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5 FERL B M Y E 7R A5 S i R AR

gmk, HE®T, KVE&, mAZ, ¥ I,

(T PR FEF BT, WL T 315211)

E#

FEE: XS5 HERG(KbE BT R BAE NG 24 E . P ETKE TR R B
W)WM ERKDH#TT AN, EETEERNEHTFN XA EM2NFBEXS a4
BHOAS K2 HMEAR MERMEAER EHRAT 2N, ERET S B MEHRKX
e EHN8T.83%~92.89% KA 4 EN1.69%~4.12% , 5 & & X 0.55% ~1.36% , 2
PREETGEEERT(1.36% BE);MEAMRN 4.25% ~8.74% , & & WA FUR AR IT &
F(8.74% BE), HEH20 HEALR MBI LE LFAERGEFE . XoAERS
ERFMAES AN FERNEREGZEAFTRRT, AB KA TR EH 4K EAMA
o R g AT K& BRI, R B 23 AR B, £ F 18 A0 B iF % (PUFA) ki fig
Wi & EH23.21%~41.03% , F T AKE>EHART >BELEHT > A LT HH > %
e o o7 h 4 R (P <0.05) ; £ EPA 7n DHA, fR g sk ¥ 4 K& B # ) (3.96% .0.22% )
Sh A A BB SEFE, PR K& (13.89% \21.88% ) An i HUR| AR AT (17.79% |
15.97% )& A% T L,S MERMESE AR BN, HFEENER s &K

ERER AP FETAEZRERANBRITEZ AN ERE,
KEWF: BRI BHRRS; AER; BH®R; TN

PESES: S 963

YR A WK S A R A AR
FEROR IR, 2 BUS T R I RN R —,
n % d (rotifer ) | A% ff 2§ ( cladocera ) |, K Ht
(Anemia) ¢ 22 (copepod) (M #F 2 (‘mysis) | ¥
/&2 (amphipoda) %" 7 3 S fH R} Bl 4 L A i
W RIK AT A K&K, Tz 0 T H 4
RBEE AN R RS A 2 8 R R, e
AN g 5 R (HUFA) Bk =, ¢ )l & EPA
DHA™' ™' o LU R /K 7 3l 0 40k 1) 75 5 , 3t 5
i e SE ) B SR AUE IR0 AL  RIF AT 5 K s W 4
TR B BeE R S R E Y B oy
BCUTY L H AT S e R SR A K
BV, 32 B4 b e o HJE T A IR B 2R AR T
H A M AN A0, i 0% T B2 s Ak 5 o BTG 1 4k |
BEAR S B I o R IR A T

%5 B #5:2013-10-06 & B B #§:2013-12-04

MERFR ST A

AT T AR AL RS b HUTC Y A AR OBERR RS BE R
Ui A 2 Y IR AN HL, 08 O B K 3 A T B
Bory pe BT i R AR W AR S X R TE T 4 K
(nauplii of Anemia) .34k )5 H) X 8 4l {& (enriched
Anemia) \F 7 K % ( Calanus sinicus) | 75 % H|
¥ IR ( Acanthomysis brevirostis ) | 7 I B 5 #F
(Ampithoe valida) )& % oy HEAT T %842 T #9 73
Br R VE A, DA E s R s B R I B R
K= GG S A e R v P AR A

U R ik

1.1 EWHH

520 7 FE 157 sk B 0 T S P K A RS
7], LB AE SR I 30, L 27 T, A MEAL 24 h
5B G AR 3R AL B0tk 4l )

FENITE « [ Z AR SR L5 H (2009GB2C220415 ) 5 7 9 T A4 F A0 5T H (2011C11002 ) 5 7 V144 ¥ v 5 e 0 H (e o i 31
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¥ 38 %

< HL TG AT 448 2 15k /NER 38 ( Chlorella pyenoidosa)
M= #5358 3 ( Phaeodactylum tricornutum) 7% 1k
B 5 ~7 do AR K SR AR 5t
HRT- 2013 4F S 4 A @70 FF LT R KR i
KFEIEYE . WFEIG T -80 C TR Akfras o

