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AI=(C12:0+4xC14:0+C16:0)/(EMUFAs+n-35PUFAs+
n-6=PUFAs)
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22 ENEFRRS
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ValfllMet; -0 75 2 & FR2F: HisflArg; JE U FHH
HIR8F: Aspy Ala. Glu. Gly. Ser. Cys. Profil
Tyr. AFEF#HEAEIHis. Args Asp. Glu. ZERR S
H(TAA) MR T &AM S B (NEAA)ZE 7 3%
(One-way ANOVA, P<0.05). 3% i#iF#EAsp. Glu.
NEAAMIBE A EETAA. NEAA S 2 & T K Fh
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Tab. 1  Growth traits of four wild Macrobrachium nipponense populations

Fi#¥Population 4K Total length (cm) & Body length (cm) 4 H Wet weight (g) i W%ll\gd}isggl;: et # W%:tl:?(l%;ontent
K i Taihu Lake 7.5340.90" 6.14+0.73" 5.07+1.32" 1.68+0.68" 34.87+3.07
il Gaoyou Lake 6.59+0.75" 5.73+0.65" 3.69+0.81° 1.26+0.37° 34.90+5.83
% Hongze Lake 7.11+0.68" 6.28+0.59" 5.210.77° 1.7140.44" 33.99+5.21
% 3] Luoma Lake 6.1240.99° 5.41+0.84° 3.41+0.73° 1.18+0.57° 35.4044.22

T BRSO TR EZE (n=100).  [F—FIREA R L bR 7 BEOR 22 53 .3 (P<0.05); T IF
Notes: Data are expressed as Mean+SD (n=100). Different superscript letters indicate significant difference at 0.05 by Tukey HSD’s

test. The same applies below
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Tab. 2 Proximate components in muscle of four wild Macrobra-
chium nipponense populations (% wet weight, n=3)

wa HEA gpen Ko
Population Crud.e Crude lipid HLK Iy Ash Moisture
protein
ﬁf@mhu 17734049  1.69+026 1.07+0.02 79.49+0.28
1 HI A
Gaoyou 18.81£0.62 1.40£029 1.24+0.01 78.53+1.12
Lake
WL
Hongze Lake 18762025 1712027  1.09:0.00 78.44+0.61
1% T 38
o Lake 1828£0.17 1.83+0.13  1.15£0.01 78.75+0.88

FHEFN 1 S 751 R (Tukey HSD’s test, P<0.05). L%
Me, WL MEEAA. NEAA MG IR 5
(DAA)E & i3, HUCHBLPEIRPRE, 757 R R
R, AL, LM EAA/TAAFIEAA/
NEAAf5 (5, 10 e IS i A f MK
24 SEBEFER

HRHEAASFICS, TEHEBRTrp LR, H AR
AN EF PR P LysiF o i s (3R 4), lIEFAO
2 A1 RN 4= 008 B KT (e IS8 b BE CSBR 48 ); ValiF
S EAK, B AE HATE IR — PR R . AR

AASVEAY 55 58, F R HH = B HE P A Lys>Met-
Cys>Phe-Tyr>Ile>Leu>Thr>Val; H 5 CSPE/ 45 B,
A EETR = B HE 7 A Lys>Leu>Phe-Tyr>1le>
Thr>Met-Cys>Val. AN [FFHEZ W EAATT 2 2 1% %
5 (One-way ANOVA, P>0.05). HEI S, 5% il
Pl EAAIR 51, FeOR UL BRI, S i A MK
25 MRAEREARKREE

H A VA SR 4B AR PR LA TR T R 167 (3R 5),
oo v RS B ER (SFA) 6 . FLAS i 0 g s 2
(MUFA)4Fh A1 Z A 1 fig 5 BR (PUFA) 6 Fh o 7E
L6 R T IR, AR IIAT AR HC20°0, i MU b
R HIC20:0F1C14:1. AREFFEECI8:0. C18:
2. C20:1% m %5 B ¥ (One-way ANOVA, P<0.05).
TSFAZ & i i B HE 7 D9 vk B> 0> v s il >
3% Dpill, SMUFA S 2 1 5 BN HE T 5% B>k 5
1> K> = BRI, SPUFA S & i s SR HEE A%
L3> I 1>k > W . PUFA AR B AR 3
IHAEMIEPA(C20:5)FIDHA(C22:6) 1 M & &, £ K
BT A 5 vy, e IS YA P B M1
2.6 IR

