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ABSTRACT

A method for quantification of ethylenediaminetetraacetic acid (EDTA) in
commercially available non-alcoholic drinks was developed and validated. The
chromatographic separation was performed on an RP C18 column, and the mobile phase
consisted in a mixture of 0.01M ammonium phosphate monobasic: acetonitrile: 40%
tetrabutylammonium hydroxide (90:10:0.2) pH 3.075+0.5%, a UV detector operated at
257 nm. The validation of the method to determine EDTA in non-alcoholic drinks, with a
detection limit of 0.24 ppm, quantification limit of 1.67 ppm, precision (relative standard
deviation {(%RSD)) 4.3, 3.3, 5.1 of spiked EDTA concentration at 1,10, 20 ppm,
accuracy (as percentage of recovery) 104.6%, 93.8%, 98.9% of spiked EDTA
concentration at 1,10, 20 ppm, and a linearity range response between 1 and 20 ppm. As

an application of the proposed method, the level of EDTA in 9 samples were determined.
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(High Performance Liquid Chromatography, HPLC)
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A1 AUATIE ﬁﬁﬂ/ T8 (Quantitative analysis)

M&39910 HPLC tonanseeniduiin (peak) mMa q ansedatsinuvesmsluiaazfin 18
Tay

1. 3AAIGIVDIAN (Peak height) vuRUANGIvBIRNYEINIINATTIUTINI WU

w 4 da a o A d o a da 9
2. SANUNAN (peak area) UAURUAVOINTINRIFIMANS W SR 1y

aw dd W
2.7 NUIVNNBIVB
ARM.1983 Yamaguchi uazame [1] 1dvimInsdotaaisUsenouFadoussning iron(ll) Ay
Ethylenediaminetetraacetic acid (EDTA) {0¢ Nitrilotriacetic acid (NTA) ABISUONATH 20019
a '3 g s a a = v JdAqy o 9
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a o pr = o o 1
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o ' o o
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v
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. . . e w 1 ) o [~ i 9/
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AU microtiter plate molunar 1020 u1f unlidesrdunann diethylenetriamine tetraacetic acid
1 1
Tz Insed 18 luanz@eanuil
AR.2002 Pistos azame [3] 1AM N15ANY1 LagWau1iTa5193A Ethylenediaminetetraacetic
b ]
acid (EDTA) 42umsiiid10619nafiafiy ethylacetate uazszmosuiilu organic 1Hudaudnirly
¥
99919978 0.025%(w/v) copper nitrate Aoz ldensazarnFedoulugUves EDTA-copper 104U
o = o a a a o .. R [ o A
i lUins1ev Tnemaiindnda asu Innsdenssous g (HPLC) TugUuunved injection noauun
1460 C-8 Hypersil Menndeuilyd Acetonitrile 11A20.015 M tetrabutylammenium hydroxide Tu
Sa31a7u 10:90 (vv) USum pH W Taunifu 7.0 sas1nms Imaveurdaundouimiiny 1.5 daaday/

= a @ o o [ 4 ° = o W a [ @ o
IR Hazens293ae 7 300 wiluwas w13e0819RTINTIRIITRU NI duUsEAnTandunus

a

= o @ d9

fAUINN1 09995 ANTIDALLINATIUTURNELBEAI 2.5% Hazdatifalumsaiseiafinude 1.97

pug/ml
A8.2002 Zhiwei wazamy [4] 18Mnsdny1 nagwauIineia

¥
Ethylenediaminetetraacetic acid (EDTA) 1W11Au1aeinAsin capillary electrophoretic-large volume

L4

. = ¥ d‘ . s { =§
stacking JUNN1FAD electroosmotic flow (EOF) uazaansaviagif 258 wrlumns e9z1¥ EDTA

L)

AAe TS aeuiy iron(ll) wuwan ldvosfinaovauosnonnududulegnnuiudunsese

107804
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1 ' o = ﬁ" U o [ Ld
114 5.0 to 600.0 g/L 1A 0.7 to 30.0 mg/L AdulszAnTandunusae 0.9988 wag 0.9990 AN 1AL
uaziaifnlumsnsiainfe 0.2 gL A90n151AN preconcentration AN 10 M1vasnududu Taveoy
4 . . . 1w £ Qdd"d o '4 o .
VUNUFIUUDY  signal-to-noise ratio MU 3 ¥9IBUIUNITUATIZN Iasmatia capillary
. = n’; = 1 o = = Y % =
electrophoretic MTUUVVABALLAT U USRI 2K Ineimatin LVSEP Yas1ialumisnsininasi
a . Py o 1 & = o 4 1
AR preconcentration 1M1 1000 1woanNudutu deezlinu T lumsunszduinniuing
AF.2003 M.C. Fidler. uazamie [5] 1@vnsasiedannuaiosvoessuunadves
Y M ad t P o
a15ilsenouidiedon NaFeEDTA lureadunfsuazwoaaiinuogmeldaniizhiminzay wadh
1& NaFeEDTA vz lsiv101ust NareEDTA vzmwly 35% iflothuey luvanfilauaz Tauuaalaonse
w ¢ [y d i o o = = o
awlu 2-6 Flaniuarinsosetestuldlaouogluviadriunievianilalunia uaging
a o d.v onoa o = @ d¢a
3n319¥ NaFeEDTA figaumaiindnda lnsun Innsaussousge (HPLC) noduuildho ODS RP-
o o 4 o . .
18 Whumes Iuauan andoudsznounls 10% Acetonitrile ,0.01M ammoniumdihydrogen
phosphate buffer 1la¥ 40% tetrabutylammeonium hydroxide pH 2.42 U514 Tan 85% ortho-phosphoric
acidunz 1% Diode array detector ANWE1INTY 257 nm.
. 9 o v a o Al - 9/ o«
AFL.2006 Carolina E. uazame [6] 149101333930 T3n31e4 EDTA Tuniosdn3ueaneeeod
] ] 3
fnesunalludesnmaldgaiauduniuas 1das wasuanulslduedds  Tumsuendiomnin
TasinInnsiw ﬂl%ﬂ’é)ﬁli.l‘lj RP C18 lav 0.01 M ammonium phosphate monobasic: acetonitrile:
tetrabutylammonium hydroxide 40% (90:10:0.2) pH 2.42 Wumlapdouh uazld UV detector 1917170
& [T naay a s ¥ =1 = e 1 o =
1908 257 nm. a1 1Rvea35HansnTins ey EDTA TRetiidszanininuazuuud Taud
| A o w as a2 g o = ] P 3 '
A iAluNsn52930 0.6 mg/L VndriavestTurmes 2.0 mgL AmNuALIRSD) Hu 4.4 M
anuuiuGlefiFudnisnduau) 92.5% uazldnswhiiluidunsseglugig 1-20 mgL 9110353
[ 1 gl I'd Y 1 = [ 1 Ha gy ¥t & A 9/ s
Fenarams0l¥imsizy EDTA lude01e 18 wila daodeild laun insesan lfueansgeannay

4 A o n’/’ -:ly = & A A
asvemanas i waunsuos Netlswdunsosauieg lugdng
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MTARUNISIY

3.1 mandinazgunsaiililumnaaes

3.1.1 1910l

1

. Disodium-calcium salt of EDTA (Na,CaEDTA 374.28g/mol) HPLC grade ( > 97% ) 910

USHN Fluka

2
3
4
5
6
7

8.
9.

. Ferric chloride (FeCl,.6H,0) Analytical grade ( = 999, ) INVUTEN Fluka
. Ammonium phosphate monobasic (NH,H,PO,) HPLC grade ( > 992, ) 91AUI YN Fluka
. Acetonitrile (CH,CN) 99% HPLC grade 910UTYN Fisher Scientific
. Tetrabutylammonium hydroxide 40% ([CH,(CH,),], NOH) HPLC grade 910 1YTY 7N Fluka
. ﬁymnﬁmﬂ'laaau 2INIA3 DS Milli-Q
. frethanSesdnliueaneeed
7.1 §7901991 carbonate 14uA Coke Pepsi twist Mirinda strawberry
7.2 §19019% non-carbonate 18 Tipco cool fit (Grape Mix) Splash Kool Aid Tropicana

twister Green spot Unif purple carrot with mixed fruit juice

7.3 Sample blank #1143 EDTA

1.2 in50sien s luminnans

4 - :
05031330 TNNS WUV AN I0UL g (HPLC) 31 Waters 486

. DAY HIQ Sil C,, 4419 4.6 x 150 mm LTSN KYA TECH Corporation

. UV detector ';.'u Waters 486 U5HN Waters

A v d R . ] o -
nTeenunman Wi (Magnetic stirrer) JUTYPM21/1 A21159501 0-1,200501/47%
A o sy [
INTOUUARH A
RS oviadioY (pH meter) Metromh ‘é:'LI 713 pH meter

4' Qs =%
50980057 Jariin

Tulnstle

t ] ¥
NSO NUU DA @uAnATion 4 RN (analysis balance) Precisa 205A

10. 1N T8N DAUVGYYINIANS BUVIANS DAUVFYYINIAVHIA 1000 mL

19
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3.2 3Emsnaas

3.2.1 maaseuranasui

Mmﬂﬁ"auﬁﬂssﬂauﬁ’wﬁ'suwﬁwm 0.01 Tua13 ammonium phosphate monobasic:
acetonitrile : tetrabutylammonium hydroxide 40% Tugasiau 90:10:0.2 TavdSuas

M vumanAeu Iusns @ ud s Ausasdn 900 : 100: 2 TavySuins

1. fmamsouansazaiw 0.1 Tuat$ ammonium phosphate monobasic fiE)uIﬂU‘f;Jﬂ
ammonium phosphate monobasic 11,5030 N33 azaredaninlsmeinloseunazylsuasuiasiiy 1000
unadas

2. w3una1sazatn 0.01 Tua ammonium phosphate monobasic Tagthansazatufisoy
Tudla 111 100 fTadans Hevredastisimnloosy sufiSuas 1000 fadsas

