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S T LRI SRR R UL M A K o A T I OB R L R R R B A
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*x1 EfAMER
Tab.1 Formulation of the basic diet %

JEEl Ingredient L kb Proportion

a4y Fish meal 40

74 Soybean meal

K E i Soybean oil

KA Rice bran

7% %k Wheat bran

EKH Com flour

HEZAEWIRE Vitamin premix

B A ZH WIRE Mineral premix

3 Salt

WiiR A4S Ca(H,PO,),

a-JEM a- starch

"‘\;’.‘»‘f‘l’ Total 100
T A ZAHURA N T st 4 V), 240 000 1U, V,:10.00
g, V5 0.05 g, Vi 0.60 g, Vi, 0.10 g, Vi 0.10 g, JULEE 44. 00
g, ZHRG 3.260 5 g, MR 2.80 g, MK 0.10 g3 HAZH
TR A BT v i RHE L FeSO, - 7H,0 76.00 g, CuSO, - 5H,0
1.20 g, ZnSO, - 7H,0 15.60 g, MnSO, - H,0 4.10 g, NaSeO; -
5H,00.09 g, KI 0.08 g, CaCO; 402.93 g,
Notes: Vitamin premix provide the following per kg of diets: V

240 000 IU, Vi 10.00 g, Vg 0.05 g, Vi 0.60 g, Vi, 0.10 g,
Vi 0.10 g, inositol 44.00 g, calcium pantothenate 3.260 5 g, niacin

(95
o]

W N = = = AR RN

acid 2.80 g, biotin 0. 10 g; Mineral premix provided following per kg
of diets; FeSO, - 7H,0 76.00 g, CuSO, - 5H,0 1.20 g, ZnSO, -
7H,0 15.60 g, MnSO, - H,0 4.10 g, NaSeO; -+ 5H,00.09 g, KI
0.08 g, CaCO; 402.93 g.

F2 EAKVIRIRAAEMEFRAEAX (THUR)
Tab.2 Nutrient level of pupa peptide,

maggot and fish meal ( dry basis) %

151 kg BER e s

Group Moisture . Crude lipid  Ash
protein

ik Pupa peptide 8.17 54.37 18.30 5.66
EH Maggot diet 2.41 53.01 21.33 13.27
14 Fish meal 7.80 68.82 8.38 16. 06

1.2 W S5HRFEE

FRIH SR AE WL AR G N T = 1T B oAb
KPR T B A AL Y SR A S M AT LI
PARHEER A ZGEEE EHEMFE AT
WAL A e o PR (A RO RS AT L IR
JiEE[ (1.43 £0.15) g ] AT A0 B 4h 8 900
FOBEHLTBCE] 9 AN K Pt b, &Rt 100 2SR5
JiHA 2 45 d, AR 8:00 F1 16:00 #2023, K
Bk, BREOKE L 173, SeR b, KR 28 ~
31 °C, 0 20 ~25, 7 EAFEKTF 5.0 mg/L,
1.3 #mi&ESHHh

FrFE S Y A5 R G, A SR T B IR SE i PR
i, B A BGE # 20 H AP 10 AT HE
P I RE , 5340 10 U T T A0 B A4 00 52 o

JEE A (SR) 3 HE R (WOR) FI4E & A4 K &
(SGR)HH A

S, =100 x N/N, (1)
Wy =100 x (W, = W,) /W, (2)
Sep =100 x (InW, —1nW, )/t (3)

ﬁEPZSR ﬁ)ﬂi(ﬁﬁ,% ;WcRﬁiig,% ;Scﬁj‘ﬂ%:‘
SEERER, %o/ ds N, N, 53 50 0 75 8] b A&
AR, s W, AW, 23530 o 75 BRI AR
IR g5t IR, do

TR B RA B3 I 7E < 7K 73R A I T
R, B0 105 °C Ot 218 5 AR 1 e SR B
FRE R 5 IR I 0 >R FH 2% ERAh £ 3% 5 K 73
SE RS 3R 550 CRAL

®3 ERKGREFMEMEERAR (THR)

