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(1. BRI S A areEbe B 201306;
2. HEUKRIET R B KRR B 266071)

WE A REREIT R, 8RBT 0 E E R R (AR A0 B )4k, 7 B K
AT ERRT SHEREANEANEERAKR, WS HEREaNEASLER, AIALE
AT AT M R B KB E T T i AR AR h 8D B & AR R B R B SR
i, BB 2 BTN ASERTT 0. £RET, #HEHER(THTEH 16 A% AKX
B, Mo, 7 A ARG FE AR, 4N EREAFKER(EESH A 28.52%-38.03%.25.26%-33.56%);
SHEMHE &R REB A RHE A FAO/WHO W38 A X, o R sk E- 0 Fn B AL 8k BF W WY AL 2R & 20 51 0
60.84%7%1 68.60%, HLAEAT 27l H 12.08%F1 10.79%, K F| T H 2 Aty — R G H EH R G547
B AR B R A A E B EF A E(P<0.05), M4 & 8 E TI#(P<0.05), K24 E L #ERP>0.05. A
b ERAEBRIEKEANKE, EAAl AT 095, Bt L EARER 5B E &by L F A LB
SERE. NEXRUMERBRD(SROMKIKEIMNERE, 2 AT THPE 2L F AR
BT EURT, X ARG e E K A&7 W, 8550 8 &4 2[((331.21£6.70) mg/kg]
0% B1K(P<0.05), (KT HEAREBS0 mgke), %6 KE, 2 bt & Lm P HuREg. &450n

HEE, =R FEEER,
KA
hES RS S965

B M R (Euphausia superba) Jy A 17 75 1 1% 1 45§
()7 NBL R Tl T e 2K 3, AR W) ik 6.5-1012 ¢,
BN SR 3R bR K R BB TR (R 5, 2013),
Hai, kb Emetl b B2 mEAE, BhT
T AR SR A0 A O VR N T /D T K IR B Y AR R A
PR, R TR A . Bl BRI B o T
ARG GERE, AR IR B G 7= it 1) 1o R Sl 25 4 1 o
A BT LGS PR | SRR A T . R AL
EFRN T3 % B 25T H 1K1 (Shimizu et al,
1990; FEITEAE, 2013a, b).
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(Platichthys stellatus) £l {7 fif (Platichthys bicoloratus)
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2014). BFSERBL, WSIN— 7 L R B AR R A R 2R
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PR A AR BRI S B e kL R SR (E R 75

ssus hiossusppog) il 15 77 A B £f1 (Epinephel us coioiaes)
K 7 S W) JC A B 5w 5 — o AR AR K AE

(Julshama et al, 2004; Suontama et al, 2007; B i # &%,

2010), (EBEEFB 1 o 12 H AR B IR A R A
TERZE B AT I (FLILERE, 2012), ABFIEE L
REE6T | BIGER S SRBEREE . RISV DL A Rl
WEFEX g, LISHE H A ILA 5 F O 2 R F R PEO
DCBEIRR A D ARDRLEE R B SR, U p i e
SRy BRI i AR BT o E 5 GRDRE R A N 2
S

1 #wREFE
1.1 LI

KEEWE | [RIBE B SRBEA B 25V BE R A
T 2015 4F 6-7 HELH ILARBHE I = HE AR A R
ONE], HIRRERE . B R R B A A R, A
RISERE . PREIEH | JERRTETR « A SEA— S0 i ke
A 5 R, IBUE B LS A JUL PR AT R R ARSI 43T o
REZBEREASE YK E N (366.00+20.50) g, “FHAK N
(25.75%1.06) cm. [R5 5 R AT 34 1K 5 R (360.67+
15.44) g, VIR K H(31.2741.10) em, SR HEREAE
PR }(315.40+7.64) g, “FIAKH(27.16+0.29) cm.,
VT HEREA - K 8 (337.33211.59) g, “FHEK K
(28.50+0.50) cm, A7 BAFEASTIAIA T 24(331.00+£16.67) g,
SRR H9(30.25+1.06) cm.,

T i A AR I T B RS VR AR MR
PR o JBeas BT 0 5028 250 U/mg)l H bRt &R
SERHABRAT . BHEBRIFR R A LA R &R 76
50°C. WL 12 10 5040, FH 1.5%088 A RGRGAAR IR
¥y 4.5h, RIGURTREE, SR EEREIRY, SMHERE
(GB/T 5009.39-2003)#l15 =5 T~ /K AREE A 26.99%

