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Food Quality of Patties Prepared Using Antarctic Krill
Euphausia superba Meat

Min-A Kim, Yeon-Joo Chae, Yang-Bong Lee, Byung-Soo Chun and Seon-Bong Kim*

Department of Food Science and Technology/Institute of Food Science,
Pukyong National University, Busan 608-737, Korea

This study developed patties using the Antarctic krill Euphausia superba and investigated the food quality of the pat-
ties. Three different types of krill patty were produced: krill patties with added 1) corn oil (CKP), 2) AA grade surimi
(AKP), and FA grade surimi (FKP). Their proximate composition, Hunter color value, texture, sensory evaluation,
and levels of astaxanthin, cholesterol, calories, total amino acids, fatty acids, and fluoride were investigated. The
moisture and crude protein contents were highest in FKP. The calorie and astaxanthin contents were highest in CKP
and lowest in AKP. The cholesterol content was highest in CKP and lowest in AKP. Measuring the Hunter color value
of cross-sections of the patties, the L values were highest for FKP, and the a and b values highest for AKP. The total
amino acids were highest in FKP and lowest in CKP. The major fatty acids were highest in FKP. The hardness and
chewiness were highest in FKP and lowest in CKP. The fluoride content was highest in AKP and lowest in FKP. The
sensory evaluation had the highest scores for FKP and lowest for CKP. Accordingly, FKP appears to have better food
quality than the other two products.
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N OB g 29SS o83 T EY el Wit AR E TESS
o] &35 2 Ho|AE 7} (Lee et al.,1984), 2 AZ] A%
oF FA7H(Park et al.,, 1980), 2= o]-§2 &5 & Al

A2 Aprko] FHT # vk ofdg}t iy o) F 5 =
AE9] Ho|2 A =] e AE F-A5k=1 a3t g Z(Han et al.,1979), 2 7} HAFE-S 0]-§3t carotenopro-
3132 Qltk(Nicol and Endo, 1997; Everson, 2000). 24-& ¢t tein®] &2 A4 U £ P A(Kim et al.,1990) E 2Z-& o]
A, A, D ofnfical 59 YR FHASE A & 7|EA Al W 4 54 (Kim et al., 2000) 5] STt
A gl HEH 50 274 AT A i E 4 ole ey, 2ol E47F AEE(536-2,400 mygkg)=
EPA, DHAE o H-8hal Sl 903t Al Akl o = e B0 QAL A0 B A o) Belof whef ohas el S
7 Qlth(Metha, 1987; Erkan and Ozden, 2007). 4.5-570 mg/kg, 732}] 1,800-4,260 mg/kg= € H o= 112
A9 A 7 = SFEHA v =2 A 02 dEA AT EAE FH5EL 1tk (Soevik and Breakkan, 1979;

=dl, 9] dotu|eAke AJQlo] dizotu| Al A 5 Moren et al., 2007; Xie et al., 2012; Jung et al., 2013). 1]
O] FAO/WHO 8- A1k S5A1Z = Q= Ao 2 4A 9l L, o5 E47F 38 Vgl ol A oy HeA €A

tH(Nicol et al., 2000; Young and Pellet, 1991). 22 2] choles- Q)A] 9kl 9T}, BAL Bl X|o}, FrhaZ, Zxhat 1 314 o)
terol T A ¢k F2 A 02 oA QlaL, Aol WS A 3]st Al S it el 59 flei/d ol 4 A et
£ 325} AR HEPA, DHA)} EF-9-8-2 LDL-Cholesterol %] (Ishiguro et al., 1993; Vani and Reddy, 2000; Lu et al., 2000;
£ SHFE= 750 A tk(Tou et al., 2007). Spittle, 2009).
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o|¢f o] AL W2 k| EAE T3] wie AES
B9 o] o AJgto] Wol F=9] AlrY HAlE u|7lo] &
AR5 31 Qlth(Kubitza and Lovshin, 1997; Kolkovski et al.,
2000).
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A dE ARE Yl FURN G A 2 (F) TY4F
%(Busan, Korea) o4 F+¢J5to] Wa4(-20C)ol Eabs) i
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| 7HaHE (FLAY) Gl She] ARE-S T Al d of ARgSE AJoke