3. 11159210 0.01 Tua1s ammonium phosphate monobasic ‘ﬁm?tm"lﬁ“lu% 2 141900
10085 HAUAY acetonitrile 100 JnAAAS %'Iﬂ‘lfulﬁilﬁﬁ 92010 tetrabutylammonium hydroxide 40% 2

fiadans udnhuwayliidriu newd 1u14Mnsesdunszaunies Nylon uazsims laemedae

n5099an51 Twtin wIK 15 UId

o P a detad ey A A gy ¢
3.2.2 Anmannzimmnzanlumdinacroanelunsesanlsusansgea

Y =
punaUn HPLC
: o A d
3.2.2.1 nAgeuYIA pH Nvisnzanvsurmnaoun
a1 A a o . . .
wisumadoun 0.01 1ua13 ammonium phosphate monobasic: acetonitrile :
[ [} = © [ -]

tetrabutylammonium hydroxide 40% 1HORI @1 90:10:0.2 Tasd3uas uazyiimsyUsv pH it 6.0
5.0 4.0 uaz 3.0 MUAAY MMsTrseHamslsznoudideudaiie a1ududy 10 ppm Taolddan

Y i o aa ] = = d 1w ) [N {
mslvavounendoun 1.0 Haddaidewni 1dlsuestadmazyiminu 20 lulasaas @s1m3an

ANUOIAAY 257 U1 TUINAS

w A A
3.2.2.2 ﬂﬂﬁ‘l]ﬂ‘ﬂﬂ'ﬁllﬂn‘ll\'ﬂﬂﬁ!ﬂﬂﬂu‘n
WU ERRBUN 0.01 M ammonium phosphate monobasic: acetonitrile :
. . o | = P Y | ' 9y
tetrabutylammonium hydroxide 40% luon31d7u 90:10:0.2 Tadlsuiash 1Ay pH strumuzeundo
¥ [ y = < L3 ) aa
VINYD 3.2.2.1 3J1WﬂﬁEJUfJWI'57ﬂ7'§qﬁﬁmﬂﬂlﬂﬁ!ﬂﬁﬂu‘ﬂﬂlﬁﬂ'ﬁﬁ” IﬂU'JLﬂﬁ']zﬁﬁ'T'i‘iJﬁzﬂﬂU!‘l)’ﬁ‘l’f’fJuﬂﬂ
1 Y 9 o a a aa ) P=1 Y (@ a A ¢ 1w
ite ANUTNTU 10 ppm NAFDUSATNS 1MaT 0.8-1.2 Taddasaeurd 19Suasdadinszviminy

20 lulpsaas asaadananuenau 257 wrlumens
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3.23 mamanmasgrumsdseneudsdeudanie
1. MSIHSOUAITALAY stock standard 154 10000 ppm fiouTavHs Na,CaEDTA
10,0000 n{uazaedani s wainlesowiazdutTinasidiu 1000 faddas daninlsennlesey
2. W3 UNAITAZAY working standard YU 1 5 10 20 1A% 40 ppm
2.1 T stock standard 1udie 111 0.01 0.05 0.1 0.2 uaz 0.4 Hadans Taeld lulnsl
Wanenldvaaiadsuias 100 Tadans 311U 5 ¥9A
2.2 USudSumsdruasazany acetonitrile : water IWERIIAIU 1: 1 3UTAIIY
Wudugadio 1 5 10 20 uaz 40 ppm
3. Thtle 1 TaRdnT ¥99m1782818 working standard in3ow ldkausy 1 Tadaas 104 50
ppm @1582870 Ferric chloride (FeCl,.6H,0) #1111 1170 vial
3.1 195303 50 ppm @1302018 Ferric chloride (FeCl,.6H,0) Tﬂﬂ‘fvﬁm 0.0050 N5
1.2 pzmedavinhaeanleoou YsulSiasdiy 100 fadans
4. 11111309420 Nylon syringe Y11 0.45 um wazyins ldenadaunsos
Sans TwinUszue 15 i doudadundes HPLC Sdszduas 6 asaazadhansias g lag

o [1d 1 3 9 m’ d'd.
ﬂWﬂTSWﬁﬂﬂﬂﬂﬂi:“ﬁ ANANUVUVUUATWUHNNA

=y [¥) ] 4‘1 ﬂ'
3.2.4 MSINSENAIVENNATAIAN
9/ A A [ e ar 3 A = ¢ r t: oA A
13 eanu12upansgoaniuisfiuaiuioisaiafionIng ey AlouNlIiinT oAy
12eansgeannaunsvauanaz i lnaun1susue
= o ' A A dyy ¢
1. Msmsoualsiunsosnui 13uoanagoan
s t P ] o o
1.1 segren idmsiwamuisothu 141 dme
w ' e o 1 ' 4 ] a
1.2 fraganitmsuoma 11 lde1malaonisniudlomseeniuusiman Wi
=~
wWuraat 30 wd
2 famsasalauld acetonitrite 3 iadans afafiod1uATeRN 3 adans lalunasa
7NAAD3
a 3/ di o St =1 =l =
3. 11 1S ousuaANIANAILS 2 2000 SOU/HIN WIU 15 U
4.4 1 f048A3 ¥9IA1502A 10 supematant(@sazawhogamuu) lwaudy 1 Taddns
494 50 ppm ©¥13502 010 Ferric chloride (FeCl,.6H,0)
5. 1111150 9K Nylon syringe YR 0.45 pm tag laemadunipedans1 lyiln fou

fauns 09 HPLC

¥ ¥ 1y ¥ L4
o

6. IINISIASULEIDA 2 AT LUARTATI AAGT 2 AT
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3.2.5 mIasreaeun Ny lnvedis
3.2.5.1 msnageunnuihudunss (Linearity) vasnsiwinasgiu
1. 3 oumsaza1eNIns §IuaNeWudu 1 5 10 15 uag 20 ppm
1.1 Tilmansagaiy stock standard 09U 10000 ppm 11 0.01 0.05 0.1 0.15 uaz
0.2 iafons Tavld lulastlauonldviaiadiuins 100 Hadaas $1uu 5 v7e
1.2 YSuUSunasAwansazait acetonitrile : water 1UBRIIAIU 1: 1 9UINIIN
iWndugaiie iWudu 1510 15 uaz 20 ppm
2. 111 1 §a8AnT ¥99M1582870 working standard TunSow JANaAY | Taddns ¥04 50
ppm §130&0W Ferric chloride (FeCl,.6H,0) W laluvae vial
3. 1111/n583%26 Nylon syringe 0.45 um uaztirlylde1maduns osdans Taiinlse
2% 15 117 RoudaduATes HPLC Sadisedung 7 a5e
4, mﬂmsm‘%‘uumsa:awﬁym"lﬂﬁ‘i'uﬂsMmmgm‘iﬂuﬁmnwﬁamﬂﬂﬂ

! y 9 dy e
TEN IR NUVUVULRASHWUNND

3252 mammanuios (Precision) HBZAIN UMY (Accuracy)

1. thdniuns osu12ueanesod 2 iaddns WAL acetonitrile 2 TadanT uazth
msavarmasgudafie Tude 3.2.5.1 1113 spike fnandudiu 1 10 uag 20 ppm $19m 2
Naaans asluAI0t19

2. 411 findaas vesasazawimion IHaus 1 Jadans ¥83 50 ppm MsAzA
Ferric chloride (FeCl,.6H,0) 1 laluaa vial

3. 1111n30980 Nylon syringe 0.45 um uazthlu/ldernad s ossans T
Satszue 15 Ui RoudaunTes HPLC Aad szduaz 10 ade

1 )
4. 1IPMswssuasazaten lUmanuies azauLy

3.2.5.3 MIMIMININAVEINIIASIO TN uazdadinavelSinams
= S @ [ P fest Y= 9 9
1 ifumnsazaeuIni g 1udafieaslu sample blank (f288197 hiadae) il NudusY
12345un2 6ppm
2. 111 Uadfns vesmsazalenes vy lanauiy 1 Sadans 499 50 ppm A15azaIY
Ferric chloride (FeCl,.6H,0) #x1laluv3a vial
= L4 (Y oy
3. U312 Y spiked sample blank 2AVAL 3 M

4. Suna iR doia Do AUUINATTINYBLAR sTAUANId LAY
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4. wheansmszn s undouazdndsaunasguvesnnududuiiTinsed e Id
mumAveguuuny X uazdmidsutnasg meguuunu Y widulseAndduiug @) szuinsunde
wazdnufivaumnnsgu

5. driianuduiusituduassminiduns daunu Y adadie S, (s, ferudouuy
wasguvesn N udugud)

6. MuImmmMIaiiiavensasnia aingas

| AUASINAVDINIIATINIA = 38,

7. mymiadifavenliinumniuidiE Teszdisudniuiunsmaiasiiaves

A15A393A LA 9 ER AL 10 67 AurumIasitavesSuums Idnngas

VadrfiavesSumens = 10,

3.2.5.4 M3SNATBUANNIUWIZDIZD4 (Specificity)
= o Y] as 4
ANTI1EH matrix blank N1 spiked matrix blank ﬁ"lf‘ftgtgﬁl%ﬂﬂ matrix blank T{ev1INIiD
oA Ty U spiked matrix blank uaraed inssumunnmsouludingie

= [ ' =1
warnanansiSoRen ¥R uTA9U 19U chromatogram, spectra, data table (H U@y

3.2.5.5 1InaasuUAIIUNHT (Robustness)
< 4 & & 24 o aa - 4
nsfinpIseannunidudusounilivesnssuaumsiann3s TaemsAnr lusesves
pH uaz flow rate NduAountas ldndosrs InansinsievAuandefunso lusinnshasan

sy ¥ = T
mm“l‘lf"lﬂ‘ummmmmuasmmuw Whuau



24

a
un 4

NaNISNAABILaZaNYsILNE

= d
4.1 ANEIMSIASIZHOANBIAUINANA HPLC
= d. = daicd
4.1.1 ﬁﬂﬂ1ﬁﬂ1?$ﬂ!ﬁu1$ﬁﬂ1uﬂ1'5'3&?]513“96\71!

