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Thermo separation products isocratic high
performance liquid chromatography system consists
of solvent delivery system Model CM 3200,
variable UV-VIS detector Model SM 3200,
injector Rheodyne 7125 with 20 ul loop,
PC-Pentium III Compaq Deskpro with monitor
Compaq V-500 and printer Lexmark Optra
LX-300

Ultra sonic bath

Cellulose membrane (Cellu Sep regenerated
cellulose tubular membrane, flat width 45 mm,
wall thickness 20 um MW. 12,000 - 14,000)

Clarification kits for solvent and sample
filtration. Membrane filter for solvent and sample
(Nylon 66 membrane, Alltech) pore size 0.45

um, diameter 47 and 13 mm

AMzAsadiia
Column : BDS Hypersil C 18 (4.6 x 250
mm, 5 um) Thermo Quest, attached with guard
column
Mobile phase 0.01 M NH4OAc : MeOH

ratio 60 : 40, flow rate : 1.2 ml/min
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Detector : UV 235 nm, range 0.01 AUFS
Injection volume : 20 ul
Chart speed : 0.5 cm/min

Calculation type : standard and base on area

MININIFIU LS 13LAH

Standard benzoic acid, purity 99.8% Wag
sorbic acid, purity 99.3% (Sigma Chemical
Company)

Methanol (MeOH) for HPLC (Merck),
sodium chloride (NaCl) AR grade, 85% phosphoric
acid (H3PO4), ammonium acetate (NH4OAC) AR
grade and acetic acid (CH3COOH) AR grade,
ammonium dihydrogen phosphate (NH H PO )
AR grade

IBe38N 198zAIENIANIFIU

- Stock standard solution YBNNINLUU-
ladnuaznsagasinanududuniinas 500
TuTasn3udaiagans wisalasds 15masgIu
nsawulsdnuaznsagasingiinas 0.025 A5
aza1alu 40% methanol USuUSuiaseae
vhnauily 50 fiadans 1y volumetric flask

- Standard solution 2a4nsALUUlLDN
warnsezasunANNNIUTTeay 2,5, 10, 20,
40 uaz 50 lulasnSudafiaaans waldlums
TNNININAITIU WTumUSinansauuladn
waznsazasin wwienlaalile standard stock
solution 0.1, 0.25, 0.5, 1.0, 2.0 wac 2.5
1088035 09lu volumetric flask YSuUSanasae
vhnawdlu 25 iadans

- Standard solution adnsALUUlHBN
waznsazasunANNNdusiina: 100 lulas-
nSudaiiadans ialdlunmsme avienie

YANNIIATIANWU Limit of detection (LOD) waz
AAMNOVDIMTINBIUTHINY Limit of quantita-
tion (LOQ) M5 LOD war LOQ t@3anlag
Yo 10 §9daa5289 stock standard solution
a4ly volumetric flask waUSuUSunasaae

nauliasu 50 Nadans

2A5tm383 mobile phase
1. 0.01 M NH OAc : MeOH = 60 : 40
% NH OAc 0.8 n3x azneluthnay
800 Hadans USu pH 1l 4.5 - 4.6 M@ acetic
acid YSuusinasliile 1 805 Tu volumetric flask
a9 1sazaneiian 300 fiaaans ml T cylinder
fifiAaq 500 03805 WS AN methanol 200
199805 welienny A998 clarification
kits %ﬂﬁ membrane filter 2116 0.45 N1ASLNAT
Cushgudnas 47 dadwes uarlaud lu
ysazaew Wiilagld Ultra sonic bath
2. 0.1M NH H PO, : MeOH= 97.5:2.5
# NH H PO 11.5 3N azanennaY
Ysuusanasidu 1 895 i volumetric flask
09 15ATAETAN 487.5 NaFANS W NAU McOH
12.5 iadans wan Wiy nseesu clarifica-
tion Kits S‘Z!;\ifl membrane filter AUIM 0.45
Tulasins L urhgudnas 47 Tadns

ABLHITN Dialysis solution

Inner solution ‘?‘.'fl}\‘l NaCl 100 NS4 aLane
dethnauasly volumetric flask 2u10 1 305
Ly 859% H PO, 11.8 N3N USulsanasensi
naulidla 1 aas

