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telts TR SR, BOREC AR, AR
K, =i, AR E ™ Pl g4
L A Y b I R R A R S A R
FEBORVE FR A N2 S A R ARE . S8 T I, ASBE
FEOPHT AL T ARG b S R S IR =R
AR A R AR A PR R WL AR b i
FEMOY . AR AR W R LA, DA HE TR
BEL T WA AN it B 47 4 Bt RE At K5l

1 HRS %

1.1 SEIeH

Hh R O R S I A R 1 v AR M (LT R AR E
FRHE A 1R 2R S I SRR S b, BTt
HAA 2000 m* ZE 47, L3 P RO A A e AR v 4
ORESIR IR, PHARTERREE N 1.5 m, f5HER 2 m,
b 5 VU S 15 B 6 I, 7 L AN ) Sl 3 A ol
B2%; 6 APEMbIEESR 30 R s, P48
64 200~300 g(RTHITEIRE H b7 3R50), FRoEHT
N 6 H 2 11 A, FAH iR b gh rh e g 2 g 4%
W A iRkt . IR SR Y AR (DL T TR L
T [ W VLA &l FRE P, SR (] OR H S
PO AR 5 N R IR SR B A, A KU i A
30 m* ZE 44, 5 H AR N 50 ¢ HI%E,
IR N 20 H/m?®, FE5E S AR BRI
J R AR BT A R, H R R AR AR Y
2%~3%I 15, BERFEMRPII(7:00 F1 17:00), $EHR
0 H PR 40%F1 60%, FRFEIF N 5
AZE 1A REES PR R ) FEE SR
WA W 1Al e A FiEEE B), T 2014
£ 11 A BIES HAECA 24t B4 o 51
o2 3 R)REEA 1 R EEE IR AR
(546.77+26.22) o] FlME ki 2 % [ 1A (461.98+
47.05) gl, TG RIZ 1L B LI O R I A oK
W= T IR S50 . AT & bR S 06 5 R 1
Bk, HT B LERFAKSIFRE, KRG MHE
HDU R ILA L #F i RO IEAREE, 115540 1146 2L (soft
apron index, SI=#} i1 H /4K T x100%) F1 i {4 tb
(hepatosomatic index, HSI=FJIif & /& 5§ x100%),
SRJE B BT BRI B B 48 o T —40°C VKA A~
FEo T LD FURE 2 2 v A e 2 22 1 & B

U, SRR s T LA AR L A 3R T

x1 TRPEESHEFGEBANERRT R
Bis B B& 40 R (R T 56t
Tab.1 Proximate nutrient contentsand fatty acid compo-
sition in experimental diets of Trionyx sinensis and Eriocheir
sinensis (air-dry basis)
%

WiH item Tkl A diet A 1A%l B diet B

OB Ry proximate composition

JK4¥ moisture 5.34 11.36
MAEH crude protein 47.65 36.57
BJIE total lipid 2.92 13.98
W4y ash 12.31 9.04
Hg iR fatty acids
Ciso 3.06 2.00
Ciso 0.54 0.36
Cigo 20.95 15.66
Ci7:0 0.62 0.49
Ciso 6.02 6.80
Cas 0.91 0.08
Caso 0.50 0.23
> SFA 32.39 26.50
Cie:n 2.77 2.86
Cigiino 12.32 19.31
Cisan 1.73 2.41
Coo:no 2.37 0.76
> MUFA 19.29 26.49
Cig:ans 11.57 23.39
Cigians 1.60 3.60
Ca0:206 1.69 0.24
C0:4n6 1.06 0.69
Cao:5n3 6.03 4.09
Cazens 19.53 9.59
> PUFA 41.34 43.61
n-3PUFA 27.28 18.90
n-6PUFA 13.81 24.50
> HUFA 26.20 15.24

TE: SFA FIRML A AR MUFA /R BRI RIS TR PUFA &
TR Z AR IR ; HUFA 7 155 B A0 i 107 R

Note: SFA means saturated fatty acid; MUFA means monounsatu-
rated fatty acid; PUFA means polyunsaturated fatty acids; HUFA
means highly unsaturated fatty acids.

