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forming stage, fertilized eggs at the prepare-hatchling stage and newly hatched shrimp
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FEIR &5 AA O FAO/WHO K Egg #ExCN 19 2
FIR G A B G NFEMEE LT AA &
AL By Gy N RXSEEE P AA i
1.5 HiEaIE

e B R - S = bR 22 R,
SPSS16. 0 &t 33 A i 47 5 K 1~ J5 22 43 # ( One-
way ANOVA) , 4y g 2 22 55 (P < 0. 05) , i

2SR5

2.1 EHEFHRS

B 1AL Ko B bR 2K N B R F
SRR 25 TR (P < 0.05) , L2 1 FORLAR 7
O B R R R S BRI (P < 0.05) , K43
E i BRI R (P <0.05) 35 2.43%

Duncan [RZH AT
R1 ORMRKETZHEPINPFREFTIISE
Tab.1 Nutritive composition of fertilized eggs and newly hatched shrimp of Cherax quadricarinatus %
BRIy TG 19 4y A3 SR FIE I e Al ] EILEZ R
Nutritive Egg-nauplius Embryo with eye Prepare-hatching Newly hatched
composition stage pigments forming stage stage shrimp
7K 43 Moisture 60.25 +3.01* 64.05 +2.10" 72.76 £2.79" 80.17 =£1.60°
HMLEE 1 Crude protein 21.46 =1.81°¢ 18.61 +1.51" 14.92 +1.55" 9.73 £0.95*
HLEHF Crude lipid 10.65 £0.62" 10.01 £0.97" 9.71 £0.37" 4.26 0.20"
K43 Ash 1.63 +0.00" 1.35+0.16% 1.14 +0.01* 2.43 +0.22°

T Rl =47 A AR T RARIC R R 2257 B3 (P <0.05) .

Notes: Data marked with different letters in a row mean significant difference (P <0.05).

2.2 SEBREARRSE

SZRS 00 R A AT IR A R PR AL L 3 2 B T
@R (Typ) AR E ISR, 203100 T 17 R W
SREIR B R, Ferh b T E R R (EAA) T Fif
(AR AR T RARR . e d R AR
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A2 R O 45 — BRI M R Val, F IR (0 K
TR 22 5 4 52 K5 91 R0 002 A 00F 485 — R 1k
HERRY N T, EAAL AR (B FR R E
BRSO O A BEAF AR ) EAAT B35 32085 51
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Tab.2 Amino acids of fertilized eggs and newly hatched shrimp of Cherax quadricarinatus ( wet mass) %

e HIE 4y HREFIY WA B s VIR
Amino acid Egg-nauplius stage . Embryol Wlt,h ee Prepare-hatching stage  Newly hatched shrimp
pigments forming stage
AR Tau 0.04 £0.00" 0.05 +0.00° 0.04 +0.00* 0.04 +0.00"
KR Asp 2.19 £0.00¢ 1.91 £0.00°¢ 1.39 £0.01" 0.90 =0.00*
&R Thr 1.06 +0.00¢ 0.94 +0.00° 0.69 +0.00" 0.44 +0.00°
2254 R Ser 1.30 +0.00¢ 1.08 +0.00° 0.77 £0.01° 0.44 0. 00"
BEMR* Glu 3.05 0. 004 2.71 £0.00° 1.98 +0.02" 1.34 +0.00"
Ham* Gly 0.74 £0.00" 0.71 £0.00° 0.55 £0.00" 0.45 £0.00°
& Ala 0.91 +0.00¢ 0.84 +0.00° 0.67 +0.00" 0.53 +0.00°
RE R Cys 0.23 £0.00" 0.21 +0.00° 0.15 +0.00" 0.10 +0.00°
SR Val 1.06 +0. 004 0.99 +0.00° 0.71 £0.01° 0.45 +0.00°
7% 541 Met 0.51 £0.00" 0.45 £0.00° 0.31 £0.00" 0.18 £0.00°
SR Tle 0.90 +0.00¢ 0.78 +0.00° 0.56 +0.02" 0.33 +0.00°
SLATR Leu 1.49 +0.00¢ 1.33 +£0.00° 0.96 +0.01" 0.60 +0.00"
WA R ¢ Tyr 1.06 +0.00° 0.96 £0.00° 0.61 £0.00" 0.35 +0.00"
AR * Phe 1.07 £0.00" 0.92 £0.00° 0.65 £0.00" 0.40 £0.00*
AR His 0.75 £0.01¢ 0.68 +0.00° 0.46 +0.00" 0.29 +0.00°
MR Lys 1.51 £0.01¢ 1.34 +£0.00° 0.95 +0.00" 0.62 +0.00°
KR Arg 1.53 +0.00¢ 1.39 +0.00° 1.02 +0.00" 0.63 +0.00"
JHZ R Pro 0.85 £0.00¢ 0.77 £0.00° 0.60 =0.00" 0.41 £0.00°
B ER TAA 20.27 £0.02¢ 18.04 £0.00° 13.06 £0.01" 8.49 +0.00*
WA AR EAA 7.61 £0.01¢ 6.75 +0.00° 4.83 +0.03" 3.02 £0.00°
AT IR NEAA 10.34 £0.01¢ 9.17 +0.00° 6.72 +0.04> 4.51 £0.00"
SRR DAA 9.02 +0.01¢ 8.04 =0.00° 5.85+0.03" 3.96 +0.00°
Wear”/ Wran 44.61 £0.02° 44.66 =0.01* 44.91 +0.19" 46.81 +0.01°
Wiaa”/ Wieaa 87.28 +0.01" 87.66 +0.02° 87.06 +0.11° 87.69 +0.00°

