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B R S H AR TR AR PRk o R 0 11 75 2
TOEY EISREY R OMEMAY EhE THES2 KT moot!
CLIFMER IR R 2 5 AR E S, LR KP= ) 58 IR B f g =, 751 215123;
2. 75 M 7 BB E R IR AR RGO R IR AR, H5M 215123)
BT AR B EERRH AR BE IR X H AR (Macrobrachium nipponense) Jig i 5 % &
UEANA . SEEUMIAEIRE Y (0.075£0.001) g [f HASTHIR AIREG N G, 5% N IRBH G AT
A8 AR . oA SR G, BERKEBES L 2: 1/ 1: 2
BA, 5K E R 5 b IR A 33.3% (IRBEIRAL) 1 66.7% (Rillg4) . ¥ 2
PG IR E M 7 4% 3% (RIENTAL) « 6% CHJEIT4D 9% CRElaWid) s nE
TRk, mCH 6 PSS AR AR IR DRt o AR TR 28 VR A S I R K S B IR
e, B 6 FHRIE R Bl a4 L3P1. L3P2. L6P2. L6P4. L9P3. L9P6, sLillikiiH
BRI K50 B8 7% 7% 10% 10%. 13%- 13%. RFFHRIG TR 4 G50 UF,
BERLIATR 150 B o &5 REH: 6 4 HATHIR HBGE A 47.8%~66.9%, L L6P4 ZH Ui % 5t
mr, HUUR L3P2 41, LA L9P3 Hf . mifRITAMARME., WER, Few b KRR s
REZET P R4 (P<0.05) , R ARBEZE & T, WEH4 (P<0.05) . =iE
HLZRRE, SGER, e A KRG R R % & TRBEA (P<0.05) , Mk RERZK
TARBEARAL (P<0.05) o ARZSIRG W0 I AR G0 S Lo B3 &5 A4 K R Fa b 5 BB 1S
HAER (P<0.05) o WFACKLAR I & Sl RGBT (7 i 2 7 (P<0.05) , fHiE
B A LR AR IR 07 5 B 5 AR TR B AR 21 (P<0.05) o e g My £EL T e A% g 2. 4 g A A 0 il
MR EM T A4 (P<0.05) 5 & ol IR 26 e I 077 I v A Y 325 v T IR 4.

(P<0.05) o Ji5 VR & W s m &8 MK 2 B98I L 4510 i g Jik T 07 g v e B 5 2 HLAR
(P<0.05) o JEIEIR G VNI B T 1B B R AL W Sk B (SOD) i PR BLA AL RE

Weha Hi: 2017-11-27

REWH : TLIE LR B EARH Z S DTH[CX (15) 1012-6]

e £ EA991-), 5, BN, WLw R, B KA LYY . E-mail:
1054303791@qq.com

MEEEE: BE, B, B LA, E-mail: caicf@suda.edu.cn
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(T-AOC) A RFFM (P<0.05) , M KEBEHRLEIX —FHILEFFM (P>0.05) , HIFX
TRE WA IN B AN K GBI EL e BB T-AOC 7 B AR TARM (P<0.05) . bikss 5k
Ry FAVRER G R b R R R R R L AR AR I AR, TR R i K S
10%- KW ARR IR 4% H AR b AUE H .

O HAYANR: KGBEMR: MR B AKbERE: WIGEE: BUEMLAE

HE S S963.7  SCEAARIREG: A LE S

HAYHYR (Macrobrachium nipponense) , {BFRFUF, HAERMER. ahs. £EK
Py B RS R, RTRE K IR R SRR, (X 2016 RS BUE 27.26 i t,
[t FAEHE K 2.8%(1,

KT HARBINEFRF RO ARCHADWIE, S ARBER N E AR FERE
38.0%~41.5%>3, it fig i i1 75 BB AE 6%~ 12%%5), XW4EE R E (7R EEAE 66.07~212.68
mg/kgl®, F4EE R Be (117 B8N 80 mg/kge AR, & T ARPRHEE Mg KTt H AT UR S0 1
B FEARXS D, HH A TC 2 22 ORTETE AN [F) R 7 Vs 1) e 1281,