ARG SFS A
32 2a|0|9 ME

A

[e]

Y5 g el 28 S5 204 2412 3B AI T 3087 &
2= 5o oA &, ©4=7](W-100T, Hanie, Korea) S ©]-&-5}¢]
20+ FEstleh 24t 28 Kol A 6%2) Q14 0.2%E
A 7}¥sko] 387k E3H(Food mixer, SF-100, A--5-¢])alo] =
SE|u|E A=

32 mje|o| HX
34 dg= 39 &, ol Ejv] Y 39 $2]v]E Food

Table 1. Formulation for the preparation of krill Fuphausia superba
patties

Ingredients CKP! AKP? FKP?
Krill surimi 20.0 20.0 20.0
Surimi 20.0 20.0 20.0
Krill meat 10.0 10.0 10.0
Wheat flour 15.0 24.0 24.0
Salt 14 14 1.4
Onion 10.0 10.0 10.0
Carrot 8.0 8.0 8.0
Egg 4.0 5.0 5.0
Pepper powder 0.2 0.2 0.2
Ginger powder 0.2 0.2 0.2
Garlic powder 0.2 0.2 0.2
Corn oil 10.0 - -
Lemon 1.0 1.0 1.0
Total 100 (%) 100 (%) 100 (%)

ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:
FA-grade surimi added.

1o

el
!

)
A
o

521

mixer (SF-100, AF$-3AAPDZ 387 Bafi3t &, Table 19| Hj
Sh)of wheh Ae, AT A7 B s B 55 Bk 7k7h
Ad7tste] 3@ Edagieh. 1 &, RS £geto] e
O W= UkE & ]2 8.5 cm, 7 1.5 cm& o] sjE] 17
A 75 go & gk3o] JYPstlal, &3k ARl met 35F2
g &, AAT surimiE ©]-§-Stcorn 0il 7} E](CAKP), AA
+ surimi=) €] (AKP), FA surimi 9} €] (FKP)Z A 23}tk

3Z0= A2t ol En| = 9 0] 5, 3
i vlof whet a2 AN 7P A E sk v E A
g1519 o0, A 23t sEl= Mo A 150-200 CTollA] 1587+
= & Yzteto] BN R ARSI

AU ZAS AOAC (2005)2] Bilo] nte i
o b Az, % TS Kieldahl A2 HaP, 2 A
Soxhlet ), % 332 A4 2lshH0 2 S4steich Fay
7|14 2= Conway unit& AHE-5}o] vl &gk 24 Ministry of So-
cial Welfare of Japan (1960) 2.2 Z43}31 11, etA S} 2
ZH[E2 AOAC (2005)2] = of whek A s}t

o2 rlo o

Mzo| &3

39 ufjg] 9] M= Reflectance tintometer (RT series, Lovi-
bond, U.K)E o]-&s}o] = (lightness, L), 24 = (redness, a)
9 3P (yellowness, b)yE S45F¢Ict ofuf 323 w2 Lk
0] 91.6, a%ko] 0.28 U bgho] 2.69 o & LFETE

A HPAEF 542 Folch et al. (1957)2] Wi o] whe} chloroform:
methanol (2:1,v/v) -2 0|83} Wl 53 & AOAC
(2005)81& “7sto] methylations} it} =, F+E7 AW
100 mg2 toluene 5 mLof| +0]3L, BF,-methanol 3 mL7}5}
o] 75°C oA 3087 718813t 71 & hexane 3 mL2} 10%
NaCl 1 mLE H7}sto] A4t §2AE F=to] AHAF &
A8 AR2 ARSI AR BA2Gas chromatog-
raphy (GCMS QP-5050A, Shimadzu., Japan; column, Hp-
INNOWax capillary column, 30 mx0.32 mm i.d., 0.5 um,
Hewlett-Packard, USA; carrier gas, He; detector, FID; column
temperature, 170C to 225C at a rate of 1 ‘C/min) ©]-8-3}% 11,
E8N2 standard fatty acid methyl ester mixture (Sigma-
Aldrich Co., USA)E ARE-5}% T