4.1.1.1 finEHIc pH Nivanzanveunmate v

Ao ¥

=) ) = o 4 1
manedeuldmIdsznouFdoudafiiennududu 10 ppm ARs1zviRI0IATBI HPLC U
Q I'd a 4 Ao
waters 486 YUIANDAN 4.6 x 150 mm YUIABYNIA 5.0 pm A3 TARMTRIgIRMARDT Tagld
o A o ] 1 = = a o L' o
8a1IMs Inavounmndouh 1.0 iadansrewd uazdsumslunmsinlingzy 20 lulnsias wa
A4 Adq yva I , . .. .

ndounn 19 0.01 lua1s ammonium phosphate monobasic: acetonitrile : tetrabutylammonium
hydroxide 40% Tuas 189w 90:10:0.2 Ysu1ms lasdlsums dmius pH #ldAnyfe 6.0 5.0 4.0

(wag 3.0 My a9 aNaNueInaun 257 w1 luwes wak lauaas 1A luaisian 4.1

Pnnsnadounyd Weldidmndoufiniinisdfu pH inuvidy 3.074 + 0.5% Ao pH fiog

L)

«
g 1

Tue29 3.059-3.089 92 1HmansTinszrnn uad 1 mandouiindani pH u1AN1 3.074 + 0.5% 9
1 & a [ [ E
T¥msuonTuauysel Anvenunliauuias@ianuan n) uanasagdii 4.1

M15199 4.1 LaaImINAISIMUTY (retention time) YB4MsllsznouFifondanie #1denns

(]
st 1

TS anfounin pH A9 fu

1 pH Yo uan Ao LABNUTU (W)
6.0 5517
5.0 6.511
4.0 6.510
3.059 — 3.089 6..502

4.1.1.2 8a51m5 Iaveurmpdoun
@ = A o ¢ a = oy aaa et 9
NATBUYIOAITINS Matiminzaunm IffansuenmsszneudiFeudane 199 laold
A Ay o Y ¥ oo oA 4 , , .
Wenndou ldanasAnuidhadusiudie 0.01 Tua1s ammonium phosphate monobasic: acetonitrile :
tetrabutylammenium hydroxide 40% 118A31dU 90:10:0.2 Y5103 lawt5u19s /1 pH oy 1w 3.059-
3,089 529 ARA NI 257 W1 Tuwes §vSusasIns Man lAnyAe 0.8-1.2 ianansdewi
wan tauaae 13 lumsten 4.2
nnnsnaTeunuIulel4ensinms Tnaveudandoun 1.0 Jadansaouin vl
a g/ u’: | A o A 1 w & = - 1y = d‘y 9/
asUsznouddousiuisaundeudl Snaeglunedminuisanefizilinisuninedula

T 4 = 9 -~ p=) o o
atsauysal uazan 14lun1suenae 6.510 Wil uamaAsgLh 4.1
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0.0386
0.034
0.032 ]
0.030
0.028
0.0261
0.024
0.022
= 0.0204
o.018
0.0987
0.014
0.012
0.010
0.008 1
0.008
0.004
0.002 3
0.000 4

2.00 .00

6.00 8.00

10.00 12.00

Minutes

14.00 16.00

18.00  20.00

Ui 4.1 InsunInunsuussansiszneuidoudaiie Tnoldimmnasud 0.01 Twa1s ammonium phosphate

monobasic: acetonitrile : tetrabutylammonium hydroxide 40% Tuoaseau 90:10:0.2 YTums Tavdsums M pH fio

3.074 5»31013 M2 1.0 DadaasAsuln

A1 4.2 LAAIANIRTIINUTY (retention time) YBATITUTENOUITIFOUBANID N 140INN15

T¥eni1ms Tmamndouiinisg fu@anuIn n.)

mirdseney 1aTIIMUTY (UT)
1Fedou sas1mslna 0.8 | Sesnistnaos | Sasmsua 1.0 | sasnisiva 11 | dmsnisina 1.2
a0 (ppm) | HoAdmIROUIN | DoaamsAeuld | dnddesdeund | Nadomsdewin | dadamsAouid
10 9.152 7.497 6.502 5.0298 4203

9/ =Y v F-y_¥-1
4.2 paa N INasguvedImsdszne iy e uaanie

° = Y Y ¥ 3/ ' LY
‘Ll'lﬁﬂT.lgﬂmiﬂa‘fﬁﬁﬂvlﬂﬂ’mﬂ'l‘i“ﬂﬂﬂ@\ﬁﬂ@ﬂ‘ul}"lﬁ'iNﬂ'i174111@5?1“‘53%'}13?]')11]WIJ“U1J

o dy o P o ] Yy 4 a 9
Auunladin Tnoinmsnageulugimnududu 1-40 ppm wavamsadiensvanasguilsy

£ = 9 [ a o [ @ o a oY ot 4 =
NITUOITUNITEBAUAU meﬁuﬂﬁzﬁwﬁﬁwanwuwmmsﬂs:ﬂauwwauaﬂma WQ‘IUﬂ'I'S‘VIﬂaEJ\‘]‘LIIJ

v

o Y o 24 a g Ery-|
msuaasIasu nunsuau il 4.20 uaz laminmsnasansmiasgivesss Ussnouidigo udan

paudoyalunisah 4.2 1 ldnsuiasgudegih 4.2v

0.038
0.034 |
3.032 1
0.030 4
0.028
0.026
0.024 {
0.0224
= 0.020
0.0181
0.0167
0.014
0.012
a.010
0.008
0.008 4
0.004 |

0.002 {g\
0.000 -mﬁ@k——ﬁ—m e

—

2.00 4.00

6.00 8.00

10.00 12.00

Minutes

14.00

16.00

18.00 2000

JUR 4.2n uamansdounuvesinuesasdseneudedaudanioRnanududu 1 5 10 20 40 ppm




dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnanuiludnuadilon uazneendidaaivesonalsnasaniinisuiluly



Q.003%5

Q0930

0.002% 7

o520
Ed

O (RS

(R b3 14

€ 00US

sowo] [ Vi \

\
RSN — -—J—--z,-«_.d
006U |

S— -
- - vl

Meiutes

P> = < o ] 4 4 . .
U7 4.3% uana Insin Inunsumsing 129R 9061003 0aAU Pepsi twist

300 200 AB0 4po 500 GO0 703 A0 000 1006 1100 120C 1300 1400 1500 1600 17.00 1800 1500

0.008%
0 0060 4
0 0055 4
0 0050
0 0045 {
0 0040 |
2 0 0034 |
0.0030

5%

00025
0 0020 +
00015.4
00010 4
0 0005 3
0 0000 3
-0.0005 -1

L

2.00 4.00 6.00 8.00 10.00 1200

Minutes

U4 438 uanalnsa TnunsunisUas 1z e 1o sy Mirinda sirawberry

—
14.00

16.00

18.00

20.00

0.0035 1
00030 -
00025 4
0.0020 A

00015 4

00010

0.0005
o.ooon _M L\J

-0 0005 4

200 400 6.00 8 00 16,00
Minites

171 4 33 uaaa Tasan Tnunsums Bins 1M a2087903 898N Tipco cool fit (Grape Mix)
p P

12.00

1400

16 00

18 00

2000

0.006%5
0.0060
0 0055
0 0D50
0 0045
0.0040
= 00035
0 0020
0 0025
0.0020
00015
0.0610

|
0.0005
0 0000 §

2.00 400 5.00 8.00 10,00
Minutes

12.00

14.00

16.00

1‘9.00

91/71 439 namsIasun InunIun1sAing Wi 1081903 098U Unif purple carrot with mixed fruit juice

20.00

27



0Q.0030 7

0.0025

0 00204

O 0015

A

O 0010

0.0005

[sielalslal
-0.00054

2 00 400 600 8 00 1000 1200 1400 160G 1800 2000
Minutes

= = o o t 4 4
309 4.3 uaneIasan Tnunsun s IR ITHA 200 1AT097Y Splash

00040 4
00035 4§
00030 4
00025

2 0 o020
000153
00010
00005 ]

0 0000
-0.0005 4

-00010+

U7 435 uamalasuil

700 200 600 800 1000 12,00 14 0C 1€ 00 1800 2000
Minues

ALATUMI AT 1LY AIDLIUAT IAY Kool Aid

Q 0035 1

0.0030 -

0.0025 A

0 00204

A

0.0015

00010 4

0 D005 4

0.0000

-0 0005 4

UM 435 uaaalasinl

o 0035
0.0030 4
00025 ]

0.0020

AU

0 0015 4

0 0010 4

0 000S 4

O 0000 4

700 4on & 00 & 00 1000 12 0D 14 oo W"EOo0 1800 2000
Minuies

MUNTUNIT AT AD0191AT 07N Tropicana

-0 0005

200 4100 600 8 00 10 00 12 0o 14 00 16 oo 1800

Minutes

§ a & a t d y
1U7 430 uanaTasui Ininsun1s 3ns 1w M dI0019A509AY Green spot
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= a daaa o t A 4 Y o -; nig ya
91031 4.3n-4.3% Auaaslnsu Inunsunsimsizvoane luaieaunieswnuImihwunladn
YoRazAI0e19 I MM LT U N5 IRInmswAsAns nAsTIuvesd s Uszne
s
Fidoudafitenad

y = 8698.x + 28967

Taef x unumANUTUIUYDIBARIe (ppm)