HISEREN A R G TE NG G E M WA AR ZE 5+, B, W 5o 2R3 A a3 .
HELFE 11 5k 2R 527 R 52 S B nd i o2 ) FLAG AV FE P R AS BE MES ) o T B IR & — P B AT XK Ik
FIAEYNETEYI B, R R sm e IR B, SR H I =R R R — LA E SR
RIS EE . CA KW TR SRR A2 MR S AR KRS i A4 75 (10013, B IR /2 75 AR (et
H AR VAU 1 4 A FIAEE LA IR S ISR E RTEANE 2 o RIG, AS IR I8 FUL7E AN [ i s 7K
SR BIF AU AT H AT R A KR AR R R, B E s TR T KO X H ASVR A
Ui T BRI, N AR SR S 7R A SRR I R R AR AR AR
1 Mk 75
1.1 fakkE

R0 DL G BRI R K G B AR IR . R0 B DK TR I B 75N AR TR BR A
PRft, B IREEAEGE S =N 15%, BERREE RGO & RN 13%, BEAREEILEE & = A 9%:
BIG H fd oyR IR T, KA S K S g il A S S L BR 6385, SR
SRR N 2. 1A 1 208G, RUREBEAR I L IESRIR G 33.3% (KRBEARZL) A

66.7% (G « # 2 FERIB S 0% 3% (RAEITAD « 6% ChENIZ) « 9% (&
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FeW 4D (eI B iR R, B 6 P e B0t ARIHRI AR P e R IR S
Yrds i@ AR ERENE A IR, K 6 Fikse ikl 7l dy 44 09 L3P1. L3P2. L6P2. L6P4. LIP3,
LIP6, SEARIGIARL B I K43 BN 7% 7% 10% 10%-+ 13%- 13%. RIGAARL L
BB TR WA 1o )& AARHBURLIN 5 S5 25 P [F 25 DR 2B L (1500 24, 7K TR HR
HLAA PR AT e, 1 80 HIFFHAHHEENL (B-20 B, M #& & /)i itk
FRAMRES, Kb g Y YR SRR -y RIRR G, HINANRIREMTF
THESS, 4RI 40%IKZET/KIR A3 5], FXUBFFHF 6L CEATHRBIIN B4 ) R il ok
19 1.0 mm BIBEEE,  KF SN —20 °CUKAR T R A7 25 H o
F 1 R RALR S E K R

Table 1 Composition and nutrient levels of experimental diets (DM basis)  g/kg
1Akl Diets

TiH Items L3P1 L3P2 L6P2 L6P4 L9P3 L9P6
J5Kl Ingredients

1) Fish meal 300 300 300 300 300 300
ZH Soybean meal 100 100 100 100 100 100
5%E Squid paste 30 30 30 30 30 30
4% Peanut meal 80 80 80 80 80 80
SEFFFA Rapeseed meal 60 60 60 60 60 60
HiFFAA Cottonseed meal 40 40 40 40 40 40
T KEAH Corn gluten meal 40 40 40 40 40 40
o-JEFD a-starch 240 240 180 180 120 120
35 MR G4 Mixture of fish oil and soybean oil

1:1) 20 10 40 20 60 30
KE WM Soybean phospholipids 10 20 20 40 30 60
¥ 54 R TR AL Mineral and vitamin premix? 20 20 20 20 20 20
7&K Each molt 1 1 1 1 1 1
IRJiE# Spirulina powder 30 30 30 30 30 30
IR — 245 Ca(H2PO4 ) 15 15 15 15 15 15
JH[EEE Cholesterol 2 2

it 7 Adhesive 5 5 5 5 5 5
B4R CMC-Na 7 7 37 37 67 67
A1t Total 1000 1000 1000 1000 1000 1000
B 7E7KF Nutrient levels/ (g/kg) ?

