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WE: AR BELES RIBIF(Macrobrachium rosenbergii)[fBHEL T, FEAEZ B UFRRIAS . BFFER A 3x2 MW
HZ BT, Bl 6 4k, 43940 & £l (fish oil, FO), &.ilfi(soybean oil, SO). 24l (rapeseed oil, RO) =I5 Il I ;
200 mg/kg (200VE)HI 600 mg/kg (600VE)H 44 K E (VEVKF . FRFE LI AE IR 2= /K e b4y, BEA-AbE 3 4
B, 75 8 Ji, MREMERBME 3 K, 4R ER, MXT FO 41, SO il RO 4 R JF e/ KRB EAE, W
R T B (P<0.05), T VE i A K BEFRDRHF I TG W 3552 i (P>0.05) o XF T I itk P42 fbF6 4%, 7EHIE VE
KT, FO 4tk & St S Ak BE 1 (T-AOC) Fl iR A AL B AL Bl (SOD) i ¥ 34 i 2K F SO F1 RO 4, A MEH kT4
AL B (GPX)iE P24 .35 55 T SO AT RO 4 (P<0.05), SO 41 H — B (MDA)/K 44 i # K T FO M1 RO 4H(P<0.05), 7E
MFENE VR T, 600VE Al g 242 5 FO 41 T-AOC 51, RO 41 GPX %14 L) & SO Fl RO 44 SOD i 14:(P<0.05), 1i VE
JKIEST MDA A 500 W 3B 5 IR (P>0.05) o XTIk L AE B A (b iR bR, S H A BE(AST), BHA(TP). H&EM(ALB)
FHJh =B (TC)3Z H MLRZ I i) 2 (P<0.05); AST I ALB 32 % SN 5% ) i 35 (P<0.05). Ib4h, HARAIE A VE /K
xR A B, o, SO ZH AL A 5 RGO FE A RO A M IR R AAIG; FO ML SE R 7, ARSI
B, 7 200 mg/kg VE /KET, FO AANLABERE . B . WEEE . 7800 R el 42 4 28 0 F R 40 i 40 (P<0.05); RO
Y HILIA Z& 8 3R 10 25 8 T HARZH.(P<0.05), 600VE 7KF- 1] B &t £ i WL PY 8038 0 22 714 (P<0.05), T Xk JIL IA) 78 38 4
IR K B R TR R (P>0.05) . iR ZE SRR, AN A, SR SR I A A T B BT SR A 5 A R
U8, VE 76 DA 3 A 2 — i 15 5 54 4RD R oA — 5 A8 AR K IR A N AV L, ELIR W R AN VE 35 8 B 5 ma LA O
AR5 235 SR A W ARG £ 3 7 2 BV IR Rk A 4 05 B R B S o
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TG S B M A (ROS)HE I, HLAA S 1L
M JECT T, 2 SO A AL B D
BRI AN S e B AL N A R . i
sEda it BT AR R 40 B A0 B R 353 F 2 R
BN, HR AR R SR O 2 a1 A A5 AR AT
Redify, E—20 02 AN T W 55, ROS
A, B AR AR T B PEE BR 2 i A
R AL A AR SR Y ot — g R R, fak
TR B BRI IR AN A H RN 23 18 1 4t i PN Sk 4
ith, eI TR, PR R N R AE R T
O BE N ki, BRAGPT LA TG 1D, Rk, #L
IR LRE 2 R AR DT IR IL S I B A8 A

B A, RS IR X £ R A R
W, TEMT S5 (Oncorhynchus mykiss) F BF5E &% BH,
FEARDEL S IO RRER X 8 7 B €8 L SRR
S RE AR A U FE K 35 6F (Psetta
maxima) FIWF 5T & & B8, FE 4Rk R R 53 A
JRROFF- R 2 A £ 3l T S 3 5 £ TR AR L R
FURK, I Hoax st 2z SRl iy, 78 K 7E P
(Gadus morhua) ©WIHF5E &, R A
ATt R T, HIFAS R R 7E 43k 1
(Sparus aurata)®1'] #(Tinca tinca L.)BIWF5E LI,
ek v £ g g R I A AU DL TR P T s
B, FESFE AR TR RO SR, AR
5T I PRI it JBE 1) 52 il 30 8 A AF 5T