1.2 SRI§AHE
121 EMEHREBRSSHT  HIE AoAC iy
e, Mg AR SRR S TP A KA (105 CHE i) . AL
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R (FLE B ) FURLK 43 (550 C R BT ) & &5
2% Folch!" {753k, RINANT © HEL(V/V=2: 1)
VS VR BORE P I B IR s A, SRR
HEME 5 Ko
122 SEBHHT 2% Chen %Ik, #
IR KIS, H ST 835-50 & IERR A S4BT
IGHEATINGE o KRS SR E BRI S, R
ik AT VR RINE . 3% Spindler 2y
T, SR FH Ak H R AR A A S 1 0 S P A R R b
SR &t ., He B FAO/WHO/UNUU Yy i k47 00 75
ZHEMR 77 (essential amino acid score, EAAS)ITH.,
EAAS= 1004 i P75 B IR & 7 /FAO 2% 1K
b IR
1.2.3 FERABRAR ST NIRRT S% R+
RO, R 14%H9 = SR AL Bl —H B (V/V)IA
TN NG AT R AL AL B, {95 Thermo
TRACE GC ULTRA S AH (38 3G 7 0 5E o (23
A Agilent SP-2560 T 445 #E(100 mx0.25 mm;
0.2 um), 50°C/min f1 70°C T+ % 140°C, f£4F 1 min,
4°C/min F+ % 180°C, fi#F 1 min, /5 3°C/min F+
% 225°C, fi%F 30 min,
1.3 HELE

K SPSS13.0 #f4%t Bdls A7 581t b, 4%
P ISE Y PR E 22 (x £SD) /R o SR Levene 1=
HEAT 7 22T MR I, MR AN T A2 S T 22 X
A 43 b AT SO 5% 5 S MR AL, R ST
FEAS t K S0 AT W B R 40 B, P<0.05 h 257 0%,
P<0.01 2= i il 2% o

2 ZEREHSW

21 EFEMBEERENEYHIEHRIEM
=%

B R 25 AR 110 1 ) 2 48 HORD °B 37 A
53 ULER 2R AR T A5 B (SO A4 L (HSD ) 2
Fim TEFRE(P<0.05) BT NN KT & w3
iR T il (P<0.01), EFRE AR = BN K
FHLAER 1 ORURLAG D5 7 /2 34 6 5 2% 5 (P>0.05); &
FREEAR T P KA R TR ¥ (P<0.05),
i E i DR & A = (P<0.01), 7R AR 30
FELAG 105 R 455 15 347G Wik 25 22 5 (P>0.05)

x2 EFEMBEEEEENEYZIRBMER
ERMSTREERM)
Tab. 2 Comparison of biological indexes and proximate
composition of male Trionyx sinensisreared in greenhouse
and eco-pond for Eriocheir sinensis (wet weight basis)

n=5; X+SD; %
T item £ i %
eco-pond reared greenhouse reared
5 number 5 5
WLIREU% 2.61+0.33 3.27£0.08*
soft apron index
S /% 2.66£0.53 4.33£0.46*
hepatosomatic index
WLA muscle
JK4¥ moisture 80.20+0.98 79.63£1.14
MEH crude protein 15.79+0.57 16.68+0.78
HLIEHG crude lipid 0.69+0.05 0.68+0.04
MK S3 crude ash 1.36+0.07** 0.93+0.05
#iil soft apron
JK4¥ moisture 81.47+1.92* 76.16+1.00
HEH crude protein 15.84+1.73 21.15+0.63**
HUIEWS crude lipid 0.28+0.04 0.38+0.07
MK S3 crude ash 0.48+0.07 0.40+0.01

TE: *RR 2 5 13 (P<0.05), ** 7R 2 500 .35 (P<0.01).
Note: * indicates significant difference (P<0.05); ** indicates ex-
tremely significant difference (P<0.01).

22 EFEMBEEBENAMELFHEE
BE=E

& 3 Fim, NLARKSHEELR S, BTE
TR AR (Cys) & 1 B 3 = TR 546, Ha
W B IR A T E IR (X EAA) T = ¥ IR
= B (P<0.05); L IR E 06 R A SRR I
¥ 2H % B2 (His) A1 il & R (Phe) & B JC i % 22 S4B,
H AR 75 LR B AR U 75 2 L B2 (X NEAA)
B DL 2 B R (P<0.05); IkAh, TRE L
R AER(TAA) S = & m TERE, m
EAA/TAA VLJG # 5 55 (P<0.05), X #4350 2
W, B TEFREFRER S EM EAA/TAA
BERTREEN, HRAVFEAER. YEAA,
LT E IR . YNEAA Fll TAA B LR E ¥ fm
(P<0.05).