12 EFHAMNERRSESH

T AR A Ry R 3 3 s UL PR R A 1) 7 7 R U
2 WA [E FAH AR ESETT . SR 105 CHE 18 5k A5
K53 E iH(GB5009, 3-85); R FH 2 5L I e MK 43 5
i, R RRARZE R LRI B IS BT S IR L 550°C
KIBE5E42(GB5009, 4-85); R HHILIKE A AL A5 HH &
& (GB5009, 5-85); K M%idt SOXTEC 2050 #!
FOSS Jiig Jiii i 2 3 I 45 K A5 W5 % & (GB/T 5009,
168-2003); AR HEFRZ: 6 mol/L b3 )5,
i H 57 L-8800 HUSIERR A 20140 Hr {3 %E (GB/T 5009,
124-2003); RJHZEE Agilent 237 6980N/5973 IS Jk
E PRSI 5 A it v AR TR (GB/T 5009, 168-2003) .

T R D 2 TR RO ) v R A
SE J7 15 (GB/T5009.18-2003), 2K 1 H 1945 =B 3R
BT PR E R IE I E
1.3 EFMEIENFIE

TR S FRN A5 4R 5 R 2 S R
B, B AT R SRR A A N
MRAH BN, BTN E B S (MR fE, 1984), [AFE, fa
Ak B YR Y S SR R A RS A 2 Y I 1 A
AEARL, DU 2 P VR £ 28 PR 3 SR (B R g o AR B A
TAHZU(WHO) KA B A 2 ZU(FAO)F2 H i P4
A BE SN A R G ST A, 1984) FIZ
FEPRSE TS (1 H T, 2007), AHFSE R A E B
1) 3 FPHEARIEAN 2 B AR R A S 8 B iRk H R
FVEFEUME, 3% 3 FpFa AR s 51 R b s Z IE R 5 (EAAL) |
SR A 2B (SRC) IS BR BE 43 M i
1.3.1 % R H(EAAD EAAI Sl T 2 1
JoT VR 1 0 i A TR 5 b oA B 1 o S SR R A R L
FREE . T Y B LR A 2 LR 4 %5 R A A TR
KIFOCH:, ik, LUEIE B LA A2 LR 4 %k
27, "] LI EAAL EPEM DR IR A E SR EL
SR (1997 I 1158 EAAL, EAAL TR FRifE -
n=6-12, EAAI>90 AT I ; 85<EAAI<90 H R
HHEMPE; 85<EAAI<T75 N HEHIE; EAAI<TS
RAEE TR HHEARWIT .

EAAI = n’lﬂ[%

K, n DT EIRFIEE(n=8), aa MiFkH
FA R R SR T S R 5 A Te E IR E A e, AA
St o AL PR I T R A T SRR Y
IrH.
1.3.2 R ALB LA £ $5-(SRC) SRC Z PN Kt
R L R A T A M AR bR . S5 R R
(198) T ATk, LASEIE H fa LA & LR AL A
SIS, Jeit B R BRI A IR LU (E(RAA)
I FE R L E R EU(RC), SR 5 115 SRC. M ArifE «
DR VR A b T 2 FE R 2H B 5 b v 6 T A A
A—E, W RC MRS RE(CV)H 0, SRC=100, EFr
(EAARTA AT 5 25 BHE R P AT 258 RC AL, CV
PR, SRC VD, BEFRMERAL, AT

RAA=TR B} 1 U P 7 2 LR A i A = b R b
R

RC=RAA/RAA %k

CV=RC [J#5ifE22/RC [N H45L

SRC=100%(1-CV)
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1.3.3 REE Sk IR FE 43 A v R P 1)
B A SR e AR M R RS R
T2SMIAFEQ2010) F ik, LAY B #0075 2 S5 L)
F S, LA 2 RS R SRR ) 06 T R IR HE 1A
FEBeRT S, TR Ry S BEAR B T 22 (A ) B
BIAHSRRE r (0<r<1). TEMhRifE: r R, FRHX 2
Rz, kR IR R ARG . Y r=1 B,
Ak B U A 2R B R A AR = S R o B Y R TR
FECH ], A BRAR R Fe) e 2 T

Whits G FETR Lo =S Fh b T8 E LR B /i R H
A R R R Y B

1.4 EEAIE

SLEG R K ] SPSS 17.0 e it At 4704, %X
P25 57 8 E IR Duncan's #1172 1 Hois, B & KF
H P<0.05, Ku¥ELIFIIEHEAREZE TR

