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Distribution Characteristics and Speciation of Fluorine in Different Parts of Antarctic Krill

GUO Fan, WANG Zhihe, SHI Wenzheng*, FANG Bing
(Shanghai Engineering Research Center of Aquatic-Product Processing and Preservation,

College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The total fluorine content and its forms in the whole body, head, shell and meat of Antarctic krill were analyzed
using ultrasonic-assisted sequential extraction. The results showed that the total fluorine content in different body parts
of shrimps was in the following order: shell > head > whole body > meat. For all the body parts, residual fluorine was the
most abundant, followed by the exchangeable state; the contents of oxidized and organic fluorine were relatively low, and
the content of water soluble fluorine was very low. Thus it was evident that fluorine in Antarctic krill mostly existed in the
exchangeable and residual form. Correlation analysis showed a significantly positive correlation between water soluble
fluorine and exchangeable fluorine (» = 0.495*%*). Fluorine in the oxidized state was significantly and negatively correlated
with residual fluoride (» = —0.254%*). Organic fluorine and residual fluorine were positively correlated (» = 0.312*). There
was also a significantly positive correlation of water soluble fluorine with pH (» = 0.737**) and moisture content (» = 0.292%).
Organic fluorine and protein content showed a significantly positive correlation (» = 0.324*). Residual fluoride and protein
content were negatively correlated (» = —0.366*). This study can provide a scientific basis for understanding different forms
of fluoride in different parts of Antarctic krill, and also provide a theoretical basis for the defluorination of Antarctic krill.
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Tablel Sequential extraction procedures for fractionation of

fluoride forms

Nz Bl ESiy i
KESR FETK 70T, #E0Sh
AEHRER 1 mol/L NaAc 25C, #E0Sh
AHUER 0.04 molVLE R (pH2) 25°C, #E1h
HHAR 0.02 mol/L HNO,+30% H,0,+3.2 mol/L NH,Ac 25C, 2h
BABA JKMSE, IHCI 25C, 0.5h

Fo SCRR[ L] FT 4 Bt 1) 3% 21 2y G003 4 77 V2K i A Bl i
REHLFHFIERIRE . BAF, dFk. UF5E. dFR%
FREX3.0 g & TR0, R UDRIT, RN
1:10 (g/mL) . ¥F—FRETEE)S, 8000 r/min,
4 CE0S5 min, MU ETE WA #UES T A I E RS
B, FREHRBREREGR2 K, A RIEWR. R
WELFTR .

| A B

LETK

TR BT IR
EER &I <—‘ HNO;+HZO2+NH4AC‘

K1 ESSHRREHE

Fig.1  Flow chart for sequential extraction
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Fig.2  Total fluoride contents in different parts of Antarctic krill
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Table 5 Correlation coefficients between various fluoride forms and
chemical properties of Antarctic krill
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