1 J a 9=
y Unumnunlann (au.)

]
<

M13197 4.4 agUradoyad lavinlnsu Inunsugddi 4.20-4.29

o . AN duves Na,CaEDTA _
AIDU1UAT IR AUNIANN (a.u)* 4, v X +8D
A manld (ppm)*
Coke 48144.7 2.21 221 1£0.03
Pepsi twist 40262.0 1.30 130+ 0.30
Mirinda strawberry 42196.8 1.52 1.52£0.36
Tipco cool fit (Grape Mix) 353987 1.20 1.20% 0.33
Unif purple carrot with mixed fruit juice 41984.7 1.50 1.50 £ 0.34
Splash 379483 1.03 1.03% 039
Kool Aid 414985 1.44 1.44 £ 0.43
Tropicana twister 50321.8 2.46 246 T 0.24
Green spol 477478 2.16 2.16 £0.11

] 14 ¥
* AURBUINNITNIGT 6 AT

[

A o v o Y ' @ ' A A P [, Y o
LﬁJ'E]u’lﬂ'J’]ﬂJHlﬂJilu'ﬂﬂWU'JmIlﬂ‘l]f)ﬁllﬂﬁ%ﬂ']@ﬂ’]\uﬂ3@Qﬂnulﬂl'ﬂﬂ‘]JﬂU‘Uﬂ 2.2.3 UBNIMUANN

a3 luiade 2.2 IngiSerluem1s Ethylenediamine tetraacetic acid (EDTA) Tuunii 2 nqufjuaz

[
o

- t L] d‘
AuItrnetes szwundeimualulsamalneainlsznianszns 19Ny (WAL 2547) 1504
@ & o a aca t o 4 o 1 A g a 7o
FagiReruomistmunlsnmgegavesdaiie lufiu 35 ppm T3t INIATIZHN 9

¥ r
fredrniuiin1vesdaie bifluinasgunnsensaeiimue 13 Innudoeady

¥ b7 Y. |
4.4 HANIHIAINSATIVTOUANNIT 1A VD93 T

4.4.1 msnageunnuihudunse (Linearity) voanswuasgiu

o LY ada ¢ a 1Y o kY
msnarounNUduIdUaTIveIdTAns1IzY 14 launareuanuluiduasaveans v

4
LY -] d' =g

4 g & o ] [ Y; Yo &0 w 3 -
3J'I‘F|5j']u1f|ﬂ§'Niluﬂ’]ﬂﬂ']i‘waﬂﬂﬂi']ﬂﬁxﬁ']'NﬂUTSJLﬂJMiJuﬂUWNWclﬂWﬂWﬂWﬁﬁﬂﬂ'}:ﬂ "ﬂzulﬂfﬁJﬂTiﬂf}

L. = < o é o d' '
y =9962.X+19570 uazmdusz@nianduiutfe 0.9982 Funmzaniuidunsifigaeanin 11nA1

¥ ]
o &~ ]

2 da v & A a L ya b e
R 'Vlllfnﬁl'lal‘ﬂﬁ 1 9ZUNDIDNTWAVDIADINANT U NUAD Wu'ﬂ1ﬂWﬂ ”b'ﬂﬂlun'liﬂﬂﬁﬂﬂuuﬂ'ﬁuﬁﬂﬂ




dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnanuiludnuadilon uazneendidaaivesonalsnasaniinisuiluly



31

4.4.2 MITHIANTIUNES (Precision) UaZAMIINUNY (Accuracy)

ATHIAIAINNES (Precision)

-1

hdetansosdulSioaneaodraniy acctonitrile wasIms A IUNIATTINDAR WIS
spike HAMTUTU 110 uag 20 ppm asludedisTaothwad g9 nn1sins e imismdoiud
\DuautaAsgIu A1 RSD Juminauelugdvesa e Sudibvsuuninsguduning %RsD 13
Bunhmduyseaninmuiualsism(Coefficient of variation,CV) Wunsuansienudivivnsns
NAABY

M1579% 4.6 wan3inszimanudududiie lnuitans spike Banoasludiodia lunmsmimny

Ha (NIANUIN 9.)

amudududaion .
R GURN , Aunde* SD % RSD
spike {ppm)
1 38065.2 1627.8075 43
splash 10 110523.4 3630.5600 3.3
20 200930.9 10242.9500 5.1

[ b4
* AURNDLVINNITNIET 10 S

T a 1 = o’a.yn: a P Y y:& =
91NA1 % RSD ‘YIL!fTﬂQGl'NFI7‘i'N‘I]SW‘U'NT]13'3Lﬂ575ﬁ'L.Illﬂ'ﬂllWlENWﬂﬂﬁﬁﬂqﬂmﬁlﬂuqﬂ(ﬂ?ﬂ The

AOAC Manual of Policies and Procedures @ munamnnudiss13fe 5.3 dmiunnududu 100 ppm

NIIHIAIANUMNY (Accuracy)

A o

« @ 1 4 y 4 w .. ©
hset1aniesdyl3ieanosednauiy acetonitrile LAZTITAZAWUIATTIUBARUININS
spike HAUITLIU 1 10 uaL 20 ppm asludetaruReItumsmIAIA R Taohaudud

i = @1 [ . = [ = o o
1189115 AN H ROULRZNEI9IN spike WIARA %recovery IAUUAULTIIMA 13 8L A Wstandard N

aqly

~ = o 3 Y Ao S . oAl a ' 1
AN 4.7 Nﬂﬂﬁ’Jlﬂ‘i"I&’HﬂTﬂ’nm‘Ull‘UuE)ﬂ'ﬂmIﬂU’JﬁﬂTﬁ spike aﬂmam'lum@mﬂumﬁmm

ANV (NIANUIN B.)

anmdudu Aty ,
RGN a4 s a oo | arududumae « Yrecovery
pANOY spike | DRANLDTUAIDEN
(ppm)
(ppm) (ppm) PP
1 0.0 1.046 104.6
splash 10 0.0 9.376 93.8
20 0.0 19.771 98.9

] v ¥
* g unduInnsRE 10 A9
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1 - 1 =y iq’a oA ) yé o,
91NA1 %recovery AUAAIINATNITHUNMTURTIEH HUA NuuLuRven Sy IdFuTiu e
The AOAC Manual of Policies and Procedures 191 1M UAAIAIINES 1IADIEHIIE 90% uag 107%

dmfuaududy 100 ppm

4.4.3 MIMIMVASINAVDINIINTIIA (LOD) uazini1inavesdfTnams (LOQ)
= Ao = 9/
IAVEITAZAWAIATTIUDATIEAI 1Y sample blank 1ATAdNYW 1 2 3 4 SuBz 6
(24 1 | A sy 9 ] Pey L o ’
ppm azwieans sz IeAuafvveswn I nduiasdudsauuinasgu las A undvoguy
AU X uaz e uunInT U UULAY Y
o = 4 Y Y ada aa . aaa o ' '

A19199 4.8 HaMs AR TIEHMA N UTUDATIE IneiTMs spike BATiDA IuAIB19 TUMTHIA

LOD uaz LOQ (MANUIN %.)

NS IMIIATFIU LOD (ppm) | intumniseeniu ARG LOQ (ppm) | tEusinIst0ssL

y =0.100x — 0.080 0.24 1.75 y = 0.055%x - 0.167 1.67 3.50

1 a ] o (Zd. t - [ v o
917A1 LOD uae LoQ Nuaas lums 1992 wu11n13 A5 1w HiiNA1 LoD uag LoQ Neausy ldxaiiuly

aminusinIsseusufinaaseglumsis 4.8

4.4.4 MINATDUANHIUNIZIDILDY (Specificity)

= o a . 4 a
1a6N157A5 121 matrix blank 11 spiked matrix blank Ha# 1ALaAIAg1

00030 amso-?
oauss
00025
00050
000204 00045
0,004
06015 000%: e
2 :
5 0N %
000164
000%- ;
00005 4 400, ;
ooms: | f
] i :
00006 agu1g! il l
o I |
100 i I !
o~ ] R PSS NS |
1000 1200 1400 1600 H00 2000 20 480 500 BOD 1000 1200 MDD 1500 1500 A0
Mmues Mantes
(n) (v)

11 4.5 (n) uamsTasu TnunsuIun1sias 12¥@0619 matrix blank (4) wanalasu Tnunsulunisininzvdedis

7181013 spiked AsazarssmsgudAfefinamdudu 1 ppm a3l sample blank
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b4 ]
9131 Ay 1084 matrix blank HuiponInTaugaugveafinegszuim 0.0011 v

Wiwu iU Fyay11 o4 spiked matrix blankAnugvesfinogUszuinl 0.0029 uraad luin1ssunIueIN

& o 1 A aas o o
ﬁTjﬂuiuﬂ’JﬂUquajﬁ']lﬂﬁ13”””?"“”%1!1’“3@15%0

4.4,5 MINAFDUANNUNH (Robustness)

g 4 a = o
Taomsfnuluisoavod pH Lag flow rate veudandounduddounasldidndoses

= £ 1 o v a o = el
Tinan1s ins e nuanarsiunsie ldda lumsTins e vee Idarsdsenewedoudaiie 10 ppm 14

MINATOU LAAIAIIUAIIIIN 4.9

{ T { ] a9 L y=_) u‘ 9
A1519% 4.90 LAAIAIA NN EAzALLLNYBIms UssnoE e udAfite M ldvnns e

MamAounna pH A19904 (MARLIN %.)

AHBS (%RSD)

AWMLY (Yorecovery)

1 pH naTsiuTU (Un)
4.0 6.510 39 99.5
3.059 - 3.089 6.502 35 97.9

H U :' [ = = d. 9)
A15197 4.99 uansmaNUAsILasA MU uYeImsUssneuFitoudaiiie H18snmsly

8a31M T IWamandouna 19ty (MANLIN ©.)

