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INVESTIGATION OF FOOD SUPPLEMENTS WITH PRESERVATIVE E211 (SODIUM
BENZOATE) USING THIN-LAYER CHROMATOGRAPHY

© J. Gedziute, M. Marksa, A. Zevzikoviene, V. Skyrius, A. Zevzikovas

benzoam nampiro yacmo obupaioms 0151 UPOOHUYMEA PIOKUX XAPUOBUX 000ABOK 6 SKOCMI KOHCEPBAHMY Yepe3
11020 AHMUMIKPOOHY Oi10 HA 6ENUKY KIIbKICMb MIKpOOpeanizmis. [Jonycmuma Kinbkicmes 6eH30amy Hampiio 8 pi-
OKUX Xapuosux 006aexax cmanosums 00 2000 me / 1.

Memoou. [[ns 0ocniodxcenus 6ynu 0Opari wicms PIOKUX Xapuosux 000a8oK, wjo Mmicmsame OGeH30am Hampiio.
Ananiz nposoounu 3 euxopucmarnusam ckisinux naacmun CAMAG Twin Chamber, TLC Silica Gel 60 F254, cuc-
memu po3uuHHUKi6 (xnopogopm - emanon 9:1) i Y@-ceimna (254 um) ons sizyanizayii.

Pezynomamu. Memoou gizyanizayii i cucmemu po3uuHHUKI8 Oyau 00paHi 3 GUKOPUCIAHHAM eMAOHHUX PO3UU-
Hig. benzoam nampirn idenmugbikysanu 3a donomoeoro Rf = (.76, 11020 KinbKicmb USHAYAIU WIAXOM KALIODY-
eanns. [[na ioenmugbikayii Oenzoamy Hampiro  piOKux xapyosux 0obaskax Oyia adanmosanda 8ani008ana me-
moouka. Kinbkicms 6enzoamy nampito ananizysanacs y 8cix 00Caioxcenux 00'ekmax i He nepeguiyy8ano 0onyc-
Mumy KilbKicmb.

Bucnoexu. Bubpani memoouxu nioxooams 01a AKICHOI i KiNbKICHOI oyinKu benzoamy Hampilo 8 piOKux xapuo-
sux dobaskax

Knrouosi cnosa: monkowaposa xpomamozpais, xap1osi 006aexu, 6eH30am Hampiro, AKICHe [ KUIbKICHE U3HA-

UYEeHHA

1. Introduction

Preservatives — a group of food additives which
are used as antimicrobial agents to help keep the fresh
product longer [1, 2]. One of the representatives, sodium
benzoate, is often chosen for the manufacture of liquid
food supplements due to its antimicrobial effect against a
large number of microorganisms and its better solubility
in water than its precursor — benzoic acid [3-5]. The
toxicology and adverse effects of benzoic acid and its
derivatives and their safety levels have always been con-
troversial [4]. Sodium benzoate has been found to inhibit
the activity of D-amino acid oxidase, an enzyme that
degrades D-serine, a highly prevalent amino acid in the
brain [6]. Benzoic acid is slightly irritant to the skin and
eyes, and sodium benzoate only to eyes [4].

2. Formulation of the problem

Currently, benzoic acid and a great variety of re-
lated compounds are generally recognized as safe sub-
stances and their use as additives in foods, cosmetics,
pharmaceutical and hygiene products, is permitted by
WHO and FDA [4]. But its amount should be controlled.
Permissible sodium benzoate or benzoic acid amount in
liquid food supplements is up to 2000 mg/l [4, 7]. Sodi-
um benzoate can be added as preservative, but it can
occur as common metabolite in plants (which are used
for food supplements manufacture) too.

3. Analysis of recent studies and publications

Sodium benzoate is one of the most popular pre-
servative in liquid food supplements, but as per analysis
of literature sources there wasn’t find any information

about it’s qualitative and quantitative analysis in them.
There are some data about identification and quantifica-
tion of sodium benzoate in solid forms of food supple-
ments or food.

4. Allocation of unsolved parts of the general
problem

After analysis of literature data it was observed
that authors suggest to apply for analysis rarely used
solvents (i.e. methylethylketone, n-methyl formate, etc.),
which should be specially acquired for mentioned analy-
sis [8, 9]. This leads to additional expenses for laborato-
ry. However, in methodics used in medicines analysis
more commonly solvents are used [10].

