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Abstract 
 
It is shown that two papers of Shanmuga Sundaram et al reporting on the growth of “L-alanine 

potassium nitrate” (LAPN) and “L-alanine sodium nitrate” (LASN) crystals are completely erroneous. 

In fact, only crystals of L-alanine were obtained in both cases.  

 
Introduction 
 
The study of amino acids and their compounds is an area of intense research [1]. In this rapidly 

growing field of research, one undesirable activity is the publication of improperly characterized 

amino acid based compounds as novel crystals. Such papers create confusion in the scientific 

literature. In most cases, the improper characterization is due to formulating the so called ‘new 

crystal’ based on an unit cell measurement instead of a structure refinement. Although, this has been 

pointed out in several critical comments for L-alanine based compounds [2-12], such erroneous claims 

continue to get published, for example, a recent claim of the growth and characterization of so called 

L-alanine potassium nitrate 1 (LAPN) and L-alanine sodium nitrate 2 (LASN) single crystals [13, 14]. 

Throughout this paper, compounds are identified by numbers 1, 2 to avoid use of codes like LAPN, 

LASN. No example of a structurally characterized potassium compound containing L-alanine is 

known to date [1]. Only one example of a L-alanine compound of sodium, namely poly[µ2-L-alanine-

µ3-nitrato-sodium(I)], has been reported [15]. Hence the published papers on 1 and 2 attracted our 

attention. In the following comment we show that both crystals are, in fact, L-alanine.   

                                                
1  Corresponding author: E-mail addresses: aram.m.petrosyan@gmail.com, apetros@iapp.sci.am (A.M. 
Petrosyan) 
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Comments 
 
L-alanine potassium nitrate 1 [13] 
 
The authors of [13] report on having grown single crystals of 1 by slow evaporation of an aqueous 

solution containing equimolar ratios of L-alanine (L-Ala) and potassium nitrate. No quantities of 

reagents employed for crystal growth as well as amount of 1 obtained are not specified. Despite a 

claim of a structure having been determined by a single crystal study, 1 is not identified by a proper 

chemical formula but by a strange code LAPN. The unit cell data is reported without any estimated 

standard deviations. The exact nature of 1 as L-alanine can be readily evidenced by a comparison of 

the unit cell data of 1 (a=5.7686 Å; b=6.0110 Å; c=12.2901Å) with the cell of L-alanine reported half 

a century ago (a= 6.032(1) Å; b=12.343(1) Å; c=5.784(1) Å) [16]. In their discussion of powder 

diffraction data authors reported “The peaks obtained from PXRD data confirm high crystalline 

nature of the grown LAPN single crystals and the obtained peaks position are well matches with the 

data available in JCPDS Card No: 22-1532 [11–13]’. The citation ‘[11]’ is on ammonium D,L-

tartrate compound which has nothing in common with the subject while ‘[12]’ has been shown to be 

erroneous (see [4]). The citation ‘[13]’  is on L-alanine. The JCPDS card No. 22-1532 actually 

corresponds to L-alanine and hence it is not clear why authors are calling L-alanine under a different 

name. The elemental analytical data reported by the authors (Table 1) provide confirmatory proof that 

1 is L-alanine as the experimentally observed C, H and N% actually are in agreement with the 

calculated values for L-alanine and not for a so called LAPN 1. 

 

Table 1. Calculated weight % of each element in the formula units of 1 and 2 
 

Name  Composition FW C H N O K  Total 

L-alanine potassium 
nitrate 1 (LAPN) 

C3H7N2O5K 
 

190.22 
 

18.94 
(40.44)* 
 

3.72 
(7.92)* 
 

14.73 
(15.72)* 
 

42.06 
 

20.55 
 

100 
 
 

L-alanine C3H7NO2 105.11 40.44 
(39.42)# 

7.93 
(7.93)# 

15.72 
(15.72) # 

35.91 -- 100 

 
*Values calculated by authors of [13]; #Experimental values in [13] for the so called LAPN 
 
The values calculated by the authors of [13] also correspond to L-alanine and not to 1. Hence, it is not 

clear why authors refer to the compound as L-alanine potassium nitrate indicating that each formula 
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unit contains a KNO3 for each L-alanine. This result can be explained to no chemical interaction 

between L-alanine and KNO3 under the reaction conditions due to which the less soluble L-alanine 

fractionally crystallizes. Hence, the IR spectrum of 1 matches perfectly with that of L-alanine. Having 

proved that 1 is not what the authors propose it to be, other studies like optical, dielectric and 

photoconductivity are meaningless and do not deserve any mention.  

 
L-alanine sodium nitrate 2 [14] 
 
In an earlier comment [4] it was proved that the crystal grown from an aqueous solution containing 

equimolar ratios of L-alanine and sodium nitrate solution is L-alanine. The earlier arguments very well 

apply for 2. We do not find it surprising that the unit cell data (a = 5.7723 Å, b = 6.019 Å, c = 12.342 

Å) reported by the authors of [14] are in agreement with the work of Simpson and Marsh [16] because 

2 is L-alanine. Hence the IR spectrum of 2 matches with that of L-alanine. The formation of L-alanine 

as product indicates no chemical reaction between L-alanine and NaNO3 in water at room temperature 

due to which the less soluble L-alanine fractionally crystallizes. 

 
 
Conclusion 
 
In summary, we have shown that the crystals of L-alanine potassium nitrate and L-alanine sodium 

nitrate are in fact L-alanine.  
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