1.2 XBHE

AR IR M K JH 1 Z R HE Ty vk
HEAT HEAE TR 43 43 - K 43 D € SR T 105 C gt
THE % (2 GB/T 5009. 3 -2010) ; KL JK 43 I
E % B 8E 0 d H A 550 CHBE: (GB/T 5009. 4
-2010) ;HL 2 = BT I & ok 8L IR E AL (GB/T
5009.5 - 2010 ) ; KL g 7 0 & & FH 2K KAl 42 %
(GB/T 5009. 6 —2003) ,

R AW E Sef GB/T 15399 - 1994 4
AR fiff 15 i A BRAE 5, AR )5 4% GB/T 18246 — 1994
B J7 B {di F§ ZORBAX Eclipse AAA B EZ R H
353 BT A 5E e iR & & R A GB/T 18246 -
2000 Gk 7K ffe 125 i AL 3, S AH v RICHBORH €8, 3 2 0 g
10, 2 R o ;7% GB/T 5009. 124 - 2003 £k g 7K i
VRTAL 3 {#i ] ZORBAX Eclipse AAA %I & HL iR
1 3l 23 A R B~ I 1R € SRR A/ 118 H Al 2
FEMR 5

R by Eoml & iz /1] Bligh-Dyer % #2 B
SRS, AT AL W ERAL 2k Agilent7890A S,
FH A5 2 B GB10219 - 88 4T iR 1l B2 I 5 , £
W) 45 fF 4. DB-WAX R & — [ SOM B 40 1
(Agilent7890A,30 m x 0. 25 mm x 0. 25 pum,
USA) ,10 uL H 3hil i dERE & (ALS) | JEARE &
1wl A FELEE 250 °C 3R R 43 i A 18
PR, A Sk T 7. 685 psi, FHL R Y« W0 4 il

B 50 C 45 2 min, P4 10 C/min 3 % T} & 250
C P45 23 min & I 25 4 &0 KO B 1 A0k 45
(FID) , £ I3 B 300 C, 30 N, , 25 K 56 U1k
49 H, k40 mL/min, %5 5,k 450 mL/
min, EWGE N, 25 30 mL/min,
1.3 HiEsaiE

B o B il 3 32 A SPSS 18.0 Ge it 43t 44
HEATAH A3 A L [B1 H 43 7 . One-Way ANOVA H
E M Ml Duncan’ s Z & L8 4041, L P <0.05
VR 22 53 .3 PR FI T AR U

2 g

2.1 SHIERNSNYEREFEIREE

5 OB W i K 4y & il 87. 83% ~
92.89% , Hrpsi Ak S 1 LA A (92.89% ) & it
fe e, 5 HTG T A AR L s OH: B AR A A O
(P>0.05) AR UREAR Y h A3 7K 28 450 i e AR
ZEZEFBEHE(P<0.05); HHEORS &N
4.25%~ 8. 74% ( fresh ), H v J5 %i 4l B oF
(8.74% ) & i dic iy , SR AL IS 1 1 HL 4l 1A% (4. 25% )
TR, PAEYTIKE (7.02% ) 5 5 T 4K
FHIE (P >0.05) , i 3 @ T o0k B 8 R RS AL f5
M A (P <0.05) s ML AR I & &8 H 0. 55% ~
1.36% ( fresh ), H v g Ht JC 1 41 K & &
(1.36% ) , 543K & & A (P >0.05) , 12
8 TR B AR SR AL S5 1 i R gl 1A e /850 IR A
SHOH:E IR (P <0.05) ;s K4 &t h 1. 69% ~
4.12% (fresh) , H g Ak i ORI HL TG4y 4K & &
HIE(P >0.05), B EH M THEMEEY (P <
0.05) , 5E M BEA IR & R e (4. 12% ) (R 1),

