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PROCESSING OF KRILL SOLUBLE AND ITS AMINO ACID COMPOSITION

Eung-Ho LEE*, 'Se—Kwoﬁ I‘(IM*, Duck-Jae CHo* and Bong-Ho HAN*

A study on the amino acid com'position of raw frozen krill, and krill solubles manufactured iﬁ
forms of paste and powder has been carried out.

The raw frozen krill was thawed, chopped, mixed and homogenized with same amount of water.
The mixture was autolyzed or hydrolyzed by the addition of 0.29% pronase-p, a commercial broteo]ytic
enzyme, to the weight of the raw frozen krill at 45°C for 4 hours. After a thermal inactivation of
enzymes at 95°C for 15 minutes, the autolysate and the hydrolysate were centrifuged and filtered
through gauzes, respectively, and then the lipid layer in the supernatant was removed. The autoly-
sate and the hydrolysate were finally concentrated under reduced atmospheric pressure in a rotary.
vacuum evaporator at 45°C for 1 hour to produce the krill solubles in form of paste. The powdered
krill solubles were prepared by the addition of 5% starch to the autolysate and hydrolysate and by
means of concentration in the rotary vacuum evaporator at 45°C for 30 minutes and a forced air
drying at 58°C for 3 hours with a air velocity of 3m/sec.

Among the amino acids in raw frozen krill, glutamic acid, lysine, and aspartic acid showed high
values in quantity and then followed leucine, alanine, arginine, glycine and proline. The qnantity
of histidine was very small and that of cystine was only in trace.

The krill solubles in forms of paste and powder prepared by autolysis and hydrolysis with pronase
-p revealed almost the same patterns in amino acid composition as in raw frozen krill.

In case of free amino acids, a large quantity of it in raw frozen krill consisted of lysine, arginine,
proline, alanine and leucine. The quantities of cystine, histidine and glutamic acid were, in contrast,
very small.

In the soluble krill paste prepared by autolysis, lysine, leucine, threonine and alanine existed in
large quantities among the free amino acids and cystine, aspartic acid and histidine existed in
small quantities.

The contents of almost all of the free amino acids in soluble krill paste perpared by hydrolysis
with pronase-p were increased slightly as compared with those in soluble krill paste prepared by -
autolysis. In this product, the contents of cystine, histidine and serine were very low and lysine,
leucine, arginine and proline were the dominant group in quantities among the free amino acids.

The krill solubles in forms of paste and powder were not inferior to whole egg in the view point

of its essential amino acid composition.

KRS £ TEH, Dept. of Food Science and Technology, National Fisheries University of
Busan,
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Chemical composition of raw frozen krill

Moisture  Crude protein  Crude fat Crude ash Carbohydrate VBN* pH
% % % % (%) (mg?4
82.1 12.3 2.8 2.0 1.1 16.8 7.60

2 @ Volatile basic nitrogen
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- Hydrolysed wit.fxm
Constituent Autolysed pronase-p
Paste Powder Paste Powder
Moisture 25.3 4.7 27.2 4.2
Protein 55.0 48.1 60.3 53.5
Lipid 6.9 8.2 3.1 5.4
Ash 6.9 7.8 5.8 7.0
Carbohydrate 5.9  30.2 3.6 -30.0
Yield 12.3 15.7 16.9 17.2
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" Table 3. Amino acid composition of raw frozen krill and krill soluble products .
(mg/100g, dry basis)

Autolysed Hydrolysed with pronase-p
Amino acid Raw frozen krill
! Paste Powder Paste Powder
Lysine  6059.0(10.6)  6135.5(12.5)  4709.7(10.9)  6637.5(10.7)  4917.8(10.4)
Histidine 1395.7 (2.4) 904.7 (1.8)  966.1 (2.2)  1513.3 (2.5)  1028.1 (2.2
Arginine 3706.1 (6.5) 3481.7 (7.1)  2664.8 (6.2) 4015.5 (6.5) 2744.2 (5.8)
Aspartic acid 6040.2(10.5)  5102.0(10.4)  4536.6(10.5)  6322.9(10.2)  5002.8(10.6)
Threonine 2621.7 (4.6) - 2172.8 (4.4)  1960.4 (4.5) - 2831.8 (4.6)  2197.8 (4.7) .
Serine 2385.9 (4.1) © 1768.6 (3.6)  1678.6 (3.9)  2448.2 (4.0) ~ 1946.9 (4.1)
Glutamic acid 7850.8(13.7)  6822.4(13.9)  5768.4(13.4)  7998,0(13.0)  6378.9(13.5)
Proline 3097.9 (5.4)  2799.4 (5.7)  2254.2 (5.2)  3428.1 (5.6)  2226.1 (4.7
Glycine 3418.5 (6.1)  3051.6 (6.2)  2511.8 (5.8)  3610.9 (5.8)  2756.4 (5.8)
Alanine 3734.4 (5.5)  3400.1 (6.9)  2785.6 (6.5)  3889.6 (6.3)  3015.4 (6.4)
Valine 2192.6 (3.8)  2588.1 (5.3)  2262.3 (5.2)  3536.0 (5.7)  2590.4 (5.5)
Cystine —_ 203.9 (0.4) 285.8 (0.7) 386.6 (0.6) 283.3 (0.6)
Methionine 2706.5 (4.7)  1520.2 (3.1)  1445.1 (3.3)  1765.0 (2.9)  1525.9 (3.2)
Isoleucine 3003.6 (5.3)  2636.3 (5.4)  2334.7 (5.4)  3542.0 (5.7)  2772.6 (5.9)
Leucine 4507.7 (7.9)  2952.6 (6.0)  3562.5 (8.2)  4908.5 (8.0)  3950.4 (8.4
Tyrosine 1928.5 (3.4) 1472.0 (3.0) 1481.3 (3.4) 2019.7 (3.3) 1683.8 (3.6)
Phenylalanine 2569.8 (4.5)  2120.9 (4.3)  2000.6 (4.7)  2891.7 (4.7)  2181.6 (4.6)
Total 57218.8 (100.0) 49133.8 (100.0) 43208.5 (100.0) 61745.3 (100.0) 47202.4 (100.0)

