2. NININE. W. 2541. 40(4) : 401-470

o el

NISURAIUIIFAILAS1HUSUIUNSALUULATA LasLULal
waswanWaw Tupsaviy Iaedslaaladiawasiaaiuaas
Method Development for Determination of Benzoic acid Aspartame
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ABSTRACT

Developed method for determination of benzoic acid, aspartame and caffeine in beverages by High
Performance Liquid Chromatography in isocratic system using Argoudelis’s method . Cleaned up sample before
injection by dialysis and change a ratio of mobile phase for column  suitability were developed. The developing
conditfions were Partisil 10 SCX column, mobile phase was a mixture of 0.1 M NHdH?POd and methanol in a ratio
of ¢7.5 and 2.5, flow rate 0.8 mi/min., detector UV 214 nanometer. After that compare the result of analysis
Defween dialysis and direct injection. The results from method validation showed that the value of correlation
coefficient of those three compounds were near 1.0000. The accuracy test showed % Recovery and standard
cdeviation of benzoic acid in the range of 90.9 T 0.67 - 101.6 X 0.56 , aspartame 88.3 * 2.4 - 105.3 * 0.15 and
caffeine 95.9 £ 1.72 - 104.5  0.75 which the concentration in samples were tested in the range of 100-300 ug/
gm for benzoic acid and 250-750 ug/gm for aspartame and caffeine. Percentage relative standard deviation
from precision test of benzoic acid , aspartame and caffeine by dialysis and direct injection were 1.38,0.22,0.99
and 2.60,2.56,2.55 respectively. Limit of quantitation of 3 compounds by dialysis method were 20 ug/gm ,
whereas compared by direct injection, the limit of quantitation had more higher values which were 40,30 and

15 ug/gm, respectively .
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Thermo Separation Products Isocrafic
HPLC System consists of Solvent Delivery
System model CM 3200, Variable UV-VIS
Detector model SM 3200, Injector Rheodyne
7125 with 20 Ul loop, PC-Laser 486DX and Printer
L X-300.

Column Partisil 10 SCX (cation-exchange)
4.6 MM.X 250 mm.,10 micron attached with
guard column (4.6 mm.x 30 mMmm.,10 micron)
Phenomenex USA.

Ultra sonic bath

Dialysis membrane (Cellu Sep Regener-
ated Cellulose Tubular Membrane, flaf widih
45 mm.. wall thickness 20 um, MW.12,000-14,000)

Clarification kits for filter solvent and
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sample
Nylon 66 membrane,Alitech. pore size 0.45
micron,diameter 47 mm. for filter solvent and

diameter 13 mm. for sample.
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Standard benzoic acid purity 99.8%,
aspartame  purity 99.5%, caffeine purity 100.3%
and adenine sulfate purity 99.8% (Sigma
Chemical Company)

Methano! gradient grade for HPLC
(Merck), methanol AR. (Merck), Ammonium
dihydrogenphosphate AR.(NH H PO ), Sodium
chloride AR.(NaCl) and 85 % phosphoric acid
<H3PO)

AGLASUNRITUINGFIU

Stock standard solution : 192278 NTALLY

= =y 34 9/ F=Y
199A WARUMWNN LAZLANINEL ANNLTNIUTLARY
500 IHIATNTUARNARART
%’am?mmaﬁﬁummmuiﬁﬂ LagauIN  Lay

LAWINAL TUARY 0.05 NTH Aaxanyly 10 % methanol

AR. Usudsunmsitdu 100 Naaams W volumetric
flask &MAULANLHNEL avatlunna

standard solution ANTAT AL

INnternal
adenine sulfate ANdNdL 1000 tulATniume
NARRNT
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9516583 mobile phase : 0.1

M NHH PO /
methanol = 97.5/2.5
1A8T9 NH H PO

Jsudsunmaitdy 1 amg W volumetric flask m99:7

1.5 NS4 asagluuinau

487.5 NaAAAT 83l cylinder NHANUUNA 500 HARART

403

Dialysis and HPLC Determine Benzoic acid, Asparfame and Caffeine

Yupa Chantapanyarat and Veerapom Jamsri

lm methanol gradient grade 12.5 HAAAMT
8 NTRINNU membrane filter 1R 0.45 LHATAL
AuruAugnane 47 dadims laald clarification
kits degas Aael ultra sonic bath