x1 SWMERNMDYHNELRERHSIESE(RE)
Tab.1 General nutrition composition in five kinds of food animals( fresh weight basis) %
S| UL FRTEZIEEN SRAL G 11 b L&) AR R AT K & R 50 e A A H ) U
items nauplii of Anemia enriched Anemia C. sinicus A. brevirostis A. valida
7K 43 moisture 90.64 +0.76™ 92.89 +1.54* 88.67 £1.69" 87.83 +1.78°¢ 90.52 +1.56*
HL#E 9 crude protein 6.89 +0.24° 4.25+0.11¢ 7.02+0.76° 8.74 +0.32° 4.85£0.13°
MG crude fat 1.36 £0.15° 1.06 £0.11° 1.24 +0.18* 0.64 £0.04° 0.55 +0.07¢
K4y ash 1.70 £0.09¢ 1.69 £0.04°¢ 2.48 £0.05°¢ 2.90 £0.02° 3.75+0.57*°

T AR ERR T AR 2R B#F (P <0.05), FHE

Notes: Different superscript letters mean significant difference( P <0.05). The same as the following

2.2 SHMEMIVEERARRSE

S MR I 20 Fh (R LSRR RS )
SRR o i (TAA) Jy 477.96 ~597.85 mg/g, L)
R URIBE B 5 R i (59785 mg/g) , AR K

% (549.89 mg/g) Fl 14 th G 41k (539. 78 mg/
o) U, oA B B U O AR (47796 me/g) .
Wir AL (EAA) & &5 221. 66 ~289.70 mg/
o BEIF 45 0 55 5 (289. 70 mg/g) , 5 K UK A 19
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HARPT K & b U AR SR AL S Y BT AR
Sif HE P B R A7 AE R 9 22 5 (P < 0.05) , o
28 2 R, Y DU R (Lys) B9 i o

BREMR (Trp) & & Mk AR A I, LI
WK (Arg) & & it M. BAA/TAA (%) N

46.43 ~49. 15, i HUTG T 4l 44 Eb A9 f =5, A B R] FH
27K ;EAA/NEAA (% ) Jg 86.67 ~96.65, 3%/
S0 (BCAA/AAA) K 2.30 ~2. 66, |5 Ht T6 ¥ &)
PR A ZE AR R (£ 2) .

x2 SHENMIYHEERARSSE(TYR)