H A VA AR 4 B A PP b B0 3 UK
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Tab.3 Amino acid composition and contents in muscle of four wild Macrobrachium nipponense populations (% dry weight)

GBI R A e MG 88 RE I% Lol
Amino acid species Amino acid name Taihu Lake Gaoyou Lake Hongze Lake Luoma Lake
W R EIEREAA W R Lys 7.37+0.01 7.29+0.12 7.60+0.22 7.61+0.10
KN H2Phe 3.43+0.05 3.37+0.04 3.55+0.06 3.61+0.04
7 R Thr 3.20+0.01 3.15+0.04 3.31+0.08 3.33+0.00
Ftoc R MRlle 3.75+0.03 3.71+0.09 3.89+0.10 3.96+0.05
S Leu 6.29+0.06 6.19+0.05 6.49+0.17 6.56+0.09
AR Val 3.67+0.03 3.64+0.13 3.82+0.12 3.88+0.01
HAMMet 2.49+0.01 2.42+0.07 2.55+0.00 2.56+0.00
b i B M semi-EAA 4 B2 His 1.86+0.00™ 1.7540.04° 1.97+0.04" 1.90+0.03"
KR MR Arg 5.82+0.07° 5.03+0.02° 6.29+0.18" 5.2240.08"
b TFRAERNEAA RAERAsp 8.324+0.01° 8.02+0.12° 8.73+0.00" 8.4420.03°
HE MR Ala 6.00+0.07 6.06+0.03 6.10:£0.22 6.41+0.14
BEEGlu 13.3240.01° 13.28+0.08" 13.53+0.09° 13.81+0.01°
HAMGly 4.57+0.13 4.62+0.09 4.4140.12 4.40+0.20
225 BZ Ser 3.05+0.04 3.03+0.12 3.17+0.03 3.05+0.03
AL Cys 1.31+0.01 1.46+0.06 1.21+0.18 1.38+0.02
Ji# & & Pro 3.04+0.11 3.02+0.06 3.22+0.09 3.02+0.16
B R Tyr 3.02+0.06 2.92+0.04 3.17£0.02 3.03+0.08
HHMREETAA 80.52+0.14° 78.35+0.13" 83.01+0.83° 82.18+0.26™
DRI S FEAA 27.72+0.19 26.72+0.31 28.66+0.75 28.96+0.26
JE0 7 R SRR 0 EENEAA 45.1240.03°  44.85+0.12° 46.09+0.22° 46.10+£0.04"
SR B IR B DAA 32.2140.21 31.98+0.15 32.76+0.44 33.06+0.30
EAA/TAA(%) 34.42+0.17 34.10+0.38 34.52+0.56 35.24+0.20
EAA/NEAA(%) 61.43+0.38 59.58+0.59 62.16+1.33 62.83+0.61
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BNEE, HONNa, CafiiMg; S LR LZn sy
w=NEE, Cr Rl . ARMEAMoflFe? &
72 5 1.3 (One-way ANOVA, P<0.05), & i

test, P<0.05), 1M AR BEFe & & 53 = Tk B A
B (Tukey HSD’s test, P<0.05). LIS, 4% i
FfNa. Ca. Mg Cu® & &, 1M ARMIFHZn

P Mn & B 525 & T 5% M (Tukey HSD's
F4 BRBIMNEFEMBA AL B EERARITN

Tab. 4 Essential amino acids composition in muscle of four wild Macrobrachium nipponense populations

FAOUP/M R A4 19 il Taihu Lake  7iliiGaoyou Lake #:7%i#Hongze Lake % %i#iLuoma Lake

FefICri & i =i(K 6).