( ) ; (A/TA)x100, A; Amount of each amino acid, TA ; Total amino acid
%327, BEFEFEREANA Y glutamic acid,

. ; f.{é’ N g-c! . . ) ]1 o = i3
lysine 2 aspartic acidsh 717 opd] Abkel 349 4. &5H krill 2 krill solubleo #ak

Ser 29 leucine, alanine, arginine, glycine .. OtnlcR #R E

iso leucine o valineSo] ®obc}, =z x BEN{L A piks krill =1 krill solubled] #io}el e BRALK

Fpo} srol /NEtel cystineo] #Hi ® gl om leucine 2 Table 4] el glv}. d=plikk krille] 79 il

3 histidineo] © Wol =] o=} Heokm el f12 FRELY HHEAtel oete 10.29
Table 4, Free’amino acid composition of raw frozen krill and krill soluble pastes (dry basis)

Raw frozen krill ‘ Autolysed . Hydrolysed with pronase-p
mg/100g (A/TA)X100 mg/100g (A/TA)X100 mg/100g (A/TA) X100

Lysine 1949.0 18.9 : 1817.5 11.9 2927.0 15.0
Histidine 250.7 2.4 382.9 2.8 299.5 1.5
Arginine '12028.5 11.9 862. 6 5.7 1736.8 8.9
Aspartic acid 155.0 1.5 332.5 2.2 716.7 3.7
Threonine 488.2 4.7 1330.3 8.7 1213.6 6.1
Serine 179.5 1.7 974.2 - 6.4 624.7 3.2
Glutamic acid 23.7 0.2 928.0 6.1 1063.0 5.4 -
Proline 1201.3 11.7 891.5 5.8 1527.1 7.8
Glycine 984.0 9.6 692.1 4.5 1064.7 5.5
Alanine . 937.3 9.1 1240.3 8.1 1653.7 8.5
Cystine - - 102.9 0.7 91.5 0.5
Valine 512.6 5.0 1056. 8 6.9 1123.8 5.8
Methionine 338.0 3.3 621.4 4.1 744.0 3.8
Isoleucine 479.1 4.7 1145.6 7.5 1094.3 5.6
Leucine 807.4 7.9 1473.9 9.7 2108.8 10.8
Tyrosine 366.0 3.6 652.0 4.3 746.8 3.8
Phenylalanine 384.8 3.8 745.5 4.9 781.4 4.1
Total 10285.1 100.0 15250.0 100.0 19517. 4 100.0
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Comparison of essential amino acids content of raw frozen krill, krill soluble

products, whole egg, wheat flour and rice

Amino acid Ra“k‘,{ﬁo zen Autolysed \ﬁ:y}?'grlsza‘sle-p Whole Wheat Rice*
Paste  Power —eeeeegg®  flour*®
: Paste Power
Isoleucine 373.8 375.1 387.2 407.2 424.4 428 262 322
Leucine 561.0 420.1 " 590.9 564.3 604.8 565 442 535
Lysine 754.1 873.1 781.2 763.1 752.8 396 126 236
Phenylalanine 319.8 301.8 331.8 332.5 334.0 368 322 307
Methionine 336.9 216.3 239.7 202.9 233.6 196 78 142
Threonine 326.3 309.1 325.2 325.6 336.4 310 174 241
Valine 272.9 368.2 375.3 406.5 396.6 460 262 415
Tryptophan — — — — —_ 106 69 65
Total 2044.8 2863.7 3031.3 3002.1 3082.6 2829 1735 2263

*; Quoted from “Amino acid contents of foods” (M.L. Orr and B, K. Watt, 1957)
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