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RINGKASAN

Satu kaedah untuk penentuan asid bcnzoik dalam sos c i l i  dengan kromatograf i  cccair  tckanan

t inggi  (HPLC) menggunakan turus Hewlet t  Packard RP-8 dan 57.  mctanol  dan metanol  (50:50)

sebagai  fasa bergerak di terangkan. Ia d ikesan pada 254 nm dengan mcnggunakan pengesan jarak

gelombang pemboleh-ubah. Pemul ihan 81 .5c/ , ,  + 2. l lc / r '  te lah didapat i  apabi la -5 pg asid benzoik

standard digunakan dalam kaj ian in i .  Persamaan yang baik d idapat i  antara hasi l  dar ipada penggunaan

HPLC dan kaedah penyul ingan wap. kecual i  sedik i t  gangguan yang mungkin discbabkan oleh asid

volat i l  dalam hasi l  keputusan yang lebih t inggi  yang drperolehi  dengan kaedah penyul ingan wap.

INTRODUCTION

Advancements in  methodology and
instrumentation have made high perfor-
mance liquid chromatography (HPLC) a
very powerful tool for the analysis of food
components and additives. High perfor-
mance liquid chromatography methods for
the determination of benzoic acid and sorbic
acid in fruit juices and other food products
have been repor ted (NelsoN, 1973;  Snvlv,
WoonwRnn and CoNpno.  1916:
E rsENserss ,  WenEn  and  EH leno rNc .  19771
CnnruEvnlE,  1980).  Advantages of  th is
technique are associated wi th the speed.  the
speci f ic i ty  of  the analys is  and most
important  of  a l l ,  min imal  sample prepara-
tion was required. Titrimetric and spectro-
photometric methods are the official
methods recommended (Pennsoru, 1970:
A.O.A.C.  ,1975).  However,  these methods
are tedious and at t imes results are not
reproducible.

Chil l i  sauce is a product prepared from
chi l l i ,  sugar.  v inegar,  sa l t  and spices wi th pH
values around.3.5.  Sodium benzoate,  which
is  a preservat ive wi th a pH range of  2.5-4.0
for  opt imum microbia l  inh ib i t ion (Funrn,
1968),  is  a common preservat ive used in th is
product. The present paper described a
simple and rapid estimation by reverse
phase HPLC of benzoic acid in chil l i  sauce,
and the percentage recovery as compared

wi th t i t r imetr ic  analvs is  (PennsoN, 1970).

MATERIALS AND METHODS

Instrument

Analyses were per formed wi th a
Hewlet t  Packard 10848 L iquid Chroma-
tography equipped wi th a var iable wave-
length detector  (190-6(X) nm).  a var iable
volume in jector  in ject ion system, a bui l t - in
pr inter /p lot ter  and a d ig i ta l  in tegrator .  A
reversed phase RP-8.  l0  pm Hewlet t
Packard Column (200 x 46 mm i .d. )  was
used wi th 57r '  methanol :  methanol  (Merck,
HPLC grade) as the mobi le  phase (A:B) .
The solvent was fi l tered through a 0.i3 p
Mi l l ipore f i l ter  wi th the a id of  gent le
suction. The flow rate of the mobile phasc
was set  at  1.5 ml /minute.  The var iable
wavelength detector  and the reference
wavelength were set  at254 nm and 4(X) nm
respect ive ly .  The oven and solvent  tempera-
tures were set  at  35 '  Cent israde.

Sample Preparation

Seven bot t les of  ch i l l i  sauce were
randomly col lected f rom the market .  The
pH of  4 g of  homogenized sauce sample was
adjusted to 2 wi th d i lu te sulphur ic  ac id and
extracted twice wi th l0  ml  of  d iethy l  ether
(BDH, Anala grade).  The ether  solut ion
was extracted twice wi th l0  ml  of  0.1 N
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sodium hydroxide (BDH, Anala grade) anc

the ether portion was discarded. The

aqueous phase was acidified to pH 2 and re-

extracted first with 20 ml and then with 10
ml of ether. The ether was evaporated off

and the residues were dis-solved in 10 ml of
methanol (Merck, HPLC grade).

The extracted sample was fi l tered

through a 0.5 pc Mill ipore fi l ter with the aic

of Luer Lock syringe into a sample vial and

10 pl of this extract was injected into the

column.