Tab.2 Comparison of essential amino acids in five kinds of food animals( dry weight basis) mg/g
AR KT SRR R ek E SRR R S HE B 4 I
amino acid nauplii of Anemia enriched Anemia C. sinicus A. brevirostis A. valida
Wi MR Lys* 67.02 £3.21° 60.55 £3.08° 67.80 £3.17° 73.58 +3.08" 54.30 £6.05¢
5% 4 2 Met * 17.20 £0. 61" 14.85+2.58°  17.68 +1.06" 19.63 +0.94° 12.35 £3.07¢
HA R Val* 49.72 +2.08" 47.05 £0.63°¢ 50.03 £3.02™  52.35+1.25° 40.88 +3.05¢
AR Thr* 29.88 +1.87° 32.10 £0.32° 37.05 £1.59° 37.03 £3.01° 26.53 £3.03¢
2L R Tle ™ 38.15 £3.02° 35.88 £1.52"  35.90 £1.28"  41.55+0.45" 32.53 £3.12°¢
FLHEMR Leu” 35.68 £2.16° 29.65 £3.53° 28.85 +1.56" 36.10 £0.61° 29.58 £3.03"
HNH R Phe* 27.55 £2.48% 26.58 £0.45° 27.90 £3.04™  28.68 +1.63" 25.20 £0.31°¢
%R Trp* 0.35+0.06™ 0.28 +0.03"° 0.33 +0.09% 0.35 +0.03® 0.30 +0.03™
1% 4 % Tyr 18.78 +1.25° 18.28 +2.11° 22.23 +0.63° 22.55 £0.90° 14.30 £1.56°
L4 iR Cys 6.33 +0.95% 6.03 +0.61% 4.95 +1.23" 5.13+0.78" 3.58 £0.77°¢
FATE M Asn 3.33 £0.15° 7.05£0.91° 3.38 £0.63° 17.8 +2.16* 5.95+0.47°
22 1R Ser 48.08 = 1.54° 43.93 +0.91° 44.20 +0.90° 41.33 £0.63°¢ 38.08 =1.81¢
H 4% % Gly 30.53 +1.23°¢ 36.53 0.96° 40.30 £0.91° 40.80 =0.49° 37.28 £2.02°
A @AM Gln 4.15 +0.33° 4.35+0.92° 4.68 £0.79% 4.78 £0.31° 2.95 £0.16°
A AR Glu 9.83+0.61° 13.20 £0.61° 11.43 +0.32° 10.03 +0.47°¢ 11.23 £0.61°
K& R Asp 25.30 +0.61° 27.83 +1.52° 21.40 +0.46°¢ 25.08 +0.61° 24.45 +1.13°
ZH & R His 23.55 +0.32° 22.03 +0.65" 23.60 +0.34" 21.40 +0.33° 22.00 +0.31°¢
4 Ala 27.45 +0.09" 24.93 +1.53° 26.52 +0.92° 29.27 +3.01° 24.32 +0.09"
¥R Arg 59.68 +3.02°¢ 52.58 +0.32° 64.20 +1.25" 73.20 +3.61° 60.03 +0.15°¢
I % % Pro 17.35 £0.24° 16.55 +1.52° 17.33 +0.09* 16.53 +1.51° 13.63 +0.31°
ME KR TAA 539.78 +14.93%  520.47 +12.32° 549.89 +16.78" 597.85 +24.21* 477.96 +15.31¢
DT A HER EAA 265.15 +9.21° 246.97 +6.31°  265.51 +9.42°  289.70 £11.09* 221.66 +7.83"
pe:e;im;i;i%i} te/% 49.15 47.47 48.30 48. 44 46.43
L AR LT RERWE T/ % 96. 65 90.37 93.43 93.95 86.67
percentage of EAA/NEAA
% /F5{ BCAA/AAA value 2.66 2.52 2.30 2.55 2.62
T " RN AR
Notes: “ % ” means essential amino acids
2.3 SHIEMSIMERBERKESE JPAREAR (pd B4R Z 8] 22 S 3 (P <0.05) ;
SEEIAG HY 23 FPARITER , €0 4G 8 Bt AR DT MUFA & & K 17.51% ~41.03% , 5546 5 11 5 1L

ik (SFA) ,6 Fl B8 AN 10 F1fig 1 R (MUFA) 1 9 Fp
Z A FE 7R (PUFA) o 5 PR3l ) 76 A [W]

BN B S EHAFAEREER (P <
0.05). SFA & &)y 26.41% ~35.76% , 34k 5 {1
AR e (35.76% ), 5 AR K & A
(P >0.05) , 54U B AR i i o 88 4 IR L 40

L1k o ARG (41.03% ), 5 1 sh J6 4 40 (AT 3
(P>0.05) , 5 v WE I fr 38 1 48 4 F 0 0 e
%\M@ﬁm%zl‘mﬁﬁﬁgww.ow ; PUFA
H23.21% ~ 47. 69% , h Y Kk X G R
(47.69% ) , 5 45 4 HDBE T 4R 22 KA (P >0.05)
FH: 15 400 Y RS £ B S 0 i T 40 R A
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38 &

J55 1 9 sk 40 R 2 ] 2% 5 35 (P <0.05) . C20: 5
(n-3) (EPA) il C22: 6 (n-3) (DHA) J& £ A ffL fi
KT RS0 B U7 R, EPA th | AP K % L
ARV AR H: 98 4 0 5 K T 13%
AORVRE I B2 7 (17.79% ), 59 TR 1 40 1k B A
(3.96% ) ; DHA v, th A ¥ K 2 & & B i, 75 i

21.88% , pi HUJG 9 A R 55 AR, XN 0. 22% .

n-3(PUFA) & & D) i A2 97 7K S OB F Je 55 o n-6
(PUFA) & it DL Ak J5 1 b B g iR & it i i o 3L
t DHA/EPA 7£0.06 ~ 1. 60 2 [a] , H & 37 /K % it
1R, 55 AU AT 1 8 SRR O L 5 ot B IR 5 Ak
Jei 0 AR T SRR B A R (P <
0.05)(#£3),

