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Table 1 Composition and nutrient levels of experimental diets (DM basis) %
1 H ¥} Diets
Items GO G20 G40 G60 G380 G100
JE} Ingredients
15 Fish meal 36.00 28.80 21.60 14. 40 7.20
I IH A Maggot meal 8.94 17.88 26. 82 35.76 44.70
H] Soybean meal 25.00 25.00 25.00 25.00 25.00 25.00
EKRFEBEF Corn gluten meal 5.00 5.00 5.00 5.00 5.00 5.00
fayl Fish oil 0.50 0.50 0.50 0.50 0.50 0.50
il Soybean oil 3.40 2.70 2.00 1.30 0.60
K Strong flour 24.12 24. 04 23.20 22.36 21.24 19.90
— /KGR — A%, Ca(H,PO,), - H,0 0.60 1.00 1.30 1.50 1.80 2.00
L — YidR i B2 W fR g L-ascorbate-2-phosphate (35% ) 0.10 0.10 0.10 0.10 0.10 0.10
HI - /K= %547 Adhesive HJ for aquatic animal 1.00 1.00 1.00 1.00 1.00 1.00
il 35 Betaine (98% ) 0.50 0.50 0.50 0.50 0.50 0.50
YA Z R AL Vitamin premix’ 0.30 0.30 0.30 0.30 0.30 0.30
W) 5 W Mineral premix® 0.50 0.50 0.50 0.50 0.50 0.50
4L JHAE Choline chloride 0.50 0.50 0.50 0.50 0.50 0.50
o LT 4 Cellulose 2.48 1.12 0.62 0.22
411 Total 100. 00 100. 00 100. 00 100.00  100.00 100. 00
# K- Nutrient levels®”
7K 43 Moisture 9.26 9.18 9.29 9.29 9.27 9.18
& i Crude protein 39.48 39.47 39.41 39.45 39.30 38.97
AR Crude lipid 7.02 6.99 6.96 6.79 7.22 6.99
K4y Ash 7.90 7.67 8.02 7.66 7.70 7.67
4% Calcium 1.53 1.42 1.46 1.11 1.15 1.10
M Total phosphorus 0.98 0.99 0.97 0.98 0.96 0.89
JELHE Gross energy/ (MJ/kg) 16. 82 16. 84 16.95 16.91 16.99 17.00

D 4 F v 2k A Z IR RS 4 One kilogram of vitamin premix contained the following: VA 3 200 000 TU, VD 1 600 000 IU,
VE 16 g,VK 3 g,VB,4 g,VB,8 g,VB,4.8 g,VB,, 0.016 g, }JiikX nicotinic acid 28 g,JZ g5 calcium pantothenate 16 g, IJig
folic acid 1.28 g, =4 biotin 0. 064 g, JILfiE inositol 40 g,

DG T Y R R B 4 One kilogram of mineral premix contained the following:Ca 230 g,K 36 g,Mg9 g,Fe 10 g,Zn
8g,Mn1.9g,Co0.25¢g,10.032 g,Se 0.05 g,

D EFR KRS {E . Nutrient levels were measured values.

1l 3% 45 %5 B ( glucose, GLU) | & & H ( total (ZRMRTE + U E - WA ) /WA IR T

protein, TP) | JR 2 % (urea nitrogen, UN) | fiH [& [i% 5 7B A2 K R (specific growth rate, SGR, % /d) =
(cholesterol, CHOL ) | fi% % J¥ Jlig £ 1 fIH [ /% ( low 100 x (In ZoRAKHE — In PG IR E ) /1 57 KA
density lipoprotein cholesterol, LDL-C) | & % J& g B & 1g (feed intake ,FI, g/ ) =/ G/
45 [ BH [& B (high density lipoprotein cholesterol , [ (MR + B KEE)/2];
HDL-C) FI'H i = g ( triglyceride, TG ) & & & & Tl kL Z %4 (feed coefficient, FC) = $ 4] t &/
¥ %4 I3 ( glutamic-pyruvic transaminase, ALT ) I 4% (ORI + SE TR - WA AT ;
B4 54 B ( glutamic-oxalacetic transaminase , AST ) T H JF R 3R ( protein efficiency ratio, PER, % ) =
VR H 74 B S AR B G T E 100 x (AARNRE + LT IR E - W iRk ) /
1.5 #ERitE PN E i