Preparation of Standard Benzoic Acid (500

g.g/ml)

Twenty-five mill igrammes of benzoic

acid (BDH, Anala grade) was accurately
weighed in a weighing boat and dissolved in
methanol in a 50-ml volumetric f lask. The

standard solution was fi l tered through a 0.5

ir, Mil l ipore fi l ter with the aid of Luer Lock

syringe into a sample vial. Ten microlitres of

this standard benzoic acid was used in the
external standard calibration.

RESULTS AND DISCUSSION

External standard calibration method
was adopted in this study. The RP-8
column was equil ibrated with the mobile
phase solvent at a maximum flow rate of 4
ml/minute. Very stable baselines were
obtained at slope sensitivity (ss) set at 0.5
and zero. Trial runs at various flow rates of
1,  1.5 and 2.0 ml /min as wel l  as at  d i f ferent
solvent compositions were carried out.
Table 1 shows the retention times (R.T.) of
the standard benzoic acid at different flow
rates and solvent compositions. A flow rate
of 1.5 ml/min and a mobile phase of 5OVo
composition B was chosen. A typical
chromatogram of standard benzoic acid is
shown in Figure l.

Solvent temperature was found effect-

ing the R.T. of the peak. This was observed
when the solvent temperature was set at

Table 1. Retention time of standard benzoic
acid at different flow rates and Vo methanol

Flow rate
(ml/min)

% B Retent ion t ime
(me thano l )  (m in )

I
1 . 5
1 . 5
2 .0
2 . 0
2 . 0
2 . 0

70
50
80
30
40
50
75

4.05
3.75
)  i 1

3.94
3.20
2.86
2 . 1 0

I
3
o

3.

lnj-start

0

J.6.2.

Figure L Chromatogram of 10 p"l of

standard benzoic acid (500 p.glml).

ambient temperature (25'C) where fluctua-

tions in the R.T. occurred. When the
solvent temperature was set at 35"C or at a

slightly higher temperature than the room

temperature, reproducibil i ty of the reten-

tion time was within the 5Vo retention time

window.

In the solvent container A. a 5Vo
methanol solution was used instead of the
pure disti l led water. This was to avoid
excessive heat produced when methanol
(50%) was mixed wi th HrO (50%) in  the
mixing chamber prior to flowing into the
chromatography column.

Recovery tests of the standard benzoic
acid (5 g.g) were carried out in order to test
the efficiency of the method of extraction.
Table 2 shows the percentage recovery and
the reproducibil i ty of the peak. An average
of 8l.5Vo + 2.7IVo of the standard were
recovered if standard benzoic acid was
extracted using the method described for
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Table 2.  Retent ion t imes and percentage recovery of  the extracted
benzoic acid (amount injected : 5 pg)

Rr - t cn t i t r n  t imc  (m in ) Standard benzoic acid recovercd

Standard bcnzoic acid Extractcd bcnzoic acid Amoun t  ( pg )

3.lt-s
3.n-s
3 .n5
3. ri3
3 . 6 0

3 . 6 0

3. flO

3 . 8 1

-3 .u l

3. r33

3.60

3.60

r.t2. ri
ft3.6
112.1

ri2.1
7rJ.6
79 .1 )

1 .  t 3
:1. I ti

1 . t J
.+ .  l2

3 .93

3.95

Avc:  f l l .5 ' r i  +  2 . l l ' r ' t

sample preparat ion.  Ten micro l i t res (5 +g;
of  non-extracted standard benzoic ac id was
used as the external  s tandard in  the cal i -
bration run. Figure 2 shows the chroma-
togram of  the extracted standard benzc ' r ic
ac id .

Dctcctor  rcsp()nsc

Figure 2. Chromatogram oJ' :itandord
benzoic ocid extrocted in methanol.

Table 3 shows the results of a com-
parat ive study of  the amounts of  benzoic
acid in  some chi l l i  sauce samples obta ined
by the HPLC method descr ibed and the
s team d i s t i l l a t i on  me thod  (A .O .A .C . ,
1975).  In  samples CS3 and CS3-A agree-
able resul ts  were obta ined by both methods.
In  samp les  CS-  1 .  CS-2  and  CS-4  benzo i c
acid was not  deteqted by the HPLC method
but  12 to 21 ppm were obta ined by the
steam dist i l la t ion method.  The h igher
resul ts  obta ined by the la t ter  method might
be due to the in ter ference of  other  volat i le
acids present  in  the products.

