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Abstract

Sorbitol has been applied as sweetener in “sugar free” food products intended for diabetics for many years. It is also applied as
starting material for Vitamin C synthesis. Furthermore, sorbitol is one of polyols commonly used in the treatment of patients with
oliguric renal failure. However, more accumulation of sorbitol in tissues has been suspected as one of the causative factors of
diabetic complications. Thus, the establishment of a simple and rapid method for the determination of sorbitol with high se lectivity
and sensitivity is of great significance to efficient quality control of foods and pharmaceuticals and people’s health. In this article the
studies of detection methods for sorbitol in recent years are reviewed.
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1. Introduction

Sorbitol is a six carbon sugar alcohol formed from the
reduction of glucose. It can be formed naturally in a
variety of fruits such as apples, peaches, pears, and
plums, and also be produced synthetically from corn
syrup. It is a nutritive sweetener frequently used to
replace sucrose, which is widely used in the
confectionery industry in sugar-free chewing gum and
tablets, fruit preserves, baked goods, and frozen
desserts [1-3]. Nowadays, despite the major contribution
of synthetic sweeteners such as aspartame, sorbitol is
still frequently applied in all kinds of food products.
Furthermore, sorbitol is also one of polyols commonly
used in the treatment of patients with oliguric renal
failure. Administered as a hypertonic infusion solution, it
enhances distal tubule delivery of Na® and water, and
results in increased urine formation, which exhibits
diuretic effect [4-6]. However, more accumulation of
sorbitol in tissues has been suspected as one of the
causative factors of diabetic complications [7-9]. In order
to assure quality and safety of food and pharmaceutical
applications, and maintain the health of the mankind, the
simple, rapid and sensitive determination of sorbitol is of
great importance. In this paper, the attributes of different
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analytical technique for the determination of sorbitol in
recent years are reviewed.

2. Analytical Methods

2.1. HPLC method. High-performance liquid
chromatography (HPLC) is a powerful tool that enables
the separation of complex mixtures into individual
components, and is a highly sensitive and reproducible
analytical technique. In recent years, HPLC has been
combined with many sensitive detection techniques and
has experienced continuous improvement of stationary
phases, which have improved its sensitivity and
specificity. HPLC is currently widely used for the analysis
of drugs and dosage forms with respect to quality
control, quantitative determination of active ingredients
and impurities, monitoring drug blood concentration in
patients, and bioequivalence assessment [10-12].

Filip et al. [13] developed and validated a HPLC method
with refractive index detection for simultaneous
determination of glucose, fructose, sucrose and sorbitol
in leaf and/or apple peel samples from nine apple
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cultivars and rootstocks, originating from a germplasm
collection. They applied Box—Behnken design of
response surface methodology for the method
optimization. The Carbosep Coregel 87H3 column was
used, and the mobile phase was 0.005 mol L* H,S0,
solution with flow rate of 0.3 mL min® and column
temperature of 35°C. The limits of detection were 2.67—
4.83 ug mL" and the recovery was 93.94-103.06%.

Grembecka et al. [14] reported a simple, sensitive and
accurate method for simultaneous determination of
glucose, fructose, sucrose, maltose, erythritol, mannitol,
maltitol, sorbitol and xylitol by HPLC coupled to corona
charged aerosol detector for the first time. The method
was elaborated using a Shodex Asahipak, NH2P-50 4E,
column packed with 5 pm shell particles and
acetonitrile—water gradient mobile phase at 25 °C. The
method showed wide concentration range and good
accuracy. Limits of detection for nine analytes were in
the range of 0.12-0.44 ug ml™, respectively. The results
obtained for real samples illustrated the ability of the
proposed method to quantify a range of sugars and
sugar alcohols in a single analysis, making it appropriate
for food analysis.

2.2. Capillary electrophoresis method. In recent
decades, capillary electrophoresis (CE) has been
developed for trace analysis because of its small sample
size of only nanoliters to femtoliters, short analysis time,
and biocompatible environments. In addition, rapid
separations are feasible with CE because high voltages
can be applied to short capillaries and separation
efficiency is not dependent on column length. To identify
biological and pharmaceutical analysis, CE is coupled to
a variety of detectors, including fluorescence, mass
spectrometry, and electrochemical detection [15,16].

Pospisilova et al. [17] applied capillary zone
electrophoresis with indirect UV detection at 215 nm for
the separation and determination of mannitol, sorbitol
and xylitol in the form of anionic borate—polyol
complexes. The separation was carried out in a fused
silica capillary at 25 kV. The optimized background
electrolyte was 200 mM borate buffer containing 10 mM
3-nitrobenzoate as the chromogenic co-ion. The
rectilinear calibration range was 0.2-2 mg mL™" for
mannitol and sorbitol when using xylitol as the internal
standard, and the limit of detection was 30pg mL™ for
either analyte. The method was used for the assay of
mannitol or sorbitol in pharmaceutical infusion solutions.
The results were in good agreement with those of
pharmacopoeial iodimetric titration.

Bai et al. [18] developed a miniaturized CE with
electrochemical detection system for the separation and
determination of xylitol and sorbitol in three commercial
sugar-free gums. They examined and optimized the
factors influencing the separation and detection
processes. These two analytes have been separated
within 10 min at a separation voltage of 4 kV in 70
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mmol/L NaOH running buffer. Linear response was
obtained at the range of 5.0 x 10° — 1.0 x 10” mol/L and
5.0 x 10° — 5.0 x 10 mol/L with the detection limits of
5.0 x 10® mol/L and 2.5 x 10° mol/L for xylitol and
sorbitol, respectively. The proposed method was
successfully applied to determine the gum samples with
the RSD and average recoveries of 3.7%, 4.5% and
98.1%, 91.1% for xylitol and sorbitol, respectively.

2.3. Other methods. In addition to these main
approaches mentioned above for sorbitol detection, still
a few special techniques with high sensitivity have been
applied. Butler et al. [19] developed an analytical
protocol for the sensitive determination of mannitol,
sorbitol and glucose containing powders in
pharmaceutical workplaces by ion chromatography using
a pulsed amperometric detector. De Castro et al. [20]
proposed the direct determination of sorbitol and sodium
glutamate by attenuated total reflectance Fourier
transform infrared spectroscopy in the thermostabilizer
employed in the production of yellow-fever vaccine.
Liang et al. [21] developed a rapid method for the
quantitative determination of endogenous sorbitol and
fructose in human erythrocytes by atmospheric-pressure
chemical ionization LC tandem mass spectrometry.

3. Conclusions

Sorbitol is commonly used in various matrices including
food, biological samples and pharmaceuticals.
Especially, the accumulation of sorbitol in the tissue is
known to cause microvascular diabetic complications. To
accurately assess the effectiveness of various
formulations containing sorbitol and ensure the health of
the body, the quantitative determination of sorbitol is
essential. [22,23]. This review has highlighted the
significant developments in rapid and alternative
techniques for the detection of sorbitol in recent years.
We believe the development of sorbitol sensors with
better sensitivity and specificity, lower cost, simplicity,
along with in vivo analytical technique is still the future
effort.
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