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Abstract 
 
 Zicam is homeopathic cold remedy that is thought to prevent replication of the 
rhinovirus. Analysis and quantification of ionic zinc was performed in the Oral Mist and 
RapidMelts forms of Zicam, and Centrum multivitamins, using ICP-AES. The amount of Zn2+ 
in multivitamins and RapidMelts tablets were found to be comparable, and the amount in 
one recommended application of the Oral Mist spray was similar, as well.  
 
Introduction 

 
As cold season comes every year, millions of people try a wide variety of strategies 

to keep themselves healthy and functioning. While some methods aim to boost the immune 
system and prevent the contraction of the common cold, others such as Zicam aim to 
minimize the duration of illness and quicken recovery. Zicam is a homeopathic remedy that 
utilizes ionic zinc (Zn2+) to do just this. It is not approved as a drug by the Federal Drug 
Administration, nor is it marketed as such (1). The ideal usage of the product is at the very 
first sign of cold symptoms, because Zicam is intended to prevent the internal spread and 
replication of the rhinovirus that is primarily responsible for the common cold. The 
mechanism of action is thought to be the binding of Zn2+ ions to the viral spikes of the 
rhinovirus, thereby inhibiting viral attachment to host cells via the I-CAM1 receptor, 
ultimately preventing viral replication (2). Because there is no professional direction of use 
for the product, there is the danger of exceeding the tolerable level of zinc consumption, 
which for human adults is 40 mg (3). Comparison of Zn2+ levels to those in a multivitamin 
may give some insight into the efficacy of homeopathic zinc remedies. Determining the 
amount of ionic zinc in Zicam products will give some insight into their safe use.  

Ionic zinc is the active ingredient listed in all forms of Zicam, introduced in the 
product matrix as zinc acetate and zinc gluconate (1). The recommended daily 
consumption of zinc is 11 mg for adults (3), although this value is via the diet, and is 
different in purpose from the zinc in Zicam. The two forms of Zicam included in this study 
are the Oral Mist spray and the RapidMelts tablets. The concentration of Zn2+ in the latter 
should be relatively consistent, but the Oral Mist may have variations in the Zn2+ 
concentration due to evaporation of the matrix.  

Previous studies determining levels of ions are common, but none focused 
specifically on Zicam products. The determination of essential minerals in multivitamins is 
a common educational experiment, and one utilizing ICP-AES was found in the Journal of 
Chemical Education (4). This instrumentation was chosen for this experiment, mostly 
because of convenience. Atomic absorption was also considered, but a zinc hollow cathode 
lamp for the instrument was unavailable. 

  



Concordia College Journal of Analytical Chemistry 2 (2011), 67-72 

68 
 

Experimental 
 
Preparation of HNO3 solutions 
 

First, 127 mL of concentrated HNO3 were measured in 500-mL graduated cylinder, 
added to a 1 L plastic bottle, which was then filled with deionized (DI) water. This was the 
~2.0 M HNO3 solution. The 0.1 M solution was prepared by pipetting 25.0 mL of ~2.0 M 
HNO3 solution into a 500-mL volumetric flask and diluting up with DI water. 
 
Preparation of multivitamin sample 
 

A multivitamin tablet was weighed, then ground to a fine powder. The sample was 
dissolved in a fume hood with about 10 mL ~2.0 M HNO3 in a 125-mL Erlenmeyer flask. 
The sample was heated in the hood to a gentle boil for about 10 minutes, then let to cool to 
room temperature. A Buchner funnel vacuum filtration apparatus was assembled and the 
sample was filtered through Whatman #42 filter paper. The dissolving flask was rinsed 
twice with 0.1 M HNO3, and the filtrate was quantitatively transferred to a 250-mL 
volumetric flask using 0.1 M HNO3 to rinse, and then diluting to the mark with 0.1 M HNO3. 
This was the undiluted MV stock solution. 

 
Preparation of Zicam Rapidmelts sample 
 

A RapidMelt tablet was weighed, then dissolved in about 50 mL ~2.0 M HNO3 in a 
250-mL Erlenmeyer flask. The solution was filtered through the Buchner funnel with 
Whatman #1 filter paper. The dissolving flask was rinsed twice with 0.1 M HNO3, and the 
filtrate was quantitatively transferred to a 100 mL volumetric flask using 0.1 M HNO3 to 
rinse and dilute to the mark. This was the undiluted RM stock solution.  
 
Preparation of Zicam Oral Mist sample 

 
The spray cap of a factory bottle was removed, and the liquid contents were 

transferred to a small glass flask. Using a volumetric pipet, 5.0 mL of the solution was 
transferred to a 500-mL volumetric flask and diluted to the mark with 0.1 M HNO3. This 
was the 5:500 OM stock solution.  

 
Preparation of zinc standards 
 

Approximately 10 mL of 1000 ppm zinc (4% HNO3) was obtained from the 
instructor. Next, 5.0 mL of this solution was pipette into a 100 mL volumetric flask and 
diluted to the mark with DI. This was the 50 ppm Zn2+ stock solution.  

 
Preparation of samples for ICP-AES analysis 
 

For each of the three samples, six 50 mL volumetric flasks were labeled 1-5 and Sam 
(sample). The samples were prepared according to the following table, then diluted to the 
mark with DI: 
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Table 1. Volume of solutions added to sample flasks. 