/K4y Moisture 98 96 101 99 100 103
HEAMR CP 408 410 412 409 407 410
HAENT EE 70 70 101 101 128 130
K5y Ash 76 77 74 79 74 76
SAE GE/ (MJ/kg) 19.54 2023 1977 1952 2033 19.64

D)5 5 2 A R TR R T 58 Tl kL 4L Mineral and vitamin premix provided the following per kg

of diets: Cu2.0 mg, Zn34.3 mg, Fe20.9mg, Mn 6.2 mg, Se0.18 mg, [1.61 mg, Mg 52 mg, Co
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84
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86
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0.24 mg, VA 16 000 IU, VD38 000 IU, VE 160 mg, VK3 14.70 mg, VB; 17.8 mg, VB: 48 mg,
VB 29.52 mg, VB12240mg, VC (35%) 800 mg, MHEZMZ niacinamide 79.2 mg, D-iZ FR45
calcium-D-pantothenate 73.6 mg, MR folic acid 6.4 mg, ZE¥) & biotin 640 pg, LEE inositol 320 mg.
2 Sl Measured values.
1.2 I AR AN TR I A B
TGO TE I3 M TSR DX B P B AR b = b A BR 2 = (T 8 e UL 548 A M 9048 T
PEEhBEAT) o 5 AR i B AT B F 1, SRR E D (0.075+0.001) g, T
i, FUAR RS o RIRARAE FRAE KR 77 15d, 458 24 h J540 T 24 4 100 cm*100 cm*100 cm
(SR A 195, FRIEELAE /K2 300 L, JFCE A AW EA AL IMA M E Y . FEERLIK
75 150 FEo BFARI AR 4 GLIRIAR, XS ERIBENL G fER 07:30 FRAF 18:30 %
PO LK, MR, RIBETER R E . R A L. DU 24 h S PTEK
IRIG A M) KA pH R 7.5~8.1, REIKRELT 0.05 mg/L, HELEMARFHARIKREE 6.2~7.1
mg/L. FRHET 1K, BERHIK 1/3, Kilf 24~28°C. 1FF 4 FIRFRE 1K, 5% 8 G,
A58 24 h JE TP IR RAE
1.3 JsE fbs 5757
1.3.1 AR PEREIE
K BELATA A AR 57 5 2 SIS E, Gl REL H I R (WGR), S %
(SR). HpEAK&E (SGR) Kbkl 2% (FCR) . FAEKMAESERTHEARXWT:
WEZR (%) =100x (AR E—VIHEE) AIEAE;
FAIGEE (%) = 100x 2K UF B AUVIURIF R HL
R K& (%) =100 (In ZRAE —In PIEARE) /HFRRE
TREF B =T o 5 N\ B/ A
1.3.2 JHFIBRIRE AL a0 A Bt S8 b Fa b (R0 i
MEHELH BEHLEEL 8 BB HASVAUR, VKR HIR IR, FIBERR ERZ il (PBS) ZE18 ik,
WK ARWR 25 3R T K 5y, (ETRRIRIER (xw-80, M R H R &) D HBOLIF IR,
BIRRRAIIG, B 0.5 g ZE A ALEURE M, NN 9 (AR5 & 20 0N 0.8% ) A B1 £h K i e 10% 14
HAUSJIRA, 3 000 r/min #5.Cr 10 min, B EIEW, FT000E JFP BRI b v AL G 8 ) R 4 A 48
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bRo JEMEE (amylase) B NG (typtase)  AEMiE (lipase) AEAAALYLALES (SOD)
S B R RE AT (T-AOC) 15 28 112 5 (0 e 359 5 FH R st s J A 0 Rt BT A 7= 11
A& E -
1.3.3 FHBRARH L5

HEA VR SR AT RARAL 3%, FE % 225 RS 7%, MBS, B
B3 R A AN, UK RRIEER S T BOLAT AR, ) OCT Wl )5, H Leical 1900 (1#
H Leical A7) AEVIAHLYIY, Ul 10 um /&, FERERR A b, SR 5K T3PS 5y
t, 70%L BN R 2 RYS, HImMB R E Fld /i, RA OLYMPUS BX 51 ( HA Olympus
AED BAEUE RGE SRR R LR .
1.3.4 EFRMI AT

