partition of the solute in such
an aqueous two-phase system depends both on the
characteristics of the formed system (nature and
concentration of the inorganic salt, molecular mass and
concentration of the polymer) and the hydration
properties of the solute (the solute extraction increase
with decreasing of the solute hydration) [17]. The
effect of polymer molecular mass on extraction
efficiency (%E) was examined with the aqueous two-
phase conditions of 5.0 mL of benzoate solution (200
and 400 mg/L sodium benzoate), 5.0 mL of
50%(w/v)PEG and 5.0 mL of 50% (w/v)(NH,4),SO,.
As shown in Figure 2, PEG1000 gave higher

extraction efficiency of benzoate than that of
PEG4000.
120 -
100
8
BPEGI000
OPEG40%0

60

Extraction efficlency (%)

Figure 2. Effect of the PEG molecular mass on
extraction efficiency (n=3), extraction conditions: 5.0
mL of sodium benzoate 200 and 400 mg/L, 5.0 mL of
50%(w/v)PEG solution and - 50%(w/v)(NH,),SO4
solution.

The effect of polymer molecular mass on
extraction efficiency is usually attributed to increasing
hydrophobic chains on PEG molecular mass increase.
Due to the effect, the general tendency expected would
be and increase of extraction efficiency as the PEG
molecular mass increase. However, benzoate had
hydrophilic head and may be form dimer molecule but
no longer hydrocarbon chain. This short hydrophobic
chain of benzoate should interact with lower PEG
molecular mass (PEG1000) than that of higher PEG
molecular mass (PEG4000). Another tendency should
be bear in mind that increase of PEG molecular mass
will strengthen the viscosity of system and result in
bad reproducibility. Therefore, PEG1000 was chosen
as the phase separation polymer in following study.

Extraction of benzoate: Benzoate was extracted
into the upper phase of an aqueous two-phase system.
Absorbance of the upper PEG-rich phase was scanned
from 200 to 400 nm. Absorption spectra of benzoate
standrad solution was shown in Figure 3(A). The
corrected absorbance, Abs,sos-[(Absaes stAbSy755)/2],
was calculated using baseline technique. The
calibration graph was a plot of corrected absorbance
vs. benzoate concentration, as shown in Figure 4.

17

03 9

Figure 3. Absorption spectra of extracted benzoate in
PEG-rich phase. (A) benzoate standard solution. a: 50,
b: 100, c: 200, d: 600 and e: 1000 mg/L.

(B) fermented rice noodle sample. a: sample, b: spiked
sample 100mg/L and c: spiked sample 200 mg/L.
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Figure 4. Calibration graph of benzoate.

Dissolving of sample: Chopped sample of
fermented rice noodle was soaked in various
concentrations of HCI and NaOH solutions in order to
test the dissolving of sample. The samples were
dissolved to suspendible powder form in 5.0 M and 6.0
M HCI, but cannot dissolve in 1.0 M to 4.0 M HCI.
This suspended sample should be filtered before the
extraction process was done. The slurry samples can
be done in 1.0 M and 2.0 M NaOH, but cannot
dissolve in concentration of NaOH higher than 3.0 M.
As this result, 1.0 M NaOH was selected to hydrolyze
fermented rice noodle sample. The extraction of this
slurry sample can be processed without the filtration
step.

PACCON2010 (Pure and Applied Chemistry International Conference)