2 H#R

21 —EFMIDW

FHEE 1 AT 0L, 50 B A2 M A K 0 i B v T A
4 F i (P<0.05), MR & 7E 80.69%—89.92% [1],
BEE R BT ASMHEA T ER SR TR
DR BRI S2 6F(P<0.05), TR RE A2 48 . R S VTR
A7 ) TC i 2 25 5(P>0.05), 4% B L 5 0 K S5 60 ) s
JC2E 5 (P>0.05), AHAE 7 & £ 4 7] 22 55 1. 2 (P<0.05),
ZRTE R BERN SR 6T A AL 7 o e T A S VLA

A EE(P<0.05), IMFIBE 2L, N 1.16%, @EK
T HABAS A (P<0.05). K5 HAE 4.19%4.89% 2 [7],
] B A 6 1K 22 6T (9 K 4 o 2 T A 3 Rl
(P<0.05), ALZSVLBE . A R A B AL (R G % 22 5%
(P>0.05).

2R, WIS 0 R BB R (AR AR
I ETHRI(P<0.05); BEAEBELR ARG D5 o & W 2 R
i, M 10.79%(P<0.05); JK4r 6 i 35 25 5(P>0.05)

22 REBMAMSH

221 REABRMARAALST Y H fa 5 FE R 41 K
UL 3o BRAZ IR (Trp) EAE dh 7K A o B2 ol o8 2 iR
Ai, BEIE B AL IS 16 FhaEFmR, Hp, &%
TSR 7 B, SEBREIEER 4 Bl BHE H 0 Z IR,
R, REFR S ECAA)N 64.55% 1, SR
IR &R (ZEAA) N 28.52%-38.03%, 5B A TAA
1 IEAA fefs, BRILEER SAA F1 SEAA BELT
HAth 4 Fpfa(P<0.05), TIRIBEARSE, KRB A6k
R0 SEAA JC 22 5(P>0.05); 89E B Ak
IR B 5T AR HE(CEAA/INEAA) Y 7E
60%L) |, HIE 01 SEAA/SAA B FLEIITE 40%L) |

Wi LRI R 17 FhEERR, 2 FRBRERK Y
SRR H N 25 5 W35 (P<0.05), FEHEITH TR AT ZAA
TEAA. INEAA FIEMREIR S (EDAA)Y W& T
T it e AR B AR (P<0.05) o T BB 38 A A9 7R T e e A 93
[ ZAA 23514 50.01%F1 59.71% , SEAA 43511k 24.20%
1 26.34%,

®1 SHREBANAKN—RERMS

Tab.1 Comparison of general nutrients in muscles of five flatfishes (g/100 g dry weight)
Fh (58] BAF 2 5 ISESUN pay 4B L A P
Species V. variegatus P. stellatus P. bicoloratus V. moseri S. maximus
7K 43 Moisture 81.83+0.39" 77.13+2.03° 77.27+0.50° 78.57+0.68" 78.58+0.37"
## F Crude protein 89.92+0.58° 88.05+1.65° 89.42+0.70° 81.66+1.61° 80.69+1.53°
MBI Crude lipid 1.16+0.11° 5.09+0.41° 4.8140.54° 11.74+0.29¢ 11.05+0.79¢
K43 Ash 4.89+0.23° 4.42+0.38° 4.19+0.18° 4.36+0.18° 4.87+0.12°

T RP R R EAR T RERIR 22 5 B3 (P<0.05), T

Note: Data within the same row with different superscript indicate significant difference (P<0.05). The same as below

x 2 FRBHAT A EE AR BT B — A E ALY
Tab.2 Comparison of general nutrients of Antarctic krill meals (g/100 g dry weight)

2% Species

FA B UR Y Antarctic krill meal

it ff Bl R ¥y Hydrolyzed krill meal

#HL#E A Crude protein 60.84+0.37* 68.60+0.98°
LR Crude lipid 12.35+0.38" 10.79+0.08°
K4y Ash 11.19+0.34 11.72+0.10
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Tab.3 Amino acids composition in muscle samples of five flatfishes and two krill meals (mg/100 mg dry weight)

AL T T T S T S T SR T T T SIS
Amino acid Antarctic krill Hy(.lr()lyzed V.variegatus P. stellatus  P. bicoloratus V. moseri S. maximus
meal krill meal

