Bulletin of Taiwan Fisheries Research Institute No. 31, 1979

EEEMIFRS
EEBEAILEARERD
B % B - B D fF

A study on the processing of the liquefied antarctic krill concentrate protein

' Mao-Song CHEN and Sheau—Chiénn JYU
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The purpose of this experiment is to study the optimal condition of producing
the liquefied protein of antarctic krill. For the reason of strong enzyme activity
of antarctic krill, the protein can easily be decomposed into amino acid.

‘This experiment is to produce liquefied protein of antarctic krill under diffe-
rent temperature, different time elapsed, or by adding different eniyme, and even
by selfdigestion, After 4 hours decomposition in the temperature below 55°C, the
rate of selfdigestion approached to 61%, with 0. 1% bromelin added, the digestion
rate approached to 64%, after 4 hours decomposition in 45°~50°C. If 1% Yeast
extract-S was added, the digestion rate can come to as high as 65. 8%.

The best way of storage the product of this experiment was to store it in the
refrigerator. In the proc'ess'of concentration, the low temperature vaccum conce-
ntrator was used to concentrate the product. The temperature was controlled at
50°~60°C, and the moisture was under 30%.

The product then undergo decolorization and deodorization with acid sodium
vanadate, hyflo super-cel and active carbon. The best result was got when 8%
active carbon was added the temperature was kept in 70°~80°C, and the rate of
decolorization can approach to 71%, but 14% of weight was lost.
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Table 1. Changes in amino nitrogen of frozen raw krill in the -
room at 24°~29°C for 0,1 and 2 hours.

Amino nitrogen (mg%)

' Lay time (hours)

Wet weight basis - Dry weight basis -
0 _ 315.6 11337.2
1 3087 . 1689.3 .

2 459.3 o 1946.1
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TEA0Y AT » KAHEBSHER ARFRE - BB A S 0t - RILVBNRZ B in - MRAERIL
EHLVBNES - hEamtELERN1 Y yeast extract-S HRE »£65.8%2% & 0.1%
BromelinfRis861% Ll b » EIRIB(LA R 4 /NREBUA IR 2602 o



308

Table 2 Effect of the different time on the digestion of liquefied

antarctic krill protein.

Frozen raw krill

digestive hours

Without added

added.300g distil water and 0.1% bromelin

Digested hours

0 1 2 3 4
Weight of concentration - 38.2 45.3 4.6 45.9 44.2
of liquefied protein (g)
Weight of liquefied 365.6 397.6 389.0 392.6 384.8
o protein (g)
Weight of precipitate (g) 161.9  133.1  126.7 1249 1213
Contents of concentration of
liquefied protein
pH 7.2 7.1 7.0 7.0 6.9
o *1 2.6 100  10.1 10.8 10.6 10.6
Total nitrogen (%) *2 10.9 12.7 13.7 12.8 13.1 12.9
) . *1. 336.6 1921.1 2537.2 3096.8 4226.0 3188.0
Amino nitrogen (mg%) *2 1412.9 2436.4 3444.9 3652.2 5204.4 3861.9
) ¥1  47.4 97.9 98.3 121.5 107.5 102.7
Volatile base nitrogen(mg%)*2 199.0 124.2 133.4 143.3- 132.4 124.4
- Moisture (%) 76.18 21.15 26.35 15.23 18.81 17.47
Rate of digestion (%) 49.05 58.70 61.85 62.54 60.10

*] Wet weight basis.
*¥2 Dry weight basis.

-
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Table 3. Effect of additives on the digestion of liquefied antarctic krill protein.

==

Autodigested Autodigested Added 0.1% Added 1%

‘ Frozen 'O hour of 4 hours of bromelin Yeast
Contents* raw protein liquefied digestion extract
kriil ‘concentrate protein for 2,4 hours -S
. concentrate

Time - ' wk]  ReRQ Ak] Rk kK] ED kkkD ) Fkok D

4hrs 2hrs 4hrs
Weight of
concentration
of llqueféec% protem 36.1 45.9 47.8 47.9 57.4 43.0 44.2
Weight of liquefied 314.4 3549 358.1 354.7 359.7 352.2 384.8 401.7
protein (g) o : .
Weightof(Px)-ecipitate 168.0 163.1 125.3 128.5 118.2 123.1 126.0 112.7

g ‘ v

pH 75 7.4. 7.4 7.0 6.9 6.9 6.9 6.9 7.9
Moisture (%) - 76.5 34.4 42.4 28.8 341 40.6 285 244  89.8
Amino-N (mg%) 1873.2 2468.8 2368.0 3637.5 3794.8 3822.6 4173.8 4013.0 4231.1
VBN (mg%) 206.3 106.1 142.5 176.7 170.0 200.5 135.9 166.0 496.2
Total-nitrogen (%) - 12.2 12.9 13.9  13.6. 14,0 14.1 15.1 14.9 12.6
Rate of digestion(%) - 40.7 - 48.4 611 581 63.6 61.6 6-.1 65.9

* Dry weight basis of liquefied protein coﬁcentrate’.
** 1 Control temperature at 50°~55'.’C °

*+%%2 Control’ temperature at 45 50;'C °
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Fig. Changes in VBN of liquefied krill protein during
storage at low temperature ( 7 © I 2 °C Jafter laid
in room temperature { 26 ©* 1 °c ) for 5 weeks.
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Table 5. Effect of a new U.S. patent for improved on the digestion of
liquefied antarctic krill protein.

Weight of precipitate (g) 166.7
Weight of liquefied protein (g) , 676.2
Weight of concentration of liquefied protein (g) 110.5
*1 ’
Total nitrogen (%) ' **% 1%%2
Conténts  Amino nitrogen (mg%) *:% %gggg
Volatile base nitrogen (mg%) *:% gig‘z
Rate of digestion (%) . 58.15

krill ordor

liquefied protein concentrate

*¥] Wet weight basis of liquefied protein concentrate.
*2 Dry weight basis of liquefied protein concentrate.
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Table 6a. Effect of additives on the decdlorization and the deodorization

of liquefied antarctic krill protein.

Sample - kri\ll

protein 2 4

liquefied added ac?)ve carbon added h_yf%c; super—-cel

(/]

added acid.s"odium

vanadate (%)

8 10 2 4 6 8 10 2 4 6

8§ 10

Absorbance

‘wave length
:275.4nm)

Rate of decol-
orization(%)

Yield (%)

19.51 35.98 48.78 62.80 71.95 0 0 0 0 0 0 0 0

87.8 82.8 T4.7T4.0 69.6 — — — — — — — —

1.64 1.32 1.07 0.83 0.64 0.49 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64

Liquefied krill protein : krill odor. _
added active carbon, hyflo super—cel and acid sodium vanadate of each filtrate:

slight krill odor.
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Table 6b. Effect of decolorization on liquefied antarctic krill protein.

added active carbon (%)

with water bath at 70°~80°C for 30 minutes

Sample -

0 2 6 8
Absorbance 1.96 . 1.55 0.77 0.57
(wave length : 277.4nm) '
Rate of decolorization (%) —_ 20.92 60.71 70.92
Yield (%) — ©96.02  89.43 85.92
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