YirE & E (vitamin E, VE)J&E—F I M4
R, A BT AR A0 M R A a1 )2
MERE . YA A BEIGER, VE 685 ROS
1) B A A A A AR AR A i I o BHL B o 48 A A=
Ko TEHATBEF(Macrobrachium nipponense)t'® . %
AR MR (Macrobrachium rosenbergii)[mﬂ%E@/J\Jt/t
& WF (Palaemonetes argentinus)"™ I i BF 58 F 0,
e R E HAT T35 i 3G i A 5 P S e RN T
ERT IEAh, VE XA HE D5 R s H R B0 A
TR LA — 5 A 2 A TS 110 VE SRl i
IHINLA P R BEIRRE A2 FARZHZUIRIT IR A L, M
177 Bl 3 A R XL [ w2 AEfi(Oreochromis
niloticus)"™ . KPGE it (Argyrosomus regius)!'™
BE 5 X R (Ietalurus punctatus)?® . %5 [G 7R MR
FZANFEME LCUE HRPEI VE v s

JULIAL AR 8 b B XU o SR, VEE T G2 3450 A1 A
JO A T TR 55 g 1D DR %) 38 B 5 Ml i A DL 3

AW 5T LYo K 5 o0 B R TBEF, % A2EH 20 i
20 70 AEART A E DU C AR A 2R RN A R
X2 3758, 2018 4E = HEEL A 133000 21, BOF
W5 23R, (iR —aOR G, s 24
RTINS I 7 RN 7 R I e S S
T 25 AR £ 3 T R ) AR T A0 AR AR KRR, Hoh,
M AR AR R P R, B RS
FEAE P AEXTERAE AR PEE, 10T R PR i 5T
P AAL PR B RE S = M SEF T R, AHF
R E R ARG IR A I VE X% TR IR
AR RSB RREZEsEm, hRALL S A
LN P U L N

1 MRE5FE

1.1 LA

g R 3x2 AR BT, A 3 MR
124 VE K % 6 A ERetRRE, il e
6% 5.9 F1 200 mg/kg VE (200S0). 6% &3 il
600 mg/kg VE (600SO). 6%FfiHHl 200 mg/kg
VE (200RO). 6%¢AFHIFl 600 mg/kg VE (600RO) .,
6% 200 mg/kg VE (200FO) LA Kz 6% i Fl
600 mg/kg VE (600FO), SZHHC )5 anse 1 firs, H
t, BEEE . BRIk M R, WIS a-ER
SR, . HURISRARI A AR T

SR A RHE Hp A R A A B TR K I F
e L FE IR . FE TR 2 R iR 80 H S,
PREFFBEGIRS), SJammAEF 30% KR
5] FARUBHFBS 4 L(F-26, )M AE TOEHLH RHEL
BIRAF, T-HR)FETFR, FAERZER 1.0 mm
2.0 mm, 735 TR A K BrBen 2 [T
IR, AR B A T S A 20 CA H .
1.2 ZWANERFER

SN AR RN N iR ) i R ST /N
A G VLM ), 57 B b 6 Sk W VL R IR 7K K 7
Tl A5 BRZA e % KA /K I8 3t o S 36 M B F K
JeM(2 mx2 mx0.5 m) "R FE P, B RN H]
T HORR A8 ST K U i P i A B AT Ak,
FRUFARUE 5 AR BRI T om A . TEIRA . MUk A IR
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Tab.1 Formulation and proximate composition of the experimental diets for Macrobrachium rosenbergii
%, TH dry matter basis

