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Fluoride Reduction of Antarctic Krill by Electrocondensation Method

Kil-Hwan Kim, Dong-Man Kim and Young-Ho Kim
Food Science and Technology Lab., Korea Food Research Institute

Abstract

Electrocondensation method using aluminum electrodes was developed to remove excess
amount of fluoride contained in Antarctic krill. Fluoride amount was reduced differently accor-
ding to fluoride forms {total, ionic and bound) and sections (whole, muscle flesh and chitinous) of
the Antarctic krill during electrocondensation process. Total, ionic and bound fluoride could be
reduced by 56%, 35% and 60% of the initial amount contained in the whole body, respectively and
reduced by 49%, 57% and 34% of the initial amount in the muscle flesh, respectively by electro-
condensation process for 120 min. In the case of chitinous section of the Antarctic krill, 68% of
total fluoride could be decreased by this process for 120 min.
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Table 1. Proximate composition of Antarctic krill
{unit: %, wet basis)

Composition whaole bedy muscle Hlesh
moisture 6.7 6.7
crude protein 65.3 76.0
crude fat 7.8 8.5
crude osh 7.2 1.3
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Freeze dried sample (10g)

l

4
add 100 mi of distilled water

1

homogenize the mixture with ultra turex

|

pour the homogenized solution inte the
acryl made-regular hexahedron
(6 x 6 x 6 cm?)

l

send an electric current (BA/m?) 1o the
aluminum plate (4 x 4 cm?)

1

segregate the fluoride ion with
electrocondensation reaction

l

measure the fluoride ion content

Fig. 1. Procedure for reduction of flucride from Antarc-
tic krill

Table 2. Specification of electrocondensation apparatus

ftem Specification
area »f plate 4x4 cm?
power DC
current density 8 A/m?
distance between plates 4 cm
plate material aluminum
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Al-3e-=AP+ (1
Al4+6F-—3e=AlF¢- 2)
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Table 3. Changes in fluoride concentration of Antarctic

krill whele bedy during electrocendensation process
(umit: mgF"/ kg sample, dry bosist

Reaction time Total £ lenic F Brund f
0 1920.4 300 5 1619 ¢

10 1393.6 267 0 1126 e

30 11261 278.6 89/ =

60 961.0 218 Jat

90 879.7 2041 675 6

120 849.8 196.3 633 5
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O : bound F- of whole body
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Fig. 2. Changes in fluoride concentration of Antarctic
krill whole body during electrocondensation process

Tabie 4. Changes in fluoride concentration of Antarctic
krill muscle flesh during electrocondensation process
{unit: mgF~/ kg sample, dry basis)

Reacton time Tetal F innic F Brund F
0 98.6 62.9 357
10 59.5 36.2 23.3
30 54.0 31.0 23.0
60 51.3 29.2 221
90 50.8 273 23.5
120 50.5 271 23.4
100 O: total F~ of muscle
w A ionic F~ of muscle
a2 $ 0O:bound F~ of muscle
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Fig. 3. Changes in fluoride concentration of Antarctic krill

muscle flesh and shell during electrocondensation process



Electrocondensation #HHioll <)% 28 &4 7tak 175

71l 108 ollol FAG ol PAsistor, 2 o
Folle M3 sk AsHe Yehlles 17| ¥ay
5 120 Foll= AR ubeA Y x7)e x50l v]Flo
oleqtlel BL¥EE 57%71, ARAe BaFe

T 34%7F 28le FEAFE T 49%7) 72t zbeks|ol

ﬂ

AR 28455 Table 50 ebd
7] &3l ﬂ,_kg—ﬂddlt 3227.5ppm o|&d 70|

‘_875_01 u]%}- 68% = 7‘3“‘%/‘]7] 4 9lgd jowuy, §x

o E4¥E A el whgAIzlel g} ua

Ho2 $arh PHE A% (r=—0,975)% pehirt
)

Ao mek A 45 a7 nat AR
ukSoll 23}t electrocondensation -2 o] &8ty
Electrocondensation Hiiell 93k =23
HEE Fdole &g (o]
, FE2)9 4B B9 (EA, YA,
yoll whe} zte|7h Qle e vepydch, Azjisl w
Zhol] whE Eaol 7teb=AL Ay, ukgx7)
2| kol whE Al AP ot AHAZL of
A A3 Zheksl= A3 vehie] A7) Rl

of

o all e o J‘—
> B :

HN oo do 2,
e T
£
@ rir

electrocondensation Wi o8 Aol ek g5l
Adve B4t Addel AR, olds whe ool

Bart 7F A gel| 2RIl Qle], kM BAAAE
Jal e B} 2L st Mo 5l oz Azl
9irh, & Newman(®e Al 29| $47} wiof F2x:
Aol hydroxyl 7|2kel = 3MEES waksloln,
Rehbein £01& 288 2= wo|a& g 3l Y2old
Table 5. Changes in fluoride concentration of Antarcnc

krill shell during electrocondensation process
(unit: mgF-/ kg sample, dry basis
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