SRARTARLRE: it T DR HERS 72 53 20, WSCERTRIAR (AR F T oy 4 Hor, KGr &5 &
5 R AR 72 R T2 (LIB 18 B IR TN, bt DU RS AIRARD 5 HliE
F & e R YLK E &L (GB 5009.5-2010; AT AHALAC: LNK 87 &Y, VLI B M
IR TR 2208400 KN 520 B, SRRgRl/R BLAXER A BRA R « AR & 8w R F
RIRHFZE (GB/T 14772-2008) o FADRHFLEAER 4 B 3 E i B (PARR 6300 &Y, I
B AR A IR AT JE; K7 &2 KH] GB 5009.4-2010 H 77k M5E, kT
200 °CERALZEAE M, T 550 CCRg 2l 45 i dph (8-10TP A, bl RIS HIEH R
A KR EEE,
1.4 Hdls ot

IV B0 USF B ebr e 22 R . B0 B8 SPSS vl BT, SR BRI 305 %
SrHt Cone-way ANOVA) RN 7 204 (two-way ANOVA) T2 /50 B #EAT 047, F
KH Duncan [RVEFFAT 2 EELEL, REFMIKTEA P<0.05.
2 SRES
2.1 AKtERe

HEE 2 WA, TERHIE T KF (IRZRIE-S W In&ED AR SRR LX) H AR IR ) 2R A4
H,OER REAKER, R RBONSGE R BB ELN (P<0.05) , HoFHKZOME
FX HATRAR AR E | W E A e A KA E R W (P<0.05) o &4 HATEIR
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132

IS BT 47.8%~66.9%, UL L6P4 4H 1% £ i

T3 Z AR B, AR A

RIRE R TR R4l (P<0.05) , mBElE A RGE 3 B35 m TRBEIE4L (P<0.05) . HHE &

FlEr e A KRB 0L LoP4 A, HUGE L3P2 4, —#BZE s THME&H (P<0.05) . 77

ZoWTEE RR IR, B AR KT T, 1Y AR 58 AR R BB N B T e A 2L
TARBENEA (P<0.05) o 4L/ iaE] AR A 22 7 5 1Y B AR ARG AR KR A

F£2  HABIRREKYERE
Table 2 Growth performance of oriental river prawn (Macrobrachium nipponensis) (n=3)
sk E . e
5 H Finalbody ~ JLf  REREE s mws
Items weight/ (% d) FCR SR/%
(g/l@)
213 Group
L3P1 0.261+0.003%  246.66+5.29°  2.22+0.03° 1.52+0.09® 55.17+2.2¢
L3P2 0.273+0.002°  264.41+4.32°  2.31+0.02° 1.39+0.04°  62.33+4.41°
L6P2 0.232+£0.006°  208.54+7.68°  2.01+0.04¢ 1.53+0.10>  54.33+1.76°
L6P4 0.277£0.006*  272.02+5.34*  2.35£0.03¢ 1.31+0.07¢ 66.83+2.69
L9P3 0.205£0.005¢  173.67+7.28¢  1.8040.05¢ 1.7040.03*  47.83+1.67¢
L9P6 0.206+0.005¢  176.4746.27¢  1.82+0.04¢ 1.63+0.09%  53.67+2.46°
BRI INE Addition of lipid mixture (L)/%
3 0.267 255.53% 2.26° 1.45° 58.75%
6 0.254b 240.28b 2.18° 1.42° 60.58"
9 0.205¢ 175.06° 1.81° 1.66 50.75°
REBEAR L] Proportion of soybean phospholipids (P)/%
333 0.232° 209.62° 2.01° 1.58 52.44b
67.7 0.2522 237.63% 2.16° 1.44° 60.942
J7Z 5t P A P-value of ANOVA
FRIBGYIRINE L <0.001 <0.001 <0.001 <0.001 <0.001
NGAT AR Y <0.001 <0.001 <0.001 <0.001 <0.001
ZHAEM Interaction <0.001 <0.001 <0.001 0.157 0.057

A —30 H R [R5 8 B A e 7 B R P REROR ZR AR E (P>0.05) , AFRNG T

RIRRZE R B EP<0.05). FE[F.
In the same column and under the same item, values with no letter or the same letter

superscripts mean no significant difference (P > 0.05), while with different letter superscripts
mean significant difference (P<<0.05), . The same as below.

