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Studies on Utilization of Salted Antarctic Krill
(Euphausia superba)

I-Preparation of the Krill Protein Concentrate (KPC) and Extractives

from the Salted Antarctic Krill by Isopropyl Alcohol Extraction

Makoro KawasaTta, Kuniko Tacuchi, Kozo O=nTtsukr

and YosHiIKO TANAKA¥

An atempt was made to prepare the active krill protein concentrate (KPC) from salted
antarctic krill by the extraction with isopropyl alcohol (iso-PrOH) without heat treatment.
Salted krills were homogenized and filtered with Nylon gauze to remove the exoskeleton.

Pink milky juice was mixed with an equal volume of iso-PrOH. As iso-PrOH does not mis-
cible with salt solution, the miscella was separated into three layers by the centrifugation at
3,000 rpm for 10 min. The upper solvent layer contains lipids, pigments and other fat soluble
vitamins. The krill protein was concentrated in the middle layer and non-protein nitrogen
fraction, ‘“‘the extractives”, and the greater part of NaCl were recovered in the bottom aque-
ous layer. One of the typical KPC from salted krill contains 84%, crude protein, 49, ash,
19 NaCl and 0.3%, lipid and was rich in essential amino acids comparable to beef protein.
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Table 1. Chemical Composition of Salted Krill

Salted Krill | Ray Erozen
(%) (%)
Moisture 56.1 80.1
Crude protein* 13.6 11.6
Crude Fat 3.9 2.7
Crude Ash 23.2 2.3
NadCl 22.9 0.8
Ca 0.4 0.3
Mg — 0.07
P 0.1 0.2
Protein N (36.3) (61.9)
Nonprotein N (63.7) (38.1)
* N x6.25

values in brackets are 9, to the total N
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Scheme 1. Preparation of KPC from Salted Krill
Salted Krill
— added % vol. of water
— homogenized at 7,000 rpm for 1 min.
— filter with Nylon gauze
| |
Residue Filtrate
(Exoskeleton) (Juice)
— mixed with an equal vol. of iso-PrOH
Solvent — centrifuged at 3,000 rpm for 10 min.
recovery
I o |
Upper layer Middle layer Bottom layer
. (protein ppt.) (Extractives)
iso-PrOH — ymauar v/
. — washed with iso-PrOH 1
Lipids _ Filtratio — concentrated to 3 vol.
Pigments titration Conc. Ext. NaCl
o | -
Vitamins Filtrate __# pa t |
o
— dialysis — washed with acidic water
| — freeze dry pH 4.5
lKPC . — dried in vacuo
(dialysis) KPC |

(acid washed)
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Table 2. Chemical Composition of the Krill
Protein Concentrate

Table 4. Chemical Composition of Concentrated
Extractives from Salted Krill

KPC (%) Extractives
Salted Krill | Raw Frogen Moisture  68.3 (%) | ca 31.3 (M8%)
Dl @ @ Krill Crude protein 11.6 Fe 1.6
Crude Ash 23.4 Cu 1.4
Moisture 10.9| 9.5|11.0 | 9.0 8.5 NaCl 19.8 P 12.5
Crude Protein* |68. 1/68.884.4 89.4 77.2
Crude Fat — 103 — | — 0.2
Crude Ash 15.7112.8| 4.0 | 2.1 7.4 Table 5. x;::mino {\cid Composition of the Krill
xtractives
EZCI gg 2(83 (l)g gi 2(3) (mg/100 ml of Extractives)
Mg 0.4| 0.6/ 0.03| 0.05 0.5 Free Peptide-
P 1.6| 0.5/ 0.3 | 0.05 1.1 Composing*
* Nx6.25 Trp 48
(1) untreated Lys 1073
(2) dialyzed His 178
(3) pH was ac.ijustf:d to 4.5 with acetic acid Arg 993 87
(4) washed with citrate buffer (0.03M, pH 4.5) CySO;H 929 08
Table 3. Amino Acid Composition of the Krill Asp 286 719
Protein Concentrate (g/N 16 g) Thr 396
Krill Protein Ser 331 68
Concentrate Jack Beef* Glu 279 685
Salted |Raw Frozen|Mackerel* Pro 593 294
KPC KPG Gly 709 229
Trp 1.0*2 1.2*2 1.3 1.3 Ala 717
Lys 8.7 8.1 8.8 9.1 CyS 0
His 2.3 2.6 Val 299 135
Arg 6.2 6.7 Met 201
ASp 14.1 13.4 Ileu 374
Thr 4.7 5.8 4'.2 4‘.5 Lcu 544
Ser 4.5 5.3 Tyr 82
Glu 16.0 15.5 Phe 206
Pro 4.4 5.1 Orn 137
Gly 5.1 4.6 Tau 919
Ala 6.0 6.0 NH, 4
Cs 0.8 L5 -1 1.2 * The amounts are calculated from the difference
Val 6.4 6.5 5.0 5.4 .
Met 3.1 3.6 9.7 9.9 between the values before and after hydrolysis
E:: 1(7):; 132? ::; Z:g VA, 77“i°/f7Az‘am') VDI ORI A
Tyr 5.6 5.1 2.9 3.5 HESBOE N KPC 2852 EMTE 2.
Phe 6.6 6.1 3.5 3.5 KPC @ 7 3 /B DER%E (Table 3) i< 7”7,

* from Standard Table of Food Composition
*2 DAB method
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Fig. 2. Gel Filtration Pattern of Krill Extractives

on Sephadex G-25
Column size : 3.0X28 cm
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