8m31n13 Ma .
ams i . NATINUTU (W1R) AAYI (%RSD) ALY (%recovery)
(Naddnsaouii)
0.8 9.152 6.0 102.5
0.9 7.497 5.6 101.7
1.0 6.502 35 97.9
1.1 5.098 43 100.5
1.2 4203 43 99.9

r ot
1

a vy ¥ o VoAl y Y & o
INAT eIV IR ¥ Idvesnnuiivsuasa nuivi 1dvinms 1 madounngi pH

] o o & a0 o 1 Y ddya a P a yé o
A1 utagsnins Inammafouiia e iy wenudins e i ilanuiesivensy iddatuly

f14 The AOAC Manual of Policies and Procedures "lﬁ’fﬁmuﬂmmmtﬁm"l%ﬁa 5.3 uazinuuun

@ & d ° [l -
pousu18Futlulia1y The AOAC Manual of Policies and Procedures 18fnuaainnunes13fs

TEMIN 90% uag 107% d1viunmdudu 100 ppm
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d
unn S

ﬂ‘?ﬁh‘ﬁ MSINELALYDLEUDIUS

5.1 agdwamsidy
msfnan iz audmiumsimieimsyseneudseudaniouazdetunio i
Suoanesed 11014 0.01 M ammonium phosphate monobasic: acetonitrile :

[ ¥
tetrabutylammonium hydroxide 40% JUoR31894 90:10:0.2 Uwas lawdTums 91 pH A194 Al
6.05.0 4.0 uaz 3.0 MuHey lavldeaiins inaveunamaoun 1.0 JadansaowildlSuinsia
= g 1w = o o d’l 1 dl t:’E; ¥ o
AnsIEHAY 20 Tulnsdes asdeiafnnueningu 257 wiluwes wulwandoun ladsy pH
oy 1uaa9 3.059 — 3.089 dlusmilanummzavigalunisinaed Wesnfanmnsaisanefio
Tuenensdszneudadoudaiie

= = 4 @ 4 a4 g
nnnsSeufvuwanisueniie 146as1ms Tvaveurandony 1w 0.8 1.0 uaz 1.2
a aa ] = 1 9w - a g a aa 4 I= ) 5
HadfnsaeuIn wumsldinsins maveurandouiitu 1.0 Haddnsnouti drldasdsenau
a 9 -1 o~ ] o/ o = P [ 9 = J 9 1 -4 ¥ =
Werousanelinaegluneduiuuivainenszdi limsueninatu lediauyssiuag Ivanas
ar =4 = g a = o 1 : 4
MUFU (= 6. 502 WA ) muzaulumsTmnzimlSinamsyseneudetounazdotiuniedu
3 F
Sueanseed
s 3 - a o ' a g Add =) =] ¥
AgiuansimingauigalumsanziasUseneussteusaiie laumniln HPLC Ao ly
WandauH0.01 M ammonium phosphate monobasic: acetonitrile : tetrabutylammonium hydroxide 40%
Tudasiau 90:10:0.2 Ysums Teetsums 71181501 pH oglus293.059 - 3.089 uaglddasinig
4 o o a an 1 =
Tnavourdanfounilu 1.0 dadansaoud
nmsadnsinasginvesaslseneudstoudane lusrnnududu 1-40 ppm Mnsv
Aa 0w a o v a a1 a = ° = L4 =
nasgunimdulssanimsdaduladiatlndtu 1 mnigalumsiinisinsizd nsmuesgiud
auMIFudy y = 8698.x + 28967 uazadudszAnsnsaaduls (R Wity 0.9958
a = o ' 4 : 4 ..
ms';umwﬂaﬂmaium@muﬂ?aaﬁn"l%'uaaﬂaaaa Ao Coke, Green spot, Mirinda strawberry,
Tipco cool fit (Grape Mix), Unif purple carrot with mixed fruit juice, Splash, Kool Aid, Tropicana
¥ £ ]
twister, Pepsi twist 11115 4AT1LHH10019510¢ 6 131 (n=6) 329 AR LMATIA HPLC Anududud
arvialudonaidliunify 221 1.30 1.52 1.20 1.50 1.03 1.44 2.46 2.16 ppm¥84 Na,CaEDTA
AMUMAY LAZHANISHIAMNIATIVEUAN 1Y Iavee T lumsnagouanuiludunse (Linearity)
L} (-7} = q’ L = é
¥8anIWLIAITIUeE Idaunsiie y = 9962.X+19570 azmdudseiininisaaduleiie 0.9982 43
LY 3 a ¥ e a o d'a 1
mugaufuauassigaoenyl 1101 R’ Adautilng 1 vzuenfadninwavesnnududu fiide
¥ g ¥ 1 o o o o @ o r= ] [l °
wuildfin Audesiuadiouuunnsguduins (%RsD) Iaeglusie 3.3- 5.1 uagmuisndiuim

-1 4 Y o 1 1 1A 0w @
WosIFuAMINAUU(% recovery) Ity luaag 93.8%-98.9% n1smiAdinsiinveInInI293n



35

(LOD) upzinsiiavostSuimans (LOQ) NRNHINY 0.24 uAL1.67 ppm AIWARY Famamsaasedi
Taviudfies A LOQ ia LOD fuewiv'ld msnarousus umIzi91299 (Specificity) 910KA
M5 AATILHFYYIUUDY matrix blank ﬁguﬁauu1mﬁmﬁwﬁuﬁaumunwm spiked matrix blank UEA9I1
LI 135UR NI NI AU I 206 1983 T SN LW IR MU INIIIIZ09 AITNATOLAILNY
(Robustness) 91nn1sAesanAw 1 1dvesnufivsnazanuisiy sinwan1s Tinsziianuifoaas
ﬂmuuﬁuﬁuaﬁu"lﬁc'fmﬂu"lﬂmn The AOAC Manual of Policies and Procedures ﬁ"lﬁ’mnmﬂ%’tﬂﬁ
InADUTTIAT pH A197 fuunzdnsinis Tnamma doudia e fiu snuhmsInsed o

UBUTL (MANUIN 4.)

)
5.2 UDIaUBIUL
° =y el 4'1 ] o A'l o @ s

5.2.1 asvinsanyen e lumis iz neumes el seudaal diovimsaing e
o f A A A
ADYIUAT BIANDUA

& oo o a0 - fq ¥ = A LY

5.2.2 AvInsneapulszaninimvoneduinaumsinsizn ey lun iz auine 1ina

MsARTIEHRYsANT NN

° LY LN ar = = o
5.2.3 arsthinsfinyinudnuasuasguaylda nmanusnysosasildlunisiins v
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= l:ll = dioied
TnsinlnunsumsfAnmaneimanzaanlumsimnzvioane
a "o A A
AN IMNIAY pH Nininzanveunapnasui
. Ag va a4 o 4 . . .
an1zi 19ne iandoud 0.01 Tua1s ammonium phosphate monobasic: acetonitrile :
tetrabutylammonium hydroxide 40% 1u8n3182% 90:10:0.2 Usmas lavtsues dnsimis Inaveade

4‘! = o o 1 = ) Hq ¥ 1 [} o A
AU 1.0 TadansAeundl a1 pH 7 15Anu1eglus9 6.0-3.0 AsIvTATIAINEIRAY 257 U1 THwAs

0.009
0.008
0.007 1
0.006
0.005 1
0.004 4

AU

0.003 3

0.001 4
0.000 4

-

2.00 400 6.00 8.00 1000 1200 1400 1600 1800 20.00
Minutes

51% n1 TnsunInunsuveamsinseiensisenoudadoudafiennududu 10 ppm dwius pH

F¥AnyIAe 6.0

0.009
0.008
0.007

6511

0.006 4
0.006 §
0.004

AU

0.003 {

0.002 ] AN

0.001 \

0.000 “—rﬂ/—JL_* st \\\\‘ |

2.00 4.00 6.00 800 1000 1200 1400 1600  18.00 20.00
Minutes

317 n2 Tasun Tnunswvesnis s giasilszneuFedeudafonnududu 10 ppm dmua pH

AEAnYIND 5.0

0.009 4
0.008 -
0.007
0.006
0.006
0.004 ]

AU

0.003
0.002 -
0.001 4

0.000 ﬁ/—\A

2.00 4.00 600 8.00 10.00 1200 1400 1600 1800 20.00
Minutes

71U n3 TasuInunsuvesmsimsizias dsznenFadousafienududu 10 ppm dmsum pH

NIANYIAD 4.0
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0.008
0.008
0.007 4
Q.006 4
0.006 -
0.004 4

AU

0.003 4
€.002 4§
0.001 4

0.000 4

6502

VQJ\—__~ i [t VPR S |

—T T

2.00 400 6.00 8.00 10.06  12.00 1400  16.00 18.00 20.00
Minutes

sUf n4 TnsuInunsuvesmsiins e ensiszneuifdeudaniennududu 10 ppm dmuem pH iy e

3.059 - 3.089

o 4 4
#n51m9 IMave unmnaeuN

i 4_ 4 . .
anzilgfe tlanfiowhn 0.01 Tuars ammonium phosphate monobasic: acetonitrile :

tetrabuty!l

DN31013

0.009
0.008
0.007 4
0,006 4
0.006 4

0.004 4

AU

0.002
.00z
0.001 4
0.000

ammonium hydroxide 40% U818 90:10:0.2 Uswas Iavd5uas #1 pH 3.074 dm5y

aQ g ™ a aa v a o o &
vlﬁﬂﬂal‘]jﬁﬂyﬂlﬂa 0.8 1.0 UAZ 1.2 UAGAATADUIN ATV WNANUYIIAGU 257 u11ulnﬂ5

9152

SN N A

T T r T T B ) T
2.00 4.00 8.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes

o a o a oaa o v s
U9 03 TasunTnunsuvesns s wasdszneudafeusafienaundndu 10 ppm dmiudasimsluaveava

ndeuNNIFANIAL 0.8 NadansnouIN

0.008

L

0.008 4
0.007
0.006
D.006 4
0.004

Al

0.002
0.002
0.001 4

0.000 ———-“m—\/\

7497

e e

31 n6 Tn

2.00 4loo .00 8.00 10.00  12.00 1400 16.00 18.00 20.00
Minutes

- I's o 9 =l ¥ o oo
suInunsnyeamsinazvmsdszneufroudafien1ududu 10 ppm dn3udrsimsIvave e