JiK} ingredient 200SO  600SO  200RO  600RO  200FO  600FO
%2 (N & 42 K) casein (vitamin free) 24.00  24.00 2400 24.00 24.00  24.00
BB gelatin 6.00 6.00 6.00 6.00 6.00 6.00
i) fish meal 22.00 22.00 2200 22.00 22.00  22.00
HIKE dextrin 5.00 5.00 5.00 5.00 5.00 5.00
a-JEH} a-starch 20.00  20.00  20.00 20.00 20.00  20.00
T soybean oil 6.00 6.00 0 0 0 0
K rapeseed oil 0 0 6.00 6.00 0 0
a3l fish oil 0 0 0 0 6.00 6.00
£ 4E R microcystalline cellulose 5.00 5.00 5.00 5.00 5.00 5.00
R FLLF4EEK carboxy-methyl cellulose 3.00 3.00 3.00 3.00 3.00 3.00
W5 ¥ phosphatide powder 2.00 2.00 2.00 2.00 2.00 2.00
JE[E #5 cholesterol 0.30 0.30 0.30 0.30 0.30 0.30
1522 ecdysone 0.10 0.10 0.10 0.10 0.10 0.10
T IL-B-NFRWES: dimethyl-S-propiothetin hydrochloride 0.05 0.05 0.05 0.05 0.05 0.05
S ALABT(50%) choline chloride 1.00 1.00 1.00 1.00 1.00 1.00
A Z IR BN IN4E4: & E) vitamin premix (vitamin E free) 1.00 1.00 1.00 1.00 1.00 1.00
W49 SR TR B mineral premix 1.00 1.00 1.00 1.00 1.00 1.00
R — 445 calcium dihydrogen phosphate 2.00 2.00 2.00 2.00 2.00 2.00
i3 £ bentonite 1.53 1.53 1.53 1.53 1.53 1.53
24 &K E vitamin E 0.02 0.06 0.02 0.06 0.02 0.06

HEME 2H Ji % proximate composition

JK 43 moisture 5.34 4.21 4.05 3.81 3.98 4.22
HMLZE 1 crude protein 4090 4121  40.80 4098  41.60  41.25
HLIE G ether extract 9.86 9.67 9.55 9.54 9.33 9.66
MUK 43 crude ash 9.54 9.64 9.37 9.25 9.68 9.35

T L BB, o, SIAh. SRR, il REBENERY . BRI, WE L 4EA R B BERR AU A OB W RURE A BRA T 2. K
HEW A NS R IR =070 A BRA R 3. BiFe s B En . SRR . 44 RIS . 07 BUAS IS0 W B VLR A R £ )
BB B BRAF] 4. BT E RIUREML & DU F 442 BB 1.5 g, MR 1.3 g, MK 2.0g WMBH 24 g, HllkF 0.8 g, K
IR 40.0 g, IHESALEE 0.5 g, FZEMR 3.5 g, MMENE 3.6 g, AR 0.4 g, D-AEWE 0.8 g, WIBE 125 g 5. BT WRBUIRLE LR
YR WK 352.8 g, ZHENY 267.4 g, CuSO,-5H,0 10 g, MgSO,-7H,0 150 g, FeSO,-7H,0 66.7 g, ZnSO,-7H,0 34.8 g, KC1 23.6 g,
MHSO4'7H20 9.4 g, CaH4120(, 6.5 g, N325603 4.5 g, COSO47H20 1.7 g.

Note: 1. Gelatin, fish meal, soybean oil, rapeseed oil, fish oil, soybean phospholipid powder, cholesterol, bentonite, vitamin E, calcium dihy-
drogen phosphate were obtained from Wuxi Tongwei feedstuffs Co., Ltd, Wuxi, China; 2. Casein was obtained from Hulun Buin Sanyuan
Milk Co., Ltd., Inner Mongolia, China; 3. Ecdysone, DMPT, choline chloride, vitamin premix, mineral premix were obtained from Jiangsu
Fuyuda Grain Products Co., Ltd., Yangzhou, China; 4. Vitamin premix supplied the following vitamins: VA 1.5 g, VB, 1.3 g, VB, 2.0 g, VB,
2.4 g, VB, 0.8 g, VC 40.0 g, VD5 0.5 g, VK; 3.5 g, nicotinic acid 3.6 g, folic acid 0.4 g, D-biotin 0.8 g, inositol 12.5 g; 5. Mineral premix
supplied the following minerals: zeolite powder 352.8 g, rice chaff powder 267.4 g, CuSO,-5H,0 10 g, MgSO,4-7H,0 150 g, FeSO,4-7H,0
66.7 g, ZnSO4 7H,0 34.8 g, KC1 23.6 g, MnSO4-7H,0 9.4 g, CaH41,04 6.5 g, Na,Se0; 4.5 g, CoSO47H,0 1.7 g.