The FAO score 13 The egg

2 T REMEAA model (mg/g  score model 445 cs AAS cs AAS cs AAS cs
pro) (mg/g pro)

S Rlle 2.50 3.31 0.94+0.01 0.71+0.01 0.93+0.09 0.70+0.03 0.97+0.02 0.73+0.02 0.99+0.01 0.75:£0.01
HRE K Leu 4.40 5.34 0.89+0.02 0.74+0.01 0.88+0.02 0.7240.07 0.92+0.02 0.76+0.03 0.93+0.01 0.77:0.01
AR Lys 3.40 4.41 1.35+0.01 1.04+0.03 1.23+0.06 0.95+0.06 1.40+0.04 1.08+0.03 1.40+0.02 1.08:0.01
IR R Thr 2.50 2.92 0.80+0.00 0.68+0.00 0.79+0.04 0.67+0.04 0.83+0.02 0.71+0.02 0.83+0.00 0.71+0.00
AR Val 3.10 4.10 0.74+0.01 0.56+0.08 0.73£0.02 0.56£0.05 0.77+0.02 0.58+0.06 0.78+0.01 0.59:£0.05
- E i Met-Cys 220 3.86 1.07£0.01 0.62+0.01 1.10:£0.04 0.63+0.02 1.07+0.03 0.61£0.02 1.12:£0.00 0.64+0.00
iﬁ'%ﬁﬁﬁphe' 3.80 5.65 1.06+0.02 0.71+0.01 1.03+0.03 0.70+0.01 1.110.01 0.74+0.03 1.09+0.03 0.730.01
%ﬁ,ﬁ%%gﬁ 71.09+0.53 70.51+0.38 73.16+1.20 74.09+0.51

#5 BABIMNEFEMBEANAERREARRE S
Tab. 5 Fatty acid composition and contents in muscle of four wild Macrobrachium nipponense populations (%)

e Wi iR & 3% 2 Fatty acid nutritional

index K Taihu Lake m R Gaoyou Lake &M Hongze Lake 4% ¥Luoma Lake

C14:0 1.89+0.08 1.99+0.25 1.94+0.03 2.32+0.30
C16:0 20.20+0.07 20.86+0.83 18.89+0.71 20.05+1.53
C18:0 8.97+0.02" 10.7620.05° 8.13+0.63" 7.24+0.08°
€20:0 - — 0.44+0.25 0.28+0.08
C22:0 14.68+0.11 11.4945.57 17.02+0.54 13.55+2.05
C24:0 1.2440.05 1.17+0.02 1.46+0.07 1.13+0.18
TSFA 46.97+0.16 46.26+4.47 47.87+0.34 44.56+0.04
Cl14:1 0.30:£0.02 — 0.29+0.05 0.28+0.02
Cl16:1 4.75+0.85 4.18+1.56 7.41£0.16 7.36£2.24
C18:1 15.53+1.16 16.18+2.05 13.34+0.23 15.29+1.74
€201 0.54+0.04" 0.6040.05° 0.430.02 0.44+0.04"
IMUFA 21.12+1.96 20.9543.66 21.4840.46 23.3620.44
C18:2n-6 9.57+0.21% 9.25+0.13" 9.54+0.04" 9.89£0.09"
C18:3n-3 2.67+0.48 1.86+0.71 2.45+0.08 2.98+0.97
C20:2n-6 0.80£0.06 0.85+0.21 0.84+0.03 0.84+0.02
C20:4 n-6 0.320.00 0.39+0.03 0.33+0.04 0.32+0.01
C20:5 n-3(EPA) 8.85+2.76 7.9241.64 7.68+0.65 8.40+1.98
C22:6 n-3(DHA) 4.26+0.97 4.3840.30 4.9840.31 4.53+1.32
TPUFA 26.4543.52 24.63+2.94 25.81+0.92 26.95+2.23
EPA+DHA 13.1043.73 12.2943.34 12.66+0.96 12.93+3.30
RS IITR & & Total FA 94.74 91.84 96.16 94.87
Al 0.580.02 0.63+0.03 0.56:0.01 0.58+0.08
I 0.49+0.07 0.57+0.08 0.46+0.02 0.45+0.08