Flask mL Zn2+ standard 
added 

mL sample 
added 

Concentration of Zn2+ 
standard (ppm) 

MV1 2.0 10.0 2 
MV2 4.0 10.0 4 
MV3 8.0 10.0 8 
MV4 10.0 10.0 10 
MV5 15.0 10.0 15 
MVSam 0 10.0 0 
RM1 2.0 10.0 2 
RM2 4.0 10.0 4 
RM3 8.0 10.0 8 
RM4 10.0 10.0 10 
RM5 15.0 10.0 15 
RMSam 0 10.0 0 
OM1 2.0 10.0 2 
OM2 4.0 10.0 4 
OM3 8.0 10.0 8 
OM4 10.0 10.0 10 
OM5 15.0 10.0 15 
OMSam 0 10.0 0 

 
Data Acquisition 

 
The ICP Expert software was navigated to create a worksheet for each run of sample 

analysis. The ICP instrument was prepared according to the instructions on the Analytical 
Online Lab Manual. Once the worksheet was ready, the on-screen instructions were 
followed to execute the sample analysis.  

Each set of samples was run twice. A second set of multivitamin, Oral Mist, and 
RapidMelt samples was prepared according to the steps above, and analyzed using the 
previously created worksheet.  

 
Results and Discussion 
 
For each sample, a standard additions plot was generated from the data. An example of 
each sample can be seen below in Figures 1, 2, and 3.  
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Figure 1. Standard addition plot and linear equation for multivitamin sample. 
 
 

 
Figure 2. Standard addition plot and linear equation for RapidMelts sample. 

 
 

 
Figure 3. Standard addition plot and linear equation for Oral Mist sample. 
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The equations for each line can be seen in Table 2 below: 
 

Table 2. Results from standard addition plots. 
Sample Slope Y intercept X intercept R2 

Set 1 
MV 1.1 1590.6 

  
 

15517 9.7554382 0.9945 
OM 1.1 1686.5 34102 20.2205752 0.9905 
RM 1.1 1675.8 

  
 

36670 21.8820862 0.9999 
MV 1.2 1351.9 

  
 

12917 9.55470079 0.9927 
OM1.2 1539.6 

  
 

30891 20.0643024 0.9904 
RM 1.2 1280.4 

  
 

28123 21.9642299 0.9965 
Set 2 

MV 2.1 1385.4 
  

 

12714 9.177133 0.9919 
OM 2.1 1489.8 

  
 

28166 18.905893 0.9950 
RM 2.1 1250.9 

  
 

28120 22.479815 0.9958 
MV 2.2 1425.1 

  
 

13130 9.2133885 0.9954 
OM 2.2 1570.0 

  
 

29677 18.902548 0.9937 
RM 2.2 1283.5 

  
 

28178 21.954032 0.9942 
 
The X intercept of each line represents the amount of Zn2+ in the sample. Factoring in the 
dilutions used to make each set of samples gives the amount of Zn2+ in the original source. 
The results of each run were averaged together for each sample source. These results can 
be seen in Table 2 below. Uncertainty was propagated through the calculations and is also 
reported below. 
 

Table 3. Calculated amounts of zinc in original sample sources. 
Sample Concentration of Zn in ICP sample (ppm) Amount of Zn2+ in original sample source 

MV 9.425 ± 0.278 11.78 ± 0.37  mg/tablet 
OM 19.52 ± 0.718 2.295 ± 0.053  mg/spray 
RM 22.07 ± 0.276 11.035 ± 0.51  mg/tablet 

 
Centrum multivitamins contain 11 mg of zinc per tablet, as indicated on the product 

label. I measured 11.78 mg per tablet, which was found to statistically insignificant, so the 
two values agree. According to my analysis, Centrum multivitamins and Zicam RapidMelts 
have very similar amounts of Zn2+, but there is much less zinc in one spray of the Zicam 
Oral Mist product. However, the recommended use for the Oral Mist is for at least four 
sprays for each dose of the remedy, so this would give an amount of zinc comparable to a 
RapidMelt tablet. It is interesting to discover that a multivitamin tablet has roughly the 
same amount of zinc as a homeopathic cold remedy, because the former is assumed to be 
taken on a daily basis regardless of illness, while the latter is recommended to be taken at 
the onset of cold symptoms. When I began this experiment, I had expected that the amount 
of zinc in Zicam would exceed that of daily multivitamins, but these results indicate they 
are relatively similar.  
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Conclusion 
 

The amount of zinc in a multivitamin tablet was found to be comparable to the value 
listed on the packaging. The amount of zinc in one multivitamin tablet is comparable to that 
of a Zicam RapidMelt tablet. The amount of zinc in one spray of Zicam Oral Mist was found 
to be 2.295 ± 0.053 mg, which is significantly less than the other form of Zicam tested. 
However, the directions for use of the Oral Mist spray suggest at least five sprays per 
application, which would sum to be comparable to the zinc in the RapidMelts. Zicam and 
multivitamins have similar amounts of zinc, despite the former intended for use at the 
onset of cold symptoms, and the latter intended for daily consumption.  
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