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Abstract	
An	 atomic	 fluorescence	method	was	 established	 for	 the	 determination	 of	 arsenic	 in	
amylase.	After	sample	digestion,	arsenic	reacts	with	potassium	borohydride	in	a	specific	
medium	 to	produce	volatile	hydride.	The	 fluorescence	of	characteristic	wavelength	 is	
emitted	under	 the	 irradiation	of	 argon	 loaded	quartz	 atomizer	 light	 source,	 and	 the	
fluorescence	intensity	is	proportional	to	the	content	of	elements.	
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1. Introduction	

Enzyme is a kind of biocatalyzer, which can improve the processing performance of apple raw 
materials and improve the quality of its products. Amylase is a kind of hydrolytic enzyme, which 
is widely used in fermentation industry at present. 
Arsenic is a toxic element with strong accumulation. There are silver salt colorimetric method, 
spectrophotometry, atomic absorption spectrometry, atomic fluorescence spectrometry and 
other hydride generation atomic fluorescence techniques [1-4] are developing rapidly in recent 
years. The potential toxic element As and its compounds existing can cause various health 
problems such as skin cancer and feet keratosis.  
It is well known that As at trace and ultra-trace level can be determined by AAS, ICP-AES , ICP-
MS , ICP-OES and CVG-AFS . AFS was the most frequently-used analytical method in China 
because it had a wide linear range, high sensitivity, low background noise, convenient operation, 
and low cost. Chemical vapor generation is an efficient method to separate ultra-trace species 
from sample matrix of Chinese herbs, which can improve the detection limit by utilizing an 
optimized flow system [5-13]. 

2. Experimence	

2.1. Instrument	and	Reagents	
Atomic fluorescence spectrophotometer; Arsenic hollow cathode lamp; CEM microwave 
digester, The used reagents were analytical-reagent grade. The carrier gas and shield gas were 
N-50 purity compressed argon (99.999%) of BOC GAZY (China). 18.2MΩ.cm de-ionized water 
from a Mille-Q system (Millipore, Milford, MA, USA). The commercial standard stock solutions 
were purchased from the National Standard Material Center of China(1.0 g L-1 of As, Sb, Se and 
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Hg) and stored in the refrigerator at 4°C. The As working standard solutions were in 5% (v/v) 
HCl, diluted by the stock solutions. Potassium tetrahydroborate solution was in 1% (w/w) KOH 
solution, and dissolving the solid KBH4 of Xi’an Chemicals Co., China. The HCl solution was 
prepared by GR grade HCl from Xi’an Chemicals Co., China. 

2.2. Sample	pretreatment	
Microwave digestion program: the amylase sample was weighed about 1.0g, and added 2.5ml 
nitric acid, 5ml water, 5min at 0-120℃, 20min at 120-170℃. 2.5 mL hydrochloric acid 2.5ml 
thiosara-ascorbic acid mixed solution was added in turn. The solution was volumetric and 
shaken well, and placed for at 20 min. 

3. Results	and	Discussion	

1. The selective fluorescence intensity of the lamp current and negative high voltage increases 
with the increase of the lamp current and negative high voltage of the photomultiplier tube. The 
increase of negative high voltage is beneficial to the improvement of sensitivity, but the 
reduction of linear range is considered comprehensively. The lamp current is 70 mA and 
negative high voltage is 290V. 
Observation height was very important to the fluorescence signals of As, which is the distance 
from the top of the atomizer to the point where the atomic fluorescence signal is generated. For 
As element, the intensities were decreased slowly. Take signal-to-noise ratio into consideration 
of this method and signal intensities, the observation height was selected at 8 mm. 
2. KBH4 was utilized as reductant and hydrogen supply maintaining the argon–hydrogen flame, 
which can significantly affect the reaction progress and the stability of argon–hydrogen flame. 
The results of potassium borocyanide dosage show that too low or too high concentration of 
potassium borocyanide will lead to the decrease of sensitivity, the concentration of potassium 
borocyanide at 1%~2% is more stable, so the concentration of potassium borocyanide at 1.2% 
is used as a reducing agent. 
3. In this method, hydrochloric acid was selected as the carrier. Since the generation efficiency 
of chemical vapors extremely depended on the acidity of the reaction solution, the intensity of 
analyzed elements can be affected by the concentration of HCl. Moreover, the stability of the 
reaction system is related to the concentration of HCl as well. When the concentration of 
hydrochloric acid was 1% and 10%, the fluorescence intensity was stable, and 5% hydrochloric 
acid was used as the medium. 
4. Standard Curve 
There was a linear relationship between fluorescence intensity and concentration, when As was 
2~50.00μg/L. Linear equation was Y=62.151 1 x, r=0.9993. 
5. Precision test 
The relative standard deviation (RSD%) of amylase samples was calculated for 7 times, and the 
relative standard deviation (RSD%) of arsenic was 2.50%. 
6. Standard addition and recycling experiment 
The arsenic standard solution was added to amylase samples, and the arsenic standard 
recovery ranged from 95.9% to 105.2%, which indicated high method accuracy. 
7. Interferences 
The potential influencing factors of 14 metallic elements were tested in the method. The 
interferences were studied in a mixed standard solution with the concentration of 10 ng 
mL−1of As, Sb, Se and 1 ng mL −1 of Hg, 100 mg L−1 of Fe3+, Zn2+, Mn2+, Ca2+, Mg2+, 50mg L 
−1 of Cu2+, Ni2+, Cr6+, Mo6+, Sr2+ and 5mg L −1 of  Pb2+, Co2+, Ag+, Au3+. The error range of 
determination results in the optimal chemical conditions was ±5%. The aforementioned metal 
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contents in Chinese herb samples were well within the tolerant concentration range. So there 
were no interferences in the determination of As. 