InaeuNnIFAnyAD 0.9 Hadanssoun
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0.009
0.008

-6 502

0.0067 -
0.006 -
0.005
0.004 4

AU

0.003 4
0.002 4

0.001
0.000 ——~v—\ﬂ- T

2,00 4.00 6.00 8.00 10.00 1200 1400 1600  18.00 20.00
Minutes

aa A ¥

317 07 IasunTnunsuweanis Unseimsdseneudedeudiniennududu 10 ppm dmSude

n3 vaveurandeunnlyAny e 1.0 Haddninenn

0,009
0.008
0.007

5098

0.006 ]
0.006
0,004 4

AU

0.003
0.002 4
0.001 4

0,000 | A e ™

2.00 4.00 6.00 8.00 1000 1200 1400 1600 1800 20.00
Minutes

511 n8 TasunTnunsuvesmsinseiaslszneuifedeudafienududu 10 ppm dndudasing lnaveura

P d‘ - 3/ & a oo ' =
lﬂﬁﬂuﬂ‘mfﬂﬂ'ﬂ'lﬂﬂ 1.1 HanansapuIN

0.009 4
0.008 1

4203

0.007 4
0.006 -
0.005
0.004

AU

0.003 4
0.002 4
0.001 4
0.000 1

|

2.00 400 6.00 8.00 1000 1200 1400 1600 1800 2000
Minutes

1% ng Tasun Inunsuvesnis InseimssznouFadeusafioanutudu 10 ppm S115usas 15 Inaveura
pp

A cenva & a as ) a
U danufe 1.2 Hadansapun
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TnsanTnunsumsadensivuinsgivuesmsdsenoutisdousaie

0.036
0.034
0.032
0.030
0.028
0.0261
0.0244
0.0221
= 0.0207
“0.0187
0.0161
0.0141
0.0121
0.010
0.008
0.008
0.004
0.002
0.000 ] PR - I AL R

o6 514

200 400 6.00 8.00 10.00  12.00 14.00  16.00 18.00 20.00
Minutes

U7 n10 Tass Tnunsuyeamsiins ermsszneuidedoudafionnududu 1 ppm

0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.022

= 0.020
o.018
0.016]
0.014
0.012 -
0.010
0.008 1
0.006
0.004
0.0024
0.000 N SIS - O

-6.503

200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes

U n11 s Inunsuvesmsiins evmsszneudedoudifionmidudu 5 ppm

=}
2
N

-6 54

cooo
(=} =] [=]
oo =]
N o
=

Pi——

0.000 S o s . . — - —

2,00 4.00 6.00 8.00 10.00  12.00 14.00 16.00 18.00 20.00
Minutes

a < '3 ~ S
307 ni2 Tasn Tnunsuvesns ns gvansdszneufedeudffiieniuidudu 10 ppm



0.036
0.034 4
0.0324
0.0304
0.028 4
0.02861
0.024 4
0.022
o 0.620
0.018
0.0161
0014
0.012
0.010
0.008 1
0.006
0.004 4
0.002 |
£

-6 520

0.000

i0.00  12.00 14.00

Minutes

200 4.00 8.00

16.00

o - o -1 8 9
FUv 13 Tasu InunsyvesmsTins e esdssneuiBdeudanioanudiudu 20 ppm

18.00

20.00

0.038
0.034
0.032 ]
0.030
0.028
0.026 1
0.024
0.022
3 0.020
0.0187
0.016
0.014
0.012
Q.010
0.008 4
¢.008

0.004 { J
0.002
0.000 \/—J\ S

£520

8.00 10.00  12.00

Minutes

2.00 4.00 6.00

12.00

16r.00

U n14 Tasun Tnunsyvesnis hesedmsdseneuddeusafitenamududu 40 pom

TnsaInunsuRansmmMInvaeun Nl ldueads

prsnaaeunNuThuduns (Linearity) vaans1wunsgiu

1é,OO

20.00

0.036
0.034
0.032
0.030
0.028
0.028
0.024
0.022
= 0.020
<0018
0.0167
0.014
0012
c.010
0.008
0.006 ] -
0.004 o
0.002
0.000

8.00 10.00  12.00 14.00

Minutes

4.00

16.00

Ui n15 TnssnInunsuveanisiinszansyseneuBedoudadionimudndu 1 ppm

18.00

20.00
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0.0238
0.034
0.032 4
0.030
0.028
Q.028
0.024
o022
= 0.020
0.018
0.018
0.014
0.0124
0.010
0.008 §
0.008 4 pree
0.004 4
0.002 4
0000 .~ A AN o R — o

2.00 4.00 €.00 8.00 10.00 12"00 ‘I:kDO 16.00 18.00 20.00
Minutes

U n16 TnsunInuasuvesnsinszdarstszneudeoudanien nududu 5 ppm

0.036
0.034
0.032
0.030
Q.028
0.026
0.024
0.022
- 0.0201
< o.018
Qg.0168
0.014
Q.012
0.010
0.008
0.0086
0.004

0.002
0‘000% e JN
200 a.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Minutes

E— Y}

514 117 Tnsan TnunsuvesnisIins w¥emslseneuddeudfnionsuududu 10 ppm

519

0.012

0010

0.008

AU

0.006
0004
0.002

0.000 “-v—\{\ s s
,

2.00 4.00 6.00 8.00 1000  12.00 14.00  1€.00 18.00 2000
Minutes

=

317 n18 Tasn Inunsuvesmsinseimsdsznaudedendafionamnududi 15 ppm

0.036
0.034
0.032
0.0301
0.0284
0.026
0.024
0.022

= 0.020]
0.018
0.016°
0.014
0.012 4
0.010
0.008 {
0.006 4
0.004
0.002
0.000 - SUR AN S S e =

-6520

2.00 4.00 6.00 .00 10.00 12.00 142.00 16.00 18.00 2000
Minutes

U9 n19 IesanInunsuvesmsinsedasdssnoudedouddfitonimdudu 20 ppm



MIMMVANAVBINITAIIVIA (LOD) UazdasifnvearSauaas (LOQ)

2.00 400 6.00 8.00 10.00  12.00 1400  16.00 18.00 2000

Minutes

aa

U7 n20 TasunTnunswveanisins wvms dszneuifadeudinieiiinis spiked EDTA aalu

Sample blank Aududu | ppm

0.0060 §
0.0056 4
0.0050
0.0046
0.0040

5309

0.0036
0.0030

AU

0.0026 4
0.00203
0.001864
0.00104

0.0008 J
0.0000 ﬁ,qj\, ).

T

2.00 400 6.00 8.00 1000 12.00 1400 16.00 18.00
Minutes

519 n21 Tasu Inunsuveansns v asUsenewndadousatiiofiviins spiked EDTA aalu

Sample blank ALY 2 ppm

20.00

0.0060
0.0056
0.00804

510

0.0046
0.00404

0.0035
0.00304

AU

0.0025 4
0.0020
0.00154
0.0010 4

0.0008 3
0.00004 ey

2.00 4.00 6.00 8.00 1000  12.00 1400  16.00 18.00
Minutes

119 n22 TnsinInunsuveamsainsizvasdseneuifedoudafiefiviinis spiked EDTA aalu

Sample blank auidudu 3 ppm

20.00
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0.0060
0.0066 4

5513

0.0050 4
0.0045
0.0040
0.0035
0.0030 ]

AU

0.0026
0.0020
0.0016

0.0010 4
0.0005 4
pon N | |
200 4.00 6.00 8.00 1000  12.00 1400 1600 1800 20.00
Minutes

77 123 TasunTnunsuweanisins wiasUssneudsdeudaniefiviinig spiked EDTA aslu

Sample blank ANt 4 ppm

2

0.0060 P
0.0066 ]
0.0050]
0.0045
0.0040]
0.0035
0.0030
0.0025

AU

0.0020

0.00164
0.00104
0.00063

0.0000 J—\,—J\ do e

2.00 400 6.00 8.00 1000 12.00 1400 {600  18.00 2000
Minutes

3171 n24 Tasun TnunsuvesnismszimsUssnewmiadeudaiiteniviins spiked EDTA aslu

Sample blank anududu s ppm

0.0070

6585

0.0066
0.0060
0.0066
0.0060
0.0046
0.0040

AU

0.0036
0.0030
0.0028
0.0020

0.001€

0.00104

0.0005 4

0.0000 J-\,_Jk 1A
200 0 6.00

40

8.00 1000 1200 1400 16.00 18.00 2000
Minutes

U7 125 TasunTnunsuyeanisins idemsdsenoudsdeudafitofiiin1s spiked EDTA aglu

Sample blank auANdY 6 ppm
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et

A1319 A.1 HamsanTzvoanwludlatunsoanfuoansses

AUAAA (2.u.) anudududafien
v y i3 Ed
AI901uA3 DA S 4 2| 24 a| g4 24l o4 Anuaslavineuns -
AIIN TN | ATIN ATIN A33IN 3N ANRQY X+38D
y = 8698.x + 28967
1 2 3 4 5 6 {ppm)
(ppm)
Coke 48110 | 48364 | 48001 | 47994 | 47901 | 48498 | 481447 2.21 2212003
Pepsi twist 41986 | 42586 | 36584 | 37565 | 40258 | 42593 | 40262.0 1.30 130t 030
Mirinda strawberry 43592 | 44685 | 40369 | 36584 | 43256 | 44695 | 42196.8 1.52 1.52 036
Tipco cool fit (Grape Mix) 40598 | 39857 | 34758 | 37547 | 42985 | 40647 | 39398.7 1.20 120t 033
Unif purple carrot with
43585 | 43985 | 40368 | 36598 | 43214 | 44158 | 419847 1.50 1.50 X034
mixed fruit juice
Splash 39241 | 39776 | 32805 | 35612 | 37626 | 42630 | 379483 1.03 .03 039
Kool Aid 42658 | 43585 | 41542 | 34259 | 42258 | 44689 | 414985 1.44 1.44 £ 0.43
Tropicana twister 50696 | 50917 | 48110 | 48364 | 49990 | 53854 | 50321.8 246 246+ 024
Green spot 48241 | 48254 | 46004 | 47998 | 47365 | 48625 | 477478 2.16 2.16 o1

]



AMANKIN 4,
1 £ ad
Naﬂ'l‘i‘lﬂ'lﬂ'lﬂ'l‘iﬁl‘i’lﬂﬁﬂﬂﬂ'J'lN‘i‘ﬂ.ﬂ‘lliN’Jﬁ

MenasauANNTUEUASE (Linearity) 10INTIWNIASEIH
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NAKUIN .