Outer solution : %’Q 85% H3PO4 11.8
A3y Bevndeinnay aely volumetric flask
210 1§05 VsulSinasaehnauliile 1 s
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MINHUIDIATIEY
w3sndadliuz v 155lasled

wasdneiss HPLC aaldmadud c18 Tog
aaurugagla wnusuliienuen 15 - 20
wudes wilnh doumenilsliifuge #
g3 20 51 1 Tuge 1@ inner solution 20
#adaes  Sathngeadat uenelduuuenld
whnu 1 'aelunszuenaie 21 250 Nadans
L@ outer solution AUl 190 Nadans UYathn
AszUBNANMEIITY Heady udSu
US11605018 outer solution AUATU 200 HadANS
e shuwsusuil ‘Sedeie weidnas
ASDINIUNTEMENTDY 2@ 0.45 LNlASINAS
LU gUENaNYING 13 NadNns g clarifi-
cation kits asluzia vial lgdeghanians
wnduaglurn 5 - 50 lulasnsudaiiadans
i ludawhiedes HPLC dhadheas 20 lulasans

Msne auanyldlavaais

M3 TNNNUNAIFIU

A0 199TABNINITIUANNIINTY 2, 5,
10, 20, 40 uaz 50 lulasnsuaaiiaaans Usias
20 lulasans whiades HPLC Seuiildiia
(peak area) %’NﬂﬁWNWligﬂu’isﬂﬁNﬂﬂN

WNTUYDI 158zaENINIFIUNIALUULEDNUEY
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NSATDTUNAUNUN LANAYBY 15AINENULADZHIA
° VW a £ U A ..
wazAnue NUse n5mMsea " uwla (Coefficient

of determination : r)

Msne auaNMEuL “unsauasii 8 (Linearity
and Range)

e 1992818NIAIFIUN NTENIN

a Isa

nsauulEdnuaznsagasinain stock standard
solution 500 lalasnsuaaiiadansan 0.2,0.8,
2.0, 4.0, 8.0 Wa 12 NadanT 89lUAIDENN
lifidagius 20 n3u Tidenududu 5, 20,
50, 100, 200 war 300 Naansu@anlansu
o ' Y a < At o v
mapglius nsenislaalsad nses u
inldaedas HPLC mmsne au 7
Tuwdazanudnduzasiogiu any a9yiie

v U v vV L 43’ d' Y
war 9nNWsEEINeNNENTUAUNUD e e
289 1IUABTYUN

10 BUANINUNY (Accuracy) WATAIIN
(e (Precision)

Yo 1sazaan wvasnsatuuladnuay
%8500 AN stock standard solution 500 LxlAs-
NSNGNNBNT 4.0, 8.0 Waz 12.0 NOdINT
avludashal¥ianudugy 100, 200 waz 300
fiaanfudenlandy hdagnliug nilaeis
loalad wazitanzimusmnawasingiu e
W 2 %0 N0 BU 7 % A ANNLNY
(Accuracy) Tugtaasmsmilasidudmsnaudu
(% Recovery) 34 nsaenailgasil

S 150 leaannmaIesey x 100

0 =
% Recovery N N
Ui 15NeNIN
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MSUMSNG dUANNLNEN (Precision)

< < FAl a
Nenupa luglrandasizudandesuumnns-
U “NWNS (Relative Standard Deviation,

v

% RSD) Fenmlanail

9% RSD = SD X 100
X
SD = @@eNNLTEIuUNINIFIU
X = ARAYRYANAYBINANTILATIEH

N15NO BUTANNAYBINITATIANU
(LOD) tazdnannazain1sinzealsaunm (LOQ)

Wy 19azanen vupensauuladnuas
gasunasludivene 20 n3u lvlenuudy
1.0, 2.0, 5.0,10.0 Lax 20.0 Naansuaanlaniy
nlus nilagislanlad wazitasizsim
USinamaansans a9 lagld HPLC ne au
7 o LAIBUMNINATININTTIULBZAIUIN
wmaaNNwiuLasfiswasianiazainse
@I

A19NA BUANINDILNILLIAIZANYBNID
(Specificity)

T4 1sazarsainasgium 9 @ Usznau
e InAul 6 Ianiud daesu wa vunu
pzgdanu-1a n5a3a3n uanwdy nsatuuladn
waznsazasinasluthualdiduduiiiuns
loalad wad laalvudas sianuENiu 150
fisansuaanlansuoaeinehe uddarhiadas
HPLC tiafnsnamssuniueas 1560 9 i
Tutp3nsduaansitasrzinsatuulednuas
nsAZasUn