3R 4 R, WLA LT 23R IT 5 (EAAS) T,
i 6 2R (Trp) P43/ TF 100 4b, HiAs b & 3R
W BRT 100, EFENAREZAR MR
(Met+Cys) il {0 2 R (Trp) PF- 43 W& 1 T il = %k, H:
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ST ETRIT4Y S EAAS 348 Y5 LR 2 4 & b, HA4 EAAS ¥/hT 100, H K#R4> EAAS M
= LR EAAS T, BR Met+Cys PEAF KT 100 EAAS VFIEDIEFE R

*3 EFEMBEEHEENNAMBLTEER S SLLROTEEM)
Tab.3 Comparison of amino acids composition in muscle and soft apron of male Trionyx sinensisreared in greenhouse and
eco-pond for Eriocheir sinensis (wet weight basis)
n=5; X+SD; mg-kg'

SR WLA muscle ¥ soft apron
amino acid EFE¥E eco-pond reared IR Z¥E greenhouse reared B FF¥E eco-pond reared I E ¥ greenhouse reared

SILER e 7.39+0.31 8.11£0.30* 3.67+0.00 4.77£0.16%*
2R Leu 12.65+0.47 13.76+0.55* 6.95+0.03 9.12+0.37%%*
HHaR Lys 14.58+0.51 16.29:£0.70%* 6.36=0.01 8.57+0.28%*
HAEIR Met 4.25+0.05 4.61+0.26* 2.01+0.01 2.68+0.20%*
PR Cys 6.98+0.03%* 5.01x0.00 6.28+0.04%* 5.16+0.04
RN Phe 6.47+0.24 6.98+0.25%* 4.25+0.05 5.640.17%*
BE R Tyr 5.53+0.17 6.05+0.28* 3.86+0.08 4.7240.30%
IR Thr 7.25+0.27 7.78+0.27* 4.55+0.01 5.98+0.20%*
AR Val 7.49+0.32 8.18+0.29* 5.07+0.03 6.40+0.24%*
&R Trp 1.5120.00 1.5420.00%* 0.67+0.00 0.72+0.00%*
S EAA 74.09+1.67 78.30+2.05 43.67+0.18 53.76+1.89%*
KREER Asp 14.70+0.52 15.88+0.61* 9.68+0.01 13.24+0.44%*
224K Ser 6.22+0.17 6.74+0.29* 6.46+0.06 9.02+0.39%*
HHER Glu 24.65+1.03 27.08+1.02%* 15.33+0.02 21.80+0.71%*
H4% & Gly 6.41+£0.18 6.88+0.26* 18.74+0.01 30.7041.12%*
AR Ala 8.34+0.28 9.17+0.35* 8.59+0.07 13.50+0.44%*
HE R His 4.96+0.22 5.11+0.24 1.75+0.01 2.20+0.03%*
AR Arg 9.63+0.31 10.49+0.38* 9.02+0.02 13.76+0.46**
iR Pro 5.41+0.28 5.53£0.10 10.69+0.05 16.75+0.30%*
Y NEAA 80.3342.12 86.87+2.31% 80.27+0.03 120.99+3.88%*
TAA 154.42+3.81 165.17+4.35% 123.94+0.21 174.75+5.76%*
EAA/TAA 0.48+0.00%* 0.47+0.00 0.350.00%* 0.31+0.00
H: TEAA R BMLTHEELR, SNEAA FaBIESTFERLIR; TAA Fn BERR. *FRES WE(P<0.05), **Fm 2450 0%
(P<0.01).

Note: Y, EAA means total essential amino acids; >, NEAA means total non-essential amino acids; TAA means total amino acids. * indicates

significant difference (P<0.05); ** indicates extremely significant difference (P<0.01).