2.2 Ry

FHEE 3 WA, R ZRIR-A 10 0 & AR S g LAk AR VR IR (R4 REL IR 7 2 B AP e 3
S (P<0.05) , T EMASHL R B FURK 7> & B0 R & (P>0.05) , H-#HMWZ AR
XPURMAHLIE G HL R A BINK > & BT RFLI (P>0.05) o TEDITERER, MR

Jig Wi &Ll LOP3 i, W& m THAMSA (P<0.05) ; BEAE R T KT 17t s, IF
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144

AR & B B3 ETE (P<0.05) « il M ZHLUF AR AR 1 5 & B T IRBE IR 4L (P<0.05) .
2.3 JFFIBE R AL BS PR R i A

B 3 WA, RZRIRA W0 0 & A OK S T EU A3 A — 38 128 ELATE OGS I A 0 1 J fe
TEMBEEVE AN 2 (P>0.05) o FASVARR (B IR 28 & 1 e A IR T g 5 138 2 IR 2R IR &
PO e (R 2 0 (P<0.05) , JFRICA RN 4L R F T AR 41 (P<0.05) .
I A VA 0 £ PP JB8 e g 0 T 2 A1 52 DK A g L9 ) B 38 5 (P<0.05) , M R4l & = T
RBEARLE (P<0.05) o Mbhb, NEZSIRA IR In i A0 K S AR LA i s Mt e LA 251
AHAER (P<0.05) .

HHE% 3 ml %0, HATEER R SOD 7 AT T-AOC 3552 JIg FRTR -G W0 N & 1) 2. 35 52 1)
(P<0.05) , T KGR LGIN MR RE (P<0.05) o BEEERDIKFIITHE,
JFFIE R SOD ¥& P Se TR JE B, 1 T-AOC MIZHE ETF. thdh, REZIRA 0 b Aok o
Jig EE A F L ASVR IR BRI T-AOC & BA ML HAEH (P<0.05) .



145 R 3 HASTHEN A LSRR HR S A B R A AR AL i

146 Table 3 Body composition, the activities of digestive enzymes and the antioxidant indices in hepatopancreas of oriental river prawn (Macrobrachium nipponensis) (n=3)

WALBEE M Digesti tivities i AL F5 4R Antioxidant indices i
(R Body composition/% AT IR AR AL BV 1 Digestive enzyme activities in+— JEfEIRHTEALTEF: Antioxidant indices in

hepatopancreas hepatopancreas
TiH Ttems > S i
M 7J§§} PR E 5 R 5 Tfpﬂff/ifi . Jig Wi Am}ji:i] / jmg e A B Bl HEHTAMRE
Moisture CP EE Lipase/(U/g prot) SOD (U/pg prot) T-AOC/(U/ug prot)
prot) prot)
7 Group
L3P1 78.31+0.31 14.32+0.34 1.07+0.11¢ 2.92+(.242b¢ 298.26+24.4° 0.124+0.013 106.74+11.5% 0.45+0.124
L3P2 78.35+0.41 14.33+0.95 0.97+0.06¢ 3.13+0.67* 361.01+£33.16° 0.128+0.015 128.87+17.00% 1.224+0.38%¢
L6P2 78.62+0.76 14.42+0.50 1.52+0.07° 2.7840.51%¢ 261.26+19.04° 0.132+0.024 144.63+22.49° 0.85+0.07¢¢
L6P4 77.89+0.81 14.56+0.7 1.20+0.09¢ 3.35+0.46° 359.93+34.59* 0.172+0.038 133.44412.84%® 0.96+0.19°
L9P3 78.83+0.74 13.92+1.93 1.71£0.15% 2.28+0.12¢ 182.91+7.29¢ 0.160+0.035 74.57+12.00¢ 1.73£0.26*
L9P6 78.39+1.02 14.46+1.02 1.47+0.11° 2.52+0.16% 200.73+10.43¢ 0.134+0.025 86.17£10.92%¢ 1.57+0.32%
BRI AW INE Addition of lipid mixture (L)/%
3 78.33 14.33 1.02¢ 3.032 329.63* 0.126 117.80° 0.83°
6 78.25 14.49 1.36° 3.07° 310.59° 0.152 139.042 0.91°
9 78.97 14.19 1.60° 2.40° 191.82° 0.147 80.37¢ 1.65°
KN EEH Proportion of soybean phospholipids (P)/%
333 78.82 14.22 1.432 2.66 247.48b 0.139 108.65 1.01
67.7 78.21 14.5 1.22° 3.00 307.22a 0.145 116.16 1.25
J7 #5301 PAH P-value of ANOVA
MR G L 0.316 0.871 <0.001 0.027 <0.001 0.268 <0.001 <0.001
KEBEELLH P 0.154 0.625 0.001 0.107 0.004 0.648 0.309 0.063
L HAEA Interaction 0.489 0.887 0.180 0.719 0.039 0.159 0.188 0.017