R3 SHEMNYHERREANSSE

Tab.3 Fatty acid composition and content in five kinds of food animals %

Jig i 2 S R R IR N SRAL S Y b B4 1k AR K & LA A SiR H: 3 4 R

fatty acid nauplii of Anemia enriched Anemia C. sinicus A. brevirostis A. valida
Cl14:0 0.67 +0.07¢ 2.75+0.17° 7.96 +0.87° 1.4£0.05¢ 1.52+0.21°
C15:0 0.16 £0.02¢ 0.54 £0.04° 1.30 £0.11° 0.62 +0.04° 0.45 £0.07¢
C16:0 13.37 £0.78¢ 16.89 £1.12¢ 19.66 £0.23™ 20.62 +1.21° 19.02 +0.44°
C16:1 n-9 3.44 £0.32¢ 9.88 +0.68" 8.37 £0.82° 4.3£0.12¢ 4.23 +£0.30°
C16:2 n-6 0.18 £0.01° 0.56 +0.03" 0.99 £0.06" 0.39 £0.02°¢ 0.27 0. 02¢
C17:0 0.67 +0.07¢ 1.08 £0.09" 0.52 +0.03¢ 0.84 +0.06° 0.77 £0.05%
C18:0 11.18 £0.56"° 13.92 0. 88" 4.56 £0.12° 6.14+0.11¢ 9.17 £0.08°
C18:1 n-9 22.88 £1.33° 17.3 +0.12° 3.87%0.12° 13.78 +0.46° 11.86 +0.56¢
C18:1 n-7 11.2£0.11° 9.87 +0.87° 2.39 +0.18¢ 2.18 £0.05¢ 5.57 +0.08°
C18:2 n-6 5.98 £0.21° 8.41+0.11° 4.18 +0.21°¢ 2.91+0.21¢ 5.89 £0.34°
C18:3 n-6 0.79 +0.05" 0.38 +0.02¢ 0.48 0. 04" 0.25 +0.02¢ 0.39 £0.02°
C18:3 n-3 19.94 £1.31* 3.33 £0.21°¢ 4.32+0.18° 4.39 +0.27° 1.05 £0.09¢
C20:0 0.21 0. 02¢ 0.43 +0.01° 0.18 0. 02¢ 0.17 £0.03° 0.35+0.01°
C20: 1 n-9 0.85 +0.05° 1.49 +0.11° 0.53 +0.18¢ 1.24 £0.09° 1.18 +0.18"
C20:2 n-9 0.25 +0.02¢ 0.67 +0.03° 0.91 +0.05° 0.82 +0.05" 1.29 £0.12°
C20:4 n-6 0.93 +0.08¢ 1.05 +0.02°¢ 0.93 +0.07¢ 2.34+0.11° 3.11 £0.21°
C20:3 n-3 0.72 £0.04° 0.41 £0.02¢ 0.31 +0.02¢ 0.72 +0.08* 0.54 +0.04°
C20:5 n-3(EPA) 3.96 +0.32° 7.23 £0.80¢ 13.69 +0.12°¢ 17.79 1. 15° 15.68 £0.16°
C21:0 0 0 0.35+0.03 0 0
C22:0 0.08 +0.01°¢ 0 0.15+0.02° 0.15+0.01° 0.24 +0.03"
C22:1 n9 2.06 £0.15°¢ 2.25+0.11"° 1.20 +0.08¢ 2.49 £0.17° 3.05+0.21°
C22:6 n-3(DHA) 0.22 +£0.02° 1.17 £0.11¢ 21.88 +2.02° 15.97 +1.08° 13.63 +1.12°¢
C24:0 0.07 £0.01¢ 0.15+0.01° 0.12 £0.02° 0.14 +0.01"% 0.18 +0.02°
C24:1 n-9 0.17 £0.01° 0.24 £0.02¢ 1.15+0.01% 0.35 £0.03° 0.56 +0.05"
SFA 26.41 £1.21¢ 35.76 £3.45% 34.80 £2.88%" 30.08 +1.57°¢ 31.7 £2.34"
MUFA 40.6 £2.23° 41.03 £3.02° 17.51 +1.34° 24.34 +3.03" 26.45 +0.98"°
PUFA 32.97 +2.89°¢ 23.21 +3.08¢ 47.69 =1.88* 45.58 +1.47° 41.85+2.11°
n-3PUFA 24.84 £1.23° 12.14=1.11¢ 40.20 £1.21° 38.87 +0.68° 30.90 +1.87°
n-6PUFA 7.88 +0.45° 10.40 +0.98° 6.58 £0.44° 5.89 +0.53¢ 9.66 +0.34*
DHA/EPA 0.06 £0.02°¢ 0.16 £0.05°¢ 1.60 +0.11° 0.90 £0.05° 0.87 0. 04"