S ofo|Atel EA
% o}u|1ARS Chen et al. (2009)2] W of| ula} HA5H%
th Al 0.5 gofl 6 N HCIS 15 mLE 7}sto] 7t wist 5

110C 9] dry batho|A] 24A17F 5 AF 7hp28f) AlZiTh 7k
ol H2glass filter= o|u}s}al, ofapelo 55T of A 79 &
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23519} 1 3 sodium citrate buffer (pH 2.2)0f &1 4] 0.45
um membrane filter (Tyoko Roshi Kaisha, Japan)= ©]1}5}
o] amino acid analyzer (Biochrom-30, Amersham, U. K.)Z
At

Astaxanthin2| Xzf

Astaxanthin-S Krinchnavaruk et al. (2008) ¢] ®H2 474
ko] ARESFATE A& 75 g Soxhlet &2 of| W o] ethyl ether
2 5AI7F BoF &5 &9 1 mege dichloromethane:
ethanol (1:4)0] €3}|5Fe] 50 mLZ A& 3F¥ch 1 %, 045
um membrane filter (Toyo Roshi Kaisha, Japan)2 o3} &
HPLC (HITACHI 2000, HITACHI , Tokyo, Japan)Z 43}
4t HPLC 24242 C18 column (250X 4.6 mm, 5 pm,
Waters)S ARE-51%11L, 81l acetonitrile:dichloromethane:e
thanol (5:10:85) &3} AME-319 01, 342 1.0 mL/min,
A 1L 10 uLE 3le] 470 nmel 4 E43l51c.

=
=409 g

23 9jE] o] Ea ASTM (2002)7 AOAC (2005)2] 4
< 7%t Jungetal. (2013)9] W o 2 A5G AR 05g
I} 1 NNaOHE-%Y 10 mLE wk2 S44] (1108 oxygen com-
bustion bomb, Parr, USA)e] ¥o] LHgt & 4HAE F¢]8}o
10327F 2 AaAzih da $ 718k 45 1 N NaOH
flof| L|A7|1, FF5 100 mLE 75te] B4 2%
NaOH 91 410} 500 mL%5 flaskell &7k, o17]] 24k
E(2:3, viv) £ 150 mLE 7}8l1l 25 ZetA3E 25
of AAste] 170CE FAISHHA 3AIZF 5733 ol & 25
mLZ]3}] 5% alfusone (Dojindo, Japan)-8-24 5 mL%} acetone
10 mLE 7}ske] 50 mL& shitt. Z1e]al 1 AJ7E Ao A =’
Z|5}o] UV-Spectrophotometer (UV-1800, Shimadzu, Japan)
2 AH8510] 620 nmol 4 FHES 245k Bo] ke
fluoride ion standard solution (F'1,003 mg/L, Kanto Chemi-
cal, Japan)& ©|-§5F HgA o= F513i T

=49 £8

39 WEE 2x2x12 cm (FIR X A2 x EoE A2 &
rheometer (Compac-100, Sun Scientific Co., Japan)E- ©]-8-5}
o] BA41-& =45} t}. 7 = (hardness), B4 € (springiness), -
Z1/d(cohesiveness), 7§34 (brittleness)< Round adapter 25
(dia. 10 mm)%1-S- 0]-8-3}o] Table speed 60.00 mm/min, load
cell (Max) 2 kge] 27122 =A3}¢ch