147
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2.3 JHRARA LM 5%

J6 BB PRI, L3PL. L3P2 ZH H AVAEF s o i 48 /s B, LeP2.
L6P4 20 H B HI g i UKL, 15 LOP3 LIP6 ZH3X 2 /N i i 7K - 21 H Ay b AT Jik g v i
J AR g /)N, H LIP3 ZH i i MOk 2 2 2 T L9P6 4.

a: L3P1 4H; b: L3P24H; c: L6P2 4H; d: L6P4 4H; e Flg: LIP3 ZH; fF1h: LIP6
Mo JHIEIRH S b G s i) o i 107

a: group L3P1; b: group L3P2; c: group L6P2; d: group L6P4; e and g: group L9P3; f and h:

group L9P6. Lipid granules are stained yellow in hepatopancreas tissue.
K1 HASTHENT AR R ) A
Fig.1 Frozen sections of hepatopancreas for oriental river prawn (Macrobrachium
nipponensis)

30 i

HR S AR 15 5 52 KPR B8 TP i — S i [R5~ RS2, K AR T s RUKR FEDS) YA
R ERURFENSL, pHITL, SR ENSSE, thoh, HARINEE MWEAR, WERENEENEE
R ARG . ARIG T, R AL IEYTHE J5 B IK,  [FII FRFE 6T A B8
AR H AR MR ZRIE, JERAGORE R, WRER, UL/, RS
FIv I AR 7K B ERL - S4 E AR R E R I 2 BIME A, 9 HASTRER ARG Jitse . ZERE IS 1
—MEEREMSE. 8 AR R TR, SHHAHIFIAE R 47.8%~66.8%,



167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

HRLE 173.67%~272.02%, TR REAE 1.31~1.70, RPHARFIFEK RIF, 5645 R e
i 70 53 S BRI 2 7 o

AHEFEH, R T 77 Z a5 R B R R RIS VRN & 6% (TR KF A 10%)
I A TR 1) R S d e, (ELHE TR A B R T IR SRR S iR & 3% (kL IE K -F-h
7%) B R, X 2 Hikee KRR R EE R AR, HRR R Eoie R
BoR, L6P4 41 CBRHIENI KT 10%) H A IR Rr € A K e m o H A TEAR BAT AH B
RIS, DR E AR i A0 U AT 2 o AR R ABLZEL P Wi ST 9 b R IR 2 R v H AR TR AR
JRAE FRAEAE AR, AR [FISOR 28 B R S AR A B R A . BRI R R T8
BB RS, A6 FE BAR(E TR R 10% 0 i 7 7K T Ll A8 H AR YR M f Jig I 1) 75 2