751m523 Dialysis solution

Inner solution : 49 NaCl 100 NTN AaLaLATE
fﬂﬂéi'u Al volumetric flask 2uWIA 1 aRT AN
85 % HPO 11.8 N ﬂmaﬁmmmﬂmnﬂu

Oufei solution : 99 85% HPO 11.8 N
@:mﬂﬁfmﬁﬁﬂgu Aadld volumetric flask 1116 1
ans LU Bnardnaunnay

AR
et anieaan uald was

RNl NS ARE LRI AT

AN tASavila
Column: Partisil 10 SCX {cation exchange)

4.6 mm.X 250 mm., Phenomenex. aftached
0.1 M.
Flow rate 0.8

with guard column, Mobiie phase :
NHdHQPOd / Methanol = 97.5/2.5,
ml/min , Detector UV 214 nm. ,
AUFS, Injection volume 20 ul, Chart speed 0.5
Internal

Range 0.01
cm./min., Calculation ftype
standard and Base on : Ared
259LAS1:YA

N15A5 NI INNRTFIU

HiUm Stock standard solution 284NTALLY
T18A LazuANLNEW A UIUT00,200,400,500 WAY 600
TulAsams way Wedlwny Aunl 200,400,400,800
Was 1000 tulAsams adlu volumetric flask 117A
10 NARAMT AU 5 LU NARWL  LidRansazant
adenine sulfate 100 lulasans adly volumetric
flask “qrﬂ,u Lﬁifmﬂu nternal standard Ysuisunms



9. NTNINE. W,
9 40 AUV 4 ARIAN-GUINAN 2547

98 0.1 NEIUNITNTRIATE

\i NH‘:‘lH,‘?POﬁ1
membrane filter Wan &15RZAIUNTALLUY L TR
= =y g %) ¢
LAZUWANIANBL HAHLINTY 5,10,20,25

Was 30

lulpsnfusanaaans waddiny NANLTNdW
10,20,30,40 LAY 50 WIAINTUABNARART adenine
117
arrazantuantlUandneies HPLC a%ensan

sulfate HAMNIINTY 10 LWIASNINADNARARNS

mmﬁmﬁ‘“’mwmmwmwnmmm“ma HIRTFIU
LFRY ﬁ'fa ST ERA

= Qs i Qr -ff -V =
ﬂ'ﬁ‘Lﬂ?ﬂuﬂ')@ﬂqﬁiﬂu‘i‘ﬂﬂﬁtﬂﬂQﬁlﬂﬂiﬂsﬂﬂ

mmmmma‘[amum SULNANINENY 15-20 T,

u’ﬂﬂuﬂummﬁ_lmf;ﬂ,mﬂummamumﬂuummuu
laRmat19Us=itd 20 NTN AN internal standard
2 HARAMT LAY inner solution 20 NAaam? 7ALN

9 9/ ¥ | ¥ v e r _
pasnELduendiiuY el laadiu cylin-
der UUNR 250 NRANAT AN outer solution AuDs
=y N Fa , 7
PAUHIYUTZHITL 190 Naaans Uadnn cylinder aag

= 1L =X o 9

Sarafim fanslianemm udaaaliuBnmnadng outer
soluhon AUATU 200 i@@am e U UTLRLA
m@mam L‘Hﬂ’]‘aﬂﬂ?d‘lﬁlu\‘i NTadHIL membrane filter
YUNA 0.45 LHATEU AULNUAUENANTIUIR 13
F— .Y ¢ B S ; ' '
NARLNAST At clarification kit asluwqs vial
unldRadases HPLC

nsrsanslatelndnaniAsaslnans

%ﬁﬁ‘]@ﬂ'%‘lﬂ?m\l"lm 5 NN A4 volumetric
flask YUIA 50 NAAaR3T LAN internal standard 500
lulasdms iufTunmsang 01 M NHHPO nieq
il membrane filter 1WA 0.45 LHATEY WA
Autihaudnasung 13 daaans Aoe clarification
kit adlune vial nllasduaias HPLC