Tab.3 Amino acid composition of pupa peptide,

maggot and fish meal (dry basis) %

A MR e

Ttem peptide Maggot diet Fish meal
KA Asp 5.51 4.56 5.71
RS BR Thr 2.16 1.91 2.53
2[R Ser 2.39 1.75 2.15
A5 Glu 6.87 6.12 8.29
HE R Gly 2.59 2.05 4.32
WA Ala 2.45 2.74 4.19
JBE 2R Cys 0.30 0.25 0.45
HE R Val 3.06 2.40 3.16
F R Met 1.01 1.12 1.80
S 51 Tle 2.39 2.00 2.66
ZL9R Leu 3.64 2.87 4.63
Ji% 2R Tyr 1.53 2.82 1.94
HP A Phe 2.19 2.81 2.57
AR Lys 2.80 3.56 4.79
%R His 1.45 1.28 1.60
AR Arg 2.88 2.50 3.81
&R Pro 2.27 1.07 1.37
H3t Total 45.49 41.81 55.97

x4 ZIWAMEFRANR (TUR)
Tab.4 Nutrient level of the diets ( dry matter)

%
a3 Agr o MEF e s
Group Moisture . Crude lipid Ash
protein
A
Al 2.83 0277 1IL73 1371
Basic diet
LN R
Pupa peptide  4.05 4402 11.65 13.03
diet
Ftaal
ML Y 5.21 42.85 1230 13.55

Maggot diet
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T AT PRI 2 « O R 1 75 0 2 ) RE B,
TEVKE: FBTRE IS R R 2 S 3 de b de B AR T
1:9 1y Ll A T & i A FRER K A7 513K, 9 F
4 °CF L3 000 r/min B.0> 10 min, B I5 R AE R
RO . 25 B8 S PR R ) Folin-Fp 150 22 5 i
J15 T DR A9 T A R T VR R B o A AR SR I R
TR TR TR S E
1.4 HEZITHH

K HH SPSS 16. 0 %) Fir A5 454 i 47 . R 38
772 0 #r ( One-way ANOVA) , 24 i K P <

0. OSHF AT Duncan [X 2 5 H B, K04 45 R %
3 B FIME + b2 (X £SD) FoR.

2 4k

2.1 BNRBEHEEKER

FE 5 AT, I BROREZ 7 R IR T R R
B G ER R A ORISR Y
BB (P <0.05) ,3 HZ KT H LR AR H
(P>0.05),

RS ZHRARMMNEERYEEKBROE

Tab.5 Effects of experimental diets on growth performance of juvenile Scylla paramamosain

Hivll LS BIFEr HIFEIE R B KFEw KFETE HER R A KRR ALES
Group IBM/g ISH/em ISW/cem FBM/g FSH/em FSW/cm WGR/ % SGR/ (% /d) SR/ %
SER R . . . . .
Basic diet 1.43+£0.10 1.30+0.00 2.03+0.06 5.80+0.30% 2.37+£0.12 3.20+0.10* 305.59 £20.98* 3.11 £0.12% 76.67 +1.53
Ui DR b b b b b
. . 1.28£0.19 1.20+0.00 1.87 £0.12 6.98 £0.42> 2.35+0.06 3.45+0.06" 444.18 £32.73" 3.76 £0.14> 83.00 =3.00
Pupa peptide diet
LGLEE ol | ) . al
Maggot diet 1.57+£0.22 1.40+0.00 2.03+0.12 6.57 +0.67% 2.37 £0.06 3.43 +0.06" 318.26 +42.41% 3.17 +0.22% 81.00 +2.002>
& S

T [l — AR _E AR PR R 22 5 B35 (P <0.05) .

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

2.2 BRBEHEERS

HIZR 6 RIRN, SEAlbh 2 4807 M 4 i K 7%
o S T OB ZH R B (P < 0..05) #
R A U A T AR 2 e MEURL A (P <

0.05) , 7T BE LD ORUIR V5 35 10 - FEADRHZE > g
SHAHH > WCRHE (P <0.05) , 25 UK 73 & G
wEPEZESF(P>0.05),

R6 IREMMBAFTEHEGR SN CERE)

Tab.6 Effects of experimental diets on body composition of juvenile Scylla paramamosain ( wet mass) %

413 Gronp K M HLI Wy
Moisture Crude protein Crude lipid Ash
JEmbTAEL Basic diet 67.67 £0. 00* 12.75 £0.37" 0.82 £0.00° 13.32 £0.76
i K474} Pupa peptide diet 73.08 +0.94" 9.23 £0.08" 0.23 £0.01* 12.21 £0.59
EMH TR} Maggot diet 74.14 £1.24° 9.04 £0.28" 0.40 +0.02" 11.71 £0.65

T W] —F AR ) AR 7 B RR 225 3% (P <0.05) .