7 SFA. WA ER; MUFA. SRR R, PUFA. Z RUERIARIFER; EPA. 164E FilGHR; DHA. —+ “W/SIGRR; Total FA. &
fig 2 i

Note: SFA. saturated fatty acid; MUFA. monounsaturated fatty acid; PUFA: polyunsaturated fatty acid; EPA. eicosapentaenoic acid;
DHA. docosahexaenoic acid;Total FA: total amount of fatty acid
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ARV B AR . K S TR 48 5F
PR (0 EE AR AR . VL8 DU R B AR F VAT
B RZEN33.99%—35.40%, 1K T FE VS /K B AE L O
0 (36.3%) 1 F132E & 648 I BS PR IR (37.6%)"), 1H &5
TRV K B AR HENR (3 1.5%) R FE AT (32.86%)! .
AR B AETHE . Y BRI 20 H
AVBUR A e A T IR T, H A
HRAANBF A R L TR MA 4 KL R K. IR EALIA E
ZRRE, BEREMERN, Hek, Bk, &
HFIVLA N BRI HE T 45 RS & R R T HET
gE M I, 229 H AVBER (AR>S cm)IE SRR B &
A AR 4D 388 K32 T 14 A, EL G o AN 1 L E R
NBE; TR, SR AR RIRS 1 S G AN i R A R
(B 2 PR AR o KT H AR AR IR E KL R K
AR E T H A — @, R ARG R
3N PR R, RT3 R LA ek H ARVH IR AE K
PEREM &R AZ —.
32 BHEFRRSY

AR PRI R A 0 R T S A A ) A B A AR
P AEHR", dnHuang 5" % B, TRHE R R 2 5
Wi 7258 H AU UL PR AR 7 & & . TEARHE T,
L3748 DA H A BER LA A . R . K
SRR & B0y 3 N 17.73%—18.81%-  1.40%—
1.83%- 1.07%—1.24%#1178.44%—79.49%, /T %
AN TR K FIK 5 917.08%—
19.16%- 1.19%—1.84%. 1.11%—1.37%F177.53%—
80.60%HIAZ AL T 2, e B A F AR R AL
W IR R R B AR A R RN K, A e ik AR K B
B AR PN B RN B ) 0 R A X T A R RE TR R
painp- A RSN P NS I s ST iga S = P NTEL DI
JR 25 BRI i S R AR /KIS H AR VB IR = & B9
TIRECAFEE A K.
33 SEREKEERARK

RIEFRANIE . R BN K S

P EEFR bR . H A EER4A 37 A4 Fp LA A His
Arg. Asp. Glu. TAAFINEAAZ% 553, €4
7 P 58 R £ A R S 0 0 TR S R R RN o
A R IR AR R R AR e A R
Hh, B Ch U AR BT AL B K A 55 B T R 2 R R
Glu. AspHIFR 2 KNEAARSE N, Tt 3 K s A
BhFof 0 TR B His. ArglI R KNEAAF
TAARIGIN o AKIRIA B G e 52 ey | A JE AR JUL PR v
DHEBRER. PO RABERMAELFRZAER A
AR T BRI .

BN EE 1 O I B 5 e R S R R 1 AL
g gEa xR, AABIFZARTE. S RE
MEYrh A B & E5% B &=, FULA ik
B S EAR, HE AR EAE31.63%—
37.53% 12202, GluRil Asp AL 5S8R )R AF 1
HEPRR, Horh Gluft Sk 25 . 7EAHT 5, 3% W)
FEEGlufr 2 m T HAR3A MR, Asp & 5 T Kl
ToAE R v ST e A, L PR R TR A A X e v
< BH 9% 5 U8 B Az H ARy R Tl A b R B b £ 5% .
BB R OB Bk T 8Bk A4 i 7R 4 7 2 A
R M R L) e 5 8 FEHER T LT, 3%
WM BEENLA A Lys. Phe. Thr. Ile. Leu.
Val. Met. EAA. EAA/TAAFIEAA/NEAARH XS
5, 22 B 3% B H A TR R S R R 1Y) R o o e
i T H Al AR

W TR IR TR BU(EAAD W] WL b 75 2
HRE B SREEA Rz MEEEE ., Ak
THURAN B LRI EAA PR AETE R 970.51—74.09, i
T8 Al X MR (Parapenaeopsis hardwickii)~ JLYHVE
XHHR(Litopenaeus vannamei)~ % K AYF . F510 H
iFy B IRVBUN(M. rosenbergii) 1 Fg 32 W5 X R (Pe-
naeus stylirostris), 55 HASHRQP. japonicusyeir! ">,
U B H A VAR 4 75 2 B TR R 2, SRR
T A R BRI AR . 3% Rl
EAATR 1 Fo At 10 B A2, s 5 S 1T LA
HH Db 7 S B R A R A B B S A bR R, BEAT
A N TE A 75 LR 1) s A L. TR

#*6 BAXNBIMNEFEMBENATIRSE

Tab. 6 Contents of mineral elements in muscle of four wild Macrobrachium nipponense populations (mg/kg)