39 gjg]= HMof A 150-200°C )| A 155
7F & 5, B ek A Egekat s Ay} skl A 107
tjAlo. g2 AA|sict HAF 352 appearance, flavor, texture,

Chewiness, overall acceptability®]] thal| Eolel= H=E 97
HE2 AN

A AI}= mean + s.e.m (standard error of the mean) (n=3)
o2 Uit} 2 189] A 2po]= SPSS v12.01 (SPSS,
Chicago, USA)E ©]-8-3}%Duncan’s ¥-& 0]-8-5F] A5

= > =
=
Aty
29 sfele] A, 3 722 S Ta-
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>
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ble 29} 7t} CKP T E] Q] YuEL 421 59.17%, % THil
10.70%, 2 A% 10.42% 2 = 32 3.70%= Vet AKP
o] YUHAHRL B 61.56%, 2 T 11.50%, = A4
1.46% 2 = 3]& 3.11%=2 et on, FAP 9jE|o] a4l
O 2K 63.77%, Z T 11.81%, 2 AW 0.8% U % 3|5
3.35%= UERgTh Kim and Heu (2009)2] ¢ tol| A= o]
] 9] 79 4= ol 54.8%, & THMA dheFo] 17.8%, &
24} gleFo) 5.9% 2 235 312Fo] 1.6%= LFERGTE Choi et
al. (2012)9] A-Fol|l A= AR =5 T E] Q] 79 =& o]
73.83%, Z T A FheFo] 21.42%, AW §Hko] 1.76% 4 %
S| gHFo] 2.97%R UERg T 2 At vl et Ak 5 o
E] 9] Ui E-2 o] s Elof vlal Whtar, A AW =5 g o]
H] 8l =2 SRR B gl om, 2 bl gk A x| =5 uf
Elo]l Hal] Wokar, o] sfele] H]al 2 TS UERH ST
ZA Y S A =5 g Yol E-tskal 29 gfE o
A 71 w2 kS UErilc. 2 afE, o] sjE] ek A A
=5 ofE] 7ho)) gubgdRe] atol= AR 2 &, ¢oje}
AR =53ke] A& 2o, o] Qof| F = o] FF, uigh v ¢
7 Foll 2Jgh Afo] witol 2t k=] ¢l

Eb3HE 3RS CKP 3iE] 17.31%, AKP 3] 22.77% 2
FKP 9j¥] 22.86%% Uebgth 22 sjele] "k CKP 1f

98]

oo O [

¥

Table 2. Proximate composition and fluoride contents of krill Euphausia
superba patties

Component CKP! AKP? FKP?

Moisture 50.17¢0.12  61.56:0.34  63.77+0.26
Crude protein ~ 10.70£0.04  11.50+0.06  11.81+0.06
Crude lipid 10.42:0.07 146006  1.77:0.06
Ash 3.70:0.04  3.1120.07  3.35:0.04
Carbohydrate  17.31#0.00  22.77:0.00  22.86+0.00
Saccharide 1.24£0.00 1.46£0.00 0.93+0.00
ﬁiﬁ?'%o@,) 205.8240.00 153.62:0.00 164.610.00

ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:
FA-grade surimi added.
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E] 205.82 keal/100 g, AKP €] 153.62 kcal/100 g ¥ FKP
W E] 164.61 kcal/100 g2 LERGTE A|EE L Q= A7k~
(130 keal/100 g), Al 3HE](125 keal/100 g)Z LFEFGTE A
HE Qs AlEEET 28 g9 difo] thah =2 e
2 Yt

Of0| LAt

3 9jE] 9] F ofu] At 242 Table 39t . 38 7] 9]
% oAb S CKP 9E] 10.17 ¢/100 g, AKP ]E] 11.53
g/100 g ! FKP 11.82 g/100 g& FKP 3} €] 9] ofu|=Al S}efo|
=7 Uehgdth. Heu et al. (2010)0] 2113k 10] e 16.6 -
16.8 g/100 g LFEFO.0, Jung et al. (2007)0] 213t =9
el 9] 7<= 18.32 g/100 g= = If |7} th-2 s Eof] H]sf
W oS U