3 Wi AR B BOA 56, A WF 90 3 I g s ik oy 1 B R

MBEARE IR BT S5 R B K, S MR S 1
FEARE IR Z AT AR R B 22 5, X AT fiE S

I B A T ARG 0 10 (6 T R
(AT B 5 3 4 19 Rk A, Rand 4510
Lawson 47 gy B 4 W T K 7 (A4 b5 ] £ /4
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TR M BE I & BEAFTE R R 22 s v R S B 1
AN TR A 5, L 50 B 5 5 o i ) R Ry R 4, o
PR E AR M. A B 2K
S K 32 EE 3R W) B, P IR) S K S )
AR E RBE R AL A E SR B AR A R E
FMEMEESERZ " ALK S Bk
S BORLEE BT AR e, A e A M AR
B & 4.25% ~8.74% o P A K & |
Je ORI b SR AR Y 5 R 1R A 6. 80%
VL, B 8 s L, AF 5 R oK sl i b
TERL I 78 % 5 5K, 450 R B A REL 28 10 0T 55 3 o
MR Eff e ml N 0.55% ~1.36% ,
[Fi) FHA 22 B A AR R B 22 5, i BTS2 44 a4k
J R i HL A0 A 5 e S e R R 5 RO S A 2
523X AT RE & HY T 008 i R AR Y AR
T EC, HH e R AL, TR 52 = p d A (4OH
Jig 05 2 o, BT LA S A S i He gy A SRR 7 e
R T AR R A iRk B 5 £ AL 1 R RL
BT & O, i B AR h AR K & R
RN IR . AR S 0 A URIBR R R B AL
AT I PR, ML (8 Bk 2 B X R b 2 3 3
TR 3 0 T S T B R ( Siriella aequiremis Hasen) |
E[1 E ZEMR AR ( Gastrosaccus indicus Hasen) & , bt 52
72 HE 5 P9 FR A H A B AR (Neomysis
Jjaponica) & FAK, n] WL Rl A K R 635 A Al T
AL o TR AR K ORI W B R T AR OT R
SN GE T R K P ¥ 5 B K % (Acartia
pacifica) , W] @ A% F Stottrup ™"’ 8 i) 75 K-V 1Y
B 7K & ( Neocalanus cristatus) , %5 5 5 1 7K 7 17
FRAE Y T 28 & 1 B 205 5 0 s g 3G n i) WL s AH
—5,

B T R 0 2 IO T R R A 4
5 R R AR, S R S A R
B e 4 1 E AR AR, BT B B AR TR
BHPHE A SR /3, K31 B, 2%
R Y IR Y NN N
4:68 7 S AR R AR A E N
221.66 ~289.70 mg/g, 5 & IR M 1E 1Y 46.43%
~49.15% , it B HE IR 5 AR 0 5 S B TR Z [H] Ay L
4,935, 1 ~4.6:5.4, AT ILS FUTRLL T AR
TEBEFE, SRS H T IR
5 FIERLZ A — 2 1Y) 2 5, o e ) A o
o AWTFERW], T2 10 Mb @ 2R, 5