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

2.3 BRFEHEELEEE

F 7 AT, 8077 8 ) B A P A O A K
> BBERL > JEREE (P <0.05) , 3 OB LT
THE 2 IR 07 T O TR R TR RIDRL AL (P <
0.05) ,(H-5HgHURHH 22 52 A .35 (P >0.05) , 41l
TR BB E Ry BTG PR R L S A S PR
CIlbF SR
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T e A R 5 A 1 0, TR I A 2 i
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SORR IR A VRIS, WA £ K i AR ) 2 i 22
IKREW R DPPH A B 25 1 B i SR A1 A i
HE PR R ST U MR oh 4y B Y Moricin,
Lebocin | Lepidoperan , CMIV 4% #7 & ik, itk 7]
DL, i 2 — TP BA G S i ¥ 0 1) o o A
S B T A N i -l < BT I S RN <
( Scophthalmus maxmus L.) " 8 ( Cyprinus
carpio) " @8 ( Cyprinus carpio var. Jian) ')
It j7 th1 ( Trichogaster pectoralis) "' #l ( Carassius
M H g

=

ablbus) ' YRk ( Misgurnus anguillicaudatus ) '
MF & FA R PR, B B
KK IR 8 A Es i T % AE 4 ( Oreochromis
mossambicus ) 1 FL 4N & X KF ( Litopenaeus
vannamer) fal LR, W] g AR R 2P 48R0 FLAN IS
WA, AR BTG e ZR R ARt T
WD PR R WR 058 5¢ FA 0, DA e i LA
Koo MR ™ g i, i A A e, Al
{RUETT S ( Eriocheir sinensis ) AW 58, ASHF9E 45
SRR R AR I AT i A L 4
B K (P <0.05), 5 Be ST BF e 45 51— 5%,
Br 7 S uiA B B e A KA TR G, T RE
ST LU R i € S

auratus ( M onopterus

15]

auratus )

R7T ZHRARMMNEEYEHUBEETENZIE
Tab.7 Effects of experimental diets on digestive

enzyme activity of juvenile Scylla paramamosain

H A I s FEA
2 5] Activity of Activity of Activity of
Group protease/ protease/ protease/
(U/mg prot)  (U/gprot)  (U/mg prot)

JiQEHj’fﬂ;{th 20.13 £3.55" 74.69 =19.80" 5.02 +0.00*"
Basic diet
sk
Pupa peptide ~ 83.02 +4.03°233.54 +31.96" 5.63 +0.00°
diet
SRAL R 39.47 £5.09" 199.21 +1.54" 5.16 +0.00"
Maggot diet

/=3 R R AR R R R 22 R 3 (P <0.05)
Notes; Data marked with different letters in a column mean significant
difference (P <0.05).

MR R K R P 40y SR, R SR ALy i,
HEAR W YFOCR MR R U TR RPURTE
PEMIIR, R, BE )2 T & S AT AT
JEJUARAE 7K 77 57 58 v i 254X e 4y s 4
TERR R IR IR K S W) T T8 22, i s T
BTN 7% I AT AR S LA E A R AR R g