[I4IEE 900 & (0.24+0.001) g BEMLAF T 18 N7k ML, B E WIFED 6%~8%, FFKIEM 1 h
i, FEAIKUE 50 BB FF 6 LI R R SRR, ST RRE IR EE. BN
T 18 KU, REFPRRIEME 3 ke, L8 R —IR, BEEHK 1/3, 2FR0RRKE 24~30 C,
AR BE R HE M 3 Yk (7:30, 12:30, 17:30), ES &R pH 7.2~8.5, &4 7.5~9.5 mg/L, WASHREL & &
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KT 0.01 mg/L, AEMT 0.05 mg/L, HfLWik
T 0.1 mg/L, FREEJEIH N 8 JH .
1.3 HmXE&E

FIULE )G, HAMIUK 24 b IHES 38 N &
Yo B KUEHLTE  ER BBCR I EAR BE, Rf S A
AR FEHLIC 3 FRARF KoK i 8RR . T
O B PR JBC ML 94 B, SR it 32k A i ik B 5 g
B 1 1 IRA WUBERIEC S APERR AN 13.2 g/L,
FPEERR 4.8 o/L, Hi%iHE 14.7 g/L). IMHKETF 4 C
4000 g/min B.0> 10 min J5 B FWE, R7FT-20 C
#H. BrEE S 6 BRIFILAMRA T 4 CHT
JERE R P E o
1.4 SR

T IO S B 22 I AT TSI 5 e AR
VRO A — A EF 150 B, BEHLAF 154~ 10 L %
BRI, PRAF TR T4, Al N A (S B 2t)
A3 S L R B2 2351 K 5 mg/L . 10 mg/L ., 15 mg/L .
20 mg/L .25 mg/L MR, B MWE 3 NER, 4+
FrpH 16 7 ZE47. /9 FRIUS 6h, 12h, 24 h,
48h, 72h, 96 h WEILT %k, S MUPER V5 TT
B 15 MR 96 h X IR ER L BT IR N
16.7 mg/L. FHLREE NG, B4 EE EBORK
—5H 10 EEHF(9.15+0.02) g, [A] 10 L KA A
P, RS A AW IR 16.7 mg/L, 5240
AR R IA A, dERKIRTE 24 CA AT, pH
7.2~7.5, #FMR 4 h M RWEE, IAGE &R 4E
FRAUMREE N 16.7 mg/L. R 2 h WAL 0 5% SE 56 AR
FETEORTE J7, IF T2 AN 96 h J5 RAER I
W,
1.5 EfRNE
1.5.1 HKHsE
/AW

1735 K (survival rate, SR, %)=(N»/N;)*100

HAH % (weight gain rate, WG, %o)=(W>-W1)/W;x100

¥ 4 K K (specific growth rate, SGR, %)=

(InW>—InW;)/Dx100

TH B} Z2 % (feed conversion ratio, FCR)=C/W,

JIE 3 B (condition factor, CF, %) = W»/L*x100
& A (flesh rate, FR, %)=W/W>x100
A, N RIS (), N MEFREE (), W)

BRI A R S AR PRI E T

RARRIAEE (), Wo MEFARIHE (g), D AiFFEEH]
(d), CAHBAG RIHHFEREL S E (g), W NEA
HEREMF I E(g), L NIFK (cm), Wy, RAE H IR
WLAHE (g)-

1.5.2 MFEBELRIER  MERNEEAMALT)
A B Z W (AST) I PR, DL EEH(TP), BH
[ B (TC) . H Il =E&(TG) 1 H 4 H (ALB) & 5>k H
2 H B A AR 4 B AR T (BS-400, TR I Bii 4= )
BEI7H T R AR AR, WM& B R
YR A RA T Hor, Wl ALT. AST RH Tris
GE RN B PSP MSE TP SR FH BUZR IR 2 1 28 551,
P ME ALB R AR H By 2595, WE TG kH
GPO-PAP #; M5E TC ki A AL Bk

1.53 HERAIERR ok e S b E b R
(T-AOC) . #FIEH Akt E ALY B (GPX)TE P . N =
i (MDA) 7% 5 1 48 A 4 B AL Bl (SOD) I 1R
B AR W TR AR S, HAR
JrikZ IR & AW UL (A015-1, A005-1,
A003-1, A001-3),