A19NA BUANNUNUYDIIDILATILHNTA
wulydnuaznsagasiinludaghaniasausiln
6N 9

1ATIeNLRREUMNG auANNLY
935U lEnumsieneinsauuladnuay

nsawasinluiasanaiindus 3n 6 wile Ao
gy healsl dhseay wiasdy
e winanan nueriBy uaziAIaenNs
ualdn suntion Tesnisidin 15azane
NINIFIUK WupINsaNa 8aniln asludaadh
wiagnnUszanane g luiienududy 100
finanfudanlony vhehaalius nieeis
Toalad nsae udriiadeiss HPLC o au
5 % wUSInawes 159 HNNNNIININATFIY

LRI AN U DDIDIAIEN

We

A a s o = a1
BILAIISUNMANITANYY NTINNIT

oJ)

H
ISl

Jeseindenuiu “uasevesnsauulsdn
wazesin lUgNANNITNIUTEWIN 20 - 300
fiadnsuaanlansy  Teswu “wusz"nins
oo ula (¥ Hewynu 0.9995 way 0.9998
museuaan aslumnd 1

fane suaMNuuLBINTIATIZWR
SEAUANNITNIU 100, 200 (e 300 HaanIu
@anlansy wun manuusivzaensatuulyadn
agluze 95.8 £ 1.0 @9 100.3 + 4.5 U
wansarasinaglugie 93.8 + 5.1 &4 96.8 +
1.1 uazkamsne auamuthewwasnsauulydn
waznsaasiin wudh enuiisvedlugi 1.1 -
4.4 uar 1.5 - 5.3 MUAU (mswﬁ 1)

TupsAny LOD waz LOQ 28435
Ienerinsauulednuaznsnzasin wun LOD
sasimgiuens avsdin e 5 Hedn3ude
Alansy war 20 Tadnsueanlansy lega
ANUULEBINISALUULEBNLAZNSATDSTN LN U
100.1 + 2.8 Waz 85.5 + 1.8 MNAAU LaZA)
ANNLTIEN (%RSD) 289n5AN3 a9fiszauAY
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anunduingiu e (Fadnsudanlaniy)

lﬂ' w g d J v v a s %’ v v v
MNN 1 a9 aeANw &IW‘NS?S‘W]'NQT]NL?lN?luﬂiﬂLUuI"ZiﬂﬂLLaxﬂi(ﬂ‘ZﬁﬂiUﬂlu‘H"lNah\ll,?m?lu

AUNUN LN

M50 1 NSNa auANNLNULATANNNEwaNsIeNEnsauulEdn  uwaznsazastinly

KB lNdu (e au 7 )

ANNENTY nsatunlydn n3aEasin
2aNIngAUL" e ALY AMLieN ALY AMLieN
(ﬁaan%’u/ﬁ‘[an%'u) % Recovery + SD % RSD % Recovery £ SD % RSD
100 100.3 £ 4.5 4.4 93.8 £5.1 5.3
200 95.8 £ 1.0 1.1 96.8 £1.1 1.5
300 99.9 + 2.8 2.8 96.0 £2.2 2.2

wuty 20 dadnsuaanlansy Jawmnu 2.8
Uae 2.2 MUNAU
MIANENANNIUNILLANILANYBNID WU
Tumsldnaany C18 wennsauuladnuaznsa
#o3inaananfine 5.10 uaz 6.69 Wil e
seu Tuzaed Sanduil 6 Semiiud nsednsn
pLdTaN-1A waLEAMIU QnUENBBNNINBY
Tuganen 2.46 - 2.84 H uuandy
wazud UNNgNUenNaanane 3.51 uas 5.46

Wi awadu den asluawdl 22 u
AoaNY Cationexchange WUIMaNAUT 6 I Tud
pridaliu-1A FAM3Y Waznsadasnaanind
L 2.86, 2.86, 2.97, 3.19 waz 3.81 W7
sy sainsawuulzdnuaznsenasin
pANINANAT 3.51 WAz 4.28 Wi MNEIAU
Juwe thnuuazuenmduazeaniinan 5.19

waz 8.09 N f9K A9 lUMWN 2b
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Name z - 2a
Retention Time [ £ 2
200 — = bt —200
g 3 g
- — (=}
2 - s -
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E 100 - = 5 < 100
¥ g
Sl 2
= o <
=
0 ——— | = L 0
[ [ [ [
0 2 4 ) 8 10
Minutes
SM3200 S 2b
Ben-Asp-Caft 4 =
200 —{ Name 200
Retention Time
3 =
g oo- T
= s 3 s 2
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5 RIEE g £
100 — + a8 = ° —100
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28 gL
s 2]
[ [ [ [
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Minutes

