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STUDIES ON THE UTILIZATION OF ANTARCTIC KRILL

1. Compositional Characleristics of Fresh Frozen and Prehoiled Frozen Krill

Yeung-Ilo PARK®, Euhp;-Ho LEE*, Kang-Ilo LER*, Jac-Ilycung PYEUN,
ITong-Soo RYU ™, Su-An Crior*** and Seun-Bong Kmm*

For the use of antarctic krill as a food protein source its compositional characteristics were invest-
igated as the first part of the work that includes other subjects such as processing of krill paste,
concentrates, and fermented or seasoned product. .

In general composition of fresh frozen and prehoiled frozen krill on board, the contents of crude
fat and free amino nitrogen were higher in the former than in the latter which contained a high
amount of ash. VBN was rather high as much as 37.6 and 26.4 mg?2 in both fresh frozen and
preboiled krill. The pH of krill homogenates was 7.1 to 7.2 in both cases.. - Such a low pH might
be attributed to a long term storage and temperature fluctuations during frequent transshipping.

The amina acid composition of fresh frozen krill meat showed relatively high amount of glutamic
acid, aspartic acid, lysine, proline, and leucine while methionine, histidine, serine, tyrosine, and
phenylalanine were lower. Among the essential amino acids lysine and leucine were higher and
methionine was lower. In the composition of free amino acid proline, lysine, arginine, and
alanine were higher comparatively to the contents of histidine, aspartic acid, serine, and threonine,
It is noteworthy for nutritional qualification that the essential amino acids particularly as lysine
were abundant similarly to that of fishes. :

Heavy metal contents of krill meat 0.039 to 0.048 ppm as IIg, 0.06 to 0.11 ppm as Pb, less than
0.32 ppm as Zn, 0.008 to 0.012 ppm as Cd, 0.61 to 0.68 ppm as Fe, 0.87 to 1.37 ppm as Cu, and
nondetective as Cr. A high Cu content seems to be resulted by the blood pigment of crustacea.

The ratios of edible portion to non-cedible portion were 37:63 in {resh frozen and 42:58 in prebo-
iled frozen Lrill respectively. Release of drip after thawing was more in fresh {rozen than in
preboiled frozen krill marking 369 and 249 of both respectively.
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Table 1. Body sizes of krill sample used

Length(em) Average weight(g) Ratio(%)
2.5—~3.0 0.21 5
3.0—4.0 0. 44 39
4,0~5.0 0.71 .49
5.0—5.5 0.84 - 7
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Table 2. Chemical composition of raw frozen

and preboiled frozen krill

By

(based on fresh weight)

Raw {rozen Pl‘fEbOiICd

krill rozen

krill

Moisture (% 78.0 77.8
Crude protein(% 13.2 13.4
Crude fat(?%%) 4.2 2.1
Crude ash(%) 3.4 5.3
Total sugar(%) 1.1 0.9
Free ammo nitrogen 347.6 188, 2

(mg %)

VBN*(mg % 37.6 26.4
pH 7.1 7.2

*VBN: Volatile basic nitrogen
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Table 3. Weight ratio of edible portion
and nonedible portion of kriil
samples.

(9%, wet basis)

Raw frozen Preboiled frozen

krill krill
Edible portion 36.6 41.7
Nonedible portion 63.4 58.3
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Table 4. Amine acid composition of the krill muscle (Raw frozen krill) (dry basis)
Amino acid mg/100g N mg/100g (A/TA)X100 (E/TE) X100
Lysine 8614.2 1652.0 9.45 24,96
Threonine 3866.7 454.9 4.24 11.20
Valine 4682.0 560. 2 5. 14 13,56
Mecthionine 1952.2 183.4 2. 14 5. 66
Isclcucine 4465, 0 477.2 4.90 12.94
Lcucine 7159. 2 765.1 7.86 20.74
Phenylalanine 3778.6 320.6 4. 15 10. 95
Histidine 2233.6 605. 2 2.45
Arginine 6610.1 2127. 4 7.25
Aspartic acid 9510. 3 1001. 1 10. 43
Serine 3561, 6 474.9 3.91
Glutamic acid 13237.6 1260.7 14,52
Proline 7625.0 928.3 8. 37
Glycine 4816, 7 899.1 5.28
Alanine 5442.6 856, 1 5.97
Tyrosine 3588.3 277.6 3.94
Total 01143.7 12843.9 100. 00 100. 00