PP 15% OB, FLEN SRS MR A AR 36 5 2
BERRE AR R AR T 4R R rh A
%% ( Trionyx sinensis ) 22 & v R Bk ( Misgurnus
anguillicaudatus ) Blgg KEiEE . L FRSE
B IE Ry REAE E /K P S i AR K BB A 1S
R BB TS G5 5% , R TR 45 24 5 ) A i L G
AIPE—E R EE 3 JLA X SR HUe RE T, {H X
R RIRRCR B R, A 25 B g ds
EE R A 2 A R} e fO 15 ] R 56 1 X 56 d
Je AR B S IR 2 TG R 2 S, R A
WFSE 245 R 7R e 0 T R 3 4R s =R
o E/oxE AR
( Fenneropenaeus chinensis) M\ Ti Fh 2] % & F1 i R
GG AH T HAE KSR B 2, £ BRI, i
BE X MRS IR AR AR L T8 2 W R 2 3k
PR e L B S T S RS AR SR
B R b7 IEEEEROE VWG 34l SRS A I RN
BE(P>0.05), 55 g 4 pF 50 45 R 5 —
B, IXATRE IS B T A 2 R AN AN AR 0 IR U7
MR, D EEINB R A ST K
TR, {HES B 20 ER o ok A AR
3.2 LIRBIXT AN T E L E AN S a0
IS E TR 2 RN E IR U B
L RN FRBE K BR85S SN R A AR S ) AT AR
O, A7 O A S 0 JOR R P A R X K Bl 1A
IR RIS 42 - ik AR S R B, B A
UK T e i E R S B LR
255, AL IE D5 & B Tt e, 4 O o &
R # 45 NANDEESHA %62 iE 52, bifi 45 %+
AR T iRy, 8 4 e R R P 0K 43 ek 2
Tl e, T HLAR W 0 K 23 5 i ) 32 T R I 7 4L
SR B W R A KO R L HE
it ( Cyprinus carpio var. Specularis ) 4>
SIEN =N/ | N = 3 o L Ao
RANGACHARYULU %" Bt B 2 18 iy
HARIRT T 45 5% s i 2501 R ge 6 0, ZR i g1 1
xR Ay A O 1 HLIK 23 KoK 73 T
BF B 10% BAH 2R B & & T
X RRAL MFRRASE ) % B, A 0 K 1 AR R
ISP T, REE 4y fh A K o3 K 43 3 o
FT0E, TOHLE L AVHLAR D5 & & 2 5 Ak, At
FEH, W PRI BE it i AT S R K )
FHE(P <0.05) , FRARTT BERL 8 3 FORLIS I & i

( Portunus  trituberculatus )
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(P <0.05) , HX5 7588 JK 43 12 TG . & 50 (P >
0.05) , A5 H S Mgk as ™ B s — 5k, ol R4
RSN B OB S )k b S R AR U7 R 1
A HEAEAR, T e 5 8 52 ) B B 4 ) o A i
R B o A i e A O 1 R A AR X K Bl
WA FSL o35 2% AN AR ) , 368 F803ok b 22 S 1) JL PR RT
REIE /K™ SRR S KRS LA S ARl 35 3R B8 A AN )

E A W 5 2% B D s o o A 8 ] M 7
B LU 4 1 X IR 5 0 ( Pelteobagrus
Sulvidraco) **" 5588 ( Cyprinus carpio L. )" F1 %
et (Tilapia) ' S FLAL A UL P B 5% B
OIAT —RE S AELERDRL p S 0 E B % 7K A= S
BT WIS G 5 /0 TEAWESE il s
T 10% hig F by T 2 5 g 7 K 7 5 & (P <
0.05) , FEARAL A B AOHLAR 7 & it (P <0.05) , %)
JSY 5 TG B F R (P >0.05) 5 31 i P45
5 i 2 2 A 5 A A ) R L 5 X
5T W] 100% A LH AT I 35 42 w5 LN T X6 AR UL
K5 o AEW LA B RS D5 F0 K 23 5
W% ¥ W5 OGUNJL %0 3§ Jg % % 4 fu
( Oreochromis niloticus ) FWFFT 45 R g7 , F Mg MH )
BRADE & B EafENn S ES
S HUORY2H TG 35 2 S, A (ARG I 5 Sk e LRy
B ATKF B3 Sk =2 T, K o MUK O
T F AR FASAKIN 4611 ) 4 o AR [ oF: U8 i
¥y e R ACAE I &G ( Clarias gariepinus ) T B} i £
3 e B, AR U B £ 14K 53 ORLER F1 MRS D 0K
Sr T RIC B AR W R I A R B, 2 K
WA A KO A8 3 20% R, FLAN T X R 4 oL
JIG 7 5 e S S AR ARG, 2 B R My 25 R AR PL AN 75
XF BRI WA 3 AT RE 2 DRk Hh e AN 0 i
TR & TR B Z BT 2R, X — 58 S AR SR A5
R — A R Rh 27K 77 Bl W) 4k £ g e )
JE LA LS SR S A AR A B 1 5 2k
A5, WATRE S R B S PR I R A K, ASK
Krrbr, AR p e S B0 BHLE S LI U S R
FREARAIHLRAT T HE— 25T
3.3 ZHREABXBINEELYEHUEFEN
=]