N1SNARAUAMNLLIULAURS L RETIIURINSG
Ag e (Linearity and range)

S 13] ne - (8)

ANUUNNTANNAIEURY Sinthusarn

lnenis plot NIINTZUINIAMNITNTULB S

ANTATAIUNIATTIUNTALLUITEA LAZLANLNAY

404

IFUATIZINTAUUITER UBALUNN URSUAWINEY
gw) Guntliyimd uay TrEns uAnAs

ANMLINTY 5.10.20.25 WAY 30 LHIATNINFAANARANS

Wao 50

LAZLARAUNYIN ANNLINTY  10,20,30,40

& } = oy 4 =4 -r::ll b & I
Tu1ATNTHABHRRAAT NUNUNLANA  ATUITUAN
regression line  (ANANLSZ@NTUBIANNANNUD)
LL@m'w'qwmmﬁmﬁ:ﬁmﬂﬁﬂﬁmmLLa:ﬁﬂqd@m

PEIANNITNTUIBIANTRE RINIATT I

NNSVMARAUAINDNARY (Accuracy)
AINIBYD

&

wmmummmﬁmﬂu@ﬁ%amﬂ:u

Sinthusarn meqmﬂuw%mw?ﬁﬁmmzﬁ (%
recovery) memramqLW@W%@TM@Wmfi%ﬁ

Aatnady  dEetnanenantazunalilunig

naRey lasTiudianniiy internal standard 2
NARAMILAY NAULRN inner solufion LA
ANTATANLNINTENUN NIALLULTEA ueRnN LAz
wAiE Y lnavaaeud 3 ArududuAa 10,20 way
30 lulAINTUARNAAART AOMTUNARALNTALULLTEA
LAZALTNTU 25,50 WAY 75 bHIATNINADNARRAMNT
AMTUVNARAL LL@@U’]L‘WM LATLANINAL VAEU
posdduay 3 T A dia N LE
NALREUNUNTINNIRIFIU UNUTEANENINIE
Lﬂ?tmLﬁﬂmﬁ@mﬂmmmimma P NANDLNIAN
Tﬁﬁﬂdmmmuummmmu internal standard 500

£, 1 F—3 ey =
TulAsansuan Lmumﬁ‘@zm‘ummﬂmmmﬁim@i@m

NSNARBUAMNLNUYY (Precision)

NAAOL AN LN UENIAITITILATIZIANNI DYDY
Sinthusarm™  AeLFTuNFANesinsent baelata 1At
e Repeomblll’ry replicate analysis of samples
Tumqamqm@mau TUNAT 4 AURARBNU YURY 5
e robustness  lagl

LFI?@QM@L@?QQL@EIQHU LLWE&%ﬂ?’WﬁﬁLL@t’QMW’m'}?

e £

AR ‘V]@“EI@‘U mmmmnu

AT FNaTU ARRY 4 U7 A¥ 5 17 ANUITL
mmmmmmmummﬁm (standard deviation,
SD) annAvadtluusaziu AN ANRILT ANB Y
nsuisdsau (relative standard deviation, RSD)

P |
Reaulaunaaniasedlaunsy NARILLANIE



Bull. Dept. Med. Sci. Dialysis and HPLC Determine Benzoic acid, Aspartame and Caffeine

Vol 40 No. 4 October-December 1998 Yupa Chantapanyarat and Veeraporn Jamsri
repeatability test NNSVNARALAIMNAINNILURIIE (Specificity)

T HANT AL AN NANTBINTALLULTEA LRALNNH
= =i o o 6 = a =
LAWIHAN AYAUUTALNR NIATaTUA TAATTL
avdTalny 1A wasAlansandiuu LIl anieaInaTuea