R4 ERENBEEEEFNAMBLTHLFEERTS
Tab.4 The essential amino acids score (EAAS) of muscle and soft apron of male Trionyx sinensis reared
in greenhouse and eco-pond for Eriocheir sinensis

N R IR LA muscle i1 soft apron
essential amino acids EFE¥E eco-pond reared i F %5 greenhouse reared EFE¥E eco-pond reared ¥ greenhouse reared
LA e 167 174 83 80
FEHEM Leu 121 125 66 65
AR Lys 159 168 69 70
FEREM+L AR Met+ Cys 284 231 209 148
RINE R+ Z R Phe + Tyr 121 124 81 78
FNEFR Thr 135 137 85 83
HARR Val 135 140 91 86
BB Trp 87 84 38 31
SEHIH mean 151 148 90 80

{:F EAAS= 100X1¢nu EP;‘EM‘FP%K@( [&] E/FAO j‘%% El EP,Z‘FF'%K@( & %(FAO/WHO/UNU, 1985)-
Note: EAAS=100xone essential amino acid content in sample/one essential amino acid content in FAO reference protein (FAO/WHO/UNU, 1985).
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23 EFEMBEEBEEMAMBILFAIEER
B 28 X

BRSNS SRR R IR 5. W
Tofr 8 JUL PR v ) 4% b 00 0 S I TR R B A R IR B PR
(X SFA) & f ¥ 70 it 2 22 5 (P>0.05); LA SR
Filg iR, REEENLA Cisangs Crginy LR
FRE 5 1R A fe(Z MUFA) i 2 5 T 37 85 (P<0.05),
T HE A% A A0 R0 I T R P & 48 T B 25 R (P>
0.05); WLAZAERBERIRY, EFREE Crrgns &b
Z AN FR(Z PUFA). Y n-3PUFA., B JE
AEFIAR R (X HUFA) & i 2 n-3/n-6 W& T

1 2 K (P<0.05), 1 P H A 22 AN FN S i R
)% DHA/EPA HJJCR#E25 . BRIBEE Cipo Al
Cao:one 4 100 3 15 T EFRHEINP<0.05), HA NG
i o 4 0 i 3 25 H(P>0.05),

3 itig
31 EFREMBEEEHEEEYFIEHMENE
FER R LR B

Wil JE T el TR ALz —, Wil
FLB Y A/ 5 e A (25 AR P At e o,
BEEENRNE SR TERE, X158 RGN

*5 EFEMBEEHEENAMBIARHBERELER (S BIEHEEE L)
Tab.5 Comparison of fatty acid composition in muscle and soft apron of male Trionyx sinensisreared in greenhouse and
eco-pond for Eriocheir sinensis (by weight of total fatty acids)

n=5; X+SD; %
g i UL muscle ¥i#1 soft apron
fatty acid EFE¥E eco-pondreared  JAE¥ greenhouse reared  EFF¥E eco-pondreared  JE¥E greenhouse reared
Ciao 1.50+0.31 1.67+0.20 1.53+0.52 1.39+0.20
Cisio 0.42+0.05 0.40+0.04 0.28+0.09 0.35+0.08
Cigo 19.13+1.43 20.40+0.99 20.06+1.49 20.61£0.55
Ci70 0.55+0.10 0.50+0.09 0.20+0.03 0.29+0.04*
Ciso 10.57+0.29 9.45+1.89 9.72+1.12 9.34+0.86
> SFA 32.44+0.87 32.77+£2.42 32.36+0.79 32.71£0.70
Cie:n 3.93+0.58 4.90+1.77 3.39+0.50 3.20+0.42
Cigiino 17.62+1.66 26.90+5.16* 21.7442.02 19.32+2.64
Cigiinr 2.67+0.33 4.9440.52%* 4.19+0.83 3.70+0.61
Caiino 0.27+0.09 0.45+0.09 0.81+0.44 0.83+0.19
Cast 0.59+0.08 0.76+0.20 1.65+0.64 1.85+0.20
> MUFA 25.90+2.03 38.19+£7.27* 33.34£1.03 29.284+2.70
Cig:ans 3.39+0.81 3.70+1.02 5.46+1.78 7.32+1.10
Cigians 0.80+0.13 0.53+0.14 0.31+0.05 0.23+0.06
Cao:206 0.21+0.06 0.17+0.08 0.25+0.04 0.44+0.10*
Ca0:4n6 7.69+2.04 7.08+1.45 4.84+1.79 3.83+0.92
Cao:sn3 7.64+2.20 3.90+1.03 5.41+1.34 6.13+1.81
Cazens 13.334+1.54%%* 6.80+1.10 6.21+1.66 6.34+1.85
> PUFA 31.82+0.83** 22.97£1.80 22.74+3.46 24.63+4.93
> n-3PUFA 21.87+2.60** 11.29+1.83 11.93+£3.04 12.70+3.44
3 n-6PUFA 13.06+1.17 11.5140.57 10.56+1.78 11.50+1.83
n-3/n-6 1.7440.24* 0.98+0.18 1.16+0.39 1.10+0.24
> HUFA 28.98+2.99** 18.10+1.33 16.64+1.51 16.46+3.61
DHA/EPA 1.84+0.53 1.80+0.43 1.14+0.03 1.05+0.20