14 H % ( weight gain rate, WGR, % ) =100 x H H IUUR A (protein deposition rate, PDR, % ) =
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100 x [ (AARIKE + FLT-RH ) x ARk 100 x (R /K
A& - VIR ARE x WG AR E s/ JIEAA L ( viscerosomtic index, VSI, % ) =
EAE BT 100 x A JIEE 5/ K
1775 R (survival rate,SR,% ) =100 x &K B/ JF 14 . ( hepatosomatic index , HSI, % ) =
U6 AL 100 x JiFJEEE/ R 5
JIE3i#% 2 ( condition factor, CF,g/cm”) =
F2 ABRAMSERAR( TYREM)
Table 2 Amino acid composition of experimental diets ( DM basis) %
i g a4} Diets
Items GO G20 G40 G60 G80 G100
WA AR EAA
AR His 1.02 1.36 1.39 1.42 1.71 1.51
AR Arg 3.02 2.91 2.61 2.56 2.54 2.16
I iR Thr 1.62 1.70 1.66 1.58 1.67 1.61
HiE R Val 1.84 1.89 1.86 1.90 1.91 1.78
HH R Met 0.91 0.87 0.77 0.81 0. 84 0.74
FEER le 1.53 1.56 1.51 1.54 1.50 1.39
Z R Leu 3.11 3.26 3.04 3.03 2.98 2.55
HNE M Phe 1.93 1.94 2.01 2.11 2.22 1.95
i R Lys 2.82 2.25 2.08 2.16 2.02 1.42
LT H SR NEAA
FAE W Asp 2.92 3.07 2. 64 2.49 2.73 2.76
AHE R Glu 5.35 6.94 5.73 6.55 6.35 6.53
22 Z R Ser 1.63 1.74 1.64 1.64 1.86 1.99
HZ R Gly 2.01 2.07 1.82 1.87 1.58 1.56
LA R Cys 0.11 0.07 0.02 0.05 0.10 0.07
y
WA Ala 2.23 2.28 1.96 1.88 2.01 1.96
il # B2 Pro 2.01 2.11 2.12 2.24 1.95 1.94
% % 1% Tyr 1.61 1.58 1.73 2.04 2.16 1.83
BT A LR TEAA 17.79 17.75 16.93 17.10 17.37 15.11
MR TAA 35.67 37.59 34.59 35.85 36.12 33.74

1.6 HEHITE5HH

I P = e (n=4) R, R
FH SPSS 16. 0 BAFHEAT G 40 Hr o T 56 % B4l 2k
1707 2255 PR R 35, 25 W 2 5 22 57 PR U B R &R
2253 #1 (one-way ANOVA) J3tr ¥ 48 , 22 55 W &
T3 Tukey £ 5 5y % 47 2 8 LB 5 A 2 7
25551 W >Rk B Dunnett’ s T3 £ 55 125 #F 17 2 & 0
B, P<0.05 FREREFE,

2 ZREHH
2.1 WBEMBREHNETEHEE KRR
)

M3 AT LA B A A R L 1] X o

Fifa gt SR LW E W (P >0.05) , % 4 {5 fa
[ SR £ 98% L) I, R G20 415k Ho At AR 41
BRI 1 4 K (K T WGR 1 SGR % X} & 41 ( GO
4) BFERFEAL(P <0.05) , G80 4115w i) FI fx
5L E T G0.G20 f G100 41 (P <0.05) , 1
A GX AL 2Z R A B E (P >0.05),
IR Y FC [ e Ry 25 1 0 Lo 491 1Y) 3 i i
BN, B G20 21 41 i) At B A 41 34 S e TR
HEZH (P <0.05) , PER F1 PDR [ifiig i #5518 #2083
Ll 5] 14385 Jon i 328 3 R AT, 5 6T BRUZELAH L, G20 4 22
FARE(P>0.05) , HA QA 2 5 4583 8 2%
KIFE(P<0.05)
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Table 3  Effects of fish meal replacement by maggot meal on growth performance of

juvenile yellow catfish ( Pelteobagrus fulvidraco)