Hari Z509% 9L [IEER (Macrobrachium rosenbergii) #ELRIIG I 7KV N 6%~ 8% 4=
Kapehf, BRI S G12%) WA HAEKS fUmAN .. FFECI TR, ML
GNIEXTER (Litopenaeus vannamei) 1EVIRIRE i 7K A 8.47%If 1 25 5 AN ik e d i, WlkHIR
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Phospholipid Affects Dietary Lipid Requirement of Oriental River Prawn (Macrobrachium
nipponensis)
WANG Zhi CUI Guangtong CAI Chunfang® REN Shengjie QIU Xiaoliang DING
Huiming ZHANG Weiye YE Yuantu
(1. Key Laboratory of Aquatic Nutrition of Jiangsu Province, School of Biology and Basic
Medical Sciences, Soochow University, Suzhou 215123, China; 2. Suzhou Yangchenghu National
Modern Agricultural Industrial Park Co., Ltd., Suzhou 215123, China)

Abstract: This experiment was carried out to investigate the effects of dietary phospholipid on the

e = N =
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requirement of lipid for oriental river prawn (Macrobrachium nipponensis). The oriental river
prawn with the initial body weight of (0.075+0.001) g was fed in indoor tanks and fed
experimental diets for 56 days. Fish oil and soybean oil was mixed with the equal proportion first.
Next, soybean phospholipid was mixed into the mixture of fish oil and soybean oil at the ratio of
33% (low-phospholipid group) and 67% (high-phospholipid group), respectively, then each lipid
mixture was supplemented into diet at 3% (low-lipid group), 6% (middle-lipid group) and 9%
(high-lipid group), respectively, to formulate six isonitrogenous and isoenergetic diets, which were
named as L3P1, L3P2, L6P2, L6P4, LIP3 and LIP6 according to the additions of lipid mixture
and soybean phospholipid, and the measured lipid level in those diets was 7%, 7%, 10%, 10%,
13% and 13%, respectively. Each diet was fed 4 tanks and each tank cultured 150 shrimps. The
results showed that the survival rate of shrimps in six groups ranged from 47.8% to 66.9%.
Among them, the survival rate of shrimps in L6P4 group was the highest, followed by L3P2 group,
and the lowest in L9P3 group. The final body weight, weight gain rate, specific growth rate and
survival rate in the high-lipid group were significantly lower than those in the middle- and
low-lipid groups (P<0.05), and the feed conversion ratio was significantly higher than that in the
middle- and low-lipid groups (P<0.05). The final body weight, weight gain rate, specific growth
rate and survival rate in the high-phospholipid group were significantly higher than those in the
low-phospholipid group (P<0.05), and the feed conversion ratio was significantly lower than that
in the low-phospholipid group (P<0.05). The addition of lipid mixture and the proportion of
soybean phospholipid had significant interactions in growth performance indexes of shrimps
(P<0.05). Body ether extract content was significantly increased with dietary lipid level increasing
(P<0.05), however, the body ether extract content of shrimps in the high-phospholipid group was
significantly lower than that in the low-phospholipid group (P<0.05). The activities of trypsin and
lipase in hepatopancreas of shrimps in high-lipid group was significantly lower than that in
middle- and low-lipid groups (P<0.05); the activity of lipase in hepatopancreas of shrimps in
high-phospholipid group was significantly higher than that in low-phospholipid group (P<0.05),

and a significant interaction between the addition of lipid mixture and the proportion of soybean
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phospholipid was detected (P<0.05). The activities of superoxide dismutase (SOD) and total
antioxidant capacity (T-AOC) in hepatopancreas of shrimps were influenced by the addition of
lipid mixture (P<0.05), but the proportion of soybean phospholipid had no significant effects on
them (P>0.05). However, the addition of lipid mixture and proportion of soybean phospholipid
had a significant interaction in hepatopancreas T-AOC (P<0.05). These results indicate that
phospholipid should be kept in a proper proportion with lipid in the diet, and it is relative optimal
when the dietary lipid level is 10% and the phospholipid addition is 4% for oriental river prawn.

Key words: oriental river prawn (Macrobrachium nipponensis), soybean phospholipid; lipid;

growth performance; digestive enzymes; antioxidant capacity
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