TE: Wian WT AIEIR B AL, Wiaa NEIERR B AL, Wypaa MR 2SR S, « NEERGIERR . [ —47 T BRI R PR D BB RS 22
FRFE(P<0.05),
Notes: Wy, is total essential amino acids, Wiy, is total amino acids, Wyga, is total nonessential amino acids, * is the amino acids relating to
taste. Data marked with different letters in a row mean significant difference (P <0.05).
®3 ORMRAKREZEIPIYFFIR L E RERAM TN
Tab.3 Evaluation of EAA in fertilized eggs and newly hatched shrimp of Cherax quadricarinatus mg/g

N, FAO VS ,
DL N X9 2 CIPE] @MZF%‘H Eﬂﬁe%ﬁ;ﬁi%ﬁ A 301 WA TR
X PEAFE . . ? v he
Essential EH Egg-nauplius Embryo with eye . Newly hatched
. FAO . . Prepare-hatching stage .
amino evaluation Egg stage pigments forming stage shrimp
acids mode protein AAS cs AAS s AAS s AAS s
" »50 331 0.57 + 0.43 + 0.54 = 0.41 + 0.51 + 0.39 + 0.42 + 0.32 +
¢ 0.00¢ 0.00¢ 0.00¢ 0.00¢**  0.01" 0.01***  0.00*** 0.00%**
. 240 s34 0.53 + 0.44 + 0.53 = 0.43 + 0.50 + 0.41 + 0.43 + 0.36 +
o 0.004** 0.00¢ 0.00°**  0.00° 0.00"** 0.00" 0.00° 0.00*
L 340 " 0.70 + 0.54 + 0.69 = 0.53 + 0.64 + 0.50 + 0.57 + 0.44 +
s 0.00¢ 0.00" 0.00° 0.00° 0.00" 0.00" 0.00* 0.00*
0.53 0.30 + 0.52 + 0.29 + 0.48 + 0.27 + 0.40 + 0.23 +
Met + Cys 220 386 000t 0,000 0.00°*  0.00°* 0.00"*  0.00"* 0.00°*  0.00°*
0.88 + 0.59 + 0.86 + 0.58 + 0.76 + 0.51 + 0.62 + 0.42 +
Phe + T 380 565
e+ 0.00¢ 0.00¢ 0.00° 0.00°¢ 0.00" 0.00" 0.00° 0.00°
0.67 + 0.57 + 0.65 + 0.56 + 0.63 + 0.54 + 0.55 + 0.47 +
Th 250 292
' 0.00¢ 0.00¢ 0.00¢ 0.00°¢ 0.00" 0.00" 0.00* 0.00?
0.54 0.41 + 0.55 + 0.42 0.52 0.40 + 0.46 + 0.35+
Val 310 410
4 0.00° 0.00°**  0.004 0.00¢ 0.01° 0.01° 0.00° 0.00*
WNELT RFek
it BRI 45.82 £0.03¢ 45.01 £0.00° 42.13 £0.28" 35.93 +0.04%

essential amino acid index

TE: o FORE—BRAIME IR ; « « FOREE IR IR . R —47 P HA R SR bRC M FR 22 5 .3 (P <0.05) .
Notes: * the first limited amino acid; #* * the second limited amino acid. Data marked with different letters in a row mean significant difference