I H 245 Groups

Items GO G20 G40 G60 G80 G100

WA IBW/g 2,01 +£0.01 2.03 +£0.02 2.02 £0.02 2.02 £0.01 2.03 £0.02 2.03 +£0.01
ZKRIKE FBW/g 20.85+1.47"  18.50+1.80™ 16.62 +1.34™ 16.59 £1.42™ 14.65 +0.93%  12.40 +0.69°
WA 2 WGR/%  938.40 £67.90% 811.76 £98.29 720. 65 +66. 25> 726. 80 +77. 88" 620. 88 +47. 93 510. 54 +34. 26°

A Ey
T/_\F—EEJLQK a . ab be . be . od . d
SGR/ (% /d) 3.90 £0.11 3.68 £0.17 3.51 £0.13 3.51 +0. 14 3.30 £0.12 3.02 £0.09
EERF/(gE) 17.73+1.51°  16.93£1.03° 19.73 £1.23™ 18.91 £1.35" 21.49+1.29° 18.28 £1.49°
Tkl Z % FC 0.95 +0.13* 1.04 £0.10®  1.36 £0.05° 1.32+£0.12*  1.72+0.16° 1.78 +0.20¢
?EEE;”&%: 271.18 £37.91* 246.96 +25.19% 187.84 +6.02° 198.24 +22.31™ 149.83 +14. 97 145.83 +15. 56"
0
I FH 2
ii%Mi\ 144.05 +£24.33™ 147. 76 £13.85" 103.89 +7.28% 115.40 £9.81" 83.93 +7.42°  84.83 +8.98°
(o}

FEI5E#% SR/%  100.00+0.00  99.38+1.25  99.38+1.25  98.75+2.50  99.38+1.25  99.38 +1.25
AT 8 AR AN RN PR R 225+ B3 (P <0.05) o T

In the same row, values with different small letter superscripts mean significant difference ( P <0.05). The same as below.

2.2 mIEMEBKRENMEFEYEREERNY AT, LA CF ZH R, HST Al VSI & #i
) This AR IBE B #KF (P >0.05)
FE 4 R LAFE Y, il A e a2 Ak L 1)

x4 REMBRKEMNTEF G L EREERHINE
Table 4 Effects of fish meal replacement by maggot meal on physique indexes of

juvenile yellow catfish ( Pelteobagrus fulvidraco)

HH 24 5| Groups

Items GO G20 G40 G60 G80 G100
ARk CE/(g/cm®)  1.93£0.10  1.88+0.06  1.86 £0.04 1.83 £0.09 1.82+0.10  1.81%0.07
& 1t HSI/ % 1.49 £0.02 1.53 £0.13 1.58 £0.12 1.59 £0. 14 1.68 £0.13 1.77 £0.31
WA VSI/ % 9.95+1.61 10.63 £1.17 11.04 £1.12 11.40 £1.49 11.86 £0.79 11.96 £1.69

2.3 BEMEBERKEBNETESEFTARD G80 4 it & = FXIHRAL (P <0.05) , H LA 5
A XTHRHA 22 A (P >0.05) , B s # &0

M5 0] DL W WK B AR ARy E B X 4 AR ER G 2K UN 5 5 A & ALT T AST {6 4
fiK oy ME B IR K SRS = RPAEREZW (P >0.05), I3K TP & g
AR (P>0.05), H, S K0S REEeg SRR 8 0 /Y TH s i R, Hod G80 Fa
RS ERAC A8 ) B T T TR L RIS B S G100 4 W E K T R M4 (P <0.05), Il 3

ik it i A R A AR L8] A T T T A AT CHOL TG Al LDL-C & 5t bifi i iH 495 251 C 708 He 3]
2.4 WMIEMEBEREMNEFEYEL R EK A T T AR, e G20 ~ G100 4 CHOL G20 ~
FEFREY R G80 4| TG ,G60 4 LDL-C 5 5554} a4 I 2 P& AIK

MFE6 nlLUAE H, 1K GLU & b i H 45 & (P<0.05), 5% F4H0 H, G40 ~ G100 4 Ifil 3%
AW B0 T & T & BRAR, Hd Goo fl - HDL-C & i JF i (P <0.05)
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Table 5 Effects of fish meal replacement by maggot meal on body composition of
juvenile yellow catfish ( Pelteobagrus fulvidraco) (DM basis) %
| 2 5] Groups
Items GO G20 G40 G60 G80 G100
7K 4> Moisture 72.25+£0.71 72.67x1.17 72.85%1.27 73.28 £0.43 73.38+£1.29  74.42 +0.58

