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A B S T R A C T   

Here, a novel cheap and green analytical method based on supramolecular nanosized solvent based 
microsyringe-assisted liquid phase microextraction (SS MA LPME) was developed and validated for pre-
concentration and separation of trace Vit-B12 in infant formula, food supplement, and dairy products prior to its 
spectrophotometric. The supramolecular (as green extraction solvent) was prepared by mixture of sodium 
dodecyl sulfate and tetrabutylammonium bromide. The microextraction conditions (volume of supramolecular, 
pH, and ionic strength) affecting SS MA LPME efficiency was evaluated and optimized using chemometric design. 
The interference effect of some cations and anions was also investigated. Using the optimized conditions, 
analytical data such as working range, detection limit, and preconcentration factor were 5–600 µg L− 1, 1.7 µg 
L− 1, and 200, respectively. Vit-B12 recovery in the spiking experiments on infant formula, food supplement, and 
dairy products ranged 96–102%, 93–105% and 93–101%, respectively. The validation of the optimized pro-
cedure was carried out by analysis of two certified reference materials such as 3280-multivitamin tablet and 
1846-infant formula. The optimized method was successfully applied to the separation and determination of Vit- 
B12 in the selected samples with relative standard deviations range of 1.3–2.5%.   

1. Introduction 

Vitamins protect our body against diseases and serious health 
problems can occur in case of deficiency [1]. Vit-B12, also known as 
cobalamin, is a water-soluble vitamin like other B vitamins [2]. Vit-B12 
plays a role in many biological events such as DNA synthesis, nervous 
system, red blood formation and immune system. [3]. Vit-B12 can be 
stored in liver, kidney and some other tissues but cannot be synthesized 
by the body [4]. In case of Vit-B12 deficiency, the functions of nerve 
cells may deteriorate. [5]. Consequently, neurological symptoms such as 
loss of sensation, pain, burning sensation and tingling may occur [6]. In 
addition, high intake of vit-B12 can lead to toxic effects such as nausea, 
diarrhoea, lung and heart disease and inhibition of some enzyme ac-
tivities [7,8]. In other words, both high and low amounts of vit-B12 can 
cause adverse effects for human health. Because of these properties, the 
development of simple, fast, cheap and green methods for the 

determination of Vit B-12 is of interest to scientists. 
The demand for fast, specific and simple analytical methods for 

determining vitamins in biological and food samples is increasing. 
Therefore, analytical techniques such as high-performance liquid chro-
matography (HPLC) coupled with photodiode array [9], micellar elec-
trokinetic capillary chromatography [10], HPLC-tandem mass 
spectrometry [11], two-dimensional liquid chromatography [12], dif-
ferential pulse voltammetry [13], cyclic voltammetry [14] and UV–VIS 
spectrophotometry [15] have been reported for determination of vita-
mins. HPLC techniques were highly sensitive and selective, but they 
include disadvantages such as high cost, need for long-term use and 
matrix effect [16]. In addition, in volumetric techniques, linearity was 
generally obtained in narrow concentration range. UV–VIS spectro-
photometry has low sensitivity and selectivity, but it includes significant 
advantages such as economic, speed, ease of use and automation [17]. 
The low sensitivity and selectivity of the spectrophotometer can be 
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