REE ASP™  4.70£0.13°  6.01£0.24>  8.97+0.56° 6.84£0.25"  8.26+0.36" 9.06+0.18°  8.80+0.19"
IR R Thr' 2.17+0.05*  2.39+0.09° 3.88+0.26"  3.02+0.09°  3.68+0.14° 4.26+0.28°  3.89+0.11%
225 R Ser 2.99+0.08°  3.3740.15°  3.66+£0.24  2.78+0.05*  3.44+0.12° 3.83+0.12°  3.3540.12°
BEMR Glu 3.21£0.19°  4.17£0.17°  14.5740.96°  11.09+0.31*  13.30+0.73°  14.2940.04°  14.49+0.40°
HaEm Gly' 3.13+0.74°  4.02+0.14°  4.36+0.36° 3.03+0.09°  3.65+0.01° 4.26+0.10°  4.02+0.11°
2R Ala" 4.7140.08*  6.19+0.21°  5.66+0.30° 430£0.15*  5.20+0.13° 5.70£0.22°  5.59+0.10¢
AR Val” 4.13£0.27°  3.41£1.07°  4.50+0.20° 3.49£0.11°  4.41%0.16" 4.45:030°  4.17+0.07°
AR Met 1.52£0.07*  1.75£0.06°  2.51£0.10®  1.75+0.12*°  2.33£0.11*  2.87£0.86°  3.00+0.36°

SR e’ 2.86£0.07°  2.78+0.11° 4.1940.21° 3.17+0.11°  4.04+0.19° 4.02£0.29°  3.98+0.74°
LR Leu 4.55+0.04°  5.05+0.30°  7.13+0.40° 5.43+0.19°  6.73+0.33° 7.08+0.36°  6.88+0.15°
1% 2 B2 Tyr 2.4440.02°  2.63%0.05°  3.21+£0.07° 2.39£0.10°  3.14+0.28° 3.2240.38°  2.98+0.08"
N AR Phe” 2.58+0.14*  2.81+0.07°  3.93+0.24° 2.78+0.14*  3.69+0.39" 3.91+0.41°  3.62+0.07°
A Lys 3.74+0.73°  5.35+0.17°  8.20£0.47° 6.49£0.22°  7.630.33" 8.23£0.47°  8.28+0.36"
4 AR His 1.47+0.15*  1.61%0.03° 1.93+0.08*  1.62+0.06°  2.00+0.09° 1.96+0.14°  1.75+0.02%
K& R Arg 3.56+0.03°  5.23+020°  5.44+0.37° 4.10£0.05*  5.01+0.18° 5.43+0.26°  5.53+0.22°
IR Z R Cys 0.23+0.01°  0.17+0.01° - - - - -
Ffi %R Pro 2.03+£0.05*  2.76+0.15°  2.67+£0.25° 2.27£0.07°  2.41£0.11° 3.31£0.10°  1.93+0.05
ZEAA 24.2040.12°  26.34+0.84°  34.35+1.39°  26.14+41.01°  32.50+1.50°  34.81+2.98°  33.82+1.08°
INEAA 25.81+0.72a  33.37+1.24°  43.09+3.11°  32.70+1.08"  39.40+1.51°  43.68+0.73°  41.17£0.97"
EDAA 15.75£0.47°  20.40+0.76°  33.56+2.15°  25.26+0.83* 30.41+1.22°  33.33+0.32°  32.91+0.80°
TAA 50.01+0.84*  59.71+2.08°  84.82+4.14°  64.56+2.19*° 78.91+3.24"  85.90+4.04° 82.27+2.22"
SEAA/ENEAA  93.74 78.93 79.72 79.94 82.49 79.69 82.14
SEAA/ZAA 48.38 44.11 40.50 40.48 41.18 40.53 41.12
INEAA/ZAA  51.62 55.89 50.81 50.65 49.92 50.85 50.04
IDAA/SAA 31.50 34.16 39.56 39.13 38.54 38.8 40

NUNTRRAERR, HEREER, CFRTEKRR, RENR], TAA AR DR, TEAA NMFGEEEAR S, INEAA N

JEATFEIER R, TDAA NEREIER

*: Essential amino acids; **: Delicious amino acids; —: Detectable; XAA: Total quantity of amino acids; XEAA: Total quantity of
essential amino acids; XNEAA: Total quantity of non-essential amino acids; ZDAA: Total quantity of delicious amino acids