58.62 +0.40  56.16 +2.80 58.05 x1.44 56.07 £1.85 57.88 +£2.53
25.60+1.43  25.14 2.6l 24.76 £0.66 24.40x1.12 23.71 +£1.92
12.71 £0.51 12.25 +0.90 12.49 +£0.41 12.76 £0.13  12.75+0.13
3.44 +£0.41 3.47+0.09 3.49+0.17 3.56 £0.40 3.41 £0.21
1.95+0.48 1.86 £0.18 1.94 +£0.12 1.93 £0.26 1.96 0. 14

& i Crude protein 55.37 £2.45
g5 Crude lipid 27.87 £3.44
K43 Ash 12.60 £0. 56
5 Calcium 3.59 +0.42
JL Total phosphorus  1.99 £0.23

®6 WEMBREMMEFGY S MR ENIBRNZIE
Table 6  Effects of fish meal replacement by maggot meal on plasma biochemical indexes of

juvenile yellow catfish ( Pelteobagrus fulvidraco)

s 215 Groups
Items GO G20 G40 G60 G80 G100
kg . . ab b b .
GLU/ (mmol/L) 6.63+0.86* 6.81+0.26 7.47 £0.29 8.81 +0.36 8.60 +0.37 6.82 +0.41
MEE TP/(g/L) 30.60 £1.35* 30.15+1.46™ 28.95+1.32" 27.70+1.87" 27.53+0.78° 27.27+0.15"
0.97+0.58  0.75+0.26 0.68 +0.25 0.75+0.17 0.75+0.13 0.83+0.17

UN/( mmol/L) * * * * * *
AL =Y

20.25 4. 17.00 2. 16.50 +2. 18.33 +2. 21.00 6. 23.00 £2.
ALT/(U/mL) 0.25+4.03 17.00 +2.65 6.50 £2.08 8.33+2.08 00 +6.56 3.00 £2.65
A B Sl

360.33 £27.65 317.00 £65.00 307.33 +28.57 374.33 £6.11  340.67 £47.25 354.00 =54.00
AST/(U/mL)
AR T 3.83+£0.09*° 3.55+0.05° 3.04+0.07° 2.77 £0.15° 2.89 £0.05“  3.06 £0.03°
CHOL/( mmol/L) .83 +0. .55 0. .04 £0. .77 £0. .89 +0. .06 +0.
Hrih = 4.79 £0.49*  3.29+0.40™ 2.93 £0.55° 2.75+0.19° 2.53+0.37°  4.31 £0.79"
TG/ (mmol/L)
1% B Bg A I . ® " b ab b
LDL-C/( mmol/L) 0.22+0.04*  0.20+0.05 0.17 £0.04 0.12 +0.04 0.19 +0.02 0.15 +0.04
Er,ntr = H =)
S 2 8 0.88+0.05° 1.02+0.11" 1.10+0.06™ 1.17 £0.05™  1.26 £0.04° 1.21 £0.13°

HDL-C/( mmol/L)

LR T 5E 4 AR R B B A A Rk i Ak

3 4 H P22 S 1 J PR AT B AR R I AR R A 1
3.1 RIMBEREMMEF AP EERKMAERN  TRIM RO EDREOR AR A A 5. B4R L
A A0 TR AR R R R R,

e R L LR TR I AR Il N
AT 20% K, B i %)) 4 1) WGR PER F1 PDR 4§
FE bR 55 B AH BTG S 35 25 5, (o e Ly R A
LU 3] 1) 2k 22 T v, b R 45 TUHR B B R AR, X
5 e L AR RS 7 PLA i X R A
S £ b IS 45 SR A AL, (E R BE T T A
RIBI AR . BLAh, FH O R, b