The extract  of  the benzoic ac id f rom
the sampie stayed rather  s table in  methanol .
This was shown bv resul ts  obta ined in Table
3.  In  samples CS3 and CS3-A.  on the f i rs t
day of  ext ract ion,  the amounts obta ined

I
=
a

3
3
a

Table 3.  Compar ison of  resul ts  for  the est imat ion of  benzoic
acid by HPLC and steam dist i l la t ion methods

Sample codc Est imated benzoic acid (pg/g)

HPLC me thod S tcam d i s t i l l a t i on  mc thod

CS3

CS3-A

C S I

C S _ 2

CS_.I

S C 3

SC_3,A

I
. l

I
3 l

3 l l t  +  20  (n : . { )
-332 +  27  (n :3 )

l . l J  +  30  (n :2 )
206 +  .11  (n :2 )

N . D .  ( n : 2 )

N . D .  ( n : 2 )

N . D .  ( n : 2 )

52-s  +  7  (n=3)

5 ; l l  +  l3  (n=3)

2(X) .+  70  (n :2 )

3(X)  +  60  (n=2)

2 l  +  l J  ( n : 2 )

1 2  ( n :  l )

1 7  +  . l  ( n = 2 )

N . A .

N . A .

n  :  No .  o f  dc te rm ina t i ons  ca r r i ed  ou t .
N .D .  :  No t  de t cc tab le .
N .A .  :  No t  ana l ysed .

Thc cxtract  was kept  f i r r  two davs beforc i t  was analysqd
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were 1 318 + 20 ppm and I  144 + 30 ppm
respectively. When tfe extracts were kept in
sample vials for two days, the amounts
obtained were 1 332 + 27 ppm and | 206 +

41 ppm, thus non-s igni f icant  changes were
observed.

Under the chromatographic condi t ions
used in th is  s tudy,  benzoic ac id was not
totally resolved from sorbic acid. a preserva-
t ive which is  not  permi t ted to be used in
sauce.  However;  th is  problem could be

A.O .A .C .  (  1975 ) .  O f f i c i a l  Me thods  o f  Ana l l ' s i s  o f  t hc
Associat ion of  Off ic ia l  Analyt ical  Chcmists (cd.

Honw'r-rz.  W..  Sr- .NZF.r  .  A. .  Rr. r ' ror .os.  H.  and
PARK.  D .L . )  l 2 t h  cd . .  pp .  19 -27 .  Wash ing ton
D . C .

Crnr l .vet . r . .  J .  (  l9t t0) .  Dctcrminat ion of  ascorbic.
sorbic and bcnzoic acids in c i t rus ju iccs bv high-
performancc l iquid chromatography.  Food
Technol. Aust. 32. 3ll2-5.

E rs r - .Nu r - . r ss .  F . .  WF .BFR.  M .  and  E r r r . r - . nD rNr ; .  S .  ( 1977 ) .

Detcrminat ion of  sorbic acid in thc prcscncc of
benzoic acid by high-pcrformancc l iquid
chrnmatngraphv.  ( 'hrornurographiu 10.  262 1.

Funte.  T.E.  (1968).  Handhook oJ Food Addi t ive pp.

overcome by us ing a U-Bandapak CN
reverse phase column with 27c acetic acid'.
methanol  (CnnNevnle,  1980) as the mobi le
phase,  i f  quant i ta t ion is  requi red for  these
two preservatives.
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ABSTRACT

A mcthod is descr ibed for  the de tcrminat ion of  bcnzoic acid in chi l l i  sauce by high pcrformancc
l iquid chromatographv (HPLC) using a RP-13 Hewlet t  Packard column. and 5- t i  mcthi rnol  and
mcthanol  (50:50) as thc mobi lc  phasc.  I t  was detectcd at  25;1 nm by using thc var iablc wavclcn{th
dctcctor .  Rccovcr ics of  l t l .5 l i  t  2. l l ' / (  was obtained when 5 pg of  standard bcnzoic acid u,as uscd in
thc rccovcrv studics.  Good agrccmcnt was obtained betwcen resul ts f rom HPLC and stc i lm dist i l la t ion
mcthods.  cxccpt  somc intcr fcrcncc.  possib ly due to thc prcscncc of  volat i lc  acids was obscrvcd in thc
h rqhc r  r csu l t s  ob ta i ncd  bv  t hc  s t cam d i s t i l l a t i on  mc thou .
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