o .
NTNARAUANATFANEINITOTIENTU (Limit of

quantitation , LOQ )
naaeulaunsLgNEuee Sinthusarm'® aaenI3

UNEA 1EVPR LWSRE WazinNga asdiiATes HPLC

Lﬁumm“mammmunmLuuiﬂn%‘m LARUN LN

AATINUANANTBUIAT LUNTUENANTRENN (reten-
meLLmWLN@uwmmmmuu@m aslusinatnalatis

. —11.57,Cafferne

tion time) **
1aalasa w"lmmmﬂuwmwa’t@ AnLuNAaeLly
Frathd 3 TRe LeRan u’zmablmmﬂmmmmmwn .
A AU Ut U ERINNs NARBLTNARY 5 AT,
s RANBNINAE  LAZANUTE@NEUDINTLUI YT AINANTINELATAINAAINATT AINTOLENATTNIE
Fe | o | £ ;
SR TauruSrandsedlaunse negemanty  wulaas wedluns  adenine  sulfate uaziAn
ALY ' AWau aanainiuld A4nnd 1 Way NINN2
Volft
UI.OOOC}CI | 1 ?'DSQOOL | O.lOOOOi | | lf;).lfiﬂ:ll:*:
)L 00 1
.80 —
:_ {_’ = == e e — 4.66,H0aemz0lc
H.00 T ”
7 a0 -—-E T —7 .44 . Aspartame
: (/
{0, 00 % r_i._)-——‘?.épa.ﬁmeruna

o
AR 1 1AINIALNTNIBIAN TR ANENIATTIUNAN

Vviolt
Ch, UC‘Hl.lLH..l (a0 E-f”.“f”f‘-' 3, 1‘:{flﬁﬂ" i), .1.5.'1}'1:3'5.”;*
(i il T | | | S— | | L | j ; . | -
- E
1
a1 L‘x
-_-l{: Y il o
el T ,}J—;E v o= w09, Benzalco
i A
- mp K__,__;-——?.qﬂ.ﬂrspartame
- "'""quu 573&[1&” 1. 6=
1,00 77 ,j‘""’;
i ‘
y . 41.27.Caffaing
T el

=" s ‘ " 3 =] =
o 1psunlALnsNeadans 3 TNA LAy Adenine sulfate Tursesnslaenlaeislaalata

=b.

NN

405



9. NSNINE. W,
9 40 ayual 4 ARIAN-FUINAN 2547

ATNNTNARBUAITNL T UL R UATILALTIINS
NATIEY 1o plot ﬂﬁﬂﬁ‘mmammmmwm
RITAEABNIRIFIUNIALULTEA UazuArindy 7
ANNLTNTY 5,10,20,25 WaY 30 tnlATNTN Aallaaans
wadt . Arududy 10,20,30.40 uar 50
Lulpsnsusedaaans SURLTIERA A regression
ine 1e3nsAlLUlTEA wadt i wazuANiWEY NAA
Y(area) = -0.0203+1.13*X, Y(area)
- 0.0305+2.51"X WAL Y(area) = -0.0131+0.669*X

ANANUTEANTIRIANNANANUS AN 0.9979.0.9970

ABUATIEUNTAUUITER UORLUNUNN UAXUANIWE L
gW7 AUNLYQ1eAY URE TIENT UANAT

= |

LAY 0.9976 MINAIAYU  TAUBINITIUATISENAN
5-30 \WIlATNINAANAAART A usunsaiuulaan
LAzULANINEL 10-50 lulAsnTusaliadans &1usu
LARLNNN
HANTYNARDLANNDNABIIBIIFUATIZY LAt
NILANANTRY mammmwmmmuuimﬂ
LaaU NNy wazuAninau m’lum@mdm@mamm“
huald nasey avuidudug ar 3
Wioufouislaelada wazdsaniieselnanss

AIRNTIN 1-3

A5 1 WRruisudssAnsnwasrasnsaiuulnes nesalaelatauasSeasan el emng
=y . Syeed oy b ¥ f-'i
Y5 lnalata 5AMINATEN L ALFSS
AL UFnnouilan (ug/ml) n=3 [USunufiin (ug/ml) n=
10 20 30 10 20 30
UNRHAL 01.540.64 | 91.740.24 | 93.140.40 | 90.940.67 196.240.38 | 99.140.34
L
UIA L 94.243.12 | 92.7%1.37 | 95.1271.48 1 90.840.47 | 95.540.46 101 640.56
. - a a " - 3 aciad v oy
A5 2 WSuuiieudssAvsnwntreswadatine loenslaalatauasarasidiasaslang sy
T |
slaalaga SAALINLATRILALIFT
poeene [l (ug/mi) n=3 |FuiniAn (ug/mi) n=3
25 50 75 25 50 75
LD R AL 03.940.57 196.041.19 197.541.07 [103.440.83[103.540.971104.740.90
Uealel 88.342.14 | 97.242.00 | 95.341.89 | 99.4+0.89 |101.240.58105.340.15