SR I T A A B 5, PDR itk , 9 H. PDR 5 3¢
BB R R A . R AR E, SR R
JRE R A ARl R A A 4R R R 30% ~
50% HfaK o 33k T B 2 PR Ay B 40 fig 1) £ £
S, PR TR A TR R R R R
AR, 4% 21 B 9010 40y A1) A K R i I 0 A
FRAR Ak HE ] B4 T R R, X AT RE A5 DR R
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RR AW IR VA e Z AN FIR T R 5 5 IR &R
TEARA K, KB bR S AR (R
SR + B 2R ) B Bl g Ry A0 Ry B 5 Y
T 02 W R AR (3R 2) , HL & A 2 ] RE - B0
Ffn A )RR 28 F PER YR [, Cao
AL B A A K B R R A 2 i 4R
Ao r RS 22 R A TSt A P o T, R0 A
BRI T SRR 3.13% o AT 50 FH g LRy 58 PR 77
1 (3.07% )R T By (4. 62% ) , 36 24 BR o i BH Ky
1 BRI M 24 S R, 5 AN JE AT RESY W T B A
gt A R B B W ARY B 7 A 1R R R A
22 AN F g D5 IR AL 5 T R il R A L A8 8 T v
kb Atk T R (EPA) AU FE GO F1 G20 4H
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Effects of Fish Meal Replacement by Maggot Meal on Growth Performance,
Body Composition and Plasma Biochemical Indexes of
Juvenile Yellow Catfish ( Peltobagrus fulvidraco )

WEN Yuanhong'*** CAO Junming'*** HUANG Yanhua'*** WANG Guoxia'*"*
MO Wenyan'** SUN Zhiwu'** ZHOU Tingting'** LIU Xiaoling'**"*

(1. Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China; 2. College of
Animal Science, South China Agricultural University, Guangzhou 510642, China; 3. Guangdong Public Laboratory of
Animal Breeding and Nutrition, Guangzhou 510640, China; 4. Guangdong Key Laboratory of Animal Breeding and
Nutrition, Guangzhou 510640, China)

Abstract; This experiment was conducted to investigate the effects of fish meal replacement by maggot meal
on growth performance, body composition and plasma biochemical indexes of juvenile yellow catfish ( Pelto-
bagrus fulvidraco) . Six isonitrogenous (39.5% ) and isoenergetic (16.8 MJ/kg) experimental diets were for-
mulated with 0, 20% , 40% , 60% , 80% and 100% fish meal replacement by maggot meal on basal diet ba-
sis. A total of 960 juvenile yellow catfish with an average body weight of 2. 02 g were randomly assigned to 6
groups with 4 replicates per group and 40 fish per replicate. The fish in the 6 groups were fed the 6 experimen-
tal diets, which were named groups GO, G20, G40, G60, G80 and G100, respectively. The experiment las-
ted for 60 days. The results showed as follows: there was no significant difference in survival rate among all
groups (P >0.05). Compared with the control group ( group GO) , the final body weight, weight gain rate,
specific growth rate, protein efficiency ratio and protein deposition rate in groups G40 to G100 were signifi-
cantly decreased ( P <0.05) , while the feed coefficient was significantly increased (P <0.05). The feed in-
take in group G80 was significantly higher than that in control group (P <0.05). No significant differences
were found among all groups in condition factor, viscerosomtic index, hepatosomatic index and contents of
moisture, crude protein, crude lipid, ash, calcium and total phosphorus in whole body (P >0.05). There
were no significant differences in urea nitrogen content, glutamic-pyruvic transaminase and glutamic-oxalacetic
transaminase activities in plasma with increasing maggot meal in diets (P >0.05). Compared with the control
group, plasma glucose content in groups G60 to G80, and plasma high density lipoprotein cholesterol content
in groups G40 to G100 were significantly increased (P <0.05) , while plasma total protein content in groups
G80 to G100, plasma cholesterol content in groups G20 to G100, plasma triglyceride content in groups G20 to
G80 and plasma low density lipoprotein cholesterol content in group G60 were significantly decreased ( P <
0.05). The results indicate that a significant effect is found in growth performance and some plasma biochemi-
cal indexes of juvenile yellow catfish when the fish meal replacement by maggot meal is over 20% . With
growth performance as an evaluating index, it is suggested that fish meal replacement by maggot meal should
not be more than 20% in diets of juvenile yellow catfish. [ Chinese Journal of Animal Nutrition, 2013, 25
(1):171-181]

Key words: juvenile yellow catfish ( Pelteobagrus fulvidraco) ; fish meal; maggot meal; growth perform-

ance; body composition; plasma biochemical indexes
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