4. Conclusion	

This method is suitable for the determination of arsenic in amylase by hydride atomic 
fluorescence method. Th hydride generation atomic fluorescence spectrometry was a highly 
sensitive, simple and feasible method for determining As. The results are in line with the 
national standard limit. This method has the advantages of simple, rapid and accurate operation, 
less interference, high sensitivity, precision and recovery tests, and is suitable for the 
determination of arsenic in amylase. 

Acknowledgments	

Innovation Capability Support Program of Shaanxi (Program No.2021PT-053). 

References	

[1] Guo S, Feng B, Zhang H (2011) Simultaneous Determination of Trace Arsenic and Antimony in 
Fomes Officinalis Ames with Hydride Generation Atomic Fluorescence Spectrometry. Journal of 
Fluorescence (21), 1281-1284. 

[2] Maiorova AV, Belozerova AA, Mel’chakov SY, Mashkovtsev MA, Suvorkina AS, Shunyaev KY (2019) 
Determination of Arsenic and Antimony in Ferrotungsten by Inductively Coupled Plasma Atomic 
Emission Spectrometry. Anal. Chem. (74), 18-26. 

[3] Zhou CY, Qu W, Li WJ, Cai LL (2016) Simultaneous Determination of Arsenic, Antimony and Bismuth 
in Chemical Materials by Inductively Coupled Plasma Optical Emission Spectrometry. Key Eng. 
Mater. (723), 579-583. 

[4] Chen P, Huang K, Dai R, Sawyer E, Sun K, Ying B, Wei X, Geng J (2019) Sensitive CVG-AFS/ICP-MS 
label-free nucleic acid and protein assays based on a selective cation exchange reaction and simple 
filtration separation. Analyst (144), 2797-2802. 

[5] Guo S, Feng B, Zhang H (2011) Simultaneous Determination of Trace Arsenic and Antimony in 
Fomes Officinalis Ames with Hydride Generation Atomic Fluorescence Spectrometry. Journal of 
Fluorescence (21), 1281-1284. 

[6] Maiorova AV, Belozerova AA, Mel’chakov SY, Mashkovtsev MA, Suvorkina AS, Shunyaev KY (2019) 
Determination of Arsenic and Antimony in Ferrotungsten by Inductively Coupled Plasma Atomic 
Emission Spectrometry. Anal. Chem. (74), 18-26. 

[7] Itabashi D, Mizukami K, Taniguchi S, Nishifuji M, Kamiya H (2019) Sulfur-free Surfactant for Carbide 
Nanoparticle Characterization in Steel Using Asymmetric Flow Field–Flow Fractionation 
Hyphenated Inductively Coupled Plasma–Mass Spectrometry. Ana.l Sci. (35), 995-1001. 

[8] Martin-Tornero E, Sierra-Tadeo FJ, Duran-Meras I, Espinosa-Mansilla A (2019) Phenylalanine 
Photoinduced Fluorescence and Characterization of the Photoproducts by LC-MS. Journal of 
Fluorescence (29), 1445-1455. 

[9] Zhou CY, Qu W, Li WJ, Cai LL (2016) Simultaneous Determination of Arsenic, Antimony and Bismuth 
in Chemical Materials by Inductively Coupled Plasma Optical Emission Spectrometry. Key Eng. 
Mater. (723), 579-583. 

[10] Mitic SS, Obradovic MV, Mitic MN, Kostic DA, Pavlovic AN, Tosic SB, Stojkovic MD (2012) Elemental 
Composition of Various Sour Cherry and Table Grape Cultivars Using Inductively Coupled Plasma 
Atomic Emission Spectrometry Method (ICP-OES). Food anal. method (5), 279-286. 

[11] Rezaei Kahkha MR, Daliran S, Oveisi AR, Kaykhaii M, Sepehri Z (2017) The Mesoporous Porphyrinic 
Zirconium Metal-Organic Framework for Pipette-Tip Solid-Phase Extraction of Mercury from Fish 
Samples Followed by Cold Vapor Atomic Absorption Spectrometric Determination. Food anal. 
method (10), 2175-2184. 



Scientific	Journal	of	Technology																																																																																																																									Volume	3	Issue	10,	2021	

ISSN:	2688‐8645																								

56 

[12] Chen P, Huang K, Dai R, Sawyer E, Sun K, Ying B, Wei X, Geng J (2019) Sensitive CVG-AFS/ICP-MS 
label-free nucleic acid and protein assays based on a selective cation exchange reaction and simple 
filtration separation. Analyst (144), 2797-2802. 

[13] Butcher DJ (2016) Atomic fluorescence spectrometry: A review of advances in instrumentation and 
novel applications. Appl. Spectrosc. Rev. (51), 397-416. 