406




Bull. Dept. Med. Sci. Dialysis and HPLC Determine Benzoic acid, Aspartame and Caffeine

Vol 40 No. 4 October-December 1998 Yupa Chantapanyarat and Veeraporn Jamsri

-'ﬂ. = =Y F
19199 3 s euyuUssansnawiaraduaninay 1aenslanlatauaznsanidiasadlatingg

Sy ey Aalad Y <
T5lnalata NFRALTLATEI LALLM

Aoty | RuiiEN (ug/mil) n=3 | Sunauiin (ug/ml) n=3

10 20 30 10 20 30

i

UNDAAL 08.940.80 | 99.430.50 [101.610.621103.440.22[103.730.331103.910. 36

1
u’]mﬂiﬁ 96.213.08 | 95.911.72 | 98.610.94 | 98.630.91 [100.030.40{104.510.75

I = ie =W I}:'; Q. F—Y o/
NANNINARBLANNLNLLN LALAT repeatability test way robustness 11AasNILInan NARDLAARBNL

&’ 1; 5 o
4 W ez 5 9 Wisuoudtleelata wardtasdiaTeslaunsy AIANTIGT 4

o 4 I o o o Aclal =
A5 4 LT UNYUNIINARBUANNLNLEN 1aY3E LaslaTaLaZ A BafL I AT LAY AT

B

" il o v
15150 laTa R aATas AR

a5y nay Repeatability Robustness Repeatability

SD %[RSD SD %RSD SD %[IRSD

NSALUL LT A 1.78 1.38 1.94 1.38 3.84 2,60
LARAL UL 0.43 0.27 2.07 1.00 7.82 2.56
LANLHAL 1.27 0.99 1.72 1.35 3.15 2,55

407



2. NSNINE. W,
9 40 LU 4 ARIAN-FUINAN 2541

NAan”

SesiAssvnsaiuuledn weat vy uazuAWINWEL
w1 Suntlyay1imd uay 5ens uANAT

i t!-' ﬂil =
?wmﬂfaummfgmwmmmmmmiﬁ wazysy ﬁ‘Vlﬁﬂ’]WﬂﬁﬂﬂQ’?NL‘UN‘U%WWﬁ@‘U@Qﬂ?ﬁLUHTWEﬂ LARLILNN

5 P = L~ P = 3
LasuANrEy 1R uTsum AR el atalas e s Aa AR SINTT 5

d' r=| | .:'; -::i' '
AT 5 WBILNEUAPNAANANNITIN Y TntnglaaladauasiaamdATad L AR
3L AVBNINIE LAAT LA LATA ity
1PENERA LI ATRN LALRI
FOBENY (ug/gm), n= (ug/gm), N=5
AsanLla e atisl waniWaw nesuulgenlaal vy uAninE L
ap = 20| = 20 = 20 = 40 = 30 = 15
UNAFAN 89.743.84 | 105.848.35 | 91.747.05 2 - .
5. RSD 4.28 7.89 7.69
9B R LI 70 740.53 | 73.347.04 | 85.943.32 | 80.0%1.18 | 88.415.83 | 90.013.88
5. RSD 0.47 5.61 1.87 1.47 6.59 4.37
A -
LATAIANANANWT | 82.911.04 | 101.4%7.00 89.312.05 - = -
o1 RSD 1.26 65.91 2.30
o o =y . =y
ANTVNARAULAITHNAINNWICURIID lasgni15an sulfate 11Uy mTemol standard RATNITUB

ma‘azmﬁmmgmmmmmmmuiﬁn%m RGRIR Y

= = =y Qs 6 < - =9
LANIWAN ASAUUTALNG NIATBSLA TAAITL

=i o F |

ar ANy LA WAZWATILEATENTLUNLTLAY
AAVIOTIBUNNDTR LONDR IWTAR UATLUIER (W)
LW WATes HPLC  wudn ARG B TTaim
A NSATRSUA LAY WATUUE ATHITDULENAABANNN