FhHE H(EK) #MNa)  £5(Ca) B (Mg) fMn)  EE(Zn)  B(Fe) ¥ (Cr) Hil(Cu) HE
Population Kalium  Sodium  Calcium Magnesium Manganese  Zinc Iron  Chromium  Copper Total amount
[T 147902+ 7462.5+ 5495.3+ 1175.5+ 451+ 63.25+ 35.65+  0.034+ 109+ 2703731+

AWiTaih Lake 502" 53.0 106.1 94.0 0.28" 1.63 3.6l 0.006 0.85 391.17
R Gaoyou 14356.0+ 86823+  6068.2+ 1211.8+ 6.43+ 63.07+ 28.32+ 13.5¢ 3042523+
Lake 490.4 34.7 29.7 57.9 0.76" 571  855% * 1.21 1745.93
WM Hongze 15871.1+  7838.5+  5765.4+ 1191.7+ 3.23+ 60.20+ 17.53+  0.028+ 103+ 30756.75+
Lake 802.2 810.7 289.9 106.1 0.85® 396 3.11° 0.009 1.08 3459.42
%O Luoma 127424+ 9142.5+  6739.3+ 1233.2+ 272+ 62.25+ 24.05+  0.017+ 16.15+  29960.67+
Lake 349.8 385.1 923.3 111.7 0.54° 3.18  1.34° 0.003 0.92 1777.19
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COMPARISON OF MUSCLE NUTRITIONAL COMPOSITIONS OF FOUR WILD
ORIENTAL RIVER PRAWN MACROBRACHIUM NIPPONENSE
POPULATIONS IN JIANGSU PROVINCE

TANG Jin-Yu"?, YE Jian-Yong', DAI Yang-Xin’, JIANG Ai-Lan' and WU Chun'

(1. Sugian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China; 2. College of Animal
Science & Technology, Nanjing Agricultural University, Nanjing 210014, China; 3. Institute of Fisheries Research, Hangzhou
Academy of Agricultural Sciences, Hangzhou 310024, China)

Abstract: Recently, the oriental river prawn Macrobrachium nipponense aquaculture industry has suffered the degene-
ration of genetic characterization, which presents a significant obstacle to the sustainable development of freshwater
aquaculture. To select the excellent breeding and cultivate high-quality larvae of M. nipponense, we explored the nutri-
tional composition of edible muscle as an essential indicator of selection breeding by studying the growth traits and nu-
tritional composition of wild M. nipponense from the four largest lakes including Taihu Lake, Gaoyou Lake, Hongze
Lake and Luoma Lake in Jiangsu Province. Results showed that the flesh content rate of M. nipponense ranged from
33.99% to 35.40%, and no significant difference was found among the four wild populations though the total length,
body length, wet weight and muscle wet weight were obviously different. The changes in crude protein, crude lipid, ash
and moisture of M. nipponense muscle were 17.73%—18.81%, 1.40%—1.83%, 1.07%—1.24% and 78.44%—79.49%,
respectively. Total 17 amino acids, including 7 essential amino acids, were identified in muscle, and the essential amino
acid index (EAAI) was 70.51 to 74.09. The contents of His, Arg, Asp, Glu, total amino acid and nonessential amino acid
were distinctly different in the M. nipponense from the four natural waters. Total 16 fatty acids, including 10 unsatu-
rated fatty acids, were found, and the fatty acid composition (C20:0 and C14:1) and contents (C18:0, C18:2 and
C20:1) were obviously affected by various available food resource and environmental factors. The mineral elements,
including 4 macroelements (Na, K, Ca and Mg) and 5 microelements (Fe, Cu, Zn, Mn and Cr), were monitored and the
contents of Fe and Mn were significantly different among the four wild populations. These findings indicate that the
flesh contents are similar among various size of M. nipponense, and that the food availability and environmental factors
may significantly affect some amino acids, fatty acids and mineral elements. Thus, it is necessary to maintain these nu-
tritive substances during the aquaculture period. Taihu Lake shrimp and Luoma Lake shrimp can be served as seed
shrimp to improve the genetic characterization of M. nipponense in Jiangsu Province.

Key words: Macrobrachium nipponense; Wild population; Growth traits; Muscle nutritional composition; Nutritional
value



