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The potential annual catch of krill is estimated to be 100 million tons. Krill
may serve as a source of high-grade protein for human consumption. The Republic of
China has joined other countries to exploit the Krill resource since 1975. The devel-
opment of new food products from krill is necessary for its efficient utilization.
Extrusion-cooking is a comparatively new processing method with many advantages.
This study was conducted to investigate the feasibility of using krill protein concen—
trate through extrusion-cooking to produce texturized and other new krill products.
Several high-protein, low-cost extruded products with good acceptance were pro-
duced from krill meal or krill meat juice with either rice flour, cassava flour, corn
flour, or wheat flour, and seasoning. The effect of processing conditions such as
cooking temperature, time, and moisture content etc. on the functionalities, organ-
oleptic properties of various products were studied. Extruded products such as puffed
krill chips, ‘krill biscuité, instant krill soup powders were successfully produéed.
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Table 1 Chemical Compositions of Cereals, Krill Meals and Krill Meat Juice,

Sample e % & WooH
Corn flour 12.64 0.09 0.12 1.04
Rice flour 11.43 0.36 0.45 6.57

- Wheat flour . . 13.12 0.38 2.36 12.38
Cassava flour 10.64 0.04 0.33 trace
Krill meal* 7.40 10.40 19.71 " 57.30
Krill meal** 11.55 10.88 . 15.99 56.32

Krill meat juice 75.14 3.20 5.15 16.25

*Made from raw krill by hot-air drying and grounding.
**Made from frozen raw krill by cold-air drying and grounding.
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Table 2 Formulations Consisting of .Cereals, Krill Meal, Krill Meat Juice and Nacl
and the Heating Conditions and Expansion of. Extruded.Products. -

Formulation
g:r'nb(;fe’ Krill ' Cereal Flour . Tegx%agtrl:tﬁxre Expansion

Meal* l}’fgié Corn Cassava Ricc H:0 NaCl e

%) (%) % % B O (%_)
1 5 — 90 — - 5 —  110-140-160-165 4,9
2 15 —_ - 80 —_ 5 —_ 110-130-140-150 2.5
3 10 — — — 85 5 — 110-130-155-155 - 1.6
4 10 - -_— 85 - 5 0.5 110-140-160-160 - 10.0
5 — 5.2 — — 9%4.,8 — —_ 110-120-140-155 6.4
6 — 4.4 956 — —_ = = 110-120-140-160 10,0
7 — 50 - 90 — 4 1.0 .110-120-135-150 . 6. 4-10,0
8 — 50 . - — 9 4 1,0 110-120-135-155 2.5
9

- - 100 — _— - = 110-140-160-160 10.0

*The same as in Table 1, Krill meal.*
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Table 3 Formulatxons of Four Kinds of Samples Used for Extrﬁ'sion—Cooking.

Formulation A B C D
Rice flour 1,500g 1,500g 1,500g 1,500¢
Krill meal* 90 90 190 140
H.0 380 330 280 330
Sugar 20 20 20 - 20
NaCl ' 0 - 10 10 10

Na-glutamate 5 . 5 5 5

*The same as in Table 1, Krill meal. ** -

Table'4 Heating' Temperature. Feed Rate, and Screw Speed of Four Kjnds of -
Samples during Extrusmn—-Cookmg

Sample Heatmg(’ul‘(e:r?perature . Fe(erc}) gsxte . Scre(v:prsn%eed
Aj " 110-120-130-155" 25 22.5
Ar - 110-120-130-155 25 80
A, 110-120-130~155 25 110
B, 110-120-130-155 25 110
B: 110-120-130-155 25 140
Bs - 110-120-140-165 25 140
C 110-126-130-155 52 140
C: "~ 110-120-130-155 25 200
D, 110-120-130-155 25 65
D, - - 110-120-130-155 25 140
Ds ~110-120-130-155 - %95 200

Table 6+ 7+ 8+ BERHABNERDZIESWUTIER S LAOBRES - 0 THEAFIFR
RILGBZ— RS Bt - SREOINFERD ZEAY + B MAREEF TS » WAL R » WSI Al
S BIREE I EYR AR ER ARG - IS 2 k54 RERA 13.
129 + (A% 160°CHll FRABEMTY BAT » HLEATE Y » BEAS RS EEGR « RERAKHE -
FrA AR R » IR KRS » B » 7T 0 bR AR R 0 -
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Table 5 Chemical Compositions and Physical Characteristics of Raw Materials and
_Extruded Products.

. . WAI

Moisture Ash Fat Protein . - WSI NSI

sample  Moispure  Ach Fal PIEBR Expansion (ggele (5 D
A 27.48 1.84 1.78 9.28 — - - —_
B 05.72 2.18 2.26 12.01 —_ = S —
.C 24.17 1.82 3.056 13.15 — - — —_
D 25.86 2.20 2.62 12.25 — - - =
A 991 3.02 0.82 10.40 1.55 8.27 5.12 1.66
A, - 9.06 3.02 0.71 10.40 1.98 8.77 4.35 1.66
As 962 1.84 0.96 11.10 1.98 "7.31 3.88 1.78
B: 988 2.08 1.02 11.28 2.09 7.12 2.18 1.80
B. 987 6.60 1.19 11.13 2.24 5.93 1.47 1.78
Ba 8.95 4.37 1.39 955 1.97 7.21 1.99 1.53
C: 9.42 3.06 1.39 13.22 2.18 6.91 4.54 2.11
B 9.16 9.16 1,20 13.10 2.22 6.59 5.07 2.10 -
D 8.90 2.03 0.67 11.83 :1.52 - 8.22 6.26 1.89
D: 9.37 2.08 0.78 11.56 2.94 7.46 4.14 1.85
Ds 9.44 3.47 0.84 11.28 2.27 7.00 3.92 1.80

——

Table 6 Formulations of Three Kinds of Samples Used for Extrusion-Cooking.

Formulation A B C
Rice flour - €9 750 — —
Corn flour (& 750 — —
Krill meal* (2 140 — 100
Wheal flour €3] - 1,000 1,000
H.0 - (mD 330 __ — ' 100
Sugar ® 20 — 10
" NaCl (2 ‘10 — 5

*The same as in Table 1, Krill meal. *

Table 7 Heating Temperature, Feed Rate, and Screw Speea of Three Kinds of -

Samples during Ex'trgsion,—Cooking.

Heaing Temperature Feed Rate Scréw Speed
Sample Cy. (rpm) (rpm)
Ax " 110-120-130-150 40 200
As 110-120-130~140 0 200
B, 110-120-140-160 0 75
Ci 110-120-140-165 40 . 75

Cs : 110~130-150~170 - 40 150
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Table 8 Chemical Compositions and Physical Characteristics of Raw Materials and
Extruded Products. '

Moisture Ash Fat Protein o WAL WSI NI

s 1

R TG G U (g Pxeansion (gl CoGH D
A 24.57 1.94 2.55 8.91 — — — —_—
‘B 13.12 0.38 2.36 12.38 —_ — — -
G 18.62 1.98 3.64 16.83 - - - -
A: 1.37 2.00 1.24 8.72 3.69- (.76 5.24 25.70
A 1.41 2.07 1.36 8.41 3.16 8.23 4,53 24.36

- By 2.02 062 0.78 12.30 7.37 6.93 7.67 9.78
Cx 2.24 2.13 2.23 16.50 2.47 8.22 7.04 17.28
C. " 1.50 2.21 1.71 16.28 . 3.16 6.81 7.23 18.42
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