2 9jE] &) 9 ofn| Ak aspartic acid (1,002.73-1,116.56
mg/100 g), glutamic acid (1,905.13-2,316.99 mg/100 g), ly-
sine (905.29-931.81 mg/100 g)3} leucine (858.17-1,009.46
mg/100 g)© & UEFTh Heu et al. (2010)2] o15to] wb2,
0] | €]+ lysineT} threonine©] 212} 515 mg/100 g & 1,080
mg/100 g, =& 9 €)= Z+2F 477 mg/100 g 2 455 mg/100 g=
el 9al7] 9jE]+= glutamic acid (4.09%), aspartic acid
(2.28%)9} lysine (2.27 %)) 3Feko] =7 Lrehdth(Jin et al.,
2007). =5 €] 9] 4%, glutamic acid (3.07 +0.08%)7} 713+
=2 248 YERY 1o, aspartic acid (1.75+0.04%), leu-
cine (1.68+0.08%), lysine (1.69+0.08%)%x B4 =7 Y
EFT(Jung et al., 2007).

Table 3. Total amino acid contents of krill Euphausia superba patties

Amino acids CKP! AKP? FKP?
Aspartic acid 1,002.73 1,116.56 1,152.28
Threonine 391.96 453.49 449.12
Serine 456.71 512.17 533.55
Glutamic acid 1,905.13 2,316.99 2,315.35
Proline 365.86 654.39 455.96
Glycine 382.41 433.72 453.27
Alanine 597.40 596.23 707.96
Cystine 39.40 209.44 40.42
Valine 546.47 660.52 635.23
Methionine 377.55 323.63 447.78
losleucine 505.53 547.94 599.47
Leucine 858.17 930.72 1,009.46
Tyrosine 369.47 322.65 418.18
Phenylalanine 466.84 518.84 418.18
Histidine 263.96 235.19 319.11
Lysine 905.29 931.81 993.31
Arginine 628.67 648.87 757.68
Tryptophan 103.82 114.23 117.17
Total 10,167.37 11,527.39 11,823.48

ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:
FA-grade surimi added.
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Fig. 1. Fluoride contents of krill Euphausia superba patties. CKP:
corn oil 10% added; AKP: AA-grade surimi added; FKP: FA-
grade surimi added.

2 Qi7o] 2 sjele} uwe Aut ok s FHo] ule
% ofu|ieAbe] ftako] Wl LR O, aspartic acid, glutamic

acide} lysinet} 28 78 ol ieAbe: ol FfsH: 2L o
% qlgiek.
Rlighat

A9 ] 9] AHpAE 242 Table 49} et 3 el o] 2|
A 243 9] 73, Z3FA AR CKP 9 E] 7} 32.26%, AKP T E]
7} 28.91% 9 FKP7} 26.84% & VFebtar, 2323} 2 HkAke
CKP THE]ol| A 67.80%, AKP THE]ol| A 71.09% 2 FKPo]A]
73.17% = 242+ Jebgeh.

SESAARS] 749 CKP HjElo 4] A Yelytow, 1 &
ol A C16:0 (26.88%)2t C14:0 (1.14%)7} =A] Yepyict. &
DA ARS] - FKP sje]of 4] w74 Yebgon, Cl6:l
(15.26%), C18:1n-9 (24.67%)7} C18:2n-6 (23.79%)°] =
A velgtt IEEEZSR AL A= C20:5n-3 (4.09%)2}
(22:6n-3 (3.97%)°] =7 Urestt).