W L3N P AR L, f 0 2 T SR 2R, PR )
LR G W e RS AR R /R A R AR TN R
B 5S FIRDRORS UM 2R T A R 3. 56% ~
7.03% , AR A A 7K™ Bl 060 AR IR 1) 8 R 2R B
FORIBF VORI N 3.3% ~6.8% 7 i LA
HAEARRF K Sh WA 5 oKk, Horbpa o rp AR 7K
RV SRR AR RN U A R . N ZR A (B
R & it MVE R S FiERE S W) s 3R M s
2 RLBURIABR AR , SR J5 M J2 pa UTE Y g A Ak S
() pa LA A R AR P K B TR B AR, 5 Rl R
f) EAA/TAA 5 55k 42 % it 38 1 e 45 i /K 2%
(Acartia spinicauda ) .8 J& i J8 /K F& ( Centropages
tenuiremis) W AR 5 UF ( Pseudeuphausia sinica) .
BN ( Gastrosaccus pelagicus) ) EAA/TAA
(47.70% ~52.60% ) 13T, {F o T 4Bk 25 ™ Hil 2
16 B %t ( Brachionus calysiflorus) ) EAA/TAA
(45.8% ) 3%, R TN HA B & E RN
B M4 T LIE Y, THRL Sl ) 2k R 4 i e 5
ANEFE AR 2T S5 , 100 ELBE A 2 M RS R T A [
AT K S R R G K O A e,
K5 BBl K % ( Euchaeta concinna) ™ Fp R,
JI T 2 Xof TV A A 0 1 BB S A R A T
MELE (R IR Bei & &) BA & 2ZAE
FHY . 8K Bh W Ak o RO B A L SFA M
MUFA , A fig 5 i PUFA, W3 R (C18:2) K
R (C18:3) .DHA EPA % ™' JIF LIfR £ K =4
T S W) S 1A G 2o 45 B v B2 PUFA /Y IHRE, R
IR X PUFA 175 22, 1R W) 1) 8 R (8
SRR R ARG B R RS
TR PUFA & i F w0 & 5 7E 23.21% ~
47.69% , Forh s A6 S5 1 o He &l (AR i He TG &) 14
O AFR ARG, e A8 T K A R 0 R A A X A
L RE] 45% DL b 35 X0 A 1S A i 0w
YK & PUFA 5 & 46. 22% AH T, i RIS 15 4)
P50 P 45O HRGE Y 6 A 7 i i R G T 4 1A
) PUFA & & A, (n-3) PUFA By & &AL S Fb
PR Z ) RH 22 80K, v AR 7K 3 R 00 R e O 5
BN AR I TG 4R R AL S Y b HL 4R
M2 ~3 f%, (n-6)PUFA iy &, sk 5 19 pa e
LR e KT AR AR S, AT L 4 ek
158 A T o 4R Y n-6 (PUFA) (1 & i
LR T E M E. C20: 5 (n-3) (EPA) FI
C22:6(n-3) (DHA ) J2& W il fie 5 22 (1) g )5 1R, A& 4H.
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¥ 38 %

WG R [ ) AR R A PR K sh
AP g o AR AR 1 A K R R AR O [ s 34
NG A AR H A R R ORI
D5 12 5 % {8 T E bR & Z — , EPA [ DHA X K
SRS R B B B, S A= & 35
IKFPES P R SE T R 5 Bl R EPA
Il DHA £ B 22 AR K, 2 80 H DR Ao =, 2 i 450
RN | P AR T K &SRO BE A UF EPA Y R ik
13.50% LA |, 1 pi BTG5 S AR AL 3.96% ; DHA
THJE N 0.22% ~ 21. 88% , 1 AL TG 1Y 4 4R

DHA & 5 LT 8% BT LAE & i o F b K 39—
P g UG 2R, 2K = s AR . &
i ® & DHA Hil EPA ¥ 5 Ak J5 19 5t 4 14
EPA 5 DHA &£ T R E R &, A T3 H K
HAESROE . BRI p Ak & LN, 1
ftb ¥ J& EPA > DHA , ] DL A2 A X H & 3l )
BHF2E DHA SN F 5. NEa @ Em a5
KPP AT S T A RE B W v SR A MR i e 2
WURIR AR, SR 5 U pa BTG 2l GRAE S B
Hgh ik AR SR AT

F4 FRARERFEAMERELXNEERELESE

S B R Y S AS TS R 5K 5 A S A 20 Fh g ik R
o ZE R A B, T AR R R B 23 R
P W2 & S AN AR R 7 R FL R e TG T A iR Y
EPA [ DHA & &#%/D, Xt &8s
JUT KGN T R R e BT K 38 R i s A
tif) EPA il DHA 5 &£ 5.