1.5.4 BEEEFRA ST IR AR 55 53 2 B Oy ik
M BEBFREIFT 105 CHTFEHEER,
RHFRE, HHEK S QMELIRE A& E
HE A &=, B 0.2~0.3 g FEdh TR IR T iH k5
BHTEAKRER ENEHEA S, 3
RICHEEEN AN & /&, B 3 g ZEAFERFR
FIEA TR, 76105 CHEEE, BHIKRE
5B TR MK BRI 12 h, B
WEE 12 h JFBUB R LT, BEREITE,; @)
UK R S B4 550 “C mrikiBse 6 h 5 TR s .
1.55 AAGBESH  WLRBETF: B4 9
FRARGETTF KR, HEHLZS 9 445050 0 fhas, M,
F. O LIRS TIECE VRN, PR S bR AR
I 55 & (odor) . [ (whiteness) . 5% J& (brightness)
8% i JE (colorfulness) . % WK 5% ¥ (taste) . 6 &
(freshness) . ¥ (tenderness) . Z V1 1% (juiciness)
FfaJJEBE (fishlike smell), PEMTES, HFPE T HE
£erh ) FEKES T 100°C BRZK A 5 min J5 522,
AR N B3 TE 5 22 AN [R) R 5 FHAS A, JF 6 X LA
AEARHEATAT A, VR IXE] 1~5 4y, BUE AR
ROREEHK



578

IMFEEESE: RIRIAE IR HORAN TR AR R E X2 TR AR AR | G B 1A i T 11 5 i)

805

L R FE AR I : B IR Cai ZPR1 Hixson
2RIV 5 0 75 B AR M 2 [ 5 A ot oo 2 4
2 i) TR O SR FH BT RS ) T 9 B 7% (texture profile
analysis, TPA)IU & . RRAIEFHL 9 FRAFALIA, T 45
bRl 35 6 B (hardness) . %14 (adhesiveness) . P4
(springiness) . N % P (cohesiveness) . W& Zh P
(gumminess) . MifAH:(chewiness) A1 7] & P (resilience)

AL PR 2 28 454 25 I %E (cooking loss, CL,%):
M 3 RBAF, FENLAIEMW TR AK S, RS
(W)ET A EAERRACMA 15 min, T ER R
1E 70 °C, BT 2R WK 4y BLFRH# (W,), CL=
(W =)/ Wy x100 ., WL 7K 4853 2% I 5 (drip loss, DL,
%): RRZHHL 3 RAF, FEILAIER TSR K 4,
FRIE G (W) J5 BT 3 K 4R 0 25045
FEARIRES O AL T B, 5000 r/min, #5020 min,
TRH4F 4 CHEE ORI Tk, FRE (W), 15 DL=
(W) W, %100
1.6 HIESH

%45 FH IBM SPSS (Statistical Package for So-
cial Sciences 20.0)3K 4 AT 48 113 Hr o SE 56 K s o
JH Levene test #F47 5 22 55 IR TG, #4525 57 &
(P<0.05) H] Duncan’s £ 8 [RS8 E 17 YME 1L
B H A, [RIF AR D7 IR A ISR KF- VE DL
AHTE] H R BT S SR ST T G 6 ik A 7 I 35 1 L
B AHR] VE 2K WA [R] i 7 5 A KR [R) 102 33

RS T MR H KR F . % 5 2270 HT (one-way
ANOVA)#AT i Z 1k L AR R Z B 52 |
YEF R AR 26 7 22 50 BT (two-way  ANOVA)HEFT
P, BT A5 SR LB A5 15 (X +SE) 2k
TR o

2 RIGHER

KRR
Wz 2 iR, HIR VE K VE 5H5H R 52
HAERX T [RIBEM AR . AR MR . R R
DL KT A 46 A5 TG i 3 52 0 (P>0.05) . H AR g 197 U5
i 25 B G BRAE S R (P<0.05) . Y HL R (P<
0.01). H# & A K 2 (P<0.01) F K £ £ (P<0.05),
T 0T Tl B RN 5 TR 23R S5 E AR 48 BR O W 3 R
(P>0.05), Mo, FHEL FAEY AL, foil 4147 T
N R E AR W RRAL, HOR R
ZTHE (P<0.05),
2.2 ImEMLIER

Ik BT EAAR SR PR I 1 s, BRI
1 VE 7K FXF IR EL T-AOC., GPX. SOD &M LA
K MDA & & 5400 58 (P<0.05), (B - H#TLRER
HAEF(P>0.05) . fEAHIA] VE /KEF, FO 44 T-AOC
Al SOD 7 P34 g KT SO Ml RO 41, GPX itk
Y1 5T SO Ml RO 4H(P<0.05), SO 41 MDA 7K
SR E KT FO Fil RO 4H(P<0.05), XFTHHENE