T S RART 0.5%M IR 7E F P RS i SFA FRRIB AR, MUFA 3R A RINE TR PUFA FR Z A AR AR; HUFA %
IR BEAN AR IR . * 7R 22 57 1. 35 (P<0.05), ** 3R 22 5 1. 35 (P<0.01).
Note: The fatty acids less than 0.5% are not listed in the table. SFA means saturated fatty acid; MUFA means monounsaturated fatty acid;
PUFA means polyunsaturated fatty acids; HUFA means highly unsaturated fatty acids. * indicates significant difference (P<0.05); ** indi-

cates extremely significant difference (P<0.01).
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NIRRT B IR AR, TS shas R RS
HER/DN, RERERMG. /MR EERE T E S E
FIBT 82 BERSE Z R SR B B A kL, 2
PE T HARNE Y R KRR R, KR E
PREETH R 21200, AT g U G S R
r rp A Al GV R P E B R AR, B
BENLARK > & B TREE, S EA
T B T, X T AR Bk A R PO T & R
o TR B IR R, PRI E T, TN
25 [E) /N, I ShFEREAR, LB & A AR,
I HA AL E AR, 5EEEMT,
BRI ISR A AR AR, E
T AR A S A XA /b, TR A e A s A g R
G shas Al Wk 22K, 1% s R A
KL ERBE R I8 A RE R T A A X e R BkAh, HEA 10
H LU KR REAR, e is shadm >, 51k
PR, B IR AL, DR S SR T i
FIXHME TR, SRS g 2
FEER—.
32 EFEMBEEERESERSENILE

Hh AT 2P ) A SRR A R
BRMEEAREEREEC, Ad, R
LD FNAE I B KR A B R . b T A FE R A
MEER SRR TEIRE, 1 EAA/TAA DE
FREE R, VLR [ SR AR =) i A s gl 4L rp Y
SRR N W TR, IR SRR, e
BB R SR AR WA R, LR ShRERERI,
R AR B L&A g gl o
T 8 b I A 9 M R A O R R R AR R
FAGARE, IS s R, oF . AR OKTR
TR, IR A R 2R (B IR A AR X A/,
) B 45 3 M v ShRE RE i, AT AR P35 32 9 R 1
LR WARR BRI, BLAh, D ZIEMR I/ (EAAS)
VER VRO B (A S FR A B bR, HAE K/ DB
S W T 3R RE FR M E B R AR BSR4
FAO/WHO/UNU" "y vk wof 4 5 25 41 il 75 8
FERRIEAT IS, 45 REoR, PR E LA A R
Iy AR e T 100, H PR = %R,
Uk B R s LR R R (R TR