M 2 1 aalasanInunsnuaensauuledn NsATaSUN NSATASN AU 6 IHUT wa Uunu
ardday-1a #AAsY wazuanwdy Uswar 150 fHadnsueanlansy Tuinwua ldwndumela
AL 2a) Column C18 (5 wm), mobile phase : 0.01 M NH OAc : MeOH = 60 : 40 wavelength

235 nm 2b) Column cation exchange (10 wm), mobile phase : 0.01 M NH H PO : MeOH =
97.5 : 2.5, wavelength 214 nm
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HaASNNIUNITNG BUANINLNUYDY
F5uarlummsiessvinsauuladnuaznsa
s o a a o o~ a a )
2850n lULATDIANTNADU ) BN 6 UM NILAU
ANMNWNIY 100 NadnsN@anlanin wuh

=l

anuwiuiidmasyiiu 95.9 + 3.2 uaz
94.2 + 5.0 MNAIRU UATAMNALIYBINTA
W aaleuhAU 2.3 uaz 2.5 MNEITURIL 0
Tumnsi 2
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ANNLINAY 100 NAdNSNABNLANSN NA DU 5 %)
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FBUNLAINON \ o \ -
AIULLNY AIUNLNEN AIULLNY AIINLNEN
% Recovery £ SD % RSD % Recovery £ SD % RSD
1. dhvmnudagy 97.5 £1.5 1.6 89.9 + 2.7 3.0
2. wualsl 94.3 +2.4 2.5 94.0 + 1.3 1.4
3. 1hsnan 93.5 +1.0 1.1 88.8 + 1.0 2.1
4. Sasduiain 95.1 +1.6 1.7 96.5 + 2.4 2.5
5. Lﬂ%'axi(?d’lill&l Nl
uanindu 93.5 +1.7 1.7 93.0 + 2.6 2.8
6. 1ASaeaNs wals
i au3en 101.6 +2.6 2.6 102.7 + 3.5 3.4
Ainae 95.9 +3.2 2.3 94.2 + 5.0 2.5

a 4
AU

Bmsasnadenzilsunansatuulsdn
da 90’ v v v c} L d?l

waznsarasin lwheua lsdudunnanndulas

o o ' Y a £ v aa =~
nstasanaiaglius nidreislealad
waNeNLvsiauazUSunaaeis High Per-
formance Liquid Chromatography Tuszuu
isocratic  1M3DIATIWINQAU NN B9nii0
Talugrenuadu 20 - 300 Tadnsuee
Alansn (mwh 1) lessraianuuiuuas
anaen lagmmzluindne 3 seauany
W2y A 100, 200 AL 300 HaansuAdN lansu
wazlvinsauaanmmMuuamnlsemMansznsn
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Development of Method for Determination of Benzoic Acid and

Sorbic Acid in Concentrated Fruit Juice

Kvanta Kwangvanshiratada and Veeraporn Jamsri
Bureau of Quality and Safe of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000,
Thailand.

ABSTRACT Benzoic and sorbic acid in beverage were conventionally analysed by spectrophotometric
method. Before being measured by spectrophotometer, extraction with ether for benzoic acid and steam
distillation for sorbic acid were performed. These preparation steps were time consuming and concerned
harmful solvents. Therefore, more appropriate technique was developed. The study comprised dialysis
to cleaned up the sample and analysis by HPLC in isocratic system at A 235 nm and method validation.
The validation study showed that the linearity of the method was in the range 20-300 mg/kg with
very high correlation coefficient for the two acids (r* = 0.9995 and 0.9998). The limit of detection
(LOD) and limit of quantitation (LOQ) of both acids were 5 and 20 mg/kg, respectively. For accuracy
and precision at level 100, 200 and 300 mg/kg, the percent recovery was 95.8 £ 1.0 - 100.3 * 4.5 for
benzoic acid and 93.8 £ 5.1 - 96.8 £+ 1.1 for sorbic acid and %RSD was 1.1 - 4.4 for benzoic acid and
1.5 - 5.3 for sorbic acid. The study for possible interferences from vitamin B6 , vitamin C, acesulfame-k,
saccharin, citric acid, aspartame and caffeine that always found in beverage showed no interference by
each substance. Therefore, this method is appropriate to analyse preservatives in concentrated fruit juice

and in other kinds of beverage with accepted percent recovery and precision.

Key words : dialysis, HPLC, benzoic acid, sorbic acid, fruit juice.
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