222 RABREIMALIFN I8 AF 2 Tl AR A S
iRy ) EAAL FIl SRC Nk 4 FoR . Uk i) 4 LR 5k
PSR 2014 55 25 Wb EEES S 5 E SRR
(REZRAE, 2014), 2 Rk X T8 H ) EAAI 3
KT 095, I Him T8 BRI gt T 5 fEop
Hf SRC M Tk S5 fmmZEAK, mEHE
BREEFB Y SRC B BEAR T 00k A R BB AR A, (KT
70, 2 FRBEARRY A0 TF BT IR EE r N3k 5 R, il
BRI X TEUY B ) SR8 r SHMHZEAR,
FRBEERRRSAC, (H r $BKF 0.72,

23 FEMBARREE

5 A EOYE B LA K 2 FsEER e rY B R 4 A
6,5 FHEIE H 0 2 MBI 45 25 MR IR ,
Hrr, WREIIRR 780, AR 6 Fh, 240
FifglimR 12 Fh, 5 AT B 0z [ /1 FRE D R 7
(ESFA)FAE B 22 5(P<0.05) 5[5 36 AL H 1 S 2 VT A
) ¥ AN FIIE 7 R S f (SPUFA) i 35 1 T 0 B 1 45
FHE(P<0.05), KEEBFRAE. 5 RSP Hfis & EPA
F1 DHA, {H EPA+DHA f9 it 41 [1] 25 57 4 2 (P<0.05)
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x4 FWHERBINHINERNLESEREHREAADNESEE L E RS (SRO) L
Tab.4 EAAI and SRC of Antarctic krill meal, hydrolyzed krill meal and fish meal

. . R BEARA Antarctic krill meal B§AEBEIF K Hydrolyzed krill meal i} Fish meal
2% Species

EAAI SRC EAAI SRC EAAI SRC
B BT 2 8 V. variegatus 0.97 81.64 1.04 71.56 0.96 80.29
BRILEE P. stellatus 0.98 82.24 1.05 71.59 0.97 81.88
£ P. bicolortus 0.97 82.07 1.04 70.00 0.95 82.27
ZRBEAEE V. moseri 0.96 80.32 1.03 71.85 0.95 84.80
KZEHE S maximus 0.98 76.24 1.06 67.71 0.95 78.34

x5 MHBNMNENLERERIEKENLR
Tab.5 The relativity of essential amino acids (EAA) of Antarctic krill meal, hydrolyzed krill meal and fish meal

T LR IR HEHB AR B A B AT ) )

Relativity of essential amino acids Antarctic krill meal Hydrolyzed krill meal Fish meal
[FBE 28 V. variegatus 0.78 0.99 0.98
FEVLEE P. stellatus 0.77 0.98 0.97
A P. bicolortus 0.80 0.99 0.98
ZRBEREE V. moseri 0.74 0.97 0.98
KZEHE S maximus 0.71 0.96 0.96

Hor, [RIBE B E38 36.94%(P<0.05).

2 FhEE kAR L, BEAFWEIFA A EPA. DHA Fl
YPUFA & THE(P<0.05), H ARG ITRR(EMUFA)AI
TSFA I ER#{IL(P<0.05).

24 @mEE

T o T AW Tl A Ry R i e 8 AR 100 3 2 0 ) A
(1642.80+31.78) mg/kg F1(331.21+6.70) mg/kg, MM
W AR A I 3 FRAIR(P<0.05).

3 g
31 SHEHKEEERNES

0 IR 7 o 1 e AR e 2 SR R
Be bR, E IR E AR IUAE B SRR 7 B K
(JUZ44, 2014). 5 FPEUE B 0 n g ORI D7 &
HZERK, FHEAS RN 85.99%, T EEME
B 102 b [E 4 B (Lateolabrax maculatus) . % HIF g ffi
(Glossogobius giuris) ., L A B i 2 1% (Lota |lota) )
S, WK TH(Liza haematocheila), 5 HiAl
AR, BOE B R I & IR (L5, 2003;
FESFAE, 2010; BRESE, 2009; TRAHEESE, 2013; LHbH
5§, 2010), AT L, ST H f02 & R IR B ik (2