Tab.4 Comparison of essential amino acids in different copepods from different waters mg/g
AR AP K& AT K & R YT K & il 2 25 i K & HEBCHIK &
amino acid C. sinicus C. sinicus 7 C. Asim'cus A. seinicauda E. concinna
(i) (i) (7)™ (7)™ (Ag ity g a8) 17
#5528 Lys " 57.8 50.5 46.5 34.5 38.0
i 44 8 Met * 17.7 14.5 7.8 8.9 6.2
M5 % Val 40.0 45.4 28.9 30.7 36.0
J % R Thr* 37.1 30.7 20.8 22.4 24.2
SRR e ” 35.9 36.3 23.2 21.5 27.5
R Leu” 48.9 57.8 41.3 39.5 44.4
F N B Phe” 27.9 35.3 26.3 24.1 26.0
& R Trp ™ 0.3 — — 0.6 —
it 5 g Tyr 22.2 43.9 30.5 34.2 31.1
B4 Cys 4.9 6.1 3.7 5.7 3.8
KAk Asn 3.3 — — — —
25 Ser 44.2 21.9 9.9 12.8 16.6
H4& & Gly 40.3 47.7 23.0 29.6 35.1
& W Gln 4.6 — — — —
AR Glu 11.4 93.5 60.7 61.1 69.8
KA R Asp 21.4 72.2 52.3 46. 1 53.7
2H % ik His 23.6 17.5 9.5 8.8 17.6
NE R Ala 26.5 51.7 36.2 43.2 39.4
KE R Arg 64.2 40.1 36.5 39.3 30.9
it %2 Pro 17.3 28.7 23.7 23.5 23.1
B IR TAA 549.9 693.7 483.5 490.6 522.7
A
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Nutritive composition and evaluation of five food animals

PENG Ruibing, JIANG Xiamin® , LE Kexin, GAO Xiuzhi, LUO Jiang, TANG Feng
(College of Ocean ,Ningbo University ,Ningbo 315211 ,China)

Abstract; In order to get an evaluation of the nutritive values of five food animals, the nutrient composition
was investigated for nauplii of Anemia, enriched Anemia, Calanus sinicus, Acanthomysis brevirostis and
Ampithoe valida. The contents of moisture,ash,crude protein,crude fat,amino acids and fatty acids in those
food animals were determined by adopting national standard method. The results showed as follows; the
contents of moisture,ash,crude fat and crude protein in five food animals were 87.83% to 92.89% ,1.69%
to 4.12% (fresh) ,0.55% to 1.36% (fresh)and 4.25% to 8.74% ( fresh)respectively. The highest contents
of crude fat in nauplii of Anemia,and the highest crude protein content in A. brevirostis were observed in this
study. Each food animal contained 20 amino acids, reasonable structure and rich in essential amino acids,
which had a decreasing tendency in five food animals of amino acid contents and evaluation as A. brevirostis
> nauplii of Anemia > enriched Anemia > C. sinicus > A. valida. All the food animals contained 23 fatty
acids,and polyunsaturated fatty acid ( PUFA ) content was 23.21% to 41.03% , which had a decreasing
tendency in in five food animals as C. sinicus > A. brevirostis > A. valida > nauplii of Anemia > enriched
Anemia,(P >0.05). EPA and DHA were rarely detected in nauplii of Anemia,but C. sinicus,A. valida and
A. brevirostis rich in EPA and DHA. In conclusion, the five food animals are rich in protein and fat,all meet
the basic nutritional needs of animal feed,especially C. sinicus and A. brevirostis.

Key words: food animals; nutrient composition; amino acid; fatty acid; evaluation
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