A @ Amount of each amino acid

TA: Total amino acid

E : Amount of cach essential amino acid

TE: Total essential amino acid
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Table 5. Free amino acid composition of the krill sample (Raw frozen krill)  (dry Lasis)

Amino acid mg/100g Nmg/100g (A/TA)YX 100 (E/TE)YX 100
Lysine 1233.7 236.6 16.19 44.62
Threonine 1041 22.8 2.55 7.02
Valine 201, 8 34.9 3.83 10. 55
Methionine 1443 3.6 1.80 5.22
Isoleucine 261, 8 27.9 3.2 9.43
Levcine 11,6 43.9 5,50 14. 85
Phenylalanine 229.4 10.5 3.01 8.30
Histidine 100.5 27.2 1.32
Arginine 740.2 238.2 9.7
Aspartic acid 160. 4 16.9 2.10
Serine 181.8 24.6 2.42
Glutamic zcid 210.2 20.0 2.76
Proline 1887, 1 205. 4 22,13
Glycine 856, 8 156. 2 10. 98
Alanine 721.0 113.4 . 9.46
Tyrosine 216.4 16.7 2.84
Tottal 7622, 1 1217.9 100. 00 100, 00

A : Amount of each amino acid
TA: Total amino acid

E : Amount of each essential amino acid
TE: Total essential amino acid
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(44.62%) 9 leucine(14.85%)0) Yo} fULA{o}w]
xfke 5591 L% A s, ko] 2 methionine(s.
22%) 9 threonine(7.02%) & 7 dito}l A of fwilot
wl e o) 1295 5 AR ghasell dbabg) el ol ik £k
e i 5-(1965) 2! Watanabe 5-(1967)9] 3%
el A= Zbolk 5= glslvl.

serine

PN

r‘g:

she Fadk T

4. 3| BELBSE

B W P2 TaBedt & Zn, C,
Pb, Fe, Cu, Cr § Hge 7718 &BORE. KT
Wrke 2 Sefte fidte Table 634 7o, -

Table 6. Heavy metal contents in krill: .
samples (ppm, wet basis)

Metals Raw frozen krill Preboiled frozen krill

Fe

0.68(3. 01) 0.61(2. 70)
Pb 0. 11¢0. 49) 0. 06¢0. 27)
Zn ND(ND) 0.32(1.42)
cd 0. 012(0. 05 0. 008(0. 04)
Cu 1.37(6. 06) 0.87(3. 85)
Cr ND(ND) ND (ND)
Hg 0. 048(0. 21 0.039(0.17)

* Values in brackets are ppm on dry basis

d:pigkad s HPBiFade TEBEAE
o] 2wl AW e n KUAMRERET 24 ¥ &
W% ek Wolsh, 5t Zng) A4 fsbe R 4o
fiaslel Az kA &R 2ol HUdligiayddA
= ulmA Shte]l Hi=E gledl, ool {hiF M
¥l fliel A ot AQA e AHEERS JIK

ol s
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doz He Hitde o

mES mEs RIRRSrezA
7] = Lolgta Al s}, WatanabeD-(1976)0) o
Ao Wekgn il st 54ha e 2w Cd
0.08~0. 74ppm, Cr 0.1~0.5ppm, Hg0.01~0.155
ppmE- o2 AR HHESG T ERE FoE 4 d
St g 519746 42 X A9 (R
B BeBaiol Ao M4 A¢ 2y He
0.07ppm, Cd 0.37ppm, Pb 2.3ppm @ Cu 3.7
ppmS-2. 2, olef il a3l FPaiaite] Ak

ez Wein ¢ 4 b

ol L

5. BimREe] dripBEARTt o KAKERK

A:pigh 2 AU AR 28~01°Co el A
20000 LIRS LT o] Bl A= dripig (O A
Aol W w MAEDSE = WALl o ske] 24T
A% B Table 75+ 7te).

