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Tab.1

The amount of total arsenic in fishmeal determined by dry-ashing, microwave digestion

and microwave-dry ashing mixed digestion (mg/kg)

F x4k Dry-ashing

B T % Microwave digestion

1%-& TH f# Mixed digestion

G
Samples I 45 2R P I 5E 25 2R P I 5E 25 P4
Result Average value Result Average value Result Average value

1 1.54 0.20 2.81
1.50 0.21 2.98

1.45 0.22 2.95

2 3.82 0.31 7.46
3.86 0.32 7.42

3.91 0.33 7.37

3 5.04 0.67 9.23
5.08 0.68 9.29

5.12 0.70 9.35
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2 B

2.3 [EERLIE

X} CNAS T0508 fa k5 Fll TO744 ¥y dEA7 ks, %
PR A WS kA T I A, LARE 7 30 2R R Al 75
EHAEITE A ECR, 4500 3. FR 3 TR
A, SR IR AR A T A 2 A B AR A
ST ESCR R 96.8%~103.6%, “F-3 [EIE R 99.8%,
FAXT bR DR 220 2.4%, BILal W, %05 1 e A i
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Tab.2 The results for the method precision

B WESER Result (mg/ke) PHIE ARG
Samples 1 2 3 4 5 6 ?rz;ig 1}30]))
1 2.84 2.87 2.92 2.84 2.95 2.81 2.87 1.86
2 7.47 7.45 7.37 7.42 7.39 7.46 7.43 0.54
9.25 9.29 9.23 9.28 9.31 9.35 9.28 0.46
*3 EWREIHER
Tab.3 The results for recovery
g Bt AR W (i e FREUCR IR (R 22
Samples Spiked Original Result Recovery Average recovery RSD
(mg/kg) (mg/kg) (mg/kg) (%) (%) (%)
T0508 10 7.18 17.27 100.90 99.8 2.4
17.06 98.80
16.99 98.10
T0744 5 2.94 7.78 96.80
7.96 100.40
8.12 103.60
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A—F, HIWZENT 1%, 0T KA R A
F0H A e o 7 AR D 22 249358 45% 11 95%

R, RA T RE BT IR RV W i 5, RETE
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Tab.4 The determination result of CNAS T0508 and T0744 fishmeal by dry-ashing, microwave digestion and mixed digestion

. T W A L% HIR 2
Samples Method Result Average value Standard value Relative
p (mg/kg) (mg/kg) (mg/kg) deviation (%)
T0508 IR -ashi 3.98
TRAEE Dry-ashing 3.84 46.51
3.71
Tk T fi 5 Microwave digestion 0.25 0.25 718 96.52
0.26
RA TR Mixed digestion 7.26 716 0.32
7.05
T0744 KAk L Dry-ashi 1.68
FHRALIE Dry-ashing 1.67 43.20
1.67
Tk T fi 1 Microwave digestion 0.20 0.20 2.4 93.20
0.20
RA TR Mixed digestion 2.86 500 0.83
2.98
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Determination of Total Arsenic in Fishmeal Using Microwave-Dry Ashing
Mixed Digestion Coupling with Atomic Fluorescence Spectrophotometry

LIU Hui'?, LI Yingdong’, ZHANG Fengping'*", LIU Yaomin'?

(1. Schuan WItest Technology Co. Ltd., Chengdu 610041; 2. Key Laboratory of Aquatic, Livestock,
Poultry Nutrition and Healthy Culturing, Ministory of Agriculture and Rural Affairs, Tongwei Co. Ltd., Chengdu 610041;
3. Kunming Tongwel Feed Suff Co. Ltd, Kunming 650217)

Abstract Fishmeal is an important animal protein feed that is rich in protein and vitamins and is a
major raw material of animal feed. Arsenic is an essential element for animal growth but is also a
cumulative toxic element. Arsenic poses a great threat to animals when its concentration exceeds a certain
limit. Serious environmental pollution has caused an increase in the level of arsenic in the environment,
and thus, the content of arsenic has increased in fish. This can directly affect the quality of fishmeal, with
unfavorable effects on food safety. Therefore, it is crucial to accurately determine the content of total
arsenic in feed stuffs. The accurate determination of total arsenic in samples depends on pre-treatment
methods. At present, the major pre-treatment methods for arsenic include dry-ashing, wet digestion, and
microwave digestion, but none of these methods can completely convert the speciation of arsenic to
arsenic ion. Dry-ashing leads to the loss of arsenic due to high temperature and spatter. Wet digestion and
microwave digestion do not convert complex forms of arsenic to arsenic ion because of temperature, acid
type, and dosage. A novel method was established for the quantitative determination of total arsenic in
fishmeal by atomic fluorescence spectrophotometry after microwave dry-ashing mixed digestion.
Fishmeal was digested in a microwave, ashed, and the arsenic content was detected by atomic
fluorescence spectrophotometry. Recovery was in the range 96.8%~103.6%, the relative standard
deviation was 2.4%, and the detection limit was 0.1 pg/L. Results of China National Accreditation Service
for Conformity Assessment proficiency testing were in accordance with the median. The results indicated
that microwave dry-ashing mixed digestion can reduce the loss associated with the high-temperature of
ashing and incomplete microwave digestion, and convert different forms arsenic into arsenic ion. This
effective, sensitive, and reproducible method can be used to determine total arsenic levels in fishmeal and
other complex samples containing arsenic forms.

Key words Microwave-dry ashing mixed digestion; Atomic fluorescence spectrophotometry;
Total arsenic; Fishmeal
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