T TE IR /T 100, X5 F ) 4245
I () P AR BTN P AR EAAS 25 A — 3,
RS 8 S AR S LA, (HEE A
ERM AR TN . AR T, EFRENAM
WP HE A &R TREE, HHATER
FRVE A5, M RN A b AR i B e i I
FRAMET, PR TR BRI, B E
TP ARG B R, DRI R R R R Ok TR
HA LR, MR 1420 b & LR 1 A
Xﬂ.@%[l,ll,l?ﬁléﬂo
33 EFEMEEEREEHIREEVLE
K Az B 4 AT £ 4 R A B P TR 2L R e
PR HE SR AR 1 T B 2 — P2, A
MR B, IEEENAFR Cigmo. Cigimr Caoi
F AR R B R B (MUFA) B i & s TE
#, 1M Cha.en3(DHA) . X PUFA . n-3PUFA . Y HUFA
BILUJG % i, 3% -5 S0 Hir 4R R = LA R A
X FE ) MUFA & —80, Xl fe 78
WEEFFEKNT, hAREE g7 [0 FTE s 2 5,
PR LG S RERE AR, DA 25 5 it 1l Hh 4 1 3
U JBE L P B 0 1 R e AR RO, i oA v A g
WIEEFRMEMT, KIREA R, PRENS
HER, MR B RE 5, B LA/ B
XA T LA A TR AL RE &, [RULTE sh g #E
o TEKA SR IR iR AL RE Y fE v, BOR
T 0B T R %) R R A 5 22 R A N R TR,
D] I 2 5 5 UL A P A A 6 R O TR 7 i A1
1113 25 AN VR A RS M R 5 AT A v 0T i i i
T, BRIEEEE Cir0 F Copone B & 7 TEIREE
Ab, HA RIS 05 7 R 35 JC 3% 22 5, U 4
B T B T R A A AR ST, N 5 % B SR AR X
(R IR, 3 AT R 5 Hp A s 41 SR AT R 5 BE T A 22
S P H BRI A 1 E— SR

4 g

A3 BT H A A 5 M L e I AR B A A R
VB TR S R kM, RS e, LA
MR ES . BEER, A Csimwo.
Cis:in7» MUFA it TEFRE,; MULA Y DHA .
Y PUFA. n-3PUFA., Y HUFA & & DI S 8aE, i
AR A PR T B AT RS S RN AL
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Comparison of biological indices and nutritional composition of male
Chinese soft-shelled turtle, Trionyx sinensis, reared in a greenhouse
and eco-pond for Chinese mitten crab, Eriocheir sinensis

LONG Xiaowenl, WU Renful, MA Nanl, LI Caipingz, WU Xuganl’ 3, CHENG Yongxul’ 3

1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture; Shanghai Ocean University,
Shanghai 201306, China;

2. Xinyi Jiacheng Ecological Breeding Co. Ltd., Jiangsu Province, Xinyi 221400, China;
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Commission, Shanghai Ocean University, Shanghai 201306, China

Abstract: Five male greenhouse reared Chinese soft-shelled turtles (Trionyx sinensis) (defined as GR) and five
male T. sinensis from the eco-pond for Chinese mitten crabs (Eriocheir sinensis) (defined as ER) were dissected to
collect muscle, soft apron and liver. The proximate composition and amino acid and fatty acid contents in edible
tissues were determined to investigate differences in biological indices and nutrient composition of edible tissues.
The results showed that the soft apron index and hepatosomatic index of GR were significantly higher than those
of ER (P<0.05). Muscle crude ash and soft apron moisture contents were significant higher in ER than those in GR
(P<0.01), while the higher soft apron protein content was detected for GR, but no differences in any other proxi-
mate composition factors were detected between T. sinensis in the two environments. The contents of most amino

acids, total essential amino acids (2. EAA), and total amino acids (TAA) in muscle and the soft apron of GR were

significantly higher than those of ER (P<0.05), but higher cysteine content and > EAA/TAA ratio were found for
ER. The muscle and soft apron essential amino acid scores (EAAS) were similar in ER and GR, but higher mean
EAAS was observed in ER than that in GR. Cys.19 and Cys.147 fatty acid and total monounsaturated fatty acid con-
tents in muscle were significantly higher in GR than those in ER, but Cj,.4,3, total polyunsaturated fatty acid (X

PUFA), X n-3PUFA, total highly unsaturated fatty acid, and the n-3/n-6 ratio were significant higher in ER than
those in GR (P<0.05). Soft apron C,7,0 and Cy.,6 contents were significantly higher in GR than those in ER
(P<0.05), but no differences were detected in any of the other fatty acids. These results indicate the high nutri-
tional value of male T. sinensis reared in the two environments.

Key words: Trionyx sinensis; male; reared in eco-pond for Eriocheir sinensis; greenhouse reared; biological in-
dexes; nutritional composition

Corresponding author: WU Xugan. E-mail: xgwu@shou.edu.cn