5. Formulation of goals (tasks) of Article

It is important to develop new, fast, simple and
precise methodics for analysis of sodium benzoate in
food supplements and to adapt them to everyday practic-
es in order to avoid possible adverse reactions due to
exceeded permissible amount. The aim of experiment: to
apply a thin-layer chromatography (TLC) methodology
for qualitative and quantitative evaluation of sodium
benzoate in liquid food supplements.

6. Materials and methods

The object of investigation: six randomly cho-
sen liquid food supplements, containing sodium ben-
zoate which is used as preservative. All analysed food
supplements are available in Lithuanian pharmacies.
Composition of each investigated object is presented
in table (Table 1).
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Table 1

Investigated food supplements qualitative composition, indicated by manufacturers

Investigated
object

Compositions

FS_1

Glucose syrup, purified water, humectant sorbitol, aronia juice, raspberry flavoring, L-ascorbic
acid (vitamin C), D-alpha-tocopheryl acetate (vitamin E), zinc gluconate (zinc), aloe vera extract,
retinyl palmitate (vitamin A), sodium selenite (selenium), acidity regulator citric acid, preserva-
tive sodium benzoate.

FS 2

Black currant juice, iron citrate, horsetail extract, big nettle extract, common birch leaf extract,
hyssop extract, buckhorn extract, lemon balm extract, honey, emulsifier carboxymethyl cellulose,
humectant glycerol, preservatives potassium sorbate and sodium benzoate.

FS_3

Lactulose, grapefruit flavoring, acidity regulator citric acid, chinese rhubarb root extract, pre-
servative sodium benzoate, emulsifiers microcrystalline cellulose and sodium carboxymethyl-
cellulose.

FS_4

Purified water, english hawthorn fruit dry extract, common valerian root dry extract, motherwort
herb dry extract, lemon balm leaf dry extract, preservatives potassium sorbate and sodium ben-
zoate, pyridoxine hydrochloride, pteroylmonoglutamic acid.

FS_5

Serenzo™, gamma-amino butyric acid, L-tryptophan, common chamomile petals dry extract,
pyridoxine hydrochloride (vitamin Bg), emulsifiers microcrystalline cellulose and sodium carbox-
ymethylcellulose, preservatives potassium sorbate and sodium benzoate, sweetener sucralose,
black currant extract.

FS_6

Purified water, humectant glycerol, common valerian dry extract, lemon balm dry extract, com-
mon hop dry extract, natural flavoring menthol, preservative sodium benzoate.

Reference and test solutions. Reference solutions
(1 mg/ml) in methanol, prepared from benzoic acid
standard (purity 99.5 %, Sigma-Aldrich) and sodium
benzoate standard (purity 99.5 %, Sigma-Aldrich). Test
solutions were prepared from liquid food supplements:
1 ml of each individual food supplement was placed in
different 5 ml volumetric flasks and methanol was added
to the measuring bar. Solutions were filtered through the
polytetrafluoroethylene (PTFE) syringe filters with a
diameter of 25 mm and pore sizes of 22 pm (due to visi-
ble ballast substances).

TLC methodology: chromatographic analysis was
performed using ,,CAMAG Twin Chamber* 20 x 20 cm
chambers and chromatographic plates 20 x 20 cm (TLC
Silica Gel 60 F254 glass plates; Sigma — Aldrich, Ger-
many). The samples on chromatographic plates were
applied using a semi-automatic sampling applicator
"CAMAG Linomat 5. Retention index (Rf) values for
the mixture component spots were determined using
visualization device "CAMAG TLC Visualizer and the
software "VideoScan”. For the solvent system prepara-
tion were used: ethyl acetate, methanol, concentrated
ammonia, chloroform, ethanol. Visualization of chroma-

—
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\

tographic plates was performed using UV light lamp
(254 nm) and Mandelin reagent, which was prepared by
dissolution of 1.0 g of ammonium vanadate in 1.5 ml of
water with further dilution with sulfuric acid to 100 ml

[8].

Validation: For validation process following pa-
rameters has been chosen: specificity, repeatability, pre-
cision, limits (LOD and LOQ).

Analysis of food supplements: qualitative analysis
was performed under the above mentioned conditions. 30
pl of each test solution was applied on the chromato-
graphic plates.

For quantitative evaluation calibration curve was
obtained (Fig. 1), using 6 prepared reference solutions,
which concentrations were respectively: 1.0 mg/ml, 0.5
mg/ml, 0.25 mg/ml, 0.125 mg/ml, 0.0625 mg/ml and
0.03125 mg/ml. Each point was measured 3 times. Quan-
tity was calculated according to obtained formula:

Y =853 *10°+7.66 * 10" * X,
where: Y — peak area; X — amount of investigated sub-
stance.