Kim and Heu (2009)2 o] #jg]9] 8 At R =
16:0 (16.5%), 18:1n-9 (29.2%), 18:2n-6 (26.1%)C.2 Bl
3199, 20:5n-3 9 22:6n-3% ZHzk 3.7% U 5.3% Bho-aic)
AL Baskeley el =5 wjE| o] A, IRt A=
C16:0 (21.4%)0], EFEsIR|HA o] A= C18:1n-9 (41.1%)7}
C18:2n-6 (19.7%)°] =7 Welt}. Scheeder et al. (2001)
9] Hilo| w2, -5 jEloA= C16:0 (23.55%), C18:0
(21.08%)$} C18:1n-9 (38.77%)°] =A] LEfstT). 22 djE
o] A&, T3P A= C16:0 (23.41%)2F C14:0 (2.95%)
o] A YepstaL, B2}k A AR C18:1 (52.73%)°] =4 U
Elyith(Seoetal., 2011). 2 & o] A HPAF 2402 =5, 5
e Kt o] s el et v]=5hA| n-3 AW4H] DHA, EPA%H
o] =A Uebsit.
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Table 4. Fatty acid compostions of krill Euphausia superba patties

Table 6. Astaxanthin contents of krill Euphausia superba patties

Fatty acids CKP! AKP? FKP? Patties Astaxanthin (ppb)
C14:.0 1.14 2.01 1.06 CKP! 92.1£2.73
C15:.0 0 0 0 AKP? 81.72+1.40
C16:0 26.88 22.62 21.23 FKP? 84.19+4.73
C17:0 0 0 0 ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:
C18:0 4.24 4.28 4.55 FA-grade surimi added.
C22:0 0 0 0
20 0 0 0 Astaxanthin
32.26 28.91 26.84 33 9jE] 9] astaxanthin 82 Table 61} 2Tl 33 g
C14:1 0 0 0 9] astaxanthin =2 CKP 3} €] of| 4] 92.10 ppb, AKP T} €] ]|
2131 10(')26 12(')99 15(')26 4] 81.72 ppb 2 FKPo|A] 84.19 ppb2 LFeFekon], CKP
C20:1 0 0 0 E]o]| A T}A astaxanthin §F5F0] =4 YERGTE Astaxanthin®
Coa 0 0 0 carotencih= 2] u]ebl A%} 7]50] gL, BHABhA o] 73}
10.26 12.99 15.26 t}. Astaxanthin> -caroteneX T} 10ul, B]EFY] E Xt} 1004)
C18:1n9¢c 26.62 26.23 24.67 9] SRS S 7AW, MY A=a it B—caroteneir/]' g &
C18:2n6c 24.9 24.94 23.79 Z3hchar 4l A 9t (Mortensen and Skibsted, 1997; Kim et
C18:3n3 0 0 0 al., 2004).
C18:3n6 0 0 0
C20:3n3 0.32 0.78 0.45 = A
C20:5n3 5.22 4.47 4.09
C22:1n9 0.16 1.29 0.94 2 sje|o] 4 ek el A1 Fig. 13} 2t} 22 9
C22:6n3 0.32 0.39 3.97 E]o] B4 S CKP €] 4522 ppb, AKP 3{E] 42.10 ppb
57.54 58.1 57.91

ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:
FA-grade surimi added.

747 Ve Sl 71 A3, S d 71842 9] 75, CKP 3
7}7.58 mg/100 g, AKP 5] 7.80 mg/100 g 2! FKP 5j€] 7.39
mg/100 g© & FKP sjjgjof| A gheFo] 714 WA yepyitt, o
£ AFoA= dof 9iE 14.2 mg/100 g, Al =5 €] 21.9
mg/100 g2 UERGTHKim and Heu, 2009). 3194 7] A4
g2 =9 g7 ok sl gl of) Blsf RA| Yk, o]= A
B3 Y= o] AT Afolof| A efsh= Ao &2 A 7HE T

Fe| g2 A, CKP HE] 2246 ¢/100 g, AKP HE]
12.12 ¢/100 g % FKP 5j€] 8.13 g/100 g2 Ljehtc}. A2k
Q)= Blgt Al el AEHEY SRS B, A7k
30.0 g, A5~ 9§El7} 30.0 /100 g &= LrERg T ARSI Q)
= M- sl ol vls 2 sfEof| A Z| AHE o] ¥A U
EpyiT)

Table 5. Volatile basic nitrogen and total cholesterol contents of
krill Euphausia superba patties

ltems CKP' AKP? FKP®
VBN (mg/100g) __ 7.58+0.00  7.80:0.00 7.39+0.00
Total cholesterol 55 151000  12.12:0.02  8.130.02

(g/100 g)
ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:

FA-grade surimi added.