Table 7. Percentage of drip released from
thawed krill and chemical compo-
sition of released drip

Raw frozen Preboiled
krill frozen krill

9% of drip released(95) 35.5 24.1
Total solid(%) 17.3 5.0
Crude protein(%) 9.3 2.1
Crude fat(% 2.6 0.9
Crude ash(%) 2.0 2.9

Dripe] Ba:ite 2=l &k wo] KB
ol W] Aws] B T ek e, oAL
FMEE o] 9ol A FIMITIRe] IRy
o] ol wifixl @ Folety FARch. 2y WR
Fre =% 35.59% 8 24.1%0 e BERe Y
vhul o], He-(1974)0] Wil atkig i ) A9 ofF
10%¢] s 958 Lo goldm & 4 gtk

@ drip®) JRAMIBCS 2w dpisEadel #IA
MtERL el wlabel WIESY, MGAET R ML)
Aitel AA A @n puE kel AL, ol
T AR AT et WHERESR 2 IR
Srel it o) W7 W ol eham 2 Zh ek

MG S o] M vre dripgi/iiten B o =
Lol A slel ®A drips] iy e + Qe

- ZHAagel WEiEEe] WHSelek & ol

=~
f

2 C=
g &

T,
ade siREe < MHERA FREET
WOAWSERS el Brle S, o2 A
BrkiEbkel duEslel MEEEIESES HAT & + A
2, =G BERS dripd MPAA £ Ade AL
e Fdeil UG Ak Dsbe &disace
S ste Aol wEAsstn & 5 gl

= #

A 28 FEFAWES mkEEad #HEHY R
JI9- 93 HEBTEEE 97 Add ARITRENL
FibEel geWlel EFME Fol PiRE Bt &
19784 173 30F Rikifel A #nfiared shaltiy 2 A
MR 20 WER st —FURARIE, ol
RLHUN, TalREiel Ak, WANre MR, RSy
o) drip Bht 8 = HUK 5ol ©f shed BigeskiE
fow, o #HRE EYee ohisk A
L AR A A RS AR
ane] wehe R R el =R At ¥
Z RHyGakel wokch. VBNITE &:pigsael 37.6
mg%, BBkl 26.dmgHe 438 ¥ 3,
pHE &:pigiadl & 7.1, FONMREaRe] 7.22 9
=3 gged, 03 VBN 3 pHid Wi =
o A7zl A, WHfEe] Wud Wpos
BEEEZ} whol {ETE o Foletz 4Rt

2. &pidiad e pIFifolel Mk glutamic
acid, aspartic acid, lysine, proline = leucined]
4 o] &3, methionine, histidine, serine, tyros-
ine @ phenylalanine®] 4{to] A gl on, WZ{o}w]
xfRe] goj A& lysine @ leucined 4ftel FHx
methionine ¥ phenylalanined] 2 fto] urore}, %
o fgfkole] MMMl Yol A& proline, lysine,
glycine, arginine tl alanine¢] 4r{fito] %3 histi-
dine, methionine, aspartic acid, serine ¥ threo-
nineg] f;ige] yrgkow, W fjolul el g A
lysine ©l leucinee] 7%jte] Wair methionine &
threonine®] ko] wretel. awe fERkobe] ol
kel e) . Nl QoA ZA{elPl xRl
lysines] #ifie]l w2 AL MMon ot avh
= & % ek

3. a®le MMk ite Hgrl 0.039~0.048ppm,
Ph7} 0.06~0. 11ppm, Znx}0.32) ] Cdr} 0.008~
0.012ppm, Crr} ND, Fes} 0,61~0.68ppm, Cuz}
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0.87~1.37ppm= AUty o2 G fitol w¥etet, 5k Cu
o Aftel vlma & AL PN mENBES
Q o Foletm A=),

4. LIRS AUARS kL dpltkizzle] 37:
630) ;. FMlish T o] 42:58% SSL Lt WKL
o] Hihaifiade]l wokeh

5. HPuGe) dripe) MM dipiiariel °F 36
% FEROECl <k 249 i}_m‘ﬁlﬂﬂ wiw, A
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Dzﬁm < Ak

8

KPR E iBTTE] QoA ARIEE Al
FAx, =23 el BEE A el Mszk
PEIRBUBE MUE MBER, Spe P, Il i
B, BT, =R PRy, 28 TeRHS 4o
#el Wphisted 4 SUoKEERRS TMW, FATH
#i, = AREE Hfs] F4A PN 88, =3
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