(P<0.05).
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Tab.4 Fatty acids profiles in fertilized eggs and newly hatched shrimp of Cherax quadricarinatus

Fatty acid

SR 3 )

SR AL # )

Prepare-hatching stage

EILERER
Newly hatched shrimp

Embryo with
eye pigments

stage forming stage

TR C4:0 - - - 0.01

LR C6:0 0.02 0.0l 0.01 +£0.00 0.01 +0.01 0.01 £0.00
iR C8:0 0.03 +0.01° 0.02 +0.00* 0.02 +0.01° 0.05 +0.01"
24 C10:0 0.02 £0.01" 0.01 £0.01% 0.01 £0.00® 0.00 +0.00"
HARERR C12:0 0.06 +0.01° 0.06 +0.01* 0.05 £0.01* 0.09 +0.01"
+ = 4EHR C13:0 0.02 +0.01 0.01 +£0.00 0.01 +0.00 -

A G RERR C14:0 0.87 +0.01° 0.81 +0.01" 0.81 +0.01" 0.73 +0.01°
+H iz C15:0 0.48 £0.01* 0.50 £0.01% 0.50 £0.01* 0.52 +0.01"
RHEER C16:0 23.52 +0.01° 23.99 £0.01¢ 23.73 £0.01° 23.89 +0.01°
Bk C17:0 0.46 £0.01° 0.48 £0.01% 0.49 £0.01" 0.54 £0.01°
TEREER C18:0 4.24 +0.01° 4.13 +0.01° 4.14 £0.01° 4.60 +0.01°
AEERR €20:0 0.28 +0.04° 0.22 +0.01* 0.28 +0.01° 0.41 +0.01"
— kiR C21:0 0.12 +0.02° 0.14 £0.02* 0.13 £0.01° 0.21 +0.01"
LR C22:0 0.36 +0.00" 0.33 +0.01° 0.42 +0.01° 0.56 £0.011
—+ =kl C23:0 1.61 +0.01° 1.52 +0.01° 1.57 +0.02" 2.36 +0.01¢
ARz C24:0 0.08 +0.01° 0.09 +0.01% 0.10 £0.00" 0.16 £0.01°¢
Y SFA 32.11 £0.04° 32.27 £0.05" 32.22 £0.04" 34.09 +0.01°
A 525 IR C14: 1n-5 0.01 £0.01° 0.00 +0.00* 0.01 +£0.01° 0.03 +0.00"
k2 4EmBR C16:1n-7 4.59 +0.01¢ 4.49 +0.01° 4.05+0.01° 4.34 +0.01"
TR C17: 1n-7 0.43 +0.01% 0.45 +0.01" 0.41 +0.01° 0.50 £0.01°¢
imEs S C18:1n9 32.31+0.01° 31.83 £0.04" 31.75 £0.02° 31.55 +0.08*
T RRKEER €200 1n9 0.32 £0.01 0.31 £0.01 0.34 £0.01 0.35£0.07
F¥R C22: 1n9 0.04 +0.01 0.03 +0.00 0.03 +0.01 -

B 2R C24: 1n9 0.09 +0.01° 0.07 +0.01" 0.06 +0.01" 0.01 +0.00*
Y MUFA 37.76 £0.00¢ 37.17 £0.04¢ 36.62 £0.03" 36.77 £0.00"
T AR C18:3n-3 1.70 £0.01° 1.70 £0.02° 1.67 +0.01" 1.47 +0.01°
TR SR €20:3n3 0.09 +0.01" 0.07 +0.01* 0.12 +0.01° 0.15 +0.01¢
A RS C20:5n-3( EPA) 2.02 £0.02° 2.22 £0.01" 2.09 £0.01" 2.84 £0.01¢
T+ RSB C22:6n-3(DHA) 1.17 £0.02" 1.39£0.01° 1.43 £0.01° 1.12 £0.01°
Y w3PUFA 4.94 +0.04° 5.34 +0.02° 5.25+0.01" 5.56 +0.02¢
TimiEg C18:2n-6 23.96 +0.01" 24.13 £0.03°¢ 24.62 +0.00¢ 22.07 £0.02°
R B C20:2n6 1.15+0.07" 1.01 £0.01° 1.14 +0.01" 1.45+0.01°
TRk =B C20:3n-6 0.05 +0.01" 0.05 +0.01" 0.05 +0.01" 0.01 +0.00*
A6 TR C20: 4n-6 0.03 +0.01° 0.02 +0.00* 0.05 +0.01" 0.05 +0.00"
T SRR TR €22:2n-6 - - - 0.01