JUL PR it JoE 1 v AU 32 2 11 T R S ), T 2 S 7 )
R R R RN EN EE RS, LHE

EAA (FERI45, 2011), 5 A H i SEAA/INEAA
HITE 60%L) |, SEAA/SAA HTE 40%4 47, Y3
M E BT, BIRMEE S 8P B i) SEAA 5,
505 75 45(2010)0 %E (1) 3 Fp £ FREFEESS K SEAA
5, A, HEBREILER A SR 38.54%-40.00%,
TR E S (LA %, 2003), L A BEAA (RIS,
2009). VLASG(HEARLE 2013)FIR fa(E 2594, 2010)%%
Hphzprads, Wik, 89% B S 2 m+ = ok
2 K

5 FPEOY B fa AR IR & i ITE 60%
DI b (HAS—EE, 5 MUY B i) EPA+DHA 197
A 29.89%-36.94%, it T H A {E 6 (Lateol abrax
japonicus)(E 1L 4L 45, 2003) . LA A7 BE 0 (R % 45,
2009)FIVEAS (TR ST, 2013)5F 40 2, i, 8
¥ H o 5A HEH S E SRR g M E

32 WMBHIMMEASGEEEFANERRNESRM
EIEH
321 FBHITH 6 — TR RS DT T I8 A A
FRE 77 B0 55 PNV TR A5 (2008) T RE BRI, RRY P
FRE W7 & 5 m . HRYE GB/T19164-2003 & K £k}
FRERLE , B H = 65% NRF R, =60% K8 —2 i,
AHIF ST Hh e B B A S 81— 2 b oA T T
Wy IR B TR AR, RS R, W5 Ak
FREL, W LA R EIE B a0 S B i SRR . R
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Tab.6 Fatty acid composition in muscles of five flatfishes and two krill meals (mg/100 mg dry weight)
o B L P TS Py i REORBE KT
Fatty acid Antarctic krill qumlyzed V. variegatus P. stellatus  P. bicoloratus V. moseri S. maximus
meal krill meal