21

%*2 AEBERIRBR#NE VE X %5 KB KFERF AR S0
Tab. 2 Effect of different dietary lipid source with VE supplementation on growth
performance and feed utilization of Macrobrachium rosenbergii

n=3; X +SE
LIE K YRR HE R FREERE TR R v g ALK

IBW/g FBW/g SR/% WGR/% SGR/(%/d) FCR CF/% FR/%
20080 0.25+0.01 12.39+0.20° 88.00£6.93"  4963.03+61.58" 6.33+0.02° 1.47+0.12°  2.36+0.03  34.83+1.26
600SO  0.24+£0.01  10.70+0.36* 92.00+4.00° 4326.48+187.51™  6.11£0.069*®  1.61+0.79*  2.31+0.07  39.83+3.68
200RO  0.24+0.01  11.85+0.09" 57.33£16.01°  4772.49+84.73" 6.27£0.028"  2.76+£0.70®  2.29+0.26  30.09+3.10
600RO  0.24+0.01  11.44+0.23° 86.00£2.00™  4638.43+78.46 6.22+0.027®  1.63£0.31%  2.29+0.36  31.29+5.33
200FO  0.24+0.01  8.60+0.0.85°  60.00£10.26™  3445.75+363.59° 5.74£0.174°  2.97£0.54"  2.29+0.44  34.69+1.93
600FO  0.25+0.01  9.74+0.84" 64.67£6.36™°  3846.37+£336.90%  5.92+0.14% 2.54+0.23%  2.36+0.12  32.18+0.70
XLF 2 T7 2453 1T (two-way ANOVA)
VE ns ns ns ns ns ns ns ns
H!H:‘HE/E ns * % * X * % * ns ns
ZEH. ns ns ns ns ns ns ns ns

RS PR R R R 22 5 1 3 (P<0.05); ns: P>0.05, *: P<0.05, **: P<0.01.
Note: The data in the same column with different superscripts are significantly different (P<0.05); ns: P>0.05, *: P<0.05, **: P<0.01.
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g 80r two-way ANOVA ~ 200y two-way ANOVA

=) Ag i IR lipid source: *** g a AE R lipid source: ***
g 6o a Yt RE VE: * E 15t a 41 KE VE: *

< a a AZH. interaction: ns £ a AZH. interaction: ns

= 0l < £ 200VE

40 £3 200VE 0l b

E b B 600VE % b B 600VE

S 20t B o5l

® Bce b ﬂgl

ﬁ 0 1 1 l:l 1 l 0 1 | |

) SO RO FO SO RO FO

=)

£ 3200 -

%1500 [c a  two-way ANOVA 5 d two-way ANOVA

& c BHYR lipid source: *** S150 | Ba Aa Ba Aab b &R lipid source: ***

I Y KE VE: * ) b Y KE VE: *

#1000 ; . @ ; .

K A2 H. interaction: ns # 100 A2 H. interaction: ns

= b b Ab 3 200VE XS] = 200VE

¥ 500l Bl 600VE pec BN 600VE

§ Bc gsw

3 []

= 0 ' ' g =50 RO FO

& SO RO FO

A1

ANTRI B 7 U5 H RN SE VE X 27 T SR ik LT A AL R R B4 52 Wi

HA1R] VE AL & A RINE B DL AR R S B IR & AN B RS A BE 7R 25 57 18 3 (P<0.05, n=9, X +SE); *: P<0.05; **: P<0.01;
k. P<().001.

Fig. 1

Effect of different dietary lipid sources with VE supplementation on antioxidant parameters of lymph in Macrobrachium

rosenbergii
Means with different lowercases in the same dietary VE level and means with different capital letters in the same dietary lipid source
are significantly different from each other (P<0.05, n=9, X £SE); *: P<0.05; **: P<0.01; ***: P<0.001..