The data were collected and analyzed using SPSS
program.

0 T
0.0298876
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Fig. 1. Calibration curve
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6. Results

Methods for visualisation and solvent system
were selected using the reference solutions. The per-
formed experimental studies were assessed — which visu-
alization method is suitable for identification. The visual-
ization using UV-light was chosen (254 nm) as was men-
tioned by other authors too. Additionally during visuali-
zation process Mandelin reagent was applied, but identi-
fication has failed, because spots of the reference solu-
tions were invisible. Selection of solvent system was
based on the literature data. During experiments varied
compositions of solvent systems noted in literature were
used. Also, using different solvents and their proportions
new solvent systems were investigated. After performed
experiments the most suitable solvent system was select-
ed (chloroform — ethanol 9:1). Other systems of solvents
(ethyl acetate — methanol — concentrated ammonia
85:10:5, ethyl acetate, chloroform — methanol 9:1, etc.)

weren’t suitable because spots were indistinct or invisible
and there wasn’t possibility to identificate the analytes.
After choosing the most suitable solvent system and
visualization method the retention index value (Ry) was
determined. It was observed, that R¢ values of benzoic
acid and sodium benzoate are the same, and is equal to
0.76. Because of this reason, in latest experiments was
used only one reference solution.

Before applying of this methodic for analysis of
food supplements it was validated according to ICH
Harmonised Tripartite Guideline [11]: specificity
(R¢ = 0.76), repeatability (p<0,05), precision (0,1 %),
limits (detection limit — 3.34 pg/ml and the limit of quan-
titation — 9.25 pg/ml).

Qualitative evaluation was performed by introduc-
tion on the chromatographic plate reference solution of
sodium benzoate and all 6 investigated food supplements
containing sodium benzoate (Fig. 2).

Fig. 2. TLC chromatogram ofanalysed food supplements (1 — reference solution, 2—7 food supplements)

Sodium benzoate in each food supplement was
identificated according reference solution. In this ex-
periement, not only sodium benzoate spots were visual-
ized but also the spots of unidentified substances. It can

be explained by the ballast substances fixation, which
were also dissolved in methanol. The tests were repeated
to assess the reliability of the applied methodology. Sta-
tistical data are presented in table (Table 2).

Table 2

Statistical investigated objects containing sodium benzoate Rf values evaluation

Investigated object Rf average Standard deviation Error Confidence interval
FS 1 0,844 0,003 0,0015 0,838-0,851
FS 2 0,862 0,002 0,0009 0,858-0,865
FS_3 0,831 0,002 0,0009 0,827-0,835
FS_4 0,856 0,001 0,0007 0,853-0,859
FS_ 5 0,862 0,002 0,0009 0,858-0,865
FS_6 0,853 0,002 0,0009 0,849-0,857
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The tolerances for the repeatability of all tested
samples results do not exceed 0.05 % limit, therefore the
methodology is considered to be a reliable for qualitative
evaluation of sodium benzoate in samples using TLC.

Quantitative evaluation. Following the qualita-
tive determination of sodium benzoate in selected
food supplements, the quantity of this substance in
the chosen products was evaluated. After calibration
curve obtainment, the amount of sodium benzoate in
each food supplement was assessed:

—-FS 5 - 0.88 mg/ml, which corresponds to
880 mg/l;
—FS_6-0.09 mg/ml, which corresponds to 90 mg/I.

The determined amounts of sodium benzoate in
investigated food supplements did not exceed the permis-
sible level of use — 2000 mg/I.

7. Conclusion
1. The most suitable chromatographic conditions

_ES 1 0.24 mg/ml, which corresponds to were established: solvent system (chloroform — ethanol
240 mgl/l; - 9:1) and the UV-light (254 nm) for visualization for
—~FS 2 — 1.63 mg/ml, which corresponds to identification and quantification of sodium benzoate.
1630 mg/l; 2. Validated methodics was adapted for analysis
—FS_3 — 0.18 mg/ml, which corresponds to of sodium benzoate in liquid food supplements.
180 mg/l; 3. The amount of sodium benzoate in all investi-
_FS 4 1.14 mg/ml, which corresponds to gated objects was analysed and did not exceeded the
1140 mg/l; permissible amount (2000 mg/l).
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