1 '3 ael
Nﬂﬂ'\‘iﬂ‘\ﬂ'lﬂ'li@\‘i’)ﬂﬁﬂﬂF\'J"m‘l‘ﬂ(ﬂ'ﬂﬂﬂﬁ

MSWIATAINEY (Precision)
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ﬂ]iﬁ]ﬁhﬂ’ﬂﬂ!ﬁﬂ& {Precision)

) a o ¢ ] a8 o 1 P 1 ' J °
Iﬂuumaw"lﬁ’mﬂmmﬂ'mwmw1mmaunumummmumﬂsgmmuqmﬂﬂ{l’wmauﬂ:'m
] o of o LYY ot a o
T 14a nlefiduafisauuuninsguduins %RSD nioEunhmdudszaniaiuul s
< ,
{Coefficient of variation,CV) Wumsuaaesdennufsavosmnaass

%RSD, CV =8 x 100
X

1o S = standard deviation

[ v
HazX- AURAUVOINIIAGIUIU N 759 (Mean of N measurements)

>
I
Pz
g

AL

¥

¥ ]
N 1 IUnSinaaoInIvug



e = o gt ac 3 ey as ] 1 -
A9 9.4 N’ﬂﬂﬁ’JLﬂ‘i‘l%HHWﬂ’J‘lm{l’ﬂ{l’uﬂﬂmﬂiﬂﬂ"l‘ﬁﬂ'ﬁ' spike pavioas ludvselumsmsn oy

Aty Fufifn (au)
ﬁ'mtiw %ﬁﬁlaﬁ ﬂi{lﬁ ﬂé{i‘?i ﬂﬁgﬁ‘?‘l ﬂ%’:ﬁ'ﬁ ﬂ%gd“?i ﬂ%ﬁ'ﬁ ﬂgﬁ;'.l ﬂéjﬁ‘ﬁ ﬂ%ﬁﬁ ﬂ%@ﬁ L
spike (ppm) | 5 3 4 5 6 7 2 9 o AURAY SD % RSD
1 37491 37839 34795 37665 39318 38883 37578 | 37404 41144 38535 38065.2 1627.81 43
splash 10 110417 | 110034 | 101508 | 110728 | 111163 | 113164 | 115947 | 110554 | 110991 | 110728 | 110523.4 3630.56 33
20 190100 | 202753 | 191791 | 208494 | 216757 | 209537 | 199187 | 182922 | 201280 | 206488 { 200930.9 10242.95 5.1
mswﬁ 2.5 mmﬁmsuan%’ummgﬁﬂa (271 The AQAC Manual of Policies and Procedures)
Analyte %o Analvte ratio Unit RSD (%)
100 1 100% 1.3
10 1071 10% 2.8
1 1072 %5 2.7
0.1 107 0.1 % 37
0.01 107 100 ppm 53
0.001 107 10 ppm 73
0.0001 10° 1 ppm 11
0.00001 107 100 ppb 15
0.000001 10° 10 ppb 21
0.0000001 107 1 ppb 30

4%
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A1SWIAIAINIE (Accuracy)
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NITHIAIAINLNY (Accuracy)

o i = d Qs Py = o
Tagthanududun ldanmsinsieHnounazna a0 spike U170 %Recovery ATV
[l 14
USurmmsngaio standard Midnas laugasae lud

msfmaumiesazmindufuveddSumarsiiduas 1 %Recovery)

%Recovery = (AN UAUD4 spike sample — ANUELTUYDS sample) x 100

AU UL YUDY standard MiFuae 11



B = ¢ 3 § A =g . Ad ar v 1 ]
A1INN 1.6 Naﬂ‘l‘i’Jlﬂ‘ﬂgH111ﬂ’3111l‘111111uﬂﬂﬂ1,ﬂjﬂﬂ’mﬂ15 spike aﬂmaaﬂumﬂmﬂumsmmmmunu

v @
ANUANNVH

AMLUAUDALD (ppm) anududu
. annie nded | nien | aden | aded | mied | aden | iR | eteRt | efed | eded , sanelu
UELSLL Aunay L Y%recovery
spike (ppm) 1 2 3 4 5 6 7 8 9 10 AU (ppm)
1 0.98 102 | 067 1.00 | 119 114 | 099 | 097 1.40 1.10 1.046 0.0 104.6
splash 10 936 | 932 | 834 | 940 | 945 | 968 | 1000 | 938 | 9.43 9.40 9.376 0.0 93.8
20 1853 | 19.98 | 1872 | 2064 | 2159 | 2076 | 19.57 | 17.70 | 19.81 | 2041 | 19.771 0.0 98.9
GI‘ISN"?\ n.7 Lﬂm“VTﬂTiU?Jll‘;‘lJﬂ'Jmuﬂu (211 The AOAC Manual of Policies and Procedures)
Active Ingred. Analyte ratio Unit Mean
[ %] Tecovery
[%]

100 1 100G% 98-102

>=10 107 10% 98-102

==1 10” 1% 97-103

>=0.1 1072 0.1% 95-105

0.01 107 100 ppm 90-107

0.001 10~ 10 ppm 80-110

0.0001 10° 1 ppm 80-110

0.00001 107 100 ppb 80-110

0.000001 10° 10 ppb 60-115

0.0000001 107 1 ppb 40-120

LS
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NMIMIATAINAVBINGATIAIA (LOD) UAIANNNTBILTNIUFS (LOQ)
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MIHIMANSITAVEININII0TA (LOD) uaziind1nave sl (LOQ)
Hafi lanInnisimsizinaeanissnienndsvesn nudndunazdudsaiuuinasgu
dl 1 L] d' ) LY «a ﬁ‘u o 1
TaolAfundveguuuny X uazdiudsuuumiasyweguuunu Y mdulsedniduius ) senis
) a 1 - - @ @ o LY o 1
Aundoazdudsauumaspudilinwduiuiduduasainduns mdauny Y gadafe s, (A3
= sy 4 Y a @ 1 o
ieauunas guveendudugud) udRrnaugaside 1l
LOQ = 108,
Laz LOD =38,









MANUIN 7.
HAMISNAINISASINHAUAN 11 LA vee3s

NMINAFUAIANNY (Robustness)

62



MINATDUANUNU (Robustness)

Taumsinu1uiieav09 pH 1ag flow rate vounandouinnIIana1u 1 1dvosnnuho

HAZ ALY

63

A13190 9.1 e InNuRsazn LU 13 znouiF e A Niefin 1udud110 ppm 1A

9/ A'i aa 1 o
11AN1T IFAHAIndOUNNAT pH #1991

f1pH Fudiiin (a.u.) anwfies | iy
ﬂgﬂ‘ﬁ 1 ﬂé’\iﬁ 2 ﬂ'i?‘ﬁ. 3 % RSD %recovery
4.0 120011 115455 111070 319 99.5
3.059-3.089 | 110281 | 113812 | 118364 35 97.9

A1519% .2 namannufivweraTuuluresmsUssne g deudaniofin 1ty u 10 ppm 7118

9o A EN w
1INATT 1FEATINTT IMaIandouia 199 iy

dms1mslva Fitiin {au.) AT ALY
(UpaansAoUIN) ﬂi{'iﬁ 1 ﬂﬁgﬂﬁ 2 ﬂgd'?i 3 % RSD Yorecovery
0.8 123977 | 120115 | 110243 60 102.5
0.9 122435 | 119895 | 110071 5.6 101.7
1.0 110281 113812 118364 3.5 97.9
1.1 120693 117234 110999 4.3 100.5
1.2 120683 115632 110995 4.3 969
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maiinanialasininnsAbuuanI oY

1. Banms

4 o
lmanoun (Mobile phase)

]
=

g S v ¢ da ¥ 4 4 o
nitluveunarvzgniuduaeduiuonms il uvous I3AWOUN 1WUDILUIFIN

1
=

- 1o X A o T & J o ]
wi1din ieogiuf (sutionary phase) iilodpdsdaiiuosfilszneunatvriinazarseglugll