Cl12:0 0.2240.01*°  0.260.01° 0.07+0.01®®  0.06£0.01° 0.08+0.01° 0.07+0.01®®  0.07£0.01%
Cl4:0 10.14£0.02°  11.9440.02° 1.63+0.01° 3.53+0.01¢ 3.62+0.01° 2.99+0.02° 3.38+0.06°
Cl4:1 0.1740.01*  0.20+0.01° 0.19+0.01° 0.110.05¢ 0.05+0.01° 0.07+0.01° 0.03£0.01°
C15:0 0.3740.02°  0.44+0.02°  21.5440.05°  16.61+0.02°  18.63+0.01°  17.76+0.20°  19.28+0.01°
C16: 0 22.37+0.02° 26.23+0.02° 2.2040.36° 6.88+0.09° 5.25+0.01° 5.07+0.10° 5.16£0.11¢
Cl6:1 4.28+0.01°  5.07£0.02° 2.20+0.36° 6.88+0.09¢ 5.25+0.01° 5.07+0.10° 5.16+0.11%
Cl16 : 204 0.45+0.03*  0.55+0.01° 0.09+0.01° 0.34+0.02° 0.35+0.02° 0.36+0.02° 0.34+0.02°
Cl7:0 1.92+0.04°  2.34+0.02° 1.2440.01¢ 0.76+0.07* 0.95+0.03° 0.74+0.02° 1.11£0.02°
C18: 0 1.3040.01*  1.59+0.01° 8.41+0.01° 3.75+0.03" 4.74+0.02° 5.14+0.29° 5.36+0.74¢
C18 : 109 10.23+0.01°  12.09+0.01° 8.31£0.06°  11.21+0.04°  10.35+0.04°  12.58+0.01¢  11.31+0.02°
C18 : lo7 6.98+0.04°  8.16+0.07° 2.97+0.01° 2.76£0.06° 3.000.02° 2.49+0.03° 3.28+0.01¢
C18 : 206 1.78+0.01*°  2.07+£0.07° 1.66£0.04 2.9340.02° 2.37+0.01° 7.80+0.30¢ 2.08+0.01°
Cl18 : 303 2.60+£0.03*  2.88+0.03° 0.31£0.01° 0.87+0.03¢ 0.8620.01° 1.26£0.01¢ 0.69+0.01°
C18 : 43 5.73£0.03"  6.14+0.01° 0.18+0.01° 1.40+£0.01° 1.39+£0.01° 1.184+0.01° 1.11x0.01°
C20:0 0.0740.01*°  0.07+0.01° 0.35+0.01° 0.28+0.01° 0.28+0.01* 0.24+0.03° 0.34+0.01°
C20 : 109 0.74+0.04*  0.87+0.07° 1.60+0.01° 1.84+0.05° 2.24+0.01¢ 2.35+0.03¢ 2.09+0.01°
C20 : 17 0.39+0.01*°  0.18+0.01° 0.14+0.01° 0.18+0.01° 0.22+0.02>  0.18+0.01° 0.240.02°
C20 : 206 0.15+0.01*  0.18+0.01° 0.19+0.01° 0.25+0.01° 0.21+£0.01° 0.44+0.02° 0.27+0.01°
C20 : 306 0.05£0.01*  0.05+0.01° 0.15+0.01° 0.62+0.01° 0.08+0.01° 0.07+0.01° 0.10£0.01°
C20 : 303 0.26£0.01*  0.26+0.01° 3.36+0.04¢ 1.65+0.03° 1.7440.02¢ 1.09+0.012 1.48+0.02°
C20 : 406 0.24+0.01*  0.25+0.01° 0.14+0.01° 0.16+0.01° 0.16+0.01°®  0.18+0.01° 0.19+0.01°
C20 : 403 0.46+0.03*  0.45+0.07° 0.39+0.01° 0.48+0.07°  0.49+0.01° 0.42+0.01  0.63+0.04¢
C20 : 5w3EPA  12.6440.10° 11.49£0.02°  10.37£0.03¢  10.13=£0.01° 7.68+0.01° 7.76+0.04° 7.05+0.07°
C22: 503 0.34+0.02°  0.34+0.01° 3.49+0.04° 2.250.01° 2.98+0.04¢ 1.75+0.02° 2.67+0.04°
C22: 603DHA  7.59+0.06° 6.54+0.03°  26.57£0.35¢  22.92+0.01°  24.27+0.01°  20.26£0.03*  22.85+0.01°
EPA+DHA 20.23+0.04* 18.03+0.05°  36.94+0.32°  33.05+0.01°  31.95+0.02¢  28.024+0.01*  29.90+0.06°
TSFA 36.3740.01° 42.85+0.11°  33.55+0.07°  25.48+0.08"  28.84+0.05°  27.37+0.27°  30.04+0.11¢
TMUFA 22.78+0.08" 26.85+0.22°  15.40+0.03*  22.98+0.15°  21.1040.01°  22.73+0.06°  22.09+0.10°
TPUFA 32.2740.09° 31.15+0.21°  46.86+0.33¢  43.43+0.09°  42.53+0.14°  42.54+0.40°  39.43+0.20°
YUFA/SSFA 1.51 1.35 1.86 261 221 2.38 2.05
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Evaluation of Nutrition of Antarctic Krill Meal as Dietary
Protein Source for Flatfishes

YAN Junli'?, CHEN Siqing?, CHANG Qing*", CAO Dongzheng'?, WANG Zhenjie'?

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract In this study we evaluated the contents of major nutrients including amino acids and fatty
acids of two krill meals, Antarctic krill meal and hydrolyzed krill meal, and analyzed the muscle samples
of five species of flatfishes, Vlerasper Variegates, Platichthys stellatus, Platichthys biocoloratus, Verasper
moseri, and Scophthalmus maximus. The nutritional values of the two krill meals were tested with the
essential amino acid index, score of ratio coefficient of amino acid, and relativity of essential amino acids,
and the levels of fluorine in the two krill meals were also measured. Sixteen kinds of amino acids were
found in muscles of five flatfishes, including seven essential amino acids and four flavor amino acids. The
amino acid composition of muscles of the five flatfishes complied the standards of Food and Agriculture
Organization of the United Nations/World Health Organization (FAO/WHO). The contents of crude
proteins in Antarctic krill meal and hydrolyzed krill meal were 60.84% and 68.60% respectively, which
satisfied the standards of the first class products index and the superfine products index. After hydrolysis,
the content of crude proteins was significantly increased (P<0.05), whereas the content of crude lipids
dropped (P<0.05). The content of ash was unaltered (P>0.05). These results suggested that there was a
good balance in the amino acid composition of the two krill meals, and that the relativity of essential
amino acids was similar to the fish meal. In addition, the content of fluorine in the hydrolyzed krill meal
was significantly lower than that in the Antarctic krill meal (P<0.05). In conclusion, Antarctic krill meal
and hydrolyzed krill meal had high nutritional values and potentially could be largely employed in
aquaculture feeds.
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