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Fig. 1 HPLC chromatogram of peptides after

enzymatic hydrolysis of Antarctic krill
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Tab.1 Distribution of fluorine content in different peptides
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F1 F2 F3 F4 F5 F6

SR/ (g - g7') Fluorine content 86.23 + 0.02 25.42 + 0.69 48.14 + 0.25 52.53 + 0.58 77.62 + 0.46 266.11 = 0.40
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Fig.2 HPLC chromatogram of peptide F6
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Fig. 3 MS/MS spectrum of Antarctic krill peptide F6

£x2 Clock EHHSERFT

Tab.2 Amino acid sequence of Clock protein

09735-12

1=2

90

1

KSRNL

51

101

RV

LYTSESITPL

LGHLPGD

151

HLKRSP

201

KLTG

251

301

TSRHSLEWKF LFLDHRAPTI

351

GTS CYY

YHQWNSKP

401

VK

451

501

RLQ

551

601

651

LP

701

751

801

YIPK

YYRKIELPP

851

901

951

1001

1051

1101

1151

1201

1251

1301

KK

T B EARR A Z K FT 5 Clock H HITHCFS1

Note : Blue indicates polypeptide F7 and Clock protein match sequence
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Phosphorylated amino acid structure
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Study on a fluoropeptide in enzymatic
hydrolysis products of Antarctic krill

LIU Yun-jiao'*, ZHANG Hai-yan' , KONG Cong', FAN Cheng-qi',
LIU Shu-han'? ,WANG Yu'?, SHEN Xiao-sheng'
(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Antarctic krill, which is rich in polyunsaturated fatty acids, proteins, minerals, and a large
quantify of vitamins A and E, possesses the potential to be harvested with 379 million tons of total biomass
and 342 ~ 536 million tons of annual gross post-larval production. However, Antarctic krill contains a high
amount of fluoride in different tissues. Although fluoride is helpful in prevention of dental caries and
strengthening bones in moderate contents, it can also cause fluorosis disease if existing with an excessive
amount in man and animals. As WHO recommended 2 ~4 mg and 1 ~2 mg of daily intake of fluoride for
adults and children respectively, Antarctic krill is not acceptable for direct consumption as food. In this
study, the fluorinated polypeptide was released through enzymatic hydrolysis. The hydrolysate of Antarctic
krill was isolated through ultrafiltration with molecule cutoff filter. The filtrate was lyophilized to get the
powder. Furthermore, the powder was fractioned and separated with GPC and HPLC. lis fluoride content was
further determined through ion chromatography after hydrolyzing these polypeptides with hydrogen chloride.
The polypeptide with highest fluoride content was measured by LLC-MS/MS and analyzed through amino acid
sequence analysis. Moreover, after analysis and search for homologous protein through NCBI database, the
most related protein was identified and discussed. The experimental results showed that the crude extract of
Antarctic krill peptide obtained by trypsin digestion was 20% , and the total fluorine content was (731.73 +
1.01) pg - g~". The crude extracts were repeatedly refined by Sephadex G-25 Sephadex chromatography and
C18 reverse-phase column. Six peptides with higher purity (named F1, ¥2, F3 | F4  F5, F6, respectively)
were obtained. F6 polypeptide was found to contain the highest fluorine through the analysis with ion
chromatography after acid hydrolysis for fluoride release. The fluorine content of the bound peptide (F6) was
determined to be (266. 11 + 0.40) pg + g~'. The least fluoride content of the bound polypeptides was
determined to be (25.42 + 0.69) pg + g~'. Furthermore, LC-MS / MS was used to identify the amino acid
sequence fragment of the polypeptide F6. Through the NCBI-Nucleotide-Euphausiacea protein database
search, four proteins [ Clock, Tropomyosin, ATP synthase subunit 6 ( mitochondrion), Arginine kinase ]
were identified with match scores above 100. Analysis of the four proteins revealed that F6 was most likely
related to Clock proteins through phosphorylation of the bound fluorine in the Antarctic krill protein. The
results will provide technical support for the future safety evaluation of fluoride-containing proteins in Antarctic
krill, and are of great significance for the further development of the application value of Antarctic krill.

Keywords: Antarctic krill; fluoropeptide; separation and purification ; structure identification