Y w6PUFA 25.20 £0.07" 25.23 £0.01° 25.89 +0.01° 23.59 £0.01%
3 PUFA 30.14 £0. 04" 30.57 £0.01° 31.14 0.0 29.15 £0.01°
EPA + DHA 3.18 £0.04° 3.61 0.01° 3.51 £0.00" 3.96 +0.02¢
T3 Y wb 19.58 +0.20° 21.15 +0.10° 20.28 +0.07" 23.55 +0.10¢

I =" FoRARE . BT AR T EARC IR R 253 B35 (P <0.05) o ATHIERZ IR N & KT 1 AAR AR .

“ ”

Notes: “ -
thickened are fatty acids with a content greater than 1.

TERYH IR K T S 5245 B P 9 B0 % o 47
JRRG A  B s 145 M E IR, Herh 2 3 b
Py AU, B RGO AN BT &8, X S8 ) 5005
O3 R RRG 5 W B A 7 9 ) R A RE R, L
FEO B de R R 3 1 o, FEROM IR 26, Bk kA
wYEE R AU AR R AR
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indicates not checked out. Data marked with different letters in a row mean significant difference ( P <0.05). The fatty acids in the
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KGO HTTC 1T SR 01k B B0 AT AR, G
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B FEACERE, T2 T AR Y R B4
21, UV G B T A BRI Y R R AT g
SEWRRG K 432 R R

JE 28 SRR A ) I ) FE B Ay, R R
HEREDI T . AWEST H, MRIHIR K IR AR IR G & & 3
FE Rl & W BRAR, BT IR AU T4
A Y, A E R BE Y B AR, X
GARCIA-GUERRERO %™ LUO 217 1 57 45
FI—30, BABU 450 75 08 XU 5 B R 1R % 75 1
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Analysis of change of nutrients from fertilized eggs to newly hatched shrimp
of Cherax quadricarinatus

SUN Lihui'?, LI Qian'?, ZHANG Haiqi'”*, JIANG Jianhu'*, CHEN Jianming'*, GAO Lingmei'”, GUO
Jianlin'*?

(1. Key Laboratory of Healthy Freshwater Aquaculiure, Ministry of Agriculture and Rural Affairs ,Zhejiang Institute of Freshwater
Fisheries ,Huzhou 313001, Zhejiang, China; 2. Key Laboratory of Fish Health and Nutrition of Zhejiang Province, Zhejiang
Institute of Freshwater Fisheries, Huzhou 313001, Zhejiang,China)

Abstract; In order to explore the changes of nutrients in the fertilized eggs of Australian freshwater lobster
during development, the fertilized eggs in the egg-nauplius stage, the embryo with eye pigment forming stage ,
the prepare-hatchling stage and newly hatched shrimp were systematically analyzed in this study. The results
showed that, moisture content in fertilized eggs increased significantly with the development of fertilized eggs
to newly hatched shrimp, crude protein and lipid content decreased significantly with the development
process, the ash content of newly hatched shrimp was the highest; Total amino acids, essential amino acids,
and flavoring amino acids content of fertilized eggs decreased significantly with the development process ;
Based on the nutritional evaluation by amino acids score ( AAS) and chemical score (CS), (Met + Cys) was
the first limiting amino acids of fertilized eggs and newly hatched shrimp; EAAI of fertilized eggs and newly
hatched shrimp decreased significantly with the development of fertilized eggs to newly hatched shrimp; 10
main fatty acids were detected in fertilized eggs and newly hatched shrimp of Australian freshwater lobster,
and the contents of PUFA and DHA in newly hatched shrimp were significantly lower than those in fertilized
eges, but the content of EPA + DHA was significantly higher than that of fertilized eggs . In conclusion, the
content of ash and EPA + DHA of newly hatched shrimp were significantly higher than those of fertilized eggs,
so the addition of calcium dihydrogen phosphate and EPA + DHA can be appropriately increased in the
preparation of open bait for Australian freshwater lobster larvae.

Key words: Cherax quadricarinatus ; fertilized egg; newly hatched shrimp; nutrients
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