R, 7K VE o] B 8 m FO 41 T-AOC i,
RO 41 GPX 42k J SO FIRO 41 SOD i 4:(P<0.05),
1Ml VE 7K-F-XF MDA #5876 i 2 521 (P>0.05) .
2.3 miFE£MLIERR

RN T I A R Rs AR I R 2 R,
AST. TP. ALB 1 TC 3% H F# 0 i 3% (P<0.05);
AST 1 ALB 27 42 U 452 1 (i 2% (P<0.05); ALT .
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Fig.2 Effect of different dietary lipid sources with VE supplementation on biochemical parameters of lymph in Macrobrachium rosenbergii

Means with different lowercases in the same stress status and means with different majuscule in the same diet type are significantly
different from each other (P<0.05, n=9, x £SE); *: P<0.05; **: P<0.01; ***: P<0.001.
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Fig. 3 Effect of different dietary lipid sources with VE supplementation on sensory evaluation of
muscle in Macrobrachium rosenbergii (n=9)
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Fig. 4 Effect of different dietary lipid sources with VE supplementation on fillet texture profiles of muscle in Macrobrachium rosenbergii
Means with different lowercases in the same dietary VE level and means with different capital letters in the

same dietary lipid source are significantly different from each other (P<0.05, n=9, X £SE); *: P<0.05; **: P<0.01; ***: P<0.001.
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Fig. 5 Effect of different dietary lipid sources with VE supplementation on drip loss and cooking loss of muscle in Macrobrachium rosenbergii
Means with different lowercases in the same dietary VE level and means with different capital letters in the same dietary lipid source
are significantly different from each other (P<0.05, n=9, x £SE); *: P<0.05; **: P<0.01; ***: P<0.001.
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Effect of various dietary lipid sources combined with vitamin E supple-
mentation on growth performance, immunity, and flesh quality in
Macrobrachium rosenbergii
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Abstract: The purpose of this study was to investigate the effect of various sources of dietary lipids with vitamin E
(VE) supplementation as feed additives on growth, flesh quality, and immunity in Macrobrachium rosenbergii. A
3x2 factorial design with total 6 feed groups was implemented, comprising three different lipid sources [fish oil
(FO), soybean oil (SO), and rapeseed oil (RO)] and two levels of dietary VE [200 mg/kg (200VE) and 600 mg/kg
(600VE)]. The feeding trial was conducted in a cement pond inside a greenhouse. Prawns were fed thrice daily for
8 weeks. Results demonstrated that rate of weight gain and specific growth rate significantly increased in the SO
and RO groups, compared to the FO group, while the feed coefficient significantly decreased (P<0.05). VE had no
significant effect on growth performance and feed utilization. We measured antioxidant parameters in lymph.
Among prawns receiving the same amount of VE, both total anti-oxidative capacity (T-AOC) and superoxide dis-
mutase (SOD) activity were significantly lower, while glutathione peroxidase (GPx) activity was significantly
higher (P<0.05) in the FO group than in the SO and RO groups. Malondialdehyde (MDA) content in the SO group
was significantly lower (P<0.05) than in the FO and RO groups. Among prawns receiving the same lipid source,
supplementation with 600VE was found to significantly increase T-AOC activity in the FO group, GPX activity in
the RO group, and SOD activity in both SO and RO groups (P<0.05). Nevertheless, dietary VE level had no sig-
nificant effect on MDA content of lymph. Physiological and biochemical indices of lymph, including aspartate
aminotransferase (AST), total protein (TP), albumin (ALB) and triglycerides (TC) were significantly affected by
diet type (P<0.05); AST and ALB were significantly affected by ammonia nitrogen stress (P<0.05). Further, die-
tary lipid sources and VE levels also had significant effects on flesh quality. Flesh was fresher and tasted better in
the SO group; flesh in the RO group had less fishy odor, while flesh in the FO group had more color with less odor.
At the 200 mg/kg VE level, flesh hardness, adhesiveness, cohesiveness, gumminess, chewiness, and resilience
were significantly higher in the FO group compared to the SO and RO groups (P<0.05); flesh cooking loss in the
RO group was significantly higher than that in the other groups (P<0.05). At the 600 mg/kg VE level, flesh ten-
derness and juiciness significantly increased, while there was no significant effect on flesh cooking loss and drip
loss. Our results suggest that compared to fish oil, vegetable oils such as soybean oil and rapeseed oil are better
sources of dietary lipids for Macrobrachium rosenbergii. VE has a growth promoting and stress alleviating effect
when added to feeds with fish oil as a single lipid source. In addition, both lipid source and VE level significantly
affect the flesh quality.
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