9

°o_ W

o ¥ 1 o a oy a a4 a ' L) o o
VIUNA Qﬂ'u”ll"ll1Qi:UUﬂﬂﬂIﬂUﬂ1iﬂﬂﬂ’JUﬂi3J”|9‘I'5il1 ﬂ‘ni}f]ﬂﬂ (Injector) ﬂ@UlﬂJWQﬂaaﬂuuaﬁ
' ¥ 4 v a A A4 ¥ o o ) v & o g W
!m'iﬂ'ixil”lfJL‘U”IQSSUUﬂﬁ'lﬁa ﬁu1ﬂ'1]ﬂ\1lwﬁlﬂaﬂuw ﬂﬂa'IWI‘J@U'NLlu“lJmS‘Vl"lHaN'IuﬂE)mJu 7”11’1
= o 1 = o [y 4 1 o a : o
Lﬂﬂﬂ'l'illﬂﬂf)‘jﬂﬂi:ﬂﬂuuﬂa:"ﬁuﬂaaﬂﬁqﬂﬂu ElULﬁENiJ’Iiﬂﬂﬂ'J’quﬂﬂﬂN‘!JNL!N‘VILﬂmﬁEN@’f’JUBuﬂ‘5
Py o o Ta o A o t o [ 3 1A a
N3y ‘UﬂQ'ENﬂi]izﬂﬂ'ﬁﬂU!wﬂﬂgﬂU“lla:Lwﬁlﬂaﬂuﬂ LWIa:ﬁﬂﬂﬂ'ﬂizﬂﬂu%zf‘l‘mgﬁqﬂquﬂﬁﬂﬂﬂ
o o o 1 1 [} A a o 1 ad wa
ﬂuﬂizﬂqaﬂﬂﬂ.lﬂﬂa.lﬂﬂﬂachﬁQLﬁu‘Hleja.Iﬁ'luﬂlﬂﬁy‘llﬂaﬂ.ﬁl,ﬂaau‘n lﬂu‘v‘)a!‘)ﬁTﬂlﬂuﬂmﬁﬂJUﬂ
a ¥ [ o o w1
INWIELH I (Characteristic time) YO ULAAS AT !lﬂﬂﬂ'lalliﬂaﬁﬂq5$3Jﬂ53’3\1’31ﬂ1ﬂ1¢’]’ﬁﬂTJ:H‘JQ%E]N‘U@Q'H‘]S
u’.r' - ey J L) LY Y 9 [Y] = o 9/ o 9/
HUﬂuuﬁ'ﬁUWQ‘D’UﬂMﬂmﬁMUﬁiﬂalﬂU\jﬂu 'EJWML‘Jaﬂuﬂ15LLUﬂ1ﬂmﬂUdﬂuﬂmﬂﬂﬂ‘l'i“ViUmi)'l.lﬂuvlﬂ
o o [V o A o o a o ao & o 1
ﬂaiﬂﬂﬂjqﬂﬂlﬂﬂquﬂaﬂﬂﬂ‘liLlﬂﬂﬂﬂ ﬂaﬂﬂszﬂﬂﬂﬂlﬂﬂﬂTU‘]ﬁﬂlﬂﬂﬂuﬂiﬂstﬂﬂﬁﬂﬁ.ln‘]‘jﬂﬂszﬁ).lﬂﬂ"]ag
3 o o 2 o od ] o ] Y oo
Tuduveadaegiui 1dandr Nz ldagluaedinilduiuniuaz lumaeassiudm arslaniduas
aa - r o 1 : & o Ly -] @ Yo v ] 9/
ﬂ'jU'lﬁ5ﬁ1ﬂ1iﬂﬂ5:i]]Uﬂqggiu‘ﬁuﬂﬂ“ﬂﬁ!ﬂaﬂu"ﬂIlﬂﬂﬂ'ﬂ ﬂﬂzgﬂ‘ﬁ:ﬂﬂﬂﬂ‘lﬂﬂﬂauullﬂlijﬂ’n H'jiﬂﬂf

v d <
l'Ja'laLUﬂBﬁuUlTBUNULBQ

1o
aBYNUN (Stationary phase)

]
e [

¥
ar \ ] @ ¢ [ U
anvazvoanaogiufisziimsussgeglunedun Tu Lc n5e HPLC Taqmand]
@ 3 o .. . e ddaa = &
ﬁ'liJ‘l'm%ﬂ‘iJ‘J&’Lﬂﬂ"lﬂlﬂu rigid gels, semi-rigid gels LAY soft gels Lﬂﬁﬂgﬂﬂﬂﬂﬂﬂhﬂﬂ C,, alkyl group W9
2 w P dy = v LY 9 cfy to A
INAWHBENWUHMNT silica (silica surface) muclwtyuuu‘l‘ﬁ silica gel Lﬂulﬂﬁﬂgﬂ‘ﬁ‘ﬂ 1‘” open-column
L 4
o o | (K" = 4
chromatography A4IAY LAZ TLC ’CT'J‘Ni‘HﬂJlIﬂi)SGI‘I;fI reverse-phase chemically-bonded packing cl'LlﬂTﬁ’Jl.ﬂ T1EY
| v = o o
T veLe aau Ina 1914 biological sciences N133iA518 4 1ABINIY water-soluble H3D solute-stationary phase
o y

T

= oln 3 n’: a o = 3/ e‘:
mobile phase interactions ﬁ'liJ']iﬂ'JLﬂ5'I:‘r‘iulﬂ‘ﬂﬂut‘mf]‘mﬂ'IWLLZ‘IZL‘N‘IJSQJ'IWVI,QWQQ
. ddyd' yd'wa'yy 9 1 a 1 da a L)
Silica gl UWUNVDINT 1FNIUALITY TdetsvenDon ot lsAaduunTu 1Ay
o & 9 = - ] ] o o 9/ v o 3
NS AUUAYY adsorbent iND 1 TUN SIS BLMTONISUON Swaamstiindun1F Tasnisnaudiude
[T o3, am 1 A of
1813004 silica gel 1AL other normal-phase 11U packing NTUNNINAT NBMTUENVBIETUsEnaUITIY
\ 4 ey a 4 ] 3 aa Y
NG LRZIWBNISUUNYDY isomers reversed-phase packing UUNNA A d090U  hezidunvuionis
A & = ] [ r - A = 9 3 1
HENUDI homologues HAZINDA15UTZNOUFINITRIWANDLIWA NI I HTBIAADUN 1AI5 9N silica gel

M3IA0N Stationary phase A3 Mzl URBUANAIYBINSLNTBYIUMIUsENOY AN

]
=)

¥
uANAS Juf MR Haz@UYUYBINY function,normal phase packing UAIIWUANANAY GC AB GC ik

= te A a R S S & o
YUNYUGL INADYTUND WY back ground BENABLIBIN delector 74 WU T HPLC LBNIIN PH YBY
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d’ a [ ¥ 1o et a oo 4 = g 3y S
madeuniiiaediunlilssdnsnmidonas nsdlvi 1AL back ground HAZAA chromatographic

performance

4 4
wlanBOUN (Mobile Phase)

3 4 o b ¥ 1 ¥y =
HPLC A9915 1WA ADUTE analyte 3115002018 18 MIuunvee HeLC auna 1dastia

[

[ 3/
Y- 1

v [ » 1 3
Reversed phase chromatography A9 idanAdaunhivwInnIuWaogiufi Iusz v ot analyie ATYIMINATIO
=1 t Aaéf 9 ]
elute 52915 9N 77 analyte NV BON
-f'l ci 9 ) A:i o o .& = LI
msmndonlsenoualediazatefeuazdazmenaudaiylseaninimlunisuen
" a ] A'l P 9/ d' 9 LY -} ] d'l 1
o1 luiane uaandounanseldluveusaiinie uwliflgmogilvve swaulsznoudae
oo & ) ' ¥ o 9 ad
analyte N049g3 F992 1dm111u 491U non-polar analyte 1Awalumsas siudw lunsditimanenas
o g { o i { ' = rd
Yszavanuduse laolamsemandounasesnsenevso anmadoun sen1ans a1z v
A ad ° Y s a a 1 & o
wandeunnm IMinansuon Tasasnisznouna® (380731 isocratic elution 1IDBIAszNB UMY
4 4 A a
wdoungniduuiSendi gradient
a o 1 ] =1 o 1
Teinmuisaly duadulve 19 0ua1s$1WIn inorganic AT involatile material 15U

potassium phosphate H30 sodium phosphate

o 4
msazaeivhves
o ar d‘. =y 9/ v d; 1
AIY I mobile phase mi‘lu buffer solution 1HATSIATONADIIE Tanany ] 309 U
M S & 3 @ o 3 v - o oo !
- msdenwisveunie Mz auiuaIaves pH Nz lderdeudenyiiaveuniefe lu
= A o A 4w a ' = ) = .
UNSANAULAINAMNEINAUNAABINTS A TIZHIURTT QM N Baseline, Noise M3 linear
range
= 9 o 4 ¥
- TumsinsoudoaszJU304 ionic strange LA buffer capacite AU
4 © 1 o ar
- asazauiawsouadIudIAeaiinIn1sns04(0.45 Tuasew) newiiwn 14 luns 146
8 a 4 P vqy o o i & [y = . 3
Ananandusna: lunadwres 13luszuuves HeLc W tleatunsifia crystallization LB
;j o o Pt Av & = @ 4
pIudiuaMguBINsRSYAY Invouuanis uazes) Fazlnansznu laeasanuily

[ o
AN LIDT flow-line

4, 4 i
wenimslasumndoun

) o = - = 3 o A& ¥ <
fT']Hﬁ'Uﬂ']ﬁl'lJaUHLﬂf’flﬂﬁﬂuﬂﬂgﬂﬂﬂﬂ']uﬁﬂ?'lilﬁnfﬁﬂeluﬂ']'iaza’lmlaxﬂﬁiﬂaﬂlﬁuﬂ'ﬁ!ﬂﬂﬂu

¥

1 o) 1 P = o ! A = 1
suuresdludesly Tumsafeuanuidvsuandoufiiorusowdoumaldeteauysoliay

(B = & [ = o A 3 1
TinelifAailymmsanfedasiluilygmlunsinnezy nazdosszTauSonsdudouszniana

3 1 ]
& = =

wasuiwutazandeun v lumsiasuaindoun
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A A kY o Vs o
Tnsun A W02 injection rotating switch 9z gAINABHLEAE flow QW11 1111 1oop 1A HIszAUAIL

g lunedun
wisines 2 i ndriafie ANENADS (precision) HATAIULLIUE (accuracy) TABAIINYNADA
a = od o P o o3 = =
¥04MIMUT AN L TUTUIUIAYBA loop (VB amafinniiuna sz v Ty 1R waste)

o o M

& 1 ° o ll Py 1 i 1 o t
Fewoso ez Tugnind Tl ludretwasfadande dowlei ludnesemadr Tunudqeds
P o § 0 Y ' e Yy -
Faozid lanuusiudazgndoaiiqe
° o - ¢ o Y =} 9 o [} (=1

msn1USinadins 12 Tnel433 intemal standard AR5 gRdonTduaz et luieane

= d' 9/ d' 1 = o & = A T4 J
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