TH A M 2 B ke g W v 552 1) BL T 16 RE
TR E SRR, Hom R 1 sh Wy x fp Rk 8 37
P IH AL RE 1 09 RN e T A T 1 1 22 Ak mT LA
S W WL 26 AS [ 785 3 bR 0 4 A B R
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VT, A7 5 A I by Xof 7K 7 Sl 4 T 1A Tl 43 P ) 532 T
B A LR U RO I e
IR, B 4 AR P A B S0% B AR R, X
HRZH 2y #6119 JHF TR | 75 R0 i 20 109 2, 1 S P X I
TR 5 S 2 B 4 SR W R A e X o
AR LI INE | N Y 2R TR I A
U A2 TG 3 P S MRS L A £ R
USRI R OR 22 BF I, e BBE A 2 UK P i 4
e, RS2 B iy 3 VE oy e M A 1 T T M X R
AR A S0 MR, 2 IROCHR (S ], LA
R REAS HEAT S U G, S5 SRR B, DR i
T 10% A ks vl s 25 4% i 7 08 25 1 0 0 g A
TERBEHETE(P <0.05) , X 5 LA EWFFEE A,
JE DRI AT i S A W S o N A o Y 25 .
A7 7 SR FE AT 0 R K P S
BB AR 7 A S, 33Xt 2 R M i 3 il T R B T A
WSR2

IR S g 0 A9 25 208 Xk K 7 3 i Ak
BB VR 1) 52 e & A B2 WE 5T, TE X FLAN i X
WO e SRR v B v MR A
IRV ZBEARK ™ Sl 00 T Fe IR 71 e il 15 118 5 588 . FH
SR DU BILAT A 2R R UL BT R 2
(AR5 ( Carassius auratus var. pengsenensis )
Ji7 30 1 T R oy T LA 07 G R 5 8 T v
FIMESE R BE 2% W R R 5 £ A8 R 2K S A e v
R W2 (Apostichopus japonicus ) 2 F T i
U AT Mo TG 42 R AR B g 4 R R W R
HESIN 4. 2% ~ 5. 0% BB by I 0] I8 25 4 v 7
o B A5 T D I TR R O A A 1 ARSI
TDRE S I 10% B A AT AT 25 5 vy 7 B AR I
TGS U t FE SE A IRG  (P < 0.05) , 55X AR 461
FEAIR— B, X A e P Oy e H AR R A R
A SR, AT T LR AT I AE A B TR
[EREEEa =3 c o

L5 b ARSI ST A DR TS A 10%
R A T R e B R R AR KR K
AR LA LA AC B P (P < 0. 05) , BERHRDRL h s
I 10% SEAHAy , 77 B 0E 1A R AR R I
AFEGH HEXRAZER AR (P >0.05),
T AETHACBES R B 0 e H e mT L 7 A R
HP S I PR TR SR D) S T A T, AN R T
B IR TR BT AR A Hok VR
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Effect of diets supplemented with pupa peptide or maggot powder on growth
performance, body composition, and digestive enzyme activities in green
mud crab (Scylla paramamosain) juveniles

SUN Lihui'?, ZHANG Haiqgi'*, HUANG Aixia'*, LI Qian"*, JIANG Rongxiang’, LIN Feng'~’

(1. Key Laboratory of Healthy Freshwater Aquaculture, 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; 3. Luyang Special Aquaculiture Cooperation of Sanmen
County, Taizhou 317100, Zhejiang, China)

Abstract; In order to investigate the effect of pupa peptide powder and maggot powder on the growth
performance, body composition and digestive enzyme activities of juvenile mud crab ( Scylla pseudoaculea) ,
the basic diet was supplemented with 10% pupa peptide powder and maggot powder to feed the juvenile mud
crab for 45 days. The results showed that; Weight gain and specific growth rate of the juvenile mud crab in
pupa peptide diet group were significantly higher than those in basic diet group and maggot diet group,
whereas survival rate of the juvenile mud crab in pupa peptide diet group was significantly higher than those in
basic diet group; Water content of the juvenile mud crab in basic diet group was significantly lower than that
in pupa peptide diet group and maggot diet group, whereas crude protein content of the juvenile mud crab
showed the opposite result, crude lipid content of the juvenile mud crab was basic diet group > maggot diet
group > pupa peptide diet group, protease and amylase activity of the juvenile mud crab was basic diet group <
maggot diet group < pupa peptide diet group, and lipase activity of the juvenile mud crab in pupa peptide diet
group and maggot diet group was significantly higher than that in basic diet. It is feasible and safe to add pupa
peptide powder or maggot powder to the diet of juvenile mud crab.

Key words: Scylla pseudoaculea; pupa peptide powder; maggot powder; growth performance; body

composition ; digestive enzyme
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