:ﬁll =y :il -y | y Py i
1A LRI IB9LATEIHE NN ARBUAINANITINA L

799150

£ a0y

AN AN ™A T AT WU THILNTALLL LT B A

Laaliny wazuaniay lupsesrulanil adenine

408

Argoudehs mmm‘@d HPLC lusruy isocratic

-:.ﬂdd I

Sasandud iy e ammmmmwm%

AR NARALARALATIZYNLI  IWALARaLNUDIN T

- a“ﬂiﬁ‘

ANUY

saliinunzannuAs K mqmﬂmmiﬂm
dasunapaouiilu ALANEATIEUT N AN
NUABANY 11U 0.1 M NHH PO, / methanol =
97.5 /2.5 mm?mmnmmq P
Ly RaaTiliananms (iregular peak shape)

A NANENL S AT IANNANTUE  1BINTALLIL
To8m weal vy wazuAiWay JA1lna  1.0000
memm'mmewﬂmﬂmwmmﬁ%ﬂumdmmm“wu

ineariry R



Bull. Depft. Med. Sci.
Vol 40 No. 4 October-December 1998

NANNINARBLAIINONFENIDIATIE N MINNTT
Tnelada Lmuamtwmmimamw YummatnneaaL
Latmals IpglANaTazaeNIAsgIunsauuloae
lugne 10-30 InWlpsnTurenaaans VseA NNy
lumatneagszuang 100-300 lulAsniumania LA
ANTALANUNINTFIN  weRtiN wANINEY 25-75
lulmsnsureiaaams PRI TR INEI L ERRTR
TEUIN 250-750 Tuiﬂa‘nmm@ﬂm Mmﬂﬁmmmw
BELN LL@“mﬁfrmmmmumma‘mum WAAITIEIS
AEINANUYNFDIA

HANITNARDLANNUNULNLALTD repeatability

L)

WRE robustness

Qs | - | L]
UANRUINUNDAANNLIN I8 LA LA
mumﬁmmumm “l‘mmmmmmLuummﬁmum

FuilseAnsrasannnnlsysou @ﬂiumquﬂ@m?um

N aaL AT latRs
mmmmﬂ@‘ummﬂmwmma‘mwmuimm
LazuANINAULALAE

NTAlLulTIeA  wadu iy

laalada $An 20 bluimﬂmm@nm ’lmmmam@m@u

mm@”lu LRSI adRuA g Taalusaetinatingg

Sy A

IfuaziaTaednanning  AUseAnsaInS e
LANUALLAY an:“ Wﬁmmmmuﬂiﬂmuumm
Lanadnilaau o uunan Lummnmw@imm“
memmmwmmﬂwmuﬂmmmmw Usrnayl
AIUATNTETINTNR  HANTTUNIWNINNILUANETUA
ﬁﬂﬁﬁ’l?ﬁﬁﬂdﬂ’lﬁm?’?iﬁ%uﬁJWHLTﬂQTﬂﬁLNNLU?uiﬁ
gNUA LU HAauuiuete laganiLies
ﬂﬂmuﬁmmLﬁmLuummeztﬂumﬁa:maiﬂﬁﬁ@ﬂ

oy o

ma**numumaaimmumeﬂmmmm A5ap

L’mm@ﬂmﬂmq ummmwmmmmmmﬁmiu
m@mammﬂimqmﬁq‘ﬁim@iaﬁmma 40,30 WAY 15
Tuiﬂinmm@nmmmmmu ULATUTERYIENINIEEINI
Lfﬁnﬁfamm:?ﬂmﬂmﬁmLlumrﬁuﬁmﬁu AINNITIN

1% I %

ﬁhﬁﬁmﬁmmimﬂmmm andumaglamiasigly

ll?mmmmwa“lwmmwmummu mm’mumum

PO

N3NA peak tail on initial wﬂwmwi&ﬂugﬂmm
AUIE AR LATANNTLNANARNH U AINANILTUNL

409

Dialysis and HPLC Determine Benzoic acid, Aspartame and Caffeine
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