2 FKP 9 €] 40.15 ppb = YE}SITH FKP 3B 2] E4~ FHefo]
7V G el 2o Bagieol o Ag0 ALE
El=dl Aol w211 Qi A A o] B4 Soevik and
Braekkan (1979)¢f] wb2H 1,330-2,400 mg F /kgo & H 113}
910, 218 %] %500 ppm ©|32 el Giek FDA
of wh2l Aol AMgsRz 28] Baght AU 1S 100
mg/kg ©|5F=2 S}l QIEHFDA, 2012). whebA] thefst =258t
A e ol g3lo] B As) sk A77h AEEL ok
(Jung et al., 2013). & 15 E3dlo] &4 o] FDAS] B4
B U1 712 olel] 2 e S A B4 g Ao A
2} e,

=

1=

29 afe]o] MES e Aok Table 73} 2t} 2 o)
Ele] Al CKP e ] 29, FE(Lgh) 72.10, A=z
7.28, BH = (b7H) 21.472 LreRF 11, AKP 5l E] ] A9, (L
7D 7151, AT (agh) 7.12, A= (bgh) 20.562 LERFon,
FKP 9e]9] 79, Lz 77.93, 44%(agh) 4.17, B
(b2h) 182002 7}7} Lpekdet, 3 ¢ 70] W(Lghyoh 44w
(agh)i= CKP 3 5] 2 AKP 9] = 012 0.2 xfo] 7} glg) oom,
FAE(OFE Fo14 Aol R ert. Kim and Heu (2009)2]
Qo] o] eltoll Al HE(LZH623, HAEE)) 8.6, FHED
Zh) 22.00 2 L}EFSITE. Choi et al. (2012)2] AEof| A= A A|HF
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Table 7. Hunter color values of krill Euphausia superba patties

Hunter color CKP AKP FKP
L 72.1+0.422  71.51+0.832  77.93+0.35"
a 7.28+0.322 7.12+0.232 4.17+0.06°
b 21.47+0.40°  20.56+0.41°  18.20+0.01°

ICKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP:
FA-grade surimi added.
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et Seo etal. (2011)9] -8 s e o AL W (LzH47.63, 2
A% (aZh) 9.93, EHNE(bZE) 11.008 Lhepyte.
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Table 8. Textural properties of krill Euphausia superba patties

#3454 525
Appearance
Overall
acceptability Color
-0 CKP
-u- AKP
Chewiness FKP

Flavor
Fig. 2. Result on the sensory evaluation of krill Euphausia superba
patties. CKP: corn oil 10% added; AKP: AA-grade surimi added;
FKP: FA-grade surimi added.
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Kim and Heu (2009)2] X 110 2|5}, 910 wfjE]= 2(7.6),
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ltems CKP! AKP? FKP?

Hardness (Dyne/m?) 2,881,333.33£189,162.19° 3,628,333.33+146,534.41° 4,498,000.00+357,853.32¢
Springiness(%) 70.5410.26° 88.54+1.71° 88.1610.64°
Chewiness(g) 580.45+32.157 840.78+51.38° 1,096.82+11.93¢
Brittleness(g) 53,562.09+3,900.61° 74,497.77+5,954.83° 96,695.67+1,754.90°

'CKP: corn oil 10% added; 2AKP: AA-grade surimi added; *FKP: FA-grade surimi added.
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